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TOM TAT

Trai so ri (Malpighia glabra L.) rit giau vitamin C va c6 tac dung tt cho sic khoe.
Nghién ciru ndy thé hién anh huong cua loai trai so ri, phwong phap xtr Iy so ri, didu kién siy
phun (ham lwong maltodextrin, téc d6 ddng hoa, thoi gian dong hda, nhiét d6 sdy, pH dich
say) 1én dén ham luong vitamin C caa bot. Két qua cho thay, qua so ri twoi voi phuong phap
xtr Iy ép, ham lugng maltodextrin 20%, thoi gian dong hoa 10 phut, toc do dong hoa 12.000
vong/phat, pH dich siy la 3 va nhiét do sy 170°C cho san pham bét chira ham lwong vitamin
C 121,01 mg/g bot. Bot so ri giau vitamin C s& 1a san pham tiém ning trong viéc nang cao stc
khoe con ngudi va da dang héa san pham chéng oxy hoa.

Tir khéa: Bot, maltodextrin, sdy phun, vitamin C, xu 1y, so ri.

1. MO PAU

Cay so ri c6 tén khoa hoc 1a Malpighia glabra L. thuoc ho Malpighiaceae, c6 ngudn géc
tir Texas [1]. Trai so ri dwoc tiéu thy dé ngin ngira bénh tat hoic nhu chét hd tro trong phuong
phap diéu tri vé y té, co dugc tinh va duoc sir dung nhu chat chng thiéu mau, chat kich thich
su thém an, chira lanh vét thuong, chdng viém, chat khoang, chat chéng nim va chat chéng
oxy héa. Qua so ri dugc khuyén céo c6 tac dung ngin ngura cac bénh nhu ting huyet ap, ung
thu, viém gan, bai li€t, cam cim, cam lanh, suy gan... [2], dong thoi 1a ngudn cung cap vitamin
C tu nhién nhiéu nhat va duoc hap thu tot hon bdi co thé con ngudi hon 14 acid ascorbic tong
hop, ham lwong vitamin C ¢ trong so ri gip 50 1an so véi cam, chanh. Ngoai ra, qua con chira
nhiéu vitamin A, caroten, vitamin By, vitamin B, anthocyanin, cac hop chét phenalic, protein,
carbohydrate va khoang chét nhu sét, canxi va photpho [3].

Vitamin C (acid ascorbic (AA)) duoc tim thiy trong nhiéu loai trai ciy twoi, rau twoi [4].
Céc loai thuc pham chira nhiéu acid ascorbic nhu: so ri, cam, chanh, budi, dua hau, du di, dau
tay, xoai thuong khodng (10-100mg/100g). Tuy nhién, trong qua trinh ché bién va bao quan
thuc pham cé su that thoat dang ké vé ham luong vitamin 1am cho thuc pham tro nén ngheo
dinh dudng [5]. Vi vay, viéc vi bao vitamin 12 cach tiép can day hira hen dam bao tinh 6n dinh
ctia acid ascorbic va cai thién duoc kha nang chap nhan ctia ngudi tiéu dung ddi voi cac loai
chat mang thuc pham, dong thoi lam ting chit lvong va dinh dudng cho san pham. Céc ky
thuat dwoc sir dung phd bién nhat dé vi bao acid ascorbic (hoa tan trong nuéc) bao gdm sy
phun, siy lanh, ¢p dun, hoa long chat bao, boc liposome, tao giot ty, dun ly tdm va dia quay...
Phuong phap sdy phun da duoc st dung rong rai dé san xuat thuong mai trai cay va rau qua
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kho, 1a mot phuong phép tién tién, tao nén nhitng san pham dang bot c6 chat lugng cao, toc
d6 siy nhanh, thich hop dé tao san pham bt trai cay tir dich qua, 1a nguyén ligu rit nhay cam
vé6i nhiét do, can giam thiéu thoi gian siy [6].

