CONG NGHE https://jst-haui.vn | P-ISSN 1859-3585 | E-ISSN 2615-9619
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SINH HOC TIEM NANG
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TOMTAT

Udng tra la van héa pha bién clia nhiéu nuéc phuong Dong, trong d6 ¢o Viet Nam. Ba tra dugc coi la phé phu pham thai ra sau khi pha tra, phan I6n dugc thai
truc tiép vao moi trudng gy 6 nhiém. Nndm muc tiéu ndng cao gia tri ctia ba tra nghién ctiu hudng téi danh gia ham lugng cac chat cd hoat tinh sinh hoc con lai
trong ba tra xanh va danh gid anh hudng clia cic phuong phap tién xi Iy t6i ham luong cac chat. Két qua thu dugc cho thay trong ba tra c kha nang chdng 6 xy
héa tuong duang, ham lugng polyphenol cao hon 1,5 lan va ham lugng flavonoid bang 50% so véi tra xanh nguyén liéu. Cac phuong phap tién xi Iy dugc ap
dung cho ba tra xanh nhu x{ Iy bang nhiét @ nudc néng 121°C, kiém & 121°Cva x( Iy bang song siéu dm. Danh gid ham lugng polyphenol, flavonoid, ciing nhu
hoat tinh chdng oxy hda cho thdy phuang phdp x( Iy vdi kiém NaOH 1% & nhiét dd cao cho két qua tot nhat. Diéu nay cho thay bé tra xanh [a mot ngudn nguyén
liéu cac hop chat sinh hoc gid ré va tiém nang.

Tir khéa: Bd tra xanh, polyphenol, flavonoid, hoat tinh chdng oxy hda, chdt khé hoa tan.

ABSTRACT

Drinking tea is a popular cultural practice in many Eastern countries, including Vietnam. Discarded tea leaves are considered a by-product after drinking tea,
most of which are discharged directly into the environment, causing pollution. To increase the value of the discarded tea leaves, the study aimed to determine
the content of bioactive compounds remaining in the discarded green tea leaves, as well as to evaluate the impact of pre-treatment methods on the content of
these substances. The results showed that the discarded green tea leaves, when compared to dried green tea, possesses comparable antioxidant capacity, has
polyphenol content 1,5-fold higher and flavonoid content equal to 50% of green tea. Therefore, the antioxidant activity of the discarded green tea leaves is not
inferior to that of raw green tea. Treatment methods applied to discarded green tea leaves include high-temperature treatment with hot water, NaOH solutions,
and ultrasonic treatment. Analyzing content of polyphenols, flavonoids, and antioxidant activity showed that the treatment with 1% NaOH at high temperature
gave the best results. This suggests that discarded green tea leaves are a cheap and potential source of bioactive compounds.

Keywords: Green tea residues, polyphenol, flavonoid, antioxidant activity, soluble solids.
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chuéng hon & cac nudc chau Au va chau My, tra xanh
dugc st dung phd bién & cac nudc chau A, trong d6 c6
Viét Nam [1]. Bugc biét dén la nguyén liéu c6 nhiéu hop
chat c6 Igi cho stic khoe trong tra xanh c6 chia catechin,

1. GIGI THIEU

Udng tra la mot nét van héa clia nhiéu nudc phuong
Dong. Cac loai tra dugc st dung phd bién gom tra xanh,
tra den va tra trang. Tra xanh la loai tra khéng 1én men, tra

den la tra Ién men hoan toan va tra 6 long la tra [én men
ban phan [1]. Trong khi tra den va tra 6 long lai dugc ua
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polyphenol, dac biét la epigallocatechin gallate (EGCG).
EGCG la moét chat ch6ng oxy héa manh, hé trg tic ché su
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phat trién cda té bao ung thu ma khéng gay hai cho mé
khoe manh [1], gidm muic cholesterol LDL, tc ché su hinh
thanh bat thudng clia cuc mau déng, gidam két tap tiéu
cau, diéu hoa lipid va tc ché sy tang sinh va di chuyén cda
cac té bao co tron [2]. Ngoai ra, tra xanh con chira tannin
tao vi chat cho tra, caffeine kich thich su tinh téo, lam
gidm cam gidc mét modi va cé tic dung loi tiéu,
polysaccharides ciing cé rat nhiéu Igi ich cho stc khoe: ha
dudng huyét [3, 4], ddo ngugc stress oxy hoéa [5, 6], hoat
doéng chong khai u [7, 8], kich thich mién dich [9], diéu
hoa hé vi khudn dudng ruét [10-12]. Su c6 mat cla cac
hgp chat cé hoat tinh sinh hoc nhu polyphenols va
flavonoids (catechin, epicatechin (EC), epigallocatechin
(EGQ), epicatechin gallate (ECG) and epigallocatechin
gallate (EGCG)) trong tra xanh giup ching c6 tac dung
ch6ng oxy héa tét [1]. Theo chiing minh, méi ngay udng
1 cdc tra giup kéo dai tudi tho [13].

