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NGHIEN CUrU TRICH LI POLYPHENOL TU CHE XANH VUN

PHAN 1. CAC YEU TO ANH HUONG DEN QUA TRINH TRIiCH LI
POLYPHENOL

VU HONG SON, HA DUYEN TU

1. GIO1 THIEU

Céc hop chét polyphenol phan b rong rii trong thuc vét va dugc dic biét chi y nghién ciru
trong vai thap ky gan day. Polyphenol cua ché xanh dong vai tro 1a mét chat chéng oxy hoa tu
nhién va irc ché su phat trién cla vi sinh vat. N6 ¢6 tac dung ngin ngira bénh ung thu [10], bénh
vé duong tim mach [6], bénh tiéu duong, bénh Alzheimer, bénh Parkison [7]. lam giam su
nhiém déc do kim loai, do phong xa...

Polyphenol ché xanh dugc trich li bang nhiéu ki thuat khac nhau: trich li truyén théng bang
dung méi nude, trich li bing bo Soxhlet. trich li ¢6 hd trg vi séng. trich li dung siéu dm., trich li
bang dong chét long siéu tdi han. Qua trinh trich li polyphenol chiu anh huong cua nhiéu yeu té:
Beata Druzynska cung cong su [3] da cho thay hiéu suat trich |i va hoat tinh chong oxy hoa cua
polyphenol ché xanh phu thudc nhiéu vao dung méi va thai gian trich li: Yuko Yoshida [11] va
Pham Thanh Quén [8] trong nghién ciru ciia minh déu cho thay ham luong va hoat tinh sinh hoc
ctia polyphenol thu dugc tir dich trich li ché xanh phu thudc dang ké vao pH, ti 1& dung méi /
nguyén li€u, cling nhu loai dung moi, thoi gian trich li va nhiét do trich li. Ngoai ra voi ki thuat
trich i o hd trg vi song déu cho hiéu suat trich |i cao hon phuong phap trich i truyén thong [5,
8], tuy nhién phuorngj phap nay chi phu hop voi quy mé nho. Méc du nhiéu ki thuat trich li mdi
duoc phat trién, nhung phuong phap trich li ¢6 dién biang nudc van dugc tng dung rong rai do
uu diém ndi trdi vé hiéu qua kinh té cao.

Trong nghién clru nay, ching t6i da tién hanh khao sat cac yéu t6 anh huong dén qua trinh
trich li polyphenol bang nudc tir ché xanh vun nhim hoan thién céng nghé khai thac ngudn
polyphenol tir ché xanh.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu
Nguyén li¢u dung trong nghién ctu la che vun duoc lay tir co' 5O san xuat ché xanh & ving
Pha H6 (Phi Tho) vao vu Bdng. Mau ché dugc bao quan trong 2 16p tai polyetylen kin & noi
khé rao, thoang mat, dung lam nguyén liéu dé nghién cru.

2.2. Thiét bi, héa chat

Dung méi va hoa chét sir dung dat d6 tinh khiét phan tich do Trung Quoc va buc (Merck)
san xuat. Cac thi nghiém dugc tién hanh tai phong thi nghiém Phan tich chét lugng thuc pham.
Vién cong nghé sinh hoc va cong nghé thuc pham, Dai hoc Bach khoa Ha Néi.
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2.3. Cac phuong phap phan tich

2.3.1. Chuan bi dich chiét ché
a. Méu dich ché xdc dinh polyphenol téng sé

Két hop phuong phap xac dinh tong lugng chat tan theo Voronxop [1] va phuong phép
phén tich polyphenol chuan [4], tién hanh chuan bi mau nhu sau: can chinh xac lugng ché vun
(khoang 3 g) da nghlen nhé, chuyén vao binh ciu 250 ml (c6 ldp sinh han), thém 150 ml nude
cét, chinh pH = 3,5 bang HCI I N, trich li trong 1 gio. Loc dich ché, ¢ quay chan khéng, dinh
mirc vé 100 ml. Dich chiét ché dugc bao quan lanh, trong lo kin, dung cho phén tich téng lugng
polyphenol.

b. Mau thi nghiém

Cén chinh xac (khoang 3 g) ché vun da nghién nho, chuyén vao binh cau 250 ml (co lap
sinh han) va tién hanh trich i trong bé diéu nhiét & cac diéu kién xac dinh vé thoi gian, nhiét do,
ti 1€ dung méi/nguyén li€u va pH. Loc dich ché, c¢6 quay chin khéng, dinh mac vé 100 ml. Dich
chiét ché dugc bao quan lanh, trong lo kin.

2.3.2. Dinh lwomg polyphenol tong sé

Dinh lugng polyphenol téng sé dugc tién hanh theo phuong phap Folin-Denis (AOAC
952.03-2000) [2].

