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In recent years, natural fruit and vegetable juices have increasingly
replaced with other common daily drinks. Heat treatment generally
preserves them, which is currently the most cost-effective method for
ensuring microbial safety and enzyme inactivation. However, heat
treatment can cause changes to the biologically active ingredients in
the products. The study aimed to determine the effects of heat
pasteurization (60-80°C) and pasteurization time (5 minutes, 10
minutes and 15 minutes) on the change in biologically active
ingredients content of perilla drinking water herbal supplements. The
quality indicators recorded during the pasteurization process are total
polyphenols (Folin-Ciocalteu reagent), total flavonoids (AICI3
complex formation), antioxidant capacity (DPPH), anthocyanin
content, and reducing sugars. Research results show that anthocyanins
have the highest degradation followed by polyphenols and finally
flavonoids. Research has not recorded changes in reducing sugar and
DPPH content between perilla water pasteurized at 80°C for 10
minutes and unpasteurized.
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Trong nhimg nim gan day, nhitng loai nwdc udng tir rau cu qua dang
tu nhién ngay cang duoc wa chudng dé dung thay thé cac thirc udng
thong thuong hang ngay khac. Ching dwoc bao quan bang phuong
phép xir ly nhiét. Day hién 1a phuong phap hiéu qua nhat vé mat chi
phi dé dam bao an toan cho vi sinh vat va vo hiéu héa enzyme. Tuy
nhién, xir ly nhiét c6 thé gay ra thay ddi dén céc hoat chét sinh hoc
trong san phiam. Nghién citu nhim xac dinh anh huong cua qué
trinh thanh triing bang nhiét (60 - 80°C) va thoi gian thanh tring (5
phdt, 10 phat va 15 phat) dén sy thay ddi ham lwong cac hoat chat
sinh hoc cua nuéc udng tia td bd sung thao moc. Céc chi tiéu chit
lwong dwoc ghi nhan trong qué trinh thanh trang 1a polyphenol tong
sb (thubc thur Folin - Ciocalteu), flavonoid tong sé (tao phuc AICIs),
kha ning chong oxy héa (DPPH), ham luong anthocyanin va duong
khir. Két qua nghién cau cho thay anthocyanin ¢ su phan hay cao
nhat, tiép theo la polyphenol va cudi cuing 1a flavonoid. Nghién cau
chua ghi nhan duoc sy thay doi ham lugng duong khir va DPPH gitra
nudce tia té thanh trung & 80°C trong 10 phut va khdng thanh trung.
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1. Mé dau

Tia to (P.frutescens) con duoc goi la shiso hay cay bac ha tia, thuoc ho Lamiaceae, c6 nguon
ge tir Dong Nam A va viing cao nguyén An Do. Tia t6 duoc trong khip chau A, dic biét 1a ¢
Trung Quéc, An Do, Nhat Ban, Han Qudc, Thai Lan va Viét Nam. Cac nghién ctru trén thé gisi da
chirng minh dich chiét xuat tir tia t6 ¢6 tac dung khang khuan va khang virus, tri bénh tiéu duong,
chdng oxi hod, chdng viém, chdng di g, ngin ngira ung thu, ngan ngira xo vita dong mach... [1],
[2]. Nudc tia td 1a san pham do udng wa thich & Nhat Ban (shiso) va mot s6 nudc chau A. Nguoi
Nhat Ban ding san phim nudc tia to nhu loai nuéc udng giai khat vao mua hé gitp cai thién sac
khoé. Tuy nhién, chwa c6 nhiéu san pham nudc udng tir tia to duogc nghién ctru va san Xut & Viét
Nam [3], [4]. Vi vay, nghién ctru dugc thuc hién voi mong muébn gop phan nang cao gié tri sir dung
cua rau tia td, da dang hda cac san pham do udng tir rau, ci, qua. Ngoai ra, xu hudng phét trién thyuc
pham hién nay la cha yéu tap trung vao tang cuong sic khoé nhu hd tro tim mach, hé tiéu hod, hé
mién dich, chong 140 hoa,... [5], [6] nén nudc udng tia to 1a mot trong nhitng san pham phd hop.

