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NGHIEN CUPU THU NHAN CHE PHAM CHONG OXY HOA
TY NHIEN TU LA CHE GIA

DANG MINH NHAT

1. GIOI THIEU

Cay che c6 tén khoa hoc 1a Camellia sinensis L. dugc trong phd bién & nudc ta va mot sd
nudc trén thé gi6i. Loi ich smh hoc cua cdy che da dwoc biét dén tir 1au nhu kha nang khing
khuan, ngin ngira sy phat trién cua cdc té bao ung thu, giam huyet ap, giam mét mdi va cang
thang, han ché qua trinh 1o héa, ngan ngira nguy co céc bénh ve tim mach..., trong d6 hoat tinh
chéng oxy héa ciia n6 da duoc quan tim nhiéu trong cong nghiép thuc pham gan day, khi xudt
hién tam Ii ngai sir dung nhiing san pham 6 bd sung hda chat tong hop cua nguoi tiéu dung va
nhitng bdo céo vé kha nang gdy ung thu cua nhimg phu gia chong oxy héa tong hop pho bién
nhu BHA, BHT, TBHQ. Nhu ciu vé cdc hoat chat chéng oxy héa ty nhién tré nén cip thiét.
Nhiéu nghién ctru da xac nhan kha nang chong oxy hoa cua cdc loai che thuong pham nhu che
xanh, cheé den, che oolong. Hoat tinh nay dugc cho 1a do sy c¢6 mét cia cic hop chét catechin
trong che, nhét 1a Epigalocatechin Galate (EGCG). Pay la thanh phﬁn polyphenol c6 ham lugng
cao nht va hoat tinh manh nhét [1 - 6].

Cay che duoc trbng phé bién & nudce ta tir Bic dén Nam. Thuong chi c6 bip va 14 non
duogc ché bién thanh thuong pham 1a che gia it duoc st dung. O khu vuc viing ven Pa Nang,
cay che ciing dugc trong dé nau nudc udng, khong duoc ché bién thanh che thuong pham vi
pham chat khong canh tranh v6i cdc loai che pho b1en ¢ Viét Nam. Tuy nhién két qua nghién
clru mot sb tac gia cho thay 14 che gia van c6 thé 1a nguon cung cap chit chong oxy hoa dang ké.
Ngoai ra, thanh phan polyphenol chiét dugc tir 14 che phy thudc rat nhiéu vao ngudn gbc che, thd
nhudng, khi hau, phuong phép chiét... [7- 11].

Chinh vi vay, ching toi tién hanh nghién ctru nay nhim muc dich d4nh gi4 kha niang khai
thac 14 che gia tao ra ché pham chéng oxy héa tu nhién thong qua cic nghién ctru xdc dinh diéu
kién chiét va thu hdi ché phdm c6 hoat tinh tot nhét.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu
La che s dung trong nghién ciru dugc thu hdi tai vuon che ¢ xa Hoa Minh, huyén Hoa
Vang, Ba Nang. Loai che nay thuong dugc dung nau udng, tuy nhién chat lugng dugc cho la
khong bang céc loai che thuong pham trén thi trudng nhu che Thai Nguyén hay ché Lam Dong.

2.2. Phwong phap nghién ciru

2.2.1. Chiét hoat chat chong oxy héa tir ld che gia
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Nguyén liéu duoc héi tir ciy che, loai bo bip va 14 non, rira sach, sau d6 hap dé vo hoat
enzim, d6 4m nguyén liéu sau khi hap dwoc xéc dinh 12 64,0%.

Can 5,56 g 14 che hap (trong tmg 2,00 g chit kho) vao binh chung cét ¢6 chira mot thé tich
nudc theo ti 1¢ nudc: chit kho xéc dinh. Lap ong sinh han va ninh chung o nhiét d¢ cai dat trong
bé 6n nhiét véi thoi gian dinh trudc. Sau moi lan chiét, hdn hop chiét duoc dinh mirc trong binh
dinh muc 250 ml, loc dich chiét va dem di danh gid hoat tinh chdng oxy héa bang phwong phép
DPPH va xdc dinh ham lugng EGCG béng phuong phép sic ky 16ng hiéu ning cao (HPLC).