Vi cac lgi ich cho suc khoe nhu trén, nhu cau st
dung tra ngay cang tang, ddc biét la tra xanh, trung binh
tiéu thu khoang 18-20 ty cOc tra/ngay trén toan cau [2,
14]. Nam 2020, thi trudng tra toan cau tri gia gan 200 ty
USD, véi lugng tiéu thu tra khoang 6,3 triéu tan. Thi
trudng tra du kién sé tri gia hon 318 ty USD vao nam
2025, v6i muc tiéu thu tang lén 7,4 triéu tan [2, 14]. Vi
tinh hinh thi trudng ngay moét tang Ién nhu vay déng
nghia véi viéc lugng ba tra thai ra ngoai méi truong cang
[6n. Theo béo cdo, khodng 90% la tra trd thanh ba tra sau
khi ché bién va tiéu thu [2]. Trén thé gidi thai ra trung
binh 420.000 tan ba tra mbi nam chu yéu la & cac nudc
Trung Quéc, An Do, ThS Nhi Ky... [2]. Ba tra thai ra ngoai
moi trudng gay 6 nhiém moi trudng, anh hudng téi canh
quan [15], trong khi d6 trong ba tra van con chia nhiéu
cac hgp chat cé hoat tinh sinh hoc cao. Diéu nay da dugc
Zhou va cong su da ching minh trong nghién cdu lén
men tra Kombucha vi ba tra lam tdng dang ké hoat tinh
chéng oxy hoa va ham lugng polyphenol téng sé ctia d6
uéng kombucha [16].

Trong khi d6, tai Viét Nam cac nghién ctiu phan 16n tap
trung vao nghién ctu tra xanh, thanh phan cta tra xanh
va lgi ich véi stic khde [17, 18]. Tuy nhién cac nghién cdu
vé ba tra, cu thé |a ba trd xanh trong nudc hién con han
ché. Vi vay, muc tiéu cia nghién ctiu nay nham phan tich
ham lugng polyphenol, flavonoid téng s6 con lai trong ba
tra, ciing nhu danh gia anh hudng clia cac phuong phap
xU ly hoa hoc va vat ly t6i viéc trich ly cac hgp chat c6 hoat
tinh sinh hoc cao, cling nhu hoat tinh oxy héa téng s
trong dich chiét ba tra xanh cuia Viét Nam.
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2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1.Nguyén liéu

Tra xanh Tan Cuong TC 02 (Camellia sinensis) dugc thu
mua tai siéu thi Thanh D6, quan Bac Tur Liém, Ha Noi. Tra
dat tiéu chuan chat lugng FDA - 1SO - OCOP - VIETGAP.
2.2, Cac phuong phap xt li nguyén liéu

Ba tra xanh thu bang cach pha tra xanh véi nudc séi
95°C theo ty |é 1:10, sau d6 G trong 20 phut & cung nhiét
dod va gan bd nudc. Quy trinh pha tra thu ba dugc thuc
hién 2 1an, ba tra thu dugc tiép tuc dugc say kho & nhiét
dd 70°C trong thai gian 12 gid va nghién nhé thu bét, bao
quan & diéu kién kho, thoang.

Thu dich chiét: Mau (tra xanh nguyén liéu hoac ba tra
xanh sau khi pha) dugc chiét vai ethanol 95% véi thé tich
ethanol gap ba lan so véi nguyén liéu, két hgp vai siéu am
& 50°C. Sau d6 loc dé loai b can. Qua trinh trich ly dugc
thuc hién ba lan, sau d6 toan bo dich chiét dugc thu gom,
do téng thé tich, va tién hanh cac phan tich ti€p theo.

