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AN TOAN VE SINH‘THU’C PHAM TRONG PHAT TRIEN DU LICH
Tran Thi Ngoc Lan, Pang Van Tho
Pai hoc Cong nghiép Thiee pham TP. Ho Chi Minh
*Téac gia lién hé: lanttn@hufi.edu.vn

TOM TAT

An todn vé sinh thire pham luén la vin dé quan trong doi véi qud trinh phat trién du lich bén
vitng. Trong qud trinh di du lich, du khdach khong chi kham pha cdc gia tri tai nguyén thién
nhién ma con kham phd, thuong thirc va nang cao hiéu biét vé cdc gid tri van héa am thuec.
Nghién ciru nham muc dich tong hop va phan tich thuc trang an toan thuc pham trong hoat
dong du lich hién hay, ddc biét trong nganh du lich. Tir d6, tdc gid dwa ra nhitng két ludn va
khuyén nghi doi véi cong tac qudn Iy an toan vé sinh thwce pham trong nganh du lich. Piéu nay
@6p phan tao sitc hit du khdch va xdy dung moi trieong du lich an toan trong béi canh dai dich
Covid-19 dang dnh hwéng ning né dén du lich Viét Nam ciing nhir trén thé gidi.

Tir khéa: An toan vé sinh thwe phdam, du lich am thye, du khdch, Covid-19

FOOD SAFETY AND HYGIEN IN TOURISM DEVELOPMENT
Tran Thi Ngoc Lan?, Dang Van Tho?

'Ho Chi Minh City University of Food Industry
2College of Technology Il

* Corresponding Author: lanttn@hufi.edu.vn

ABSTRACT
Food safety and hygiene is always a critical issue for sustainable tourism development. In the
process of traveling, tourists not only discover the values of natural resources but also discover,
enjoy and improve their understanding of culinary cultural values. This research aims to
synthesize and analyze the current state of food safety and hygiene, especially in the tourism
industry. The authors make conclusions and recommendations for the management of food
safety and hygiene in tourism sector. This contributes to attracting tourists and building a safe
tourism environment in the context of the Covid-19 pandemic heavily affecting Vietnam as well
as in the global toursim industy.
Keywords: Food safety and hygiene, gastronomy tourism, tourist, Covid-19
1. Gidi thi¢u
Trong qua trinh di du lich, du khach khéng chi khdm phé céc gia tri tai nguyén thién nhién ma
con kham pha, thuang ngoan va nang cao hiéu biét vé cac gia tri van hoa 4m thyc ban dia. Thyc
pham anh huong tryc tiép dén stc khoe cia nguoi tieu ding néi chung va khéach du lich noi
riéng.
Maslow (1943) di dua ra mé hinh vé thap nhu ciu ciia con nguoi va da chi ra dn uéng la nhu
cau toi thiéu, chi khi dugc thoa man tron ven, con ngudi mai quan tam téi cac nhu cau khac.
Déi véi du lich, dich vu an udng 1a yéu té cau thanh, co vai tro quan trong dé 1am nén thanh
cong, tao stc hap dan va 1a yéu td dé quang ba diém dén, tré thanh mot trong nhiing Ii do chinh
khi lya chon diém dén caa khéach du lich.
Theo UNWTO (2017), bao céo toan cau vé du lich am thyc cia T6 chuc Du lich thé gidi, du
khéch thuong chi trung binh 1/3 ngan sach chuyén di cho am thyc. Bdng thoi, ¢6 téi hon 80%
s6 don vi, t6 chuc du lich khi dugc diéu tra déu xac dinh du lich am thuce 12 yéu té chién luoc
doi voi diém dén, 1a dong luc quan trong cho phét trién du lich.
Viét Nam, véi di san van hoa am thuc duge hinh thanh qua hang ngan ndm, da thu hat khong
chi khach du lich ndi dia, khach du lich nuéc ngoai khi dén tham cac ving mién.
Tuy nhién, trong nhitng nim gan day van d& ngd doc thuc pham di va dang anh huéng nghiém
trong dén tam Iy du lich caa nhiéu du khéach. Tinh trang nay dién ra trén khap Viét Nam, dic
biét tai cac diém du lich ndi tiéng. Do d6, nganh Du lich can phai quan tam dac biét, kiém soét
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chit ché cong tac vé sinh an toan thuc pham trong qué trinh phuc vu du khach nham dam bao
suc khoe cho nguoi dan cling nhu du khach.

2. Téng quan vé an toan vé sinh thuc pham trong du lich

2.1. Cac khai niém lién quan

Dé nganh du lich phat trién trong xng vai tiém ning va bén viing, bén canh viéc dau tu ning
cao chat lugng ha tang, san pham du lich va dich vu, cc nganh va nhit 1a cac dia phuong can
tap trung tang cuong cong tac quan 1y moéi truong du lich, bao dam an ninh, an toan cho du
khach, dac biét 1a cong tac bao dam an toan vé sinh thuc pham phai dwoc dat 1én hang dau.
Theo Long (1998), Du lich 4m thuc 12 su trai nghiém vin hoa cua du khach dén noi nao d6 qua
thu huong am thuc. Hinh thic du lich ndy gém du lich khdm pha nghé thuat nau nuéng
(gastronomy tourism), hoi cho 4m thuc (food festival), du lich thuéng ruou (gourmet tourism)
va céc hoat dong khac lién quan dén am thyc.

Theo luat Du lich (2017) cho rang: “Khach du lich 1 nguoi di du lich hodc két hop di du lich,
trir tredng hop di hoc, 1am viée dé nhan thu nhap & néi dén. Theo d6, khach du lich bao gom:
khéch du lich noi dia, khach du lich quéc té dén Viét Nam va khach du lich Viét Nam ra nudc
ngoai”.

Luat An toan thyc pham Viét Nam (2010) thi “An toan vé sinh thuc pham 1a viéc bao dam dé
thuc pham khong gay hai dén stic khoe, tinh mang con nguoi”.

Theo Vién An toan vé sinh thuc pham Uc (AIFS) “An toan vé sinh thuc pham dé cap dén viéc
xur ly, chuan bi va luu trit thuc pham theo cach dé giam thiéu nguy co mac bénh do thuc pham
gay ra mot cach tét nhat.”

Nhu vay, An toan vé sinh thuc pham trong du lich hiéu mot cach don gian chinh 12 giit cho thuc
pham luén sach va bao dam vé sinh cho khach du lich. Nhiing thuc pham bao ¢am vé sinh can
dugc kiém nghiém va trai qua qué trinh cong bé san pham nghiém ngat, c6 su dong ¥ cuia co
quan cé tham quyen

2.2. Cac mai nguy vé an toan vé sinh thuc pham

Theo 1SO 22000:2018, trong qua trinh san xuat, ché bién, bao quan, van chuyén, kinh doanh
thuc pham, néu khong tuan thu nghiém ngat cac quy dinh an toan, vé sinh, co thé c6 cac moi
nguy lam thuc pham bi 6 nhiém. Cac méi nguy vé mat an toan vé sinh thuc pham c6 thé lién
quan dén cac yéu té: hda hoc, vat ly va sinh hoc.

2.2.1. M4i nguy hda hoc

Trong san xuat, ché bién thuc pham c6 thé xay ra 6 nhiém hoa hoc. Nhiing chit hoa hoc hay bi
6 nhiém vao thyc pham gom:

Céc chat 6 nhiém tir moi truong nhu: Chi trong khi thai ciia cac phuong tién van tai, 6 trong
son, men gbm, mdi han 6 nhidm vao thuc pham hozc 6 nhiém cadimi do xu 1y nuéc thai, ban,
dat, rac, quang. ..

Cac chat hoa hoc sir dung trong ndng nghiép nhu: thudc bao vé thuc vat, phan bon, thube tha
y, thudc thd y, chét tang trong, kich thich tang truong. ..

Cac chat phu gia thyc pham sir dung khong dung quy dinh nhu ngoai danh muc cho phép hoac
sir dung khong ding husng dan ctia nha san Xuat,

Cac hop chat khdng mong muén ¢6 trong bao bi chura dung, dong goi thuc pham

Céc chat do ty nhién c6 sin trong thuc pham nhu mam khoai tay san, mang, nam doc, ca noc
coc, nhuyén thé hai manh, nim méc sinh doc t6. Ngo doc do chat doc ty nhién thuong rat cap
tinh, rat nang, ty 1é tar vong rat cao hoic anh huéng khéng tét dén stc khoe lau dai.

2.2.2. Méi nguy vt ly

Céc manh kim loai, thay tinh, manh gd, san, dat, séi, xuwong, 16ng toc...

O nhiém phong xa tir cac sy ¢b nhu ro ri phdng xa tir cac trung tdm nghién ciru phong xa, cac
nha may dién nguyén ti... hodc cac thyc vat, dong vat nudi trong vung bi 0 nhiém phong xa,
ké ca nudc udng, sai sot trong viéc bao quan thuc pham bi nhiém cac chat phdng xa va gay hai
cho nguoi sir dung khi an uong ching.

2.2.3. Méi nguy sinh hoc



Chuyén san Phat trién Khoa hoc va Cong nghé sb 8 (1), 2022

Cac ky sinh trung: céac ky sinh tring Ia nhitng sinh vat ky sinh trong co thé céc sinh vat khéc
(vat chu) dang séng, iy thirc an tir c4c sinh vat 6 dé ton tai va phat trién.

Mai nguy hgi do cAc siéu vi triing: Vi rit con nhé hon vi khuan nhiu lan, phai dung kinh hién
vi dién ta phong hang van 1an méi nhin thay chidng. Vi rat gay ngd doc thuc pham va cac bénh
truyen qua thuc pham thuong cd trong rudt nguoi.

Moi nguy 0 nhiém do vi khudn: Vi khuan 1a méi nguy hay gap nhat trong cac mdi nguy 6 nhiém
thuc pham.

2.3. Céc nguy@n tic vé quan ly vé sinh An toan vé sinh thuc pham

Quyét dinh sé 3941/QD-BKHCN ngay 31/12/2020 cua Bo Khoa hoc va Cong nghé vé viéc
cdng bb Tiéu chuan quéc gia TCVN 13259:2020 Du lich cong dong - Yéu cau vé chat luong
dich vy, trong d6 c6 yéu cau vé quan Ky vé sinh An toan vé sinh thuc pham I trach nhiém cua
moi t6 chirc, c& nhan san xuat, kinh doanh thuc pham: (1) Tuén thi cac yéu cau vé v¢ sinh An
toan vé sinh thuc pham theo quy dinh hién hanh; (2) Thirc an phuc vu khach du lich phai duoc
che day dé tranh bui va con trung; (3) Khuyén khich st dung nguyén liéu tuoi, san vat dia
phuong trong ché bién thirc an, do udng; (4) Khu vuc bao quéan, ché bién, an udng phai ludn
dugc duy tri sach s€ va dugc cach ly khoi khu vue nu6i dong vat, khu vé sinh; phai dam bao co
du nude sach va xa phong/dung dich vé sinh dé rtra tay cho nhan vién ché bién va cho khach
du lich; (5) Dung cu ché bién, dn udng phai dwoc 1am sach trude va sau khi sir dung. (6) Nhan
vién ché bién/phuc vu phai bao dam vé sinh ca nhan thudng xuyén trong qua trinh 1am viéc; (7)
Str dung cac san phém tir vat liéu ty nhién, phan hay sinh hoc khi chira dung va dong goéi thuc
pham, thirc an.

2.4. Chinh sach vé an toan vé sinh thwc pham tai Viét Nam

Qudc hoi da ban hanh Luét An toan vé sinh thuc pham sé: 55/2010/QH12 ngay 17/6/2010 da
dua ra mot s6 quy dinh chinh sach cua Nha nudc vé an toan vé sinh thuc phém nhu sau: (i) Xay
dung chién luoc, quy hoach tong thé vé bao dam an toan vé sinh thuc pham, quy hoach ving
san xuat thyc pham an toan theo chudi cung cap thuc pham duogc xac dinh la nhiém vu trong
tAm uu tién; (2) St dung ngudn luc nha nudc va cac nguon luc khac dau tu nghién ciru khoa
hoc va ing dung céng nghé phuc vu viéc phén tich nguy co dbi véi an toan vé sinh thuc pham;
(3) Khuyen khich cic co s san xuat, kinh doanh thyc pham d6i méi cong nghé, mé rong quy
mo san XUat; san xuat thuc pham chat lugng cao, bao dam an toan; bd sung vi chat dinh dudng
thiét yéu trong thuc pham; xay dung thuong hiéu va phét trién hé thong cung cap thuc pham an
toan; (4) Thiét 1ap khudn khé phap Iy va to chirc thuc hién 16 trinh bét budc ap dung hé théng
Thuc hanh san xuat tét (GMP); (5) Thuc hanh ndng nghiép tét (GAP), Thuc hanh vé sinh tét
(GHP), phan tich nguy co va kiém soat diém téi han (HACCP) va cac hé théng quan ly An toan
vé sinh thyc pham tién tién khac trong qua trinh san xuat, kinh doanh thyc pham; (6) M rong
hop tac qudc té, day manh ky két diéu udc, thoa thuan qudc té vé cong nhan, thira nhan 1an nhau
trong linh vuc thuc pham; (7) Khen thuong kip thoi to chire, ca nhan san xuat, kinh doanh thuc
pham an toan; (8) Khuyén khich, tao diéu kién cho hoi, hiép hai, té chiic, ca nhan trong nudc,
t6 chirc, ca nhan nudc ngoai dau tu, tham gia vao cac hoat dong xay dung tiéu chuan, quy chuan
ki thuat, kiém nghiém an toan vé sinh thyc pham; (9) Tang dau tu, da dang cac hinh thic,
phuong thirc tuyén truyén, gido duc nang cao nhan thirc ngudi dan vé tiéu dung thuc pham an
toan, y thirc trach nhiém va dao duc kinh doanh cua té chirc, ca nhan san xuét, kinh doanh thuc
pham d6i véi cong dong.

Nham thyc hién Luat An toan vé sinh thuc phim nim 2010 vao thuc tién, Chinh phu d3 ban
hanh Quyét dinh s6 20/QD-TTg nam 2012 phé duyét “Chién lugc qudc gia An toan vé sinh
thuc pham giai doan 2011 - 2020 va tim nhin 2030” v&i cac muc tiéu cu thé: Pén nam 2020,
giam 30% s6 vu ngd doc thuc pham cap tinh tir 30 ngudi mac tre 1én. Ty 16 mac ngd doc thuc
phém Cép tinh dugc ghi nhan dudi 7 nguoi/100.000 dan. Dén nam 2020, 100% co s¢ san XUat,
ché bién thuc pham quy md cong nghiép, tap trung dugc Cap glay ching nhan du diéu kién an
toan vé sinh thyc pham ty 16 co s& san xuat, bao quan, so ché, ché bién thuc pham quy mé tap
trung ap dung hé théng dam bao chat lwong an toan vé sinh thuc pham nhu GMP, HACCP, ISO
9001, ISO 22000... 100% tinh, thanh phé phé duyét va trién khai quy hoach va dam bao diéu
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Kién co s& ha tang c4c viing san xuat thyc pham an toan; TAm nhin dén nim 2030, cong tic an
toan v¢ sinh thuc pham duoc quan ly mét cach cha dong, ¢6 hiéu qua dwa trén cac bang ching
va thyc hién kiém soét theo chudi; 100% ngudi san xuat, ché bién, kinh doanh thyc pham, nguoi
quan Iy va ngudi tidu dung c6 kién thirc va thue hanh dung vé an toan vé sinh thuc pham; 100%
co s& san xuat, ché bién va kinh doanh thuc pham dat diéu kién An toan vé sinh thuc pham.
Dé cu thé hda cac chinh sach cia nha nude va chinh pha vé quan ly an toan vé sinh thuc pham
va trong xu huéng todn cau hoa va hoi nhap quéc té, Bo Khoa hoc va Cong nghé di cong bd
TCVN ISO 22000:2018 Hé théng quan Iy an toan vé sinh thuc pham - Yéu cau ddi véi cac to
chuc trong chudi thyc pham vao ndm 2018. TCVN ISO 22000:2018 hoan toan twong dong Voi
ISO 22000:2018 do t6 chirc ISO ban hanh trude d6. Nhitng loi ich tiém ning cho mét t chuc
khi thuc hién FSMS (h¢ hdng quan 1y an toan vé sinh thuc pham): (i) Kha ning lién tuc cung
cap thuc pham an toan va cc san pham ciing nhu dich vu dap tng yéu cau khach hang va cac
yéu cau luat dinh va ché dinh hién hanh; (ii) Giai quyét rai ro lién quan dén cac muc tiéu caa to
chue va (iii) Kha ning chtng minh su pht hop véi cac yéu cau cu thé cia FSMS.

3. Phuwong phap nghién ctiru

Nghién ctru ndy dya trén phén tich tong quan cac ngudn di liéu thir cip vé van dé an toan vé
sinh thuc pham tai Viét Nam trong giai doan 2010 dén 2020. T4c gia tong hop cac nguyén
nhan gay nén tinh trang mat an toan vé sinh thuc pham hién nay. Tir d6, nhom tac gia dé xuat
cac khuyén nghi dam bao an toan vé sinh thuc pham, dic biét trong linh vuc du lich nham xay
dung moi trudong du lich an toan va bén viing dé thu hit khach du lich noi dia ciing nhu du
khéch quéc té trong béi canh dai dich Covid-19 anh huéng dén tam ly du lich an toan.

4. Két qua phan tich va Thao luan

4.1. Két qua phan tich

4.1.1. Bam bao an toan vé sinh thyc pham tai Viét Nam

Theo Ban Quan ly An toan vé sinh thuc pham Thanh phé H6 Chi Minh (2020), co quan nay da
tién hanh kiém tra 6.855 co so (giam 28% so véi nam 2019), phét hién 274 co s& vi pham (ty
16 co s& vi pham giam tir 9,8% xudng 4%), Xt phat 243 co s¢ Véi tong s tién gan 3,622 ty
d6ng, dinh chi hoat dong c6 thoi han 4 co sd, budc thdo g&, thdo g quang cao 5 co sd, budc
kiém tra vé sinh tha y, kiém dich lai 315kg san pham dong vat, thuc hién tich thu, thu hoi dé téi
ché, chuyén ddi muc dich sir dung hoac tiéu hay 2.941kg san pham dong vat va 12 g6i nam
Linh chi..

Theo Cuc An toan vé sinh thuc pham (2019), tir ndm 2015-2019 s vu ngod doc thyc pham trung
binh/nam, s6 ngudi mic, so ngudi nhap vién va tir vong trung binh/nim déu giam so vai giai
doan 2010-2014. Tinh chung tir nam 2010 — 2019, trén ca nudc ghi nhan 1.556 vu ngod doc thuc
pham, vé&i hon 47.400 ngudi mac; trong d6 ¢6 271 ngudi chét, gan 40.190 nguoi phai nhap vién
diéu trj. Riéng nam 2020, tinh dén ngay 31/5, toan quéc da ghi nhan 48 vy ngd doc thuc pham
lam hon 870 ngudi méc, 824 ngudi nhap vién diéu tri va 22 nguoi tir vong. So sanh vdi cung
ky nam 2019, ting 11 vu (29,7%) ngd doc thyc pham, s6 ngudi mic tang 18 nguoi va tir vong
tang 17 ngudi. Phan tich tir 1.604 vu ngd doc duoc ghi nhan tir nam 2010 dén nam 2020,
nguyén nhan gay ngo doc cha yéu do vi sinh vat (chiém 38,7%), doc té ty nhién (28,4%), hda
chat (4,2%)...
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Biéu do 2.1. Théng ké tinh hinh ngd doc thyc pham nam 2019 va nim 2020
(Nguon: Téng cuc Thong ké, 2020)

4.1.2. Pam bao an toan vé sinh thyc pham trong hoat dong du lich tai Viét Nam
Trong cudc khao sat gan day tir 1.004 du khach Australia do Cong ty dugc pham Sanofi thuc
hién cho thay 40% khach du lich thira nhan ho tirng bi 6m dau khi di du lich tai Viét Nam. Hau
hét nguyén nhan chinh 1a do gap c4c van dé nhu ngd doc thuc pham hay b con tring can.
Hau hét khach du lich lya chon cac quan an dwa vao truc giac nhu ho chon nhimg noi ¢6 nhiéu
nguoi dia phuong dn hoac tham khao trén mang xem binh luan tir cc websile du lich... Ciing
¢6 nhitng khach, doan khach du lich quyét dinh di theo cac chuong trinh du lich cua cac don vi
it hanh dé yén tdm hon.
Mot van dé cap béach hién nay vé dam bao an toan vé sinh thyc pham trong du lich cong dong.
Phan 16n cac ca nhan va ho gia dinh dang kinh doanh dich vu du lich cong déng con thiéu cac
kién thirc vé an toan vé sinh thuc pham, trach nhiém va nghia vu bao vé moéi truong trong hoat
dong du lich, cac tiéu chuan co sé vat chat cho viéc dam bao an toan vé sinh thuc pham trong
viéc ché bién, bao quan thuc pham phuc vu du khéach... Pay ciing 1a mét trong nhimg kho khin
cho cac dia phuwong trong viéc phat trién du lich cong dong. Do thé, ngay 31 thang 12 nim
2020, Bo Khoa hoc va Cong nghé da ban hanh Tiéu chuan Viét Nam (TCVN) 13259 Du lich
cong dong — Y&u cau vé chat lugng dich vu. Pay 1a nhiitng tiéu chuan rat quan trong 1am co s
phép 1y dé cac nha quan 1y du lich trién khai céc hoat dong hd tro, tap huan vé tam quan trong
trong Vlec dam bao An toan ve smh thyuc pham gan voi phat trien du lich Cong dong bén viing.

Hmh anh Lé hol COng chleng Tay Hinh anh Ga ru'ng nuorng mudi 6t bén
Nguyén — vin hoéa ubng ruou can ho Pak Ke Kon Tum

Téng cuc Du lich phdi hop véi Tong cuc Quan ly thi truong (2021) di trién khai tng dung "Du
lich Viét Nam an toan" tiép nhan phan anh cua khach hang vé dich vu du lich. Khach du lich
chi can cai wng dung va du khach cé thé d& dang phan anh tat ca van dé lién quan dén hang gia,
hang kém chit luong, lra dao, ép gia, quang cao khong dung thuc té, mét an toan vé sinh thuc
pham... trong linh vuc du lich. Céc théng tin phan anh s& dugc Tong cuc Du lich phdi hop véi
Téng cuc Quan ly thi trueong tiép nhan, xac minh va xu ly.

4.1.3. COng téc quan Iy An toan vé sinh thuc pham tai mot s6 nuéc trén thé gici

4.1.3.1. Tai Han Quéc
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B6 An toan vé sinh thuc phiam va Duoc pham Han Quéc (MFDS) d thiét 1ap mot hé thong
quan ly An toan vé sinh thuc pham dé cung cap thuc pham an toan hon.
Thuc phim trong nude duoc quan ly qua ba khau: san xuat, phan phéi va tiéu thy. Trong giai
doan san xuat, nguoi diéu hanh kinh doanh trudc tién phai nop bao céo san xuat thuc pham va
san xuat mat hang, viéc tu kiém tra chat luong duoc thuc hién dé dam bao an toan cho san pham
va hé théng HACCP duoc ap dung dé bao vé thuc pham khoi moi nguy co nguy hiém mat cach
uu tién. Trong khau phan phdi, san pham thuc pham dugc thu gom va kiém tra dé tang cuong
phan phdi thuc pham an toan, va hé thdng truy Xuat ngudn gbc thuc pham duoc van hanh dé
truy tim cac tuyén dudng phan phdi cua thyc pham doc hai, ciing véi hoat dong ciia Hé thong
phong ngira ban thuc pham nguy hai. Trong giai doan tiéu thu, cac quang céo sai su that hoac
phong dai dwoc gidm sét va hé thdng bao vé vé sinh thuc pham tiéu ding dwoc van hanh.
4.1.3.2. Tai Singapore
Singapore 1a quoc gia chau A duy nhat nam trong danh sach 20 nuéc dan dau thé gidi vé An
toan vé sinh thyc pham, theo thong ké cua Tap chi The Economist cua Anh nam 2019. D6i véi
qu0c dao Su tir, dam bao an toan vé sinh thuc pham 14 wu tién hang dau. Singapore yéu Cau cac
bép an & cac truong hoc, nha hang, cang-tin déu phai lap dat camera va budc phai cung cap mau
thue pham néu duoc yéu cau dé kiém tra An toan vé sinh thuc pham. Chinh pha Singapore y
thirc dwoc rang trong cudc chién vé sinh an toan thuc pham khang thé nao thiéu su hop tac véi
ngudi dan. Singapore hy vong nang cao nhén thic vé thm quan trong cia an toan vé sinh thuc
pham, ma dau tién phai dam bao ngay tir khu vuc cong cong. Qua céc dot Kiém tra, ra sodt, co
quan chuy@n trach vé vé sinh an toan thuc pham cia Singapore sé& ding tai danh gia vé cac co
s& thuc pham 1én website dé nguoi dan tién theo ddi. Pong thoi, dwa ra khuyén céo nguoi dan
nén tranh xa thirc an khong rd ngudn géc, khong nhan méc...
4.1.4.3. Tai Nhat Ban
Nhat Ban cho phép tu chiu trach nhiém vé chét lugng an toan vé sinh thuc pham béan ra thi
truong, cac doanh nghiép Nhat Ban ludn chl trong dén viéc dam bao tiéu chi “an toan”. Hé
thdng tiéu chuan khién doanh nghiép khdng thé lo 1a. V& co ban cac doanh nghiép Nhat Ban tu
quan ly chat lugng san pham cung cap ra thi trudng, tuy nhién cac san pham nay phai dap tng
c4c tiéu chuan vo cung khit khe. Nhat Ban ¢ tiéu chuan kiém soét chat luong thuc pham ngay
tir nhitng budc dau tién 12 trong trot va chan nudi. Nhat Ban thuc hién co ché cho phép doanh
nghiép tu chiu trach nhiém vé an toan vé sinh thuc pham, co quan chirc ning hau kiém. Néu
phat hién vi pham, doanh nghiép c6 thé bi phat tu dén 10 nam, rat glay phép hoat dong, phat
khoan tién 16n. Véi viéc dugc chinh phi cho phép tu chiu trach nhiém vé chat luong an toan vé
sinh thuc pham ban ra thi truong, cac doanh nghiép Nhat Ban ludn chi trong dén viéc dam bao
ti€u chi “an toan”.
4.2. Thao luan
4.2.1. Vdn dé thuc pham bén dang tran lan ngoai thj frurong
Céc thyc pham khdng bao dam vé chat lugng, khéng rd ngudn goc khién nhiéu nguoi tiéu dung
kho dé lya chon duoc nhirng san pham dam bao an toan. Ngay cang ¢ nhiéu nha san xuat, kinh
doanh thyc pham sir dung thudc kich thich tang truéng, sir dung cam ting trudng trong chin
nudi, nhitng héa chat cim trong ché bién nong thity san va sir dung nhiéu loai chat tay rira thit,
ca 0i thoi...

THUC TRANG THUC PHAM BAN

GAY UNG THU TAI VN

SO NGUQ'I MAC UNG THU TY LE GAY UNG THU
HANG NAM

B THUC PHAM BAN(35%) IKHAC(B5%

Biéu do 2.2: Thyc trang thuc pham ban gay ung thu
(Ngudn: Ban An toan vé sinh thuc pham TP. HCM, 2020)
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Nguyén nhan giy ngd doc thuc phim
giai doan 2010-2020

= Vi sinh vat ® Do t6 twnhién = Hoa chit Nguyén nhan khac
Biéu do 2.3.: Nguyén nhan gay ngo doc thuc pham
Ngudn: Téng cuc

4.2.2. Quy trinh ché bién khéng nghiém ngat hay do nhiém doc
M6i trwong khong béo dam vé sinh: sir dung nu6c thai sinh hoat trong ché bién. Nudc thai chan
nudi dé tudi rau lam cho cac ham lugng kim loai ndng va cac vi sinh vét gay bénh trong rau,
Cu, qua cao hon nhiéu so véi quy dinh, hozc thuc pham khéng duoc rd nhguon géc.... Nhiéu co
s& ché bién khdng bao dam vé sinh, may moc khong bao dam dang yéu cau quy d;nh cua Nha
nudc.

Ngo dgc thuc pham: tinh hinh vi pham tiéu chuan an toan vé sinh thuc pham, dich bénh gia sdc,
gia cAm... xay ra & mot s noi 1am cho nguoi tieu dung thém phan hoang mang, lo ling.
Trudng hop san pham Pate Minh Chay nhiém doc t6 botulinum. Trong vong mét thang (tir 13.7
dén 18.8.2020) da xuét hi¢n 9 ca bénh phai diéu tri tai Bénh vién Bach Mai (2 ca bénh), Bénh
vién Cho Ray (5 ca) va Bénh vién Bénh Nhiét Bsi TP.H6 Chi Minh (2 ca) tr mot s6 tinh/thanh
phd trong ca nudc véi triéu ching mét moi, sup mi mit, yéu co tir chi, kho nuét, liét co, khod
tho... Qua diéu tra cho thay cac bénh nhan déu st dung san pham Pate Minh Chay cua Cong ty
TNHH Hai Thanh vién Li sbng méi c6 dia chi tai t6 2, thi trin Dong Anh, huyén Pong Anh,
Ha Noi san xuét va kinh doanh tryc tiép qua mang da phat hién vi khuan Clostridium botulinum
typ B. Dy 1a vi khuan ki khi tuyét doi, sinh bao tir; doc t6 cua vi khuan Clostridium botulinum
c6 doc Iuc rat manh, anh huong nang né den strc khoe, kéo dai va dé tir vong.

Hinh dnh: Céc du khéach bi ngo doc thuc pham Hinh dnh: San pham Pate Minh Chay
nhiém doc t6 botulinum

4.2.3. Cong tac dam bao an toan vé sinh thuc pham con chdng chéo, boc 16 nhiéu bat cap

Tinh hinh vi pham an toan vé sinh thuc pham van din bién hét suc phtc tap va van chua dugc
xir ly mot céch triét dé. Cong tac ché bién, san xuat, kinh doanh trai luat ngay cang tinh vi va
c6 anh hudng nghiém trong hon. Tuy nhién, cong tac dam bao an toan vé sinh thuc pham tai
Viét Nam con boc 16 nhiéu bat cap.

Thi# nhat, cac vin ban quy pham phép luat huéng dan va quan ly vé an toan vé sinh thuc pham
chua dong bo, con xay ra sy chong chéo, mau thuin, hoic bo sot mot sé linh vuc... gay kho
khan cho viéc ap dung.
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Thir hai, t6 chiic bd may co quan quan 1y chuyén nganh con chua hoan thién. Lyc luong cén bo
quan ly, can b¢ thanh tra chuyén nganh rat mong lai phan tan, viéc xt ly vi pham chua kién
quyet.

The: ba, viéc trién khai cong tac quan 1y nha nuéc vé an toan vé sinh thuc pham con thu dong,
méi tap trung giai quyét dwoc mot sé van dé bire xtic, chua chi dong quan 1y duoc nguy co 6
nhiém theo chudi cung cap thuc pham theo mét chién lugc dai han. Chét lugng an toan vé sinh
thyc pham ciia mot s6 san pham thuc pham ché bién thia cdng, quy mo nhé tuy van la mot khau
yeu.

Thi# tur, thuc trang vé ton du hoa chit, 6 nhiém héa chét bao quan trong mot s6 thuc pham chua
dugc cai thién nhiéu. Ty 1é sb nguoi san xuat, kinh doanh dich vu, ngudi tiéu dung nhan thirc
dung vé an toan thuc pham tuy con & muc trung binh; trach nhiém cua ngudi san xuat quy mo
nho 1é d6i vai sirc khoe cong dong chua cao; ty 1& co s¢ san xuat kinh doanh thuc pham duoc
cap gidy ching nhan co sé du diéu kién an toan vé sinh thyc phdm van con thap.

Thet ném, dau tu ngudn luc cho cdng tac bao dam an vé sinh toan thuc pham con rat han ché.
Thi su, cong tac xa hoi hda mot s6 khau dich vu cong phuc vu quan Iy nha nudc vé chit lugng
an toan vé sinh thyc pham chua dugc quan tim dung muc, chua huy dong duoc su tham gia
cua c&c lyc lugng trong xa hoi, nhat 1a sy tham gia cua cac hoi, hiép hoi va doanh nghiép Ion.
4.2.4. Ngwoi dan thiéu thdng tin vé an toan vé sinh thuc pham

Hién nay, ca nudc chi co ba tinh, thanh phé 1a TP H6 Chi Minh (Theo quyét dinh sé: 2349/QP-
TTg ngay 05 thang 12 nim 2016), Pa Ning (Theo quyét dinh sé: 1268/QD-TTg ngay 25 thang
08 nam 2017) va Bac Ninh (Theo quyét dinh sé: 123/QB-TTg ngay 23 thang 01 nam 2018) thi
diém quan ly tap trung thong qua ban quan ly an toan vé sinh thuc pham. Viéc quan ly tap trung
nay trén thuc té tai cac dia phuong mang lai hiéu qua thanh, kiém tra cao. Tuy nhién, hién nay
thong tin cdng khai vé thuc pham vi pham chét lugng, cu thé san pham nao, 16 ndo, nha san
XUt nao, Vi pham gi, don vi nao vi pham, mirc d6 vi pham...thi rat it co quan khac co thong tin
dé cung cip cho nguoi dan. Do vay, nhitng truong hop sai pham vé chit luong thuc pham,
ngudi dan mudn nam ré cling khong biét tim thong tin & dau va thuong chi biét thong tin khi
¢6 ngudi sir dung thyc pham da ngd doc va phai nhap vién do bao chi dang tai. Chinh vi vay,
can thiét som ¢d thém nhiéu phuong tién truyen thdng, cac kénh thong tin va tng dung dé cong
bd céc vi pham vé thyc pham, nhimg dot hau kiém vé chit luong thuc pham tir co quan chiic
nang cung cap giup nguoi dan dé dang tiép can va c6 phuong dn phong ngua thich hop.

4.2.5. Cac nguyén nhan chu yéu mdt an toan vé sinh thuc pham tai Viét Nam

Mt 13, do tap quan n udng, trinh do déan tri, dac biét 1a do thu nhap thap nén van con tinh trang
ngudi tiéu dung sir dung thuc pham gia ré, khdng bao dam An toan vé sinh thuc pham con kha
phd bién.

Hai 1&, nudc ta dang chuyén dbi tir nén san xuat quy mé nho Ié sang nén san xuat hang hoa;
cdng nghé san xuét, ché bién thyc pham con tha céng; quy hoach cho san xuat thyc pham chua
dugc xay dung déng bd nén viéc bao dam An toan vé sinh thuc pham con gap nhiéu kho khan..
Ba I3, hé thdng vian ban quy pham phap luat vé quan ly chit luong an toan vé sinh thuc pham
nhiéu, nhung chua c6 van ban ¢d hiéu luc phap 1y cao, diéu chinh toan dién céc van dé vé quan
ly an toan vé sinh thuc pham.

Bon 13, bo mdy co quan quan Iy chuyén nganh vé An toan vé sinh thuc pham con chua hoan
thién; c6 nhiéu dau méi tham gia quan 1y nha nudc vé an toan vé sinh thuc pham nhung viéc
phan céng trach nhiém quan ly an toan vé sinh thuc pham & mét sb linh vuc va ddi véi mot sb
san pham con chong chéo.

Nam la, y thic chap hanh phap luat vé quan Iy chét luong an toan vé sinh thuc pham va trach
nhiém cua nguoi san xuat, kinh doanh thuc pham d6i véi cong ddng con chua cao, mot mit 1a
do nguoi san xuat, kinh doanh chay theo loi nhuan trudc mat, coi thuong tinh mang, suc khoe
ngudi tiéu dung; mat khéac do viéc xur 1y vi pham con nuwong nhe, thiéu kién quyét va ran de.
Sau dé, cdng tac nghién ciu khoa hoc 1am co s cho viéc xay dyng chién luoc quan Iy chat
luong an toan vé sinh thuc pham; cong tac quy hoach cac ving san xuat thuc pham an toan;
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canh bao, kiém soat nguy co 6 nhidm thyc pham, ngd doc thuc pham, bénh truyén qua thuc
pham chua dugc chl trong dung murc.

5. Két luan va khuyén nghi

5.1. Két lugn

An toan vé sinh thyc pham 13 mot van dé ludn duge quan tAm trong doi sbng hang ngay. Thuc
phdm an toan dam bao cho sic khoe caa moi ngudi khdng chi tai Viét Nam va trong linh vuc
du lich.

Thuce trang ngd doc thuc pham ludn c6 nguy co xay ra moi lic va moi noi néu cdng tac quan ly
khong dugc quan tdm mdt cac dung mirc.

Vin hoéa am thuc 1a mét trong nhitng yéu té thu hit khach du lich noi dia va du khach quéc té
trong qua trinh tham gia cac hoat dong du lich. Bic biét trong bdi canh dai dich Covid-19 dang
anh hudéng dén xu huéng tam 1y tiéu dung va du lich cua du khach. An toan khi di du lich dang
duoc du khach dat 16n hang dau khi quyét dinh lra chon cac san pham du lich.

DPam bao an toan vé sinh thuc pham can cé sy tham gia ciia nha nudc véi vai trd dinh hudng,
quan ly chung; su tham gia va tuan thu phap luat cua cac doanh nghiép trong nganh du lich néi
riéng va cac linh vyc khac noi chung; su tham gia ctia ngudi dan, du khach trong viéc chon lya
cac nguon thuc pham an toan.

5.2. Khuyén nghj

5.2.1. Khuyén ngh; vé qudn Iy vé sinh An toan vé sinh thuec pham tir co' quan Nha nwéc

Pé bao dam véan dé an toan vé sinh thuc pham can c6 sy phdi hop cua toan xa hoi va trudc tién
la trach nhiém cua co quan Nha nudéc.

Mgt 13, can nhimg vin ban phép luat quy dinh vé an toan vé sinh thuc pham huéng dan cu thé
va chi tiét trong viéc thuc hién Luat An toan vé sinh thuc pham 2010. Ddng thoi cac co quan
can kiém tra va xur phat nghiém minh nhiing d6i twong vi pham an toan vé sinh thuc pham theo
Nghi dinh s6 115/2018/ND-CP ngay 04/9/2018.

Hai 13, ting cuong cong tac quan 1y trén co s ban hanh cac quy dinh cu thé vé tiéu chuan an
toan vé sinh thuc pham ddi véi cac khéach san, nha hang phuc vu khéch du lich; yéu cau cac
khéch san, nha hang cam két thuc hién cac quy dinh da dé ra vé nguén nguyén liéu thuc pham
dam bao chat lwong, diéu kién vé sinh céc trang thiét bi dung cy, méi truong va nhan vién phuc
vu.

Ba Ia, kiém tra chat ch& viéc thyc hién cac quy dinh phap luat vé an toan vé sinh thuc pham,
dic biét tai cac co so bép an tap thé, co sé cung cap xuat an san, nha hang, khach san, khu du
lich, 1& hoi, thizc an duong phd, cho, cang, truong hoc, khu cong nghiép va ché xuat; quy dinh
rd trach nhiém cia cac don vi ¢ co sé dich vu an udng, kién quyét khong dé cac co so khdng
du diéu kién theo quy dinh cua phap luat san xuat, kinh doanh thuc pham, cung tng dich vy in
uong.

Bon 14, nang cao nhan thic va trach nhiém cua cac doanh nghiép ddi véi viéc thyc thi cac quy
dinh caa phap luat hién hanh vé dam bao an toan vé sinh thuc pham.

Nam la, chinh pha c6 chinh sach khuyén khich phét trién viing san xuat nguyén liéu thuc pham
theo hudng san xuat Ién, gin véi viéc phat trién thi truong hang hda ndng san an toan; khuyén
khich, hd trg cac doanh nghiép doi méi cong nghé, ap dung hé théng quan Iy chét lwong tién
tién, xay (dung thuong hi¢u, phat trién hé thong cung cap thuc pham an toan.

S&u 13, can xay dung co ché phdi hop lién nganh, dic biét 1a phéi hop chat ché giita cac co quan
ban nganh lién quan trong quan ly va thanh tra, kiém tra, giam sét viéc thuc hién va xir ly
nghiém minh cac hanh vi vi pham phép luat vé an toan vé sinh thyc pham.

Bay 14, tiép tuc trién khai manh m& va dong bd céc hoat dong thong tin, gido duc va truyén
thong thay d6i hanh vi dé gido dyc an toan vé sinh thyc pham -“n6i khong véi thyc pham ban”
Tam 13, can day nhanh viéc thanh 1ap Trung tdm an toan vé sinh thuc pham tai mét sé quan,
huyén trén ca nudc dé cac doanh nghiép san xuat kinh doanh thuc pham va nguoi tiéu ding
nam bit dugc cac thong tin, chinh sach vé an toan vé sinh thuc pham. Hién chinh pha chi thi
nghiém 03 ban An toan vé sinh thuc pham tai céc tinh/thanh phd.