2.2.2. Xdc dinh d¢ am cia ld che va ché pham
St dung méy phéan tich 4m nhanh Sartorius (Dirc).
2.2.3. Pdnh gid hoat tinh chéng oxy héa bang phwong phdp DPPH

Kha ning chong oxy héa ciia cdc chiét xuit dugce danh gid thong qua kha niang trung hoa
gbc tu do theo phwong phap dugc md ta boi Min-Jer Lu va cong sy [12]. Nguyén tic cia
phuong phdp dya vao kha nang céc chit chong oxy héa chuyen hoéa goc tu do 1,1-diphenyl 2-
picryl hydrazyl thanh san pham phan tir 1am cho dung dich chuyén tir mau tim sang vang. Tién
hanh nhu sau: Dich chiét dugc pha lodng & céc ndng d6 khéc nhau. Liy 1 ml cta dich chiét cho
vao 6ng nghiém trong d6 c6 chua 1 ml dung dich DPPH 0,1 mM trong methanol (DPPH p.a
dugce mua tir hing Sigma, My va methanol p.a mua tir hing Merck, Diic). Votex hdn hgp va 1 40
phiit trudc khi do do hip thy quang & 517 nm bang quang phd ké Biorad. Methanol dung thay
cho dich chiét dé chuan bi mau tréng. Tur két qua do dugc xac dinh kha nang trc ché géc tu do IC
theo cong thurc sau:

jo=2ttark Auample o
“ylank
trong d6, Apjank: d0 hap thu quang cua mau trang va Agmple: 40 hap thu quang cua mau dich chiét.
Tir gid tri IC cua cdc dung dich c6 ndng do pha loang khdc nhau, ching t6i dung phuong phép
ndi suy dé tinh gia tri ICs tuc la nong do dich chiét tai d6 kha nang urc ché goc tu do DPPH (IC)
bing 50%.

2.2.4. Xdc dinh ham lwong Epigalocatechin Galate (EGCG) bang phwong phdp HPLC [13]

Ham lugng EGCG trong cic dich chiét ché dugc dinh lugng bang phwong phép HPLC véi
cdc diéu kién nhu sau: Hé théng HPLC cua hang Waters, My, sir dung c6t C18 (250 X 4 mm; 10
wm), budce séng do cua detector UV-VIS 1a 256 nm, thé tich nap mau 10 ul, pha dong 14 hé dung
mdi acetonitrile : nude: acid phosphoric theo ti 1¢ thé tich 11,5:88,5:0,1.

Chat chudn EGCG mua tir hing Sigma (M¥) v6i ham lugng tdi thiéu 98% dugc sir dung dé
pha diy cdc dung dich chuén. Két qua phén tich cdc dung dich chuan cho phuong trinh duong
chun Cggeg (M) = 0,0006 x chiéu cao pic +5X% 107 véi hé 36 tuong quan R*=1,00.

2.2.5. Phuong phdp quy hoach thuc nghiém [14]

Pé xéc dinh diéu kién chiét tdi wu ching toi sir dung phuong phdp quy hoach thyc nghiém
v6i ké hoach thye nghiém truc giao bac 2, s dung phan mém MS Excel dé xr 1f két qua.

90



3. KET QUA VA THAO LUAN
3.1. Xéc dinh thoi gian hip dé vo hoat enzim

L4 che c6 chira cic enzim polyphenoloxydase xiic tdc qud trinh oxy hda cic hop chét
polyphenol, néu khong vo6 hoat, hoat tinh cta ché phém thu dugc s€ bi giam. C6 thé vo hoat
enzim nay theo nhiéu cich khéc nhau. Trong nghién clru nay chiing t6i chon phuong phap h?ip,
vi it gy ton hao chét khd hon so v&i phuong phap chan.

