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TOM TAT

Trong nghién ctru nay, thanh phan polyphenol, caffeine, axit gallic va hoat tinh khang oxi héa ctia 4 loai nguyén
lidu (1 t6m 2 13, loai B, loai C va I giad) cta gibng ché Shan da dwoc xac dinh. Ké&t qua chi ra rng, ham lwong cac
hop chét nay thay dbi kha I&n theo chat lwong nguyén liéu. Nguyén liéu cang non ham lwong ciia ching cang cao va
ngwoc lai. Trong cac loai nguyén liéu nghién ctru, ham lwgng polyphenol tdng sé, catechin tdng sé, caffeine va axit
gallic dao déng tw 13,3 - 26,1%, 9,63 - 21,54%, 1,3 - 4,1% va 0,07 - 0,89% chéat kho (CK) twong trng. Trong cac hop
chét catechin, ham lwgng EGCG > EGC > ECG > EC > C. Tén tai mdi twong quan chat gitra ham lwong polyphenol,
catechin téng sb véi hoat tinh khang oxi héa clia dich chiét ché. Hoat tinh nay cla bup 1 tdm 2 & > nguyén liéu loai B
> nguyén liéu loai C > 14 gia.

T khoa: Polyphenol, catechin, caffeine, hoat tinh khang oxi héa, gibng ché Shan, Camellia sinensis Var. Shan.

Polyphenolic Compouds and Antioxidative Activity
of the Shan Tea (Camellia sinensis var. Shan)

ABSTRACT

In this study, four raw material types (bud with two young leaves, B type, C type ,and old tea leaves) of the
Shan tea were examined for polyphenols, caffeine, gallic acid and antioxidative activity. The results indicated that the
content of these compounds varied tremendously with raw material types. The younger the material was, the higher
the levels of these components were, and vice versa. In the material types examined, the total content of polyphenol,
catechins, caffeine and gallic acid ranged from 13.3% dry weight (DW) to 26.1% DW, 9.63% DW to 21.54% DW,
1.3% DW to 4.1% DW, 0.07% DW to 0.89% DW, respectively. With regard to catechins, the content of these
compouds was in the decreasing oder: EGCG > EGC > ECG > EC > C. In addtition, the antioxidant activity was
closely correlated with the total polyphenol content (r2 = 0.9852) and the total catechin content (r2= 0.8986).
Moreover, the antioxidant activity was also strongly dependent on the age of materials (bud with two young leaves >
B type > C type > old tea leaves).

Keywords: Polyphenol, catechin, caffeine, antioxidative activity, Shan tea, Camellia sinensis var. Shan.

khéng chi dude st dung dé ché bién ra cac san
pham truyén théng nhu ché xanh, ché den, ché

1. DAT VAN DE 6, ché vang (Nguydn Duy Thinh, 2004) ma con

Cay ché (Camellia sinensis (L.) O. Kuntze)
tu lau da dugc biét dén 1a mot trong cac loai
thuc vat giau cac hdp chat phenolic, dic biét 1a
catechin. Trong vai thap ky gan day, 14 che

la nguyén litu dé khai théac cac hop chat
phenolic, von c¢é tiém ning tng dung trong dudc
phdm, m§y phdm va céng nghiép thuc phim
(Mendel, 2007).
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Nhiéu nghién ctiu da chi ra riang, nudéc ché
va polyphenol ché c6 nhiéu tiém néng ich 10i véi
stic khoe con ngudi nhu kha ning phong ngiia
ung thu (Yang et al., 2006), béo phi (Lin and
Lin-Shiau, 2006), t6t cho tim mach (Osada et
al., 2001) va nhiéu bénh nan y khac. Bén canh
dé6, véi kha ning khang oxi héa cao hon vitamin
E, vitamin C (Nanjo et al, 1996), kha ning
khang nhiéu ching vi khuén gay ngd doc va gay
th6i héng thuc phdm (Mendel, 2007), nuéc
chiét/polyphenol ché con dugc khuyén cio si
dung nhu mot chat bdo quan tu nhién d6i véi
nhiéu néng san thuc phdm nhu xa lach (Martin-
Diana et al, 2008), dau thuc vat (Malheiro et
al., 2012), thit (Kumudavally et al., 2008) va ca
(Fan et al., 2008).

Thanh phan hoéa hoc cta 14 ché rat da dang,

gom  polyphenol, caffeine, amino acid,
carbohydrate, protein, chat mau, cac chat dé
bay hoi.. va nhiéu hgp chat khac (Graham,
1992). Déi v6i polyphenol ché, thanh phan chu
yéu cua né la cac hop chit catechin. Hién nay da
xac dinh dudc 7 loai catechin ¢6 trong che va 5
catechin chinh 1a (+)-catechin (C), (-)
epicatechin (EC), (-)-epicatechin gallate (ECG),
(-)-epigallocatechin (EGC) va (-

epigallocatechin gallate (EGCG) (Lin et al,

2003) (Hinh 1). Cac catechin nay dudc xac dinh
chiu trach nhiém chinh cho tinh chit cdm quan
va tinh chat dudc 1y ctiia nuéc ché pha (Nguyén
Duy Thinh, 2004).