XU ly bot ba tra xanh bang cac phuong phap vat ly, hda
hoc nhusau: Mau 1 (xtr ly véi nudc & nhiét dé cao): 25 gam
bot ba tra xanh b6 sung thém 250ml nudc cat duge xt ly
G 121°C trong 1 gid. Mau 2 (x( ly siéu am): 25 gam bot ba
tra bd sung thém 250ml nudc cat dugce xar ly véi séng siéu
am & 50°C trong 30 phut. Mau 3 (xt ly véi kiém & nhiét do
cao): 25 gam bot ba tra bé sung thém 250ml dung dich
NaOH 1%, dé & nhiét dé 121°C, 1 gid. Cac mau sau khi x
ly dugc d€ ngudi tGi nhiét do phong, réi dem di ly tam lay
dich loc va phan tich cac chi s6.

2.3. Cac phuong phap phan tich

Phuong phdp xdc dinh ham lugng chdt khé cia mau

Ham luong chat khé dugc tinh dua trén ham lugng
mau con lai sau khi loai bé @& am. D6 dm clia mau dugc
xac dinh bang phuang phap say kho téi khéi luong khong
doi & nhiét do 105°C [19].

Phuong phdp xdc dinh ham lugng polyphenol

Ham lugng polyphenol téng dugc xac dinh: lan lugt
cho TmL dich chiét mau vao 2,5mL thuéc thi Folin-
Ciocalteu, thém tiép vao 2mL dung dich Na,COs; 2%. Sau
45 phuat phan Ung & nhiét d6 phong, dé hap thu (OD)
dugc xac dinh bang may do quang phé (BioSpectrometer
Basic, Eppendorf, Buc) & budc séng 765nm. Ham lugng
polyphenol téng s dugc xac dinh dua vao dudng chuan
clia axit gallic (GAE) véi day nong dé tir 200 - 1000ug/mL
va dugc biéu dién vai gia tri mgGAE trén 1g chat khé (CK)
hay mgGAE/gCK [20].

Phuong phdp xdc dinh ham lugng flavonoid

Ham lugng flavonoid téng dugc xac dinh theo mo ta
trong nghién cutu ctia Ajegoro va Okoh [21]. Cu thé, cho
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0,5mL dich chiét mau vao 1,5mL MeOH, thém tiép AlCl;
10% va dé phan (ng trong 6 phut. Cudi cung, hén hgp
dugc thém vao 0,1mL CHs;COOK 1M va nudc cat. Sau 45
phut 6n dinh & nhiét d6 phong, tién hanh xac dinh dé hap
thu bang may do quang phé (BioSpectrometer Basic,
Eppendorf, Buc) & budc séng 415nm. Ham lugng
flavonoid t6ng s dugc xac dinh dua trén dudng chuan
quercetin (QE) véi day nong dé tur 20 - 100ug/mL. Két qua
dugc biéu dién véi gia tri mgQE trén 1g chat khd (CK) hay
mgQE/gCK.

Phuong phdp xdc dinh hoat tinh chéng oxy héa téng s6

Hoat tinh chéng oxy hoa téng cla cac dich chiét dugc
thuc hién theo phuong phap phosphomolybradenum
[22]. Cu thé, cho 0,2mL méi dung dich chiét mau véi 2mL
dung dich phan ung (0,6M H,SOs 28mM sodium
phosphate va 4mM ammonium molybdate). Péng nap
6ng va U & nhiét do 95°C trong thai gian 90 phut. Sau do
lam nguoi t&i nhiét d6 phong, va do néng d6 hap thu &
budc song 760nm bang may do quang (BioSpectrometer
Basic, Eppendorf, Duc). Hoat tinh chdng oxy hda dugc xac
dinh dua vao dudng chuan cla axit ascorbic hay vitamin
C (VTMC) néng do 10 - 40ug/mL va dugc bi€u dién vai gia
tri mgVTMC trén 1g chat kho (CK) hay mgVTMC/gCK.

Phuong phdp xtr ly sé liéu

Méi thi nghiém trong nghién ctu déu lam lap lai 3 lan.
S6 liéu duge x(r ly st dung phan mém Microsoft Excel
2021.
3. KET QUA VA THAO LUAN
3.1. Thanh phan héa hoc ciia nguyén liéu tra xanh va
ba tra xanh

Thanh phan héa hoc ciing nhu ham lugng céac hoat
chat c6 hoat tinh sinh hoc cao c6 mét trong tra xanh nhu
polyphenol, flavonoid bi thay d&i sau qua trinh pha tra.
Nghién ctru da thuc hién danh gia ham lugng dudng kh,
protein, polyphenol, flavonoid téng s8, ciing nhu hoat
tinh ch6ng oxy héa trong tra xanh nguyén liéu va ba tra
xanh thu dugc sau khi pha tra. Két qua dugc thé hién
trong bang 1.