Tién hanh thi nghiém xac dinh thoi gian hip nhu sau:

Chuén bi 3 mau 14 che gia va mang di hép véi thoi gian lan luot la 15 gidy, 30 gidy, 45
gidy. Thoi gian hap dugc tinh tir Idc cho 14 che vao vi hap dugc dit trén ndi nudc dang so6i. Mdi
mau che sau khi hap duoc dem di chiét chat chong oxy hoa theo phuwong phiap mé ta ¢ trén. Tat
ca cédc dung dich sau khi chiét déu c6 mau vang rat nhat, sang, trong suot Pé hd ba mau dich thu
duoc ngoai khong khi & diéu kién nhiét do phong. Ket qua sau 24h mau hap 30 gidy c6 mau thay
doi tir ‘vang nhat thanh vang nu, trong khi cac mau hap trong 30 gidy va 45 gidy déu gitt dugc
mau sic ban dau. Diéu nay chirng t6 thoi gian can thiét dé vo hoat enzim tdi thiéu 1a 30 gidy.

3.2. Panh gia so by kha ning chiét hoat chit chéng oxy héa va EGCG ciia nuéc va
ethanol

Dé chiét cdc hoat chat chdng oxy héa tir 14 che, nhiéu loai dung méi khac nhau da dugc
nghién ctru nhu methanol, ethanol, nudc, acetone, acetonitril, trong $6 d6 nudc va ethanol da
ching t6 kha nang chiét tot, hon nira ddy 1a nhitng dung mdi an toan, cho phép sir dung trong
ché bién thuc phim, nén ching t6i chon ching 1a dbi twong nghién ciru. Dé danh gid so bo kha
nang chiét ctia ching, chiing t6i tién hanh nhu sau:

Miu che xanh sau khi hip 30 gidy, dem di chiét theo phuong phdp trinh bay & phan 2.2.1
v6i 2 loai dung mdi 12 nudc va ethanol 70° trong ciing didu kién nhiét do 80 °C, thoi gian 20
phiit, ti 18 dung méi: nguyén lidu 40 ml/g. Mot phan dich chiét dwoc mang di xdc dinh ham
luong EGCG bing phuong phap HPLC, phan con lai duoc ddnh gid hoat tinh chdng oxy héa
bang phuong phiap DPPH. Két qua dugc thé hién & bang 1.

Bdng 1. Ham luong EGCG va hoat tinh chéng oxy héa cua céc dich chiét che

Dung méi chiét Ham lwgng EGCG (mM) | Hoat tinh chéng oxy héa (%)
Nudc 0,508 52,79
Ethanol 0,961 72,18

Két qua trén cho théiy ca hai dung moi st dung déu c6 kha nang chiét t6t hoat chét chéng
oxy héa va EGCG. Ham luong EGCG chiét duoc tinh theo phan tram chat kho cua 14 che véi
dung mdi nude va ethanol 1an luot 12 2,91% va 5,51%. So sanh v6i ham Iwgng EGCG trong buip
che dao dong khoang 8 - 12%, ham lugng EGCG thu duoc tir 14 che gia ciing ddng ké, mic du
day chua phai 1a diéu kién chiét toi wu.

Két qua nay rat c6 y nghia, cho thay hoan toan c¢6 thé sir dung ngudn 14 che gia tai dia
phuong dé khai thac 1am nguodn cung cap chit chong oxy héa va EGCG dung trong cong nghiép
thuc pham dé bao quan hodc lam thuc pham chtic nang. Cay cheé tai ving Quang Nam - Da Ning
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va nhiéu khu vuc khéc ciia Mién Trung khong c6 chat luong tot dé san xudt cdc san pham che
thuong pham lam d6 udng nhu che Da Lat hodc che Thai Nguyén. Do d6, néu dugc khai thic
theo hudng mai nay s€ gép phan lam tang gid tri su dung cta ciy che.

Trong nghién ctru cua B.B. Borse va cong sy, cdc tdc gia cling nghlen ctru hoat tinh trung
hoa gbc tw do cua hdn hop ca 14 che non va 14 che gia trong & An Do bang phuong phap DPPH
va theo ddi thanh phan catechin chiét dwoc bang phuong phap HPLC. Két qué cling khang dlnh
ham luong cao ciia cdc hop chit catechin trong dich chiét va kha nang trung hoa gbc ty do tot
cua nd, hoat tinh nay dat hon 90% so véi hoat tinh ctia 1a che non [15].

