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Chdt on dinh, nhiét do

thanh trung, nudc gidi khat,
rau md, thoi gian thanh trung

gid tri dinh dudng cao va mau sac, mui vi ddac trung. Tuy nhién, nudc
rau ma dwoc tiéu ding hién nay chii yéu ¢ dang nwée ép chia qua xir
Iy nhiét, khéng dam bdo an toan vé sinh thwc phdam. Chinh vi vy,
nghién ciru diroc thuc hién nham tao ra san phofm nwéc rau ma chat
heong cao va an toan. Sw anh hiong cia cdc nhdn t6 dén chdt lirong
san pham dwoc khdo st bao gom: ty 1é nguyén liéu: meée (1:0,5; 1:1;
1:1,5; 1:2), ty 1é chdt én dinh carboxymethylcelulose (0; 0,05; 0,1%),
nhi¢t do va thoi gian thanh tring (80, 85, 90°C trong 5, 8, 10 phut).
Két qua cho thdy 1y 1é nguyén liéu: nudc la 1:1, ty 1é chat on dinh la
0,05% va thanh trung o nhiét dé 85°C trong thoi gian 10 phut tao sdn
phdm c6 chit lwong tot nhat. Cdc két qua ciia nghién ciru tao nén ting

cho viéc phat trién san pham miede gidi khat rau ma trong thue té.

1. GIOI THIEU

Rau ma c6 chira nhiéu thanh phan c6 loi
cho suc khoée nhu vitamin C, flavonoid,
terpenoid, carotenoid... (Prakash va cong su,
2017; Dipankar va cong su, 2013; Jhansi va
Manjula, 2019). Nu6c giai khat rau ma rét
phé bién & nhiéu qubc gia va di c6 mot sb
nghién cu vé thanh phan va hoat tinh sinh
hoc ciia nuéc rau ma dang chua qua ché bién
(dich chiét tho) (Puziah, 2011). Pén nay vin
con rat it cong trinh cong bd vé anh hudng
clia cac yéu td trong qué trinh ché bién dén
chit luong cua nudc giai khat rau ma. Khi
nghién ctru vé& diéu kién xu 1y nhiét, Kormin
d3 cho thiy tién xr 1y nhiét nudc rau ma & 65
— 80°C sau d6 dong hop va dun s61 & 100°C

lam giam dang ké ham lugng cic hoat chat va
hoat tinh cta nudc rau ma (Kormin, 2005).
Nghién clru cuia Apichartsrangkoon va cong
sw (2012) vé anh huong cua diéu kién xur ly
nhiét dén nuéc rau ma da cho thdy qua trinh
ép 4p suét cao (400 Mpa trong 20 phut & nhiét
dd dudi 30°C) giap gitt duwgc ham lugng cac
hoat chat sinh hoc cao nhét so véi thanh trung
6 90°C trong 3 phut hay tiét trung ¢ 121°C
trong 4 phut (Apichartsrangkoon va cong su,
2012). Mot nghién ctru khac da cho thay khi
xtr Iy nudc rau ma bang phuong phéap ép ap
sudt cao, thanh trang hay tiét trung déu cho
san phdm dat yéu cdu an toan vé mit vi sinh
mic du c6 sy giam vé mau sic trong 4 thang
bao quan (Wongfhun, 2009).
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Tuong ty nhu tinh hinh nghién ctru trén
thé gidi, cac tac gia & Viét Nam ciing chi moéi
khai thac cac thanh phan va hoat tinh sinh hoc
clia rau mé tuoi. Mot nghién ctu co dé cép
quy trinh ché bién nuéc rau méa bd sung cao
chiét tir ré cay mat nhan nhung chi chu yéu
khao sat qua trinh thu nhn cao chiét ré mat
nhan va khong khao sit cic thong sb cong
nghé trong quy trinh ché bién nuéc rau ma
(V0 va cong su, 2020).

Do d6, nghién ctru nay dugc thyc hién dé
khao sat anh hudng cia cac yéu td bao gdm ty
1€ rau ma: nudc, loai va ty 1€ cac chit bd sung,
nhiét d6 va thoi gian thanh tring dén chat
lwong nudc giai khat rau ma nhiam tao ra san
pham c6 chét luong cao va dam bao an toan
vé sinh thyc phim.