2.3.3. Hoat tinh chong oxy héa-kha ndng quét géc tw do DPPH

Hoat tinh chong oxy hoa cua polyphenol dugc xéac dinh dya trén kha nang quét gde tu do
DPPH (2,2-diphenyl-1-picrylhydrazyl) [9]. Cac mau dich chiét ché dugc chuan bj ¢6 ham luong
polyphenol (tuong duong axit gallic) 100 ppm.
2.4. Xir li s6 liéu

M&i thi nghiém duoc tién hanh l3p 4 1an. So sanh su khac biét vé gia trj trung binh bang

thuat toan phén tich phuong sai (ANOVA) theo mé hinh 1 yéu té. Sé lieu duge xir i bang phan
mém théng ké SPSS 11.5.

3. KET QUA VA THAO LUAN

3.1. Anh huéng cia théi gian trich li
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Hinh 1. Anh hung cua thoi gian dén hiéu sudt trich li va hoat tinh chéng oxy héa ctia polyphenol
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Tién hanh trich Ii cac mau ché tir 30 dén 70 phat & pH 3,5, ti 1é dung moi/nguyén liéu 10/1
(v/m), nhiét d6 trich 1i 90°C. Hiéu suat trich li va hoat tinh chdng oxy héa ciia polyphenol duge
thé hi¢n ¢ hinh 1.

Qua hinh [, ta théy khi thoi gian trich li tdng, hiéu suét trich li téng va lon nhat dat 56,75%
tai 60 phut, sau do bat dau giam. Phan tich ANOVA 1 yéu té chi ra thai gian trich li c6 anh
hudng 16 dén hiéu sut trich li (F=3816,3, p <0,0001, a = 0,05), hiéu suét trich li khac nhau ¢
tirg thai gian trich li dugc biéu dién bang cac chir cai khac nhau trén cot. Quy ludt tuong tu
ciing quan st thay khi khao sat hoat tinh chéng oxy hoa, tang dan va lon nhét dat 32,11% tai 60
phut, sau d6 giam dan (F =40,43, p < 0,0001, a = 0,05). Két qua nay phu hgp véi nghién cuu
clia Beata Druzynska [3]. Theo thoi gian trich li, dich ché dan dat dé bdo hoa, ddng thoi trong
dich ché chira nhiéu cac catechin ¢6 hoat tinh cao nhu EGCG (epigallocatechin gallat), ECG
(epicatechin gallat), EGC (epigallocatechin). Khi kéo dai thdi gian trich li cac catechin bi oxy
héa va trung ngung lam gidm ham lugng va hoat tinh. Do vay thoi gian trich li thich hop fir
45 - 60 phat.

3.2. Anh huéng cia pH trich li

Céac miu che duoc trich li & pH tir 2,5 dén 4,5, thoi gian 60 phut, ti 1€ dung mdi / nguyén
liéu 10/1 (v/m), nhiét do trich li 90°C. Cac polyphenol la nhimg chat chéng oxy hoa manh, dé bi
oxy hoa ¢ pH cao. Do vay & pH thap cac hop chét polyphenol duge bao vé tét hon va cho higu
suat trich li cao hon. Két qua nghién curu dugc thé hién ¢ hinh 2.

Higu suft trich ly (%)

pH O Hidu sult trich ty
—o— % quét DPPH

Hinh 2. Anh huong cua pH dén hiéu sudt trich li va hoat tinh chéng oxy hoa cua polyphenol

Anh huéng cua pH dén hiéu suét trich li la r& rét (F = 221,9, p < 0,0001, a = 0,05), khi
pH > 3,5 hiéu sudt trich i bat dau giam, dat 58,9% (pH = 2,5) va giam xubng 52,49%
(pH = 4,5). Ta ciing nhan thiy diéu tuong tu & hoat tinh chong oxy hoa, dat 43.81% (pH = 2,5)
va giam con 27,77% (pH = 4,5). Su anh hudng cua pH trich li dén hoat tinh chéng oxy hoéa clia
polyphenol 1a rat r (F = 2483,3, p< 0,0001, o = 0,05). Piéu nay ciing thiy trong nghién ciru cua
Yuko Yoshida [11], & pH cao luong catechin chinh nhu EC (epicatechin), EGC, ECG, EGCG sé
giam, lugng catechin con lai nhu C (catechin), GC (gallocatechin), CG (catechin gallat) va GCG
(gallocatechin gallat) s& tang. Nhu vay pH thich hop cho trich li tr 2,5 - 3,5.

3.3. Anh huéng cia ti I§ dung méi/nguyén li¢u
Tuan ty trich li cac mau che véi ti [é dung méi/nguyén lidu tir 5/1 dén 20/1 (v/m), thoi gian
60 phut, o pH 3,5, nhiét d¢ trich li 90°C. Trong qua trinh trich li, hop chat polyphenol tir ché s&

chuyén vao pha nuéc do su khuéch tan, do vay hiéu sudt trich li s¢ tang khi tang ti 1 dung
moéi/nguyén lidu. Két qua nghién ciru duoc thé hién & hinh 3.
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Hinh 3. Anh huong cia ti 1¢ dung méi/nguyén liéu dén hiéu sudt trich Ii va hoat tinh
chong oxy hoa cua polyphenol