5.2.2. Nhém khuyén nghi vé dam bao vé sinh An toan vé sinh thuc pham tir nha san xudt, co sé ché bién
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Mét 13, ting cuong cong tac tuyén truyén, gido duc va tap huan cac kién thic vé vé sinh An
toan vé sinh thuc pham cho cac nhan vién.
Hai 13, tang cuong kiém soat ngudn nguyén liéu thuc phim va ngudn nuéce st dung tai doanh
nghiép.
Ba 13, kiém soat chat ché khu vuc ché bién. Theo d6, nha bép phai dugc thiét ké va xay dung
theo nguyén tic mét chiéu, c6 ctra cho nguyén liéu thuc pham vao va cé cira cho san pham da
qua ché bién di ra.
Bon 13, kiém soat chit ché may moc, thiét bi va dung cu ché bién mén an. Cac may moc, thiét
bi va dung cu ché bién mén an phai dwoc 1am tir cac vat liéu chuyén dung, khong phai nhiém
vao mon dn trong qua trinh ché bién.
Nam la, kiém soat cac phuong tién van chuyén nguyén liéu va san pham thuc phdm trong qué
trinh phuc vu.
Séu 13, kiém soat van d& bao ho lao dong va vé sinh ca nhan ngudi ché bién mén an. Nhan vién
phai dugc kham sirc khoe dinh ky theo quy dinh ctia nha nudc.
Bay 14, cAc nha san xuat, cac co s& ché bién can phai tuan thu nghiém theo cac quy dinh cua
phap luat vé dam bao an toan vé sinh thuc pham.
Tam 13, cac doanh nghiép ché bién thuc pham can &p dung céac hé thdng quan ly chat lugng an
toan vé sinh thuc pham tién tién (GMP, GHP, HACCP, ISO 22000) theo huéng hoi nhap quéc
te.
6.2.3. Nhém khuyén ngh; vé dam bao vé sinh An toan vé sinh thyc pham chinh tir nguoi tiéu ding
Mét 13, ngudi tiéu dung chinh 1a nhitng ngudi sir dung truc tiép céc loai thuc pham vay nén moi
ngudi hay tu tim hiéu va nam rd céc kién thirc an toan vé sinh thuc pham dé cé kha nang lya
chon, ché bién, bao quan, str dung sao cho c6 loi nhat cho stc khoe caa ban than minh.
Hai 13, khi mua thyc pham hay chon mua cac thuc pham cé ngudn géc, Xuat xi rd rang trén san
pham phai ¢6 nhdn mac, c6 gidy phép an toan vé sinh thuc pham, thng tin cu thé co dang ky
Vé6i co quan quan 1y va cé thé truy xuat nguon goc.
Ba 13, thyc pham phai duoc bao quan dung cach va hop ly (thoi gian va nhiét d6 bao quan) dé
khong 1am mat chét dinh dudng hoic khién cho thuc pham bi hong.
Bon 13, vi sirc khoe cia mdi gia dinh va cta ca cong dong chung ta hiy cing hanh dong “Néi
khéng véi thyc pham ban”.
Nam la, ngudi tiéu dung can phan anh cac van dé vi pham an toan vé sinh thuc pham cua céc
don vi, t6 chirc, & nhan kinh doanh thuc pham dén cac co quan chirc nang dé kip thoi kiém tra,
phat hi¢n va xtr 1y theo do6.
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ABSTRACT

It is recognized that the compliance with government regulations to seafood distribution chain
in Vietnam has clear necessary and the enhancing food safety and preventing many cases of
foodborne diseases. The barriers of implementing compliance were reviewed and the
development of specific strategy recommendations addressed to each issue of compliance
process. A compliance process model was applied and discussed the problems of seafood
distribution chain. The compliance process model also used to analyse the data of interview to
identified and develop recommendations for ways to overcome them. It was concluded that
governments and professional trade bodies have a clear role to play in facilitating the
implementation of compliance process within domestic distribution chain with less developed
food safety management systems.

Keyword: seafood safety, seafood supply chain, seafood safety recommendation

PHAN TICH CAC YEU TO ANH HUONG DEN SU TUAN THU AN TOAN VE SINH
THU'C PHAM VA CAC KHUYEN CAO CHO CHUOI CUNG UNG THUY SAN TAl
VIET NAM
Lwu Hong Phuc!, Truong Thi Xuin, P§ Thi Thanh Thiy
'Khoa Cong nghé Thuc phdam, Truong Pai hoc Nha Trang

*T4c gia lién lac: phuclh@ntu.edu.vn

TOM TAT

Tudn thii theo cdc quy dinh an toan vé sinh thwe pham thity san la can thiét dé thiic ddy an toan
thwe pham va phong tranh cdc trwong hop ngéd doc thuce pham Nghién ciu nay sé phan tich
cdc rdo can lam dnh hwéng dén viéc thic thi cdc quy dinh vé an toan vé sinh thuc phdm thity
san. Pong thoi, nghién civu sé dua ra cac khuyén nghi dén tirng khia canh vin dé trong chuoi
cung ung thity san. M6 hinh tién trinh tudn thu dwoc dp dung dé phdn tich cdc dit liéu phong
van va xdy dung lén cac giai phdp va cac khuyén nghi. Tir d6 c6 thé két ludn rang, chinh phii
va cdc bén lién quan can phdi chi 6 vai tro ciia tirng don vi trong viéc thuwc thi cdc bién phdp
ndng cao sy tudn thu cac quy dinh cua nha nuoc.

Tir khéa: An toan thity san, chudi cung vmg thity san, khuyén nghi vé an toan thiy sdan

1. Introduction

It is recognized that the compliance with government regulations to seafood distribution chain
in Vietnam has clear necessary and the enhancing food safety and preventing many cases of
foodborne diseases. While the compliance with regulations is making headway in large seafood
export industries, the domestic seafood distribution chains have, for different reasons,
experienced difficulties in implementing. However, the importance of enhancing food safety
in distribution chain in strategies for preventing foodborne ilinesses cannot be overemphasized.
While not food exporters, domestic distribution chain have a strong impact on local and regional
economies and a potentially immense impact on the health of local consumers and therefore
national public health. The problems of implementing food safety compliance in distribution
chain have been the subject of extensive discussions in Vietham (MARD, 2008). National
governments aim for indigenous small food businesses to thrive, but they must at the same time
protect public health. To this end, it is important to develop a food safety policy and strategy
for the implementation of compliance in domestic distribution chain. It has been recognized
that there is a need to develop a strategy for implementing the seafood safety in Vietnamese
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distribution chain where the food safety management system is not fully developed and
resources are scarce. The research acknowledged the need to work on facilitating and
supporting the implementation of seafood compliance in Vietnamese distribution chain. The
aim of this research including: the barriers of implementing compliance were reviewed and the
development of specific strategy recommendations addressed to each issue of compliance
process. A compliance process model (Henson & Heasman, 1998) was applied and discussed
the problems of seafood distribution chain. The compliance process model also used to analyse
the data of interview to identified and develop recommendations for ways to overcome them.
Objectives of this study

* Review the difficulties experienced when implementing compliance with government
regulations.

* Consider the initiatives and approaches taken by different governments or sectors in
assisting domestic distribution chain in implementing compliance with regulations.

* Define the role of governments and professional trade bodies in assisting domestic
distribution chain in implementing compliance with regulations.

* Develop a strategy for implementing compliance in domestic distribution chain, considering
different practical options.

2. Methodology

Step 1. Gather information

Information concerning the implementation of seafood safety mitigation actions should be
obtained from both international sources and national sources.

* International sources: It is important to learn from the experiences of other countries and the
published literature. E.g. Taiwan, Thailand, Australia.

* National sources: Information from seafood control agencies; involved departments of
different ministries agricultural/health/economy; consumer’s organization. Review of
literature: available documents related to national decrees, organizational mandates and
national missions reports.

The information may be including:

- Economic and structural profile of the seafood industry; contribution to GDP, seafood
business size profile, employment figures, skills and education of staff at all levels, level of
quality assurance programs, including basic hygiene programs, availability of skilled personnel
- Seafood safety support structures; government, industry, third party.

- Internal pressures/strengths and challenges; legal requirements, political drivers, basic
infrastructure, level of economic development, official seafood control structure, organization
and resources, cultural considerations.

* Data of interview

- Semi-structured interview was undertaken within the work place with traders or owners of
business. This allowed verified of questionnaire data obtained in surveys and explored fish
business attitude and behavior toward a range of food safety issues; and

- A compliance assessment of the fishing ports, retail markets, and traders’ establishment and
handler’s practices in chapter 4 was completed by the researcher in order to establish

current compliance levels and validate interview responses.

Step 2: Define barriers and difficulties

The potential barriers that impede the application of hazard mitigation action recommendations
will be identified and defined.

The barriers may include: lack of government commitment; lack of customer and business
demand; absence of legal requirements; finance constraints; human resource constraints; lack
of expertise and/or technical support; inadequate infrastructure and facilities; and inadequate
communications.

An analysis of the information available can identify correlations between the barrier and the
possible causes.

Step 3: Develop and select possible initiatives and approaches
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Data was analysed using a theoretical compliance decision model adapted from work
undertaken in large food manufacturing businesses (Henson & Heasman, 1998). This model
breaks the compliance process into a series of steps seen to be undertaken by the business,
starting with the identification and interpretation of regulations and establishment of whether
existing business operations need to be altered. Where changes are required the business has to
decide how to respond to this, communicate this information to staffs and implement the
necessary steps. The compliance decision process is seen as a continual process, requiring
evaluation and monitoring to maintain compliance. This model provided a useful analytical tool
in evaluating the data obtained from seafood distribution chain, as well as highlighting the
initiatives and approaches that help to overcome the identified barriers will be developed based
on;

Identify the role of different government agencies and other main stakeholders in the
application of hazard mitigation action recommendations

Refer to information gathered at the start of this performing to ensure that initiatives and
approaches are practical.

Focus on national requirements

Incorporate into the hazard mitigation action recommendations any identified incentives (e.g. a
province funding agency or schemes for promoting public health) already in place for the
application of the recommendation).

Step 4: Draft initiatives and approaches and consult widely

After drafting initiatives and approaches based on the definition of the barriers and the best
possible solutions or recommendations, a wide range of stakeholders such as food control
agencies, seafood suppliers, involved departments of involved departments of different
ministries agricultural/health/economy will be consulted.

Step 5: Modify and finalize initiatives and approaches

On the basis of information gathered from the consultation phase, it may be necessary to modify
the recommendation.

3. Result and Discussion

3.1. The challenges to compliance

Challenges within the Vietnamese seafood distribution chain

Infrastructure and facilities

For many seafood traders or seafood suppliers, compliance means additional costs in upgrading
facilities before the system is even applied. This can be an insurmountable barrier for some
seafood traders or owners unless support is provided by governments or trade associations.
Furthermore, hygiene management can be hindered by the local infrastructure (inadequate
power, water, sewage disposal and transport facilities) (Luu, et al. 2016) and domestic
distribution chain usually lack the resources to provide on-site solutions (e.g. sewage
treatment). Again, governments have an undeniable role in resolving these difficulties.

Basic hygiene

Good hygienic practices tend to be lacking in domestic seafood distribution chain more than in
other food businesses. It is common for distribution chain to face a variety of problems:
inadequate location, layout or size of facility, non-cleanable structures, old non-cleanable
equipment and poor staff training (Luu, et al. 2016) Fishing ports, fish markets, and trading
establishing face basic sanitation problems, such as easy access to potable water and safe
disposal of waste (Luu, et al. 2016)); furthermore, it is often difficult for seafood distribution
chain to obtain raw materials from reliable and affordable sources. The prerequisite hygiene
therefore result ineffective, compliance is difficult to implement, and there is little effect on
hazard control.

Human resource challenges

Lack of awareness and knowledge

90% of seafood handlers and owners of fish business demonstrated a lack of awareness and
knowledge of food safety problems within their business. All of this arose from an inadequate
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knowledge of food safety requirements and principles, but also because of over-familiarity with
a situation led to non-compliance being overlooked:

The owners and traders of distribution chain are unable committed to ensuring food safety
because of their immersion in the day-to-day running of their businesses they are often unaware
of the importance of compliance (Luu, et al. 2015). On the other hand, they are limited
knowledge of food safety and regulations (Luu, et al. 2015), even with several years of
government promotion of regulations. Most handlers in distribution chain are not understanding
a meaningful microbiological hazards; since this is an early step in the compliance process, this
barrier alone can stop the process in its tracks. It is therefore important that the materials
produced focus on the needs and abilities of those to whom they are targeted and that they are
presented in as user-friendly a way as possible.

Lack of education and training

100% of seafood handlers and owners of fish business have not taken any food safety training.
between seemingly similar businesses. Training must take account of the most important
strategy. Literacy levels are sometimes low; training must be tailored to account for this and
may have to be more practical (i.e. use of demonstrations) than theoretical. Training locations
should be suited to the needs of the trainees. The challenges may be further compounded where
there is a high turnover of staff — a common situation in domestic supply chain. In Vietnam,
fish business are mainly family-run bussiness passed down through generations and employing
traditional methods of food production. Many workers and managers in such businesses may
not be trained in even basic food hygiene; training may need to include all relevant hygiene
aspects rather than simply targeting regulations. In some countries, food hygiene training
courses are provided separately; it may now be preferable to provide training courses which
integrate basic hygiene and regulations (FAO, 2003).

In short, new training approaches need to be developed to meet the specific needs of distribution
chain. A key factor to be taken into consideration is the literacy level, as fish handlers must be
able to read and write in order to fill out simple records effectively.

Lack of technical support

Distribution chain often lack the technical expertise required to compliance and may need
external support. In particular, they need help to identify the hazards associated with their food
processes; such help must be readily accessible (note that the sheer expense of expertise is a
further obstacle) and easy to understand. Distribution chain often lack the capacity to
differentiate between good and bad experts. Although in developed countries, expertise is
available through consultants. In Vietnam, the consultancy is rarely available, governments and
industry/trade associations are responsible for providing adequate, accessible technical support
for distribution chain.

Challenge of insufficient motivation

With the exception of one, every food SME demonstrated a lack of motivation in relation to
food safety. The level of knowledge and understanding of legislation and food safety principles
within distribution chain directly affected the level of motivation that distribution chain had in
dealing with requirements. For example, if an handlers did not understand that they handled
seafood, they were less motivated to implement temperature controls and hazard analysis
requirements because they felt these were irrelevant to the business operation. Over 74% of
seafood handlers had a reactive attitude towards food safety. This was seen throughout the
compliance process, particularly identification, and interpretation of regulations and deciding
the way in which to comply. Distribution chain were totally dependent upon external agencies
to do this for them. The predominant source of information was the authorities during formal
inspections or informal advisory visits. Other information sources used included trade
associations, and environmental health consultants and the FSA. Responsibility for identifying
non-compliance within the business was seen as part of the authorities’ role during inspections.
Fish bussiness tended react to non-compliance identified by the authorities at this point, rather
than deal with problems as and when they became aware of them.
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Challenge of insufficient trust

Some examining barriers to food safety compliance implies that traders or owner of distribution
chain are generally skeptical of the relevance and importance of certain legal requirements in
food safety (Luu, et al. 2015) and that this may contribute to poor levels of compliance. In the
semi-structure interview it was found that 73% of traders or owners demonstrated an “active”
lack of trust in both the authorities and in legislative requirements (Luu, et al. 2015). it is meant
that this mistrust led to actual behavioural changes in the distribution supply, whereby traders
or owners made a conscious decision not to comply with food safety legislation. Examples of
this attitude was seen across the range of different food safety requirements, including the
prescriptive hygiene standards and the self-regulatory hazard analysis and temperature control
requirements.

Challenge of insufficient time

The lack of time was seen to act as a barrier in around 54% of seafood handlers and owners.
The way that time affected behaviour differed according to the level of knowledge and
understanding that individual traders had. For example, where seafood handlers or traders had
a better understanding of food safety principles underpinning hazard analysis requirements,
time acted as a barrier in exceeding the minimum standards. Those seafood handlers or traders
understood the concept of hazard analysis and had undertaken a hazard analysis often felt that
they had insufficient time to document their practices and control procedures. Where did not
have a good understanding of the principles behind the regulations, time acted as a barrier in
meeting the minimum requirements. Time has previously been shown to prevent the
identification and interpretation of regulations, thereby preventing further action being taken by
small business (Gerstenfeld & Roberts, 2000). However, traders do not see these steps as part
of their business operation, instead viewing this an issue that external agencies will inform the
traders about. It is this reactive attitude rather than a lack of time that prevents identification
and interpretation of regulations by distribution chain.

Challenges due to inadequate supporting environment

Financial issues

Financial constraints are a practical barrier to implementing compliance with regulations, felt
by governments and industry alike, and can be particularly acute in distribution chain. As a
result, the assistance provided by governments and trade associations is not adequate to affect
change. Good hazard control can lead to savings for governments (e.g. lower public health costs
and reduced workplace absenteeism) (FAO, 2003); however, these are rarely appreciated or
used to offset initial financial investment. While the costs associated with compliance can be
daunting for distribution chain, they may also be perceived to be higher than they actually are
(e.g. cost of external consultants). Around 90% of traders or owners perceived financial
considerations to determine their food safety compliance (Luu, 2016), particularly in terms of
investment in structure, equipment and staff training. Part of this reluctance to spend money
appeared to stem from the lack of commitment to the food safety objectives underpinning the
regulatory requirements. A real cost is staff time: the time necessary for training and subsequent
implementation can hinder the day-to-day running of an fish business. It is necessary to consider
the potential long-term savings that a good compliance system can accrue, not least the
protection against harm to the consumer and against potential litigation that can follow food
poisoning incidents. There is lack of evidence of the cost-benefit ratio of the compliance: the
lack of data and studies relating to compliance implementation and its impact on food safety
means that the visible benefits of compliances are not so evident.

Government infrastructure and commitment

National governments and their associated agencies and bodies must be committed to improve
compliance in distribution chain. External and internal commitment is important for the
development and implementation of improving of compliance initiative in distribution chain.
An appropriate common policy for the improvement of compliance in distribution chain is
needed to achieve uniformity among trainers. Insufficient government commitment, inadequate
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professional knowledge of food safety, poor coordination within government structures and/or
inconsistency in compliance enforcement or application are not conducive to the creation of a
food safety culture in which compliance can thrive. In this respect, one of the most important
tasks of governments is to make industry aware of the benefits of and the need for improving
compliance to produce safe food. However, the sheer number of fish business poses a major
challenge. Governments must train staff responsible for introducing regulation in distribution
chain. An important issue is the mindset and skills of inspectors which need to be adapted to
ensure they can assess the effectiveness of compliance in food businesses and rely less on
traditional inspection methods (FAO, 2005).

Customer awareness

Many seafood traders or owners are customer focused, whether they are conscious of this or
not. Indeed, many fish business have direct contact with consumers in a way that larger
businesses cannot achieve. Therefore, the consumer can be a very strong driver for change, but
when customers (and consumers) do not perceive food safety as an issue of fundamental
importance, it is unlikely that fish distribution chain will be driven to improve compliance. In
many countries — especially developing countries consumer awareness (and the pressure that
can be placed on food businesses) is in the early stages of development: it is the responsibility
of government and international organizations to educate consumers in this regard. Where
consumers are illiterate, the challenges are compounded: elementary education can supply
healthcare knowledge which forms the basis of food safety training. The mass media are in an
excellent position to educate consumers and to promote the demand for safe food and
appropriate control systems. However, it may also have a negative effect if not handled properly
and if journalists are not appropriately informed (Fielding et al, 2011). Food safety should form
an important part of business dealings throughout the seafood chain. Raw seafood should be
purchased from businesses compliance with regulations.

Communication

Poor communication between governments, industry and consumers can impede the
improvement of compliance. Communication strategies — covering the content of the
communication as well as the channels for communication — need to be part of any policy or
strategy. Often the only point of official contact with distribution chain is through official
inspectors; if these people are not resourced, trained and allowed to provide advice as well as
conduct official inspections, it can hamper a national strategy aimed at increasing compliance
implementation (Karipidis at et, 2009).

3.2. Compliance process model

The compliance process model developed by Henson and Heasman (Henson and Heasman,
1998) provided a framework which allows the impact of food safety regulations to be better
understood and identifies the factors influencing non-compliance with regulatory requirements.
In turn, an understanding of the compliance process will aid the development of effective food
safety compliance guides which facilitate maximum compliance by food businesses. For the
Vietnamese seafood distribution chain, using a theoretical compliance decision model is useful
analytical tool in analysing data obtained in this research. Combination of obtained data and
framework of compliance process, the research will present a strategy for food safety
compliance process of the distribution chain. The strategy will divide a series of steps of
recommendations that prevent the factor leading non-compliance and support directly factor
enhancing compliance process. The recommendation will identify the role and possible
methods for different government agencies, other main stakeholders in compliance process.
The figure 6.1 present compliance process.

Identifying the regulation

For the domestic distribution chain, with 97% of fish handlers do not know any exiting
regulations from government, it is therefore this stage can be applied in distribution. The initial
stage of the compliance mode is identifying the regulation once the business becomes aware of
a new regulation and it is at this stage that the business first incurs costs. For fish traders or fish
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business in distribution chain, this may be just one of a number of responsibilities held by an
individual, For this case of the research, individual is supported by a trade association and
bureau of food hygiene and safety.

In distribution chain, it is not possible to associate the cost of this stage of the compliance
process with the exiting regulations.

Identify
Regulation

l

Attempt to Interpret
Regulation

Influence

Regulation

k l

Identify Change

J

Compliance
Decision

|

Specify Method of g ------
compliance

l

Communication

l

Implementation

!

Evaluation
/Monitoring

Figure 1: Compliance process model

Interpret Regulation

Once the distribution chain is aware of a exiting regulation it expends administrative effort
internally or through a supporting trade association and bureau of food hygiene and safety to
identify and interpret any new requirements. the exiting regulation will directly affects the
distribution chain, costs will have been imposed on the owners and traders in distribution chain.
Identifying any changes required

Once it is established that the regulation has some bearing on fish bussines’s activities, it must
assess what changes are required to establish compliance. This involves an assessment of how
the fish business is currently operating in comparison with how it should be operating to comply
with the regulation. For the fish business of distribution chain. the fish business is not already
in compliance and had not planned to make the necessary changes to bring it into compliance
and the process proceeds (Luu et.al 2015; Luu et al. 2016).

In many cases there may be uncertainty associated with the specific changes required for
compliance which can impose error costs on the firm (Henson and Heasman, 1998). Ogus
(1992) defines error costs as the difference between compliance costs incurred under conditions
of perfect information and the costs incurred under the normal conditions of imperfect
information. The greater the level of information acquired by the firm about the specific changes
required to comply with the regulation, the lower the perceived error costs associated with
compliance. Consequently, firms may be required to allocate resources to the compliance
process, for example, to gather information, to avoid the risk of potentially greater error costs
in the future (Henson and Heasman, 1998).
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For the distribution chain of this research, “identifying any changes required” stage will be
responsible of both government agencies and traders or owners of distribution chain.
Compliance decisions

In this stage the fish business is required to make changes in order to meet the requirements laid
down by the regulations, the fish business must decide whether to comply. It may be expected
that businesses will comply with a regulation provided that either the perceived marginal benefit
of compliance or the perceived marginal cost of non-compliance is equal to, or exceeds, the
perceived marginal cost of compliance (Baron and Baron, 1980). Here, the concept of perceived
marginal costs and benefits recognises that costs and benefits are viewed differently by
individual fish bussiness. Thus, although fish bussineses’ perceptions will reflect the actual
costs and benefits of compliance, they will also be influenced by the extent to which fish
bussiness are actually aware of the costs and benefits they face and their attitude towards these.
For example, since benefits are generally more difficult to quantify than costs, there will tend
to be an in-built bias towards relatively higher perceived costs. This suggests that an
understanding by regulators of fish business’ perceptions of the cost-benefit relationship
associated with regulations is as important as a recognition of the actual costs and benefits
involved, since it is the former that will actually drive business decisions (Henson and Heasman,
1998).

In this stage applied in seafood distribution chain, the fish business’s compliance decision does
not involve a simple question as to whether to comply or not and is closely related to decisions
regarding how to comply. Once a fish business has become aware of a regulation, a continuum
of responses is available to it, ranging from full compliance to non-compliance. Challenging
the regulation itself is possible, as well as ceasing business altogether.

Figure 2 sets out a decision tree which presents a schematic representation of the major
Choices when fish business faced with a new regulation (Henson and Heasman, 1998). This is
not to say that all firms respond to new regulation by fully evaluating the complete range of
possible decisions available to them. Henson and Heasman, (1998) showed that firms tend to
adopt a ‘compliance culture’ which is reflected in ‘rules of thumb’ which are applied to most if
not all regulations. Consequently, individual firms will tend to make similar decisions with
regularity, even if a full economic evaluation would have indicated another decision to be more
appropriate.
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Full Compliance
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Regulator

Influence

Enforcers
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Figure 2: Compliance decision tree

The options in Fig. 2 acknowledge that fish business have strategic choices in responding to
new regulations. At one extreme they can stonewall, fight the regulation and do the minimum
required for compliance, or at the other regard the regulation as an opportunity and lead the
industry in compliance. In practice, however, firms rarely adopt pure strategies such as these,
rather they tend to adopt mixed approaches, shifting between stonewalling and opportunism
according to the nature of the regulation they face and their own internal organisational structure
(Henson and Caswell, 1999).

The major uncertainty associated with this strategy is the success of the opportunities which the
fish business is attempting to exploit. Immediate and full compliance may or may not result in
competitive advantage for the fish business.

The middle three strategies in Fig. 2 all involve, to differing degrees, quiet compliance with
the regulation. Of course the level of compliance is a continuum: three levels have been selected
as illustration. The level of compliance will reflect the fish businesses’ perceptions of the nature
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and level of costs associated with compliance, as well as the potential costs associated with
noncompliance
A final possibility is that the fish business exits; it ceases all activities which are subject to the
new regulatory requirement. At the extreme this may involve ceasing trading altogether.
However, short of that, fish businesses may move into different markets or adapt their products
so they do not fall under the jurisdiction of the new regulation. This strategy is generally very
costly and will only be considered in cases where the costs of compliance and/or non-
compliance with the regulation are prohibitive (Henson and Heasman, 1998).

For the seafood distribution chain, the final possibility can not occur, this will not be discussed
in the research. All the policies and method of supporting fish business will be focused on the
middle three strategies in figure 2.

It is clear that an important factor influencing the choice of compliance strategy by individual
businesses is fish business size. As a consequence small business are more likely to adopt partial
or non-compliance as a strategy (Henson and Heasman, 1998).

Specifying the method of compliance

In this stage when the fish business has decided to comply with the regulation, it must decide
how to comply. In certain cases the changes the business is required to make are clearly defined
and there is little or no discretion at this stage of the compliance process.

The role of government agents is continue define and guide the fish business how to comply
suitably with fish business conditions.

In many cases, however, the changes required to comply with the regulation are complex and
open to interpretation, and as a consequence the business may have a number of potential
compliance methods available to it. The choice of compliance method obviously has a large
influence on the costs imposed on the business. In many cases, the business has some idea of
the relative costs and benefits associated with each of the available options and chooses the
compliance method which is perceived to minimise costs (Henson and Heasman, 1998).
Communication

This stage will require to fish business to communicate within the fish business to all who are
involved in the implementation of the required changes. In fish business, with relatively few
employees and simple managerial structures characterised by personal contact, this may be a
relatively easy and costless task. However, the government agents should be provides guideline
books or demonstration in order to make communication effectively.

Implementation

The penultimate stage of the compliance stage is implementation. In practice of fish business
condition, this is likely to be a long-term process, within the constraints imposed by the
permitted compliance period, which is closely linked to the final stage, evaluation and
monitoring. The business generally make the broad changes they consider necessary to comply
with the regulation and then progressively modify these in the light of their monitoring activities
and comments from outside agencies, in particular, enforcement officials.

Evaluation and monitoring

This is final stage of the compliance process. When the regulation has actually been
implemented, the evaluation and monitoring of compliance. It is clear that the majority of
business do not routinely monitor compliance with regulations until required to do so by
changes in their operations, for example, the introduction of a new product or production
process. However, fish business generally lack the resources required to monitor compliance
with food regulations, this issues need address fully by government agents. The frequency
inspection and guide fish business the method of monitoring should be consider in this stage.
4. Conclusion

It was recognized that, regardless of the stage of development of a country, the seafood
distribution chain as small businesses usually have greater difficulties in implementing
compliance with regulations is developed from the perspective of large seafood industries and
not well-adapted to small businesses. It was concluded that governments and professional trade

21



Chuyén san Phat trién Khoa hoc va Cong nghé sb 8 (1), 2022

bodies have a clear role to play in facilitating the implementation of compliance process within

domestic distribution chain with less developed food safety management systems (referred to

as less developed businesses), and that there is a need to develop specific guidelines for them.

The outcome of the recommendations of the research were also consulted widely by food

control agencies, seafood suppliers and experts and led to an extensive discussion on the

recommendations. The recommendation will then be published in appropriate journals such as

Journal of Fisheries in Vietnam or journal of Agriculture and Fisheries Promotion in order to

communicate widely to all stakeholder group such as seafood control agencies; involved

departments of different ministries agricultural/health/economy.
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ANH HUONG CUA QUA TRINH TIEN XU LY BEN HOAT TINH KHANG OXY
HOA CUA QUA SUNG (fICUS RACEMOSA (L.)) SAY KHO
Nguyen Thi Hong Anh
Trwong Pai hoc Nguyén Tat Thanh
*Tac gia lién hé: honganh241199@gmail.com

TOM TAT

Sung co tén khoa hoc la Ficus racemosa (L.), la mot loai qua dan da va quen thudc voi nguoi
Viéet Nam. Theo cac tai liéu nghién cuu, tat ca cac bé phdan cua Sung déu hitu ich va cé gia tri
cao. Tuy nhién, van chwa c6 nhiéu nghién civu dwoc thue hién dé sir dung hiéu quda dan dén gid
tri su dyng cua logi qua nay chuwa cao. Nghién ciru nay dwoc thuc hién nham muyc dich danh
gid dnh hudng cia cdc phirong phdp tién xir Iy (ngam acid, chan két hop dong lanh) lén hoat
tinh khdng oxy héa ciia qud Sung dé dé xudt mét so cong ngh¢ phu hop giup gilt kha nang
khang oxy héa, nang cao gid tri sur dung. Két qua cho thdy tién xir Iy ¢é dnh hwdng dén hoat
tinh khang oxy héa ciia Sung. Cy thé, khi xir Iy ngdm acid, Sung ngdm trong dung dich acid
citric 1% gilp gilt ham lwong polyphenol va hoat tinh khang oxy hoa t6i wu nhat. Poi véi
phuwong phdp chan két hop déng lanh, chan bang hoi niwde véi thoi gian chan 2 phiit trude khi
dong lanh cho ham luong polyphenol va hoat tinh khang oxy hoa cao dong thoi giip giwr lai
hau hét cac khodng chdt va cdc thanh phan hoa tan trong nwée, han ché hao hut chat dinh
dudng so véi chan nude nong.

Tar khoa: Acid ascorbic, Acid citric, chan, Hoat tinh khang oxy hda, Polyphenol, Sung, Ficus

racemosa (L.), Tién xi Iy.

EFFECT OF PRETREATMENT ON ANTIOXIDANT ACTIVITY OF DRIED FIGS
(FICUS RACEMOSA (L.))
Nguyen Thi Hong Anh
Nguyen Tat Thanh University

* Corresponding Author: honganh241199@gmail.com

ABSTRACT

Ficus racemosa (L.) is a wild and familiar fruit to Vietnamese people. According to research
literature, all parts of figs are useful, highly valued. However, there have not been many studies
done to use effectively, leading to the use value of this fruit is not high. This study was conducted
with the aim of evaluating the effects of pretreatment methods (acid soaking, blanching
combined with freezing) on antioxidant activity of figs in order to propose some suitable
technologies to help keep antioxidation, improve the use value. The results showed that
pretreatment had an effect on the antioxidant activity of figs. Specifically, when acid
pretreatment , figs soaked in a 1% citric acid solution help keep the polyphenol content and
antioxidant activity optimal. For the frozen combined blanching method, steam blanching with
a blanching time of 2 minutes before freezing gives a high content of polyphenol and anti
oxidant activity and also helps to retain most of the minerals and dissolved components water
soluble reduces nutrient loss compared to hot water blanching.

Keywords: Acid ascorbic, Acid citric, Antioxidant activity, Blanching, Ficus racemosa (L.),
polyphenol, Pretreatment.

MO PAU

Tén khoa hoc cua Sung la Ficus racemosa (L.), thugc ho Moraceae (ho Dau Tam) c6 53 chi
v6i khoang 1400 loai, trong d6 ¢6 khoang 850 loai thugc chi Ficus phan bd & khu vyc nhiét dai,
tap trung chu yeu o vung Indo-Malaysia dén Australia [1]. Qua Sung I& mot loai trai cay tuoi
quan trong ¢ nhiéu qudc gia, qua Sung khé duoc tiéu thyu o mot s6 noi trén thé gidi. Theo To
chirc Luong thuc va Nong nghiép caa Lién Hop QUOC viéc tréng va tiéu thu qua Sung rat phat
trién, trung binh mot thap ky qua sung dugc san xuat xap xi 1.1 triéu tin/nam. Tho Nhi Ky la
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nudc san xuat qua Sung I6n nhat thé gisi voi 298.914 tin trong nam 2013, chiém 26.8% tong
san luong cua thé gisi. Tiép dén 1a cac nude nhu Ai Cap, Algeria, Morocco va Iran ciing 1a
nudc cung cap gan 70% qua Sung ra thi truong thé gisi nam 2013 [2].

Trong qua Sung c6 nhiéu hop chét phytochemical (alkaloid, tannin, saponin, B-sitosterol, lupeol
va céc hop chét khéc) cuing véi cac chat khoang (Ca, K, Mg, P, Fe) va vitamin nhém B, C, A,
E, K,... cac chat dinh dudng nhét protein, lipid, chat béo thd, duong va tinh bot. Ngoai ra, con
chtra cacbonhydrat dé tiéu hoa va mang lai gia tri ning lugng cao clng véi cac thanh phan
phytotherapeutic [3]. Tir xa xua, Sung khong chi dugc su dung trong doi séng hang ngay ma
con duoc sir dung rong rai trong y hoc ¢6 truyen chira nhiéu loai bénh nhu tao bon, dau hong,
s6i mat, ung thu, tiéu dudng, bénh bach tang nhiém trung, dau bung kinh, rong kinh, ho ra mau,
t40 bon, bénh phong, bénh tiéu duong, giam m& mau, chéng giun séan, bao vé da day va chira
lanh vét thuong [5]-[7]. Ngoai ra, cac bo phan cia Sung con duoc si dung lam thuée & céc
dang khac nhau, d6i khi két hop vai thao moc do n6 c6 ham luong phenolic cao [4].

Theo cac tai liéu nghién ctu, tat ca cac bo phan caa Sung déu hitu ich va cé gié tri cao cé thé
mang lai loi ich cho con ngudi. Tuy nhién, nhiing nghién cau vé kha ning khang oxy hoa cua
qua Sung van chua quan tim nhiéu dan dén gia tri st dung cua loai qud nay chua cao. Qua Sung
xanh duoc sir dung nhiéu nhat chi @é 1am sung chua ngot hay nau cac mon an. Vi vay, trén thi
truong nhirng mat hang vé qua Sung xanh con rat han ché. Do d6, nghién ctu ndy nham khao
sat anh huong cua qua trinh tién xir Iy dé danh gia kha nang khang oxy héa cua Sung tir 46 dé
xuat mot sb cong nghé phu hop gidp gitr kha nang khang oxy hoa, nang cao gia tri st dung cia
loai nguyén liéu nay.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat ligu

Nguyén lidu: Sung duoc thu nhan tai phudng An Phi Péng, quan 12, Thanh phé HS Chi Minh.
Qua dugc st dung trong nghién ciru la nhitng qua c¢6 duong kinh tir 2 — 4 cm, mau xanh, con
nguyén ven, khong bi hu hong, dap nat. Sau khi thu hai va lya chon, sung dugc bao quan trong
tu lanh nhiét @6 4 - 6°C va sur dung trong ba ngay.

Phu gia: Acid ascorbic 99%, Acid citric

Hoa chat: Acid acetic 98% (CHsCOOH), mudi Natri acetate (CHsCOONa), Acid Clohydric
(HCI), Methanol 99.5%, muoi natricacbinate (Na2COs) 99.8%, Sit (Ill) clorua (FeCls.6H20)
99%, thudc thir DPPH (1,1- -diphenyl-2-picryl hydrazyl) (97%, i), thudc thir Folin-ciolcalteu.
Thlet bi: No6i hap (Viét Nam), Bép dién (Trung Qudc), Can 4 sd I1& Ohaus PA2102 (buc), Can
sdy am hong ngoai (Switzerland), May cat lat (Trung Quédc), May do quang phd UV —
9000S/VIS SPECTROPHOTOMETER (USA), May xay sinh t Phillip, Nhiét ké, Tu lanh
Berjaya, Tu siy ddi luu (Viét Nam).

2.2. Phuong phap

2.2.1 Phwong phadp tién xir ly

Qua Sung sau khi thu vé dugc phan loai, rira sach va cét 14t véi ¢ day 0.15 mm. Sau dé, dugc
tién xtr 1y theo 2 phuong phap (100g nguyén lidu/1thi nghiém tién xu ly):

Phuong phap ngam acid: Ngam trong dung dich acid citric/acid ascorbic véi cac nong do thay
d6i tir 0.25 dén 1.5% wiv. ¢6 dinh thoi gian ngam 1a 20 phat.

Phuong phap tién xtr Iy chan két hop dong lanh véi cac diéu kién chan khéac nhau: Chan bang
hoi nudc (voi mic thoi gian khao sét 0, 2, 4, 6 phit) va chan bang nudc néng (véi cac mac thoi
gian 0, 2, 4, 6 phat va nhiét do 75, 80, 85, 90°C)

Sau khi tién xir 1y sung dwoc sy ddi luu & nhiét do 60°C. Sung sau khi say s& dem di xay
nhuy&n va tién hanh phan tich cac chi tiéu: ham luong polyphenol, hoat tinh khéng oxy héa
bang phuong phéap khir gbc ty do (DPPH) va hoat tinh khang oxy héa bang phwong phap khir
sat (FRAP). Thi nghiém duoc l3p lai 3 lan.

2.2.2 Xac dinh ham luwong polyphenol

Tong ham lugng polyphenol duge do bang phuong phap phén tich quang phd hap thy phan tir
Folin-Ciocalteu st dung gallic acid 1am chét chuan [8] c¢6 hiéu chinh. Mau phan tich 0.5 gam
sau khi xay duoc trich ly véi dung méi Methanol 25% . Qua trinh trich ly dién ra & nhiét do
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phong khoang 1 gio, sau d6 tién hanh loc qua gidy loc Whatman No.1. Dich trich sau khi loc
duoc pha lodng va tién hanh phan tich: hat 1ml dich trich vao 3 éng nghiém, thém vao 1 ml
thudc thir Folin- Ciocalteu (duoc pha lodng 10 1an bang nudc cat) va 1 ml dung dich Natri
cacbonate (7.5% w/v). Dé trong tdi 30 phut sau 6 dem di do quang phd & budc song 765 nm.
Téng ham luong phenolic dugc biéu dién bang mg dwong luong gallic acid trén gam chét kho
(mg GAE/qg ck).

2.2.3 Khdo sét hoat tinh khang oxy héa

Phuong phap xac dinh kha niang mat goc tu do DPPH

Kha ning méat gbc DPPH dugc xac dinh bang thubc thir DPPH (2,2 — diphenyl — 1 —
picrylhydrazyl) [9] c6 hiéu chinh. Mau phan tich 0.5 gam sau khi xay dugc trich ly véi dung
moi Methanol 25%. Qua trinh trich ly dién ra ¢ nhiét d6 phong khoang 1 gio, sau d6 tién hanh
loc qua gidy loc Whatman No.1. Dich trich sau khi loc duoc pha lodng va tién hanh phan tich:
hat 0.2ml dich trich 1an lugt cho vao 3 6ng nghiém, sau d6 hat thém 3ml dung dich d¢¢ém DPPH
dd duoc phdi theo ti 16 DPPH/Methanol 1a 1:4. Bé trong tdi 30 phut sau d6 do do hap thu ¢
budc song 515nm. . Két qua dugc biéu dién biang mg dwong luong Trolox trén gam chat kho
(mgTE/g ck).

Phuong phép xéac dinh kha nang khir goc sat (FRAP)

Kha ning khang oxy hoa duoc do bang kha nang khir sat (FRAP) [9] ¢6 hiéu chinh. Mau phén
tich 0.5 gam sau khi xay duoc trich ly véi dung méi Methanol 25%. Qua trinh trich ly dién ra
& nhiét d6 phong khoang 1 gio, sau d6 tién hanh loc qua gidy loc Whatman No.1. Dich trich
sau khi loc duoc pha lodng va tién hanh phan tich: hat 0.15ml dich trich lan luot cho vao 3 6ng
nghiém, sau d6 hut thém 2.85ml dung dich dém FRAP da duoc phdi theo ti 16 10 (dém 3.6) : 1
(TPTZ) : 1 (FeCl3.6H20). Dé trong t6i 30 phut sau d6 do do hap thu & budc song 593nm. . Két
qua duoc biéu dién bang mg duong lugng Trolox trén gam chét kho (mgTE/g ck).

Phwong phap xdc dinh do am

Xac dinh do 4m bang can sdy am, cach 15 phat do am 1 lan. Sy dén d6 am dudi 5%.

Phuwrong phdp xir i s6 liéu

Trong nghién ciru nay, két qua thi nghiém duoc tién hanh véi 3 1an lap duoc trinh bay & dang
gia tri trung binh *+ gia tri sai s6 va xu ly thong ké trén phan mém thong ké Statgraphics
Centurion XV, phén tich phuong sai (ANOVA) va kiém dinh LSD dé danh gia su khac biét co
¥ nghia gitra cac mau thi nghiém véi mirc ¥ nghia o < 5%. Céc biéu d6 duoc vé bang phan mém
Microsoft Excel 2010.