Trong nghién ctu nay sir dung phuong phap say phun véi muc tiéu chinh 1a khao sat cac
théng sb anh huong cua diéu kién say phun 1én kha nang vi bao dich chiét tir trai so ri vdi cac
nghién cau cu thé nhu: danh _gia anh huong cua loai nguyén liéu, phuong phap xu ly nguyén
liéu, ndng d6 maltodextrin, téc do dong hoa, thoi gian dong hda, nhiét o say, pH dich sdy dén
ham lugng vitamin C trong bot san pham. Bén canh d6, nghién ctru ciing tién hanh phan tich
cau tric vi hat bang kinh hién vi dién tr quét (SEM) dé tao co so ly thuyét va thuc tién gidp
phét trién hiéu qua phuong phép nay.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén ligu
2.1.1. Nguyén liéu

Trai so ri c6 mau vang dén do, khéng bi sdu hay dap nat, xut xir & tinh Péng Thap, duoc
riea dudi voi nude dé lam sach, bé cuong phuc vu cho nghién ciru.

2.1.2. Hoa chat

Céc hoa chét sir dung trong nghién ciru bao gém: acid metaphotphoric, acid acetic (>
99,98%), thiourea (CH4N2SQO4), bromin, acid sunfuric (H.SO4), ethanol (>999,5%), Aluminum
Chloride Hexahydrate AICIs.6H:0 (AICIs.6H20), sodium nitrite (NaNOz), maltodextrin
(MD), déu c6 xuat xir Trung Qudc, acid ascorbic (> 99%) co6 ngudn goc An bo va 24
dinitrophenilhydrazin (> 99,5%), folin-cialteu, acid galic (> 99,98%) c6 ngudn gdc tir Bic.

2.1.3. Thiét bj

Thiét bi sir dung trong nghién ciru 1a: méay dong héa huyen ph, IKA-T25-Dic, toc do
20000 vong/phat; May say phun SD-06AG LabPlant- Anh.

2.2. Phuong phap
2.2.1. B tri thi nghiém

Nguyén liéu dugc bao quan ¢ 2 nhiét do khac nhau la nhiét @6 thuong va nhiét do dong
(-18°C, sau rd déng), dich chiét so ri dem di siéu am & thoi gian 2, 4, 6, 8, 10 (phdt), cong sut
siéu am la 20, 25, 30, 35, 40 (%). Ham lugng maltodextrin 1a 5, 10, 15, 20, 25 (%) vai tdc do
khudy dong hoa 8.000, 12.000, 14.000, 16.000 (vong/phut) tai cAc khoang thoi gian lan luot
la 5, 10, 15, 20, 25 (phdt), nhiét d6 siy phun 1a 140, 150, 160, 170, 180 (°C). Chit luong bot
sau say dugc danh gid qua ham lugng vitamin C c6 trong san pham.

2.2.2. Phirong phap phdn tich

pH do bang méay pH dién cuc thiy tinh Sianalytics - Dirc.
Kich thudc va hinh thai hat duoc xac dinh bang kinh hién vi dién tir quét (SEM).
_ Dbinh lugng vitamin C bang phuong phap do quang phé UV-VIS, sau khi phan tng véi
thudc thtr 2,4-DNPH va do ¢ budc song 521 nm [7].
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2.2.3. Phan tich dir liéu

Dit liéu dugc xir 1y bang phan mém JMP 10.0. Phén tich phuong sai 2 chiéu (ANOVA,
a=0,05) giuqc thgc hién Qé tim ra sy khac biét c6 nghia gitta muc khao sat. Moi nghiém thtrc
12p lai 3 1an va thé hién s0 liéu dudi dang trung binh + SD.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia loai nguyén ligu
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Hinh 1. Anh huong caa loai nguyén liéu dén ham lwong vitamin C (Dich tuoi va dich dong lanh)

Két qua thé hién trén Hinh 1 cho thay loai nguyén li¢u co anh hudéng khong déng ké dén
ham lugng vitamin C (p<0,05), tuong dong véi két qua nghién ctiu coa Vail (1942) [8]. Qua
trinh rd dong trong nudc cua dich chiét so ri trude khi phan tich khé tén thoi gian va trong
khoang thoi gian d6, qua trinh oxy héa vitamin C c6 thé d bat dau, dan dén ham luong vitamin
C thu duoc tir qua tuoi cao hon so vdi qua duge dem di dong lanh, twong tng la 1579,78 +
19,918 ppm so vai 1282,75 + 26,401 ppm.