2. PHUONG PHAP NGHIEN CUU
2.1. Phuong tién nghién ciru

Rau méa duogc mua tai vuon ¢ huyén Chau
Thanh A, tinh Hau Giang. Duong tinh luyén
Bién Hoa mua tai thanh phdé Can Tho. Céc
thiét bi duoc sir dung: may do UV-VIS (Libra
S60PC, MJ), bé diéu nhiét (Memmert WNB
22, Piurc), tia cdy vi sinh (Telstar aeolus v6,
Tay Ban Nha), ti 4m (Memmert, Pirc), ndi
hap tiét trung (Hirayama HV-50L, Nhat Ban).

2.2. Khio sat mdt s6 thanh phin héa
hoc ciia rau ma

Rau mé tuoi duoc rira sach, cit nho hodc
xay nhuyén va dugc ding dé phan tich cac chi
tiéu d6 4m, ham luong dudng téng, ham
lugng duong khur, ham lugng vitamin C va
ham luong polyphenol. Cac phan tich duogc
lap lai 3 lan.

2.3. Khdo sat danh hwéng ciaa ty 1€
nguyén li¢u: nuwée dén chit lwgng nwéce giai
khat rau ma

Rau ma dugc rtra sach va xay voi nudc &
ty 1€ nguyén li€u: nudc la 1:0,5; 1:1,0; 1:1,5

va 1:2,0, sau d6 duoc loc dé loai bo ba. Hon
hop duge bd sung duong saccharose voi ty
1¢ 10% (w/v) va b sung CMC véi ty 1&
0,05% (w/v). Tiép theo, hdn hop duogc rot
chai, ghép nip va thanh tring & 85°C trong
10 phut. San phém dugc dé ngudi ty nhién
dén nhiét do phong trudc khi tién hanh phan
tich cac chi tiéu chat lugng gom hiéu suét
thu hdi va gia tri cam quan. Thi nghiém
dugc lap lai 3 lan.

2.4. Khao sat anh huéng caa ty 1é chat
on dinh dén chét lwgng san phim nwéc giai
khat rau ma

Thi nghi€ém duogc thuc hién twong tu vai ty
1€ nguyén li€u: nudc da chon tir thi nghiém
trén, bd sung CMC véi ty 1& 0%, 0,05% va
0,1%. Tiép theo, hon hop duge rot chai, ghép
nip va thanh tring ¢ 85°C trong 10 phit. San
phém duoc dé ngudi tu nhién dén nhiét do
phong trude khi tién hanh phan tich cac chi
tiéu chat lugng gdm d6 nhét va gia tri cam
quan. Thi nghi¢m duogc lap lai 3 lan.

2.5. Khio sat anh huwéng cia nhiét do va
thoi gian thanh trung dén chat lwgng san
pham nuéc gidi khat rau ma

Thi nghiém dugc thyc hién tuong ty cac thi
nghiém trudc voi nhimg thong sb ty 18 nguyén
liéu: nude va ty 18 CMC da duogc lua chon. Tiép
theo, hdn hop duge rot chai, ghép nip va thanh
tring trong bé diéu nhiét & nhiét d6 80°C, 85°C,
90°C trong thoi gian 5 phut, 8 phat va 10 phut.
San phém duoc dé ngudi ty nhién dén nhiét do
phong trudc khi tién hanh phén tich cac chi tiéu
chit luong gdbm ham lwong vitamin C, ham
luong polyphenol, gia tri cam quan va mét s6
nam men, ndm mdc, vi sinh vét hiéu khi.

2.6. Cac chi tiéu phan tich va xw ly
thong ké

Céc phuong phap phéan tich thanh phan
nguyén liéu va céc chi tiéu cia san pham duoc
thé hién ¢ Bang 1.
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Béang 1. Cac phwong phap phan tich