KET QUA VA BAN LUAN

Két qua khao sat anh hwéng cia phu gia chong oxy hoa

Anh hwéng cia qua trinh ngam acid citric

Acid citric 1a chat chong héa nau dugc str dung rong rai trong cong nghiép thuc pham véi muc
dich duy tri mau sac va kéo dai thoi han sir dung cho san pham [10]. Két qua khao sét anh
hudng cua ndng do acid citric 1én sy thay doi ham luong cac hoat chat sinh hoc cua sung sau
khi sdy duoc biéu dién & hinh 3.1
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Két qua ¢ hinh 3.1 cho thay ham lwong polyphenol va hoat tinh khang oxy hda caa sung ting
dan khi nong d6 acid citric ting dén 1% va khi tiép tuc ting nong do acid thi hoat tinh ting
khéng c6 ¥ nghia va sau d6 giam xudng. Cu thé, ham lugng polyphenol tang dan khi xu Iy trong
dung dich ngdm c6 nong do 0, 0.25, 0.5, 0.75, 1% theo thir ty 1a 20.40, 24.47, 28.77, 31.00,
36.58 (mg GAE/g ck), khi tiép tuc ting nong d6 1én 1.5% thi hoat tinh giam con 34.81 (mg
GAE/g ck). Hoat tinh khang oxy héa DPPH cua sung cac mau ngam c6 nong do tir 0% dén 1%
cling tang dan tir 17.64 (mg TE/g ck) dén 30.26 (mg TE/g ck), khi tiép tuc ting ndng d6 dung
dich ngam 1én 1.5% thi hoat tinh khang oxy héa DPPH cua sung giam con 29.24 (mg TE/g ck).
Twong tu, hoat tinh khang oxy hda FRAP ctia sung khi tang nong d6 acid citric tir 0% dén 1%
cling ting dan tir 41.69 dén 74.30 (mg TE/g ck), khi tiép tuc ting ndng do dung dich ngam lén
1.5% thi hoat tinh khang oxy hda FRAP cua sung giam con 70.37 (mg TE/g ck).

Nguyén nhan cta su giam hoat tinh sinh hoc c6 thé giai thich do khi nong do xir Iy qua cao c6
thé dan dén hién tuong giam ham lwong polyphenol va hoat tinh khang oxy héa do chénh léch
nbng d6 chat tan, két qua la giam hoat tinh sinh hoc ciia sung khi gia tang noéng do xur ly [11].

Ket qua nay tuong tu véi nghién ciru ciia Nguyén Vin Mudi va dong tac gia (2014) cho thay
rang ngd sen ngam trong dung dich acid citric 1% gitp duy tri chat luong sau 30 ngay bao quan
lanh [11]. Nghién ctru ciia Anyasi va dong tac gia (2015) trén chudi chua chin ciing cho thiy &
nong do tién xu ly bang acid citric 10g/L (twong duong 1%) thi ham luong polyphenol trong
bot chudi thu dugc dat gi tri cao nhat 1a 1130.39 + 27.26 (mg GAE/g ck) [12]. Ngoai ra, nghién
cau cua Sritongtae va ddng tac gia (2017) ciing chi ra rang hat IGa (Vigna umbellata) truoc khi
nay mam dugc tién xir ly vai acid citric 1% (w/v) trong 6 gio lam ting déng ké ham luong
polyphenol va hoat dong chdng oxy héa tir 1.3 — 1.6 1an so v& mau khdng trai qua tién xir ly
[13].

Két luan: Tur két qua thi nghiém cho thay, tién xir ly véi acid citric ndng d6 1% la phi hop dé
gitp cho viéc giit ham lwong polyphenol va hoat tinh khang oxy héa téi wu nhat.

Anh hwong cua qua trinh ngam acid ascorbic

Acid ascorbic 1a mot chat chdng oxy hda gitp duy tri trang thai hoat dong cho nhiéu hop chat
hoat tinh sinh hoc nhu vitamin E, flavonoid va mét sé phenol [14]. Ngoai ra, acid ascorbic con
la mét trong nhiing acid ¢ kha niang chdng céc phan ng oxy hda va cac phan tng hda nau do
enzyme. Qua trinh hoa nau do tac dung cua enzyme PPO khong chi giéi han ¢ sy thay d6i mau,

mui vi khéng mong mudén ma con lién quan dén mat chat dinh dudng [15]. Két qua khao sat
anh huong cua ndng do acid ascorbic 1én su thay d6i ham luong polyphenol va hoat tinh khang
oxy hda cua sung sau khi siy duoc biéu dién & hinh 3.2
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Két qua hinh 3.2 cho thay, ham luong polyphenol va hoat tinh khang oxy hoéa ting khi xir Ii
tang ndng do acid ascorbic ting dan dén 1% va khi tiép tuc ting ndng do acid thi hoat tinh ting
khong c6 ¥ nghia va sau d6 giam xuéng. Cu thé, ham luong polyphenol tang dan tir 21.28 (mg
GAE/g ck) dén 33.15 (mg GAE/g ck) khi ngam trong dung dich acid ascorbic c6 nong do tir
0% dén 1%, khi tiép tuc ting nong d6 dung dich ngam 1én 1.5% thi ham luong polyphenol giam
xudng con 30.43 (mg GAE/g ck). Bdi véi hoat tinh khang oxy hda DPPH, cac mau ngam dung
dich acid ascorbic néng do tir 0% dén 1% co gia tri ting dan tir 18.77 (mg TE/g ck) dén 27.49
(mg TE/g ck), khi tiép tuc ting ndng do 1én 1.25% va 1.5% thi hoat tinh khang oxy h6a DPPH
giam dan theo thu ty 14 27.18 (mg TE/g ck) va 25.55 (mg TE/g ck). Tuong tu, hoat tinh khang
oxy héa FRAP cua sung khi tang ndng do tir 0% dén 1% hoat tinh khang oxy héa FRAP ciing
tang dan tir 42.47 dén 68.14 (mg TE/g ck), khi tiép tuc ting ndng do dung dich ngam 1én 1.5%
thi hoat tinh khang oxy héa FRAP cua sung giam con 65.39 (mg TE/g ck).

Nhu nghién ctru cta Sikora va Swieca ( 2018), tién xtr Iy bang acid ascorbic 1am ting kha ning
tiép can sinh hoc tiém nang cia cac phenol va e ché hiéu qua hoat dong ciia polyphenol oxidase
[14]. Tuy nhién, khi ting nong d6 acid ascorbic 18n cao c6 thé xay ra su giam hoat tinh sinh
hoc. Nguyén nhan c6 thé duogc giai thich 1a do khi ndng d6 ting cao 1am cho acid ascorbic bi
phén hay theo oxy khéng khi, anh sang, pH va nhiét d6 moéi truong. Su suy thoai cua acid
ascorbic ciing dan dén sy giam chat lugng dinh dudng ciing nhu thay d6i mau sic [16]. Két
qua nay tuong tw v6i nghién cau cua Yen va dong tac gia (2008) da su dung acid ascorbic xu
ly miu ca rét, cho két qua tong ham luong phenohc cao hon so véi mau khéng ngam trong acid
ascorbic lan luot 12 3,710, 17 (mgGAE/g ck) va 3,34+0,15 (mgGAE/g ck) [17]. Altukaya va
Gokmen (2008) ciing chi ra rang acid ascorbic gitip 1am ting tong hoat tinh chéng oxy hoa va
gitip ngan chan sy hda nau cua rau diép [18].

Két luan: Tu két qua thi nghiém cho thy, tién xu ly véi acid ascorbic ndng do 1% 1a phi hop
dé gitp cho viéc gitr ham luong polyphenol va hoat tinh khang oxy héa téi wu nhét.

So sanh hiéu qud ciia 2 phwong phdp xit 1y bang acid

Tir két qua thi nghiém khao séat anh hudng caa 2 phuong phéap xir Iy bang acid & myc 3.2.1 va
3.2.2 ta thiy rang ca 2 phuong phap ngam acid citric 1% va acid ascorbic 1% déu cho két qua
ham luong polyphenol va hoat tinh khang oxy héa cao hon so v&i cac nong do con lai. Tuy
nhién, phuong phap xu ly bang acid citric 1% cho thiy ham lwong polyphenol va hoat tinh
khang oxy hoa cao hon so véi xtr Iy bang acid ascorbic 1%. Cu thé, mau xt ly bang acid citric
1% c6 ham luong polyphenol va hoat tinh khéang oxy héa DPPH, FRAP lan luot 14 36.58 (mg
GAE/g ck) va 30.26, 74.30 (mg TE/g ck) cao hon so véi mau xtr ly bang acid ascorbic 1% c6
ham Iuong polyphenol va hoat tinh khang oxy h6a DPPH, FRAP lan lugt 13 33.15 (mg GAE/g
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ck) va 27.49, 68.14 (mg TE/g ck). Nhu vay c6 thé thiy rang phuong phap tién xir ly bang acid
citric 1% la phu hop nhat gidp san pham c6 hoat tinh khang oxy héa cao khi xu 1i sung dang lat
mong.

Két qua khao sat anh hwéng ciaa qua trinh chan két hep véi dong lanh
Chén 1a qué trinh duoc thyc hién truéc khi sdy nham muc dich cap nhiét va hd trg pha va cac
te bao bén trong nguyén liéu gitip cho qua trinh sdy duoc thoat am nhanh hon. Chan 1am tang
toc do say kho do lam mém cau tric va phé huy thanh té bao, dan den kha nang chong chuyén
dong cua hoi 4m thap hon trong qua trinh sy, 1am giam thoi gian sy va tiéu thu nang luong
[19].
Dong lanh sau khi chan gitp giam nhiét do xudng dudi diém dong bang cua san pham cho phép
tic ché cac qua trinh trao d6i chat xay ra sau khi thu hoach va lam cham déng hoc cua su phat
trién vi sinh vat va cac phan tng phan huy chat lugng [20]
Anh huéng cia qua trinh chan bang hoi nieéc két hop véi dong lanh 18n nguyén lidu
Trong thi nghiém nay, 100g nguyén liéu di cét lat, ngdm trong dung dich acid citric 1% trong
20 phit, sau d6 dwoc V6t ra dé rao rdi chan bang hoi nude duoc khao sat ¢ cac muc thoi gian
2, 4, 6 phut. Nguyén liéu sau khi chan dwoc 1am nguéi bang nuéc lanh va 1am rao trong vong 2
— 3 phit s& dugc dem di dong lanh. Sau khi da dong, sung sé& duoc ra dong va dem di sdy ¢
nhiét d6 60°C. Sung sau khi sdy duoc xay nhuyén thanh bot va phan tich cac chi tiéu (ham
lugng polyphenol tong va hoat tinh khang oxy hda). Két qua khao sat anh hudéng cua thoi gian
chan bang hoi nudc két hop véi dong lanh [én sy thay d6i ham lugng polyphenol va hoat tinh
khéng oxy hoa cia sung sau khi siy duoc biéu dién & hinh 3.5
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Hinh.3: Anh huong cia thoi gian chan hoi két hop déng lanh lén hoat tinh sinh hoc ciia sung
(a2<9: thé hién su khdc nhau cé ¥ nghia vé mat théng ké theo phan tich ANOVA (a=5%))

Theo két qua ¢ hinh 3.5 ta thdy rang ¢ cac muc thoi gian chan khéc nhau céc gid tri hoat tinh
sinh hoc ¢6 su thay doi. O thoi gian chan 2 phit, ham lugng cac hop chét sinh hoc dat gia tri
cao hon & cac thoi gian chan 4 va 6 phat. Cy thé, mau chan hoi 2 phat ¢6 ham lugng polyphenol
1a 29.80 (mg GAE/g ck), mau chan 4 pht va 6 phat c6 gia tri lan luot 12 28.76 (mg GAE/g ck)
va 24.98 (mg GAE/g ck). Hoat tinh khang oxy hoa DPPH dat gi4 tri cao nhit & mau chan 4 pht
la 25.84 (mg TE/g ck), mau chan 2 phit va 6 pht c6 c4c gia tri 1an luot 14 24.10 va 22.14 (mg
TE/g ck). Bdi véi hoat tinh khang oxy hod FRAP, sy chénh léch duoc thé hién twong ty nhu
ham lwong polyphenol, mau chan trong 2 phut c6 hoat tinh cao nhat 1a 63.58 (mg TE/g ck), mau
chan 4 va 6 phit ciing c6 sy giam hoat tinh con 57.47 va 55.28 (mg TE/g ck). Mau khdng chan
cho thay ham Iuong polyphenol va hoat tinh khang oxy hoa thap nhat véi cac gia tri polyphenol,
DPPH, FRAP tuong ung la 14.56 (mg GAE/g ck), 14.33 (mg TE/g ck), 34.60 (mg TE/g ck).

Sy tang hoat tinh sinh hoc khi xt Iy chan hoi nuée két hop véi dong lanh co thé giai thich 1a do
nhitng hop chét sinh hoc ton tai dudi dang lién két trong mang té bao thuc vat c6 thé dugc giai
phong trong qua trinh xir Iy chan va dong lanh, do d6 c6 sy gia ting nhitng hop chat sinh hoc
sau qué trinh ché bién so véi san pham twoi [21]. Két qua nay tuong ty véi nghién ciu cua
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Duong Kim Thanh va ddng tac gia (2016) da chira réng phuong phap két hop chan hoi nudc
v6i dong lanh cho ham luong cac hop chat sinh hoc (tong polyphenol, flavonoid) va hoat tinh
chéng oxy hoa cao hon so vai nguyén liéu toi tuoi. Cu thé, tong ham lugng polyphenol (5,181
mgGAE/g ck), flavonoid (1,438 mgQE/g ck) va hoat tinh loai trir g¢ tu do (64,148%) cao hon
ham Iugng polyphenol (4,041 mgGAE/g ck), flavonoid (1,199 mgQE/g) va hoat tinh loai trir
géc tu do (53,993%) cua mau doi ching[22]. Theo Heras-Ramirez va ddng tac gia (2012), chan
true khi déng lanh gitp lwu giit vé mau sic, tong ham luong phenolic va cac hoat tinh khang
oxy hoa [23].

Két luan: Tur két qua thi nghiém cho thay, khi két hop véi qué trinh dong lanh thi chan hoi trong 2
phat 1a bién phap tién xt ly hiéu qua cho ham luong cac hop chit sinh hoc va kha ning chdng
oxy haa cao.

Anh hwéng cia qua trinh chan bang nuréc nong két hop déng lanh

Chan bang nudc noéng da dugc &p dung rong rai dé tién xir Iy ndng san dé nang cao toc do siy
va nang cao chat luong san pham bang cach thay d6i cac dic tinh vat ly cia mau nhu tinh thim
thau cuia mang té bao, phan tach sap va hinh thanh céc vét nat nho trén bé mat caa san pham
[19].

3.2.2.1 Anh hwéng cia thoi gian chan bing nwéc ndng 80°C két hep véi déng lgnh 18n nguyén ligu
Trong thi nghiém nay, 100g nguyén ligu da cat lat, ngam trong dung dich acid citric 1% trong
20 phut, sau dugc duoc V6t ra dé réo rdi chan trong nudc ndng 80°C duoc khao sat & cac muc
thoi gian 2, 4, 6 phat. Nguyén liéu sau khi chan dugc 1am ngudi bang nudc lanh va lam réo
trong vong 2 — 3 phut sé dugc dem di dong lanh. Sau khi da dong, sung s€ dugc ra déng va dem
di sdy ¢ nhiét d6 60°C. Sung sau khi siy duoc xay nhuyén thanh bot va phan tich céc chi tiéu
(ham Iugng polyphenol téng va hoat tinh khang oxy hda). Két qua khao sat dnh huong cua thoi
gian chan trong nudc nong két hop véi (dong lanh 1én sy thay d6i ham lugng polyphenol va hoat
tinh khang oxy hoa cua sung sau khi sdy duoc biéu dién & hinh 3.6
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Hinh Error! No text of specified style in document..4 Anh hwéng cua thoi gian chan nwéc ndng 80°C két hop
dong lén hogt tinh sinh hoc cia Sung
(a2<9: thé hién su khdc nhau cé y nghia vé mat thang ké theo phan tich ANOVA (a=5%))

Theo két qua ¢ hinh 3.6 cho thay thoi gian chan bang nuéc nong c6 anh huong dén ham luong
cac hop chit sinh hoc. O cac muc thoi gian chan khac nhau khdng ¢ nhiéu khac biét c6 ¥ nghia
vé mat thong ké. Tuy nhién ¢ thoi gian chan 2 phat, ham lugng cac hop chat sinh hoc dat gia
tri cao hon & cac thoi gian chan 4 va 6 phit. Cu thé, mau dugc chan bang nuéc néng 80°C trong
thoi gian 2 phit c6 ham lwong polyphenol cao nhat 1a 26.76 (mg GAE/g ck), tiép theo & mau
chan 4 phat va 6 phat khdng cé sy chénh léch nhiéu vé ham luong polyphenol lan luot la
24.03(mg GAE/g d.b) va 23.96 (mg GAE/g ck). Hoat tinh khang oxy hoa DPPH caa mau chan
trong 4 phiit 13 24.16 (mg TE/g ck) cao hon so voi mau chan 2 phit va 6 phit vai cac gia tri lan
luot 14 23.75 va 21.63 (mg TE/g ck). Pi véi hoat tinh khang oxy hoa FRAP, su chénh léch
duoc thé hién twong ty nhu ham lugng polyphenol, mau chan trong 2 phit c6 hoat tinh cao nhat
14 59.70 (mg TE/g ck), mau chan 4 va 6 phut ciing ¢ su giam hoat tinh con 56.58 va 49.23 (mg
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TE/g ck). Mau khdng chan cho thiy ham luong polyphenol va hoat tinh khang oxy héa thap
nhét vai cac gia tri polyphenol, DPPH, FRAP twong tng la 14.00 (mg GAE/g ck), 14.51 (mg
TE/g ck), 34.00 (mg TE/g ck).

Nguyén nhan cia su gia tang hoat tinh sinh hoc khi chan nuéc nong két hop véi dong lanh co
thé 1a do khi dong lanh cAu trdc té bao thyc vat bi pha v tao ra nhitng vét thuong trén nguyén
liéu. Khi d6 thuc vat phan Gng voi vét thuong nhd sy gia ting cua cac hop chat phenolic lién
quan dén viéc chita vét thuong va bao vé chéng lai sy xAm nhap caa vi sinh vat dan dén ham
luong céc chat co hoat tinh sinh hoc ting 1én dang ké [24]. Két qua nay tuong tu vai thi nghiém
cua Patras va déng tac gia (2011) trén nguyén liéu ca rdt, bap cai va ddu xanh di chi ra rang cac
méu duoc xir Iy chan bang nudc nong két hop dong lanh c¢d kha ning duy tri hoat tinh chéng
oxy héa va acid ascorbic tt hon so v6i cac mau dong lanh khong chan khi bao quan lanh (4°C)
trong 7 ngay [24]. Theo Paciulii va ddng tac gia (2015) chan nudc 1am tang dang ké hoat tinh
Chong oxy hda khir sit cua than mang tay va déu xanh dong lanh so voi mau tuoi [25].

Két luan: Tur két qua thi nghiém ta thiy khi két hop véi qua trinh d6ng lanh thi chan bang nudc
néng nhiét d6 80°C trong thoi gian 2 phat 1a bién phép tién xir Iy hiéu qua cho ham lugng céc
hop chét sinh hoc va kha nang chdng oxy hda cao.

Anh hwong cua nhiér dg chan bang niréc nong 1én nguyén liéu

Trong thi nghiém nay, 100g nguyén lidu da cat 1at duoc chan trong nudc & cac mic nhiét do
khao sat 75, 80, 85, 90°C trong khoang thai gian 2 phut. Sau d6, nguyén liéu duoc lam nguoi
bang nuéc lanh va 1am réo trong vong 2 — 3 phit sé dugce dem di dong lanh. Sau khi di dong,
sung s& dugc rd dong va dem di sdy o nhiét do 60°C. Sung sau khi sdy duoc xay nhuyén thanh
bot va phan tich céc chi tiéu (ham luong polyphenol téng va hoat tinh khang oxy hda). Két qua
khao st anh hugng ciia nhiét do chan Ién sy thay doi ham lugng polyphenol va hoat tinh khang
oxy hda cuia sung sau khi siy duoc biéu dién & hinh 3.7
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(abc thé hién sur khdc nhau coy nghia vé mat thong ké theo phan tich ANOVA (a—5%))

Két qua ¢ hinh 3.7 cho thay cac miu chan bang nuéc néng mau chan trong nuGe nong o 80°C
¢6 ham luong polyphenol va hoat tinh khang oxy hda bang phwong phap khir goc ty do DPPH
va phuong phap khir sit FRAP cao nhat. Cuy thé, ham luong polyphenol la 26.39 (mg GAE/g
ck), hoat tinh khang oxy h6a DPPH va FRAP lan luot 1 23.59 va 56.56 (mgTE/g ck). Mau
chan bang nudc nong ¢ nhiét do 90°C ham luong polyphenol, hoat tinh khang oxy héa DPPH
va FRAP thap nhit so v&i cac mau con lai. Mau chan bang nuéc néng ¢ nhiét do 75°C va 85°C
ham luong polyphenol, hoat tinh khang oxy khéng cé su chénh léch nhiéu. Cu thé ham lwong
polyphenol ciia mau chan ¢ 75°C va 85°C lan luot 1a 231.2 va 22.86 (mg GAE/g ck), hoat tinh
khang oxy héa DPPH, FRAP lan luot 1a 18.55, 56.28 (mg TE/g ck) d6i véi mau chan ¢ 75°C
va 18.87, 57.22 (mg TE/g ck) dbi voi mau chan & 85°C.

Nguyén nhan cia su thay doi hoat tinh sinh hoc nay 1a do khi tang nhiét d6 chan ham luong
polyphenol bj thit thoat s& cao hon do su bién d6i cua cac hop chat polyphenol dudi tac dong
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nhiét & nhiét do cao, khi chan & nhiét do thich hop gidp giai phong céc lién két cua acid phenolic
hogc 1am mém céc thanh phén cua té bao thyc vat din dén ham luong céc chat chong oxy hda
tang. Két qua nay phu hop véi nghién ctitu cua Heras-Ramirez va ddng tac gia (2012) chi ra
rang vo tao duoc xur 1y chan ¢ 80°C trudc khi Say tao ra san pham c6 tong luong phenolic,
flavonoid va hoat tinh chéng oxy héa cao dang ké [23]. Theo Gongalves va ddng tac gia (2010)
chan nuéc noéng 80°C giup duy tri ham luong phenolic cao nhat ddi voi nhguyén liéu ca rot
(Gongalves et al., 2010). Tuong ty, Nissreen Abu-Ghannam va ddng tac gia thay rang nhiét o
chan tir 80- 90°C lam ton that ham luong polyphenol 1én dén 45% trong thoi gian 2 phut ddi
v6i nguyén liéu bap cai [26]
Két luan: Nhu vay khi két hop voi qua trinh dong lanh thi chan nudc néng ¢ nhiét do 80°C véi
thoi gian chan nudc 2 phat 1a bién phép tién xir Iy hiéu qua cho ham lwong cac hop chit sinh
hoc va hoat tinh khang oxy hoa cao.
So sanh 2 phwong phdp chan khi két hop véi déng lanh
T 2 thi nghiém khao séat qua trinh chan két hop véi dong lanh & muc 3.2.1 va 3.2.2 ta thay rang
khi két hop véi qué trinh dong lanh ca 2 phwong phap: chan bang hoi nugc trong thoi gian 2
phdt va chan bang nude ndng 80°C trong thoi gian 2 phut déu ¢ tac dung hiéu qua trong viéc
git ham Iuong polyphenol va hoat tinh khang oxy hda cao. Tuy nhién, so véi phuong phap
chan bang nudc no6ng thi phuong phap chan bang hoi nuéce gitp giit lai hau hét cac khoang chat
va cac thanh phan hoa tan trong nuéc han ché hao hut chat dinh dudng. Chan hoi twong dbi ré
va tiét kiém ning luong hon so véi chan bang nudc néng. Ngoai ra, nudc thai thai ra tir qua
trinh chan nudc nong chira ham luong chat sinh hda cao, chat ran hoa tan do rira troi va hoa tan
duong, protein, cachohydrat va cac chat khoang hoa tan trong nudc c6 thé gay 6 nhiém moi
truong néu khong duogc xtr 1y tét trude khi thai ra ngoai [27]. Nhu vay c6 thé thay rang phuong
phap tién xtr ly chan bang hoi nuéc két hop dong lanh ¢6 nhiéu uu diém hon so véi phuong
phap chan bang nuéc ndng khi xir 1i Sung dang lat mong.

Két lugn

Tir két qua ctia nghién ciu, ¢6 thé dua ra két luan ring tién xir 1y ¢6 anh huéng dén ham lugng

polyphenol va hoat tinh khang oxy hoa ciia Sung. Cu thé, khi xir Iy ngdm acid, Sung ngam trong

dung dich acid citric 1% la phu hop dé gidp cho viéc gitr ham luong polyphenol va hoat tinh
khang oxy hoa téi wu nhét. Ddi voi phuong phap chan két hop dong lanh, chan bang hoi nudc
véi thoi gian chan 2 phut trude khi dong lanh cho ham luong polyphenol va hoat tinh khang
oxy hoa cao ddng thoi gilp giir lai hau hét cac khoang chat va cac thanh phan hoa tan trong
nuéc, han ché hao hut chat dinh dudng so vai chan nudc nong.
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ANH HUONG TY LE PHOI TRON GIA THE VA QUY CACH HOM DPEN
SINH TRUONG CAY KIM TIEN THAO (Desmodium styracifolium (Osbeck) Merr.)
TRONG PIEU KIEN VUOM UOM
Nguyén Vin Linh
Truong Dai hoc Nong Lam TP.HCM
*Téac gia lién hé: 17113903@st.hcmuaf.edu.vn

TOM TAT
Dé xdc dinh duoc ty 1¢ phai trén gia thé va quy cach hom thich hop trong nhan gisng kim tién
thao bang phwong phép gidm hom. Thi nghiém hai yéu t6 duwoc be tri theo kiéu 16 phuy, ba lan
lap lai, 12 nghiém thizc, 36 6 co so véi 30 hom/d. LO chinh la ba quy cach hom giong: hom hai
mdt, hom ba mat va hom bén mdt; 16 phyu 1a bén logi gia thé: 100% dat, 50% ddit + 20% xo
dira + 30% phan chuang, nghiém thizeva 50% ddt + 40% xo dira + 10% phan chuéng.
O 60 NSG, hom ba mdt (H2) va hom bon mat (H3) cho két qua tét lan luwot: thoi gian bar dau
nay choi (16,4 NSG; 16,3 NSG), ty 1é hom séng (92,5%; 95,9%), chiéu cao chai (3,9 cm; 4,6
cm), sé ré/hom (38,4 réfhom; 37,3 réfhom), chiéu dai ré dai nhdt (39,8 cm; 51,6 cm), khéi lwong
ré twoi (14,6 g/hom; 17,5 g/hom), khoi lwong ré khd (1,6 g/hom; 1,7 glhom), ty 16 xudt vieon
(72,3%; 88,6%). Giira C4C ty I phdi trén gia thé, sir dung gia thé nghiém thizcG4) cho két qud
tot: chiéu cao choi la 4,4 cm, dwong kinh choi 2,4 mm, sé 14 trén choi 3,4 1a/choi, sé 14 trén
hom 7 1&4/hom.
O 60 NSG, hom hai mat (H1) giam trong gia thé nghiém thizcG1) cho gia thanh cay con cao
nhdt 13.641 dong/hom va ty 1é xudt vieon thap nhat 20%. Hom bén mdt (H3) giam trong gia thé
nghiém thizcG1) cho gia thanh cay con thdp nhdt la 4.136 dong/hom véi ty 16 xudt vieon 12 72%.
Hom bén mdt (H3) giam trong gia thé nghiém thizcG4) cho gia thanh cay con la 4.506
dong/hom véi ty 1é hom séng cao nhdat 100%.

EFFECTS OF MIXING RATE OF PRICE AND GROWTH ON GROWTH OF
DENSMODIUM (Desmodium styracifolium (Osbeck) Merr.) IN NARRATORY
CONDITIONS
Nguyen Van Linh

Nong Lam University in Ho Chi Minh City
* Corresponding Author: 17113903@st.hcmuaf.edu.vn

ABSTRACT

Thesis "Effect of mixing ratio of medium and cutting specifications on growth of primrose
(Desmodium styracifolium (Osbeck) Merr.) in nursery conditions".
To determine the appropriate ratio of mixed medium and cuttings in propagation of primrose
by cuttings method. The two-factor experiment was arranged in subplots, three replicates, 12
treatments, 36 base plots with 30 cuttings/plot. The main plot is three specifications: two-eyed
cuttings, three-eyed cuttings and four-eyed cuttings; sub plots are four types of substrate: 100%
soil, 50% soil + 20% coir + 30% manure, 50% soil + 30% coir + 20% manure and 50% soil
+ 40% coir + 10 % manure.
At 60 NSG, three-eyed cuttings (H2) and four-eyed cuttings (H3) gave good results,
respectively: time to budding (16.4 NSG; 16.3 NSG), survival rate (92.5 NSG) %; 95.9%), shoot
height (3.9 cm; 4.6 cm), number of roots/cutting (38.4 roots/cutting; 37.3 roots/cut), longest
root length (39 0.8 cm; 51.6 cm), fresh root weight (14.6 g/cutting; 17.5 g/cutting), dry root
weight (1.6 g/cutting; 1.7 g/cutting), the rate of garden release (72.3%; 88.6%). Between the
mixing ratios, using a medium of 50% soil + 40% coir + 10% manure (G4) gave good results:
shoot height was 4.4 cm, shoot diameter was 2.4 mm. , the number of leaves on the shoot is 3.4
leaves/bud, the number of leaves on the cutting is 7 leaves/cut.
At 60 NSG, two-eyed cuttings (H1) planted in 100% soil medium (G1) gave the highest seedling
cost of 13,641 VND/cut and the lowest yield rate of 20%. Four-eyed cuttings (H3) planted in
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100% soil medium (G1) gave the lowest seedling cost of 4,136 VND/cutting with the yield rate
of 72%. Four-eyed cuttings (H3) cut in the medium with 50% soil + 40% coir + 10% manure
(G4) gave a seedling cost of 4,506 VND/cutting with the highest survival rate of 100%
MO })AU
Kim tién thao (Desmodium styracifolium (Osbeck) Merr.) (con duoc goi 1a cay vay rong, cay
mit trau, dau vay rong, dudi chon qua cong) la cay duoc ligu moc hoang dai ¢ viing ni, c6 tac
dung loi tiéu, loi mat, khang sinh, ha huyét 4p, dic biét thuong dung chira soi than, soi bang
quang.
Trong nhimg nam gan day do nhu ciu ting cao nén cay kim tién thao duoc trong & Cac tinh
mién nui va trung du de lam thudc. Ngay nay, tac dung duoc tinh cua cay kim tién thao da duogc
chang minh nén nhu cau st dung cay kim tién thao 1am thuoc ngay cang tang. Dé dap ung nhu
cau sur dung cia ngudi dan thi nhu Cau ¢ dy chinh la ngudn nguyeén lieu doi dao. Tuy nhién,
hién nay cac nghién ctu ve ky thuat trong kim tién thao con han ché.
Trong quy trinh nhan glong va canh tac cay kim tién thao tuy giai doan vuon uom c6 thoi gian
ngan nhung c6 y nghia rat quan trong va quyét dinh dén suc sbng, chat lugng va do dong deu
cua cay gidng kim tién thao. Do do, viéc tim ra ty 1¢ phol tron gia thé va quy cach hom gidng
thich hop s& gilip cho viéc cung cap hom giéng kim tién thao dong loat va chat lugng hon.
Xuat phét tir nhu cau trén, dé tai “ Anh huong ty & phdi tron gia thé va quy cach hom dén sinh
truong cay kim tién thao (Desmodium styracifolium (Osbeck) Merr.) trong diéu kién vuon
wom” di duoc tién hanh.
2.VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vat liéu thi nghi¢m
2.1.1 Vat liéu phai trén gia thé
* Pit duoc ldy ¢ ting dat mat co do sau 0 - 20 cm tai vuon thyc vat Cu Chi
* Xo dira dugc thu mua tir co sé Kinh doanh cay canh trén dia ban quan Tha Buac. Sau khi thu
mua vé tién hanh xir Iy bang nudc voi Ca(OH)2 2% trong 15 ngay dé khir ham luong lignin c6
trong xo dua.
*Phan chudng di dwoc t hoai myc thu mua tir cac trang trai chin nudi.

Bang 2.1 PBac diém ly hoa tinh cua cac vat lieu tao gia thé sau khi xir ly

n LA e Ky hiéu miu
T Chi tiéu phan tich MAudit | Xodwa | Phanbo
1 H20 4.84 5.22 6.02
2 KCI pH (1:5) 4.02 411 5.23
3 Mun 2.04 4.19 7.73
4 N 0.11 0.46 1.18
5 P téng sb (%) 0.08 0.26 0.68
6 K 0.03 0.08 1.16
7 CIN 9.05 451 3.28
2+
L i T "
Do no
10 Bazo (%) 62.50
11 CEC (meq/100g) 16.15
12 Dung trong (g/cmd) 1.38
13 Ty trong (g/cm?®) 2.51
14 bg xop (%) 44.94
15 Thanh phin co giéi Sét <9.002mm 12.68
(%) Thit 0.02-
0.002mm 48.56
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Cat 0.02-2mm 38.76
(Bé mén Sinh théi - Mdéi truong rueng, Vien khoa hoc Lam nghiép Nam Bg, 2020)

Két qua Bang 2.2 cho thay, gia thé dat thudc dat thit pha cat, chua vira. Dat c6 lugng mun trung
binh, mirc @6 phan giai chat hitu co trung binh. Bam téng sb trong dét rat ngheo, 1an tong so
trong dat thuoc muc khé, kali tong ) trong dat rat nghéo.

Xo dura c6 mirc do phan giai chét hiru co rat kém, xo dira ¢6 pHrzo = 5,22 thudc chua vira, Kali
téng s trong xo dura & muc, lan téng sé trong xo dua glau Phén bo c6 luong mun glau muc
d6 phan giai chét hitu co rat kém, dam tong s6 va 1an tong sb trong phan bo giau, kali tong s6
& muc kha (Bang 2.2).

2.3.2 Hom giong kim tién thao: Gigng kim tién thdo diroc thu tir vieon thuc vét Cui Chi.

2.4 Phuwong phap thi nghiém

2.4.1 Bé tri thi nghiém

Thi nghiém hai yéu t6 duoc bd tri theo kiéu 16 phu (SPD - Split Plot Design), 12 nghiém thc,
3 1an 13p lai, mdi 6 co sé ¢6 30 hom, s6 hom tham gia thi nghiém 1a 1080 hom. Trong d6:

G: a yéu t6 gia thé, H: 1a yéu té hom gidng

Yéu t6 16 phu: 1a gia thé, cd 4 loai gia thé dugc ki hiéu G1, G2, G3, G4:

+G1: 100% dat, G2: 50% dét + 20% xo dira + 30% phan chudng, G3: 50% dat + 30% xo dira
+ 20% phan chudng, G4: 50% dat + 40% xo dura + 10% phan chudng

Yéu t6 16 chinh: c6 3 quy cach hom giéng khéac nhau ki hiéu H1, H2, H3:

+ H1: hom hai mat, cat trén mat tha nhat 0,5 — 1,0 cm va dudi mat thir hai khoang 0,5 — 1,0 cm;
duoc cdm vao chau dén dudi vi tri mat thi nhat (Hinh 2.1)

+ H2: hom ba mét, cét trén mat thir nhat 0,5 — 1,0 cm va dudi mét tha ba 0,5 — 1,0 cm; duoc
cam vao chau dén dudi vi tri mét tha hai (Hinh 2.1)

+ H3: hom bén mat, cat trén mat thir nhat 0,5 — 1,0 cm va dudi mat thi tu 0,5 — 1,0 cm; dugc
cam vao chau dén dudi vi tri mét tha ba (Hinh 2.1)

Mit 1
1cm
Mit 1 Mit 4
lcm
’ Mt 2 Mt 3
Mat 1
1cm

H1 Mit2 o Mit 3 H3 Mét 4

Hinh 2.1 Quy céach giam hom

S6 nghiém thic thi nghiém: 3 quy cach hom x 4 ty 18 phéi tron gia thé = 12 nghiém thirc; s6 6
thi nghiém: 12 nghiém thic x 3 lan lap lai = 36 6; kich thudc 6 thi nghiém: 30 chau/6; giam 1
hom/chau. Tong thi nghiém: 30 chau/é x 36 6 = 1080 chau.
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H2 | HL | H3 HL | H3 | H2 H3 | H2 | H1
G3 | G4 | Gl G2 | G3 | G4 G4 | G2 | Gl
G4 | GL | G3 G4 | GL | G2 GL | G3 | G4
Gl | G2 | G2 G3 | G2 | Gl G3 | Gl | G3
G2 | G3 | G4 Gl | G4 | G3 G2 | G4 | G2
LLL1 LLL2 LLL3

Hinh 2.2 So d b tri thi nghiém

2.4.2 Cdc buéc tién hanh thi nghiém

* Chuan bi hom gidng: chon quy cach hom gidng theo yéu cau thi nghiém, chon hom thing,
hom giéng dugc Iy tir hom than 2 nam tudi, sach bénh. Ding kéo cét canh that sic va sach dé
cit hom giéng. Chau dung céc gié thé kich thudc 30 x 35 cm. Chuan bi gia thé: hdn hop gia thé
dugc phdi tron theo ty Ié da dugc md ta & trén (yéu to G). Sau do sap xép cac chau gia thé theo
so d6 bb tri thi nghiém. Xt Ii chat kich thich sinh truang bang dung dich NAA cho hom giéng:
nhdng hom gidng vao dung dich NAA pha sin & ndng do 2000 ppm trong 5 gidy, d& hom giéng
kho trong 10 phit. Sau d6 tién hanh giam hom vao chau gia thé (Ninh Thi Phip, 2013). Cham
sOc sau glam giai doan dau tir sau khi giam dén 50 ngay tudi phun suong nudc ngay 2 lan trong
ngay sang va chiéu, nhung néu ngay nhiét d6 cao, am do khong khi thap phai tudi phun swong
nuoc 3 lan trong ngay. Giai doan sau 50 ngay tudi nuoc khéng can binh phun suong, tuy nhién
van phai ¢dam bao d6 am trong gié thé, khong dé gia thé bi ngap tng nudc tranh thi hom giong.
2.4.3 Cac chi tiéu theo doi

* Céc chi tiéu theo ddi vé hom sdng va hom bat chdi trén & thi nghiém: Thoi gian bat dau nay
choi, ty 1& hom séng (%) , chiéu cao chodi (cm), duong kinh choi (mm), s6 1 trén choi (1a/choi),
50 4 trén hom (l&/hom), s6 ré chinh trén hom (ré/hom), chiéu dai ré dai nhat (cm), khi luong
ré tuoi trén hom (g/hom), khéi Iwong ré kho trén hom (g/hom), tiéu chuan xuat vuon, ty 18 xuat
vuon (%) , hé s6 chat lugng Dickson (DQI) (Dickson, 1960), luong toan chi phi dau tu

3.KET QUA VA THAO LUAN

3.1 Anh huong cua ty 1& phdi tron gia thé va quy cach hom gidng dén ngay bat dau nay chdi
ctia hom kim tién thao

Bang 3.1 Anh huong cuaa ty 1& phéi tron gia thé va quy cach hom dén ngay bat dau nay choi
(NSG) ctia hom kim tién thao

o Loai hom giéng (H)
Loai gia thé (G) — Z 3 TB (G)
Hom hai mat (H1) | Hom ba mat (H2) | Hom bon mat (H3)

Gl 17,3 18,0 15,7 17,08
G2 17,0 16,0 17,3 16,8%
G3 16,0 17,3 17,0 16,8%
G4 15,7 14,3 15,0 15,0°

TB (H) 16,5 16,4 16,3

CV (%) =9,6 Fn = 0,04™ Fc=3.2" Fh«c=1,1"

Trong cling mot nhém gia tri trung binh, cac tri s6 dugc di kém voi cung it nhat mot chir cai the
hién khac biét khong co y nghia thong ké; ns: khong c6 ¥ nghia, *: khac biét c6 y nghia thong
ké & mic a = 0,05. NSG: ngay sau giam. TB: trung binh. G1: 100% dat; G2: 50% dat + 20%
xo dira + 30% phan chudng; G3: 50% dét + 30% xo dira + 20% phan chudng; G4: 50% dat +
40% xo dira + 10% phan chudng.
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Két qua Bang 3.1 cho thdy ngay bt dau nay chdi trung binh giita cac quy cach hom kim tién
thao khac biét khong cé y nghia thong ké dao dong trong khoang 16,3 dén 16,5 ngay.

V& loai gia thé: ngay bit dau nay chdi trung binh giita cac ty 1¢ phéi tron gia thé khéc biét cd y
nghia thng ké: Gia thé nghiém thirc G4 cho ngay bat dau nay chdi sém nhat 15,0 ngay khac
biét khong ¢ ¥ nghia so véi cac gia thé nghiém thuc G2 va gia thé nghiém thirc G3 va khac
biét rt co ¥ nghia so vé6i gia thé nghiém thirc G1 véi 17,0 ngay 1a mudn nhat. Nguyén nhan do
gia the nghiém thirc G1 rat dé giit nudc va hay dong vang & bé mit gay ra bat loi cho sy sinh
trusng cua hom glong va hom giong bi thiét hai nang nhat hom hai mat (H1) (Bang 3.1).