Hoa clc (Chrysanthemum indicum L.) ndi tiéng la Nir hoang phuong Dong ve tinh chat duogc
hoc theo y hoc ¢ truyén cd ngudn gdc tir Trung Quéc. Hoa cic c6 vi dang nhe, huong thom dé
chiu, tinh mét chira cac vitamin, khoang chat va céc chat chdng oxi hoéa nhu carotenoid,
flavonoid, viatmin A, tinh dau... Nhitng loi ich siic khoe noi bat nhat cia hoa clic 1a giam cing
thang va lo lang, cai thién sac khoe tim mach, chéng lai tac hai cua qué trinh oxy héa, Gc ché
viém nhidm, hd trg chirc nang mién dich khoe manh, cai thién stic khoe cia mét va giam nguy co
loang xuong [7].

Mot giai phap thay thé dé giam luong dudng bd sung trong bita an do lwong calo hap thu thap
dang duoc quan tdm nhiéu 1a bd sung céc chat 1am ngot khéac. Co ngot 1a mot dbi twong dwoc
quan tam va nghién cau st dung phu hop voi xu huéng nay. Co ngot (Stevia rebaudiana) co
nguon gbc tir chau My, thudc ho Asteraceae, hién duoc trong ¢ nhiéu noi trén thé gisi dé lam
chat tao ngot va lam thudc. Hoat chét chinh trong cé ngot 1a mot glycoside tén la steviol, c6 do
ngot gap 300 lan so véi duong mia. Vi vay cé ngot duoc lua chon thay thé co gié tri cho duong
sucrose Véi lugng calories thap str dung trong thuc pham chirc nang gop phan ngin ngira su da
dang cua cac rdi loan chuyén hoa va cac han ché vé stic khoe. Co ngot da dugc nghién ciu va
ing dung trong cdng nghiép thuc pham tai nhiéu quéc gia tién tién trén thé gigi nhu My, Nhat
Ban,... Nghién cau tng dung tia t6 két hop hoa clic, ¢6 ngot dé ché bién nudc udng 1a mot trong
nhung bién phap lam ting gia tri Cua cdy tia to va lam da dang thém cac san pham nudc udng
hién cd, do nhiing loai d6 udng dugc san xuét tir rau, ca, qua tuoi nguyén chét dang thu hat sy
chd y nho cac dic tinh ham lwong hoat tinh sinh hoc cao va c¢é nhiéu thanh phan dinh dudng c6
loi cho stre khoé [8].

2. Vit li¢u va phwong phap nghién ctru
2.1. Vit ligu
2.1.1. Chudn bj mdu

Tia té (Perilla frutescens L.) twoi dugc mua tir siéu thi Coopmart Vinh Long. Tia t6 dwoc rua
sach dé rao va xu ly cit dong nhat vé kich thude (2 x 2 cm d6i véi 14 va 2 cm ddi véi than) trudc
khi ché bién. Trich ly bang phuong phap dun & 95°C - 100°C trong 8 phut, ti I¢ phdi hop gom 1
tia to : 3 nude (ti 16 1 than : 1 14), 2% hoa clc. Sau khi trich ly b6 sung 0,3% acid citric va 3,2%
duong co ngot.

2.1.2. Dung méi, hoa chat

DPPH (TCI, Nhat), HCI, C,HsOH, Quecertin, Folin-Ciocalteu (Merck, buc), gallic acid
(Sigma, My), acid dinitrosalicylic (Fisher, My), Na,COs, CsHsOsKNa, NaOH, glucose, KClI,
CH3;COONa.3H20, NaNO;, AICls, CH40O, acid ascorbic (Xilong Scientific, Trung Quac).
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2.2. Phwong phap nghién curu
2.2.1. Khdo sat dnh hwong cua thoi gian thanh tring, nhiér g dén chdt lwong san pham

Thi nghiém tién hanh khao sat thoi gian thanh trang (5 phat, 10 pht, 15 phat) & nhiét do (60-
80°C). Sau khi thanh triing xong, tién hanh xac dinh mot s hoat chat sinh hoc tir dich chiét tia to
dé chon nhiét do - thoi gian thanh tring san pham it 1am thay ddi hoat chét sinh hoc cho cac
nghién cu tiép theo.