3.3. T6i wu héa diéu kién chiét tach chat chong oxy héa véi dung méi ethanol

Kha ning chiét hoat chit chdng oxy héa cuia ethanol chu yéu phu thudc vao cic yéu té:
nong d6 ethanol, nhiét do, thoi gian chiét, ti 16 dung méi va nguyén lidu. D4i véi ti 18 dung moi
va nguyén liéu, ti 18 nay cang cao kha ning chiét cang 16n, tuy nhién qua mét gioi han nhét dinh
anh huong cua ti 1¢ dung moi va nguyén liéu s€ khong dang ke hon ntra sir dyung ti 1¢ dung moi
qud 16n s& lam ting chi phi thu ché pham cubi. Két qua mot ) nghién ctru cho thdy ti 1¢ giita thé
tich dung moi va khoi luwong chat kho dé chiét chét chong oxy héa t6t nhét 12 20 ml/g [16], do d6
ching t6i ¢b dinh yéu t6 nay. Dé danh gid anh huéng cua cdc bién nhiét do Z, (°C), d6 ruou Z,
(% thé tich EtOH) va thoi gian chiét Z; (phit) dén hiéu suét chiét, ching toi sir dung phwong
phép quy hoach thuc nghiém véi ké hoach bac hai truc giao. Hai ham muc tiéu dugc theo ddi &
day 1a n6ng d6 EGCG y; (mM) va hoat tinh chéng oxy héa y, (%) cua dich chiét thu duoc.
EGCG 1a thanh phan polyphenol chinh ¢ trong 14 ché va ciing ¢6 hoat tinh manh nhét trong
nhém catechin nén chiing t6i chon theo dai dé danh gi4 hiéu suat chiét song song véi hoat tinh
chong oxy hoa. Nong d6 EGCG trong dich chiét dugc xdc dinh bang phuong phap sic ky long
HPLC va hoat tinh chong oxy héa dugc danh gia bang Kha nédng tic ché goc ty do IC (%) theo
phuong phap DPPH.

Phu’orng trinh hoi quy md ta cac mbi quan hé: y, = f(Z,, Z», Z3) vay, = {(Z,, Z,, Z3) sau
khi chuyen sang bién ma tuo‘ng ung xl, Xo, X3 € c6 dang: y = by +b;X; +byxy +b3X; +bioX X,
+b13X1X3 +b23X2X3 +b“X1 +b22X2 +b33X3

Trén co s& céc thi nghiém so bd cling tham khao tai liéu, ching t6i chon cidc murc nghién
clru cua céc yeu to nhu ¢ bang 2.

Bang 2. Cac mtrc nghién ctlru cua cac yéu to khdo sat

Yéu td Miic trén | Muc co sé | Muc dudi Khoang bién
+o. +1 0 1 _a thién (A)
z,,°C 82,2 80 70 60 57.9 10
Z,,"EtOH | 82,2 80 70 60 57,9 10
7, phuit 32,2 30 20 10 7.9 10

Céc bién mi x; va bién thuc Z; ¢6 quan hé nhu sau: Z; = Z° + AX;, trong d6 Z° 12 gié tri &
mirc co s& va A 1a khoang bién thién.
‘ T6 chite va thue hién 17 thi nghiém theo ma trén bang 3 va Kkét qua thuc nghiém cting dugc
the hién trén bang nay.
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Bdng 3. M6 hinh va két qua thuc nghiém