Bang 1. Thanh phan cta tra xanh va ba tra xanh Tan Cuong, Thai Nguyén

Chi tiéu hoa ly Tra xanh nguyén liéu Ba tra xanh
Ham lugng polyphenol
. 177,58 + 23,452 279,56 £ 12,78
tong (mgGAE/gCK)
Ham lugng flavonoid
3,44+0,16 1,62+0,21
(mgQE/gCK)
Ham lugng oxy héa
; + +
t6ng (mgVTMC/gCK) 7,69 +0,87 7,26 +£0,22

Ghi chii: Chit cdi “a” thé hién su khdc biét khi thurc hién phdn tich phuong sai
ANOVA
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Tra xanh dugc biét dén la loai tra chira ham lugng cac
hoat chat c6 hoat tinh sinh hoc nhu polyphenol va
flavonoid cao nhat so véi tra den va tra Oolong [23]. Két
qua danh gia ham lugng polyphenol téng c6 trong tra
xanh nguyén liéu va ba tra xanh Tan Cuong, Thai Nguyén
thu dugc sau qua trinh G tra thu duoc lan luot 1a 177,58 +
23,45mgGAE/gCK va 279,56 + 12,78mgGAE/gCK. Trong
mét nghién ciu khac Dinh Thi Huong va déng tac gia
cling da chuing minh ham lugng polyphenol dugc tim
thdy cao nhat trong san pham tra xanh Thai Nguyén
(139,06mg GAE/g) [17], trong khi d6 nghién clu cla
Roshanak va cong su véi ham lugng polyphenol trong tra
xanh nam trong khoang 109 - 209mgGAE/gCK tuy thudc
vao diéu kién sdy va phuong phap say [24]. Diéu nay cho
thay su tuong dong vé két qua ham lugng polyphenol
trong tra xanh nguyén liéu gilta cac nghién clu, khang
dinh su tin cdy ctia két qua thu dugc. Bén canh d6, khi so
sanh, c6 thé thdy ham lugng polyphenol trong ba tra xanh
cao hon dang ké so ham lugng polyphenol trong nguyén
liéu tra xanh ban dau (p < 0,05). Su tang ham lugng
polyphenol trong ba tra ciing dugc tim thay trong nghién
cltu ctia Abraham va cong su khi nghién ctu vé ba tra den
[25]. Diéu nay c6 thé ly gidi do tac dong clia viéc G tra gidp
lam mém thanh té bao, gitp giai phdng cac phenolic dang
lién két trong thanh té bao. Day la cac nhom phenolic c6
lien két cong héda tri vai cac chat trong thanh té bao bao
gbém pectin, cellulose, arabionoxylan va protein cau trc
va chiém mét lugng tuong d6i 16n (20 - 60% trong rau, trai
cdy va dau/hat) so véi cac hgp chat phenolic dang tu do
trong nguyén liéu thuc vat [26-29]. Dac biét, trong nghién
clru clia Huang va céng su, bang phuong phap HPLC-ESI-
QQQ-MS/MS da chung minh dugc trong ba tra xanh cé
chta céc hgp chat phenolic dang lién két véi chat xo cua
thanh té bao bao gém axit gallic, axit 3-O-methyl gallic, p-
axit coumaric, axit caffeic, va flavonoid va cac dan xuat nhu
epigallocatechin, naringenin, myricetin, rutin,
epicatechin, kaempferol 7-O-B-D-glucoside, quercetin,
apigenin va hesperetin. Trong do, axit gallic, p-axit
coumaric va epicatechin, thanh phan tao nén vi dng cta
tra, chiém ham lugng nhiéu hon ca [28].