2.2.2. Phuong phdp dinh lwong polyphenol tong

Xac dinh ham lugng polyphenol tong (TPC) theo phwong phap Folin-Ciocalteu: Lay 0,2 mL
dich miu di pha lodng bd sung 0,2 ml nudce cat, 0,5 mL Folin-Ciocalteu 10% lic déu 3 - 5 phut
va cho tiép 0,4 mL dung dich Na,CO3 7,5%. Sau d6 dé yén & nhiét do phong 1 tdi trong 1 gio,
tién hanh do quang tai budc séng 765 nm. Acid gallic dugc sir dung lam chat chuan. Xay dung
duong chuan: 0, 20, 40, 60, 80, 100 pug/ml. Dyng dudng biéu didn d6 hap thu cua dung dich theo
nong do acid gallic Cganic (ug/ml) [9].

2.2.3. Phuong phap dinh luong dwong khi

Dung 2 ml dung dich miu da pha lodng thém vao 2 ml thudc thir DNS, sau d6 dem dun soi
cach thuy 5 phat lam nguoi nhi¢t do phong. Ham lugng duong khir duoc do ¢ 540 nm va st dung
glucose lam duong chuan véi cac nong d6: 0, 0,1, 0,2, 0,3, 0,4, 0,5 mg/ml [10].

2.2.4. Phuong phdp xdc dinh ham lwong anthocyanin

Xac dinh ham lugng anthocyanin trong dich trich theo phuong phap pH vi sai, dua trén
nguyén tic chat mau anthocyanin thay d6i theo pH. Tai pH = 1 cac anthocyanin ton tai ¢ dang
oxonium hoic flavium c6 do hap thu cuc dai, tai pH = 4,5 thi ching lai ¢ dang carbinol khéng
mau. Phuong phép pH vi sai cho phép xac dinh ham luogng anthocyanin tong sé chinh xac va
nhanh chéng, tham chi khi c6 sy hién dién caa cac hop chat can thiép khac [11].

2.2.5. Phirong phdp xdc dinh kha nang bdt goc tu do DPPH

Hat 0,6 ml mau da pha lodng thich hop vao éng nghiém, thém 0,8 ml DPPH 0,004%. Giit 6ng
nghiém trong t6i 30 phut. Sau d6 do d6 hap thu cua dung dich & budc song A = 517 nm. Kha ning
khtr goc tw do DPPH dugc tinh dua vao dudng chuan acid ascosbic. Xay dyung duong chuan acid
ascosbic: pha nong do acid ascosbic tir 4, 8, 12, 16, 20 ug/ml. Thyc hién quy trinh twong ty nhu
trén cho acid ascosbic chuan. Dung duong biéu dién do hap thu cua dung dich theo nong d6 acid
ascoshic Cascosbic (Ug/ml) [12].

2.2.6. Phuong phap xdc dinh ham luwong flavonoid

Hat 0,5 ml mAu da pha lodng thich hop vao éng nghiém, thém 3,2 ml nudc cat, sau d6 thém
vao 0,15 ml NaNO; 5% lic déu cho 5 pht, tiép theo thém vao 0,15 ml AICI; 10% lic déu chd 5
pht. Cudi cung, cho thém 1 ml NaOH 1M. Sau d6 do do hap thu cua dung dich ¢ budc song A =
510 nm. Ham luong flavonoid téng duoc tinh dya vao duong chuan quercetin. Xay dung duong
chuan quercetin: pha ndng d6 quercetin tir 0, 100, 200, 300, 400, 500 ug/ml. Thuc hién quy trinh
tuong ty nhu trén cho quercetin chuan. Dung duong biéu dién do hap thu caa dung dich theo
nong do6 quercetin Couercetin (1g/ml) [13].

2.2.7. Phuong phdp xdc dinh d¢ Brix va pH cua dich chiét tia to

_ Xac dinh pH bang may do pH inoLab pH 7110 (hing WTW, Dtic) va °Brix dugc xac dinh
bang khic xa ké ALLA (Phap).

2.2.8. Phuwong phdp xir 1y s6 liéu
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Tat ca thi nghiém dugc thyc hién 3 lan dé lay s6 liéu dé phan tich thong ké. CAc gia tri trung
binh dwoc xir Iy trén phan mém Excel, phan tich phuong sai mot nhan t6 ANOVA va so sanh cac
gia tri trung binh bang phuong phap LSD véi muc ¥ nghia trén 95% trén phan mém thong ké
STATGRAPHICS Centurion XV.