Lién quan dén ham ludng polyphenol
trong cheé, Chang et al. (2000) da chi ra rang,
ham lugng cua n6 dao dong tit 25 - 30% chat
khé. Tuy nhién, ton tai nhiéu yé&u t6 anh
huéng dén ham lugng nay trong nguyén liéu
nhu giéng ché (Lin et al., 1996), d6 non gia,
cudng do chifu sang va ché dd dinh dudng
(Nguyén Thi Thu va cs., 2001). O Viét Nam,
giong ché Shan (Camellia sinensis var. Shan)
hién chi€m khodng 23% téng dién tich ché cia
ca nuéc (Trung tAm CN & PTCN ché bién che,
2009). Pay la giong dudc tréng chu yéu 6 cac
ving nui cao, c6 ning suit cao, chat lugng vao
loai t6t nhat hién nay. Tuy vay, nhiing nghién
ctiu co ban vé gidng ché nay nhu thanh phan
catechin, hoat tinh khang oxi héa cua né van
chua dudec quan tam nghién c@u/céng bé.
Nghién ctiu caa chiung t6i ¢c6 muc dich 1am ro
dac tinh cta giéng ché Shan, tao dii liéu khoa
hoc cho cdng nghiép ché& bién ché, cling nhu
trong muc dich khai thac cac hgp chat c¢6 hoat
tinh sinh hoc cao (polyphenol/catechin) trong
giéng ché nay.
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Hinh 1. CAu triac héa hoc ctia cac catechin chinh trong ché (Lin et al., 2003)
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2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ciru

Bén loai nguyén liéu ché gébm bip 1 tom 2
14, loai B c6 15% banh té (TCVN 2843-79), loai
C c6 25% banh té (TCVN 2843-79), nguyén liéu
gia - 14 5, 6, 7 cua giong ché Shan trong tai doi
ché thuc nghiém (Vién khoa hoc k§ thuat Nong
lam nghiép mién nudi phia Bic) dude st dung
cho nghién ctiu nay. Sau thu hai, cheé duge vo
hoat enzym ngay (hap 100°C/3 phit), sau dé6 sdy
chan khong & 75°C dén d6 4m 3 - 5%
(Gallenkamp - UK). Mau ché khé dudc nghién
nhd, bao quan trong lo t61 mau & 4°C cho dén
khi phéan tich.

(+) Catechin (C) > 96%, (-)- Epicatechin
(EC) > 90%, (-)- Epigallocatechin (EGC) > 95%,
(-)- Epigallocatechin gallate (EGCG) > 95%, (-)-
Epicatechin gallate (ECG) > 98%, Gallic acid
monohydrate (GA) > 98%, Caffeine > 99%, 1,1-
diphenyl-2-picrylhydrazyl (DPPH) dugc mua tu
Sigma-Aldrich (Bi); thudc tht Folin-Ciocalteu,
acetonitrile, acetic acid bang (Merck,
Singapore). Cac hoa chat khac 1a loai dung cho
phan tich c¢6 xuat xi Trung Qudc.

2.2. Phuong phap nghién ctru

2.2.1. Xac dinh ham Iugng polyphenol tong s6

Ham lugng polyphenol téng s6 duge xac
dinh theo phuong phép ISO 14502-1-2005. MAu
ché kho (0,2 g) da nghién nhé (d6 4m 5%, kich
thuée 0,5-1 mm) dudc cho vao 6ng tube 10 ml.
Nang nhiét ctia ong chiét bang cach dat trong bé
6n nhiét & 70°C trong 1 phit. Sau dé, thém 5 ml
dung dich methanol 70% da dudc 6n nhiét &
70°C trong 30 phut. Lic déu trén may lic
(vortex) va trich ly trong 10 phut 6 70°C. Trong
qua trinh trich ly, tién hanh lic déu trén may
l4c tai cac thoi diém 5 va 10 phit trich ly. Sau
khi trich ly, lam ngu6i tu nhién xudng nhiét do
phong va tién hanh ly tam (Hermle Z400) 6
3.500 vong/phiit trong 10 phit. Gan 14y phan
dich chiét vao binh dinh mtic 10 ml, phan ba
tiép tuc dem trich ly 1an 2 v6i trinh tu nhu trén.
Gop dich chiét lai va cho thém methanol 70%
dén vach chuén 10 ml. Hdt chinh xac 1 ml dich
chiét vao binh dinh mtc 100 ml va lén thé tich