S Bién thuc Bién ma y
T; Z, (°C) Z2 Zs Xi Xo X3 (mli/I) (i;z)
(%v EtOH) | (phut)
1 80 80 30 +1 +1 +1 1,102 | 72,22
2 60 80 30 -1 +1 +1 1,030 | 68,41
3 80 60 30 +1 -1 +1 1,079 | 71,3
4 60 60 30 -1 -1 +1 1,021 | 67,71
5 80 80 10 +1 +1 -1 1,034 | 69,44
6 60 80 10 -1 +1 -1 0,956 | 65,63
7 80 60 10 +1 -1 -1 0,952 | 64,93
8 60 60 10 -1 -1 -1 0,912 | 61,46
9 82,2 70 20 1,215 0 0 1,052 | 70,83
10 | 57,9 70 20 -1,215 0 0 0,945 | 64,47
11 70 82,2 20 0 1,215 0 1,040 | 69,79
12 70 57,9 20 0 -1,215 0 0,968 | 66,32
13 70 70 32,2 0 0 1,215 | 1,079 | 70,25
14 70 70 7,9 0 0 -1,215 | 0,987 | 66,83
15 70 70 20 0 0 0 1,015 | 67,36
16 70 70 20 0 0 0 1,020 | 67,59
17 80 80 30 0 0 0 1,102 | 72,22

Két qua trén cho thiy ca ba yéu té nhiét d6, ndng do6 ethanol, thoi gian déu anh huéng dén
ham luong EGCG va hoat tinh chéng oxy héa cua dich chiét thu dugc.

Dbi v6i qué trinh chiét bang ethanol, dich chiét nao c6 ham lugng EGCG cao hon s& ¢
hoat tinh chdng oxy héa cao hon. Phuong trinh hdi quy thé hién mbi quan hé giita ham luong
EGCG va hoat tinh chéng oxy héa c6 dang y, = 50,97 y, + 16,14 véi hé s6 twong quan

= 0,942. Két qua nay khiang dinh EGCG c6 twong quan tuyén tinh véi hoat d6 chdng oxy héa
ctia chiét xuat thu dugc.

So sdnh cdc qué trinh chiét dugc thyc hién trong cling thoi gian va ciing ndng d6 ethanol,
dich chiét nao dugc tién hanh & nhiét d6 cao hon s& cho ham Iwgng EGCG va hoat tinh chéng
oxy héa cao hon. Vi khi nhiét do chiét cao, chuyen dong cia dung moi tang, lam tang hiéu qua
thim thiu dung mdi vao té bao 14, nén viéc chiét rit cdc chat hoa tan tir 14 ra ngoai triét dé hon.
Bong nghia v4i ham Iugng polyphenol trong dich chiét nhidu hon nén ham Iwgng EGCG cling
cao hon va hi¢u qua chéng oxy hoéa cling t6t hon.
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O cling diéu kién nhiét do va néng do ethanol, qué trinh chiét dugc thuc hién trong thoi
gian lau hon s€ thu duoc dich chiét c6 ham lugng EGCG va hoat tinh chong oxy héa cao hon.

Trong cung diéu kién vé nhiét d6 va thoi gian, noi chung ndng do6 ethanol cang 16n s& thu
duoc dich chiét c6 ham lugng EGCG va hoat tinh chong oxy héa cang cao trur trudng hgp so
sanh murc (0, 1,215, 0) véi mure (0,0,0).

Tir két qua thuc nghi€m ¢ bang trén, sau khi st dung MS Excel dé tinh todn theo [14],
ching t6i xdc dinh dugc céc phuong trinh hoi quy md ta anh huong cua cdc yeu t6 nghién ctru
dén cic ham muc tidu. Sau khi kiém tra ¥ nghia cua cdc hé s6 phuong trinh, ching t6i loai bo di
nhitng hé sé khong c6 nghia va kiém tra d6 twong thich cta phwong trinh véi két qua thuc
nghiém. Két qua cho thay tat ca cac phuong trinh tim dugc déu c6 y nghia & muc o = 5%.

Phuong trinh md ta anh huong cua céac yéu t nghién ctru dén ndng d6 EGCG y; (mM) va
hoat d chong oxy héa y, (%) c6 dang:
yi= 1,013 + 0,034 x, + 0,022 X, + 0,045 x5+ 0,006 X, X, — 0,012 X,x3— 0,010 x,>-0,006 x,”+0,014 x5*.