3. Két qua va thao luan

Nudc tia t6 sau khi phdi ché, duoc cho vao bao bi, ghép kin, tién hanh thanh tring. Qué trinh
thanh tring khéng chi c6 tac dung tiéu diét vi sinh vat kéo dai thoi gian bao quan, qua trinh nay
con anh huong dén ham luong céc hoat chit sinh hoc cia san phiam. Do d6 can tim ra cac théng
s6 nhiét o va thoi gian thanh trang thich hop cho san pham.

3.1. Anh hwong ciia nhigt dp va thoi gian thanh triing dén ham lwong polyphenol ciia nuéc tia
t6 phdi ché

Két qua & Bang 1 cho thay, khi tang nhiét d6 thanh tring & 5 phut, ham luong polyphenol
giam tir 3,87 mgGAE/g (d6i ching) xudng 3,11 mg (GAE)/ml (70°C), su khac biét nay c6 y
nghia théng ké & muc 5% qua kiém dinh LSD. Khi thanh tring ¢ 10 phat va 15 pht cho thay khi
tang nhiét do thanh tring thi ham luong polyphenol ton tht nhiéu nhat ¢ nhiét d6 80°C, giam tir
3,87 mgGAE/g (d6i chiing) xudng 3,28 mg (GAE)/ml (10 phit) va 3,05 mg (GAE)/ml (15 phut).
Két qua nay phu hop vai nghién ctiu cua Turturicd va cong su (2016) khi khao sat anh huong cua
xtr ly nhiét ddi véi su phan hay caa cac hop chét polyphenolic trong dich chiét man. Nghién ciu
nay da két luan rang ham luong polyphenol bi suy giam trong qué trinh xtr ly nhiét [14]. Theo
Akowuah va cong su (2009), khi nhiét 6 > 60°C quéa trinh phan giai cac hop chit polyphenol
di&n ra manh, nhiét do cao tao diéu kién cho céc phan @ng oxi hoa polyphenol xay ra, do d6 ham
luong polyphenol con lai thap hon [15]. Tuy nhién, nghién ctru chua ghi nhan su khac biét thong
ké khi thay di nhiét do thanh trng tr 60°C 1én 70°C va 80°C khi thanh tring ¢ 15 phut. Theo
Skapska va cong su (2020) cho rang qué trinh thanh tring khong gay ra nhing thay doi dang ké
vé ham luong polyphenol trong db udng tir trai cdy - thao duoc [16].

Bang 1. Khdo sat anh hweng cua nhiét d va thoi gian thanh tring dén ham lwong polyphenol,
anthocyanin, flavonoid, DPPH va dwong khi ciia nuéc tia td phoi che

Nhiét @ (°C) - Polyphenol Anthocyanin Flavonoid DPPH (mg/ml) Pwong khir
thoi gian (phdt)  mg(GAE)/ml (mg/L) (mgQE/mI) (mg/ml)
Dbi ching 3,87+0,43? 6,88+1,072 5,66+0,73% 0,92+0,05% 11,41+1,83™
60-5 3,56+0,27® 6,41+0,83% 5,22+0,88%°¢ 0,91+0,06% 10,62+1,35™
60-10 3,46+0,34% 5,79+0,67%° 4,83+0,99¢ 0,92+0,06* 10,91+2,21™
60-15 3,32+0,44bcd 5,61+0,91¢ 4,30+0,68¢ 0,93+0,06% 10,27+1,75™
70-5 3,11+0,42% 5,34+0,83¢¢ 4,96+0,76° 0,91+0,05% 11,62+1,30™
70-10 3,430,580« 4,62+0,56° 5,08+1,17%  0,91+0,06% 11,70+2,59™
70-15 3,31+0,44° 5,01+0,62¢% 4,85+1,13% 0,900,072 11,43+1,93™
80-5 3,49+0,48%c 5,34+0,86°% 5,830,322 0,900,072 11,71+1,76™
80-10 3,280,470 5,33+0,43¢¢ 5,78+0,822 0,91+0,07% 11,62+1,40™
80-15 3,05+0,41¢ 5,40+0,81¢ 4,900,77b« 0,85+0,11° 10,58+1,26™

Ghi cha: Céac chir cai khac nhau trong cling mét cét thé hién sw khac biét co y nghia thong ké qua kiém
dinh LSD ¢ mitc y nghia 5%, “ns” khong khac biét.