STT Chi tiéu Phwong phap
1 Ham lugng vitamin C Chuan d¢ bang 2,6 diclophenolindophenol
(Nielsen, 2017)
2 Ham luong duong khir So mau véi thude thu DNS (Khatri and Chhetri,
2020)
3 Ham lugng dudng tong sé ) So mau véi thuc”:)c thir DNS ¢6 hiéu chinh
4 Ham luong polyphenol tong so6 So mau véi thuoc thir Folin-Ciocalteu (Feduraev
i Vé} céqg su,’2019) )
5 D06 4m cua nguyén licu Say dén khoi lugng khong doi
6 bo nhc'ﬁ:, cua sél} pham ] Dung may do do nhét (Rion VT-06, Nhat Ban)
7 Hi€u suat thu hoi san pham Can phan tich (Ohaus, My)
8  Gia tri cdm quan san pham Cho diém theo thang diém mo ta (TCVN 3215-
79)
9 T’(;)ng s6 vi khu?m hiéu khi vatong  Phuong phap trai hop véi moi trudng Plate
sO ndm men, ndm moc Count Agar
Bing 2. Két qua phén tich thanh phin héa hoc ciia rau ma
Chi tiéu phan tich Don vi Ham lwong
Ham lugng 4m % 88,98 + 0,03
Ham lugng vitamin C mg/100 g 6,77 £0,05
Ham lugng duong tong % 1,75+ 0,05
Ham lugng duong khur % 0,99 + 0,03
Ham lugng polyphenol mg GAE/g chit kho 1,80 + 0,02

Gid tri trong bang la trung binh ciia 3 lan Ip lgi £ SD

Céc sd liéu khao sat duogc tong hop bang
Excel 2016, phan tich théng ké bing ANOVA
két hop v6i phép thir LSD thong qua phan
mém Statgraphics Centurion XV dé xac dinh
muc do khéc biét y nghia.

3. KET QUA NGHIEN CUU

3.1. Thanh phan héa hoc ciia rau ma

Viéc phan tich thanh phan héa hoc cia rau
mé 1a can thiét dé tao co s& quan trong cho
viéc xdy dung quy trinh san xuat. Két qua
phan tich thanh phan hoa hoc ciia rau ma duoc
thé hién ¢ Bang 2.
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Nguon: Cong bé ciia tac gia, (2024)

Béng 2 cho thay rau ma c6 ham lugng am
cao (88,98%), do d6 kha nang thu hdi dich ép
cao, phit hop dé ché bién san phim nudc giai
khat. Ham lugng vitamin C trong rau ma rat
thap (6,77 mg/100 g) va d& bj that thoat trong
qué trinh ché bién. Két qua nay thip hon so
v6i cac nghién ciu trude lan lwot 1a 7,7
mg/100 g (Ranovona va cong su, 2019), 11
mg/100 g (Joshi va Chaturvedi, 2013) va 12,5
mg/100 g (Rahman va cong sy, 2013). Rau
ma c¢6 ham lugng duong tong va dudng khir
1an luot 14 1,75% va 0,99%. Py 1a ham lugng
duong thap nén rau ma co vi ngot kho cam
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nhan duoc va bi lan 4t boi vi déng dic trung
do sy hién dién ctua hop chét vellarine (Joshi
va Chaturvedi, 2013). Ham lugng polyphenol
ctia rau ma rét thap (1,80 mg GAE/g). Két qua
nay thap hon so voi nghién ctu trude 1a 2,82
mg GAE/g (Quyen va cong sy, 2020). Qua két
qué khao sat, thanh phan hoa hoc cia rau ma
c6 sy khac biét so voi cac nghién cuu trudc
chu yéu do diéu kién tréng trot khac nhau nhu
dét, nude, khi hau... Dé san xuit duge nudc
giai khat rau ma dat chit luong tét can Iya
chon ty 1& phdi ché phu hop, bo sung duong,
déng thoi lua chon thoi gian va nhiét d§ thanh
trung phu hop dé han ché sy thit thoat ham
lugng vitamin C, ham lugng polyphenol cia

nguyén li€u trong qua trinh ché bién ma van
dam bao duogc chi tiéu vi sinh, chi tiéu cam
quan cua san pham.

3.2. Anh huéng cia ty 1¢ nguyén liéu:
nwée dén chit lwong sin phim nuwéc giai
khat rau ma

Trong qua trinh ché bién cac loai nudc giai
khat, luong nude bd sung co anh huong nhiéu
dén hiéu suit thu hoi va gia tri cam quan cua
san phém. Hiéu suét thu hoi dich trich rau ma
& nhirng ty 1& khac nhau duogc thé hién ¢ Bang
3 ¢6 su khac biét & mic y nghia 5%. Khi cang
tang ty 1¢ nudc, hi¢u suét thu hdi cua dich
trich rau ma cang tang, tr do lam tang loi ich
vé& mat kinh té.