t6i vach, 1lac déu thu dugdc dich pha loang. Tién
hanh so mau theo trinh tu : hit 1 ml dich chiét
pha loang, thém 5 ml thudc thi Folin Ciocalteu
10% va lic déu, tiép tuc thém 4 ml dung dich
Na,CO, 7,5%, 1ic déu va dé yén 1 gid sau d6 tién
hanh so mau & budc séng 765 nm (UV-1800,
Shimadzu - Japan). Mbi thi nghiém 1ap lai 3 1an
va lay k&t qua trung binh. Ham lugng
polyphenol téng s6 theo % chit kho dudc tinh
dua vao duong chudn cla axit gallic trong
khoang néng d6 10 - 50 pg/ml theo cong thiic:
(bm-Do)xVmx d x 100
N Sxmx 10000 x Wm

Wt

Trong do:

Wt: ham lugng polyphenol t6ng s6 (% CK)

Dm: mat d6 quang thu dudgc cia dung dich miu

D,; mat do quang tai diém dudng chuin
tuyén tinh cit véi truc y

S: gia tri hé s6 goc (a)

m: khéi lugng mau phan tich (g)

Vm: thé tich dich chiét (ml) (10 ml)

d: hé s6 pha loang (100)

Wm: ham lugng chat khé cta mAu phan
tich (%)

2.2.2. Xac dinh ham lugng caffeine, C, EC,
EGC, ECG va EGCG

Ham lugng caffeine, gallic acid va cac
catechin dugc xac dinh theo phuong phap ISO
14502-2-2005. Theo d6, mau ché kho dugc trich
ly nhu trong phuong phap ISO 14502-1-2005.
Sau @6, dich chiét dugc pha lodng 5 lan va dugc
loc qua mang c6 kich thuéce 16 0,45 pm.

Phuong phap chay HPLC: Hé HPLC
(SHIMADZU Solutions for Science) dugc trang
bi gbm: Bo phan bai khi (DGU-20A3-LC-10Aj),
cot Phenomenex Luna Phenyl (250 x 4,6 mm),
detector UV (SPD-20A) va phan mém phan tich
tich hgp (L.C Solution).

- Pha dong A: 6% (v/v) acetonenitrile, 2%
(v/v) acetic acid va EDTA 20 pg/ml.

- Pha dong B: 70% (v/v) acetonenitrile, 2%
(v/v) acetic acid va EDTA 20 pg/ml.

- Diéu kién chay:
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Thoi gian (phut)

Phase A (%)

Phase B (%)

0,01
10
25
35

35,09
45

100 0
100 0
68 32
68 32
100 0
100 0

Ghi chi: ham Iugng catechin téng s duoc tinh bing tong 5 catechin chinh: EGCG, ECG, EGC, C, EC (ISO 14502-2-2005)

+ Nhiét d cot: 35°C + 0,05

+ Téc d6 dong: 1 ml/pht.

+ Buéc song phat hién: 278 nm
+ Thé tich bom mau: 20 pl

- Gradient programme

2.2.3. Xac dinh hoat tinh khang oxi héa

Hoat tinh khang oxi héa cta dich chiét che
duge xac dinh bang kha nang quét goc tu do
DPPH (DPPH test), dugc nhéc lai 3 1an, theo
phuong phap dugc moé ta bsi Chan et al. (2007)
nhung cé chit thay d6i nho. Mot cach vén tét,
mau ché dudc chiét theo phuong phap ISO
14502-1-2005 sau d6 dugc pha lodng 1.000 lan
v6i nude cit hai 14n. Trong phép do quang phd, 2
ml DPPH (5,9 mg/ml methanol) duge cho vao 1
ml dich ché pha loang, nuéc cit duge st dung lam
doi chiing thay cho dich chiét. Sau d6, hén hgp
phan tng dugc lic va dé 30 phut trong béng t6i 6
nhiét @6 phong truée khi duge do 6 bude séng 517
nm. Hoat tinh khang oxi héa ctia chat chiét che
duge thé hién bing phin tram quét goc tu do
DPPH va dudc xac dinh bang cong thiic:

AA (%) = [(Acontral = Asampte) x L00VA o101

Trong do:

AA (%): ti 1& phan tram quét goc DPPH

Ao Mat d6 quang cia mau déi chiing

A, s Mat d0 quang ciia miu che

2.2.4. Xii ly s6'liéu

Két qua duge thé hién 1a trung binh caa 3
lan nhéc lai. Phan tich phuong sai 1 yéu té
(one-way ANOVA procedure) dudc tién hanh
bing phan mém SAS 9.1. Su khac nhau giia cac
trung binh dugc xac dinh theo chudn Fisher’s
Least Significant Difference test.
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3. KET QUA VA THAO LUAN