3.2. Anh hwong ciia nhiét dg va thoi gian thanh triing dén ham lwong anthocyanin Ciia nuwéc
tia t6 phai ché

Déi v6i ham lugng anthocyanin trong nudc tia td phdi ché, két qua thong ké ¢ Bang 1 cho
thiy ham lugng anthocyanin giam khi ting nhiét do thanh tring so véi ddi chimg chua xir ly. Khi
so sanh cuing thoi gian thanh tring ¢ 5, 10, 15 pht thi néu ting nhiét do thanh trang ham lugng
anthocyanin s& giam va c6 su khac biét & mirc y nghia 5% so v6i mau khdng xt ly nhiét. Ham
lugng anthocyanin giam tir 6,88 mg/L (ddi chiing) xuéng 6,41 mg/L (60°C) va 5,34 (80°C) khi
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thanh tring trong 5 phdt, sy khac biét nay co y nghia thong ké & mic 5% qua kiém dinh LSD.
Khi thanh triing 10 phit ham lugng anthocyanin dao dong tir 6,88 mg/L dén 5,33 mg/L, ham
lugng anthocyanin thap nhat khi thanh tring ¢ 70°C (4,62 mg/L). Tuy nhién, & thoi gian thanh
tring 15 phdt, nghién ciru chua ghi nhan sy khéc biét théng ké khi thay doi nhiét do thanh tring
tir 60°C 1én 70°C va 80°C. Ham lugng anthocyanin c6 xu huéng giam khi nhiét d¢ tang dan vi
anthocyanin thudc nhém flavonoid tan trong nuéc dé bi bién dbi khi xir 1i nhiét [17]. Khi xir ly
nhiét, su két hop giira nhiét 6 va thoi gian duoc ap dung c6 anh huong dang ké dén do on dinh
cua anthocyanin. Nghién ctru dong hoc vé anh huong cua xir ly nhiét ddi véi cac hop chat
phenolic cua Turturica va cong su (2016) da két luan anthocyanin cd su phan huy cao nhét so véi
cac polyphenol khéc trong khoang nhiét d6 la 70°C va 110°C [18].

3.3. Anh hwong ciia nhiét d va thoi gian thanh tring dén ham lwong flavonoid ciia nuwéc tia
t6 phai ché

Khi khao sat vé ham luong flavonoid, nghién ciru chua ghi nhan sy khac biét vé ham luong
flavonoid giira cac nghiém thirc xur ly nhiét so véi ddi chiang & thoi gian thanh tring 5 va 10 phat.
Két qua & Bang 1 cho thiy khi thanh tring 5 phat va 10 phat thi ham luong flavonoid téng &
nghiém thirc ddi chimg do dugc 1a 5,66 mgQE/ml, khi xir ly nhiét ¢ 60°C 1a 5,22 mgQE/ml va
4,83 mgQE/ml, ¢ 70°C la 4,96 mgQE/ml va 5,08 mgQE/ml, ¢ 80°C la 5,83 mgQE/ml va 5,78
mgQE/ml. Tuy nhién, khi xir ly nhiét tang thoi gian thanh trung 1én 15 phat thi ham lugng
flavonoid tong ghi nhan dugc 1a 5,66 mgQE/ml (d6i chiing) giam xudng 4,30 mgQE/ml (60°C),
4,85 mgQE/ml (70°C), 4,90 mgQE/mI (80°C), su khac biét nay co y nghia thong ké & mic 5%
qua kiém dinh LSD. Sy suy giam ham luong anthocyanin, flavonoid va polyphenol twong tu
nghién ciru cua Bhalerao va cong sy (2021) [19]. Két qua nay c6 thé do vé dong hoc khir hoat
tinh cua nhiét d6i voi d6 udng trai cay hdn hop. Nghién ctu cua Turturicd va cong su (2016) da
két luan rang hoat chat chéng oxy hda (anthocyanin, polyphenol, flavonoid) bj anh huéng cua
nhiét d6 cao, su phan hay nhiéu nhit Ia anthocyanin, tiép theo I1a polyphenol va cudi cung la
flavonoid [14]. Theo Ursache va cong su (2017), nghién ciu vé& ham luong hoat chét sinh hoc
thuc vat va dac tinh chdng oxy héa khi bi anh huong bai xt 1y nhiét cho rang flavonoid 1a chét
chuyén hoéa polyphenolic thir cap phé bién & thuc vat bi anh huéng cua qué trinh xir Iy nhiét (50 —
100°C) biang phuong phép quang phé va dong hoc dinh lugng [20].