3.2. Anh hwéng ciia phwong phap xir Iy nguyén liéu
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Hinh 2. Anh huong caa phuong phap xir Iy nguyén liéu d¢én ham lugng vitamin C
Hinh 2 cho thay phuong phap xir 1y nguyén li¢u c6 anh huong r6 rét dén ham luong
vitamin C cling nhu hi¢u suat thu hoi dich chiét so ri (p<0,05). Phuong phap €p qua twoi thu

dugc ham lugng vitamin C cao nhat ( 1579,78+ 19,918 ppm), khi str dung phuong phap xay
véi cung nguyén liéu tuoi, thu dwge ham lugng vitamin C thap nhat (1125,84 + 26,608 ppm).
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Céc qué trinh co hoc tac dong 1én qua so ri nhu xay, cha, ép lam tn thuong té bao qua do do
xay ra cac phan ung hoa hoc. Khi cc té bao bi ton thuong, enzyme oxydase acid ascorbic
duoc giai phong va cudi cling oxy héa acid ascorbic thanh acid dehydroascorbic (DHA) [9].
Ngoai ascorbic oxidase, peroxidase, cytochrome oxidase va phenolase ciing c6 thé gay ra su
phan huay vitamin C [10]. Bén canh sy phan hiy do enzyme, sy that thoat vitamin C con do
qué trinh oxy héa nhe do diéu kién hiéu khi ciia méi trwong [11].

3.3. Anh hwéng ciia ndng d9 maltodextrin

Két qua thé hién trén Hinh 3 cho théy ty 1 bo sung maltodextrin vao dich truc say phun
¢ anh huong rd rét dén ham lugng vitamin C (p<0,05) cua san pham Khi tang nong do
maltodextrin ham Iuong vitamin C cua bot sdy ciing thay d6i, & nong do 5%, ham luong
vitamin C dat gi tri cao nhat 1056,83 + 2,342 ppm, ham lugng vitamin C dat gia tri nho nhat
930,89 + 7,858 ppm & nong do 25%.
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Hinh 3. Anh huéng ciia ndng d6 maltodextrin dén ham luong vitamin C

Nong d6 maltodextrin cao hon ciing dan dén viéc tao ra cac hat Ién hon, diéu nay c6 thé
lién quan dén d6 nhét cua dung dich, ting theo cap sé nhan véi ndng do maltodextrin. Theo
Masters (1979) [12], kich thudc giot chat long trung binh thay doi truc tiép véi do nhét cua
chat 1ong & téc d6 phun khong d6i. Po nhét chét long cang cao, cac giot hinh thanh trong qué
trinh nguyén tir hda cang l6m va do d6 sau qué trinh siy phun thu duoc céc hat co kich thudc
16n hon.

Viéc thay d6i ndng d6 maltodextrin bd sung vao dich trude khi siy c6 anh hudng dén cac
chi tiéu bai cac tinh chat cua dich so ri cling nhu hé thong thiét bi siy. Ham lugng maltodextrin
cang tang, 6 am cua bot sdy cang giam, do tong ham lugng chat kho trong dung dich tang 1én
va giam ham luong nudc bay hoi; trén thyc té, maltodextrin c6 do hut am thap va da chung
minh I chat mang hiéu qua trong qua trinh vi bao [13, 14]. Khi ting nong d6 maltodextrin dat
ngudng 25%, hicu suét thu hoi lai giam (9,89% + 0,135), do d6 nhét dung dich cao hon lam
cho qué trinh hinh thanh cac hat 1am kho cham, dan dén sy hinh thanh bot w6t dinh vao budng
say. Ket qua nghién cuu trén phu hop véi cong bd caa Patil va cong su (2014) [15] khi tién
hanh siy phun nudc ép 6i.

3.4. Anh hwéng cia tée dp dong hoa

Két qua thé hién trén Hinh 4 cho thay, toc d6 dong hda dich truc siy phun c6 anh huong
rd rét dén ham luong vitamin C (p<0,05), d6 am va hiéu suat thu h6i cua san pham. Ham luong
am ¢ toc o ddng hoa tir 8.000 rpm dén 16.000 rpm déu tang dan twong wng 1a 2,59% + 0,100
dén 4,33% =+ 0,062.
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_ Dbong héa Iam giam kich thudc céc loai hat thuge pha phan tan (chat mang) va phan bo
déu chang trong pha lién tuc (dich chiét so ri), tao thanh mot dung dich dong nhat.