3.1. tong
caffeine trong cac loai nguyén liéu cua

Ham lugng polyphenol S0,

giong ché Shan

Polyphenol véi thanh phan chinh 1a cac
catechin da dudc ching minh chiu trach nhiém
chinh cho dic tinh sinh hoc ciing nhu tinh chat
dugc 1y ctia nude ché pha (Mendel, 2007). Bén
canh d6, Vit Thi Thu va cs. (2001) ciing chi ra
ring, cac hdp chat nay quyét dinh chinh dén vi
cua céc loai ché va 1a cd chat cua qua trinh 1én
men trong ché bién ché den va ché ban 1én men.
Ngoai polyphenol, caffeine - mot alkanoid chu
yéu c6 tac dung kich thich than kinh trung
udng, tang cuong hoat ddng cua tim va sy luu
théng cuia mau ciing déng vai trd khong nhd
trong tinh chat dugc 1y cta ché (Nguyén Duy
Thinh, 2004). Phan tich hai thanh phan nay caa
nguyén liéu giong ché Shan ching t6i thu dudc
két qua trong hinh 2.

Két qua chi ra rang, ham lugng polyphenol
tong s6 thay ddi tuy theo d6 non gia ctia nguyén
liéu, nguyén liéu cang non thi ham lugng ctaa
ching cang cao va ngude lai. Cu thé, ham lugng
nay trong bip 1 té6m 2 14 non, loai B, loai C va la
gia dat 26,1%, 20,7%, 19,6% va 13,3% CK tuong
ting. Cung phan tich chi tiéu nay, Giang Trung
Khoa va cs. (2013) da chi ra rang, ham luong
polyphenol trong bip non, loai B, loai C cua
giong ché Trung du (giéng cé dién tich 16n nhat
hién nay ¢ Viét Nam) dat 1a 21,73%, 18,62% va
16,25% CK tuong tng. Nhu vay, giong Shan thé
hién tiém ning 16n trong viéc khai thac cac hop
chat c6 hoat tinh sinh hoc cao (polyphenol) trong
ché va c6 thé hoat tinh khang oxi héa, khang
khuén cta né ciing cao hon giéng ché Trung du.
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Hinh 2. Ham lugng polyphenol tong sé va caffeine

trong cac loai nguyén liéu giong ché Shan

Ghi chi: Nguyén liéu B (15% banh té), nguyén liéu C (25% banh té), 14 gia (14 5, 6, 7 clia canh ché); PPT: polyphenol téng so6:
Trong cing chi tiéu, cdc gia tri biéu dién theo cét ¢6 chii & dinh (a, b, ¢ hodic A, B, C) khédc nhau la khac nhau c6 nghia & miic y

nghia 5%.

Theo Nguyén Duy Thinh (2004), su tong
hgp polyphenol trong 14 ché phu thudc rat 16n
vao cuong dd chiéu sang, cudng do chiéu sang
cang 16n thi ham lugng polyphenol trong 1a che
cang cao va ngudc lai. Diéu nay giai thich vi sao
cac 14 ché gia lai ¢c6 ham lugng polyphenol thap
hon cac 14 ché non/nguyén liéu non vi ching
nhan dudc it 4nh sang hon. Mat khac, két qua
cta ching t6i cling chi ra rang, cac loai nguyén
liéu thuong dudc st dung trong cong nghiép ché
bién ché (loai B, C) c6 ham lugng polyphenol
thap hon khong nhiéu so véi nguyén liéu thu
hai tinh (bip 1 tém 2 1a). Ngoai ra, cac la che
gia bi bd di trong cong nghiép ché& bién ciing c6
thé 1a ngudn nguyén liéu diy tiém ning trong
viéc khai thac cac hgp chét polyphenol. Cu thé,
ham lugng nay trong cic la gid van chiém téi
50,9% so v6i nguyén liéu thu hai tinh - bip 1
tom 2 14 non.

Lién quan d&n ham lugng caffeine ching toi
nhan th4y, tuy theo d6 non gia cua nguyén liéu,
ching dao dong tu 1,3% CK dén 4,1% CK. Két
qua nay 1a kha phu hgp véi dii liéu cua Nguyén
Duy Thinh (2004), tic gia cho biét, ham lugng
nay trong ché tuci dao dong tu 2 - 5% CK tuy
theo giéng va dd non gia cla nguyeén liéu.

3.2. Ham lugng axit gallic va catechin
trong cac loai nguyén liéu giong ché Shan

Cac hgp chat catechin thuéc nhém flavanol
va 12 thanh phéan chinh ctia polyphenol ché (Lin
et al., 2003). Cac dic tinh dudc 1y nhu kha nang
phong chéng ung thu, béo phi, tiéu dudng type
II..., kha nang khang oxi héa, khang khuén cta
nuéc ché pha phan 16n do cac catechin trong ché
quyét dinh (Mendel, 2007). Phan tich ham lugng
axit gallic va 5 hgp chit catechin chinh trong
nguyén liéu giong ché nghién ctiu, chiing t6i thu
dugc két qua & bang 1.