3.4. Anh hwong ciia nhigt d¢ va thoi gian thanh tring dén kha néng bat géc tw do DPPH cia
nwdc tia td phoi ché

Két qua thi nghiém vé kha nang khir géc tw do DPPH & Bang 1 cho thay kha ning khir goc ty
do DPPH dao dong tir 0,85 mg/ml (80°C - 15 phat) — 0,93 mg/ml (60°C - 15 phut). Két qua
nghién ciru chua c6 su khac biét vé mat thdng ké & nghiém thirc ddi chitng véi cac nghiém thic
xir ly nhiét & cuing thoi gian thanh tring. Ca nhiét d6 va thoi gian gia nhiét déu c6 tac dong dang
ké dén ham luong cac hop chat ¢ hoat tinh sinh hoc. Theo nghién ctu cua Serea va cong su
(2022) vé tinh 6n dinh nhiét va tac dung tGc ché caa céc chat phytochemical trong vo nho do thi
su phan huy nhiét caa anthocyanin, flavonoid, polyphenol va khir goc tw do DPPH ting theo
nhiét do va thoi gian xt ly nhiét [21]. Theo Mieszczakowska-Frac va cong su (2021), acid
ascorbic dic trung bai tinh 6n dinh nhiét thap, d& bi oxy hoa khi xir I nhiét nén viéc kéo dai nhiét
d6 va thoi gian thanh tring s& lam giam kha ning bét géc tw do DPPH [22]. Tuong tu, nghién
ctru cua Saikia va cong su (2016) vé& anh huong cua viéc gia nhiét dan dén su suy giam chat
phytochemical nhu thit thoat hoac phan huy maot sb loai hop chat phenolic va cac hop chit khac
chiu trach nhiém vé bat géc tu do DPPH trong qué trinh gia nhiét [23]. Tuy nhién trong nghién
ctru ndy van chua ghi nhan duoc su khac biét khi gia nhiét. Diéu nay c6 thé giai thich do nhiét do
xir 1y chwa 1am anh huéng dén kha ning bit goc ty do. Theo két qua nghién ciru cua Nguyén
Hong Xuan va cong su cho rang cé thé nhiét do thanh tring > 90°C s& lam giam kha niang khur
goc ty do DPPH. Nghién ctiu vé kha ning chong oxy hda cia dich ép nudc dau ha chau cua
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Nguy&n HOng Xuén va cong su (2022) da két luan khi san pham duoc xir Iy nhiét & nhigt do 90°C
s€ lam giam kha nang khtr goc tu do DPPH so véi khi xtr ly ¢ nhiét do 80°C [24].

3.5. Anh hwong ciia nhigt dp va thoi gian thanh triing dén ham lwong dwong khir ciia nuéc tia
t6 phdi ché

Bang 1 ciing cho thiy, chua ghi nhan sy khac biét vé ham lugng duong khir gitra cac nghiém
thirc xir ly nhiét & ciing thoi gian thanh trang so vai dbi chimg. Ham lwong duong khir khi thanh
trung 5 phut va xu ly nhiét ¢ 60°C la 10,62 mg/ml, 70°C la 11,62 mg/ml va 80°C la 11,71 mg/ml
va 10 phut dat gia tri 10,91 mg/ml (60°C), 11,7 mg/ml (70°C) va 11,62 mg/ml (80°C), ¢ thoi gian
15 phut thanh tring ham lwong duong khir cao nhat khi thanh tring ¢ 70°C dat 11,43 mg/ml
nhung lai giam ¢ 60°C la 10,27 mg/ml va 10,58 mg/ml (80°C). Sy gia tang téng ham lugng
duong sau khi thanh trung cling dugC quan sat thiy déi voi nuge mia [25] va nuéc ép tao trong
nghién ctu cua Bianchi va cong su (2021) vé anh huong cua qué trinh ché bién va bao quan dén
chét lugng cia nudc ép [26]. Sy giam duong khir trong qué trinh thanh tring ¢ nhiét d6 60°C
dugc giai thich bai nghién ciu ciia Vandresen va cong su (2009) la do sy ting dan nhiét do caa
nude ép ca rdt va cac tac dong phu Ién san pham dan dén cac phan ng chang han nhu phan @ng
Maillard giita duong khir va amino acid c6 trong san pham [27]. Tuy nhién, ham lugng dudng
khtr tang khi thanh tring (70°C - 80°C) ¢ thoi gian 5 - 10 phut c6 thé la do qua trinh thay phan
duong bang acid hoic do sy phan hay disaccharide thanh monosaccharide [28].