Anh huong cua tée 4o dong hoa dén kich thudc pha phan tan, bién ddi cang nhiéu nang luong,
kich thuéc hat cang nho. Nang lugng cung cap cho hé ngoai viéc pha hat to thanh hat nho con ngén
can hién tugng két cham cia chiing. Tuy nhién, néu tiép tuc tang toc do, cac hat nho lai ¢6 co hoi
va cham véi nhau va két dinh lai, kich thuéc hat lai ting, gy bt loi cho qué trinh siy.
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Hinh 4. Anh huéng cia tdc d6 dong hoa dén ham lwong vitamin C

Téc d6 ddng hoa cang ting, kha nang lwong maltodextrin hoa tan hoan toan vao dich
chiét cang cao, dung dich ddng nhat hon, hiéu suét vi bao ting, vitamin C dwoc giit lai nhiéu
hon. Téc d6 ddng hda qua cao sé dé gay bién doi thanh phan cé trong nguyén liéu. Ham luong
vitamin C ¢ toc d6 dong hoa tir 8.000 rpm dén 12.000 rpm ting twong wng véi 904,61 + 7,528
ppm dén 1042,26 + 21,312 ppm. Khi ting téc do dong hda tir 12000 rpm dén 16000 rpm, ham
lwong vitamin C c6 xu huéng giam dan tir 1042,26 + 21,312 ppm dén 1004,79 + 13,301 ppm.

3.5. Anh hwéng cua thai gian dong hoa

Két qua thé hién trén Hinh 5 cho thay thoi gian dong héa dich truc siy phun c6 anh huong
rd rét dén ham lugng vitamin C (p<0,05) cua san pham. Thoi glan dong hoa cang dai, d6 am cua
san pham bot sdy cang cao, ham luong vitamin C cang giam va hiéu suat thu hdi cang cao.

Thoi gian ddng héa c6 anh husng rd rét dén chat lwong cua bot sdy nhu ham lugng
vitamin C, ham luong am cua bot sdy. Thoi gian dong hoa t6i wu nhét 12 10 phat véi ham
lwong vitamin C 938,44 + 3,250 ppm so véi cac mic thoi gian khac.
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Hinh 5. Anh hudng cua thoi gian df‘)ng hoa dén ham lwong vitamin C
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Thoi gian dong hda kéo dai khong 1am ham lugng vitamin C ting, do cang kéo dai thoi
gian tao diéu kién cho céc hé enzyme trong dich chiét phan giai mot phan vitamin C trong
dich. Dich chiét tiép xtc vai khong khi ciing nhu 4nh sang trong thoi gian dai 6 thé lam cho
vitamin C bj oxy hoé dan dén giam ham luong vitamin C cua san pham bot sau sdy. Thai gian
dong hoa tang tir 15 téi 20 phat, ham lugng vitamin C giam tir 910,30 + 6,500 ppm xudng
884,30 + 9,003 ppm.

3.6. Anh hwéng caa nhiét do say
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Hinh 6. Anh huéng cta nhiét d6 sdy dén ham lugng vitamin C

Két qua thé hién trén Hinh 6 cho thay, nhiét do sy phun ¢6 anh hwong r6 rét dén ham
luong vitamin C (p<0,05) cua san pham.

Nhiét d6 qua thap hay qua cao déu bat loi cho qua trinh sdy dich so ri. Nhiét do sy thap,
d6 4m cac hat vat liéu sdy van con kha cao, bam nhiéu 1&n thanh budng siy lam giam hiéu suat
thu hoi san pham sau sdy. O nhiét d6 sdy cao, bot sy dat d6 4m khé tét nhung c6 mot it vat
liéu sdy bi chay, bam Ién thanh budng sy, san pham sau khi sdy bi giam mui thom hoac bi
bién tinh.

O 140°C bét déo, do min kém, d& von cuc, dé bam dinh Ién thanh budng sy va day
cyclone nén gay that thodt, hiéu qua thu héi thap. Khi nhiét khi Say tang tur 160°C tro 1én, do
am bot sau say giam dan va dat yéu ciu nho hon 5%, theo d6 cau trdc bot min, toi hon. San
pham c6 6 am kha thap c6 thé bao quan trong thoi gian turong ddi dai.

Nhiét 6 siy phun 170°C 1a phu hop dé thu hoi bot 6 ham lugng vitamin C cao. Két qua
nay phu hop véi cong b cia Moreira va cong su (2010) [16], Suhag & Nanda (2015) [17],
Muzaffar va cong su (2016) [18] va Lee va cong su (2017) [19], khi nhiét d¢ say dao dong
trong khoang 170°C -171°C.