Bang 3. Hi¢u suit thu hdi dich trich rau ma theo ty 1¢ nguyén li¢u: nuéc

Ty 1€ nguyén liéu: nuwée

Hiéu suét thu hdi (%)

1:0,5
1:1,0
1:1,5
1:2,0

63,33¢
70,83
86,67
91,11°
P=0,0000

S6 liéu trong bang la trung binh ciia 3 lan Idp lai, trong cing mét cot cdc s6 mang chik sé mii
khdc nhau thi khdc biét c¢6 y nghia thong ké & mire 5% (P < 0,05)

Tuy nhién, khi ty 1¢ nuéc bod sung cang
cao, dich trich cang lodng c6 thé lam anh
huéng dén gia tri cam quan cua san pham.
Két qua danh gia cam quan ciia san pham
theo ty 1¢ nguyén li¢u: nudc dugc thé hién
& Bang 4. Két qua thong ké ¢ Bang 4 cho
théy nghiém thic voi ty 1€ 1:1,0 co gia tri
cam quan tot nhit & ca bon chi tiéu mau,
mui, vi va trang thai. O ty 1€ nay, san phém
c6 mau xanh dam déc trung, mui thom cua

Nguon: Cong bé ciia tac gia, (2024)

rau ma, vi ngot hai hoa, it d.’fmg, trang thai
ddng nhat va it két ling. B4i vai chi tiéu vé
trang thai, cac nghiém thuc khong co su
khac biét. Tuy nhién, cac chi tiéu nhu mau,
mui va vi thé hién sy khac biét. O ty 18
1:0,5 san phdm c6 mau va mui dic trung
cua rau ma tuy nhién vi lai dugc danh gia
thap. Con ¢ ty 18 1:1,5 va 1:2,0 san pham
c6 mau, mui va vi khong con dac trung cua
rau ma do b sung nudc nhiéu.
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P oz ¢ o S > A > 1A A oA e
Bang 4. Gia tri cim quan ciia sin pham theo ty 1€ nguyén liéu: nuwéc

Ty 1€ nguyén Piém cam quan
liéu: nuée Mau Mui Vi Trang thai
1:0,5 420° 4,00 3,17° 4,03
1:1,0 4.87° 453" 4,73% 4,17
1:1,5 3,97% 3,43° 3,47° 4,03"
1:2,0 3,73° 3,33° 2,67¢ 4,07
P=0,0000 P=0,0000 P=0,0000 P=0,1628

S6 liéu trong bang la trung binh ciia 3 lan Idp lai, trong cimg mét cot cdc s6 mang chir sé mii
khdc nhau thi khac biét ¢6 y nghia thong ké ¢ mirc 5% (P < 0,05); ™ not significant (khdc biét
khong co y nghia).

Tém lai, dua vao hiéu suét thu hdi & Béang
3 va két qua danh gid cam quan & Bang 4, ty
1¢ nguyén liéu: nude 1a 1:1,0 dugc chon dé
thuce hién céc thi nghiém tiép theo.

3.3. Anh huwéng cia ty 1& chat 6n dinh
dén chit lhrong nwéc giai khat rau ma

Bén canh cac yéu cau vé mau sic va huong
vi, su 6n dinh v& trang thai cling gép ph?ln anh
hwong dén gid tri cam quan ciia san pham nudc
giai khat. Carboxymethyl cellulose (CMC) la
mdt trong nhiing loai chat 6n dinh thuong dugc
bd sung vao nham cai thién chit luong ciia san
pham. Theo két qua théng ké & Bang 5 cho
thdy, ty 1& chat 6n dinh bo sung tao sy khac
biét y nghia & muc y nghia 5% vé chi tiéu do
nhét cua san pham. D6i voi nghiém thirc
khong b6 sung CMC, san pham c6 do nhot
thip nhat so v6i cac mau con lai. Nghiém thirc

Nguon: Cong bé ciia tac gia, (2024)

vai ty 18 CMC 0,1% c6 d6 nhét cao nhit. Tir
d6 cho thiy d6 nhét cia san pham ty 1 thuén
véi ty I¢ CMC. CMC la mét polymer dugc Gng
dung dé 1am tdng do dac, cic polymer mach
thang cho chat long phi Newton, c¢6 khéi lugng
phan ttr 16n, do do6 khi cho vao dung dich lam
tang d¢ nhdt cia dung dich (VO va cong su,
2022). CMC lam cai thién d6 nhdt cua san
pham va giit cho thanh phan khéng phéan tach
khi Tuu trir hodc st dung. Nong d6 CMC cao
hon di cung cap s6 lugng nhom hydroxyl (-
OH) cao hon d twong tac va hinh thanh lién
két hydro v&i cac phan tir nuéc trong do udng,
do d6 dan dén do nhét ting nhanh. Két qua nay
twong tu nghién ctru vé anh huéng cua loai va
lwong chat 6n dinh dén dic tinh vat 1y va cam
quan clua nude ép dau tam
(Akkarachaneeyakorn va Tinrat, 2015).