* Sy két hop yeu t6 hom gidng va gia thé cho su khac biét khong c6 ¥ nghia théng ké vé ngay
bat dau nay chdi dao dong trong khoang 14,3 dén 18,0 ngay.

3.2 Anh huwéng cia ty 1¢ phdi tron gia thé va quy cich hom giong dén ty 1é hom sdng ciia
hom kim tién thao

Bang 3.2 Anh huong cua ty I¢ phéi tron gia the va quy cach hom kim tién thao dén ty 1¢ hom
song (%)

Thoi diém Loai giA thé _ Loai hom giénv’g (H) . B
theo doi G) Hom hai mat Hom ba mat Hom bon mat ©)
(NSG) (H1) (H2) (H3)
Gl 83,8 76,9 91,7 84,1°
G2 95,8 100 96,3 97,42
G3 96,3 100 100 98,82
20 G4 96,3 100 100 98,82
TB (H) 93,1 94,2 97,0
VT | Fu=e Fo=42" | Fuc=05"
Gl 80,5 76,9 91,7 83,0
G2 91,7 96,7 96,3 94,92
G3 96,3 100 100 98,82
40 G4 85,9 100 100 95,32
TB (H) 88,6 93,4 97,0
Ve | Fu=2g F=33" | Fuc=05™
Gl 59,9 76,9 87,5 73,7°
G2 91,7 93,3 96,3 93,8
G3 96,3 100,0 100,0 98,82
60 G4 85,9 100,0 100,0 95,32
TB (H) 82,7° 92,5% 95,92
Cvl%) - Fr=9,4" Fo=47" Fir=0,5™

Trong cling mot nhém gia tri trung binh, cac tri s6 duge di kém voi clng it nhat mot chir cai the
hién khac biét khong co y nghia thong ké; ns: khong c6 ¥ nghia; *: khac biét c6 y nghia thong
ké & mic a = 0,05. NSG: ngay sau giam. TB: trung binh. G1: 100% dat; G2: 50% dat + 20%
xo dura + 30% phan chudng; G3: 50% dit + 30% xo dira + 20% phan chudng; G4: 50% dat +
40% xo dira + 10% phan chudng.

* \/& ty 16 hom sdng trung binh gitra cac quy cach hom & thoi diém 20 va 40 NSG khac biét
khong c6 ¥ nghia, tuy nhién dén thoi diém 60 NSG thi cho sy khéc biét c6 ¥ nghia trong thong
ké. Trong d6, thoi diém 60 NSG hom bén mit (H3) cho ty 16 hom sbng trung binh cao nhat 1a
95,9%, con thap nhat 1a hom hai mat (H1) véi 82,7%.
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* V& ty 1¢ hom song trung binh giira cc loai gia thé ¢ ba thoi diém 20, 40 va 60 NSG khac biét
c¢6 ¥ nghia trong thong ké. Trong do, ba loai gia thé nghiém thirc G2, nghi¢m thie G3 va gia
thé nghiém thirc G4 cho ty 1€ hom séng trung binh cao hon va khac biét rt c6 y nghia so v6i
gia thé nghiém thirc G1 (Bang 3.2)
* Sy két hop hai yéu t6 quy cach hom gidng va gia thé cho ty 16 hom séng khac biét khdng c6
y nghia théng ké ¢ ba thoi diém 20, 40 va 60 NSG. Trong do6, hai thoi diém 20 va 40 NSG, ty
1& hom séng dao dong trong khoang 76,9 dén 100%. Thoi diém 60 NSG, ty 1¢ hom séng dao
dong trong khoang 59,9 dén 100% (Bang 3.2).
3.3 Anh hwéng ciia ty 1¢ phoi tron gia thé va quy ciach hom gidng dén chiéu cao chdi cia
hom kim tién thao
Vé mit thdng k&, chiéu cao chdi giita cac loai hom gidng & thoi diém 30 NSG cho sy khéc biét
khong c6 y nghia théng ké. O thoi diém 40 NSG cho su khac biét c6 ¥ nghia trong thong ké va
thoi diém 50 va 60 NSG déu cho sy khac biét rat c6 y nghia trong théng ké. Thoi diém 30 NSG
chiéu cao chdi trung binh gitra cac loai hom giéng dao dong trong khoang 1,3 dén 2,3 cm. O
cac thoi diém 40, 50 va 60 NSG thi quy cach hom bn mit (H3) ludn cho chiéu cao chdi trung
binh dat cao nhit lan luot 12 3,3 cm, 3,9 cm va 4,6 cm so véi hai quy cach hom ba mét (H2) va
hom hai mat (H1). Hom hai mat (H1) ludn chiéu cao chéi trung binh thap nhat lan luot 1a 2,0
cm, 2,3 cm, 2,7 cm.
V& chiéu cao choi gitra cac gia thé ¢ tat ca cac thoi diém theo ddi ludn cho chiéu cao chdi trung
binh ¢6 su khac biét rat co nghia trong thong ké. O 30 NSG, gia thé nghiém thirc G3 cho chiéu
cao choi trung binh dai nhat 2,4 cm khac biét khong co ¥ nghia so véi gia thé nghiém thic G4
va khac biét rat c6 y nghia so vai gia thé nghiém thic G2 va gia the nghiém thiic G1. Gia thé
nghiém thic G1 cho chiéu cao choi trung binh giira cac gia thé ngan nhat 1,1 cm (Bang 3.3).
Bang 3.3 Anh hudng cua ty 18 phdi tron gia thé va quy cach hom gidng dén chiéu cao choi
(cm) caa hom kim tién thao

o s Loai hom gibng (H)
Chi tiéu theo | Loai giath — ; ,
! 46 a((gB) © Hom hai m&t | Hom ba mét Hom bén TB (G)
(H1) (H2) mit (H3)
G1 1,04 1,18 1,19 1,1¢
G2 1,4¢%d 2 1be 2 4@ 2,0°
G3 1,5¢ 2 8@ 2,92 2,48
30 NSG G4 116cd 2’5ab 2 g 2,3ab
TB (H) 1,3 2.1 2.3
0 = *xk *xk
C\/lé/;) Fhu=4,1m™ Fec=37,8 Fyc=4,02
Gl 1,2 1,5 1,9 1,6°
G2 2.1 2,9 3,5 2,9
G3 2.3 3,9 3,7 3,32
40 NSG G4 23 35 4.1 3,32
TB (H) 2.0P 2.92b 3,32
0 = * >k
cvlg/;) Fu=88 | Fo=533" | Fuc=26™
G1 1,4 2.0 2.8 2.0
G2 2.6 3,1 3,9 3,2b
50 NSG G3 2.6 43 43 3,72b
G4 2.7 41 4.6 3,82
TB (H) 2.3P 3,42 3,92

39



Chuyén san Phat trién Khoa hoc va Cong nghé sb 8 (1), 2022

0, = *k **
C\/lgf)) Fh=3822" | Fe=295" | Freg=15"™
G1 2,0 2,6 3,7 2,8°
G2 2,9 3,7 4.6 3.7
G3 30 4.8 5,0 42
60 NSG G4 31 47 5,3 4,4
TB (H) 2,7° 39" 4,6°
0, = *% *%
Cvlft,/g) Fu =251 Fe=16,5 Frrc=1,1"

Trong cling mot nhom gié tri trung binh, céc tri s6 duge di kém vai cling it nhit mot chir cai thé
hién khac biét khong ¢ ¥ nghia thong ké; ns: khong ¢ ¥ nghia; *: khac biét co ¥ nghia thong
ké & mirc o = 0,05, **: khac biét rit co y nghia thong k& & mirc o = 0,01. NSG: ngay sau giam.
TB: trung binh. G1: 100% dat; G2: 50% dat + 20% xo dira + 30% phan chudng; G3: 50% dat
+30% xo dira + 20% phan chudng; G4: 50% dat + 40% xo dira + 10% phan chudng.
Bang 3.3 cho thay ¢ cé4c thoi diém 40, 50, 60 NSG gia thé nghiém thic G4 ludn cho chiéu cao
chéi trung binh dai nhat lan luot 12 3,3 cm, 3,8 cm, 4,4 cm. Gia thé nghiém thiac G1 ludn cho
chiéu cao choi trung binh ngan nhét lan luot 1a 1,6 cm, 2,0 cm va 2,8 cm.

O thoi diém 30 NSG, su két hop hai yeu t6 quy cach hom giéng va ty Ié phéi tron gié thé cho
su khac biét rat co y nghia thong ké chiéu cao choi. Trong d6, quy cach hom bdn mat giam
trong gia thé nghiém thuc G3H3 cho chiéu cao chdi dai nhat 1a 2,9 cm, tiép dén la quy cach
hom bén mét giam trong gia thé nghiém thic G4H3 cho chiéu cao chdi 1a 2,8 cm. Quy cach
hom hai mat giam trong gia thé nghiém thucG1H1) cho chiéu cao chdi ngan nhat 1,0 cm (Bang
3.3).
O thoi diém 40, 50 va 60 NSG, su két hop hai yéu té quy cach hom gidng va ty 18 phdi tron gia
thé cho sy khac biét khong c6 ¥ nghia thong ké chiéu cao chdi. O thoi diém 40 NSG, chiéu cao
chdi dao dong trong khoang 1,2 dén 4,1 cm. O thoi diém 50 NSG, chiéu cao chdi dao dong
trong khoang 1,4 dén 4,6 cm. O thoi diém 60 NSG, chiéu cao chdi dao dong trong khoang 2,0
dén 5,3 cm (Bang 3.3).
Tom lai, tir két qua Bang 3.3 cho thay: vé quy cach hom gidng cé thé chon hom bon mét (H3).
Déi vai gia thé, co thé chon gia thé nghiém thic G4 hoic nghiém thirc G3.
3.4 Anh hurong cua ty 1é phéi trén gia thé va quy cach hom giong dén dwong kinh chai ciia hom
kim tién thao

Bang 3.4 Anh hudng cua ty 1 phdi tron gia thé va quy cach hom dén dudng kinh chdi (mm)

caa hom kim tién thao & thoi diém 30 NSG, 40 NSG, 50 NSG, 60 NSG

Giai doan Loai gi4 thé . LLOaI hom glonE} (H) s TB (G
theo dai (G) Hom hai mét | Hombamat | Hom bén (G)
(H1) (H2) mét (H3)
Gl 15 1,6 15 1,5°
G2 1,4 1,6 1,6 1,6°¢
30 NSG G3 1,6 1,8 1,8 1,72
G4 1,6 1,7 2,1 1,82
TB (H) 1,5 1,7 1,8
CV (%) =128 Fn=4,0" Fc=3,9" Frxc = 0,8™
G1 1,5 1,7 1,8 1,7°
40 NSG G2 1,6 1,8 1,8 1,7
G3 1,7 2,0 2,0 1,9ab
G4 1,6 2,1 2,3 2,02
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TB (H) 1,6° 1,9% 2,0
CV (%) =11,0 Fu=8,7" Fec=5,2" Fuxc =1,0™
G1 1,7 2,0 2,0 1,9°
G2 1,8 2,0 2,0 2,0°
G3 1,9 2.1 2.2 2,0%
50 NSG
G4 1,9 2,3 2,3 2,28
TB (H) 1,8 2.1 21
CV (%) =9,3 Fy=2,6" Fe=33" Freg = 0,4™
G1 2.1 2,0 2,2 2,1°
G2 23 2.1 22 2 2be
G3 2.4 2.3 2.3 2,3
60 NSG
G4 2.4 2.4 2.4 242
TB (H) 2,3 2,2 2.3
CV (%) =6,5 Fyu=2,1" Fe=7,3" Furc =1,1™

Trong cting mot nhom gia tri trung binh, cac tri so dugc di kém véi cling it nhat mot chir céi thé
hién khac biét khong c6 ¥ nghia thong ké; ns: khong c6 ¥ nghia; *: khac biét c6 ¥ nghia thong
ké & muc o = 0,05; **: khac biét c6 y nghia thong ké & mic a = 0,01. NSG: ngay sau giam. TB:
trung binh. G1: 100% dat; G2: 50% dat + 20% xo dira + 30% phan chudng; G3: 50% dat + 30%
xo dira + 20% phan chudng; G4: 50% dat + 40% xo dira + 10% phan chuong.

Két qua Bang 3.4 cho thay, duong kinh chdi trung binh giita cac gia thé & thoi diém 30 NSG
cho su khéc biét co y nghia trong thong k&, gia thé nghiém thic G4 cho duong kinh chdi trung
binh cao nhat 1,8 mm va khéc biét rat c6 y nghia so véi gia thé nghiém thircG1) 1,5 mm 1 thap
nhét. O hai thoi diém theo ddi 40 va 60 NSG thi duong kinh chdi trung binh giira cac gia thé c6
su khac biét rat c6 ¥ nghia trong thong ké. O 40 NSG va 60 NSG, gia thé nghiém thirc G4 cho
duong kinh choi trung binh cao nhat 1an luot 1a 2,0 mm va 2,4 mm khac biét khong c6 y nghia
s0 Vi gia thé nghiém thirc G3 va khéc biét rat c6 ¥ nghia so vai hai gia thé nghiém thirc G2 va
gia thé nghiém thirc G1. O thoi diém 50 NSG, duong kinh chdi trung binh gitra cac gié thé cho
su khac biét c6 y nghia trong thong ké. Gia thé nghiém thirc G2 cho dudng kinh chdi trung binh
cao nhét la 2,2 mm va gia thé nghiém thic G1 cho duong kinh chdi trung binh thap nhat 1,9
mm (Bang 3.4). O céc thoi diém 30, 50 va 60 NSG, duong kinh chdi trung binh gitta cac quy
cach hom cho sy khéc biét khong c6 ¥ nghia théng ké. O 30 NSG, duong kinh chéi trung binh
giita cac quy cach hom dao dong trong khoang 1,5 d¢én 1,8 mm. G 50 NSG, dudong kinh chdi
trung binh gitta cac quy cach hom dao dong trong khoang 1,8 dén 2,1 mm O 60 NSG, duong
kinh chdi trung binh giita cac quy cach hom dao dong trong khoang 2,2 dén 2,3 mm (Bang 3.4).
Su két hop hai yéu té quy cach hom gidng va gia thé cho dudng kinh choi khéc biét khdng co
¥ nghia thdng ké ¢ cac thoi diém 30, 40, 50 va 60 NSG. Puang kinh chdi dao dong trong khoang
1,4 dén 2,1 mm & thoi diém 30 NSG. Puong kinh chéi dao dong trong khoang 1,5 d¢én 2,3 mm
& thoi diém 40 NSG. Puong kinh chdi dao dong trong khoang 1,7 dén 2,3 mm ¢ thoi diém 50
NSG. Va dudng kinh chdi dao dong trong khoang 2,0 dén 2,4 mm & thoi diém 60 NSG (Bang
3.4),

3.5 Anh hwong cua ty 1é phéi trén gia thé va quy cach hom giong dén so 1a trén choi kim tién
thao

Bang 3.5 Anh hudng cua ty 1é phéi tron gia thé va quy cach hom gidng dén sé 14 trén choi cua
hom kim tién thao (I&/chdi) o thoi diém 30 NSG, 40 NSG, 50 NSG, 60 NSG

ol Lo g Loai hom gidng (H)
hoi diém Loai gia th S—— R . ,
mthteeo dGi a(g) ®  "Hom hai m&t | Hom bamét | Hombdnmat | TB(G)
(H1) (H2) (H3)
30 NSG Gl 1,1 1,2 1,1 1,1¢
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G2 1,1 1,9 1,7 1,6°
G3 1,2 2,2 2,3 1,9%
G4 1,8 2,2 2,5 2,22
TB (H) 1,3 1,9 1,9
CV (%)=19,4| Fu=30™ Fe=16,2" | Fg=2,1"
Gl 1,4 1,7 2,0 1,7
G2 1,9 3,5 3,4 2,9°
G3 2,6 4,0 3,9 3,5
40NSG
G4 2,7 3,4 4,1 3.4
B (H) 2,2 3,2 3,4
CV (%)=16,8| Fy=52" Fc=26,3" | Fuxc=14"
G1 1,5 2,3 2,8 2,2°
G2 2,2 3,9 3,7 3,3?
G3 3,0 4.4 4,2 3,92
50NSG
G4 3,1 4.1 4.4 3,92
TB (H) 2,5° 3,7° 3,8°
CV (%)=16,6 | Fu=165" | Fc=189" | Fuc=0,6"
Gl 1,7 2,7 41 2,8°
G2 3,0 41 4,2 3,82
G3 3,3 4.8 4,7 4,32
60 NSG
G4 3,7 4.6 5,0 4,42
TB (H) 2,9 4,12 45
CV(%)=143| Fu=110" | Fec=154" | Fpc=12"

Trong cling mot nhom gié tri trung binh, céc tri s6 duge di kém vai cling it nhat mot chir cai thé
hién khéac biét khong co ¥ nghia thong ké; ns: khong ¢ ¥ nghia; *: khac biét co ¥ nghia thong
ké & muc o = 0,05; **: khac biét c6 y nghia théng ké & mic a = 0,01. NSG: ngay sau giam. TB:
trung binh. G1: 100% dét; G2: 50% dat + 20% xo dira + 30% phan chudng; G3: 50% dat + 30%
xo dira + 20% phan chudng; G4: 50% dit + 40% xo dira + 10% phan chudng.

Két qua Bang 3.5 cho thay, s 14 trung binh trén chdi giira cac loai hom giéng khac biét khdng
c¢6 ¥ nghia trong thong ké & hai thoi diém 30 va 40 NSG. Tuy nhién ¢ hai thoi diém 50 va 60
NSG thi s6 14 trung binh trén choi giita cac hom giéng c6 su khac biét c6 y nghia trong théng
ké. Trong d6, hai loai hom giéng H2 (hom ba mit) va H3 (hom bén mat) déu cho s6 14 trén choi
nhiéu va khéac biét rat co y nghia so véi hom gidng H1 (hom hai mat) ¢ hai thoi diém 50 va 60
NSG. Sé la trung binh trén chdi giita c4c loai gia thé cho su khac biét rat c6 ¥ nghia trong théng
ké & cac thoi diém theo ddi 30, 40, 50 va 60 NSG. O thoi diém 30 NSG, hai gia thé nghiém
thirc G2 va nghiém thirc G) cho s 14 trung binh trén chdi lan luot 1,6 1a/chdi va 2,2 1a/choi
nhiéu va khac biét rat co y nghia so véi gia thé nghiém thire G1) cho 1,1 1a/chéi. O ba thoi diém
40, 50, 60 NSG thi ba gia thé nghiém thuc G2, gi4 thé nghiém thirc G3 va gi4 thé nghiém thic
G4 déu cho sb 14 trung binh trén chdi nhiéu va khac biét rat co ¥ nghia so véi gia thé nghiém
thirc G1 (Bang 3.5). S 14 trung binh trén chdi gitra céc quy cach hom gidng cho su khac biét
¢6 ¥ nghia trong thong ké & thoi diém 50 va 60 NSG. O 50 NSG va 60 NSG, hom bn mit (H3)
cho s6 14 trung binh trén chdi nhiéu nhit lan luot 3,8 1a/chdi va 4,5 1a/chdi. Nguoc lai, hom hai
mat (H1) cho s6 14 trung binh trén chdi it nhat lan luot 2,5 1a/chdi va 2,9 la/chdi (Bang 3.5).
Thoi diém 30 NSG, s6 14 trén chdi dao dong trong khoang 1,1 dén 2,5 1a/chdi. Thoi diém 40
NSG, sb 14 trén chdi dao dong trong khoang 1,4 dén 4,1 la/chdi. Thoi diém 50 NSG, sé 14 trén
chdi dao dong trong khoang 1,5 dén 4,4 1a/chdi. Va thoi diém 60 NSG, s6 14 trén chdi dao dong
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tir 1,7 dén 5,0 1a/choi (Bang 3.5). Tom lai, ¢6 thé chon hai quy cach hom gidng: hom bén mat
(H3) va hom ba mat (H2). boi véi gia the, ¢ thé chon ba loai gia the nghiém thire G2 va nghiém
thuc G,3 vé} nghiém th‘frc G4. Bén canh do, gia thé nghiémqthfrc G3 va gia thé nghiém thic G4
cho thay so la trén choi vuot troi hon so vai hai loai gia thé con lai.

3.6 Anh hwéng caa ty 1& phéi trén gia thé va quy cach hom gidng dén sé |14 trén hom kim

tién thao

Bdng 3.6 Anh hudng cua ty & phdi tron gia thé va quy cach hom gidng dén sé 14 trén hom

kim tién thao (I&/hom) & thoi diém 30 NSG, 40 NSG, 50 NSG, 60 NSG

Thoi diém o _Loai hom giong (H) :
theo di Loai gia thé (G) | Hom hai mit | Hom ba mit Hom bdn TB (G)
(H1) (H2) mat (H3)
G1 1,14 1,3 1,34 1,2°
G2 1,14 2,0c 2,0 1,7°
30 NSG G3 1,24 2,93 3,67 2,67
G4 1,84 2,7%¢ 3,3 2,67
TB (H) 1,3 22 2,6
CV (%) =22,2 Fy=4,9m™ Fe=20,8" Frec =3,7"
Gl 1,49 2 5¢d 2,8 2,2¢
G2 1,94 4,00 5,4° 3,8°
G3 2,6 5,3° 7,62 5,28
40 NSG . .
G4 2,7° 4,9 8,52 5,42
TB (H) 2,2° 4,2 6,12
CV(%)=216 | Fu=262" Fe=239" Faec = 3,9"
Gl 1,5 3,1 4.1 2,9°¢
G2 22 4,5 6,9 4,5
G3 3,0 5,8 8,6 5,87
50 NSG
G4 3,1 5,8 9,6 6,2°
TB (H) 2,5° 4,8% 7,32
CV (%) =218 Fh=34,6" Fe=17,7" Furc =2,0™
Gl 1,7 43 6,7 4,2°
G2 3,0 51 8,0 5,4ab
G3 3,3 6,4 9,3 6,4
60 NSG
G4 3,7 6,6 10,7 7,02
TB (H) 2,9 5,6° 8,7
CV (%)=230 | Fy=705" Fe=75" Fh+g = 0,5

Trong cling mot nhém gia tri trung binh, cac tri s6 dugc di kém voi cing it nhat mot chir cai the
hién khac biét khong co y nghia thong ké; ns: khong c6 y nghia; *: khac biét c6 y nghia thdng
ké & muc a = 0,05, **: khac biét rat c6 y nghia théng ké & mic o = 0,01. NSG: ngay sau giam.
TB: trung binh. G1: 100% dat; G2: 50% dat + 20% xo dira + 30% phan chudng; G3: 50% dat
+30% xo dira + 20% phan chuéng; G4: 50% dat + 40% xo dira + 10% phan chudng.

Két qua Bang 3.6 cho thay, sb 14 trung binh trén hom giira cac quy cach hom giéng ¢ thoi diém
30 NSG khéc biét khong ¢ ¥ nghia théng ké va dao dong tir 1,3 dén 2,6 1a/hom. Tuy nhién, &
ba thoi diém 40, 50 va 60 NSG sb 14 trung binh trén hom giira céc quy cach hom gidng khac
biét rit c6 y nghia trong thong ké. Trong do, hai thoi diém 40 va 50 NSG, hom bén mit (H3)
va hom ba mit (H2) cho s 14 trung binh trén hom nhiéu va khéc biét rat c6 ¥ nghia so véi hom
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hai mét (H1). Con thoi diém 60 NSG, hom bén mat (H3) cho sé 14 trung binh trén hom nhiéu
nhét 1a 8,7 1&/hom va khac biét rat co ¥ nghia so voi hom hai mat (H1) 2,9 1a/hom va hom ba
mat (H2) 1a 5,6 l&/hom. Sé 14 trung binh trén hom giita cac loai gia thé cd su khéc biét rat co y
nghia trong thong ké & céc thoi diém theo dai 30, 40, 50 va 60 NSG. Trong d6, hai thoi diém
30 va 40 NSG c6 hai loai gia thé nghiém thiic G3 va gia thé nghiém thiic G4 cho sb 14 trung
binh trén hom nhiéu va khac biét rat c6 ¥ nghia so véi hai loai gia thé nghiém thic G2 va gia
thé nghiém thirc G1. Hai thoi diém 50 va 60 NSG, gia thé nghiém thirc G4 cho s6 14 trung binh
trén hom nhiéu nhét lan luot 1 6,2 14/hom va 7,0 ld/hom, nguoc lai gia thé nghiém thic G1 cho
s6 14 trung binh trén hom it nhat lan luot 12 2,9 l&/hom va 4,2 1a/hom (Bang 3.6).

Su két hop hai yéu té quy cach hom gidng va gié thé cho s 14 trén hom khac biét c6 ¥ nghia
trong thong ké ¢ hai thoi diém 30 va 40 NSG. Tuy nhién, hai thoi diém 50 va 60 NSG thi s6 14
trén hom c6 su khac biét khong co ¥ nghia théng ké (Bang 3.6). Thoi diém 30 NSG, hom bén
mat (H3) giam trong gia thé nghiém thirc G3 cho s 14 trén hom nhiéu nhét 3,6 14/hom, ngugc
lai hom hai mét (H1) giam trong hai gia thé nghiém thic G1 va gia thé nghiém thirc G2 cho sb
l4 trén hom it nhat 1,1 1&/hom (Bang 3.6). Thoi diém 40 NSG, hom bén mit (H3) giam trong
hai gi4 thé nghiém thirc G4 va gia thé nghiém thirc G3 cho s6 14 trung binh trén hom nhiéu nhét
lan Iuot 1a 8,5 1a/hom va 7,6 14/hom. Nguoc lai, hom hai mét (H1) gidm trong gia thé nghiém
thire G1 cho s 14 trung binh trén hom it nhat 1,4 1&/hom (Bang 3.6). Con hai thoi diém 50 va
60 NSG, su két hop hai yéu té quy cach hom gidng va gié thé cho sé 14 trén hom dao dong trong
khoang lan luot 1a 1,5 dén 9,6 1a/hom va 1,7 dén 10,7 1a/hom (Bang 3.6).

3.7 Anh hwong cua ty 1 phai trén gia thé va quy cach hom gidng dén sé ré chinh trén hom va
chiéu dai ré dai nhat ciza hom kim tién thao

Bang 3.7 Anh huong cua ty 1& phdi tron gia thé va quy cach hom gidng dén sé ré chinh trén
hom (r&/hom) va chiéu dai ré dai nhat (cm) cua hom kim tién thao & thoi diém 60 NSG

Chi tiéu o Loai homgiong (H)
theo dsi | o2l giathé (G) | Hom hai Hombamit |[Hombénmit| TB(G)
mét (H1) (H2) (H3)
G1 11,3 20,7 21,2 17,7°
S5 12 G2 32,9 30,5 37,9 33,8
chinh trén G3 41,4 50,7 40,6 44,2
hom (ré G4 44,3 51,6 49,6 48,5
/hom) TB (H) 32,5 38,4 373
CV(%)=26,6 | Fu=21" | Fc=184" | Fic=0,6"
G1 23,8 36,7 47,9 36,2
‘ G2 26,0 39,9 51,6 39,2
Chicu dai G3 277 40,5 53,1 40,4
ré dai nhat
(cm) G4 29,3 42,0 53,6 41,67
TB (H) 26,7¢ 39,8° 51,62
CV (%) =47 | Fu=387" | Fc=14,3" Freg = 0,2

Trong cling mot nhém gia tri trung binh, cac tri s6 dugc di kém voi cung it nhat mot chir cai thé
hién khac biét khong c6 y nghia thong ké; ns: khong co ¥ nghia; **: khac biét rat co y nghia
théng ké & mac o = 0,01. NSG: ngay sau giam. TB: trung binh. G1: 100% dat; G2: 50% dat +
20% xo dira + 30% phan chudng; G3: 50% dét + 30% xo dira + 20% phan chudng; G4: 50%
dat + 40% xo dira + 10% phan chudng.

*S4 r& chinh trén hom (ré&/hom): Két qua Bang 3.7 cho thay, sb r& chinh trung binh trén hom
gitra cac quy cach hom gidng khac biét khong c6 ¥ nghia théng ké va dao dong trong khoang
32,5 dén 38,4 ré&/hom. S ré chinh trung binh trén hom giita cac gia thé c6 su khéc biét rat co
nghia trong théng ké. Ba loai gia thé nghiém thirc G4, gia thé nghiém thirc G3 va gia thé nghiém
thirc G2 cho s6 ré chinh trung binh trén hom nhiéu lan luot 12 48,5 ré/hom, 44,2 ré/hom va 33,8
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ré/hom, it nht 1a gia thé nghiém thic G1 véi 17,7 ré/hom. Su két hop hai yéu té quy cach hom
gidng va giéa thé cho s ré chinh trén hom khéc biét khong c6 y nghia théng ké va dao dong
trong khoang 11,3 dén 51,6 ré/hom (Bang 3.7)

*Chiéu dai ré dai nhat (cm): Bang 3.7 cho thay, chiéu dai ré dai nhat trung binh giira c4c loai
hom giéng khac biét rat c6 ¥ nghia trong thong ké. Hom bén mét (H3) cho chiéu dai ré dai nhat
trung binh dai nhat 12 51,6 cm, hom hai mat (H1) cho chiéu dai ré dai nhat trung binh ngan nhat
la 26,7 cm. Chiéu dai ré dai nhat trung binh giira cac gia thé c6 sy khac biét rat co nghia trong
théng ké. Gia thé nghiém thic G4 cho chiéu dai ré dai nhat trung binh dai nhat 1a 41,6 cm khéc
biét khong co y nghia so véi gia thé nghiém thirc G3 va khac biét rat co y nghia so véi hai gia
thé nghiém thirc G2 va gia thé nghiém thic G1. Gia thé nghiém thic G1 cho chiéu dai ré dai
nhét trung binh ngin nhit 36,2 cm (Bang 3.7). Su két hop yéu t quy cach hom gidng va gia
thé cho chiéu dai ré dai nhat khac biét khong c6 ¥ nghia thdng ké. Chiéu dai ré dai nhit dao
dong trong khoang 23,8 dén 53,6 cm (Bang 3.7). Nhu vay, tir két qua c6 thé chon hom bbn mit
(H3). Con ddi véi gia thé, cd thé chon hai gia thé nghiém thircG4) hoic gia thé nghiém thuc(G3).
3.8 Anh huéng cia ty 18 phéi tron gia thé va quy cach hom dén khoi lweng ré twoi trén
hom va khdi lwong ré khé trén hom kim tién thao

Bang 3.8 Anh huéng cua ty I¢ phéi tron gia thé va quy cach hom gidng dén khéi lwong ré twoi
trén hom (g/hom) va khéi luong ré khd trén hom (g/hom) cia hom kim tién thao & 60 NSG

s i Loai hom giong (H)
g]zlot('j%ui Loai gia thé (G) | Hom hai mat | Hom bamit | Hom bbn mét Z-GB)
(H1) (H2) (H3)
Gl 7.3 13,6 9,1 10,0°
Khéi lwong G2 10,3 10,7 12,2 11,1°
ré tuoi G3 11,7 17,3 18,5 15,8"
trén hom G4 19,7 21,1 25,6 22,12
(g/hom) TB (H) 12,2° 14,6° 17,5°
CV (%)=137 | Fu=91,1" | Fc=66,8" Frrc=1,6"
Gl 0,9 1,0 1,4 1,1°
Khdi luong G2 1,3 1,2 1,2 1,2°
ré kho trén G3 1,5 1,9 1,7 1,7°
hom G4 2,5 2,3 2,6 2,52
(g/hom) TB (H) 1,5 1,6 1,7
CV (%) =14,7 Fr=16,6™ Fe=617" Frec=1,6™

Trong cling mot nhém gia tri trung binh, cac tri s6 duge di kém voi cing it nhat mot chir cai thé
hién khac biét khong c6 y nghia thong ké; ns: khong co ¥ nghia; **: khac biét rat co y nghia
théng ké & mac o = 0,01. NSG: ngay sau giam. TB: trung binh. G1: 100% dat; G2: 50% dat +
20% xo dira + 30% phan chudng; G3: 50% dét + 30% xo dira + 20% phan chudng; G4: 50%
dat + 40% xo dira + 10% phén chuong.

Két qua Bang 3.8 cho thiy, khi lugng ré tuoi trung binh trén hom giita cac quy cach hom gidng
cho su khéc biét rat c6 ¥ nghia trong thong k&. Hom bdn mat (H3) cho khéi luong ré tuoi trung
binh trén hom ning nhat 1a 17,5 g/hom va khéc biét rat c6 y nghia so voi hom ba miat (H3) va
hom hai mat (H1). Hom hai mat (H1) cho khéi luong ré twoi trung binh trén hom nhe nhét 12,2
g/hom. Khéi luong ré twoi trung binh trén hom va khéi lwong ré& khd trung binh trén hom gitta
cac loai gia thé cho su khéc biét rat c6 y nghia trong thong ké. Trong d6, gia thé nghiém thirc
G4 cho khéi lwong ré tuoi trung binh trén hom va khéi lwong ré khd trung binh trén hom ning
nhat lan luot 12 22,1 g/hom va 2,5 g/hom va khac biét rat co y nghia so véi ba gia thé nghiém
thirc G3, gi4 thé nghiém thiic G2 va gié thé nghiém thien G1 (Bang 3.8). Khdi lugng ré kho
trung binh trén hom gitra céc quy cach hom giong cho su khéc bigt khong c6 ¥ nghia thong ke,
Khéi luong ré kho trung binh trén hom dao dong trong khoang 1,5 den 1,7 g/lhom (Bang 3.8).
Su két hop hai yéu té quy cach hom gidng va gia thé cho khéi luong ré tuoi trén hom va khoi
luong ré khd trén hom khac biét khong co ¥ nghia thong ké. Khdi luong ré tuoi trén hom dao
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dong trong khoang 7,3 dén 25,6 g/hom. Khéi lugng ré khé trén hom dao déng trong khoang 0,9
dén 2,6 g/hom (Bang 3.8). ,

3.9 Anh hwong cua ty 16 phai trén gia thé va quy cach hom gidng dén ty 1é xudt viron cia hom
kim tién thao

Bang 3.9 Anh hudng cua ty 1é phéi tron gia thé va quy cach hom giéng dén ty 16 xuit vuon (%)
& 60 NSG cuia hom kim tién thao

Loai hom gidng (H)
Loai gia thé (G) Hom hai mat Hom ba mit Hom bén mat TB (G)
(H1) (H2) (H3)
Gl 20,0 33,0 72,5 41,8°
G2 40,0 83,0 85,2 69,42
G3 53,3 86,7 96,7 78,92
G4 53,3 86,7 100,0 80,07
TB (H) 41,7° 72,3% 88,6%
CV (%) = 16,2 Fu=2343" Fe=239" Fie = 1,8™

Trong cting mot nhom gia tri trung binh, cac tri s6 dugc di kém véi cling it nhat mot chir céi thé
hién khac biét khong co y nghia thong ké; **: khéc biét rat co y nghia théng ké & mirc o = 0,01.
NSG: ngay sau giam. TB: trung binh. G1: 100% dat; G2: 50% dat + 20% xo dira + 30% phan
chudng; G3: 50% dat + 30% xo dira + 20% phan chudng; G4: 50% dét + 40% xo dira + 10%
phan chudng.

Két qua Bang 3.9 cho thay ty I xuat vudn trung binh gitta cac quy cach hom gidng cho su khac
biét rat co nghia trong thong ké. Trong d6, hom bén mat (H3) cho ty 18 xuat vuon cao nhat
88,6% va khac biét rat c6 y nghia so voi hom hai mét (H1) véi 41,7% thap nhat. Vé ty 1é xuat
vuon trung binh giira cac loai gia thé cho sy Khac biét rat c6 y nghia trong thong ké. Trong do,
nghiém thirc G4 cho ty 1& xuat vuon cao nhat 1a 80,0% khac biét khong co ¥ nghia so vai hai
loai gi& thé nghiém thic G2 va gia thé nghiém thizc G3 va khac biét rat co ¥ nghia so voi gia
thé nghiém thirc G1 voi 41,8% (Bang 3.9). Su két hop hai yéu té quy cach hom giéng va gia
thé cho ty 18 xuat vuon c6 sy khac biét khong co ¥ nghia thong ké. Ty 1& xuat vuon & 60 NSG
dao dong trong khoang 20 dén 100% (Bang 3.9).

KET LUAN VA PE NGHI

Két lugn

O 60 NSG, hom ba mat (H2) va hom bn mat (H3) giam trong gia thé nghiém thic(G3) va gia
thé nghiém thacG4) cho ty 16 hom séng cao nhat 100%, chiéu cao chdi dai nhat lan luot 12 5,0
cm va 5,3 cm. Hom bbn mat (H3) giam trong gi& thé nghiém thircG4) cho ty 1é xuat vudn cao
nhat 100% va hom bén mat (H3) giam trong gia thé nghiém thirc(G3) cho ty 1& xuit vuon
96,7%.

O 60 NSG, hom hai mat (H1) giam trong gia thé nghiém thicG1) cho gia thanh cay con cao
nhét 13.641 dong/hom va ty 1& xuat vudn thap nhat 20%. Hom bén mat (H3) giam trong gia thé
nghiém thircG1) cho gia thanh cay con thap nhat 1a 4.136 ddng/hom vai ty 18 xuat vuon 12 72%.
Hom bdn mat (H3) giam trong gia thé nghiém thiccG4) cho gia thanh cay con 13 4.506 ddng/hom
véi ty 1¢ hom séng cao nhat 100%

Pé nghi:

Vé quy cach hom gidng kim tién thao nén chon hom bén mat (H3), con vé loai gi thé chon gia
thé nghiém thizc G1 hoic gia thé nghiém thic G4.
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Hinh PL1: Choi trung binh trén céc Hinh PL2: Sinh truéng hom hai mét (H1)

loai hom giéng kim tién thao rong cdc gi thé

Hinh PL3: Sinh truéng hom ba mét Hinh PL4: Sinh truéng hom bon mat

(H2) trong céc gia thé (H3) trong cac gia thé
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CHAN POAN NHANH VIRUS SCV (STRAWBERRY CRINKLE VIRUS)
TREN CAY DAU TAY (FRAGARIA SPP.) BANG PHUONG PHAP RT-PCR

Ha Thi Tuyét Phurgng ‘
Khoa Nong nghiép va Cong nghé thuc pham, Truong Pai hoc Tién Giang
*Té&c gia lién hé: hathituyetphuong@tgu.edu.vn

TOM TAT

Cay ddu tdy mang lai hiéu qua kinh té cao va on dinh. Qua ddu tdy rdt ¢6 loi cho sirc khée con
nguot. Virus SCV (Strawberry Crinkle Virus) gay bénh xodn ld trén cdy dau tdy, la bénh virus
nghiém trong nhat cho cdy dau tay. Virus SCV duoc lan truyén nhanh qua céc moi giGi truyén
bénh. Khi cdy bi nhzem bénh, rdt kho phat hién o giai doan som, khi cdy biéu hién triéu chirng
bénh thi khéng thé khdc phuc duwoc. Nghién ciru nay dwoc thuc hién nham xdc dinh duoc cac
cdy dau tdy sach virus SCV, lam nguon nguyén liéu phuc vu cho cong tac nhan gzong ddu tay
sach bénh virus cung cap cho cdc ving trong ddu tdy, gop phdn néng cao nang sudt va chat
lwong quad dau tay, dong thoi gidi thiéu quy trinh chan dodn nhanh virus bang phirong phdp
RT-PCR phuc vu cho céng tac chdn dodn bénh virus gdy hai cho cdy ddu tdy va cho cdc logi
cdy trong khdc. Két qua chdn doan virus SCV trén cdy ddu tdy in vitro sau khi dirgc trong ngodi
vieon wom 45 ngay cua 3 glong ddu tay My Bd, My Hwong va ddau Phdp bang phuwong phap
RT-PCR ghi nhdn 100% madu sach virus. Phwong phdp RT-PCR la phwong phép chin dodn
nhanh va dac hiéu cac bénh virus hai thuc vat.

Tir khoa: Cay dau tay, SCV (Strawberry Crinkle Virus), chan dodn, phwong phdp RT-PCR.

RAPID DIAGNOSIS OF SCV (STRAWBERRY CRINKLE VIRUS) ON
STRAWBERRY (FRAGARIA SPP.) BY RT-PCR METHOD

Ha Thi Tuyet Phuong
Faculty of Agriculture and Food Technology, Tien Giang University

* Corresponding Author: hathituyetphuong@tgu.edu.vn

ABSTRACT

The strawberries has bring high economic and stability for farmers. Moreover, with more
nutrients and vitamins, it is also bring a good health for customers. The strawberry Crinkle
Virus (SCV), causing a leaf curl disease on strawberries, is the most serious virus that infects
this crop. The SCV virus has been spreading rapidly by vectors, which are commonly on the
strawberries farm. When infected, it is difficult to detect at early stage, until occurring typical
symptoms, it is impossible to recover. This research has was used to verify the SCV on
seedlings, serving as a source of source material for the authors propagating virus-free
strawberry varieties to supply a good seedling for growing areas to help improving the yield
and quality of strawberries. In addition, has been introducing a rapid virus diagnostic process
by RT-PCR method to early detecting of virus diseases on strawberry and other crops. Resulted
of SCV testing on invitro strawberries after been growing in the garden for 45 days of three
varieties of My Da, My Huong and French strawberries by RT-PCR method, has received 100%
virus clean. The RT-PCR is a fast and accusative method for almost viral disease on crops
detecting.