3.7. Anh hwéng cia pH dich say
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Hinh 7. Anh hudng cua pH dich siy dén ham lugng vitamin C
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pH dich truée sdy phun cé anh huéng rd rét dén ham lwong vitamin C (p<0,05), ham luong
vitamin C cao nhét tai pH 3. Theo Lin va Agalloco (1979) [20] cac yéu té chinh kiém soét tc
d6 phan hay acid ascorbic trong sy kho bao gdm nhiét do, pH va cuong d6 4nh séng. Bén
canh d6 tac gia Rodriguez-Hernandez va cong su (2005) [14] ciing dura ra nhan dinh raing ngoai
cac didu kién siy phun, d6 pH cao c6 thé gop phan lam that thoét vitamin C. Moura va cong
su [21] d3 bao céo rang su phan hiy acid ascorbic phu thude vao dé pH, cho thiy téi da ¢ pH
5,0 va tbi thiéu & pH tir 2,5 dén 3,0 [22].

3.8. Bic tinh hinh thai bt so ri thu dwoc & diéu Kién téi wu

Céc hat phan I6n ¢6 cau triic hinh cau, khong két tu, khdng dinh vao nhau, véi kich thude
dao dong tr 5 dén 25 pm (chleu dai) (Hinh 8), két qua nay phu hop veéi cong bé cua tac gia
Yara va cong su [23]. M6t s6 hat ¢6 hién nép nhan trén bé mat. Theo Tonon va cong su (2009)
[24], su Xuat hién cac vét nhan trén bé mat caa mot s vi hat la do sy co lai ciia hat do mét do
am. Céc hat c6 kich thudc khong dong nhat. Theo tac gia Wang va cong su (2013) viéc tao ra
cac hat c6 bé mat khong déu va co ngot 1a hién tuong phd bién trong qué trinh siy phun cac
san pham khac nhau, va nguyén nhan chu yéu la do sw hinh thanh nhanh chéng 16p vo trén bé
mat cuia cac glot trong g1a1 doan dau cua qua trlnh say [25]

Hinh 8. CAu trac hat bot so ri & didu kién tdi wu

4. KET LUAN

Trai so ri (Malpighia glabra L.) rat giau vitamin C va Ia mét trai cdy quy dwoc trong pho
bién tai Viét Nam. Trong nghién ciru ndy céc yéu td anh huéng cua loai nguyén ligu, phuong
phap xu Iy nguyén liéu, nong d6 maltodextrin, téc do dong hoa, thoi glan dong hda, nhiét do
sdy, pH dich sy dén ham luong vitamin C. Két qua cho thay, qua so ri twoi v6i phuong phép
xtr 1y ép, ham lugng maltodextrin 20%, thoi gian dong hoa 10 pht, téc do dong hoa 12.000
vong/phat, pH dich siy la 3 va nhiét do say 170°C cho san pham bét chira ham lwong vitamin
C 121,01 mg/g bot. Bot so ri dugc ky vong sé 1a san pham tiém nang trong viéc nang cao sic
khoe con ngudi va tinh tién dung ciia san pham chng oxy hoa.
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ABSTRACT

RESEARCHING THE EFFECT OF SPRAY DRYING CONDITIONS
ON THE CAPABILITY OF VITAMIN C IN CHERRIES EXTRACT

Dang Thi Yen*, Pham Van Thinh, Tran Nguyen Hoang Tram,
Le Hong Minh Tam, Danh Hua Khanh Ngoc,

Le Thi Yen Linh, Nguyen Ha Thao Linh

*Email: yendt@hufi.edu.vn

Cherries (Malpighia glabra L.) are rich in vitamin C and have beneficial effects on health.
This study showed the impact of acerola fruit type, acerola processing method, and spray
drying conditions (maltodextrin content, homogenization rate, homogenization time, drying
temperature, and drying pH) on the amount of vitamin C in the powder. The results showed
that fresh cherries with pressing treatment, maltodextrin content of 20%, homogenization time
of 10 minutes, homogenization speed of 12,000 rpm, drying pH 3, and drying temperature at
170°C for Powder products contain vitamin C content of 1.01 mg/g powder. Vitamin C-rich
acerola powder will be a potential product for improving human health and antioxidant product
diversification.

Keywords: Cherry, maltodextrin, powder, spray drying, treatment, vitamin C.
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