Bang 5. Pd nhét ciia san pham khi bé sung chét 6n dinh & cac ty 1é khac nhau

Ty 1¢ chit 6n dinh (%) D) nhét (cP)
0,00 2,00¢
0,05 5,33
0,10 8,67
P=0,0005

S6 liéu trong bang la trung binh ciia 3 lan Idp lai, trong cing mét cot cdc s6 mang chik sé mii
khac nhau thi khdc biét co y nghia thong ké ¢ murc 5% (P < 0,05).

Nguon: Cong bé ciia tac gia, (2024)
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Bén canh d6 nhdt, chi ti€u cam quan
ciing dong vai tro quan trong dé danh gia
chat lugng san pham. Két qua danh gia cam
quan san pham theo ty 1& chat 6n dinh ¢
Bang 6 cho thay ty 1& chat 6n dinh duoc bd
sung khong anh huéng dén céac chi tiéu mau,

mui va vi ciia san pham. Tuy nhién, chi tiéu
trang thai thé hién su khac biét y nghia &
mirc ¥ nghia 5%. Diéu nay phu hop véi két
qua vé do nhét & Bang 5, sy khac biét vé do
nhét 14 co s6 cho sy khac biét vé trang thai
ctia san pham.

Bang 6. Gia tri cAm quan ciia san phim theo ty 1¢ chét 6n dinh

Ty 1¢ chat on Diém cam quan

dinh (%) Mau Mui Vi Trang thai
0,00 4,53™ 4,20™ 4,40™ 2,47°
0,05 4,67™ 4,37" 4,53™ 4,07*
0,10 4,47 4,20™ 4,30™ 3,50°
P=0,2907 P=0,2382 P=0,1876 P=0,0000

S6 liéu trong bang la trung binh ciia 3 lan Idp lai, trong cing mét cot cdc s6 mang chik sé mii
khéc nhau thi khdc biét cé y nghia thong ké ¢ mirc 5% (P<0,05); ™ not significant (khéc biét
khong co y nghia).
Nguon: Cong bé ciia tac gia, (2024)

DAi v6i nghiém thitc khong bd sung CMC,
san pham co trang thai khong dong nhat, tach
16p va d¢ nhot thap nhat, gay anh huong deén

va dugc danh gia vé diém trang thai cao nhét,
khac biét & mirc y nghia 5%.

Toém lai, d€ san pham nudc giai khat rau

chi tiéu cam quan vé trang thai ctia san pham.
O 2 ty 1&¢ CMC 1a 0,05% va 0,1%, san phim
6n dinh va ddng nhét, trong d6 nghiém thirc
voi ty 1€ CMC 0,05% c6 d nhat trung binh
Bang 7. Mt s6 vi sinh vét ciia san pham sau khi thanh trung & cic nhiét do

va thoi gian khac nhau

ma dat trang thai 6n dinh can bd sung 0,05%
CMC, do d6 ty 1€ nay dugc chon dé thyc hién
thi nghiém tiép theo.

Mait s6 (CFU/ mL)
Nhiét d (°C) Thaoi gian (phiit) Tong s6 vi sinh vat  Tong s6 nAm men,
hiéu khi nim méc
5 16.107 KPH
80 8 10.10° KPH
10 8.10° KPH
5 5.10° KPH
85 8 2.10° KPH
10 0,33.10° KPH
5 0,25.10° KPH
90 8 0,16.10% KPH
10 0,1.10° KPH

KPH: khong phat hién
Nguon: Cong bé ciia tac gia, (2024)
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3.4. Anh huéng cia nhiét do va thoi
gian thanh trung dén chat lwgng nwdéc gidi
khat rau ma