Keywords: Strawberry, SCV (Strawberry Crinkle Virus), diagnosis, RT-PCR method.

1. MO PAU
Cay dau tay (Fragaria spp.) Ia loai cay an qua giau dinh dudng, rat co lgi cho sic khoe con
nguoi. Qua dau tay cung cap nhiéu loai chat khoang nhu Ca, K, P, Mg, Fe va nhiéu vitamin can

thiét cho co thé con nguoi nhu vitamin A, vitamin B va vitamin C [1]. Bén canh d¢, trong qua
dau tay con cd chat fisetin, co tac dung chong oxy hoa, gitp bao vé te bao khoi bi 1do héa. Qua
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dau tay con la ngudn cung cép ellagic acid, mot chét co kha ning han ché duoc bénh ung thu
[2].

Cay dau tdy mang lai hiéu qua kinh té cao va 6n dinh. San pham sir dung tir qua du tay rat da
dang. Ngoai viéc dugc st dung ¢ dang tuoi, qua dau tdy con dugc dung lam ruou vang, mut,
cac loai kem, siru tuoi tiét tring, tao hwong thom cho cac loai banh mat. Do d6, nhu cau tiéu
thu cta qua dau tay ngay cang duogc gia tang.

Cay dau tay thuong dugc nhan glong truyén thong bang cach tach than bo va tach cay con tur
than chinh. Phuong phap nhén giong nay cho hé s6 nhan giéng khong cao, cay con dé bi nhiém
mot sd bénh tir cay me, dac bit la bénh virus. Trong nhitng ndm gén day, cay dau tay da dugc
nhan giéng bang phuong phap nudi cdy md. So véi phuong phép nhan giong truyén thong,
phuong phap nudi cay md co nhitng uu diém vuot troi la hé s6 nhan gidng cao, sir dung rét it
nguoén mau ban dau. Viéc san xuét cay con giéng sach wvirus la khau co ban nhét cua nganh
trong cay dau tay [3]. Do d6, viéc chon loc nhitng cay gidng dau tay sach bénh lam ngudn mau
phuc vu cho ¢ong tac nhan giéng dau tay 1a rat can thiét.

Virus SCV (Strawberry Crinkle Virus) gay bénh xoin 14 cay dau tay, 1a bénh virus nghiém
trong nhat cho cay dau tay [4]. Virus SCV cd genome 12 RNA soi don, duoc lan truyén nhanh
qua cac mdi gigi truyén bénh. Khi cay bi nhiém bénh, rat kho phat hién ¢ giai doan som, khi
cay biéu hién triéu chang bénh thi khéng thé khic phuc duoc.

Hién nay, c6 nhiéu phuong phap phat hién virus trén cay trong. Phuong phap ELISA (enzyme-
linkled-immunosorbent assays), phuong phap nay thuc hién kha don gian, cho két qua nhanh.
Tuy nhién trong trudng hop ndng do virus trong té bao thap (vai chuc pg) thi phwong phap nay
cho két qua kém chinh xéc [5]. Phuong phap PCR (Polymerase Chain Reaction) cho phép chan
doan cac bénh virus hai thuc vat nhanh, nhay va dac hiéu. Phuong phap PCR duoc ap dung truc
tiép dé chan doan cac bénh virus hai thyuc vat c6 genome ¢ dang DNA. Déi vai cac bénh virus
gay hai thyc vat c6 genome & dang RNA duoc chan doan bang phuong phap RT-PCR [6].
Phuong phap RT-PCR (Reverse Transcription-Polymerase Chain Reaction), con dugc goi la
PCR phuc vy phién ma ngugc. Phuong phap RT-PCR diung dé khuéch dai DNA b sung
(cDNA) nhd enzyme Reverse trancriptase. Phan tir RNA s& dugc chuyén ma nguoc (reverse
transcription) thanh cDNA trudc khi thuc hién phuong phap PCR thong thuong [7].

Trong canh tac cAy du tay, viéc chan doan nhanh virus SCV trén ciy dau tay bang phuong
phép RT-PCR la rat can thiét gip loai bo sém cay giéng dau tay nhiém bénh virus SCV trén
d6ng ruong vi khi cay bi nhidm bénh, rat kho phét hién & giai doan sém nhung khi cay ¢6 biéu
hién triéu chang bénh thi khdng thé khic phuc dugc. Chinh Vi vay, nghién ctu nay dugc thyc
hién nham chon dugc cac cay dau tay sach virus SCV, lam nguon nguyén liéu phuc vu cho cong
tac nhan glong dau tay sach bénh virus cung cap cho cac ving tréng dau tay, gop phan nang
cao ning suat va chit luong trai dau tay. Bong thoi gidi thiéu quy trinh chan doan nhanh virus
bang phuong phap RT-PCR phuc vu cho cdng tac chan doan bénh virus gay hai cho cay dau
tAy va cho cac loai cay trong khéc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Vat ligu

Cay dau tay in vitro sau khi dugc trong ngoai vuon uom dugc 45 ngay tudi thudc 3 gidng dau
gom dau My P4, dau My Huong va dau Phap can chan doan virus SCV. Cay dau tay My ba
nhiém virus SCV duoc st dung 1am dbi chimg dwong. Vit liéu nghién ctru dugc cung cap boi
phong Sinh hoc Phan tir va Chon tao Gibng cay trong caa Vién Sinh hoc Tay Nguyeén.

2.2 Phwong phap

2.2.1. Bé tri thi nghiém

Chén doan virus SCV trén ciy dau tdy in vitro sau khi duoc trong ngoai vueon wom 45 ngy trén
3 glong cay dau tay My B4, My Huong va Dau Phap bang phuong phap RT-PCR. Thi nghi¢m
duoc b tri hoan toan ngau nhién 1 yeu t5, 3 nghiém thuc (3 giéng dau tay), 3 1an lap lai. Mdi
1an 13p lai kiém tra 10 cay, mdi giéng dau kiém tra 30 cay.

2.2.2 Cdc buéc thuec hién chan dodn virus SCV trén cdy ddu tdy

2.2.2.1. Ly trich RNA
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Ly trich RNA dwoc thyc hién theo quy trinh theo bg kit AccPrep® Viral RNA Extraction cua
cong ty Bioneer.

Ly trich RNA theec hién trong dieu kién vo trang, vi trong phong lab c6 nhiéu RNase tu do, nén
truoc khi ly trich dung cu duwoc xu Iy DEPC-water, khu trung o 121°C trong 20 phut, say khd
& 60°C mét ngay dém, mdc &o blouse, mang khdu trang, gdang tay dé bao vé mau RNA tinh
khiét.

Buwéc 1: Cho 100 mg mau la dau tay vao céi c6 san nito léng, nghién mau 14 thanh bgt m;n.
Buréc 2: Cho mdu la da nghién vao eppendorf 1,5 ml.

Buwéc 3: Bo sung 400 ul VB buffer (cd chita poly 4 da duoc hoa tan bang DEPC-DW) vao
eppendporf, trén nhe bang vortex 30 giay.

Buwoc 4: Ueppendorf o nhiét do 30°C trong 10 phut.

Buwéc 5: Bé sung 100 pl isopropanol, tron nhe bang vortex 5 gidy, ldc dao khodng 10 giay.
Buéc 6: Cho cét kéo vao tube 2 ml. Chuyén chat Iéng vao cét kéo.

Buwéc 7: Pong ndp tube can thdn, ly thm 8.000 vong/phit ¢ 4°C trong 1 phat. C6 thé ly tam
nhiéu lan cho téi khi nao chdt léng tach khoi cét kéo hoan toan.

Buwéc 8: Sau khi ly tam, chuyén cét kéo vao tube 2 ml méi.

Buéc 9: B6 sung 500 ul W1 buffer (W1 buffer da dwoc bé sung 30 ml ethanol) vao cét kéo. Py
nap tube can thdn, ly tdm 8.000 vong/phut ¢ 4°C, 1 phit.

Buwéc 10: Sau khi ly tam, chuyén cét kéo vao tube 2 ml méi.

Buwéc 11: Bo sung 500 ul W2 buffer (W2 buffer dd dwoc bé sung 80 ml ethanol) vao cét kéo.
Pady nap tube can than, ly tam 8.000 vong/phut ¢ 4°C, 1 phit.

Bwéc 12: Ly tam 13.000 vong/phit ¢ 4°C trong 1 phiit dé logi bé ethanol khéi cét kéo hoan
toan. Bam bao khéng con mét giot ethanol dinh ¢ day cgt kéo.

Buwéc 13: Sau khi ly tdm, chuyén cét kéo vao tube 1,5 ml méi. Bé sung 50 pl EL buffer (EL
buffer da dwoc 1am néng ¢ 60°C) vao cét kéo, dé yén 5 phut.

Buwoc 14: Tach RNA khoi cot kéo qua ly tdm 8.000 vong/phut ¢ 4°C, 1 phat.

Buwéc 15: Luru trit RNA ¢ 4°C dén (- 20)°C.

2.2.2.2 Tong hop cDNA

Tong hop ¢cDNA duoc thuc hién theo bo kit RevertAid™ First Strand cDNA Synthesis cua
cong ty Fermentas gom cac budc nhu sau:

Bwéc 1: Chuan bi tube 0,5 ml dugc @ lanh trong da bot va bd sung theo thir ty:

5 ul RNA mau.

1 pl oligo (dT)s primer (0,5 pg/pl).

DEPC-treated water dé dat thé tich tube 12 pl.

Tron nhe bang cach ly tam 8.000 vong/phut ¢ 4°C trong 5 gidy.

Budéc 2: U hdn hop & 70°C trong 5 phut. Sau d6 u tube trong d4 bot, tiép theo thuc hién ly tam
8.000 vong/phut ¢ 4°C trong 5 gidy.

Budc 3: U tube trong d4 bot va bd sung cac thanh phan sau theo thir ty:

4 ul 5x reaction buffer.

1 pl ribolock™ ribonuclease inhibitor (20 u/ul).

2 pl 10 mM dNTP mix.

Tron nhe, ly tdm 8.000 vong/phut & 4°C trong 5 gidy.

Bwéc 4: U hdn hop ¢ 37°C trong 5 phit.

Budéc 5: B sung 1l revertAid™ M-MuLV reverse transcriptase (200 u/ul), dé dat thé tich
cudi cua tube 1a 20 pl.

Buéc 6: U hdn hop ¢ 42°C trong 60 phut.

Budgc 7: Ngung phan ung bang céch @ hdn hop & 70°C trong 10 pht.

Budc 8: Ton trir cDNA ¢ 4°C dén (- 20)°C.

2.2.2.3. Khuyéch dai cDNA bang phan i:ng PCR

Thanh phan hoa chit dé thyc hién phan tmg PCR duoc trinh bay & Bang 1.
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Bang 1. Thanh phan hoa chat dé thyc hién phan ung PCR

Thanh nhin Nono dd
PCR bhuffer 1X
MaCl» 1.5 mM
dNTP 200 uM
Taa DNA nolvmerase 1U
Mai xubi 200 nM
Mdi newrac 200 nM
cDNA 5ul
DEPC — water
Téna thé tich 50.0 ul

Trinh ty caa m‘éi xuoi: 5’ - TTCAGGACCTATTTGATGACA -3’
Trinh ty ctia méi nguge: 5° - CATTGGTGGCAGACCCATCA - 3°
Chu trinh nhiét cho phan ‘g PCR nhu sau:

Buéc 1 95°C — 1 phat 1 chu ky
Buéc 2 95°C — 30 giay

Buéc 3 58°C — 30 giay 0 chu ky
Buoc 4 68°C — 2 phut

Buéc 5 68°C — 5 phut 1 chu ky

San pham PCR duoc ton trir trong ta lanh & 4°C dén (- 20)°C.

2.2.2.4. bi¢n di san pham PCR

Cho 0,3 g agarose va 15 ml 0,5x TBE buffer vao binh tam giéc.

DPun s6i dung dich trong 3 phat cho agarose tan hoan toan.

Dé gel nguoi ¢ 65°C, dit luoc vao khay, d6 gel vao khay can than tranh bot khi. Bé gel nguoi
khoang 1gio. Lay luoc ra can than tranh bé gel, hu giéng, ngdm ngap khoang 1cm trong 0,5x
TBE buffer.

Hut 5pl san pham PCR tron déu véi 2 pl loading dye trén gidy parafin.

Bom cén than hén hop vao giéng.

bién di cung vai giéng thang chuan (DNA c6 kich thuéc 1500 bp), giéng ddi ching duong,
giéng ddi chimg am (nudc cat vo trung).

Chay dién di ¢ hiéu dién thé 100 V trong 60 phdt.

L4y gel ra va ngam trong dung dich ethidium bromide (0,1%) va 0,5x TBE buffer trong 20
phit. Rira gel bang nudc sach sau d6 dit vao may chup gel, xem két qua bang phan mém
Quantity one 200.

2.2.2.5. Xdc dinh két qua dur kién

Mau nhiém virus SCV s& xuét hién bang c6 kich thuéc 345 bp & giéng tuong tng.

2.2.3. Chi tiéu theo doi

Ty 1& (%) mau nhiém va sach virus SCV trén cac giéng cay dau tay thi nghiém.

2.2.4. Xar ly sé liéu

S6 liéu thu dugc tir cac thi nghiém dugc phan tich bang phan mém MSTATC. Dya vao gia tri
Prob trong bang ANOVA dé quyét dinh tric nghiém hay khong, néu c6, dung tric nghiém
Duncan & mirc 0,05 dé danh gia két qua thi nghiém.

3. KET QUA VA THAO LUAN

Két qua thi nghiém cho thay cac mau cay dau tay cua ca ba gidng déu thé hién két qua am tinh,
chang to khdng cé sy hién dién cua virus SCV. Ty 1é cdy dau tay sach virus SCV & ba gidng
M§ P4, My Huong va Dau Phap déu dat 100% (Bang 2, Hinh 1).
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Bang 2. Ty I¢ cay dau tay sach virus SCV

Giong Ty Lé MAiu Sach Virus (%)
Dau My Pa 100,00
Dau My Huong 100,00
Dau Phap 100,00

Hinh 1. Két qua kiém tra virus SCV trén cay dau tdy ngoai vudn vom
Giéng 1: Thang chuan 1500 bp; 2: Déi ching dwong; 6: P6i ching am;
Giéng 3: Mau dau My D4; 4: Mau dau My Huong; 5: Mau dau Phép
Cay dau tay sach virus SCV cua ba gidng dau tay tiép tuc duoc chdm soc trong vuon vom. Cac
cay dau tay nay vua la ngudn nguyeén lidu cho qua trinh nhan gidng, vira gop phan cung cap
nguon cay giéng sach virus, sinh truong tt cho cac ving trong dau tay. Pdng thoi, céc cay dau
tay sach virus nay con la nguon nguyén li¢u cho cac nghién cuu tiép theo trén cay dau tay.
Ngoai duoc nhan giéng bang phuong phap nudi cdy mo, ciy dau tay thuong duogc nhan giéng
bang cach tach than bo, tach cay con tir than chinh. V&i phuong phap nhan giong nay, cay con
dé bi nhidm bénh tir cdy me, dic biét 1 bénh virus. Bénh virus thi dugc lan truyén rat nhanh
qua cac mdi gisi truyén bénh. Khi cay bi nhiém bénh, kho phét hién & giai doan sém, khi cay
biéu hién triéu chimng thi rat kho khic phuc. Chinh vi vay, dé giam rai ro trong san xuat cay dau
tay, can kiém tra mot cach nghiém ngat dé dam bao tinh sach bénh virus caa cay dau tay trong
vuon wom.
RT-PCR 1a phwong phap cho phép chan doan cac bénh virus hai thuc vat c6 genome ¢ dang
RNA. Phan tir RNA s& duoc chuyén mé ngugc thanh ¢cDNA trude khi thuc hién phan tng PCR
thong thuong [7]. Mot sb nghién ctu da stir dung phuong phap RT-PCR dé chan doan bénh
virus gay hai cay trong. Ung dung phuong phap RT-PCR trong chan doén virus gay bénh kham
vang CYMV va bénh dém vong ORSV trén cay hoa lan Dendrobium va Phalaenopsis. Két qua
nghién ciru cho thay c6 su xuit hién ddng thoi caa virus gay bénh kham vang CYMV va bénh
dbm vong ORSV trén cay hoa lan Dendrobium va Phalaenopsis duoc thu thap tir cac vuon va
cay lan invitro tir cac phong thi nghiém [8]. Kiém tra tinh sach bénh virus PMWaV (Pineapple
mealybug wilt-associated virus) cua cady dua Cayenne (Ananas comosus L.) in vitro sinh truéng
trong diéu kién vuon vom bang ky thuat RT-PCR. Két qua ghi nhan 100% mau sach virus [9].
Két qua chan doan virus SCV trén cay dau tay in vitro sau khi duoc trong ngoai vudn wom 45
ngay cua 3 giéng dau tiy My da, My huong va dau Phéap bang phuong phap RT-PCR ghi nhan
100% mau sach virus. Phuong phap RT-PCR 1a phuong phap dang tin cdy, cho phép chan doan
nhanh va dac hiéu cac bénh virus hai thyc vat.
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Hinh 2. Cay dau tay duoc dung test virus SCV Hinh 3. Cay dau tay sach virus SCV
(a: Dau My ba; b: Dau My Huong; c: Dau Phap) duoc tiep tuc cham soc ¢ vuon
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ABSTRACT

Ophiocordyceps sinensis (O. sinensis) — commonly known as Dong Chong Xia Cao, is a
medicinal fungus that contains valuable bioactive compounds such as cordycepin,
polysaccharide...,in which, the exopolysaccharide (EPS) obtained from the cultured medium is
a polysaccharide that has been convinced to have various bioactivities such as antioxidant,
antibacterial, etc. Several types of exopolysaccharides from some microbial species have been
shown to have prebiotic activity to selectively stimulate the growth of intestinal
microorganisms, scavenge free radical or protect the intestinal mucosa from inflammatory
processes. This study conducted exopolysaccharide fractionation based on molecular weight
and investigated antioxidant, anti-inflammatory and prebiotic activities. The fragments of less
than 100kDa exopolysaccharide showed highly antioxidant and anti-inflammatory activities
with 1C50 of 2906.61+61.54 (ug/ml) and 893.90+£19.97 (ug/ml), respectively. Those fragments
also showed the ability to inhibit the growth of E. coli with AODgoo= 0.245+2.82*10 and
stimulate the growth of B. subtilis with AODesgo= 0.457+£0.072 and L. fermentum with AODgoo=
0.824+0.0523. The above results are a premise for in vivo studies.

Keywords: Exopolysacchride, prebiotic activity, Ophiocordyceps sinensis

KHAO SAT HOAT TINH PREBIOTIC CUA CAC PHAN POAN
EXOPOLYSACCHARIDE TU DICH NUOI CAY NAM Ophiocordyceps sinensis
Lé Vian Nam'", Luwu Thuy Thuy?, Lé Thi Thay Hang2, Pinh Minh Hiép3
YTreong Pai hoc Khoa hoc Tie nhién, Pai hoc Quéc gia TP Ho Chi Minh
Truwong Pai hoc Cong nghiép Thiec pham TP Ho Chi Minh
3¢ Nong nghiép va Phat trien Nong thon TP Ho Chi Minh

“Tac gia lién hé: levannam16061998@gmail.com

TOM TAT

Ophiocordyceps sinensis (O. sinensis) — Péng tring ha thao, la mét logi nam dwoc liéu cé chira
nhiéu hop chdt cé hoat tinh sinh hoc nhw cordycepin, polysaccharide... Trong do,
exopolysaccharide thu dwoc tiv dich nudi cdy la mét logi polysaccharide da dwoc chitng minh
la ¢6 nhiéu hoat tinh doi véi sikc khoe ciia con ngwoi nhir khang oxy héa, khang khudn... Mot
6 logi exopolysaccharide tir mot $6 lodi vi sinh vdt khac da doc chitng minh la co hoat tinh
prebiotic giup kich thich tang truong co chon loc cac vi sinh vdt dwong rudt, bao vé thong qua
co ché bat goc tw do hay bdo vé niém mac rudt khéi qud trinh viém. Nghién ciru nay tién hanh
phan doan exopolysaccharide dwa vao trong lwong phan tir va khdo sat hoat tinh khang oxy
hoa, khdng viém va hoat tinh prebiotic. Két qud cho thdy mau phdn doan nhé hon 100kDa logi
protein thé hién hoat tinh khdng oxy héa va khdng viém tot véi ICso lan ot la 2906,61+61,54
(ug/ml) va 893,90+19,97 (ug/ml). Phdn doan nay ciing cho thdy kha ndng trc ché s phat trién
chiing E. coli véi AOD 600nm= 0,245+2,82*107, kich thich ting sinh ching B. subtilis véi
AOD 600nm= 0,457+0,072 va L. fermentum véi AODgoo= 0.824+0.0523. Két qua trén la tién
dé cho nhitng nghién civu hoat tinh prebiotic ciia exopolysaccharide tir O. sinensis trén md hinh
In VIVO.

Tar khoa: Exopolysacchride, hogt tinh prebiotic, Ophiocordyceps sinensis
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INTRODUCTION

Ophiocordyceps sinensis, also known as Caterpillar fungus, is one of the valuable medicinal
mushrooms that have been used so far. A myriad of studies has been performed in both in vitro
and in vivo models to evaluate the biological activities of this fungus. The results elucidated
that both wild-harvested mushrooms, as well as mycelium cultures on liquid medium,
demonstrated a wide spectrum, which have a variety of pharmacological effects related to liver,
kidneys, cardiovascular diseases, nervous system, immune system, and antitumor activities [1].
Additionally, another study of the fungus O. sinensis (CS-1) on the immune rejection response
is conducted in organ transplantation. The results show that CS-1 can prolong the survival time
of the transplanted heart without causing infection and affecting other vital organs.

There are several studies on biologically active components of O. sinensis fungus that comprise
ribonucleoside, mannitol, sterols, organic acids, polysaccharides, proteins, polyamines, amino
acids dipeptides, vitamins, and a variety of trace elements [2]. One of the pivotal bioactive
components of O. sinensis is the polysaccharide which has been convinced to have a protective
effect in acute renal failure caused by gentamicin, upgrade renal function [3], or have an
immunomodulatory effect stimulating macrophage function in mice [4]. Exopolysaccharide
that is obtained from O. sinensis mycelial cultured medium is also a polysaccharide and has
anti-tumor immunomodulatory activity tested in B16 tumor-bearing mice. The results showed
a decrease in cellular metastasis to the lungs and liver and in Bcl-2 levels of the lungs and liver
[5]. In addition, the ability to inhibit the xanthine oxidase enzyme is significant in the gout
treatment [6], or the study of Se supplement to the cultured medium improves the inhibitory
activity of the enzyme a-glucosidase, which is beneficial in diabetes treatment [7].

The gut microbiome is a complex community of microorganisms that inhabit the digestive tracts
of humans and other animals, including insects. Gut microbiota is involved in host physiology,
nutrition, food metabolism, regulation of fat metabolism, homeostasis in immune regulation
[8]. The composition of the intestinal microbiota is abundant, but of which, two types of
beneficial microorganisms (probiotics) and harmful microorganisms are mostly taken into
consideration. Probiotics have the benefits of upgrading nutrient absorption, protecting
intestinal epithelium, impacting the immune system, and helping compete with harmful
microorganisms [9]. The harmful microorganisms in the body are commonly regulated.
Disorders that alter the gut microbiota can trigger severe diseases such as necrotizing
enterocolitis or involve in obesity [10].

Prebiotics are defined as non-digestible food that selectively stimulates the growth of certain
types of microorganisms in the intestinal tract. Studies of prebiotic activity protection illustrated
that a protective effect on the function of the cell membrane is due to the impact of reactive
oxygen species (ROS) [11]. Short-chain fatty acids (SCFASs), especially butyrate, are produced
when prebiotic-using microorganisms increase levels of antioxidant glutathione in the large
intestine or reduce H2O2-induced DNA damage [12]. Another prebiotic activity is that the use
of SCFAs such as acetate, propionate, and butyrate substantially inclines the production of the
anti-inflammatory cytokine IL-10 and significantly declines the production of IL-6, IL-1b and
TNF-a [11], especially the activity that selectively stimulates beneficial microorganisms.
Specifically, B-glucans from fungi (Pleurotus tuberculosis, Polyporoushinocerus and
Wolfiporia cocos) can be utilized by human colon bacteria in vitro, which shows the growth of
Bifidobacteria and lactic acid bacteria. Otherwise, D-glucan component extracted from
mushrooms is able to stimulate the growth of Lactobacillus rahmosus, Bifidobacterium
bifidium and Enterococcus strains. Meanwhile, the letinan component has inhibitory activity on
Salmonella [13].

MATERIALS AND METHODS

Materials

The strain of O. sinensis was provided by Dr. Truong Binh Nguyen - Dalat University, Vietnam.
Cultured medium consists of 200 g/L potato, 50 g/L saccharose, 6 g/L peptone, 4 g/L yeast
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extract, 0.5 g/L KH2PO4, 0.5 g/L KoaHPO4, 0.5 g/L CaCl,, 0.2 g/L MgSQa, cultured at 22 °C for
40 days.

Methods

Obtain raw EPS and EPS fragment

The process of obtaining EPS from the post-culture medium was performed according to the
method of Kim et al. [14]. The medium was filtered with a filter cloth then evaporatively
reduced by a rotary evaporator at 65°C. Then it is precipitated with 4 volumes of ethanol 96%
(v/v), incubated for 24 h at 4°C, then centrifuged at 6000 rpm for 10 minutes to collect the
precipitate, wash 2-3 times with ethanol 96 %, dried at 50°C to constant weight. The raw EPS
was then divided into 2 samples: sample with protein and deproteinized sample using the Segva
method. Then, these two samples were filtered through ultrafilter of 750kDa and 100kDa,
respectively. The EPS fragments were evaporated, precipitated and dried similarly to the raw
EPS sample.

Antioxidant activity assay

The antioxidant activity was evaluated based on the ABTS-+ free radical scavenging activity
of antioxidants and was conducted according to the method of Ozogen et al (2006) with
appropriate modifications [15]. 100 pul of sample (0-4000 pg/ml) was added to 3000 pl of
ABTS:-+ solution, vortexed evenly and incubated for 30 min in the dark at room temperature,
measured at 734 nm. The blank was made by adding 100 ul of PBS buffer (pH 7.4) and 3000
ul of ABTS-+. The color sample control was made by adding 100 ul of sample and 3000 pl of
PBS buffer (pH 7.4). The free radical scavenging capacity is calculated by the formula:

Ag-A
0 " 1¢100%

ABTS + scavenging effect (%) =

0
Where: Ao: optical density of the blank; A1: optical density of the sample (optical density of the
sample- optical density of the color sample control)
Anti-inflammatory activity assay
The anti-inflammatory activity was evaluated through the investigation of albumin denaturation
inhibitory activity in an in vitro model by Tran Quoc Tuan et al (2014) [16] with a positive
control being diclofenac. 2 ml acetate buffer 0.025 M (pH 5.5), add 1 ml bovine serum albumin
0.16% and 1ml extract at concentrations of 4000; 2000; 1000; 500; 250 pg/ml, then incubated
at 37°C for 30 min. Water bath is heated at 67°C for 3 min, cooled, measured at 660 nm. The
color sample control was made by adding 2ml of acetate buffer 0.025M (pH 5.5) and 1ml of
sample. The anti-inflammatory rate was calculated according to the formula:

Ag-A
0 " 1%100%

Anti-inflammantory rate (%) =

0
Where: Ao: optical density of the blank; A1: optical density of the sample
Prebiotic activity assay
0.1ml EPS solution concentration 4000pg/ml (control sample add 1ml sterile distilled water) is
added to each test tube containing 9.8ml of medium (LB with E. coli strain and B. subtilis strain,
MRS medium with strain L. fermentum). Then, 0.1ml of bacterial solution is inoculated into the
above test tubes. The cultured medium is shaken at 37°C for 24 hours (for E. coli and L.
fermentum strains, 18 hours for B. subtilis strains). Optical density is measured at 600 nm,
which is compared between the control samples and the samples with EPS supplement.
RESULT AND DISCUSSION
The harvesting efficiency of raw EPS and EPS fragments
The raw EPS was obtained from the culture fluid. Then 10g of EPS was deproteinized by Segva
method and 10g of deproteinized EPS was tangentially filtered to collect the fragments.
The resulting crude EPS content is 2.3825¢/L. A previous study by Le Quoc Phong et al on the
same O. sinensis strain showed an EPS vyield of 2.55g/L [7]. Therefore, the EPS harvesting
efficiency is compatible with the reported studies.
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The mass of EPS fragments is shown in Figure 1.
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Figure 1. The mass of EPS fragments
The results showed that after protein removal, the amount of EPS obtained in the fragments
with protein was less than non-protein except the less-than-100kDa fragments. The fragments
that constitute the most mass were larger than 750kDa with a mass of 1.71(g). The fragments
that obtained the least mass were less than 100kDa non-protein fragments with a yield of
0.68(g). The results show that the EPS sample has a molecular weight ranging from OkDa to
more than 750kDa. Previous studies on exopolysaccharide of Cs-HK1 strain also showed that
the EPS composition has a molecular weight ranging from 5kDa to more than 200kDa [1]. The
nature of EPS is associated with polysaccharide and protein. Therefore, the EPS sample after
protein removal will have a lower amount of EPS than the EPS sample with protein. The
structure and biological activity of EPS depend on the changes in the components in the cultured
medium.
Result of antioxidant activity
When reacting with highly oxidizing compounds, ABTS-+ is reduced to a colorless form ABTS
— R+. Based on this activity, we can qualitative and quantitative the inhibitory capacity of
ABTS:-+ free radicals of the analyte.
The positive control is vitamin C with 1Csg value = 65.73+5.36 (ug/ml). The results of ABTS-+
free radical scavenging activity evaluated through the ICsp value of the EPS fragmented samples
are shown in Table 1.

Table 1. IC50 value of EPS fragments in antioxidant activity

EPS With protein Non-protein
Raw 3208,49

>750kDa 3288,77 3346,30
100-750kDa 3109,99 3178,68
<100kDa 3285,37 2906,91

EPS samples less than 100kDa with protein shows the best ABTS-+ radical scavenging activity
with 1C50 value = 2906.61+61.54 (ug/ml). Another study is implemented on neutral EPS
isolated from Lactobacillus plantarum C88 and purified by ion exchange chromatography and
gel filtration chromatography. The results showed that the structure consisting of two
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monosaccharides, galactose and glucose, with a molar ratio of 1:2 respectively, showed
antioxidant activity [17]. The study on the structure of EPS obtained from the culture fluid of
O. sinensis strain showed that the EPS sample contains 6 different monosaccharides rhamnose,
arabinose, xylose, mannose, glucose and galactose. Among those, glucose monosaccharide
accounts for the largest proportion. It shows that the EPS sample under the study has antioxidant
activity.

Result of anti-inflammatory activity

The inflammatory process will produce mediators that increase the body's temperature, affect
the binding of proteins in the body, and denature proteins. A compound has anti-inflammatory
activity when it is able to protect proteins from denaturation by heat.

The positive control is diclofenac with ICso value = 29.33 £ 2.25 (png/ml). The results of anti-
inflammatory activity assessed through the ICso value of the EPS fragmented samples are
shown in Table 2.

Table 2. IC50 value of EPS fragments in anti-inflammatory activity

With protein ‘ Non-protein
Raw >4000
>750kDa 3159,28 2772,04
100-750kDa 2258,24 1977,82
<100kDa 2019,16 893,90

The results showed that the raw EPS samples had low anti-inflammatory activity (1C50>4000
pg/ml). The EPS fragments after protein removal exhibited higher anti-inflammatory activity
than the fragments with protein. The non-protein EPS samples less than 100kDa that showed
the highest anti-inflammatory capacity with ICso value = 893.90+£19.97 (ug/ml). A study on
EPS-LM-1 purified from crude exopolysaccharide by fermenting mycelium Cs-HK1. EPS-LM-
1, which is a heteropolysaccharide composed of glucose, mannose, and galactose
monosaccharides shows activity against LPS-induced activation of the NF-ucedB pathway and
related inflammatory responses in THP-1 cells [18]. This shows that the survey results are
rational.

0.300 0.2900.291
0.290
0.280
0.270
0.260
0.250
0.240
0.230
0.220

0.268
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Control Raw =750kDa 100-750kDa <100kDa

m With protein Non-protein

Figure 2. OD value 600 nm of E. coli in survey samples

Result of prebiotic activityResults of inhibiting proliferation of E. colThe results of the activity
of inhibiting the proliferation of harmful bacteria strain E. coli of the EPS fragments are shown
in Figure 2The results of the survey on the ability to inhibit harmful bacteria E. coli of the EPS
fraction samples showed that only fractions from 100-750kDa and fractions less than 100kDa
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were able to inhibit the growth of E. coli. The fractions deproteinized by Segva method showed
higher inhibition against E. coli than fractions with protein. The fractions less than 100kDa non-
protein that showed the highest inhibition of E. coli growth with a AOD value of 600 nm=
0.245+2.82*103. A study on exopolysaccharides (EPS) obtained from Ligilactobacillus
salivarius strain has a monosaccharide structure composed of 4 types of glucose, fructose,
galactose, and mannose. The results of the prebiotic activity survey of EPS showed that it
inhibited the growth of harmful microorganisms such as Enterococcus faecalis ATCC 29212,
Staphylococcus aureus EB-1 and Escherichia coli ATCC 11229 [19]. It shows that the EPS
sample under the study also has similar monosaccharide components, so it also has prebiotic
activity.

1.1.1.Results of proliferative stimulation of Bacillus subtilis and Lactobacillus fermentum

The results of the activity of stimulating the proliferation of beneficial bacteria B. subtilis of the
EPS fragments are shown in Figure 3.
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Figure 3. OD value 600 nm of B. subtilis in survey samples
m With protein Non-protein

Figure 4. OD value 600 nm of L. fermentum in survey samples

The results of the survey on the ability to stimulate the proliferation of B. subtilis bacteria of
the EPS fragmented samples showed that the EPS fragments had a higher proliferative activity
than the raw EPS sample. The fragments deproteinized by Segva method showed a higher
ability to stimulate B. subtilis proliferation than the fragments with protein, except for larger-
than-750kDa fragments. Non-protein sample with fragments less than 100kDa demonstrated
the highest ability to stimulate the growth of B. subtilis with AOD value of 600 nm=
0.457+0.072. The results of the activity of stimulating the proliferation of beneficial bacteria L.
fermentum of the EPS fragments are shown in Figure 4.

The results of the investigation of the ability of the EPS fragmented samples to stimulate the
proliferation of L. fermentum bacteria convinced that the EPS fragment samples had a higher
proliferative activity than the raw EPS sample. The fragments deproteinized by Segva method
showed a higher ability to stimulate L. fermentum proliferation than the fractions with protein.
Non-protein samples with fragments less than 100kDa have highest the ability to stimulate the
growth of L. fermentum bacteria with AODgoo= 0.824+0.0523. Raw EPS sample with protein
has the lowest ability to stimulate growth of L. fermentum bacteria with AODeggo= 0.728+0.1013.
A previous study showed that 3 EPS fragments obtained from the fermentation of Lactobacillus
delbrueckii ssp. bulgaricus SRFM-1 with a molecular weight of 397kDa, 386kDa and 345kDa,
respectively, contains the monosaccharide components such as glucose and galactose, which
significantly impacts on the cell density as well as the maximum growth rate (umax). From
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that, the potential of prebiotics is applied in functional foods to help regulate the balance of the

gut microbiota [20]. The results illustrate that the EPS sample under investigation also has the

same composition, so it also has prebiotic activity.

CONCLUSIONS

Based on the survey results, samples of fragment less than 100kDa show the ability to inhibit

the growth of harmful microorganisms such as E. coli with a AOD value of 600 nm=

0.245+2.82*1073, and also have the ability to stimulate the proliferation of two beneficial
microorganisms B. subtilis with AOD value of 600 nm= 0.457+£0.072 and of L. fermentum with

AOD value of 600nm= 0.824+0.0523. In addition, this fragment also showed the best

antioxidant activity, 1IC50 = 2906.61+61.54 (ug/ml) and anti-inflammatory activity, 1C50 =

1029.46£13.11 (pg/ml). As a result, it is elucidated that the EPS fragments less than 100kDa
with protein have prebiotic potential, which is a prospect for future studies.
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KHAO SAT MOT SO YEU TO ANH HUONG DEN CHAT LUQNG SNACK KHOAI
LANG TIM (Ipomoea batatas L.)
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TOM TAT

Khoai lang tim (Ipomoea batatas L.) chiza nhiéu chdt dinh diedng nhie protein, glucose, tinh
bét, vitamins, khoang chdt va bén canh dé con c¢é nhiéu hop chat hoat tinh sinh hoc (polyphenol
va anthocyanin), chita ham leong I6n cdc chdt phytochemical ¢6 ich cho sirc khde. Trén co s¢
khdo sat mét sé yéu to trong qué trinh ché bién danh hucng d@én chat heong san pham nham tgo
ra san pham snack khoai lang tim dat chat lwong tot nhat. Két qua nghién cizu cho thdy qua
trinh tién xi 1y hdp cho san pham c6 mau sdc tét nhat. O nhiér dé chién 150°C trong thoi gian
80 giay, mau sac san pham pht hop nhd, _phan tich ham lwong anthocyanin thu dwoc trong san
pham 12 0.476 +0.039% va polyphenol tong sé 1a 12.197 + 1.71 mgGAE/g chat kheé. Tylé phoi
trén cac thanh phan gia vi gom 1% dwong, 1% muai va 8% bét phd mai tao san pham c6 gid
tri cam quan cao.

Tir khéa: Khoai lang tim, polyphenol téng s, Anthocyanin

SURVEYING SOME FACTORS AFFECTING THE QUALITY of Purple Sweet Potato
(Ipomoea batatas L.)
Nguyen Thi Hien'*, Nguyen Kim Phung?', Nguyen Huu Thanh?
!post-harvest Technology Center, Faculty of Agriculture and Fisheries,
Tra Vinh University.
2Students of Food Technology, Faculty of Agriculture and Fisheries,
Tra Vinh University.

* Corresponding Author: hiennguyen@tvu.edu.vn

ABSTRACT

Purple sweet potato (Ipomoea batatas L.) contains many nutrients such as protein, glucose,
starch, vitamins, minerals and besides, there are many biologically active compounds
(polyphenols and anthocyanins), containing large amounts of phytochemicals are beneficial for
health. On the basis of surveying a number of factors in the processing process affecting
product quality in order to create the best quality purple sweet potato snack. Research results
show that the steam pretreatment process gives the product the best color. At a frying
temperature of 1500C for 80 seconds, the most suitable product color, analyzed for anthocyanin
content in the product was 0.476 = 0.039% and total polyphenol was 12,197 + 1.71 mgGAE/g
dry matter. The mixing ratio of spices including 1% sugar, 1% salt and 8% cheese powder
creates products with high sensory value.

Keywords: Purple sweet potato, total polyphenols, anthocyanins

MO DAU

O Viét Nam, khoai lang 1a ciy luong thyc truyén thong dimg thir 3 sau laa, ngd va dimg thir 2
vé gid tri kinh té sau khoai tdy. Nam 2019, dién tich va san luong khoai lang ca nudc 14 hon
247 nghin ha, dat hon 1.4 triéu tan, ting 27.2 nghin tin so véi nim 2018 (B4o céo s 209/BC-
TCTK, tong cuc théng ké, 2019) [1]. Nam 2014, dién tich trong khoai lang tim & Tra Vinh 1a
hon 200ha ning suat dat khoang 6 tan/ha, tap trung chi yéu ¢ huyén Duyén Hai, Cau Ngang,...
M® hinh trong khoai lang trén dia ban tinh Tra Vinh d¢3 mang lai loi nhuan kinh té trong chuyén
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dich co ciu cay trong, ddng thoi gop phan dang ké trong viée thic day kinh té - x4 hoi cua xa
phét trién. Tuy nhién theo danh gia so bo Cuc Théng ké Tra Vinh trong nam 2018, tong dién
tich trong khoai lang ¢6 xu hudng giam do gia ca khong 6n dinh (1.206 ha, san luong 18.575
tan). Thi truong tiéu thu va céng nghé ché bién chua thuc sy duoc quan tim dung muc, quy md
con nho 1¢, chat lwong khong dam bao, khdng 6n dinh. San pham tir khoai lang chu yéu 1a tiéu
thu tho, 1a diung dé xuat khau & dang ca twoi sang céc thi truong cac nudc.