Tuong tw, phuong trinh m6 ta anh hudng cua cdc yéu t6 nghién ctru dén hoat d6 chong oxy
héa ciia dich chiét che c¢6 dang:

y2= 67,932 +2,046x, + 1,325x, + 1,762x; — 0,883 x,x3— 0,772 x,* — 0,497x,” + 0,677x5".

Céc phuong trinh trén cho thy giita cdc bién nghién ctru c6 sy tuong téc 1an nhau. Str dung
cdng cu Solver cua phan mém MS Excel, chiing t6i tim cac di€u kién chiét toi uu dé dich chiét
¢6 ham lugng EGCG va hoat tinh chong oxy héa 16n nhat, két qua tinh dugc dugc trinh bay &
bang 4.

Bdng 4. Két qua xdc dinh cdc didu kién chiét toi vu

Ham muc tiéu Bién ma Bién thuc
X X, X3 | Z1,°C | Zy, %v EtOH | Zj, phiit
Vi max= 1,125 mM | 1,215 | 0,250 | 1,215 | 82,2 72,5 32,2
VYo max = 72,90 % | 1,215 | 0,502 | 1,215 | 82,2 75 32,2

Dé kiém chimg lai két qua cua qué trinh t5i wu héa, chiing t6i tién hanh cdc thi nghiém
kiém chimg tai cdc diéu kién t6i wu dugc xdc dinh. Két qua tién hanh thi nghiém & diéu kién
nhiét d6 82,2°C, ndng do ethanol 72,5°, thoi gian 32,2 phiit cho dich chiét ¢ ndng d6 EGCG
1,100 mM. Thuc hién chiét & didu kién nhiét do 82,2°C, ndng do ethanol 75°, thoi gian 32,2 pht
cho dich chiét ¢6 hoat tinh chéng oxy héa 1 72,98%

Cic két qua kiém chung rat gan vai két qua theo 1f thuyét nén c6 thé tin cay duoc md hinh
trén.

Két qua nghién ctru xdc dinh diéu kién chiét chit chdng oxy héa tét nhét trong cic nghién
ctru thyc hién trén thé gidi khong c6 sy thdng nhét va c6 khac biét so voi két qua trén ddy. Trong
khi Gordan Rusak va cong sy [17] xac dinh chiét véi ethanol 40° tdt hon véi ethanol 70° thi
Anna Gramza va cong su [18] bdo cdo ethanol & 95° ¢6 kha nang chiét polyphenol tir ché xanh
t6t nhét va ham lwgng polyphenol nay cling c6 quan hé tuyén tinh véi hoat do chéng oxy héa cuia
dich chiét duoc.
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Tir két qua & bang 4, chiing ta c6 thé tinh dugc ham luong EGCG chiét duoc tir 14 che gia
12 6,45% (tinh theo chat kho). So v6i ham luong EGCG ¢6 trong 1a che non duogc cong bb tir 8-
12% [4, 6], ham luong chiét duoc tir 1a che gia ¢ day cing rat déng ké va nhu vay cé thé tan
dung nguoén nguyén liéu nay cho muc dich khai thic san xuét thuc pham chtrc nang hay céc ché
pham chong oxy héa ing dung trong thuc pham

3.3. Xay dung quy trinh thu ché phim chéng oxy héa tir dich chiét v6i dung méi ethanol

Dich chiét véi ethanol ¢6 mau xanh diép

luc va cht'r'a céc. thanh phén phﬁp cuc khac nhu Dich chiét

duong, axit amin, protein, cafein. Di€p luc ho

tro qua trinh oxy héa, do d6 dé dat hiéu qua v

chong oxy héa cao, can loai bd thanh phan nay. Chiét v6i chloroform

Pue . . . LR A p p 1A »| Pha chloroform

uong, axit amin, protein cé thé gy cidc phan ti 18 1/1 (v/v)
ung khong mong muon trong nhitng san pham v
dugc xtr 1f & nhi¢t do cao nén cling can loai bo. .