Két qua chi ra rang, EGCG, EGC va ECG la
cac catechin chinh trong thanh phan flavanol
cua giong ché Shan. V& ham lugng cta tiing cau
ti catechin ching t6i nhan thay:

EGCG: Day la cau ti catechin chinh, ham
lugng EGCG dao dong tu 2,57% CK (14 gia) dén
9,55% CK (btip 1 tém 2 14). Tén tai su khac biét
dang ké vé ham lugng EGCG gidia cac loai
nguyén liéu, nguyén liéu cang non thi ham
lugng nay cang cao va ngudgc lai. Trong nguyén
liéu loai B, C va cac la gia, ham lugng nay dat
74,5%, 58,7% va 26,9% tuong Gng so v6i ham
luong cua né trong nguyén liéu thu hai tinh
(bup 1 tém 2 13).
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Khi nghién ctu v& ham lugng cic catechin
trong giong ché méi TTE12 Dai Loan, Chen et
al. (2003) da chi ra ring, ham lugng EGCG
trong 14 thd 7 vao khoang 10,5 mg/g 14 kho va
vao khoang 21 mg/g trong 14 2, 29,4 mg/g trong
bo phan téom non. Nhu vay, ham lugng EGCG
trong ché Shan cao hon rat nhiéu so v6i nguyén
liéu giong TTE12, tham chi ca véi 14 ché gia.
Tuy nhién, né chi tuong duong véi maiu cheé
xanh thuong mai dudc tiéu thu tai My. Cu thé,
theo nghién ctiu ctia Fernandez et al. (2002),
ham lugng EGCG trong 13 mau ché xanh

thuong mai (c6 ngudn goc 6 Trung Quoc, Nhat
ban) dudc tiéu thu tai My c¢6 ham lugng nay dao
dong tu 5,7 - 10,2% CK. Nhiéu nghién ctu da
chi ra ring, EGCG la thanh phan quan trong
nh4t clia catechin ché. N6 khong chi chiém ham
lugng cao trong nudc ché pha ma hoat tinh
khang oxi héa, khang khuén cta né cing cao
hon so v6i cac catechin khac (Katalinic et al.,
2006; Zhang and Charles, 2004). Diéu nay cho
thay, tiém ning sinh hoc cta ché Shan Viét
Nam hoan toan c6 thé so sanh duge véi cac
giong ché khac trén thé gidi.

Bang 1. Ham lugng catechin va gallic acid trong cac loai nguyén liéu giong ché Shan

Ham lwong cac hop chét catechin (% CK)

Loai NL GA (%CK)
c EGC EC EGCG ECG cT
1tom 214 0,89+0,07 0,27+0,02 4,990,31 2,56£0,16 9,55+0,61 4,33£0,28 21,54+1,4
B 0,58+0,04 0,20+0,01 5,43+0,20 2,94£0,09 7,11£0,27 3,73£0,15 19,4240,7
c 0,56+0,01 0,21+0,02 4,54+0,20 3,01£0,33 5,61£0,32 3,26£0,14 16,6410,4
La gia 0,070,01 0,10+0,01 4,1740,01 1,73£0,02 2,57+0,01 1,06£0,02 9,63+0,1

Ghi chu: Nguyén liéu B: 15% banh té, nguyén liéu C: 25% banh té, 14 gia: 14 5, 6, 7 ctia canh che, GA: gallic acid, C: catechin,
EGC: epigallocatechin, EC: epicatechin, EGCG: epigallocatechingallate, ECG: epicatechingallate, CT: catechin tong so.
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EGC va ECG: Pay la hai thanh phéan
catechin c6 ham lugng 16n ding thi 2, chi sau
EGCG. Nhin chung, ham lugng EGC c6 phan
nhinh hon ECG d6i v6i giéng ché nay. Cu thé,
ham lugng EGC dao déng tu 4,17 - 5,43% CK
trong khi né chila 1,06 - 4,33% CK dé1i véi ECG.
Vé anh hudng cta loai nguyén liéu ching t6i
nhéan thay nguyén liéu cang non thi ham lugng
ECG cang cao trong khi véi EGC ham ludng cua
n6 lai dat cao nhit trong nguyén liéu loai B.
Quy luat nay 1a kha phu hdp vé6i nghién ctiu caa
Chen et al. (2003). Cac tac gia chi ra rang, su
tong hop EGC trong cac 1a gia 16n hon trong la
non, va xu hudng nay la ngugc lai v6i thanh
phan ECG. Xét vé ham lugng ECG, két qua cua
chiing t61 cting kha phu hgp véi nghién ctu ctaa
Fernandez et al. (2002) véi gia tri bién dong tu
0,8% CK dén 3,6% CK, tuy loai va ngudén goc
xudt xi cua che.