Khoai lang tim c6 tén khoa hoc Ipomoea batatas L, 1a ngudn thuc phiam giau nang lugng, chira
nhiéu tinh bot, protein, cac acid amin, vitamin A, B, C, E va hon 10 loai nguyén té vi luvong can
thiét khac nhu (K, Na, Mg, Fe, P...) dem lai nhiéu lgi ich sac khoe cho con ngudi. Bén canh
d6, trong khoai lang c6 hop chat polyphenol - mot hop chat c6 ngudn gdc tu nhién ¢ kha ning
chéng oxy hoa vo cuing hiéu qua, gitp co thé chdng lai nhidu bénh khac nhau do gdc tu do gay
ra nhu: Dau nira dau, dot quy, thoéi hda than kinh, xo héa co tim, cao huyét &p,...[2]. Pic trung
dién hinh caa khoai lang tim 1am cho né c6 gia tri hon so véi cac loai khoai lang khac 1a sy c6
mit cta hop chat co hoat tinh sinh hoc cao. Anthocyanins c6 rat nhiéu loi ich cho stc khoe nhu
chéng viém, chéng oxy héa, giam nguy co mac bénh tim va cac bénh ung thu khac nhau. Nhiéu
nghién ciru gan day da cho thay anthocyanin Ia hop chat ¢d nhiéu hoat tinh sinh hoc tbt cho sirc
khoe nhu kha ning chong di ung, chéng oxy hoa, chdng cac tia phong xa, chéng viém, chbng
vi khuan, chéng dong huyét tao cac bénh mach vanh, cé tac dung bao vé tim mach [3, 4]. Nham
tranh céc tinh trang nhu dugc mia mat gia, dugc gia mat mua, hodc cac tinh trang khan cap nhu
dich bénh, cac ctra khau phai dong ctra thi ngudn nong san khdng thé xuat di dan dén nhiing
thiét hai vé kinh té thi viéc nghién ciu cac dang san pham khac trén thi truong 1a mot van dé
duoc nhidu nguoi quan tim. Trudc tinh hinh d6, viéc trién khai dé tai “Khao sat mot sé yéu tb
anh huong dén chat luong snack khoai lang tim” nham tao ra san pham méi thom ngon, c6 mui
Vi ddc trung riéng, c6 gia tri dinh dudng, t6t cho stc khoé con nguoi, dong thoi cling gop phan
da dang hoa san pham, phét trlen san pham cua dia phuong, cai thi¢n doi s6éng kinh té cua ngudi
dan bang cach tan dung ngudn nguyén liéu c6 san.

VAT LIEU VA PHUONG TIEN NGHIEN CUU

Nguyén vt liéu va thiét bj

Khoai lang tim dugc thu mua tir cac hd ndng déan trong tinh Tra Vinh.

Hoéa chat str dung cho nghién cau: NaCOs, thudc thi Folin, gallic acid cia hdng Sigma-Aldrich
(St Louis, MO, USA), methanol, KCI (kali clorua), CH3COONa (Natri acetat)

Thiét bi: bé diéu nhiét Memmert, can say am Kern MLB 50-3, can phan tich 4 s 1¢, may do
mau quang phd Thermor Fisher Scientific, may voxtex.
Phwong phap nghién cuu

Thi nghiém 1: Khao sat su anh hirong ciia qué trinh tién xi 1y @én mau sdc va cau tric cuia san
pham

Khoai lang tim dugc got vé va rira sach. Sau do cit lat mong khoang 0.2 cm. Khoai lang tim
cét 1at dugc ngdm trong nudce ¢6 bod sung NaHSO3 0.05% trong 50 phut, xtr 1y cac phuong phap
tién xu 1y khac nhau (A1:Lat khoai tim da duoc ngdm NaHSOs sau d6 duoc hap ¢ 2 phat, A2:
Lat khoai tim da ngdm NaHSOz sau d6 lanh dong ¢ -25°C trong 8 gio, A3: Lat khoai tim da
dugc ngdm NaHSO; sau d6 say ¢ 50°C trong 30 phut sau d6 thuc hién lanh dong véi thoi gian
va nhiét d lanh dong nhu phuong phap A2, A4: Tién hanh tuong tu nhu phuong phap A3, tién
hanh ra dong trong khong khi ¢ nhiét do phong). Sau d6 chién ¢ 150°C trong 80 giay, lam
nguoi, tién hanh danh gia mau sic cua san pham, mdi nghiém thirc lap lai 3 lan.

Thi nghiém 2: Khao sét sw anh huong thoi gian va nhiér dé chién dén chat lirong cua san pham
Khoai lang tim sau so ché, cat |at mong, ngdam trong nweéc ¢ bo sung NaHSO3 0.05% trong 50
phlt, xiz 1y theo phwong phdp tot nhat ¢ thi nghiém 1. Sau dé tién hanh chién ¢ thoi gian va
nhiér d@é khac nhau, 1am ngugi 5 phat ¢ nhiéz @ phong va tién hanh kiém tra cac chi tieu. Mdi
nghiém thizc 1gp lai 3 lan.

Thi nghiém 3: Khdo séat ty 1¢ phéi trén gia vi dnh hieong dén chat lirong san pham

Khoai lang tim sau khi duoc xt ly cit 1at mong tién hanh ngam trong nuéc ¢ chira NaHSO3
0.05% trong 50 pht, xir Iy bang phuong phap tién xt ly tot nhat ¢ thi nghiém 1. Sau d6 chién

64



Chuyén san Phat trién Khoa hoc va Cong nghé s6 8 (1), 2022

& thoi gian va nhiét do chién dugc chon thi nghiém 2, Iam ngudi 5 phut & nhiét 6 phong, phéi
tron gia vi theo cac cong thie khac nhau (duong: mudi:phd mai (%)) = 1:1:8; 1,5:0,5:8;
0,5:1,5:8). Thuc hién danh gia cam quan, mdi nghiém thic 13p lai 3 lan.

2.1.Phwong phap phan tich

Xac dinh ham luong polyphenol tong sé (TPC) theo phuong phap ciia Folin-Ciocalteu. Lay
mau dem di trich ly bang methanol 70% (1:10) & trong 2 gid dé trong bong t6i, sau d6 pha lodng
(1:10) cho vao 6ng nghiém, thém vao 0,5ml thudc thir Folin- Ciocalteu, lic déu. Sau 3 phat
thém vao 2ml dung dich NaxCOs3 20%, lic déu, 1 trong nudc s6i 100°C trong 1 phit va lam
lanh nhanh, sau d6 lic déu va do do hap thu & bude séng 750nm [5].
Ham luong anthocyanin duoc xac dinh bang phuong phap pH vi sai va dua theo mo ta cua Lee
et al.(2005)[6]. Cac mau dich chiét tir khoai lang tim dwoc pha lodng trong cac dung dich dém
(pH 1,0 va pH 4,5) véi ty I 1:3 va xac dinh budc song c6 do hap thu cuc dai tai pH 1,0 (mdi
nguyén liéu chira anthocyanin s& cho 1 budce song c6 dd hap thu cuc dai khac nhau). Mau dich
chiét c6 do hap thu cuc dai tai bude song A = 520 nm. Sau d6, do d6 hap thu OD tai budc s6ng
520 nm va 700 nm. Ham lwgng anthocyanin duoc tinh theo cong thuc:
A*M*K*V

pen 1)
Trong d6 A = (Aszonm.pH=1-A700nm.pH=1) — (As20nm.pH=4,5 — A700nm.pH=4,5), a: Luong anthocyanin (g)
M: Khéi luong phan tir Anthocyanin (449.2g/mol), I: Chiéu day cuvet (cm), K: D¢ pha loang,
V: Thé tich dich chiét (L), e: Hé s hap phu phan tir (26900 mol?)
Tir d6 tinh dwoc ham luong anthocyanin theo phan tram:

a 100%
m(100 - w).10
Trong dé: a: Lugng anthocyanin tinh duoc theo cong thie (1), g; m: Khéi lugng nguyén ligu
ban dau, g, w: Do am nguyén liéu, %.
Panh gia cam quan theo thi hiéu st dung thang Hedonic (1-7)
KET QUA THAO LUAN
3.1.  Anh hwéng cia bién phap tién xir Iy dén mau siac san pham

a=

% Anthocyanin toan phan =

6.914a

5.880ab
5.055bc I 4778¢
Hap

Lanh dong Sy +lanh déng Sy +lanh dong+ra
dong

Gia tri L*
O P N W b 01 OO N

Bién phap tién xir ly

Hinh 1. Anh huéng cua bién phép tién xir Iy dén mau sic san pham

(Céc chir cai khac nhau thé hién si khac biét & mize y nghia p<0.05)
Tién xir 1y 1a cong doan thiét yéu trudce khi ché bién nguyén liéu thuc pham (Senadeera et al.
2000)[7]. Viéc xir 1y trudc khi chién tét thi san pham sau khi chién giir dwoc mau sic tot va
sang hon. Qua két qua hinh 1 cho thay khi xt ly nguyén liéu bang phuong phap hap cho gia tri
L*=6.914%+0.155 c6 mau sic sang hon 3 bién phéap con lai 12 do hip & nhiét d6 cao vo hoat
enzyme hoa nau hiéu qua din dén sau khi chién c6 mau sang hon. Phuong phép xir Iy nguyén
liu sdy két hop véi lanh dong sau d6 rd dong (sdy + lanh dong + rd dong), gia tri L*=
4.778°+0.290 séng thap nhét vi & bién phap tién xtr 1y chua tét, hién tuong hda nau van tiép dan
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dén sau khi chién mau sic bi sam mau (Tanushree Maity et al. 2012)[8]. Phuong phap xur ly
khoai lang tim bang cach siy + lanh dong va xu ly bang lanh mau sic c6 gia tri L*=
5.880+0.177% cho thay gié tri thiap hon hap vi say két hop véi lanh dong, phan tng héa nau
trong qué trinh sy van hoat dong (Krokida et al. 2001)[9]. AK Pandey et al. 2020 [10] ciing
d3 nghién ctru so sanh cac phuong phap trudc xir Iy sy két hop véi dong lanh va lanh dong du
du chién chan khong thi két qua cho thay du du khi siy mét phan két hop déng lanh dan dén
gia tri L* thap vi hinh thanh cac san pham phan tng maillard trong qué trinh xir Iy 1am khé mot
phan. Mac du, gia trj L* gitta hai phuong phép tién xu Iy hap va siy két hop vai lanh dong 1a
khong c6 su khac bi¢t y nghia vé mat thong ké, dé lya chon duogc phuong phap tién xt Iy nhanh
va c6 mau sic sang dep hon nén s& chon hap dé thuc hién cac thi nghiém tlep theo.

3.2.Anh hwéng cia nhigt d§ va thoi gian chién dén chit luwgng san pham

3.2.1.  Anh huong cua nhlet dé va thoi gian chién dén mau sdc san pham

Bang 1. Anh huong caa nhiét do va thoi gian chién dén mau sac san pham.

Nhiét o (°C) Thoi gian (gidy) Giatri L*

40 11.509° +0.708

140 60 9.022° +0.393
80 8.07°+0.214
40 9.235P +0.338

150 60 7.989° +0.634
80 6.838% +0.113
40 7.607% +0.538

160 60 6.57°" +0.534
80 5.8717+0.521

(Céc chir cai khac nhau trong ciing mét cét biéu th si khac biét & mite y nghia p<0.05)

Khi nhiét d cang tang va thoi gian chién cang lau thi mau sic caa san pham s& sam lai (bang
1). Khi tang nhiét do chién tr 140°C 1én 160°C gié tri L* cang giam do khi chién anthocyanin
bi ph& hay mot phén nguyén nhan la do nhiét do lam cho sy phan huy cac cau tric glucoside c6
tac dong bao vé ddi voi cac anthocyanin va oxy thong qua co ché oxy hoa truc tiép hoic gian
tlep, c4c thanh phan bi oxy hoa cua moi truong phan tng véi anthocyanin tao ra cac san pham
c6 sac té mau nau lam cho mau sac tro nén sam hon [11]. Mau sic khoai lang tim sang nhat khi
chién & nhiét do 140°C, 40 giay (gia tri L* = 11.509% +£0.708) tang thoi gian Ién 60 va 80 giay
thi gia tri L* giam lan luot la 9.022° +0.393 va 8.07¢ +£0.214. Khi tang nhiét d6 I&n 150°C véi
cling 3 muc thoi gian 40, 60 va 80 gidy thi mau sic L* giam tir 9.235° +0.338 xudng 6.838%
+0.113. Gia tri L* & san pham c6 nhiét do chién 160°C, 40 gidy 1a 7.607% +0.538 thap néu ting
thoi gian 1én 60 va 80 giay thi mau sac L* s& giam xubng 6.57°" £0.534 va 5.8717 +0.521. Nhiét
do cang cao va thoi gian chién cang kéo dai thi d6 sang cua san pham s€ cang giam Vi vay
150°C, 80 glay la thich hop hon dé tao ra san pham c6 mau sic va cau tric tot hon so véi 160°C,
80 giay ge tranh sy bién mau caa san pham khi ting nhiét do va 140°C c6 ciu tric hoan toan
khong tot.

3.2.2. Anh huong cua nhiér dg va thoi gian chién dén lyc pha vé cau tric san pham

Luc phé v cau tric thé hién do gion ciia san pham, khi luc pha v cang nho thi san pham cang
gion. Cung nhi¢t do chién, thoi gian cang dai hodc cung thoi gian chién va nhiét do tang dan thi
lyc phé& v cang nho, san pham cang xdp.
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m40 giay m60gidy D@80 gidy

z 37 300 2923
g 30
= ] 2.250
g % Lo1a 2057
2 20 - 17931 677
=
2 15
;:1- 1.0

05 -

0.0 -

140 150 160

Nhiét @b chién (°C)

Hinh 2. Anh huong cua nhiét do va thoi gian chién dén luc pha v cau tric san pham
Trong qué trinh chién thuc pham, mat do am bé mat 1am cho I6p vo bi mat nudc, luc pha vo
c4u trlic cua thuc pham thay ddi (Sobukola et at. 2012) [12]. Khoai lang tim dugc chién trong
1400C can lyc pha v& ciu triic cao hon & cac nhiét do chién khéc, khi ting nhiét do 1én 1500C
va 1600C thi luc phé v& cau tric cua san pham lan luot 13 1.913+0.031 N va 1.676+0.040 N
trong thoi gian chién 80 gidy, luc pha v& cau triic nho cho thay rang su ting nhanh cia mot 16p
V6 mét nude 1am ting do gion. Lyc phé v ciu tric cua san pham tang khi thoi gian va nhiét do
chién giam, nhin chung khong c6 su khac biét ¥ nghia vé mit thong ké gitra luc pha v cau trdc
ctia san pham dugc chién ¢ nhiét d6 1500C va 1600C, tuy nhién nhiét d6 chién 1500C trong 80
gidy tao ra san pham c6 mau sic va cau tric tot hon so véi 1600C va 1400C.

Anh hwong cua thoi gian va nhiér do chién dén ham lirgng athocyanin
Anthocyanin 1a hop chat thudc ho flavonoid 1a sic té biéu hién cac mau tim, do6 tia hoic xanh
trong cac loai rau cu, trai cay, hoa 14 va ré cua cac loai thuc vat. Cuong do mau va sy 6n dinh
ctia anthocyanin phu thudc vao cau tric hda hoc va méi trudng bén ngoai nhu pH, nhiét do, anh
sang, ion kim loai, enzyme, oxy, acid ascorbic, duong va cac chat chuyén hoa duong [13].
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Hinh 3. Anh huéng cua thoi gian va nhiét @ chién d¢én ham luong athocyanin
Hinh 3. cho thay ham lugng anthocyanin ¢ xu huéng giam khi tang nhiét d6 va thoi gian chién.
Minghuan et al. 2019 [14] cling cho thay rang viéc chién trong khong khi sé lam giam di ham
luong anthocyanin 1a do lam giam tong s6 anthocyanin di-acyl hda. O nhiét do chién 140°C
trong thoi gian 40 gidy cho ham luong anthocyain cao nhat 0.960? £0.041%, néu tang thoi gian
1én 60 va 80 gidy thi ham lwgng anthocyanin giam di 1an luot 12 0.621°+ 0.027% va 0.594% +
0.112%. O 140°C giit lai dwoc nhiéu anthocyanin nhat nhung cau tric chwa gion, néu ting nhiét
dd 1én thi anthocyanin bi giam nhung cau tric phu hop. Tiép tuc ting nhiét d6 chién 1én 150 °C
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v6i 3 muc thoi gian chién 40, 60 va 80 gidy thi ham luong anthocyanin lai giam xuéng lan luot
1a 0.613" + 0.128%, 0.589° + 0.084% va 0.476°°+ 0.039%. Cac nghién ciu cua Hye Jin Kim
et al. 2015, Sastry et al. 2018 [15, 16] cho thiy riang do nhiét do chién va oxy nén ham lugng
anthocyanin bi mat dan, nguyén nhan 1a do qua trinh chién cac anthocyanin acyl hoa di lam
mat nhom thé acyl héa, sy phan hity ciu trac glycoside co tac dong bao vé ddi vai anthocyanin
va su ¢6 mit cua oxy lam cho anthocyanin bi oxy hoéa. Trong két qua nghién ciru caa Tian et
al. 2016 [17] vé cac phuong phap ché bién, anthocyanin trong khoai lang tim ciing giam dang
ké, giam nhiéu nhat khi chién san pham (57.06%) va it nhat 1a hip (14.66%). Ham lugng
anthocyanin thap nhit & mau dugc chién & nhiét do 160°C véi thoi gian 40, 60 va 80 gidy lan
luot 12 0.538 +0.118%, 0.471¢ + 0.105% va 0.313% 0.101%.

Anh hwong cua thoi gian va nhiét do chién dén ham lwong polyphenol tong s

Polyphenol la cac hop chét ¢4 ngudn gbc tir tu nhién, c6 khad néng chbng oxy héa, bao vé co
thé, giup co thé chong lai nhiéu loai bénh khac nhau do gdc tu do gy ra. Pac diém chung cua
chding 1a trong phan tir ¢ vong thom (vong benzen) chira 1, 2 hay 3 hozc nhiéu nhém hydroxyl
(OH) gin truc tiép véi vong benzen. Ty thudc vao sb lugng va vi tri tuong hd cua cac nhém
OH véi bo khung hda hoc ma céac tinh chat ly hda hoc hoac hoat tinh sinh hoc thay déi. Tuy
nhién, nhiéu nghién ctu trude day da chimg minh ham luong polyphenol tong sb bi tac dong
bai qua trinh xir ly nhiét [18].

Tir két qua hinh 4. cho thay ham lugng polyphenol tong so tang khi nhiét d¢ va thoi gian chién
tang. Sy tang ham lugng pholyphenol téng sb 1a do nhiét qua trinh tién xt ly dan dén tang ndng
d6 cua tong 50 acid phenolic cua khoai lang tim, mot phan boi sy ting kha nang chiét xuat cua
phenol mé mém niu chin w6t va su giai phéng phenol hop chét lién két véi thanh té bao [19].
Ngoai ra trong nghién ctru cia Khanh Thi Phan Lan et at. 2018 [20] con chi ra rang do cic mau
khoai lang bi got vo, cac ciu trdc té bao da bi ton thuong din dén viéc ting hiéu qua chiét xuét.
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Hinh 4. Anh huong cua nhiét do va thoi gian chién dén ham lugng polyphenol tong sé.
(Céc chit cai khac nhau thé hién sy khac biét & mirc ¥ nghia p<0.05)
Ham luong polyphenol tong s trong qua trinh chién duoc trinh bay trong hinh 4 ¢ su khac
biét ¥ nghia (P<0.05) gitta cac nhiét d6 va thoi gian chién vaéi sy tang ham lugng polyphenol
tong sb xay ra trong thir tu sau: 1400C, 1500C, 1600C va 40 gidy, 60 gidy, 80 gidy. Ham luong
polyphenol tong sé thap nhat trong mau chién & 1400C trong 40, 60, 80 gidy lan luot 14 1.140d
+ 0.126 mgGAE/g chét khd, 2.817d + 0.262 mgGAE/g chat kho, 4.523cd + 1.221 mgGAE/g
chat kho. Khi ting nhiét o chién 1én 1500C véi thoi gian tuong tu 40, 60, 80 gidy thi ham
lugng polyphenol tong s6 lai tiép tuc tang 1én 1an luot 12 1.677 +0.347 mgGAE/g chat khd, 4.67
+ 0.665 mgGAE/g chat khd, 12.197 + 1.71 mgGAE/g chat kho. Ham lwong polyphenol téng s6
dat cao nhat & nhiét d6 1600C véi thoi gian chién 1a 40, 60, 80 gidy so vai 2 nhiét d6 con lai va
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trong cung thoi gian dwoc khao sat l1a 2.107 + 0.155 mgGAE/g chat khd, 6.373 + 2.437
mgGAE/g chat kho va 16.610 + 3.355 mgGAE/g chat khd. Két qua nghién ctru trong tu nhu
Ateea A. Bellail et al. 2012 [19] da nghién ciru vé bbn phuong phép xir Iy khoai lang ¢ 1000C
trong 14-17 phut, nuéng ¢ 1800C trong 23-37 phdat, 10 vi song ¢ 700W trong 6-10 phat va chién
& 1800C trong 10-15 phat, két qua cho thiy chién c6 téng s polyphenol va acid phenolic cao
hon so véi 3 phwong phap con lai 1a do su giai phong phenol hop chét lién két véi thanh té bao
hoic su bét hoat polyphenol oxidase va sy phan hay caa lignin din dén phéng thich dan xuit
acid phenolic hoac lam phat sinh thém phenol méi.

Anh hwéng ciaa ty 1é phoi tron dén vi cia san pham
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Hinh 5. Anh huéng cua ty I¢ phoi tron dén chét luong san pham
(Céc chir cai khac nhau thé hién su khéc biét & mirc ¥ nghia p<0. 05)
Yéu té quan trong quyet dinh dén vi cua san pham la ty 1& phdi tron duong, mudi va bot phd
mai b6 sung vao san pham. Qua hinh 5. cho thay vi cua 3 ty I& phéi tron c6 su thay doi rd rét
vé diém danh gia cam quan. Ty 1¢ mUOI/der'ng/bOt pho mai (1/1/8) dat dlem gia tri cam quan
cao nhat 12 6.08% + 0.849 so vai 2 ty I¢ phdi tron con lai. Duong va mubi duoc bo sung vei ty
18 bang nhau véi bot pho mai ¢6 vi man, ngot, béo vén c6 1am cho can bang vé vi dong déu
duoc da s6 cam quan vién danh gia 1a vira miéng, dé an. Trong khi d6 2 ty I con lai thi cho
diém cam quan khéng cao vi thay ddi ty 1& mudi/duong/bot phd mai, ty 16 mubi/dudng/bot phd
mai (0.5/1.5/8) cho diém cam quan 4.10° + 1.612 do ty I¢ duong duoc bd sung nhiéu hon ty 18
mudi 1am cho san pham nghién vé do ngot, dong thoi trong ban than khoai lang tim ciing c6 vi
hoi ngot nén viéc ting duong sé tang vi ngot, ty 1é mudi it dan dén vi man khdng nhiéu va két
hop vai bot phd mai ¢6 vi man, ngot va béo tao vi chua duoc hai hoa. Ty 16 mudi/duong/bot
phé mai (1.5/0.5/8) dugc cam quan vién dénh gia diém thap nhat 3.78° + 1.552 do ty & phdi
tron mudi nhiéu hon duong 1am cho san pham c6 vi man nhiéu, vi ngot it kém theo vi caa bot
phd mai ngot, man va béo lam cho san pham khéng duoc danh gia cao.
Xét vé su tuong tac gitra 3 ty 16 mudi, duong, bot phd mai thi thi ty 1é duoc danh gia cam quan
cao nhat vé vj 1a ty 18 mudi 1%, dudng 1% va bot phd mai 8%, diém cam quan vé vi dat duoc
6.08% + 0.849 cao hon va c6 sy khéc biét vé mit ¥ nghia théng ké so véi cac ty & phdi tron bd
sung khéc.
KET LUAN
Khao sat mot sb yéu té anh huong dén chat lugng snack khoai lang tim nham tao ra san pham
méi, t6t cho sirc khoe, gop phan tan dung ngudn nguyén liéu sin ¢6, nang cao gié tri kinh té va
da dang cac san pham cho khoai lang tim, dap tng nhu cau thi hiéu cua nguoi tieu dung. Két
qua chtng t6 bién phap tién xir ly bang phuong phap hap cho ra mau sic tét nhat, khoai lang
tim dugc chién ¢ 150°C véi thoi gian 80 gidy co mau sac, ham lugng anthocyanin thu dugc
0.476 +0.039% va polyphenol tong s6 12 12.197 + 1.71 mg GAE/g chat khd. Ty 18 gia vi phdi
tron 1% duong, 1% mudi, 8% bot pho mai duge danh gia cam quan cao nhat phu hop véi thi
hiéu cta nguoi tiéu ding.
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MANG THU'C PHAM AN PUQC TU BQT BAP BO SUNG MU TROM
THUY PHAN

Ding Thi Ngoc Théo?, Nguyén Vinh Tién®*
YTrwong dai hoc Sw pham Ky Thugt Tp.Ho Chi Minh
“Téac gia lién hé: tiennv@hcmute.edu.vn

TOM TAT

Hién nay, nhu cau s dung vat liéu plastic ngay cang lén da gdy anh huéng nhiéu dén moi
triong song va sic khée nguoi tiéu ding. Viéc phat trién nhizng mang sinh hoc ¢6 khd néing
phan huy sinh hoc, thdm chi la an duoc dap vng dwroc viéc bao quan thyc pham sé dem lai s
an toan cho nguoi tieu dung 1& mét viée ¢é ¥ nghia vé ciing can thiét. Trong nghién citu nay,
mii trém dwoc bién tinh bang phuong phap thiy phan voi NaOH 1M, sau tao mang vdi tinh bot
bdp va glycerol o ham lwgng co dinh va bé sung duong saccharose, mudi an va acid citric &
cdc nong d khdc nhau dé khdo sat anh hwéng ciia 3 nhan té den cdc tinh chdt ciia mang. Khi
b6 sung dieong saccharose thi khd nang kéo gidn, kha ning hit am, kha ning hoa tan, kha ning
it mede cia mang tiang, khd ndng khdng dam xuyén ting ¢ nong do dwong 10%. PJ am ciia
mang c6 xu hiedng giam khi ham leong dwong tang dan va kha ndng tham am cia mang ting
lén o ham lwgng 10% so voi mau doi chu’ng Khi b6 sung mudi dn c6 kha nang khdng kéo gidn
tang dan 6 ham lweong | muoéi tir 0-20% va sau do giam dan. Khéng cé su thay doi dang ké vé do
am va kha néing tham am ciia mang bé sung muoi & cac ham lu’()’ng khdc nhau. Péi véi cde mau
mang bo sung acid citric thi kha nang khang dam xuyén cia mang tang dan khi ham leong acid
citric tang dan va kha nang khdng kéo gian cua mang 16t nhat 6 4%. Qua két qua thu duorc,
thay doi nong dé dwong saccharose, mudi dn va acid citric sé cé sw thay doi nhdt dinh 0 mot
$6 tinh chdt ciia mang. Vi la mang dn dwoe va cde mang nay dwoe bé sung dwrong, mudi va acid
citric sé tang thém vi khi thuong thirc nén sé co pham vi ung dung khdc nhau tuy thuoc vao muc
dich st dung riéng.

Tir khoa: Mang thuc pham, saccharose, ma trém, acid citric, NaOH

EDGETABLE FOOD FILM FROM SUPPLEMENTED COMBINED POWDER
HYDROIDLY
Dang Thi Ngoc Thao!, Nguyen Vinh Tien'*
1University of Technical Education Ho Chi Minh City
* Corresponding Author: tiennv@hcmute.edu.vn

ABSTRACT

Currently, the increasing demand for plastic materials has greatly affected the living
environment and consumers' health. The development of biodegradable, even edible biofilms
that meet the needs of food preservation will bring safety to consumers is a matter of great
significance. In this study, Trom latex was denatured by hydrolysis method with 1M NaOH,
after forming a film with corn starch and glycerol at fixed concentrations and adding sucrose,
table salt and citric acid at different concentrations. to investigate the influence of three factors
on the properties of the film. When adding sucrose, the stretchability, hygroscopicity, solubility,
water absorption capacity of the film increased, and the penetration resistance increased at
10% sugar concentration. The moisture content of the membrane tended to decrease as the
sugar content gradually increased and the moisture permeability of the membrane increased at
10% content compared with the control sample. When adding table salt, the stretching
resistance increased gradually at the salt content from 0-20% and then gradually decreased.
There was no significant change in the moisture content and moisture permeability of the films
supplemented with salt at different concentrations. For membrane samples supplemented with
citric acid, the penetration resistance of the film increased gradually with increasing citric acid
content, and the tensile strength of the film was best at 4%. Through the obtained results,
changing the concentration of sucrose, table salt and citric acid will have certain changes in
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some properties of the membrane. As the films are edible and these films are supplemented with
sugar, salt and citric acid which will enhance the taste when enjoyed, there will be a different
range of applications depending on the individual use.

Keywords: Food film, sucrose, trom latex, citric acid, NaOH

1. MO PAU

Ngay nay, ciing véi su phat trién caa nén kinh té, khoa hoc, ky thuat thi nhu cau cua con ngudi
cang tang 1én va ngay mét da dang, dac biét la dbi vai cac loai san pham thyc pham. Ngoai tiéu
chi vé chit lugng va an toan vé sinh duoc dat 1én hang dau khi nguoi tiéu dung lya chon san
pham thi cac van dé vé chat thai thuc pham anh huong dén moi truong sbng ciing dugc quan
tam, dac biét 1 cc loai bao bi thuc pham. Bé giam thiéu su 6 nhidm cua rac thai tir cac tai
nylon dé dung va bao quan thuc pham, cac loai mang boc thuc pham cé thé phan hay va an
duoc dang lién tuc dwoc nghién ciru va phat trién.

Viéc su dung cac mang boc thuc pham #n duoc ngoai tac dung chinh 1a chita dung, bao quan
va duy tri cu tric, hinh dang caa san phdm thi cic mang d6 con c6 thé duogc sir dung détaora
cac loai snack dé phuc vu cho con nguol Tinh bot 1a mot carbohydrate ty nhién doi dao va la
mot vat ligu pho bién dé tao nén mang boc thuc pham &n dwoc. Mu trom Ia loai nguyén ligu
dugc st dung phd blen trong linh vuc thuc pham nhd tinh san co va gia thanh thap Ngoai céng
dung la mét phy gia 6n dinh cau tric thyc pham, ma trom con duoc sir dung dé tao ra mang
mém déo khi két hop vai céc hop chit glycol nhu glycerol. Vi la cac mang ¢ thé dn duoc va
dé tang tinh cam quan Vé vi gi4c, ching tdi khao sat sy thay doi vé tinh chat ciia mang tinh bot-
mu trém sau khi bd sung dudng saccharose, mudi dn, citric acid va 1a nén tang dé lya chon tng
dung va tao ra cac san pham snack pht hop.

2. VAT LIEU VA PHUONG PHAP

Thuy phan mu trom

Mu trom dugc xu ly bang kiém theo phuong phap cua (Postulkova et al., 2017). Cho 2 g mu
trém vao 100 mL nudc cat va ngdm trong 24 h dé mu trém treong nd hoan toan. Sau do, thém
33.3 mL NaOH 1M vao (ty 18 Vyaon © Ving trom 12 1:3) va khuay 30 phat. Tiép theo, dung HCI
IM trung hoa lwong NaOH du va khudy 30 phut. Dung 83 mL ethanol 99% (ty 18
Vad ma trom® Vethano! 1a 2:1) dé két tua mu trém tan, loc thu két tha va rira bang ethanol 75%.
Két qua thu dugc mu trém két tha, cat nhod va sy kho mu trom két tia & nhiét do 50 °C trong
24 h. Sau d6, nghién mu trom di say kho thanh bot va bao quan trong tdi kin.

Tao mang

Quy trinh tao mang duoc thuc hién dua trén phuong phap cua (Nawab, Alam, Haq, Lutfi, &
Hasnain, 2017). Can 1.9 g tinh bot bap, thém 50 mL nudc cit tao huyén phi ¢ nong do 3%
(W/v). Tiép theo, cho dudng vao vai ty & 10%, 20%, 30%, 40% so véi tong khéi lugng tinh bot
va mu trdm (w/w). (Tién hanh twong tu véi cac mau mudi hoic acid citric vai ty 18 1%, 2%,
3%, 4%). Thém vao hén hop 1,0 g glycerol (50% so v&i tong lugng tinh bot va ma trém) va
khudy tir gia nhiét hdn hop ¢ 90 °C trong 25 phit dé hd héa tinh bot, hdn hop s& chuyén tir tring
duc sang trong dan. Thém dung dich mu trdm thay phan dé lwong mu trdm chiém 5% (S0 Vi
tong lwong chat ran, w/w), tiép tuc khudy trong 5 phut. 6 hdn hop vao khudn va sy khd &
nhiét d6 50 °C trong 24 h. Cac mau mang duoc Iy ra va bao quan ¢ méi trudng do am khdng
khi 75% t4i thiéu 48 h trudc khi tién hanh cac phép do.

Phé hong ngoai FTIR — Fourier Transform Infrared Spectroscopy

Phé hdng ngoai FTIR cho phép dinh tinh cac hop chét hitu co qua budc song dic trung cua
ting nhom phan tir trong dai quang phd vai tan sé cu thé, bi anh huong boi cac nhém chic
xung quanh (Vlachos et al., 2006). C4c mau mang dugc siy khd & 50 °C va ép chit lén bé do
ATR va phd duoc do vai s6 s6ng nam trong khoang tir 4000 dén 400 cm™ véi d6 phan giai 4
cm™ bang may Jasco FT/IR — 4700 (Nhat Ban).

2.4. Khd néng tham dm (Water vapor permeability — WVP):

Kha ning thim 4m ciia mang duoc xac dinh bang phwong phap trong luong theo ASTM E96
v6i mot vai thay ddi. Cac lo thiy tinh c6 duong kinh trong 4 cm, duong kinh ngoai 5 cm va
chiéu cao 6.5 cm dugc db gan day silcagel dé tao dd am tuong d6i 0% RH trong lo. Céc nap lo
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s& dugc khoét véi cac kich thudc bang véi dudng kinh trongeua lo. Cac mang bit kin miéng lo
va dung nap dé cé dinh mang va dat trong moi truong d6 am 75% RH (dugc duy tri bang dung
dich NaCl béo hoa). Tién hanh do khoi lugng coc theo tan suét 1 h/lan trong 24 h dau tién va 3
h/Ian trong 24 h tiép theo. Ta dung duogc db thi dia duong hdi quy tuyén tinh (R? > 0.99) theo
So lieu vé& sy tang khéi lurong theo thoi gian, dé xac dinh do doc cua duong thang. Toc do truyen
am (water vapour transmission rate) dugc xac dinh bang d6 dbc (S) chia cho dién tich truyén
4m (Ghasemlou, Khodaiyan, Oromiehie, & Yarmand, 2011). Kha ning thim 4m duoc x4c dinh
theo cbng thuc:

Am X
WVP = — X ———
AAt P (RH{-RH;)

Trong do:
AA—T 1a khéi luong d6 4m ting 1én theo mot don vi thoi gian (g/s)
A 13 dién tich truyén am (m?) = 12.56x10* (m?)
X 1a d¢ day trung binh cia mang (mm)
P 14 ap sudt hoi bio hoa ctia nudc ¢ 30 °C (Pa), P = 3167Pa
RH; 12 d6 4m bén ngoai cbc va RH, 1a d6 4m bén trong cdc, RH;-RH,= 75 %
2.5. Kha nang khang kéo gian va khang dam xuyén
Céc thudc tinh co hoc ciia mang dugc thuc hién théng qua 2 phép do: kha nang khang kéo dan
va kha ning khang ¢am xuyén, duoc thuc hién bang thiét bi do két ciu CT3 Texture Analyzer.
Truéc khi tién hanh phép do, mang da duoc bao quan & nhiét do phong va trong méi trudng co
d6 am twong d6i 75% (dung dung dich NaCl bio hoa) trong 48h.
Kha nang khang kéo gian
Dbi vai phép do kéo gidn, mau s& dugc cat véi kich thude 1a 120x15mm véi cac théng so tao
dugc thiét 1ap nhu sau : lyc kich hoat (trigger load) 2g, toc do kéo (test speed) 0.2mm.s™. Tiép
dén 2 dau miu mang s& duoc cb dinh vao 2 truc caa ngam kéo c6 ¢=17.8mm. Khoang céch
ban dau giira 2 truc 12 45mm. Tién hanh do bang cach diéu khién thiét bi cho truc 1&n kéo mang
gian dai cho toi khi dut hoan toan thi dirng. Lap lai phép do 3 1an véi mbi mau.Do gidn dai cua
mang duoc tinh theo cong thic :

& (%) = 222 x100

Trong do:

€: % do gian dai

Lo: 1a chiéu dai chiu luc ban dau cia mang (mm) = 59mm
Khd ning khdang dim xuyén
Thi nghiém duoc thyc hién nham xac dinh kha nang chng chiu lyc co hoc theo phuong vudng
géc véi mang, dugc thuc hién theo phuong phap cua(Saberi et al., 2017). Cac mau do sé& dugc
cit véi kich thuéc 40x40mm va dugc cd dinh bang 2 tim kep c6 tam khuyét (duong kinh 1.8
mm). Su dung dau do TA-MTP 4R (duong kinh 4mm, dau do dugc dat vuéng goc voi mau.
Sau do dau do s& duoc diéu chinh di chuyén thang dimg ti mau véi toc do 0.1 mm/s dén khi
dam thung mang. Cac gia tri dam xuyén t6i da (g), kha nang bién dang (mm) tai thoi diém mang
bi thung duoc ghi lai dé xac dinh tinh mg suat ddm xuyén (puncture strength) va d9 gian trudce
khi ¢am thing (mm), 6 cimg cta mang. Lap lai thi nghiém 3 1an d6i v6i mdi mau.Ung suat
dam xuyén dugc xac dinh:

P= = (Mpa)
Trong do:

F 14 lyc ddm xuyén 16n nhét

A=m X (g)2 1a dién tich ving ddm xuyén = 12.56 mm?
KET QUA - BAN LUAN
Sau khi thuc hién cac thi nghiém so b vé& ham lwong céc chat bd sung trong mang, nhom da
lya chon cac ham lwong phi hop Véi st dung mang cuing véi thuc pham. Viéc danh gia cam
quan so bo khi bd sung ham lugng saccharose véi budc nhay 1a 1%, 3%, 5%, 7%, 9% (S0 Véi
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téng luong tinh bot va mu trém) cho thay khong c6 su khac biét dang ké vé viéc cam nhan vi
ngot trong mang. Tuong tu nhu vay, viéc tang budc nhay 1€n 5%, 10%, 15%, 20% thi ciing
khong c6 su khac biét qua 16n, trong khi ting ndng do duong 1én 10%, 20%, 30%, 40% trong
mang thi vi ngot trong mang dugc danh gia la co sy khac biét rd rét. Do cac mang duoc nghién
clru voi myc dich tao ra mang an dwoc, nhu cac san pham n va,t nén can lya chon ndng do phu
hop voi khau vi chung cua nguoi tiéu dung.

N@)ng do cua cac san phém acid citric cling dugc danh gia so bo vai ham lugng 1a 2%, 4%, 6%,
8%. Tuy nhién, & nong do 6% acid citrc tao ra mang cd vi qua chua, khéng phu hop véi muc
dich cua d& tai caa nhdm. Viéc giam budc nhay cia cac cac mau khao st nho lai trong khoang
1%, 2%, 3%, 4% Vvan tao ra sy khac biét trong viéc cam nhan vé vi chua tao ra trong mang an
dugc.

Viéc danh gia vé ham luong cta mudi dn phu hop trong mang ciing dugc thuc hién bang cach
danh gia cam quan so bd V6i cac budc nhay 1%, 3%, 5%, 7% khéi lugng mubi an. Mang khi
bd sung & ndng d6 5%, 1% gay ra vi qua man cho mang, do d6 chung to1 giam ham luong mudbi
khao sét trong mang xu0ng trong khoang 1%, 2%, 3%, 4%. O nhitng nong d6 nay, su khac biét
vé Vi man trong mang van c6 thé cam nhan duoc ro.

T nhirng thi nghiém so bo da thuc hién, cac mang duoc bd sung cac chat tao vi véi ham luong
phU hop véi muyc dich cua dé tai thuc hién. Vi mau mang dugc bo sung saccharose thi ham
lugng khao sat dugc thuc hién ¢ ndng do 10%, 20%, 30%, 40%. Cac mang bd sung mudi an va
acid citric thuc hién khao sat ¢ ham lugng 1%, 2%, 3%, 4%.

D6 am, kha nang hit héi am, khd nang hit meéc, khd ndng hoa tan

Viéc thuc hién cac thi nghiém nay dé xem xét vé ham luong am, kha niang hat am ngoai khong
khi, kha niang hut nuéc va kha ning hoa tan cia mang. D6 am 1a mot théng sé dé danh gia vé
ham lugng nudce trong mang, viéc nay co thé giup danh gia vé viéc bao quan cua mang cung
nhu thoi gian bao quan. Kha nang hut am trong khong khi la mot yéu tb quan trong trong qua
trinh bao quan san pham Mang c6 kha niang hat &m nhanh c6 thé gay ra mot sb anh huong dén
tinh chat cia san pham dugc bao g6i trong mang hozc ding mang tao ra mot san pham an vat
nhu banh snack néu kha nang hiit am qué cao thi s& 1am cho san pham nhanh bi mém, khong
giit dugc d6 gion ban dau. Con kha nang hit nuéc caa san pham sé& cho ta thay khi tiép xtc cac
san pham c6 nhiéu nudc thi mang sé thay doi vé cac tinh chat nhu thé nao.