Qua trinh thanh tring dwoc thyc hién dé
tiéu diét vi sinh vat, dam bdo an toan vé sinh
cho san phim. Nhiét d6 va thoi gian thanh
trung dugc khao sat dé xac dinh diéu kién
thanh tring phu hop nhit voi san phdm. Theo
QCVN 2-6:2010/BYT, tbéng sb vi sinh vat
hiéu khi cho phép dbi v6i d6 udng khong con
1a 100 CFU/mL. Két qua ¢ Bang 7 cho thdy
v6i nhiét @6 thanh tring 80°C & tit ca cac

KHOA HOC KY THUAT - CONG NGHE

khoang thoi gian va nhiét d§ 85°C & 5 phat
hay 8 phiit, san phim co tong sd vi sinh vat
hiéu khi cao, vuot qua gidi han cho phép theo
QCVN 2-6:2010/BYT. Vi cac nhiét do va
thoi gian thanh trung con lai (85°C trong 10
phut, 90°C trong 5 phut, 90°C trong 8 phut va
90°C trong 10 phat) tong sb vi sinh vét hiéu
khi trong san pham thip hon gi6i han t6i da,
dam béo an toan vé sinh thuc phdm. Tdng sb
nam men, ndm mdc khong phat hién ¢ tat ca
cac nghiém thtc.

Bang 8. Ham luwgng vitamin C va polyphenol sau khi thanh trung & cac thoi gian
va nhiét d¢ khac nhau

Nhiét d Thoi gian Ham lwgng vitamin C Ham lugng polyphenol
(°C) (phut) (mg/100 g) (mg GAE/g)
S 5,50 5,24%
80 8 5,40° 5,32°
10 4,62° 5,55°
5 4,53° 5,63°
85 8 3,83° 5,60°
10 2,954 5,58°
5 2,854 5,20°
90 8 1,98° 5,094
10 1,19 4,99°
P=0,0000 P=0,0000

S6 liéu trong bang la trung binh cua 3 lan ldp lai, trong cung mot cgt cdc s6 mang chir
s6 mii khéac nhau thi khdc biét ¢é y nghia thong ké ¢ mirc 5% (P < 0,05).

Nhiét do tac dong truc tiép dén sy that
thoat vitamin C cia san phidm. Bén canh
nhiét do, sy suy giam vitamin C con phu
thudc vao thoi gian gia nhi¢t (Pang, 2022).
Ham lugng polyphenol ciing dé dang thay
d6i khi bi tic dong boi nhiét do.
Polyphenol 1a cidc hop chat co hoat tinh
sinh hoc tdc dong tich cuc 1én stic khoe con
nguoi nhu khang oxy hoa, ngan chan su
hinh thanh cac gbc oxy don phan tir, kiém
soat sy ting sinh cic té bao ung thu ciing
nhu bénh tat cia con nguwoi (Pham va cong
su, 2021). Su thay d6i ham lugng vitamin
C va ham lugng polyphenol theo thoi gian
va nhiét d6 thanh trung cta san pham duogc

Nguon: Cong bé ciia tac gia, (2024)

thé hién & Bang 8. Dya vao két qua ¢ Bang
8 cho thdy thoi gian va nhiét d6 thanh tring
c6 anh huong dén ham lugng vitamin C va
ham lugng polyphenol cua san phim. Ham
lugng vitamin C trong san pham cao nhat &
nhiét do thanh trung 80°C trong thoi gian 5
phut (5,50 mg/100 g) va thap nhit ¢ nhiét
d6 thanh trung 90°C trong thoi gian 10 phut
(1,19 mg/100 g). Ham luong vitamin C
giam dan khi nhiét d6 thanh trung cang cao
va thoi gian thanh trung cang kéo dai. Khi
so sanh voi ham lugng vitamin C trong
nguyén liéu (Bang 2), tén that ham lugng
vitamin C ting dan khi ting thoi gian gia
nhiét. O cung mot nhiét d¢ thanh trung khi
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thoi gian gia nhiét kéo dai, ton that vitamin
C cang cao. Thanh tring ¢ 90°C giy ton
that nhiéu hon so véi & 85°C va 80°C. Két
qua thu duoc twong tu két qua nghién ctu
v& qua trinh ché bién nudc trai cay hdn hop
(so ri, khom, chanh day), cung mdt thoi
gian gilr nhi€t nhung thanh trung & nhiét do
cang cao, ton thit vitamin C cang cao (L&
va cong sy, 2009). Tuong tw, nghién ciu vé
anh huong cua nhiét do va thoi gian thanh
tring dén ham luong phenolic, betanin,
vitamin C trong dich ¢ép cu dén dé ciing
cong bd nhiét d6 cang cao va thoi gian gia
nhiét kéo dai, ton that vitamin C cang ting
(Déng, 2022).