EC va C: Epicatechin (EC) va catechin (C)
12 2 thanh phan c6 ham lugng thap nhat trong
céac catechin khao sat. Cu thé, ham luong cua
ching dao déng tu 1,73 - 3,01% CK va tu 0,10 -
0,27% CK tuong ting. V& anh hudng cta loai
nguyén liéu, nhin chung nguyén liéu cang non
thi ham lugng C cang cao trong khi nguyén liéu
loai B, C (thuong dugc st dung trong coéng
nghiép ché bién) lai c6 ham lugng EC cao nhat.
Lin et al. (1996) da phan tich thanh phan EC va
C trong 10 giong ché Trung Quéc duge tréng 6
Dai Loan, cac tac gia cho biét, ham lugng trung
binh cta chiing chi 1a 0,33% + 0,04 va 0,13% +
0,02 khoi lugng méu tuong dng (miu c6 d6 4m
10,7% + 1,2). Nhu vay, giéng ché Shan c6 ham
lugng cac thanh phan nay cao hon kha nhiéu so
v6i cac giong ché Trung Qudc.

Catechin t6ng s6: Theo ISO 14502-2-2005,
ham lugng catechin tong s6 dugc tinh bang tong
5 loai catechin 1a EGCG, ECG, EGC, EC va C
(cac loai khac c6 thé c6 hodc khong va ¢6 ham
lugng rat it tuy theo giong ché). K&t qua phan
tich ctia ching t6i chi ra réng, ham lugng nay
thay d6i kha 16n tity theo d6 non gia ctia nguyén
litu. Cu thé trong bup non 1 tém 2 14, ham
lugng nay dat t6i 21,54% CK trong khi véi
nguyén liéu loai B, C va 14 gia né chi dat 19,42%
CK, 16,64% CK va 9,63% CK tuong tng. Giang

Trung Khoa va cs. (2013) dd phén tich thanh
phan catechin trong giéng ché Trung du. Cac
tac gia chi ra ring, ham lugng nay dao ddéng tir
10,8% CK dén 15,9% CK tuy d6 non gia cua
nguyén liéu. Nhu vay, ham lugng catechin téng
s0 trong ché Shan cao hon kha nhiéu so véi
giong Trung du va do vy c6 thé sé cé hoat tinh
sinh hoc 16n hon.

Axit gallic: Axit gallic da dugc chi ra c6 hoat
tinh khang oxi héa kha manh va ciing gép phan
trong hoat tinh sinh hoc chung ctia nuéc ché
pha. Khao sat thanh phan nay ching t6i nhan
thdy, ham lugng GA dao déng tit 0,07 - 0,89%
CK. Két qua nay cho thdy, GA cua ché Shan
Viét Nam cao hon rat nhiéu so véi cAc mau ché
xanh thuong mai dugc phan tich bdi Fernandez
et al. (2002), cac tac gia cho biét ham luong nay
chi dao dong trong khoang tit 0,004 - 0,16% CK
tlly nguoén goc xuat xt cla che.

3.3. Hoat tinh khang oxi héa ctia nguyén
liéu giong ché Shan

Khang oxi héa la mot trong cac déc tinh
sinh hoc quan trong nhat ctia polyphenol/dich
chiét ché. Kha nang nay ciing gén lién véi tiém
ning ich 1gi cia polyphenol ché véi stic khoe con
ngudi. Bén canh d6, cting nhé dic tinh nay cuing
v6i kha nang khang khudn ma chat chiét ché c6
tiém nang trong bao quan noéng san, thuc pham
(Kumudavally et al., 2008; Martin-Diana et al.,
2008; Mitsumoto et al., 2005). Két qua danh gia
hoat tinh nay théng qua kha ning (%) quét goc
tu do DPPH dudc trinh bay trong hinh 4.

Ching t6i nhan thay ring, kha niang quét
goc tu do DPPH 1a rat cao d6i véi ca 4 loai
nguyén liéu nghién ctu, ngay ca khi dich chiét
ché ¢ ty 1& chiét rat thap (20 ug ché /mL ). Tuy
nhién hoat tinh nay thay d6i nhiéu theo d6 non
gia cua nguyén liéu. Thuc vay, kha nang quét
goc tu do DPPH chi dat 42,7% trong 14 ché gia
nhung lén t6i 61,1% trong bup 1 tém 2 14. Diéu
nay c6 thé lién quan chu yéu dén ham lugng
polyphenol va catechin trong cac loai nguyén
liéu khac nhau. Nguyén liéu c6 ham lugng
polyphenol va catechin cang cao thi hoat tinh
khang oxi héa cang 16n. Pé lam rd hon vin dé
nay ching t6i da phan tich méi tuong quan gitia
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ham lugng polyphenol va catechin téng sé trong
cac loai nguyén liéu dén hoat tinh khang oxi héa
cta chung (Hinh 5). Két qua chi ra rang, ton tai
moi tuong quan rat chat gitia cac thanh phan
nay véi hoat tinh khang oxi héa dich chiét cheé.
Hé s6 tuong quan (r%) dat 0,9852 véi polyphenol

va dat 0,8986 véi catechin tong s6. K&t qua ctaa
ching t6i kha tuong déng véi nghién ctu cua
Anesini et al. (2008). Cac téac gia cho biét, ton tai
méi tuong quan chit gitia hoat tinh chéng oxi
héa va ham lugng polyphenol téng s6 caa dich
chiét ché, véi hé s6 tuong quan r?> = 0,9141.