Phé hong ngoai FTIR

Phé hong ngoai FTIR duoc st dung dé kiém tra sy c6 mit caa cac nhdm chirc va tuong tac cia
ching trong mau mang. FTIR thé hién duoc cau trdc cia phan tir tinh bot, glycerol va cac chat
bd sung. Viéc bo sung thém mot s6 chit nhu saccharose, acid citric va mudi an c6 thé 1am thay
d6i vi tri, 4 rong va do hap thu caa cac nhém chirc. Phd hong ngoai cia mau mang tinh bot
bip va ma trém thity phan véi bo sung thém saccharose (ndng do 40%), acid citric (4%) va
mubi an (4%) duoc thé hién ¢ hinh 3.13. Phé ciia cac mau chira cac chat bo sung cho thay mot
s6 dinh dic trung cia mang tinh bot bap va mu trém thay phan. Binh 3312-3278 1a dao dong
cua lién két hydro cua nhom -OH trong tinh bot, glycerol, saccharose va acid citric (Thompson
2018). Viéc bd sung cac chat vao trong mang tinh bot lam dinh cta mang DC ¢ 3312 cm™ thay
d6i, s6 séng giam xudng 3278 cm™ (S400), 3304 cm’ (N4) 3289 cm™ (C4). Bong thoi, cuong
d6 hap thy & cac dinh nay giam xuong. Su giam do hap thu 1a do c6 it nhém -OH hon trong
mang. Va giam sb song c6 thé do su twong tac cua saccharose, acid citric va mudi an véi tinh
bot bang lién két hydro, 1am giam s nhém -OH ty do trong mang. Didu nay tuong ty nhu két
qua da dugc béo cdo vé viéc ting ham lwong gum karaya trong mau mang tinh bot hat loquat
c6 chira tinh dau oregano, gum karaya da tuong tac véi tinh bot théng qua tuong tac hydro
(Cao, 2019).

Sy hap thy hdng ngoai & 1645 cm™ c6 thé la do sy ¢6 mit cua cac phan tir nudc trong mau
mang hozc do lién két C=0. Mau mang c6 do hap thu thap nhat 12 mau bd sung thém saccharose
va cao nhét 1a mau DC. Viéc khac biét nay co thé 1a do ham lwong 4m trong cac mau S40 thap
hon BC. Cac dinh hap thu nam trong khoang 1260 — 1000 cm™ dic trung cho cic nhom nhom
CO, C-O-C dic trung cho cac phan tir tinh bot. Dao dong ciia nhdm C-O-C cua céc lién két a-
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1,4 glycosidic thdy rd ¢ gan 1000 cm™. Cac dinh hip thy trong khoang 950- 815 cm™ va 620-

470 cm™ 1a do nhém pyranose cﬁa tinh bot.

% (ruyén qua

] S
2929 !
4 cto //\/\/\\‘\/«/“
3304 coo
cH

1645
2931 w

c=0 [eele}
33 2

1645

22 s .
[elele}
3278 '\

2029 15 1414

c=0
coo

328

OH

4000

T T T T T T T
3500 3000 2500 2000 1500 1000 500

Budc song (cm'?)

Hinh 1: Phd FTIR cua cic miu mang
Bang 1: Bang phén tich pho hong ngoai

oz S6 s6ng (cm™)
Lien ket BC S40 N4 ca
-OH 3312 3278 3304 3289
C-H 2931 2926 2929 2929
C=0 1645 1645 1645 1645
COO- 1414 1413 1413 1414
1077, 1017 1104, 1077 !
, 925 924, 858, 572,
Nhom 923,857 995, 923, 860, | g5 g22 572, 522
pyranose 571, 518 52 4

Céc mau bo sung thém cac chét tao vi cac dinh twong ty nhu mau khéng bb sung (DC). Tuy
nhién, do hap thu hong ngoai cua mang phu thudc vao cac nhom chirc nhiéu hay it trong mau
mang. Diéu nay cho ta thay, tuong tac chil yéu trong mang khong thay ddi nhiéu.

Néu xem xét k¥, ¢ thé thay vi tri dinh ¢ 3312 cm™ caa mau BC bi dich chuyén it khi thém
mubi an (3304 cm™), nhung lai dich chuyén manh khi thém saccharose 40% (3278 cm™) va
acid citric 4% (3289 cm™). Piéu nay la do saccharose va acid citric c¢6 thé tao lién két hydro
véi cac nhom OH trén tinh bot va mu trém, khién cho vi tri dinh hap thu caa nhém nay bi dich

chuyén.
3. 3 Kha ning thAm am
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Hinh 4.Anh hudng cua
ham lugng acid citric toi
kha ning thim am caa
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Trong céc Gng dung dong goi thuc pham, mang phai tranh va giam sy truyén am gira thuc
pham va khong khi xung quanh. Nhu trong hinh 2 va bang 1, WVP cta mang khong co
saccharose (PC) 1a 7.4640.07 x101%;/Pa.m.s va khi b6 sung thém saccharose thi kha ning
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thAm 4m ting 1én & mau S10 (9.2340.71 x10°g/Pa.m.s). Tuy nhién, khi cang ting luong
saccharose 1én thi kha ning tham 4m giam. Saccharose c6 thé hinh thanh cac tinh thé anh huong
dén mang ludi tinh bot trong mang, tao ra mang it thAm hon (Galdeano et al., 2009). C4c viing
két tinh hoat dong nhu mét rao can hoi nudc, do d6 tinh thim cta mang tinh bot giam khi ting
ndng do saccharose (Garcia, Martino, & Zaritzky, 2000). Viéc ting nong do saccharose 1a cho
céc nhom -OH trong saccharose c¢6 thé tao lién két hydro voi cac thanh phan trong mang nhu
tinh bot, glycerol. Pidu nay lam giam kha nang hit 4m cua saccharose, lam giam WVP cua
mang khao sat.

Tir két qua thu duoc ¢ hinh 3, khi bé sung mubi dn vao mang & cac nong do 1%, 2%, 3% va
4% thi kha nang thim am la khong c6 sy khéc biét vé mét y nghia thong ké so véi mau doi
ching do su chéch Iéch va ham lugng mubi dn giira cac ‘mang la khong dang ké. Mubi an co
chira mot luong mudi Mg2+ Ia mot chét ¢ kha nang hut am va giir am t6t nén sé& lam ting kha
nang hut am cta mang dan dén khéi lwong cua ly va mang ting 1én, 4m c6 kha ning xuyén qua
mang kém hon.

3.4. Kha nang khang dam xuyén
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Theo ket qua ¢ hinh 5, mau b6 sung duong ¢ nong d6 10% c6 ung xuat dam xuyén cao nhat
(21.46+0.92 Mpa). Kha nang khang ddm xuyén téng 1én do trong qua trinh ho hoa, cau tric
tinh bot bap thay ddi 1am 16 nhém -OH, diéu nay gilp cac nhém -OH cua saccharose dé dang
tao lién két hydro véi tinh bot va ma trém thay phan. Tuy nhién, khi ting ndng d6 saccharose
lén thi ung suat dam xuyén giam dan. Ung suat dam xuyén ctia mang chira 20% va 30%
saccharose khong c6 sy khéc biét ¥ nghia. Ung suit ddm xuyén cua mau S40 di giam xubng
con 13.36+0.75, két qua nay co thé 1a do qué trinh két tinh caa saccharose, luong saccharose
cao thi cac phan ta nay lién két véi nhau tao thanh tinh thé gay anh hudng dén tinh chat cua
mang (Galdeano et al., 2009).

Tir két qua thu dugc & hinh 6, tng suat ¢am xuyén cia mang giam lén khi b6 sung mudi an &
nong do cao hon. Két qua thu duoc khong cé su khac biét vé mat thong ké khi ting ndng do Ién
2%, 3%, 4% do budc nhay vé nong dd mudi giira cac mau 1a khong dang ké.

Ung suat dam xuyén ciia cac mau duoc thé hién & hinh 7, cho ta thiy khi ting nong do acid
citric thi tng suat dam xuyén ciia mang ting. Tuy nhién, sy ting 1én giita cAc mau bo sung 1%,
2%, 3% S0 voi mau DC khong c6 su khac bigt, ¢6 thé do ham lugng acid citric cua cac mau co
budc nhay khong lon. Mau bd sung 4% acid citric ting 1én c6 kha ndng khang dam xuyén cao
nhét va c6 sy khac biét vé mat thong ké. Céc phan tur acid citric tao lién két ngang gitra cac
phan tu tinh bot — tinh bot hoac gitra cac phan tir tinh bot va ma trom, d1eu nay co thé tao ra
mot mang ludi chic chan. Didu nay twong ty nhu trong nghién ctru vé anh huong cia ham
luong acid citric dén tinh chat co hoc cia mang tinh bot (de Moura et al., 2009).
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3.5. Kha niang khang kéo gian
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Dua vao hinh 8 cho ta thiy duoc rang khi ting ndng do duong saccharose cua mang thi do gidn
dai khi dut ting 1én. Kha nang gian dai khi dut thip nhat ¢ ndng do saccharose 10% la 31.46%
va cao nhat & nong do duong 40% 14 58.76%. Két qua nay tuong tu véi két qua do (Fadini et
al., 2013) thuc hién, ty 18 phan trim d¢ gidn dai khi dit cao nhat da duoc quan sat dbi véi nhiing
mang chaa néng d6 duong saccharose Ién hon 20%. Diéu nay cd thé duoc giai thich do
saccharose anh hudng dén do nhot cua tinh bot trong qua trinh hd hoa, nong do duong cang
tang thi d6 nhot cua tinh bot cang ting dan dén kha niang kéo gidn khi dut cia mang ting 1én.
Tuy nhién, khi ndng do saccharose tang 1én hon nita (hon 50%) s& lam giam gia tri cuc dai cua
d¢ nhét (Lé Ngoc Tu, 2001) dan dén sé& 1am giam kha ning kéo gidn khi dirt caa mang bd sung
saccharose & ndng d cao hon 50%. Thém vao d6, saccharose duoc sir dung nhur 1a mot chét
hda déo trong mang an duoc, dan dén khi bo sung céc chat hda déo thi do gidn dai caa mang
khi dut ting 1én do mang trd nén mén.
Dua vao hinh 9 cho thy viéc bo sung muéi 1am ting do kéo dai khi diit cia mang tinh ¢ nong
do thap hodc trung binh. D9 gian dai cua mang cao nhét & nong 6 mudi 2% la 38. 5% va thap
nhat & & ndng do 4% 13 16.88%. Piéu nay co thé duoc giai thich la khi b sung mudi an, mudi
an s& tao lién két véi nuéc 1am giam lugng nudc ty do dan dén d6 nhét cua hd tinh bot thay doi,
do6 nhot tang 1€n lam tang d6 gian dai khi dat caa mang tinh bot. Tuy nhién, d6 nhét cua cua hé
tinh bot s& dat dén cuc diém roi bat dau giam xubng dan dén khi ndng d6 mudi cang cao thi do
gian dai khi dut s& giam. Két qua thu duoc tuwong ty véi két qua khi b sung mudi NaCl cua
mang tinh bot dau xanh do (Choi et al., 2016) thuc hién.
Theo hinh 10, khi bo sung acid citric & ndng do 1%, 2% thi d6 gién dai cia mang giam so véi
mau doi chiing. Tuy nhién, mau C1 c6 d¢ gian dai giong véi mau BC, do ham luong acid citric
nho nén khong gay ra cac thay d6i déng ké cho mang O nong d6 2% acid citric thi do gidn dai
clia mau giam dleu nay c6 thé 1a viéc tao lién két ngang va dac tinh 1am déo cua acid citric. Do
gian dai cua mau ting 1én & ndng do 3%, 4% acid citric s& cai thién tinh chat co hoc ciia manh
tinh bot (de Moura et al., 2009).
4 KET LUAN
Viéc bd sung dudng saccharose, mudi an va acid citric & cac ndng o khac nhau c¢6 anh huong
nhat dinh dén mot sb tinh chat caa mang. Két qua dbi véi cac mau bo sung duong saccharose
cho thay kha ning kéo gidn ctia mang tang 1én khi ndng d6 duong ting 1én, kha ning kéo gidn
ctia mang bo sung 40% duong saccharose tang 1én khoang 50.2% so voi mau d6i ching. Kha
nang khang dam xuyén mang giam khi nong d6 duong ting va kha nang khang ddm xuyén t6t
nhat & ndng do 10%. Do am, kha nang hut nudc, kha nang thAm am cua mang giam va d¢ hut
am, kha nang hoa tan tang 1én khi ndng d¢ saccharose ting. Dol véi cac mau co bo sung muoi
an, kha ning khang kéo giin ctia mang ting khi bo sung mudi dn nhung dén mot nong do nhat
dinh thi kha nang do s& giam. Mang chira 2% mubi an c6 kha nang khang kéo gian tot nhat va
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thip nhit & ndng do 4%. Kha ning khang ddm xuyén caa mang |a giam dan khi ting nong do
mudi. Mang bé sung mudi co6 d6 am va kha nang tham am khong c6 su khac biét vé ¥ nghia
thdng ké & bon ndng do mudi khéc nhau.

Khi b sung acid citric vao mang & cac nong d6 khac nhau, kha ning khang kéo gidn ciia mang
& ndng d6 4% la tét nhat va kha ning khang dam xuyén ciia mang tang dan khi ndng do acid
citric tang. O cac ndng dd ting dan cua acid citric, d6 4m va kha ning hut nude cia mang giam
dan.

Tay thude vao dic diém cua tirng loai san pham ma ta c6 thé lya chon mang c6 bb sung dudng
saccharose, mudi an va acid citric & cac ham lwong khac nhau. Dua trén cac dic tinh cia mang
tinh bot — ma trdm c6 bd sung duong saccharose, mubi an va acid citric chung t6i dé& xuat mot
s6 (ing dung so bo: thay thé 16p vo boc bén trong cua keo mém, tao ra san phiam banh trang
X0ai tir mang an, bao goi cac san pham c6 ham lwong chit béo cao nhu phd mai lat...

TAI LIEU THAM KHAO

Cao, T. L., & Song, K. B. (2019). Effects of gum karaya addition on the characteristics of loquat
seed starch films containing oregano essential oil. Food Hydrocolloids, 97, 105198.

Choi, W., Patel, D., & Han, J. J. J. o. f. s. (2016). Effects of ph and salts on physical and
mechanical properties of pea starch films. 81(7), E1716-E1725.

de Moura, M. R., Aouada, F. A., Avena-Bustillos, R. J., PCHugh, T. H., Krochta, J. M., &
Mattoso, L. H. J. J. 0. F. E. (2009). Improved barrier and mechanical properties of novel
hydroxypropyl —methylcellulose edible films with chitosan/tripolyphosphate
nanoparticles. 92(4), 448-453.

Fadini, A., Rocha, F., Alvim, |., Sadahira, M., Queiroz, M., Alves, R., & Silva, L. J. F. H.
(2013). Mechanical properties and water vapour permeability of hydrolysed collagen—
cocoa butter edible films plasticised with sucrose. 30(2), 625-631.

Galdeano, M. C., Mali, S., Grossmann, M. V. E., Yamashita, F., Garcia, M. A. J. M. S, & C,
E. (2009). Effects of plasticizers on the properties of oat starch films. 29(2), 532-538.

Garcia, M. A., Martino, M. N., & Zaritzky, N. E. J. S. S. (2000). Microstructural
characterization of plasticized starch-based films. 52(4), 118-124. Garcia, M. A,
Martino, M. N., & Zaritzky, N. E. J. S. S. (2000). Microstructural characterization of
plasticized starch-based films. 52(4), 118-124.

Ghanbarzadeh, B., Almasi, H., & Entezami, A. A. (2011). Improving the barrier and mechanical
properties of corn starch-based edible films: Effect of citric acid and carboxymethyl
cellulose. Industrial Crops products, 33(1), 229-235.

Ghanbarzadeh, B., Almasi, H., Entezami, A. A. J. I. C., & products. (2011). Improving the
barrier and mechanical properties of corn starch-based edible films: Effect of citric acid
and carboxymethyl cellulose. 33(1), 229-235.

Ghasemlou, M., Khodaiyan, F., Oromiehie, A., & Yarmand, M. S. J. F. C. (2011). Development
and characterisation of a new biodegradable edible film made from kefiran, an
exopolysaccharide obtained from kefir grains. 127(4), 1496-1502.

Nawab, A., Alam, F., Hag, M. A., Lutfi, Z., & Hasnain, A. J. I. j. 0. b. m. (2017). Mango kernel
starch-gum composite films: Physical, mechanical and barrier properties. 98, 869-876

Postulkova, H., Chamradova, I., Pavlinak, D., Humpa, O., Jancar, J., & Vojtova, L. J. F. H.
(2017). Study of effects and conditions on the solubility of natural polysaccharide gum
karaya. 67, 148-156.

Thompson, J. M. (2018). Infrared spectroscopy: CRC Press.

79



Chuyén san Phat trién Khoa hoc va Cong nghé s6 8 (1), 2022

Vlachos, N., Skopelitis, Y., Psaroudaki, M., Konstantinidou, V., Chatzilazarou, A., & Tegou,
E.J. A. C. A. (2006). Applications of Fourier transform-infrared spectroscopy to edible
oils. 573, 459-465.

80



Chuyén san Phat trién Khoa hoc va Cong nghé sb 8 (1), 2022
NGHIEN CUU SAN XUAT TRA THAO MQC TUI LQOC
RAU CANG CUA (Peperomia pellucida L.)

Trwong Qudc Tat!, Nguyén Duy Khanh?*
'Khoa Néng nghiép & Cong nghé Thiee pham, Trieong Pai hoc Tién Giang
2Khoa Nong nghiép, Truong Pai hoc Can Tho
*Té&c gia lién h¢: duykhanh.tgu98@gmail.com
TOM TAT ,

Muc dich cua nghién ciu ndy la thi nghiém san xudt san pham tra thio méc tii loc méi, ¢é
tinh tién dung va chira nhiéu nhém hoat chat sinh hoc tir cdy rau cang cua (Peperomia pellucida
L.). Nghién citu dwgc thuc hién diea trén co sé danh gid mét sé yéu t6 anh hwéng dén chat
lirong ciia san pham tra la tiéu chuan hea chon nguyén liéu va 1y 1é phéi tron nguyén liéu : tra
xanh : ¢é ngot : la dira (%). Két qua nghién ciru cho thay, cdy rau cang cua [0c ra hoa hoan
toan la nguyén liéu phit hop nhat dé sdy khé lam nguyén lidu san xudt tra véi dich trich ethanol
70% ciia mau chira 20,02 (mgGAE/g DM) va ¢é kha nang khir 77,89% géc tw do DPPH. Mau
dich tra véi ty 1é phéi tron 60% rau cang cua : 25% tra xanh : 10% cé ngot : 5% ld dira c6 gid
tri cam quan tot nhat véi 16,83 diém, xép loai khd. Péng thoi, dich tra con chita da dang cdc
nhom hoat chat sinh hoc nhu tannin, flavonoid, saponin,... voi 10,71 (mgGAE/g DM) va khur
65,55% goc tw do DPPH. Pay la san pham thich hop dé dimg hang ngay, cé tdc dung néng cao
suc khoe nguoi tiéu dung.
Tir khoa: chong oxy hoa, rau cang cua (Peperomia pellucida L.), polyphenol, tra tui loc.

THE RESEARCH ON THE PROCESS OF PRODUCING HERBAL TEA BAG
FROM Peperomia pellucida (L.)

Truong Quoc Tat!, Nguyen Duy Khanh?"
1The Faculty of Agriculture and Food Technology, Tien Giang University
2The Faculty of Agriculture, Can Tho University
* Corresponding Author: duykhanh.tgu98@gmail.com

ABSTRACT

The objective of this study was to product a new herbal tea bag with convenience and contains
many kinds of biologically compounds from Peperomia pellucida (L.). The study was based on
assessing some factors had affected on the quality of tea bag product such as the selection of
materials and the mixing ratio of dryied Peperomia pellucida (L.): green tea: stevia: pandan
leaves (%). The research results showed that the Peperomia pellucida when full flowering was
the most suitable material for drying to prepare material for tea bag production with the 70%
ethanol extract of the sample contained 20.02 (mgGAE/g DM) and reduced 77.89% DPPH free
radical. The tea bag sample with the mixing ratio as 60% dried Peperomia pellucida (L.) : 25%
green tea : 10% stevia : 5% pandan leaves was the best sensory value with 16.83 points, good
rating . At the same time, tea bag extract contained variety of biologically compounds such as
tannins, flavonoids, saponins,... with 10.71 (mgGAE/g DM) and reduced 65.55% DPPH free
radical. This product suitable for daily using and improve the health of consumers.

Keywords: anti-oxidants, Peperomia pellucida (L.), polyphenols, tea bags.

1. GIOI THIEU

Tra la thic u0ng quen thugc cua nguoi Viét va UOng tra 1a mot nét dep van hoa cua déan toc. bé
dap ung yéu cau cua cudc séng hién dai, san pham tra truyen théng dd dugc thay doi vé thanh
phan va dic biét la cach thuang thic. Trong do, san pham tra thao maoc tdi loc 6 tinh tién dung
cao vai su két hop hai hoa giita tra truyén théng véi céc loai thao moc khac tao nén huong vi
méi, thom ngon va c6 tac dung hd trg, bao vé sirc khoe dang ngay cang duoc yéu thich.

V& cay rau cang cua (Peperomia pellucida L.), day 1a loai rau quen thudc doi véi nguoi Viét.
Rau cang cua khong chi dugc dung nhu moét loai rau xanh ma con la mét vi thudc trong cac bai
thudc dan gian. Theo Pong y, rau cang cua co tinh binh, mong nudc, mui hoi hing, thanh mat
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va c6 vi chua nhe, c6 tc dung thanh nhiét, giai doc, hoat huyét, thuong duoc ding dé chira cac
bénh nhiém trung duong hd hap, viém hong, tiéu héa kém, dau nhirc xwong khép. Trong mot
s6 nghién ctru gan day, cdy rau cang cua di duoc phan tich cac thanh phan héa hoc, két qua cho
thay chiing giau vitamin C, khoang Kali va Canxi, tinh dau va chira da dang c4c nhém hoat chat
sinh hoc. Trong d6 ndi bat 1a nhém hop chét polyphenol (TPP), nhom hop chit nay khéng chi
co churc nang sinh 1y dbi véi thuc vat ma con c6 nhiéu tac dung tich cuc déi vai sic khoe con
nguoi do ¢6 tinh chong oxy héa manh, khang viém va khang khuan ty nhién. Nhiéu nghién ciru
da cho thay céc chat chdng oxy hoa tu nhién tir thuc vat c6 kha ning ngin ngira va hd tro diéu
trj cac bénh tat nguy hiém & ngudi nhu: ung thu, tim mach, thoai héa va réi loan than kinh nhu
pakinson hay alzheimer; cac bénh lién quan dén duong huyét cao; bénh xuwong khop.

Vé6i mong mudn phét trién san pham mai 1a tra tai loc tién dung chira nhiéu hoat chét sinh hoc
c6 tac dung hd tro bao vé stic khoe nguoi tidu ding tir ngudn nguyén liéu cdy rau cang cua &
dia phwong. Tir d6, gop phan nang cao gia trj kinh té cho loai rau quen thudc nay va ting thém
thu nhap cho ngudi néng dan, nghién ciru san xuat tra thao maoc tdi loc rau cang cua (Peperomia
pellucida L.) da dugc thuc hién.

2. VAT LIEU VA PHUONG PHAP NGUYEN CUU

Vit ligu

Mau

Cay rau cang cua (Peperomia pellucida L.) & 4 thoi diém (cay con non, cdy chuan bj ra hoa,
ciy ra hoa hoan toan, ciy dang tao hat) duoc thu trong cac vuon trong thanh long & xa My Tinh
An, huyén Cho Gao, tinh Tién Giang vao mua khé (thang 4) nam 2021. Nguyén liéu sau khi
duoc van chuyén vé phong thi nghiém da duoc bo ré, rira sach, dé réo va say ¢ 70°C dén khi dat
d6 4m <10%. Cac mau rau cang cua kho dugc xay nho va ray qua ray voi d < 3 mm. Cac mau
bot rau cang cua kho dugc tru trong tUI le PA va tru & -20°C dén khi sir dung.

Hinh 1. Nguyén liéu rau cang cua tuoi (A) va bot rau cang cua (B)
Hoa chat
Hoa chét sir dung: chat chuan gallic acid; thudc thir folin-cioalteau (Merck, Puc); 2,2 diphenyl
1-2-picrylhydrazyl (DPPH) (TCI, Nhat Ban); con tuyét di (Cemaco, Viét Nam); cac hda chat
thi nghiém thong thuong nhu: Na2COs, FeCls, NaOH, HCI,... (Trung Qudc).
Phuong phap nghién ciu
Xéc dinh thoi diém thu hoach nguyén liéu rau cang cua
Thi nghiém duoc bd tri ngdu nhién véi 1 nhan t6 1a cac thoi diém thu hoach cay rau cang cua
(cAy con non, cay sip ra hoa, ciy ra hoa hoan toan va ciy dang tao hat). Mdi nghiém thtc duoc
l3p lai 4 lan. Chi tiéu theo ddi cua thi nghiém la gia tri TPC va kha nang khtr géc ty do DPPH
cua dich trich ethanol 70% cua nguyén liéu.
Xac dinh ty 1& phéi tron rau cang cua : tra xanh : co ngot : 14 dta
Thi nghiém duoc bd tri ngdu nhién véi 1 nhan té 1a ty 1& phdi tron rau cang cua (50-70%) : co
ngot (0-20%) : 25% tra xanh : 5% la dura. Cac mau tra voi khdi luong 1 g dugc dong thi va pha
tra bang nudc nong ¢ 100°C trong 3 phut. Cac mau dich tra duoc danh gia cam quan véi hoi
ddng 9 nguoi, xép loai cua san pham dugc danh gia dwa trén diém tong cua cac diém trung blnh
cua ting chi tiéu da nhan véi hé s6 quan trong (HSQT) theo quy dinh cua TCVN 7975:2008 vé
san pham tra thao moc tdi loc. Bén canh do, dich tra con dugc phan tich TPC, ham lwong dudng
khtr, kha ning khir goc tu do DPPH va gia tri pH.
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Bang 1. Hé s6 quan trong cua cac chi tiéu & san pham tra tui loc

Chi tiéu HSQT

Mau 1,0

Mui 15

Vi 15

Bang 2. Thang diém cac mic chét lugng
biém Xép loai biém Xép loai

18,6 — 20 Tot 72-110 Kém
15,2 — 18,5 Kha 40-71 R4t kém
11,2-15,1 Trung binh 0,0-3,9 Hu hong

2.2.3. Xac dinh thanh phan héa hoc co ban

bo am (%) Can 3 g mau véi sai s6 khong vuot qua 0, 001 g cho vao chén can da dugc sdy Cung
VoI nap dén khéi luong khong dol cho chén can va nap vao ti nang nhiét do 1én 105°C va sy
dén khéi luong khong d6i. Ham am trong mau dugc xac dinh dya trén do chénh Iéch khéi luong
cua mau trudc va sau khi nung.

Carbohydrates (%): thiy phan mau bang céch tron 5 g bot rau cang cua voi 25 mL HCI 5% rdi
dun cach thay trong 5 gid. Ham luong dudng khir sinh ra dugc do bai thudc thir DNS. Ham
lugng dudng khir trong mau duge xac dinh dya theo dudng chuan glucose dung san.

Protein tong s6 (%): tron 5g mau vi 10 mL H2S04 0,1N va 5 g CuSO4 rdi cho vao ong Kjeldahl
sau do dat cac ong Kjeldahl vao thiét bi v6 co hdéa mau. Qua trinh d6t dam két thac khi dung
dich trong dng chuyen sang mau xanh trong. Lam nguoi, sau do tién hinh chung cat dam. Ham
lugng protein trong mau duoc xac dinh duwa trén thé tich NaOH 0,1N dung dé chuan do.

Lipid tong s6 (%): c&n 5 g mau dugc goi trong gidy loc roi dit vao hé thong soxhlet ¢6 chia
ether. Qua trinh chiét duogc tién hanh & 40-45°C dén khi lipid duoc chiét hoan toan (10-12 gio).

Ham luong lipid dugc xac dinh dua trén @ chénh léch khéi lwong caa mau trudc va sau khi
chiét.

Tro tong So (%):can5g mAu Vvéi sai s6 khong vuot qua 0, 001 g cho vao chén cén da dugc say
cling véi ndp dén khoi lugng khong d6i, cho chén can va nap vao ta nang nhiét do 1én 550-
600°C va trong khoang 6-8 gid dén khi tro tring hoan toan. Ham lwong tro trong mau duoc Xac
dinh dya trén d6 chénh léch khéi luong cua mau trude va sau khi nung.

2.2.4. Chudn bj dich phan tich

Can chinh xac 0,5 g mau cho vao 6ng nghiém c6 nip dung tich 50 mL. Sau d6, cho 25 mL
ethanol 70% vao mdi ong, dé tat ca cac éng & nhiét &6 phong trong 30 pht, tiép theo cho vao
bé 6n nhiét va giir trong thoi gian 30 phat ¢ nhiét do 55°C. Két thic 30 phdt, 1ay cac éng ra
khoi bé va ngdm vao nudc da dé 1am lanh nhanh dén nhiét do phong nham ngung qué trinh
trich ly. Sau d6, dem céac dng di ly tim dé thu dich trich. Dich trich duoc chira trong dng nghiém
dung tich 1a 50 mL, thém dung méi twong tmg vao dé dinh lugng vé ciing mot thé tich 50 mL
dé dé tinh toan veé sau, day nap kin. Dich trich cd thé duoc bao quan & -20°C nham tranh sy
bién dbi cua céc hoat chat sinh hoc néu chua phan tich.

2.2.5. Xdc dinh ham lrong polyphenol tong sé (TPC)

Ham luong polyphenol tong sé (TPC) dugc xéac dinh bang phuong phap Folin-Ciocalteau, dua
trén duong thang hiéu chuan véi dung dich gallic acid nong d6 0-100 (ug/mL). Ham luong
polyphenol téng s6 (TPC) duoc tinh theo cdng thic

TPC =[(ax V x K)/1000 x m x (1-w)]

Trong d6: TPC 1a ham luong polyphenol tong sé (MgGAE/g DM); a la gid tri x tir dwdng chuan
véi gallic acid (LgGAE/mL); V la thé tich dung dich trich (mL); m Ia khéi lwong bot vo chubi
(g); w 1a @6 am cuia bot vo chudi; K 1a d6 pha lodng.

2.2.6. Xdc dinh hogt tinh chéng oxy héa
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Hoat tinh chéng oxy héa cua dich trich dugc xac dinh théng qua phan tram khu gdc tu do
DPPH. Hat 1 mL dung dich 2,2 diphenyl 1-2-picrylhydrazyl (DPPH) 0,135 mM trong ethanol
va 1 mL cua cac mau dich trich ly nguyén chat, hon hop duoc lic déu va do do hap thu quang
(OD) & budc séng A = 517 nm sau khi gitr trong bong téi 30 phat. Mau déi ching duoc thuc
hién twong ty mau dich trich chi thay 1 mL dich trich bang 1 mL nudc cit 2 1an [7]. Phan trim
g6c tu do DPPH bi khir duoc tinh theo cong thic:

Phan tram bj khir (%) = [(OD d6i ching — OD mau)/ OD d6i chung] x 100

Trong dé: OD dbi chimg 1a d6 hap thu quang cua mau déi chitng, OD mau 1a do hap thu quang
ctia cac mau dich trich.

2.2.7. Pinh tinh mét sé nhém hop chdt tw nhién c6 hoat tinh sinh hoc [8]

Tén hoat chat Phwong phap Hién twong

Phenolic va 5 mL dich trich + 2-3 giot FeCls (5%) Tta mau xanh den

tannin

Flavonoid 5 mL dich trich + 2-3 giot Pb(CH3COO), (10%) | Tua mau vang

Quinone 5 mL dich trich + 3 - 4 giot HCI Mau xanh la

Coumarin 5 mL dich trich + 2-3 giot NaOH (10%) Mau vang

Alkaloid 5 mL dich trich + vai giot thudc thir Wagner Ttia mau nau do

Terpenoid 5 mL dd chiét + 50 mL CHCI; + 2 - 3 giot Mau d6 gach hoac xanh
H2SO444 ] . la

Saponin 5 mL dd chiét + vai giot dau oliu + dun nong Nhil twrong mau sita
90°C

2.2.8. Xir Iy sé liéu
S liéu duoc nhap, tinh toan, v& biéu dd bang phan mém Excel va xtr ly thong ké bang phan
mém Minitab 16.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng caa thoi diém thu hoach dén chit lweng ciia nguyén liéu rau cang cua
Ham lugng polyphenol tong s6 (TPC) va hoat tinh chong oxy héa cua dich trich cac mau rau
cang cua ¢ 4 thoi diém thu hoach dugc thé hién & Hinh 2.

TPC (maGAE/e DM)

Phiin trim géc tur do DPPH bikhir (%)
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Hinh 2. Ham luong polyphenol tong sb va hoat tinh khir gbc ty do DPPH cua dich trich
cay rau cang cua tuoi ¢ cac thoi diém thu hoach
*Ghi cha: 1: cay con non; I: cay chudn bi ra hoa; III: cdy ra hoa hoan toan; IV: cdy dang tao hat. Ham

Iirong polyphenol téng sé (TPC) durge xdc dinh dwa vao phiong trinh dwong chudn cua gallic acid (y = 0,0118x
- 0,0095 véi R? = 0,998) va duwoc sir dung cho toan nguyén cizu.

Qua két qua ¢ Hinh 2 cho thay c6 su khac biét vé gia tri TPC trong dich trich cay rau cang cua
& cac thoi diém thu hoach vai xu hudng ting 1én khi cdy truang thanh va giam xudng khi cay
tao hat. Két qua phan tich TPC caa mau dich trich ethanol 70% rau cang cua luc cay ra hoa
hoan toan c6 gia tri cao nhat véi 20,02 (MgGAE/g DM) va khac biét c6 ¥ nghia thong ké & muc
¥ nghia 5% v&i 2 thoi diém 1a cay con non va cdy chuan bi ra hoa. Két qua khao sét sy anh
hudng cua mla vy va thoi gian sinh truong dén gia tri TPC trén cay rau sao nhai (Cosmos
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caudatus) ciing di két luan gia tri TPC trong loai thyc vat nay cao hon trong mua nang va co
khuynh huong tang ¢ giai doan 2 dén 8 tuan tudi va giam xudng & giai doan 10 dén 12 tuan
tudi. Xu hudng nay duoc ly giai 1a do hoat dong cua cac enzyme lién quan dén con duodng
phenylpropanoid va su thoi hda caa cac polysacharide trong véach té bao ciing nhu cac protein
dan dén giai phong phenolic & trang théi lién két. Hon nita, trong qua trinh sinh truéng cia cy
con, L-phenylalanine dwgc chuyén thanh cinnamic acid duéi sy xdc tac caa phenylalanine
ammonialyase (PAL) va nhiéu hop chit phenolic dwgc tong hop thanh nhu flavonoid, tannin,
lignin. Tuy nhién, nang luong can thiét dé tong hop cac chat trao d6i nay sé& bi thay thé dé phuc
vu cho céc hoat dong khac nhu chuyén héa cua cac hop chat phenolic thanh céc chat trao ddi
khac ¢ giai doan ra hoa va tao hat.
Sy oxy hoa té bao da dugc chitng minh la nguyén nhan gay ra nhiéu bénh tat nguy hiém &
nguoi. Xu husng su dung cac loai thuc pham ¢6 nguodn gdc tu nhién tir thuc vat dang 1a xu thé
duoc ua chudng vi ddy 1a ngudn chat chéng oxy hda manh mé va an toan. Bé danh gia hoat tinh
chbng oxy hda cua cac hoat chat sinh hoc trong cay rau cang cua, nghién ctru da st dung phuong
phép khir gbc tu do DPPH. Két qua nghién ctru cho thay thoi diém thu hoach ¢6 anh hudng dén
hoat tinh chdng oxy hda cua dich trich ethanol 70% tir cdy rau cang cua thdng qua phan trim
g6c ty do DPPH bi khir va da duoc trinh bay ¢ Hinh 2. Kha nang khir gé¢ tw do DPPH cang I6n
cho thiy hoat tinh chéng oxy hoa cang manh. Tuong tu su bién d6i cua TPC, hoat tinh chéng
oxy hoa cua dich trich ethanol 70% cay rau cang cua ciing tang lén & giai doan tur khi cay con
non dén khi cay ra hoa hoan toan va giam Xuong khi cdy dang tao hat. Hoat tinh chéng oxy héa
ctia cay rau cang cua biéu hién manh nhét ¢ giai doan cy ra hoa hoan toan véi 77,98% géc tu
do DPPH d3 bj khir. Gié tri TPC va hoat tinh khir goocsb tu do DPPH c6 méi quan hé mat thiét
vé6i nhau vai hé sé tuong Pearson gitra 2 chi tiéu theo ddi nay ¢ cac mau dich trich da duoc xéac
dinh véi r=0,9264, diéu nay ching to6 TPP 1a yéu té chinh tao nén hoat tinh chéng oxy héa
trong nguyén liéu cay rau cang cua.
Khi so sanh véi gia tri TPC caa mot s6 nguyén liéu thuc vat khac cho thay, TPC cua cay rau
cang cua la kha cao so véi vo qua ca cao vai 7,23 (MgGAE/g DM) [12, v6 chubi xiém vai 9,93
(mgGAE/g DM) hay nam mé& véi 17,64 (mgGAE/g DM). Do d6, ¢6 thé xem cy rau cang cua
ltc ra hoa hoan toan 1a nguyén liéu tiém ning dé nghién ctiu ché bién thanh cac san pham thyc
pham chtrc nang tot cho st khoe.
3.2. Anh hwéng ciaa ty 1¢ phdi tron dén chat lweng san pham tra
3.2.1. Xdc dinh thanh phan héa hoc co bdn cia rau cang cua kho
Ty 1é ham lugng cta cac thanh phan héa hoc co ban trong rau cang cua kho dugc thé hién qua
Bang 3 cho thy, do 4m trong nguyén ligu kho Ia rat thap chi voi 4,46%. Do am thap gitip kéo
dai thoi gian bao quan, tao ra tinh 6n dinh cta nguyén ligu trong qua trinh lam thi nghiém, dong
thoi tao thuan tién trong bao géi va van chuyén. Trong nhiéu nghién ctru vé linh vuc ché bién
tra thao moc, do am <10% duoc xem la ngudng an toan dé bao quan cac loai nguyén ligu. Trong
khi d6, carbohydrates 1a thanh phan chiém ty ¢ Ion nhét trong nguyén lidu voi 68,18% (theo
DM) véi cha yéu la cellulose. Carbohydrates va nhém hop chat polyphenol cé s tuong tac voi
nhau tao thanh céc lién két co tac dung tich cuc dbi véi sic khoe con ngudi . Bén canh do, ham
lugng protein trong nguyén liéu 1a kha thap chi vai 7,31% (theo DM). Protein ciing c6 kha ning
lien két véi hop chat polyphenol, mirc d6 lién két cang cao khi s6 lwgng nhom -OH cua phan
tar polyphenol cang Ion. Lipid trong rau cang cua khé 1a rat thap chi chiém 5,99% (theo DM),
su twong tac gitra lipid véi cac hop chat polyphenol kha da dang va phrc tap theo chiéu hudng
hap thu chit béo c6 tac dung tét dbi véi sirc khoe. Noi bat, rau cang cua kho c6 ham lugng tro
kha cao véi 18,45% (theo DM), chimg day 1a nguon xanh rau chira nhiéu khoang chét.

Bang 3. Thanh phan hda hoc co ban cua rau cang cua kho

Thanh phan (%) Ham lwong
bo am 4,46 + 0,23
Carbohydrates 68,18 + 2,15 (theo DM)
Protein tong 7,31 + 3,07 (theo DM)
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5,99 + 2,25 (theo DM)
18,45 + 3,68 (theo DM)

Lipid tong
Tro tong

3.2.2. Anh huong cua phoi tron d@én gia trj cam quan cuia san pham tra

Viéc phoi tron ty I€ rau cang cua vai ¢o ngot ¢ cac mue do khac nhau ¢6 anh huong I6n den gia
tri cam quan cua dich tra tra thong qua diém danh gia ctia cam quan vién dugc trinh bay ¢ Bang
4.