5 Tz X . i . 2 . Chiét voi ethylacgtate o Pha ethanol
Tu chiét xuat voi ethanol ching 61 chuan bi | 18 1/1 (v/v), 3 Ian > UG
ché pham dang bot theo so d6 ¢ hinh 1. 7

Chlorophyll va céc thanh phﬁn ua béo .
_— T A 3 . €0 quay/
du’qc 10@}1 b6 khoi dich chiét ethanol bang cich Sy chan khong
chiét vdi chloroform, s dung ti 1€ 1 : 1 (v/v). 7
Sau khi chiét, bé pha chloroform c6 mau xanh
diép luc, pha ethanol/nudc thu dugc c6 mau Lanh dong
vang nhat.
Céc thanh phé‘m tap chit c6 do phéan cuc v
cao dugc loai bo bang ciach chiét vdi ethyl Séy thing hoa
acetate, 1a dung moi it phan cuc hon (ti 1€ 1 : 1
theo thé tich). B¢ dat hi¢u qua chiét cao, chiing v
toi khao sat so lan chiét can thyc hién nhu sau: Hoat chét chéng oxy hod
A - X A $s N dang bot
Lay 50 ml chiét xuat ch¢ mau vang sau ang e
khi loai bo pha chloroform va dem chiéet voi
cung the tich ethyl acetate. Sau khi tach pha Hinh 1. Quy trinh thu nhan ché pham
loai bd pha ethyl acetate, dich thu duoc tlep chbng oxy héa dang bot
tuc chiét voi ciing mot lugng thé tich ethyl
acetate moi. Lap lai quy trinh chiét trén thém mot 1an.
Bdng 5. Ham luong EGCG trong cic pha chiét
Miu EGCG (mmol) | Hiéu suit (%)
Chiét xuat ban dau 0,391
Pha ethylacetate chiét lan 1 0,253 65,0
Pha ethylacetate chiét 1an 2 0,078 19,9
Pha ethylacetate chiét 1an 3 0,005 2,6
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Pé xdc dinh ham luong EGCG chiét dugc & cic pha, ching tdi tién hanh nhu sau: bd sung
15 ml nuéc cat vao mdi pha ethyl acetate tich dugc va dem c6 quay chan khong dé dudi hoan
toan ethyl acetate, dinh murc thé tich chiét xuat thu dwoc. Chiét xuat nay dugc dem di phén tich
HPLC dé danh gid ham lugng EGCG. Két qua xdc dinh dugc trinh bay & bang 5.

) Tong hiéu suit thu hdi qua 3 lén‘chiét: 87,5%. Ti 1¢ EGCG trong pha ethylacetate ¢ lan
chiét thu ba so voi lugng EGCG ban dau khé nho (2.6%). Do do6 ching t6i dé xuat sir dung quy
trinh chiét 1ap 3 1an dé dat hiu suat chiét cao.

Pha ethyl acetate sau 3 lan chiét dugc hoa tron véi nhau. Dé thu ché phém dang bot,
chiing t6i b sung vao pha ethyl acetate 15 ml nudc cét, dem di c6 quay chan khong dé dudi hét
ethyl acetate, sau d6 dwa di lanh dong & -20°C va sy thing hoa véi nhiét 6 khay say 60°C va
thoi gian 6 gid. Bot thu duge ¢6 mau vang nhat, pha lodng ¢6 vi ddng va chét, ¢6 mui che xanh.
Do 4m cua san pham 1a 7,6%.

3.4. Danh gia d§ bén hoat tinh chéng oxy héa ciia ché phim chéng oxy héa

Ché phém chéng oxy héa thu duogc, cling nhu cic chit chéng oxy héa khéc, can trdnh dé
tiép xidc vi oxy khong khi trong qud trinh bao quan. Dé theo ddi d bén cua ché phdm trong qué
trinh bao quan & nhiét d6 phong, ching t6i cho ché pham vao céc chai thity tinh day nép, boc kin
dé tranh tiép xdc voi khong khi va dnh sang va cir mdi tuan 14y mot phan ché pham di xdc dinh
hoat tinh chéng oxy héa bang phuong phap DPPH, xic dinh gi4 tri ICs,. Két qua dugc thé hién ¢
bang 6.