D6i véi ham lugng polyphenol, ¢ clng
mot nhi¢t d6 thanh trung 1a 80°C khi thoi gian
gia nhiét ting, ham lugng polyphenol tong sb
tang. Tuy nhién, khi & nhiét d§ thanh trung
85°C va 90°C, ham lugng polyphenol giam
dan theo thoi gian gia nhiét. Khi thanh tring ¢
80°C ham luong polyphenol tong sb ting la
do nhiét d cao lam phong thich cac phenolic
tir cac hop chat phenol & dang lién két, c6 su
chuyén héa hop chét phenolic ¢ dang khong
tan thanh hoa tan, c6 su phan huy cua lignin
din dén phong thich din xuit acid phenolic
hodc lam phét sinh thém hop chit phenolic
m&i. Tuy nhién néu chiu tac dong & nhiét do
cao, ham luong polyphenol tong s6 s& giam
do xuét hién su suy thoai cua cac hop chét
phenolic (Pham va cong su, 2021). O nhiét do
thanh trung 85°C va 90°C, ham lugng
polyphenol gidm do tac nhan nhiét va su oxy
hoa gay ra. Thém vao do, khi tang thoi gian
thanh trung, tdc dong nhiét 1én polyphenol
kéo dai dan dén ham luong polyphenol téng
sb giam. Tom lai, khi thanh trung & nhiét 46
cao va trong thoi gian kéo dai ham lugng
polyphenol tong s trong san pham giam. Két
qua ndy tuong dong véi nghién ciru vé& anh
hudéng cta phuong phap trich ly va thanh
trung dén hop chit sinh hoc ciia nudc giai
khat 14 6i, trong d6 ham lugng polyphenol
cling giam khi tdng nhi¢t d§ va thoi gian

thanh trung, du6i tac dung cta nhiét do cao su
tén that ham luong polyphenol tong s6 giam
nhung nhiét do thap ma thoi gian nang nhiét
kéo dai ciing ddn dén sy oxy hoa cac hop chit
polyphenol xay ra nhanh hon do dé ton that
polyphenol ting (Pio, 2020). Nghién ctu vé
anh hudng cia nhi¢t d¢ va thoi gian thanh
trang dén ham luong phenolic, betanin,
vitamin C trong dich ép cu dén do ciing cho
két qua twong tu (Pang, 2022). Nhu vay, dbi
v6i cac nghiém thac dat chi tiéu vi sinh vat,
nghi¢m thirc thanh trung & nhié¢t do 85°C
trong thoi gian 10 phat gitt dugc ham lugng
polyphenol va ham luong vitamin C cao nht.

Thanh tring 13 mot qua trinh can thiét
nham dam bao an toan cho san phidm nhung
nhuoc diém ciia phuong phap xu 1y nhiét nay
1a c6 tic dung khong mong mubn dén chit
lugng cam quan, ham luwgng vitamin C, sy
giam ham luong cac polyphenol... (Nguyén va
cong su, 2022). Két qua khao sat anh hudng
ctia nhiét d6 va thoi gian thanh tring dén chi
tiéu cam quan cia san pham nudc giai khat
rau ma duoc thé hién & Bang 9. Theo két qua
thong ké & Bang 9 cho thay thoi gian va nhiét
d6 thanh tring khong anh huong dén chi tiéu
vi va trang thai ctia san phim nhung lai anh
huong dén chi tiéu mau va mui ctia san pham.
Vé mau sdc ciia san pham, khi nhiét do thanh
trung cang cao va thoi gian gia nhiét kéo dai,
mau sic san pham cang sam. Khi thanh tring
& nhiét d6 80°C va 85°C, diém cam quan vé
mau sic khong c6 su khéc biét. Tuy nhién, khi
thanh tring ¢ nhiét d6 90°C thi san phim bj
ddi mau do thanh trung ¢ nhiét d cao va thoi
gian kéo dai gy ra cac phan tng hoa hoc gay
sam mau nhu phan tng Maillard. V& mui ciia
san phém, khi nhiét 46 cang cao, mui cua san
phim cang giam. Mui ciia san pham khi thanh
trung & nhiét do 80°C va 85°C khong co su
khac biét. Tuy nhién, khi thanh trung & nhiét
do 90°C & cac thoi gian 5 phuat, 8 phut, 10
phut, san phdm c6 mui khong tot.
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Bang 9. Gia tri cim quan sian phim theo nhiét d va thoi gian thanh tring