Bang 4. Biém cdm quan cua cac mau dich tra thdo mgc rau cang cua

Ty 18 (%) Mau Mui Vi Tong diém
c b b

200 2,78 +0,41 3,33+0,71 2,33+0,70 11,27
65:5 3,22 + 0,67 3,22 +0,83° 3,00 + 0,50° 12,55
60 : 10 4,33+ 0,712 3,89 + 0,782 4,44 + 0,532 16,83
55: 15 3,67 +0,71% 3,67 +0,71% 3,67 +0,87% 14,68
50 : 20 3,44 + 0,73 289 +0,78° 2,33 +0,50° 11,27
HSQT 1,00 1,50 1,50

*Ghi chu: Trong cung mot cot, cdc $6 trung binh theo sau boi mot hodc nhitng chir cdi gidng nhau thi
khac biét khong co y nghia thong ké ¢ murc y nghia 5% bang phép thir Tukey.
Tra thao maoc tui loc c6 ty & phéi tron 60% rau cang cua :
25% tra xanh : 10% co ngot : 5% la dira 1a cho san pham
c6 mirc d6 yéu thich cao nhat & ca 3 tiéu chi vé mau, mui
va vi cua dich tra voi diém trung binh 1 16,83, xép loai
kha. Trong @6, ty & co ngot 1a yéu t c6 tac dong chinh
dén gia tri cam quan ciia san pham. Ban dau khi tang ty
1& co ngot tir 0% dén 10% thi gi4 tri cam quan cua san
pham c6 xu huong tang 1én do tao nén vi ngot hai hoa.
Tuy nhién, khi tiép tuc tang ty 1€ co ngot thi lai lam giam
chat luong caa san pham, diém cam quan caa san pham
giam xudng rd rét. Tir két qua cua nghién ctiru da ghi nhan ty 18 co ngot qua thap (<10%) tao
san pham khi pha tra c6 vi rat nhat nhung khi ty 18 co ngot qua cao (>10%) lai tao san pham khi
pha tra c6 vi ngot gat, mui va vi khong dugc hai hoa, hap dan do co ngot c6 mui dic trung nén
V6i ty 18 16n s& lan ap di mui thom nhe cua l4 dta.
Két qua trong nghién ciru nay cho thay ty 1€ co ngot bé sung voi luong 10% s& cho san pham
tra c6 gia tri cam quan tot nhat tuong dong v6i mot so nghién cau san Xuat tra thao moc bo sung
co ngot trude ddy. Trong quy trinh san xuat tra hoa dau biéc (Clitoria ternatean L.) da xac dinh
ty 18 phdi tron thich hop nhit 1a 55% hoa dau biéc, 10% c6 ngot, 25% tra xanh va 10% hoa
clic). Bén canh dé, trong quy trinh san xuét tra tdi loc tir cAy ngai ciru, nhan tran va co ngot da
xéc dinh ty 1& phdi tron 64% ngai ciru, 26% nhan tran va 10% co ngot cho thanh pham tra c6
chat lugng tét nhat.
3.2.3. Anh huong cua ty |é phéi trén dén gi tri TPC va hoat tinh chéng oxy héa cua dich tra
Ty 1& phdi tron c6 su anh huong dang ké dén gia tri TPC va kha nang khir gdc ty do DPPH ciia
dich tra (Hinh 3). Mau dich tra duoc pha tir mau tra véi ty Ié 70% rau cang cua, 25% tra xanh,
0% co ngot cling vai 5% 14 dira chira ham luong hop chat TPP va hoat tinh chdng oxy héa cao
nhét voi 13,05 (MgGAE/g DM) va 67,88% gdc tu do DPPH bi khir. Qua d6, ham luong hop
chat TPP va hoat tinh chéng oxy héa cua dich tra ty 18 thuan véi ty Ié trong luong cua thanh
phan rau cang cua trong san pham tra.
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s TPC (mgGAE/g DM) — Phén tram gbe tr do DPPH bj khit (%)

16 | 6788 70
_ 14 58;
= 66 &
al2 64 2
510 : : 62 2
E 6 58 E =
g A 56 &
= 54"‘3

2 52 A

0 50

65:5 60:10 55:15 50:20
T¥ 1€ rau cang cua : ¢ ngot

Hinh 3. Ham lugng polyphenol tong s va hoat tinh khir goc tu do DPPH cua dich tra
O céc ty 1€ phoi tron

3.2.4. Anh huéng cia ty 1¢ phdi tron dén ham lugng duong khir va pH ciia dich tra
Khi tang ty 1€ c6 hgot trong san pham, ham lugng dudng khu trong dich tra tang 1én va pH cua
dich tra giam xuong vai két qua cu thé duoc thé hién & Hinh 4.

7.5 = pH —e—Ham lrgng duong khit (mg/g DM) 18 g
74 16 oo

15 Y

73 14 g
z 72 13
ST .‘ 103
pa 7.0 ] 8 S
2 69 ’ =
6.8 i
6.7 45
6.6 2 E
6.5 0 =

70:0 65:5 60:10 55:15 50:20
T¥ 1é rau cang cua ; ¢é ngot
Hinh 4. pH va ham lugng duong khir trong cac mau dich tra

Khi ting ty 18 co ngot tir 0% dén 20% thi pH cua dich tra giam nhung véi gié tri khdng qué I16n
tir 7,24 xubng 6,92 chiing to ¢6 ngot c6 tinh acid nhe, ham lwong acid hitu co trong cac nguyén
liéu c6 anh huong dén vi ciia cac san pham tra va doi khi anh huéng dén mau cua dich tra dbi
Vi cac san pham c6 nguyén liéu chira sic to anthocyanin nhu tia t6 hodc hoa dau biéc. Bén
canh do, nghién ctru cling ghi nhan ham lugng duong khu trong dich tra tang theo voi ham
lugng dao dong tir 7,24 dén 15,31 (mg/g DM). Chét tao ngot trong co ngot la 1 loai glucoside
dic biét ma co thé khong thé chuyén hda va hap thu duoc nén rat cé tiém ning st dung ¢ doi
tugng nhiing bénh nhan tiéu duong, béo phi.

3.2.5. Pinh tinh mét s6 nhém hep chat tr nhién c6 hoat tinh sinh hoc trong dich tra

Duya vao c4c du hiéu phan mg dic trung, cho thay dich tra rau cang cua tdi loc chira da dang
cac nhém hop chat ty nhién c6 hoat tinh sinh hoc nhu: nhém polyphenol (tannin, flavonoids),
nhém saponin va nhdm alkaloids. C&c hop chét tu nhién c6 hoat tinh sinh hoc tir thuc vt c6 tac
dung tich cuc ddi véi sac khoe con ngudi vi chiing 6 tinh chdng oxy héa manh. Chét chéng
oxy hoa déng vai trd quan trong trong viéc ngin ngira cac qué trinh gay bénh lién quan dén néo,
ung thu, viém, rdi loan hay thodi héa than kinh, tiéu duong, viém khép ciing nhu tim mach.
Ngoai ra, cac hop chat nay con dugc béo céo la cd hoat tinh khang khuan ty nhién chéng lai
cac vi sinh vat gay bénh khac nhau.
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~ Bdng 5. Bang két qua dinh tinh
mot s6 hop chat tu nhién trong dich trich ¥ .
cay rau cang cua | l

Tén hoat chat Két qua
Phenolic va tannin
Flavonoids
Quinone
Coumarin
Alkaloid
Terpenoid
Saponin

Hinh 5. Két qua dinh tinh mét sb hop chat ty
nhién trong dich trich b6t rau cang cua

| | |+ ]+

4. KET LUAN

Cay rau cang cua thu hoach ¢ huyén Cho Gao, tinh Tién Giang la nguyén liéu thich hop dé san
xuat cac san pham chirc ning giau cac hoat chét sinh hoc tét cho stic khoe. San pham tra thao
mac rau cang cua tdi loc duoc ché bién thanh cong 1a co sd dé dua quy trinh vao san xuat thyc
té nham da dang hoa san pham tra trén thi truong va gop phan tang thém thu nhap cho ngudi
nong dan ¢ dia phuong. ‘ ‘ ,

Lai cam on: Chén thanh cam on Truong Pai hoc Tién Giang da tao diéu Kién dé chung toi thuc hién nghién ciu
nay.
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UNG DUNG VI KHUAN LACTIC TRONG SAN XUAT NEM CHUA
NAM PONG CO (Lentinula edodes)
Lwru Minh Chéu, Tran Ngoc Han, Ly Thi Thity Duyén,
Nguyén Ngoc Thanh, Huynh Xuin Phong*
Vién Nghién curu va Phat trién Cong nghé Sinh hoc, Truong Pai hoc Can Tho
*Téc gia lién h¢: hxphong@ctu.edu.vn
TOM TAT
Muc tiéu ciia nghién ciru nham tuyén chon ching vi khudn lactic ¢é khd ndng 1én men va irng
dung dé xdc dinh cdc diéu kién lén men nem chua nam dong cé (Lentinula edodes). Nghién ciru
sur dung muoi ching vi khudn lactic di dwoc phan Idp va tuyén chon. Cdc diéu kién thir nghiém
bao gom nhiét do it (nhiét g thuong, 30°C, 37°C), mdt s6 giong ching (10°, 10°, 107 té bao/g),
loai nép (nép Thdi, nép Thdi thom, nép Long An déo, nép Long An, nép Hoa Hdo), 1y 1¢ ndm va
nép (40:60, 50:50, 60:40) va nong do muoi (1%, 2%, 3%). Két qua cho thdy ching HCGT31
co kha nang sinh acid lactic cao nhdt (20,10 g/L). Diéu kién lén men thich hop o nhiét do 3 7°C
va mdt s6 107 té bao/g, sir dung nép Long An déo véi ty 1é ndm va nép la 50:50, nong dé muoi
1%. San pham nem chua cudi ciing cé ham lwong acid la 12,23 g/L véi pH la 4,70 va tong diém
danh gia cam quan la 17,67/20 theo TCVN3215:79.
Tir khoa: Lentinula edodes, 1én men lactic, ndm déng cé, nem chua, vi khuan lactic

STUDY ON THE CONDITIONS OF SHIITAKE MUSHROOMS (Lentinula edodes)
FERMENTATION USING LACTIC ACID BACTERIA
Luu Minh Chau, Tran Ngoc Han, Ly Thi Thuy Duyen,
Nguyen Ngoc Thanh, Huynh Xuan Phong”

Biotechnology Research and Development Institute, Can Tho University
* Corresponding Author:: hxphong@ctu.edu.vn

ABSTRACT
This study was conducted to select the fermentative lactic acid bacteria strains and investigate
the factors affecting the fermentation of fermented shiitake mushrooms (Lentinula edodes). Ten
strains of lactic acid bacteria were fermented in the test medium. The study investigated the
influence of factors such as incubation temperature (normal temperature, 30°C, 37°C), strain
density (103, 10°, 107 cells/g), type of sticky rice (Thai, Thai fragrant, Long An, Long An sticky,
Hoa Hao), the ratio of mushrooms and glutinous rice (40:60, 50:50, 60:40) and salt
concentration (1%, 2%, 3%) to the fermented shiitake mushroom. The results showed that strain
HCGT31 had the highest ability to produce lactic acid (20.10 g/L). The suitable fermentation
conditions were at 37°C and strain density of 107 cells/g. Long An sticky rice was used with
mushrooms at the ratio of 50:50 and 1% w/w of salt concentration. The final fermented shiitake
mushroom has an acid content of 12.23 g/L with a pH of 4.70 and a total sensory evaluation
score of 17.67/20 according to TCVN3215:79.
Keywords: Lactic acid bacteria, lactic acid fermentation, Lentinula edodes, fermented
mushroom, shiitake mushroom.
1. TONG QUAN
N4m an con dugc biét dén 1 'thit cta rimg' do ham luong protein cua ching Ién hon trong hau
hét c4c loai trai cAy va rau qua. Cac loai ndm an dwoc bao gdbm it nhat 1000 dén 2500 loai co
thé duoc phan biét va chi ¢ khoang 25 loai dugc chap nhan rong rai 1am thuc pham, mot sé
loai duogc trong cho muc dich thuong mai. Hién nay, c6 5 loai duoc trdng phd bién gom
Lentinula (22%), Pleurotus (19%), Auricularia (18%), Agaricus (15%) va Flammulina (11%),
Chlem khoang 85% san lugng nam trén thé gioi. Nam tuoi c6 d6 4m cao, pH ¢ muc trung tinh
nén néu khong duoc bao quan can than s& dan dén su phét trién cua vi khuan gay hu hong, qua
thé bj sim mau va thay d6i mui vi, tham chi hinh thanh céc chat c6 hai cho sirc khoe cua con
ngudi [4]. Nam thuong duoc sir dung ¢ dang twoi dé nau sap, 1am nudc sbt, salad, dd nhdi hay
duoc 1am kho, dong hop va dong lanh. Bén canh d6, & nhiéu noi trén thé gisi, ngudi ta di ung
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dung vi khuan lactic trong ché bién va bao quan nam. Tur 1au, vi khuan lactic va acid lactic da
duoc ¢ng dung rong rai trong nhiéu linh vuc va déng vai trd quan trong trong cudc sdng cua
con nguoi. Ban chét cua qua trinh 1én men acid lactic 1a sy chuyén hoa duong glucose théng
qua qué trinh duong phan va Ién men tao thanh acid. Chinh qué trinh 18n men lactic tao diéu
kién bao quan thuc pham, 1am cho thuc pham chdng lai su hu hong do vi sinh vat, 1am ting gia
tri cam quan cling nhu ting cuong cac dic tinh bdi bd stc khoe cua san pham théng qua viéc
san Xut cac chat chuyén hoa tir hé vi sinh vat c6 loi .

NAm dong c6 (ndm huong) hién 14 mot trong nam loai NAm in dwoc trong nhiéu nhat trén thé
giéi. Chiing di duoc sir dung trong y hoc va Iam thuc phdm trong hang nghin nim & Nhat Ban,
Trung Qudc va Han Quéc, hién dang trd nén phd bién trong cac san pham dinh dudng va dugc
pham & khap Chau Au va Bic My. Nam dong c6 chira nhiéu chat dinh dudng va di duoc chirng
minh 1a mang lai nhiéu lgi ich sicc khoe nhu c6 kha nang chéng lai khdi u manh mé bang duong
udng va duong tiém ¢ ca dong vat va ngudi ; chdng lai cac bénh nhidm triing do vi khuén, virus,
ky sinh tring; diéu hoa mién dich va lam giam cholesterol. Tuy nhién, hién chua cé nhiéu
nghién ctru v& qué trinh 1én men cua loai ném nay. Vao nam 2017, Khaskheli et al. da nghién
ctu cac dac tinh ly héa va cam quan cua nam déng co ngam chua. Céc tac gia thu dugc san
pham sau qua trinh chan, xtr Iy mudi (qua dém), tron ndm vai gia vi va bao quan bang acid
acetic va natri benzoate. Vi vay, day khong phai la qua trinh 1én men lactic ma la qué trinh
“wdp” bang céch st dung acid hiru co. Do d6, nghién ctru nay dugc thyc hién nham sir dung vi
khuan lactic dé 1én men nem chua nim dong c6, nham tao ra mot san pham méi ¢6 gia tri cao
vé mit sinh hoc va dinh dudng, giup da dang hda san pham. Pac biét 1a cung cap thém thyc
pham trong khau phan nguoi dn chay, nang cao hiéu qua va cai thién doi séng kinh té cho céc
ho dan trong nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Nguyén vt ligu va hoa chat

Mudi chang vi khuan lactic dugc tuyén chon va luu trix tai Phong thi nghiém Céng nghé Sinh
hoc Thuc pham, Trudng Pai hoc Can Tho gom TX61, HCGT31, HK162, L54, L7, HK221,
.39, HCM2, TX3, L30. [15-16]. Mbi truong MRS gém cé yeast extract 0,4%, beef extract
0,8%, peptone 1%, D-glucose 2%, KoHPO4 0,2%, MgSO4 0,02%, MnSO4 0,004%, Tween 80
0,1%, C2H3sNaO2 (sodium acetate) 0,5% (De Man, Rogosa, & Sharpe, 1960). Cac hoa chét phan
tich acid téng bao gom NaOH 0,1 N (Viét Nam) va phenolphthalein. Nam dong cd, nép va cac
gia vi khac (dau thuc vat, toi, duong, tidéu, mudi) dugc mua tir Trung tim thuong mai Sense
City Can Tho.

2.2 Phwong phap

2.2.1 Tuyén chen ching vi khudn lactic ¢6 kha ndng 1én men nem chua nam déng cé

M0i truong thir nghiém vei ty 1€ nam dong co va nép d3 niu chin 12 40:60 (w/w) dugc phéi tron
v&i 5% (wiw) dau thuc vat, 8% (w/w) toi bam nhuyén, 1,5% (w/w) tiéu xay, 1,5% (w/w) duong,
1,0% (w/w) mudi [17]. Chung 0,4% (v/w) dich tang sinh cua cac chung vi khuan lactic (mat s6
10° té bao/mL) vao cac mau méi trudng thir nghiém, tron déu va u 1én men trong 2 ngay. Do
pH va xac dinh ham luong acid lactic sinh ra trong san pham sau 2 ngay 1én men bang phuong
phap chuan d6 sir dung NaOH 0,1 N.
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Hinh 1. So' dd quy trinh cic bwéc 1én men chua nim dong cd
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2.2.2 Khao sat anh hwong cua mdt sé giong ching va nhiér do i dén qué trinh 1én men

Thi nghiém duoc thyuc hién vai 2 nhan t6 13 mat s6 vi khuan (108, 10°, 107 té bao/g) va nhiét do
1 (30°C, 37°C va nhiét d6 méi truong). Tién hanh thyc hién twong tu nhu thi nghiém & muc
2.2.1. Po pH va xac dinh ham luong acid lactic sinh ra trong san pham sau 2 ngay lén men bang
phuong phéap chuan do sir dung NaOH 0,1 N.

2.2.3 Khao st su thay doi cia nguyén liéu gao nép dén qué trinh 1én men

Thi nghiém duoc thyc hién dé xac dinh nguyén lidu nép thich hop cho qué trinh 1én men. Nam
loai nép khéac nhau dugc khdo sat bao gom nép Thai thuong, nép Thai thom, nép Sap thuong,
nép Sap deo va nép Hoa Hao. Tién hanh thyc hién tuong tu nhu thi nghiém ¢ myc 2.2.1 voi
mat s6 gidng ching va nhiét d6 u dugc chon ¢ muc 2.2.2. Bo pH, xéc dinh ham lugng acid
lactic sinh ra va danh gia cam quan nem chua nim déng c6 sau 2 ngay 1én men.

2.2.4 Khao sat s thay doi ty 1é ndm, nép va néng dé muéi dén cam quan nem chua nam dong
co

Thi nghiém duoc thyuc hién dé khao sét su thay doi cua ty 1€ nam nép va nong do mudi dén cam
quan nam dong c6. Quy trinh tién hanh tuong tu nhu so d6 ¢ Hinh 1, trong d6 thay doi ty 18
nam bao ngu va nép (dugc chon ¢ myc 2.2.2) da nau chin véi cac ty Ie 40:60, 50:50 va 60:40
(w/w) va ham luong mubi bd sung duoc bd tri & ba mirc do (1, 2 va 3 % w/w). Do pH, xéac dinh
ham lugng acid lactic sinh ra va danh gid cam quan nem chua nim dong c6 sau 2 ngay 1én men.
2.2.5 Phan tich va xiz Iy két qud

Cam quan san pham duoc danh gia bang phuong phép cho dlem theo tiéu chuan Viét Nam
TCVN 3215-79 vai céac chi tiéu bao gom mau sac, mU| Vi Va cau trac (thang diém md ta tir 0
dén 5) [19] thdng qua Hoi dong danh gia cam quan gém 15 thanh vién (d6 tudi tir 22 dén 40,
thugc Vién Nghién ctu va Phét trién Cong nghé Sinh hoc, Trudong Pai hoc Can Tho).

Két qua duoc xir ly va vé biéu dd bang phan mém Microsoft Excel 2013 (Microsoft Corporation,
USA). Sé liéu duogc xir ly théng ké bang chuwong trinh Statgraphics Centurion XV (Statpoint
Technologies, Inc., USA).
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3. KET QUA VA THAO LUAN ,

3.1 Tuyen chon chung vi khuan lactic ¢6 kha nang lén men nem chua nam dong c6

Muoi chung vi khuan lactic dugc phan 1ap va tuyen chon deu c6 kha néng 1én men lactic trén
moi truong thu nghiém. Bang 1 thé hién gia tri pH va ham luong acid lactic sinh ra sau 2 ngay
Ién men.

Bang 1: Gia tri pH va ham lugng acid lactic trung binh cua 10 chung LAB sau 2 ngay Ién men

Chiing k?a|_r|1 pH sau Acid lactic Chiing pH ban | pH sau| Acid lactic
aAu Ién men (g/L) dau I1én men (/L)
HCM2 | 6,16 3,64% 10,43% TX3 6,14 3,63% 13,65°
L7 6,04 3,58P 9,45¢ TX61 6,13 3,60P 17,48°
L30 6,26 3,64% 14,33¢ HK162 6,23 3,59P 12,23
L39 6,26 3,61° 11,03¢% HK221 6,12 3,732 10,80%
L54 6,14 3,65% 17,25° HCGT31| 6,15 3,67% 20,102

Ghi cha: Céc sé licu trong bang la gia tri trung binh cia 3 lan lap lai. Trong cling mdt cdt cac so
c6 chir theo sau giong nhau thi khac biét khdng co y nghia thong ké ¢ mirc 5% theo kiém dinh
Duncan

Két qua ¢ Bang 1 cho thay tat ca cac chung khao sat déu c6 kha niang 1én men va sinh ra ham
luong acid lactic nam trong khoang 9,45 g/L dén 20,10 g/L. Ham lwong acid lactic cua céc
chung HCGT31, TX61, L54 va L30 la twong ddi cao (>14,00 g/L), trong d6 chung HCGT31
¢6 ham luwong acid lactic cao nhat dat 20,10 g/L va khéc biét c6 ¥ nghia théng ké so voi cac
chung con lai. Riéng cac chung L7, HCM2, HK221 va L39 c6 kha ning 1én men yéu hon voi
gia tri ham luong acid lactic lan luot 1a 7,05 g/L, 10,43 g/L, 10,8 g/L va 11,03 g/L. Trong lén
men rau cu, vi khuan lactic phu thuoc chu yéu vao duong thuc vat va dudng bo sung dé san
Xuat acid lactic [20]. Nam dong co la loai nam co gia tri dinh dudng véi ham luong protein,
chat xo, vitamin va khoang chat cao nhung c6 ham luong chat béo thap [9]. Cu thé la ching
chua khoang 4,5% protein voi cac acid amin thiét yéu; 1,73% chit béo va carbohydrate duoc
tim théy véi ty I kha cao, khoang 87,1% (w/w trong lugng kho). Bén canh do, céc loai duong
bao gom fructose, mannitol, trehalose cling dugc tim thay trong nim dong ¢ voi khodng
14,03% (w/w trong luong twoi) [21-22]. Tur d6 cho thay nAm dong co 1a moi trudng co dy du
chat dinh dudng dé vi khuan lactic phat trién va thyuc hién qua trinh 1én men. Vi khuan lactic
duoc biét dén 12 nhom vi khuan ¢ nhu cau dinh dudng dic biét phic tap va chinh xéac va ngoai
ngudn nang lwong, chling can phai cé nhiéu yéu té tang truong thiét yéu [23]. Ngoai ra, moi
truong thir nghiém con duoc bod sung thém gao nép va cac loai gia vi voi cac muc dich khac
nhau. Trong d6, gao nép khang chi la chat két dinh ma con Ia ngudn cung cip chét dinh dudng
thic day qua trinh Ién men. Céac loai gia vi nhu mudi, duong, toi va tiéu gitp han ché sy phat
trién cua vi khuan khong mong muén (thong qua tac dong diéu chinh muc d6 pH hodc bang
cach tao ra cac chat rc ché) va co vai tro quyet dinh huong vi cudi cung cua san pham [20].
Chinh vi vay, méi truong thir nghiém nay 1a diéu kién thuan loi dé vi khuan lactic phét trién va
tao nhiéu acid lactic.

Xét vé gia tri pH trude 1én men, maoi truong thir nghiém cua tat ca cac nghiém thirc déu ¢ pH
nam trong khoang 6,04-6,26; theo Tripuraneni (2011), pH téi uu cho su phat trién cta da sb cac
vi khuan lactic nam trong khoang 5,5-6,5. Do dé, pH ctia méi trudng thir nghiém Ia hoan toan
pht hop. Sau 2 ngay Ién men, gié tri pH cua 10 chung vi khuan lactic giam xudng muc 3,59-
3,73 va khong 6 su khac biét gitra cac chang. Gia tri pH trong thyc pham 1én men ciing dugc
xem |1 mot yéu té quan trong dé kéo dai thoi han sir dung san pham va & mirc an toan d6i voi
cac vi sinh vat c6 hai. Vi vay, trong qua trinh 1én men nam ndi riéng hay 1én men thuc vat noi
chung, diéu quan trong la gia tri pH phai giam nhiéu va nhanh. So sanh véi nghién ciu cua
Doungkhwan et al. (2017) vé gia tri pH va acid lactic cua xuc Xich thit 1-San (Thai Lan) cho
thiy mau c6 gia tri pH thap nhat 1a 4,35 v&i ham lwong acid lactic Ia 11,7 g/L [24] va nghlen
ctru cua Jabtonska-Rys et al. (2016), sau qua trinh 1én men lactic 1 tuan, gia tri pH caa nam nat
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Agaricus bisporus giam xudng con 3,6-3,75 [25]. Tir cac nghién cau cho thiy chung HCGT31
¢6 kha ning sinh acid lactic cao hon va pH sau 1én men thap hon nén chung vi khuan nay thich
hop cho viéc tng dung 1én men nem chua nam déng co.
3.2 Anh huwéng ciia mdt sé giong chung va nhiés d@é 4 d@én qua trinh 18n men
Két qua ham luong acid sinh ra va gia tri pH cua nem chua nim déng c6 khi 1én men bang
chung HCGT31 & 3 mirc nhiét d6 (nhiét d6 thudng, 30°C, 37°C) va 3 mac mat sé vi khuan (102,
10°, 107 th/g) sau 12, 24, 36, 48 gid duoc trinh bay Bang 2. Nhin chung, ham luong acid lactic
sinh ra c6 su khac nhau khi b6 sung vi khuan & 3 néng d6 khac nhau (10°, 10°, 107 té bao/g)
trong cuing diéu kién 1én men. Cuy thé, ham luong acid lactic & mat s6 107 té bao/g khac biét c6
¥ nghia thong ké so véi hai mac con lai. Sau 24 gid 18n men ¢ nhiét d6 thuong, ham luong acid
lactic sinh ra & mat s6 10° 14 3,90 g/L, mat s6 10° 14 4,32 g/L va ¢ mat s6 107 13 5,19 g/L. Tuong
tw, & 37°C, ham luong acid lactic sinh ra lan luot 13 4, 68 g/L, 4,62 g/L va 6,18 g/L, tuong ng
& 3 nong do tor thip dén cao. Biéu nay c6 thé giai thich rang vi khuan & mat sé thap khi vao mai
truong méi can co thoi gian thich nghi dé phat trién dén mat do thich hop va thyc hién qua trinh
lén men. Trong thyc té, cac san pham I&n men rau cu truyén thdng thuong tan dung hé vi sinh
vat 0 san trong thyc vat dé thyuc hién qua trinh 18n men. Tuy nhién, viéc b sung glong Khoi
dau voi mat sb thich hop khong chi giap dinh huéng qua trinh 1én men theo mong mubn ma
con tang kha ning phat trién cua vi khuan lactic va co tinh canh tranh cao véi cac vi sinh vat
khac trong cac diéu kién méi truong duoc st dung dé tao ra cac san pham 1én men [26-27].
Bdng 2: Gia tri pH va ham luong acid lactic cua chung HCGT31 sinh ra ¢ cac nghiém thirc
Ién men

Nghiém thiic Ham lwgng acid lactic (g/L) Gia tri pH

Nhiét do | Mat so | 12 gio | 24 gior | 36 gio | 48 gior | | 12 gior | 24 gio | 36 gior | 48 gioy
Thuwong | 103 | 2,33° | 3,90% | 5,40% | 6,45° 5,552 | 5,23% | 4,922 | 4,64°
Thwong | 10° | 3,00 | 4,32 | 5,07 | 540° 5,522 | 5,15 | 4,897 | 4,75
Thwong | 107 |3,45°4| 519° | 6,66° | 6,00° 5,46 | 517° | 4,842 | 4,72%
30°C 108 | 3,53 | 4,17% | 4,74% | 6,53° 5,38 | 5,13 | 4,82% | 4,66
30°C 10° | 2,85% | 3,45¢ | 5,94 | 6,38° 5,37%¢ | 508 | 4,772 | 4,55¢
30°C 107 | 3,75° | 4,05%¢ | 4,599 | 6,30° 5,350 | 5130 | 4,77% | 4,48°
37°C 108 | 5,25% | 4,68 | 8,67° |10,28° | | 5,27°% | 4,929 | 4,77% | 4,27
37°C 105 | 5,48% | 4,62 | 9,54° | 10,43°| | 5,17% | 4,91¢ | 4,41° | 4,29
37°C 107 548 | 6,18% | 11,40° | 12,532 5,24° | 4,929 | 4,42° | 4,23

Ghi chii: Cac so liéu trong bang la gid tri trung binh cua 3 lan Igp lai. Trong cling mét cgt cac so
c6 chir theo sau giong nhau thi khac biér khong cé y nghia thong ké ¢ mic 5% theo kiém dinh
Duncan

Bén canh viéc chiung mat sé vi khuan thich hop thi nhiét do ciing 1a mét trong nhirng yéu té
quan trong dé ndm dong co lén men co chét luong cao. Nhiét d6 12 yéu t anh hudng dén téc
d6 sinh truong va sinh acid caa vi khuan lactic, tao loi thé canh tranh so véi céc loai vi sinh vat
khéc. Két qua tir Bang 2 cho thiy luong acid sinh ra ting theo thoi gian va c6 khac biét gitra
cac muc nhiét do. Trong 12 dén 24 gio ddu, ham lugng acid sinh ra ting nhe so véi tir 36 dén
48 gio tiép theo. Vi ciing mat sé ban dau nhung ham lwong acid lactic & nhiét d6 thuong va
30°C sinh ra ludn thap hon & 37°C va khéc biét c6 y nghia vé mit théng ké. Cu thé 1a & nhiét
d6 37°C, v6i mat s6 107 té bao/g, ham lwong acid sau 12 gio 1a 5,48 g/L va sau 24 gio 14 6,18
g/L (tang 0,7 g/L), sau 36 gio thi ham lwong acid lactic tang manh 1én 11,40 g/L va 48 gi¢ sau
d6 thi dat 12,53 g/L. Nguyén nhan c6 thé 1a do 37°C la nhiét d6 téi wu cho qua trinh sinh truéng
va lén men cua vi khuan lactic ndi chung. Céc nghién ctru trude day déu cho thay 37°C 1a nhiét
d6 thich hop cho viéc san sinh nhiéu acid lactic khi khao sat anh huong cua nhiét do dén qué
trinh sinh acid lactic caa cac chung LAB phéan lap [28-29].
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Bén canh ham luong acid lactic sinh ra, ¢ thé thiy gia tri pH sau 24 gi¢ 18n men nam trong
khoang 4,91-5,23. Tuy nhién, tir giai doan 36 dén 48 gid, lwong lactic sinh ra ¢é sy ting manh
dan dén pH méi truong chi con khoang 4,23-4,75, két qua 1a san pham sau 1én men qua chua.
Do d6, thoi gian thich hop dé két thic qué trinh 1a 24 gio do san pham c6 gié tri pH phd hop
vé6i pH caa TCVN 7050:2009 ddi véi cac san pham thit 1én men khong qua xir ly nhiét véi
khoang pH cho phép 4,5-5,5 [30]. Trong nghién ctu cua Nguyén Thi Lam Doan et al. (2013)
thi pH trong nem chua cling nam trong khoang 4,3-50 [31] va nghién ctu cua
Chockchaisawasdee et al. (2010) ciing da két thic quéa trinh 1&n men xdc xich nAm bao ngu khi
pH dat 5,0 [17]. Nhu vay, thoi gian thich hop cho qua trinh [én men nem chua nim dong co 1a
24 gio khi 1én men ¢ 37°C va mat sb ban dau dat 107 té bao/g.
3.3 Anh hwéng cua nguyén liéu gao nép dén qua trinh 1én men
Thi nghiém dugc thuc hién dé xac dinh loai nép thich hop cho qua trinh 1én men. Két qua gia
tri pH va ham luong acid lactic sinh ra sau 24 gio 1én men caa ching vi khuan HCGT31 vai 5
loai gao nép khac nhau duogc thé hién trong Bang 3. Két qua cho thdy ham luong acid lactic
sinh ra giita 5 loai gao nép khdng c6 su chénh léch 16n va dao dong trong khoang 7,20-8,78
g/L. Trong d6, ham lugng acid lactic cua nép Thai thom 1a thap nhat (7,20 g/L), ké dén Ia nép
Hoa Hao (8,18 g/L), nep Théi (8,40 g/L), nép Long An (8,48 g/L) va nép Long An déo tao ra
luong acid lactic cao nhét véi 8,78 g/L. Ngoai ngudn dinh dudng tir ndm dong co, gao nép ciing
la ngudn cung cip co chat cho vi khuan lactic sinh truong va phéat trién. Thanh phan cua gao
nép chira 74,5% carbohydrate, 8,6% protein, 1,5% lipid va 0,8% khoéang chat (magie, canxi,
phospho, sit,...) cling nhu cac vitamin (B1, B2, PP) [32]. Do d6, viéc phéi tron nguyén liéu
gitip tang cudng ngudn dinh dudng dé cho vi khuan lactic hoat dong va Ién men mat cach hiéu
qua nhat.

Bang 3: Gia tri pH, ham luong acid lactic va diém sé danh gia cam quan cia nem chua nam

dong co trén cac loai nép khéc nhau

. Acid Chi tiéu Diém
Loai pH ban lacti _ .
nép diu pH sau actic Mau M Vi Ciu tryng
(9/L) sic ' | trgc | binh
;‘?‘”g 6,49 442> | g4 | 4112 | 389® | 333 | 360 | 372
Long 6.50 4.44b 8 78 4330 | 433 |422°| 433 | 430
An déo
Thai 650 | 4360 | 8400 | 433 |a433® 387|433 | 417
Thai 644 | 434 | 7200 | 400 | 420 | 30| 3670 | 386
thom
Egg 6.54 438H | g1g® 3897 | 356° |3,00¢| 311¢ | 3,39

Ghi chu: Cac sé liéu trong bang la gia tri trung binh cua 3 lan 1gp lai. Trong ciing mgt cot
cac so o chaz theo sau giong nhau thi khac bi¢s khong co y nghia thong ké ¢ mirc 5% theo
kiém dinh LSD

Xét vé qué trinh [én men gitra cac loai nép c6 sy khac biét nhung khong co y nghia thong ke.
Do do, ngoai yeu t6 ham luong acid lactic thi dé d4nh gia kha ning san pham nem chua can
phai dya vao yeu t6 cam gquan san pham. Két qua danh gia cam quan tir 15 thanh vién cho thay,
vé mau sic, ca 5 loai gao nép sau 24 gid 1én men déu c6 mau dic trung ctia nam va nép, véi
murc diém twong ddi cao tir 3,89-4,33/5 diém va khong c6 su khéac biét. V& mui cua nem ciing
khong cé su khéc biét vé mat théng ké dbi véi 5 loai nép (3,56-4,33/5 diém), tat ca déu co mui
thom dac trung cua nem chua, khdng c6 mui la. V& vi, nép Long An déo c6 gia trj cam quan
cao nhat (4,22/5 dlem) véi vi nem hai hoa va kha ngon, co khéc biét y nghia vé mat thdng ké
vé6i vi cua bon loai nép con lai (3,00-3,67/5 diém). V& ciu trdc, nép Long An déo c6 do déo,
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mém va d6 két dinh cao, s6 diém dat dugc 1a 4,33/5 diém va c6 su khac biét ¥ nghia vé mat
théng ké. Di vai nép Hoa Hao, c6 do két dinh va do déo thap, 1am nem bi mém khong déu,
c4u tric nem bai roi, do d6 chi dat 3,11/5 diém. Nguyén nhan c6 thé I1a do su khac nhau vé ham
lrong amylopectin trong céc loai nép. Nép duoc biét 1a khac vei gao thong thudng chi yéu la
co it (<5%) hoic hau nhu khéng c6 amylose nhung lai c6 ham luong amylopectin cao [33].
Chinh ty I¢ cua amylose va amylopectin da chi phol cac dic tinh ly hoa cua nép bao gdom cac
dic tinh vé két cau, nhiét do va sy nau chin caa nep [34]. Do do, v6i ham lugng acid lactic sinh
ra 8,78 g/L cao nhat va gia tri cam quan dat duoc tong diém trung binh 1a 4,30/5 diém, cao hon
s0 véi cac loai nép con lai nén nép Long An déo duoc lya chon dé sir dung trong nem chua nam
dong c6 ¢ thi nghiém tiép theo.
3. 4Anh huong cua ty I¢ Ndm, Nép va nong dé muai dén cam quan nem chua nam déng cé
Ti 16 nAm, nép va mudi thich hop cd vai trd quan trong trong viéc nang cao cam quan cua san
pham. Gia tri pH va ham luong acid lactic sinh ra khi thay doi ty 1& nAm, nép va nong d6 mudi
sau khi 1én men 24 gio duoc thé hién ¢ Bang 4. Két qua cho thay qué trinh 1én men nem chua
nim dong cd co thé xay ra vai ty 1& ndm, nép va ham lwong mubi khac nhau, trong d6 ham
lwong acid lactic sinh ra sau 24 gio 18n men giita cac nghiém thirc dat tir 7,80-12,23 g/L. Vé
nguyén tac, thuc vat c6 thé duoc 1én men ma khong can bo sung muoi, mac di mudi la mot
thanh phan rat quan trong dong gop vao huong vi, cung nhu tao diéu kién yem khi trong quéa
trinh 1én men [35]. Ngoai ra, nong do mudi cao con gilp wc ché su phét trién caa cac vi sinh
vat khong mong muon va gay ra su phan giai plasmolysis, gop phan thuc day su phat trién cua
vi khuan lactic bang cach giai phong cac chat dinh dudng c6 trong té bao thuc vat. Nong do
mudi trong qua trinh 18n men rau cé thé dao dong tir 2% dén 8% trong qué trinh 1én men va Ién
dén 16% trong mot s6 loai rau bao quan [36]. Tuy nhién, lugng sir dung con phu thudc vao loai
rau va s¢ thich cta nguoi tiéu dung [37].

Bang 4: Gia tri pH, ham lugng acid lactic va diém s6 danh gia cam quan ciia nem chua nam

dong cd
ile i Chi tiéu i
Ti €| 5 I¢ | pHban | pH Acid ! ' biém
N4 muéi dau sau lactic > < . Cau trung
va néep (g/L) Mau | Mui Vi triic binh

1% | 6,28 | 4,71* | 9,08™ |4,00%|3,89% | 3,11° | 3,78%° | 3,70
40:60 | 2% 6,36 | 4,80% | 8,18%¢ | 4,112 |3,78%| 3,22 | 3,67 | 3,70
3% | 6,23 | 4,98 6,159 | 4,112 | 3,78 | 2,67 | 3,44° 3,50
1% | 6,21 | 4,70% | 1223 |456%|4,22% | 456° | 4,33 | 4,42
50:50 | 2% 6,36 | 4,69% | 10,28% |4,33%|4,11%| 3,78° | 4,00° 4,06
3% 6,29 | 4,74® 7,95¢ | 4562 |3,89% | 3,33 | 378 | 3,89
1% 6,24 | 469% | 12,08 | 4,33 |4,00°| 3,67° | 3,67° 3,92
60:40 | 2% 6,27 | 4,72 9,23 4,332 |3,67%| 3,11 | 3,56 | 3,67
3% | 6,26 | 459° 7,80 | 4222|3442 | 3,00 | 3,22° | 347

Ghi chi: Cac s6 liéu trong bang la gia tri trung binh cia 3 lan 1gp lgi. Trong cling mét cgt cac s ¢o
chir theo sau giong nhau thi khac biét khong co y nghia thong ké ¢ mic 5% theo kiém dinh Duncan

Két qua danh gia cam quan tir 15 thanh vién cho thdy vé mau séc, cac nghiém thirc c6 s diém
cam quan dat tir 4,00-4,56 diém, khong cd su khac biét 16n véi mau tuoi dep, dic trung cua
nim va nép. V& mui cia nem, c&c mau nem dat gié tri cam quan tir 3,44-4,22 diém, c6 mui
thom dic trung va khong xuét hién mui la caa nem chua. V& vi, két qua cho thiy cac mau nem
c6 s6 diém tir 2,67-4,56 va cd khéc biét y nghia vé mat thong ké. Trong d6 cac mau nem & ham
luong mudi 3% va 2% déu co gia tri cam quan thap véi vi nem tuong ddi man. Ddi véi ham
lwong mudi 1% thi nhan duoc sy danh gia tot hon véi sé diém tir 3,11-4,56 diém, mau nem c6

96



Chuyén san Phat trién Khoa hoc va Cong nghé sb 8 (1), 2022

vi chua va man rat hai hoa. Vé ciu trdc, o ty 16 nam va nép 1a 50:50 thi san pham co gla tri cam
quan cao dat cao nhat vei khoang 3,78-4,33 diém. D1eu nay cé the ly giai rang, luong nep trong
cac mau nem vura du, mqm dong dqu giap dinh hinh tét, do do maq nem c6 do déo nhit dinh va
kha nang két dinh cao. O 2 ty 1€ nam va nép la 40:60 va 60:40, vé mat cam quan khong dugc
danh gia cao lado o ty I¢ nim va nép 60:40 thi lugng nép khong du dé lam cho mau nem mém
dong déu va do ket dinh bi thap. Nguoc lai & ty 18 nAm va nep 40:60, luong nép du nhleu lam
mau nem qua mem nem bi roi rac. Tir cac gia tri cam quan vé mau sac, mui, viva Cau tric c6
thé két luan mau nem & ty 16 nam va nép 1a 50:50 va ham luong mudi 1% c6 sb diém trung binh
dat cao nhat (4,42 diém) véi mau tuoi dep, dic trung cho ndm va ,nép, mui thom dac trung cua
nem chua, khéng c6 mui la, vi chua va vi man hai hoa va cé d6 két dinh cao.

4. KET LUAN

Két qua nghién ctru da tuyén chon duoc ching vi khuan lactic HCGT31 trong 10 ching LAB

v6i kha ning sinh acid lactic cao nhat, dat 20,10 g/L sau 2 ngay lén men. Nep Long An déo

duoc chon 1am moi truong dé san xuat nem chua nAm déng cé véi ti 1& nép va nim 1a 50: 50 va

1% mudi. Biéu kién thich hop cho qua trinh 1én men nem chua la dugc 0 ¢ 37°C véi mat s6

gidng ching ban dau 12 107 té bao/g, ham lugng acid lactic sau 48 gio 1én men 1a 12,23 g/L, pH

4,7 Nhin chung, két qua budc dau cho thay tiém nang phat trién san pham nem chua tir nam

dong co.
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