Bang 6. Gi4 trj ICs, cua cdc ché pham chdng oxy héa trong qud trinh bao quan

Miu | Bét chiét xuit che xanh
Thoi gian (tun)

1 7,7 ppm
2 12,4 ppm
3 13,3 ppm
4 15,3 ppm

- Tu két qua trén, ching toi nhan théy hoat tinh chéng oxy hoda cua céc ché phém déu thay
doi it trong suot thoi gian bao quan kin khi ¢ nhiét do thuong.
Ciing bang phuong phap DPPH, ching t6i xdc dinh dugc ICso cia BHT la 22,7 ppm. So
sanh céc gid tri ICsy, chiing ta c6 thé thay ché pham bdt chong oxy héa tir 14 che gia c6 hoat tinh
manh hon ca BHT.

4. KET LUAN

Két qua nghién ctru cta ching toi cho thay 14 che gia trong tai Pa Néng hoan toan c6 kha
ning khai théc dé chiét hoat chit chdng oxy héa. Ca nudc va ethanol déu c6 kha nang chiét tot
hoat chét chéng oxy héa, trong d6 ethanol di chimg to kha ning chiét tot hon. Bing phuong
phdp quy hoach thuc nghiém ching t6i da xay dyng mo hinh todn hoc md ta anh huong cua
nhiét d6, ndng d6 ruou va thoi gian chiét dén ham lwong EGCG va hoat tinh chdng oxy héa cia
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chiét xuét thu dwoc bang phuong phdp ninh chung véi dung mdi ethanol, tir d6 xdc dinh dugc
cdc didu kién chiét dé thu duoc dich c¢6 ham luong EGCG 16n nhat hodc hoat tinh chéng oxy héa
16n nhét. Ham luong EGCG 16n nhét chiét dugc tir nguf)n nay dat 6,45%, khoang béng 2/3 so
véi luong EGCG dugc cong b6 c6 trong 14 che non. Bay cé thé 1a phat hién c6 y nghia, cho thay
kha nang khai thac hoat chat nay tu 14 che gia. EGCG khong chi cé tic dung chong oxy héa ma
cdn ¢6 nhiéu dic tinh sinh hoc quy khdc duoc tmg dung trong y hoc va my pham.

Ciing trong nghién ciru nay ching toi da dé xuét quy trinh thu ché phiam dang bot tir dich

chiét, trong do da loai bo dugc phan 16n tap chét chinh nhu chlorophyll va cdc hop chét phén
cuc manh. Ché pham dang b(:)t thu duoc ¢6 hoat tinh rat manh, hon ca hoat tinh ctia BHT va bén
trong thoi gian bao quan & diéu kién nhiét do phong, kin khi, tranh anh sang.
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SUMMARY
STUDY ON EXTRACTION OF NATURAL ANTIOXIDANTS FROM OLD TEA LEAVES

Natural antioxidants are of great interest in food industry recently from the aspect of their
ability to replace synthetic antioxidants whose use has been restricted. Tea is well known as the
source of many antioxidant compounds, but there are few studies on the use of fresh old tea
leaves, although they are abundant in Vietnam as well as the surrounding area of Da Nang.
Using DPPH method to evaluate the radical scavenging activity and HPLC to monitor the
EGCG level, the old tea leaves from Da Nang were proven to contain large amount of
antioxidants, which could be retrieved for production of natural antioxidant additive. From the
result of the designed experiment, we found the best conditions for extraction of antioxidants
with ethanol, according to which at temperature of 82.2°C, ethanol concentration of 72.5°,
extraction time of 32.2 min, the EGCG level in the extract was maximum, meanwhile at
temperature of 82.2°C, ethanol concentration of 75°, extraction time of 32.2 min, the extract had
the highest antioxidant activity. Also in this study, we proposed the procedure for obtaining
antioxidant extract in form of powder, which was cleaned almost completely from impurities
and was stable during storage with absence of air and light.
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