Khi ti 1€ dung mdi/nguyén liéu tang dé thay hiéu suat trich li tang: ti I¢ 5/1 cho hiéu suft
48,08%, ti 1€ 20/t cho hiéu suat cao 77,53%. Ti 1é dung méi/nguyén liéu c6 anh hudng rat Ién
dén hiéu suét trich 1i (F = 14804,9, p < 0,0001, o = 0,05). Hoat tinh chong oxy hoa cua
polyphenol cling tang: tir 27.76% (ti 1€ 5/1) 1én 38,28% (ti 1€ 15/1), gifra ti 1€ 15/1 va 20/1 khong
théy su khac biét vé hoat tinh chéng oxy hoa. Tuy nhién su khac nhau vé hoat tinh chéng oXy
héa & cac ti 1& dung mbi/nguyén liéu ciing rat 16n (F = 782,9, p < 0,000, a = 0,05). O ti I¢ dung
moi / nguyén liéu thép lugng catechin tu do, EC, EGC ldn, nhung khi tang ti 1é dung méi /
nguyén liéu thi luong cac chat gallat cia catechin (ECG, EGCG) tang manh lam tang hoat tinh,
theo nghién ciu cua Yuko Yoshida [11]. Khi ti Ié dung mdi/nguyén li€u >15/1, hoat tinh chong
oxy hoa cua polyphenol khong doi, hiéu suat cé tang thém, nhung dich ché bl lodng gay nhiéu
khé khan cho viéc tinh ché thu hdi ché pham polyphenol. Do vay ti Ié dung moi/nguyén liéu
thich hop tu 10/1 - 15/1.

3.4. Anh huéng cia nhiét do

Cac mau cheé dugc trich |i & nhiét d6 tir 60°C dén 100°C, thoi gian 60 phat, pH 3,5, ti &
dung méi/nguyén li€u 10/1 (v/m). Trong qua trinh trich li, ting nhiét d¢ s& gitip qua trinh khuéch

tan hgp chét polyphenol tir ché vao pha nuée duoc nhanh va triét dé. Két qua nghién ciru duge
thé hién & hinh 4.
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Hinh 4. Anh hudng cua nhiét do dén hiéu suat trich li

va hoat tinh chéng oxy héa cua polyphenol

Dé nhan thay khi nhiét d¢ tang, hiéu suat trich li tang: ¢ 60 C cho hleu suit 52,67%, 100°C
cho hiéu suat 57,23%. Su anh huong cua nhiét do dén hiéu sut trich li la rat ro rang (F = 775,1,
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p < 0,0001. a = 0,05). Trong quang nhiét do tr 60°C - 80°C, hoat tinh chong oxy hoa cua
polyphenol hau nhu khong doi, khi nhiét do lon hon 90°C hoat tinh bat dau giam (F = 147.9,
p <0,0001, a = 0,05), diéu d6 duogc bidu dién bing cac chir caj trén dudng cong trong hinh 4. Do
vay nhiét d6 trich li thich hop tir 80°C - 90°C.

4. KET LUAN

Qua trinh trich li polyphenol tir ché xanh vun bing dung méi nudc chiu anh huong manh
cta cac yéu td nhu: thoi gian trich Ii, pH trich I, ti 1¢ nudc/nguyén liéu va nhiét g trich li. Ba
xac dinh dugc khoang anh huong cua cac yéu t6 chinh tac dong den qua trinh trich |i polyphenol
tir ché xanh vun nham thu dugc ché pham polyphenol véi hiéu suit va hoat tinh chéng oxy hoa
cao. Cu thé tién hanh qua trinh trich i trong khoang: thoi gian tur 45 dén 60 phut, pH tu 2,5 dén
3,5, ti 1é nudc/nguyén liéu (v/m) tir 10/1 dén 15/1 va nhiét do trich li tir 80°C dén 90°C.
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SUMMARY

STUDY ON POLYPHENOL EXTRACTION FROM DUST GREEN TEA
PART 1. THE INFLUENCE FACTORS ON POLYPHENOL EXTRACTION

Traditionally, green tea extract is obtained by water or organic solvent extraction. In this
paper, polyphenol extraction was carried out by using water extraction from dust green tea,
harvested from Phu Ho, Phu Tho province. The aims of the study is to investigate the influence
factors on the efficiency of the extraction of polyphenols (a functional group with many precious
biological activities) from dust green tea. Tea extract was analysed for the content of total
polyphenols by Folin-Denis method and the antioxidant activity of this extract was determined
by DPPH free radical scavenger activity. This work was focused on researching of several main
influence factors on the extraction of polyphenols from green tea including extraction time, pH,
solvent/material ratio and extraction temperature. The range of these factors to get high yield of
both polyphenols and antioxidant activity were 45 - 60 min; 2,5 — 3,5; 10/1 - 15/1 and 80°C -
90°C, respectively.

Dia chi: Nhdn bai ngay 22 thdang 3 nam 2008
Truong Pai hoc Bach Khoa Ha Noi.