70

60 -

50 A

40 A

30 A

20 A

10 A

Hoat tinh khang oxi héa (% quét DPPH)

1 tom 2 1& B

C
Loai nguyén liéu

La gia

Hinh 4. Hoat tinh khang oxi héa cuia cac loai nguyén liéu giéng ché Shan

Ghi chu: Nguyén liéu B: 15% banh té, nguyén liéu C: 25% béanh té, 14 gia: 14 5, 6, 7 clia canh ché, cac gi4 tri biéu dién theo cot
¢6 chii 6 dinh (a, b, ¢) khac nhau la khac nhau cé nghia 6 miic y nghia 5%.

30 1 +PPT oCT [ 2
% 25 y (CT)=0,645x- 16,521 L 20 g
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- . ;
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& 20 - L 15

=
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Hoat tinh khang oxi héa (% quét DPPH)

Hinh 5. Quan hé gitta ham lugng polyphenol téng s6, catechin tdng s6

v&i hoat tinh khang oxi héa trong giong ché Shan

Ghi chi: PPT: polyphenol téng s6, CT: catechin téng sé’
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4. KET LUAN

Trong glong che Shan ham lugng polyphenol
tong sb, catechin tong sd ciing nhu caffeine va axit
gallic thay dbi theo d6 non gia cua nguyén liéu.
Nguyén liéu cang non ham lugng cua chung cang cao
va nguoc lai. Trong 4 loai nguyén li¢u khao sat,
polyphenol dao dong tir 13,2 - 26,1% CK, catechin
tong s6 dao dong tir 9,63 - 21,54% CK, caffeine tir 1,3 -
4,1% CK va axit gallic tir 0,07 - 0,89% CK. Trong cac
hop chét catechin, ham luong EGCG > EGC > ECG >
EC>C.

Hoat tinh khang oxi héa cua bup 1 tom 2 14 >
nguyén li€u loai B > nguyén li¢u loai C > 14 gia. Tdn
tai mbi twong quan chit giira ham lugng polyphenol va
catechin téng 6 véi hoat tinh khang oxi héa cua dich
chiét che.

TAI LIEU THAM KHAO

Giang Trung Khoa, Nguyén Thanh Hai, Ngé Xuin
Manh, Nguyén Thi Bich Thuy, Pham Buc
Nghia, Nguyen Thi Oanh, Phan Thu Huong, P.
Duez (2013). Anh huéng ciia ngudn nguyén ligu
dén thanh phan hoéa hoc co ban cua giéng ché
Trung du (Camellia sinensis var. sinensis). Tap chi
Khoa hoc va Phat trién, 1 1(3): 373-379.

TCVN 2843-79. Dot ché tuoi - Yéu cau ky thuat.
Nguyén Duy Thinh (2004). Gio trinh cong nghé ché
bién che. Pai hoc Bach Khoa Ha Noi. Tr. 9-23
Vil Thi Thu, Lé Dodn Dién, Nguyén Thi Gam, Giang
Trung Khoa (2001). Cac hop chat co trong ché va
mot so _phuong phap phén tich thong dung trong
san xudt ché ¢ Viét Nam. Nha xuat ban Noéng

nghi¢p, Ha Noi. Tr. 15-17.

Trung tim CN & PTCN ché bién ch¢ - Hiép hgi che
Viét Nam (2009). Diéu tra hién trang san xudt, ché
bién ché va dé xudt cac giai phap phat trién giai
doan 2011-2020 va dinh huéng 2030. Ha Noi.

Anesini, C., Graciela, E. F., Filip, R. (2008). Total
polyphenol content and antioxidant capacity of
commercially available tea (Camellia sinensis) in
Argentina, Journal of Agricultural and Food
Chemistry, 56: 9225-9229.

Chan, E.W.C., Lim, Y.Y., Chew, Y.L. (2007).
Antioxidant activity of Camellia sinensis leaves
and tea from a lowland plantation in Malaysia,
Food Chemistry, 102: 1214-1222.

Chang, C.J., Chiu, K-L., Chen, Y-L., Chang, C-Y.
(2000). Separation of catechins from green tea
using carbon dioxide extraction. Food Chemistry,
68: 109-113.