Bén canh polyphenol, flavonoid cling dugc biét dén la
nhom céc chat cé kha nang chéng oxy hoa bang cach tao
thanh phuc hgp véi cac ion kim loai do dé tc ché qua
trinh oxy héa lipid [30]. Tl két qua thu dugc cho thay, ham
lugng flavonoid trong ba tra do dugc 1,62 =
0,21mgQE/gCK, gidm khodng 50% so véi ham lugng cé
trong tra xanh nguyén liéeu do dugc 3,44 =+
0,16mgQE/gCK. Sy gidm 50% ham lugng flavonoid cla ba
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tra so vdi nguyén liéu ban dau cliing dugc chiing minh
trong nghién cttu ctia Nadiah va Uthumporn [23]. Su gidm
nay co thé ly gidi do qua trinh U tra da 1dy di mét luong
I6n céac flavonoid hoa tan, van con mot lugng kha I6n cac
flavonoid con lai trong gian bao thuc vat [28]. Diéu nay
cho thdy ba tra xanh van con mét lugng 16n cac hop chat
c6 kha nang ch6ng oxy hoa. Hoat tinh chéng oxy héa do
dugc trong tra xanh nguyén liéu va ba tra xanh lan lugt la
7,69 +0,87mgVTMC/gCK va 7,26 + 0,21mgVTMC/gCK. C6
thé thay ba tra xanh la nguén nguyén liéu chéng oxy hoa
tiém nang khong thua kém so véi nguyén liéu. Ham lugng
cac nhém chét phenolic, flavonoid ciing nhu hoat tinh
chéng oxy héa c6 thé tiép tuc thay déi khi ap dung cac
phuong phap xu ly khac nhau tac dong vao thanh té bao
thuc vat.

3.2. Ham lugng polyphenol thay déi khi xtt Iy bang cac
phuong phap khac nhau

TU cac két qua trén, c6 thé thay rang ham luong cac hop
chat polyphenol va flavonoid trong ba tra van con rat dang
k€. Tuy nhién, véi cac nguyén liéu giau chat xo, viéc pha va
thanh té bao bang cac phuong phap vat ly va héa hoc ho
trg tao diéu kién thuan lgi trong khai thac téi da tiém nang
cla ba tra la vo cung can thiét. Holtzapple va cong su da
chiing minh rang xt ly bang hoi nudc & nhiét dé cao 260°C
la moét phuong phép tién xu ly trudc hiéu qua trudce khi b
sung enzym do phuong phap nay giup tang dién tich bé
mat cla xenluloza gb [31], nhung trong nghién ctu nay
chuiing t6i khéng dp dung nhiét d6 cao nhu vay vi cac hgp
chat phenolic chda trong tra xanh nhu catechin va
epicatechin da dugc chiing minh la bi pha hdy & nhiét dé
cao hon 150°C [32]. Cac phuong phap xU ly nhiét d6 cao
trong nghién ctiu nay déu ap dung xtr ly & 121°C trong 1
gi®. Ham lugng polyphenol thu dugc khi xtr ly bang cac
phucng phéap khac nhau dugc biéu dién trong hinh 1.

Tu két qua thu dugc cho thdy, so v6i ham lugng
polyphenol trong ba tra xanh (279,56 <+
12,78mgGAE/gCK), x(r ly ba tra véi rung siéu am, véi nudc
nong 121°C hoac véi kiém 121°C déu lam tang dang ké
ham luong polyphenol dugc trich xuat (352 -
623mgGAE/gCK). Trong céc phuong phép, c6 thé nhan
thay rang, x( ly véi kiém thu dugc ham lugng polyphenol
cao nhat dat 623,86 + 22,01mgGAE/gCK, cao hon dang ké
5o vdi cac phuong phap con lai (p < 0,05). Xt ly bang kiém
dugc chiing minh hiéu qua trong viéc loai bo thanh phan
lignin trong thanh té bao, gitip cdu tric cda thanh té bao
x6p hon, rébng hon, hé trg qua trinh trich xuat cac hgp
chat ra khoi té bao thuc vat [33]. Nghién ctu cla Lin va
céng su da chiing minh trong qua trinh xt ly kiém, cac
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polyphenol nhu axit gallic, (+)-gallocatechin va
epicatechin van dugc gilr lai trong ba tra, trong khi cac
polyphenol khic nhu axit caffeic 3-O-glucuronide,
diosmetin  7-O-beta-D-glucuronopyranoside va 8-
hydroxyluteolin 8-glucoside 3'-sulfate dugc trich ly ra
dich chiét. Day la sdn pham cda qua trinh thay phan lién
két coéng hoda tri gita cac hgp chat phenolic va
polysaccharides. Bén canh do, qua trinh chiét xuat kiém
cing tao ra tannin 2-O-(4-hydroxycinnamoyl)-1-O-
galloyl-beta-D-glucopyranoside do thdy phan lignin [33].
XU ly v6i kiém & nhiét d6 cao cling dugc chiing minh la
phuong phép c6 hiéu qua trong viéc thu héi polyphenol
tU cadc nguyén liéu thuc vat nhu rom ra chia lta my [34].
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Hinh 1. Su thay d6i ham lugng polyphenol khi x Iy b tra xanh bang cac
phuang phap khac nhau (ns - p > 0,05; ****p < 0,001, phan tich phuang sai
ANOVA)