3.6. Anh hwong ciia nhiét dé va thoi gian thanh tring dén pH va Brix Ciia nuwéc tia td phéi ché

Két qua khao sat anh huong cua nhi¢t do va thoi gian thanh trang dén do Brix va pH cua nuoc
tia to phdi ché duoc phan tich ¢ Bang 2. Qua trinh thanh trung khong dnh hudng dén do Brix va
lam giam nhe pH ban dau cua nuéc ubng, vi cac mau thanh tring c6 gia tri pH, Brix ban dau
tuong tur SO VGi cac mau déi chung [29].

Bang 2. Anh huong cua nhiét dg - thoi gian thanh tring dén @ Brix va pH cua dich chiét tia to

Nhiét d§ (°C) - thoi gian (phat) Brix pH
Déi ching 10,5 3,67
60-5 10,5 3,65
60-10 10,5 3,63
60-15 10,5 3,62
70-5 10,5 3,65
70-10 10,5 3,62
70-15 10,5 3,60
80-5 10,5 3,63
80-10 10,5 3,61
80-15 10,5 3,59

T6m lai, thanh tring san pham & nhiét do cang cao hoic thap trong thoi gian dai s& anh huong
Xau dén chat lugng san pham. Vay dé han ché phan tng 1am giam st chét luong thyc pham can
phai tim ra su két hop cua 2 nhan té “nhiét do - thoi gian” [30]. Tu két qua nghién ciru “nhiét do
- thoi gian” trong thanh tring dugc thé hién & Bang 1 cho thdy ham lugng anthocyanin bi bién
ddi nhiéu nhat trong cac hoat chat sinh hoc dugc nghién ciru trong nudc udng tia td, su khéc biét
nay cé y nghia thdng ké& & mic 5% qua kiém dinh LSD. Bén canh d6, két qua nghién ctu & Bang
1 chua ghi nhan sy khac biét vé& ham lugng dudng khir va kha ning bit goc ty do DPPH giita céc
nghiém thirc xir Iy nhiét so véi dbi chimg. Thanh tring trong thoi gian 5 phat va 10 phit ¢ 80°C
gitip 1am ting ham lugng flavonoid cao nhat dat 5,83 mgQE/mI va 5,78 mgQE/ml, sy khac biét
nay co ¥ nghia thong ké & mic 5% qua kiém dinh LSD giita cac nghiém thuc xir ly nhiét khac
nhung chwa ghi nhan sy khéc biét so véi dbi chimg. Ham lugng polyphenol gitra cac nghiém thuc
xtr ly nhiét bi giam so véi ddi ching chua xtr ly, sy khac biét nay co y nghia thong ké & mtc 5%
qua kiém dinh LSD. Két qua nghién ciru cia Khandpur va Gogate (2015) cho thay nuéc ép cay
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rau chan vit sau khi phdi ché va tién hanh thanh tring & 80°C trong 10 phit khong ¢6 su phét
trien cua vi sinh vat trong qua trinh bao quan ¢ 4°C trong 10 tuan [31]. Chinh vi the, nhi¢t do
80°C va thoi gian thanh trung 10 phat dugc chon cho cac nghién cuu tiep theo.

4. Két luan

Viéc xur ly nhiét dan dén nhing thay doi dang ké cac hoat chat sinh hoc, tong ham luong
polyphenol, anthocyanin va flavonoid bi suy giam trong qué trinh xir ly thanh trung cta nudgc
uéng tia t6 bo sung thao moc. Qua céc két qua thu duoc cho thiy rang cac hop chat hoat tinh sinh
hoc nay nhay cam véi nhiét o va tham chi nhiing thay d6i nho trong diéu kién xu ly c6 thé dan
dén mét chirc nang cua ching, su phan hiy cao nhat la anthocyanin, tiép theo Ia tong sb
polyphenol va tong s6 flavonoid. Thong tin duoc cung cap bai nghién ctru nay co thé hiru ich dé
t6i uu hoa cac diéu kién xu ly cong nghiép, nham giam. dén muc thap nhat sy thay doi ham lugng
cac hop chét co hoat tinh sinh hoc do anh huong cua diéu kién xu 1y nhiét.
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