Chen, C-N., Liang, C-M., Lai, J-R., Tsai, Y-J., Tsay, J-
S., Lin J-K. (2003). Capillary -electrophoretic
determination of theanine, caffeine, and catechins

in fresh tea leaves and oolong tea and their effects
on rat neurosphere adhesion and migration. Journal
of Agricultural and Food Chemistry, 51: 7495-
7503.

Fan, W., Chi, Y. and Zhang, S. (2008). The use of a tea
polyphenol dip to extend the shelf life of silver
carp (Hypophthalmicthys molitrix) during storage
in ice. Food Chemistry, 108: 148-153.

Fernandez, P. L., Pablos, F., Martin, M. J. and
Gonzalez, A. G. (2002). Study of catechin and
xanthine tea profiles as geographical tracers.
Journal of Agricultural and Food Chemistry, 50:
1833-1839.

Graham, H. N. (1992). Green tea composition,
consumption, and  polyphenol  chemistry.
Preventive Medicine, 21: 334-350.

ISO 14502-1-2005: Determination of substances
characteristic of green and black tea - Part I:
Content of total polyphenols in tea - Colorimetric
method using Folin Ciocalteu reagent.

ISO 14502-2-2005: Determination of substances
characteristic of green and black tea - Part 2:
Content of catechins in green tea - Method using
high-performance liquid chromatography.

Katalinic, V., Milos, M., Kulisic, T., and Jukic, M.
(2006). Screening of 70 medicinal plant extracts
for antioxidant capacity and total phenols. Food
Chemistry, 94(4): 550-557.

Kumudavally, K.V., Phanindrakumar, H. S., Tabassum,
A., Radhakrishna, K., Bawa, A. S. (2008). Green
tea - A potential preservative for extending the
shelf life of fresh mutton at ambient temperature
(25 + 2°C). Food Chemistry, 107: 426-433.

Lin, J-K. and Lin-Shiau, S-Y. (2006). Mechanisms of
hypolipidemic and anti-obesity effects of tea and
tea polyphenols. Molecular Nutrition and Food
Research, 50: 211-217.

Lin, Y-L., Juan, I-M., Chen, Y-L., Liang, Y-C. and Lin,
J-K. (1996). Composition of polyphenols in fresh
tea leaves and associations of their oxygen-radical-
absorbing capacity with antiproliferative actions in
fibroblast cells. Journal of Agricultural and Food
Chemistry, 44: 1387-1394.

Lin, Y-S., Tsai, Y-J., Tsay, J-S., Lin J-K. (2003).
Factors affecting the levels of tea polyphenols and

caffeine in tea leaves. Journal of Agricultural and
Food Chemistry, 51: 1864-1873.

Malheiro, R., S., Casal, H., Lamas, A. Bento, J.,
Pereira, A. (2012). Can tea extracts protect extra
virgin olive oil from oxidation during microwave
heating?. Food research international, 48: 148-154.

Martin-Diana, A.B., Daniel - Rico, D. and Barry-Ryan
C. (2008). Green tea extract as a natural
antioxidant to extend the shelf-life of fresh-cut

517



Giang Trung Khoa, Bui Quang Thuat, Ngé Xuan Manh, P. Duez

lettuce. Innovative Food Science and Emerging
Technologies, 9: 593-603.

Mendel, F. (2007). Overview of antibacterial, antitoxin,
antiviral, and antifungal activities of tea flavonoids
and teas. Molecular Nutrition and Food Research,
51: 116-134.

Mitsumoto, M., O’Grady, M. N., Kerry, J. P., Buckley,
D. J. (2005). Addition of tea catechins and vitamin
C on sensory evaluation, colour and lipid stability

during chilled storage in cooked or raw beef and
chicken patties. Meat Science, 69: 773-779.

Nanjo, F., Goto, K., Seto, R., Suzuki, M., Sakai, M.,
Hara, Y. (1996). Scavenging effects of tea

catechins and their derivatives on DPPH. Free
Radical Biology & Medicine, 11(6): 895-902.

518

Osada, K., Takahashi, M., Hoshina, S., Nakamurab, M.,
Nakamura, S., Sugano, M. (2001). Tea catechins
inhibit cholesterol oxidation accompanying oxidation
of low density lipoprotein in vitro. Biochemistry and
Physiology Part C, 128: 153-164.

Yang, C. S., Sang, S., Lambert, J. D., Hou, Z., Ju, J.
and Lu, G. (2006). Possible mechanisms of the
cancer-preventive activities of green tea. Molecular
Nutrition and Food Research, 50: 170-175.

Zhang, Y. and Charles, O. R. (2004). Evaluation of
epigallocatechin  gallate and related plant
polyphenols as inhibitors of the FabG and Fabl
reductases of bacterial type II fatty-acid synthase.
The journal of Biological chemistry, 279(30):
30994-31001.