3.3. Ham lugng flavonoid thay ddi khi xi ly bang cac
phuong phap khac nhau
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Hinh 2. Su thay d6i ham lugng flavonoid khi xt Iy ba tra xanh béng cac
phuang phdp khac nhau (****p < 0,001, phan tich phuang sai ANOVA)

Tuong tu polyphenol, ham lugng flavonoid thu dugc
nam trong khoang tur 1,85 - 6,65mgQE/gCK tuy thudc vao
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phuong phdp xu ly (hinh 2), cao hon so véi ham lugng
flavonoid trong nguyén liéu ba tra ban dau (1,62 +
0,21mgQE/gCK) (bang 1). Bén canh d6 nhan thay, ham
lugng flavonoid cling dugc thu héi nhiéu nhat khi xur ly
mau & nhiét d6 cao trong moi trudng kiém. Diéu nay tiép
tuc khang dinh hiéu qué xur ly cda kiém, gitip pha vé thanh
té bao, giup gidi phong cac flavonoid trong gian bao.
3.4. Hoat tinh chéng oxy héa téng sé thay dai khi xi
ly bang cac phuong phap khac nhau

T két qua thu dugc trong hinh 3, cac phuong phap x
ly v&i nudc nong 121°C, rung siéu am hodc vai kiém &
121°C déu lam tang dang ké hoat tinh chéng & xy hoa
téng s6 so vai tra nguyén liéu (7,69 + 0,87mgVTMC/gCK)
va ba tra (7,26 = 0,22mgVTMC/gCK). Trong cac phuang
phap, xtr ly véi kiém & nhiét d6 cao cho két qua cao nhat
vGi hoat tinh chéng oxy hoa téng s6 dat 9539 +
7,41mgVTMC/gCK, cao hon 3 1an so vaéi cac phuong phap
con lai. K&t qua nay ty lé véi ham lugng polyphenol va
flavonoid thu dugc cao nhat bang phuong phéap xu ly
kiém do kiém gitip pha v& lién két lignin - polyphenol
hoac protein - polyphenol clia té bao tir d6 gidi phdng cac
hoat chat ra ngoai, tang hoat tinh ch6ng oxy hoa. Vi hoat
tinh chéng oxy hda cao nhu vay, c6 thé khang dinh day
chinh la mét ngudn hoat chat sinh hoc quy gia cho cac
nganh céng nghiép khac nhu thuc phdm va dugc pham.
Nham khai thac t6i da tiém nang cla loai nguyén liéu quy
gid nhung con bi lang phi nay, cing véi ddm bao an toan
cho ngudi st dung, cac phuong phap xt ly ba tra ung
dung cac tac nhan héa hoc hodc sinh hoc than thién véi
moi trudng va stic khde can dugc nghién ctru thém.
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Hinh 3. Su thay d6i hoat tinh chdng oxy héa tong s6 sau khi xit Iy ba tra
xanh bang cac phuong phap khac nhau (**p < 0,01; ****p < 0,001, phan tich
phuong sai ANOVA)
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4. KET LUAN

Vi cac két qua thu dugc & trén cho thay, ham lugng
cac hgp chat polyphenol va flavonoid trong ba tra xanh
con trén 50% so vdi tra xanh nguyén liéu, do vay hoat tinh
chong oxy hoa trong ba tra xanh cling tuang doi cao. Khi
tiép tuc x{ ly ba tra xanh bang nudc néng & 121°C, kiém
& 121°C va siéu am, ham lugng cac hgp chat nay tiép tuc
dugc gidi phdng ra ngoai. Ham lugng polyphenol dat cao
nhat 1a 623,86 + 22,01mgGAE/gCK, ham lugng flavonoid
dat cao nhat la 6,65 + 0,29mgGAE/gCK, va hoat tinh
chéng oxy héa téng sé dat 95,39 + 7,41mgVTMC/gCK véi
phuong phap xt ly kiém & 121°C. Diéu nay cho thay ba tra
xanh la mét nguén nguyén liéu cac hop chat sinh hoc gia
ré va tiém nang, can tiép tuc dugc nghién ctu sau hon st
dung cac phuong phép than thién véi maoi truéng hon
nham lam nguyén liéu Ung dung trong cac nganh céng
nghiép thuc pham va dugc pham.
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