cAl 2R 1O Thoi gian Piém cam quan
Nhigtdo CC) -~ haiy Mau Mui Vi Trang thai
5 4,67 4,47 4,43™ 420
80 8 4,77° 4,43% 4,40 4,17
10 4,73% 4,53% 443" 420"
5 4,63° 4,43° 4.47" 4,10
85 8 4,73% 4.4° 433" 423"
10 4,70° 437° 4,40 430"
5 4,23° 4,10° 420" 4,10™
90 8 3,73 3,73° 4,17 4,10™
10 3,274 3,234 4,33" 4,07™
P=0,0000 P=0,0000 P=0,1835 P=0,2348

S6 liéu trong bang la trung binh ciia 3 lan Idp lai, trong cing mét cot cdc s6 mang chik sé mii
khdc nhau thi khac biét ¢6 y nghia thong ké ¢ mikc 5% (P < 0,05); ™ not significant (khdc biét
khong co y nghia)

Tém lai, dua vao két qua vé cac chi tiéu vi
sinh, héa 1y va cam quan cia san phim,
nghiém thitc dugc thanh trung & nhiét do la
85°C trong thoi gian 10 phut phu hop nhat dé
tao ra san pham nudc giai khat rau ma cé gia
tri dinh dudng va cdm quan cao.

4. KET LUAN VA DPE XUAT

Nghién ctru dd dugc tién hanh dé xac dinh
cac thong sb thich hop cho quy trinh ché bién
nudc giai khat tr rau ma. Rau ma dugc ria
sach va xay voi nudc, sau d6 dugc loc dé loai
b6 bi; hén hop duoc bd sung duong
saccharose va CMC; cubi cung, hdn hop duoc
r6t chai, ghép nép va thanh trung. Két qua cho
thay ty 1¢ nguyén li¢u: nude la 1:1 cho higu
suat thu hoi cao va san pham dat diém gi tri
cam quan cao nhit. Ty 1& CMC 0,05% gitp
cho san phidm gitt dugc do on dinh. Thanh
trung & nhiét d¢ 85°C trong thoi gian 10 phut
dam béao chi tiéu vi sinh vat, san phdm giit
duoc ham lugng vitamin C va ham lugng
polyphenol cao ddng thoi giit dwoc cac dic
trung vé mau, mui, vi va trang thai clia san
pham. Céac két qua cia nghién ctu tao nén
tang cho viéc tiép tuc khai thac va tmg dung
quy trinh ché bién nuée giai khat rau mé trong
thue té.

Nguon: Cong bé ciia tac gia, (2024)
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EFFECTS OF PENNYWORT: WATER RATIO, STABILIZER AND
PASTEURIZATION CONDITIONS ON QUALITY OF PENNYWORT
(Centella asiatica) JUICE

ABSTRACT

Pennywort beverage is a popular product in Vietnam, known for its high nutritional value and

distinct color and flavor. However, the pennywort juice currently consumed is mainly in an unprocessed

form, which does not guarantee food safety and sanitation standards.

Therefore, this study was

conducted to develop a high-quality and safe pennywort juice product.

Effects of the following factors on product quality were investigated: pennywort-to-water ratio

1:0.5; 1:1; 1:1.5; 1:2), carboxymethylcellulose percentage (0%;
(1:0.5; ; ; 1:2), ymethy p ge (0%,

0.05%, 0.1%), pasteurization

temperature (80°C, 85°C, 90°C), and time (5 min, 8 min, 10 min). The results showed that a raw
material-to-water ratio of 1:1, a stabilizer ratio of 0.05%, and pasteurization at 85°C for 10 minutes
produced the best-quality product. The research results lay the foundation for the practical development
of pennywort beverage products.

Keywords:

Centella asiatica, pennywort juice, pasteurization temperature, pasteurization time, stabilizer
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