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Abstract: This study investigates a simple high performance liquid chromatography (HPLC) in an
isocratic eluent manner for quantification of caffeine and EGCG in green tea extract. The study
separation system contained a C18-RP column (250 x 4.6 mm, 5 um), a mobile phase of
methanol/phosphoric acid/water (20/0.1/79.9, v/v) and a DAD detector at 280 nm. This system
proves convenient for rapid routine analysis of caffeine and EGCG in green tea extract with good
repeatability and accuracy.
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Xay dung va tham dinh phuong phap HPLC dinh luong cafein
va EGCG trong cao |4 Che xanh (Camellia sinensis L.)
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Tém tit: Mot phuong phap HPLC véi ché d6 rira giai dang dong dugc nghién ciru dé dinh lugng
cafein va EGCG trong cao 14 Ché xanh. biéu kién séc ky gém cot C18-RP (250 x 4,6 mm, 5 um),
pha dong methanol/phosphoric acid/water (20/0,1/79,9, tt/tt) va detector DAD tai budc song 280
nm. Phuong phép xay dung thudn loi dé phan tich nhanh cafein va EGCG trong cic mau cao 1a Che

xanh v6i d6 lap lai va do dung tot..

Tur khéa: HPLC, cafein, EGCG, Che xanh.

1. Mé& dau

Ché (Camellia sinensis L.) 1a mot trong
nhitng d6 udng phd bién nhat ¢ Viét Nam va trén
thé gi¢i do hwong vi dic trung va cic tac dung
sinh hoc quan trong ciia cac hop chét catechin
(dién hinh 1a epigallocatechin gallat - EGCG)
trong 1a nhu chdng oxy hoa, chéng viém, khang
khuan, khang virus, chong ung thu [1-3]. Ngoai
ra, 1a Che xanh chtra 2-5% cafein - mot alcaloid
khi sir dung thuong xuyén va qua muc sé gay
kich tng duong tiéu hoa; hdi hop, mat ngir; nhip
tim nhanh, tang huyét ap; nguy co di tat thai nhi,
sdy thai va thai chét luu [4,5]. Do d6, hién nay
nhu ciu vé cac san pham chtra ham lugng cafein
thap tir cdy Ché noi riéng va cac loai d6 uéng néi
chung dang ngay cang tiang. Trong cong nghiép
duoc phém, cao chiét Ché xanh chuin hoa
(Polyphenon® E, Theaphenon® E) da dugc san
xudt da va dang trai qua nhiéu thir nghiém lam
sang quan trong [2]. Mt trong céc thube da duoc
FDA chip nhén trong diéu tri myn coc sinh duc
(Condyloma acuminata) tir nam 2006 dudi tén
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thwong mai Veregen® (hoat chit Sinecatechins)
[6]. Cho dén nay, chua c6 nghién ctru nao trong
nuéc dé cap dén viéc loai cafein dong thoi lam
giau catechin trong diéu ché cao 14 Ché xanh loai
cafein tng dung trong duoc phém mac du Viét
Nam 1 mdt trong nhitng qudc gia san xudt va
tiéu thu Che 16n trén thé gidi va Cheé Viét Nam
duoc danh gia 1a co chat luong ngang bang vai
Ché Trung Qudc, Nhat Ban hay Australia [7].
Hién tai, chung t6i dang nghién ctru diéu ché cac
san phém cao 14 Che loai cafein. Do d6, mot
phuong phap HPLC don gian da duoc xay dung
va tham dinh nham dinh lugng dong thoi cafein va
EGCG trong cic mau cao phuc vu cho nghién ciru.

2. Nguyén vit liéu va phwong phap nghién ciru
2.1. Nguyén vat liéu
Mau nghién ciru: C4c mau cao nghién cau

duoc chuan bi theo quy trinh tham khao [8], tém
tat nhu sau:
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Cao tho ethanol 50%: Ia Ché xanh kho thu
hai tai Dai Ttr, Thai Nguyén (kich thudc 1-2 mm)
dugc chiét xuat bang phuong phap ngam & nhiét
d6 phong, chiét 3 1an x 12 gio véi ty 1¢ dung moi
gap 10 l1an nguyén liéu, gop cac dich chiét va co
thu hdi dung méi dudi ap suét giam (500 mbar,
70°C) dén khi con 1/3 thé tich va phun sy tao
cao khd véi cac didu kién: nhiét 46 dau vao
140°C, nhiét do dau ra 67 - 70°C, téc ¢ bom 30
- 35%, &p suat phun dich 100%, ap suat khi néng
400 - 600 mbar, 4p suat khi am -40 mbar

Cao tinh ché loai cafein: dich chiét 14 Che
xanh vé6i néng do cafein 0,5 mg/mL dugc diéu
chinh vé pH 4 bang acid citric khan, thém chat
hap phu montmorillonit (ty 1& 3,5% kl/tt), khudy
hén hop trong 20 pht véi toe do 150 vong/phat
& 15-25°C. Han hop sau hap phu duoc dé lang,
gan, loc thu lay dich chiét da loai cafein va dong
kho (tién dong -70°C trong 24 gio, thiang hoa 24
gio ¢ -40°C, 0,1 mbar).

Cao tinh ché giau EGCG: dich chiét 14 Che
xanh sau loai cafein dugc pha loang dé duoc
ndéng d6 EGCG 14 0,5 mg/mL va hap phu qua cOt
nhwa macroporous HPD826. Rira tap chat bing
nuéc va giai hap phy bang ethanol 30%. Dich
giai hap phu dugc c6 thu hdi ethanol dudi ap suat
giam (500 mbar, 70°C) va dong kho véi didu
kién nhu trén.

Chat chuan: cafein chuan (ham lugng
98,73%, 16 MUST-17060110) va EGCG chuén
(ham luong 99,78%, 16 MUST-17060113) tir
Chengdu Must Biological Technology Co., Ltd.
(Trung Québc).

Thiét bi: may sic ki 1ong hiéu ning cao
Shimadzu (Nhat Ban) véi cac bd phan chinh:
bom cao 4p LC-10ADVP, budng cot CTO-
10AVP, bo phan diéu khién SCL-10AVP, detector
mang diod SPD-M10AVP, by phan dudi khi
DGU-14A, phan mém diéu khién Class vp 6.14.

2.2. Phwong phap dinh luong cafein va EGCG

Tham khao cac tai liéu [3,9], cac diéu kién
HPLC duoc lua chon gém: Cot Ci18
InertSustain® (250 x 4,6 mm, 5 um); pha dong
methanol - nudc - acid phosphoric (20 : 79,9 :
0,1, tt/tt); tc 6 dong: 0,8 mL/phut; thé tich tiém
mau: 20 pL; detector DAD tai 280 nm.

Mau chuan: dung dich chuan hén hop hoic
chuan don trong nudc cat c6 ndng dd nam trong
khoang tir 8 dén 200 pg/mL dbi véi cafein va tir
12 dén 300 ug/mL d6i véi EGCG.

Mau thir: Can chinh xac khoang 10 mg cao
khé vao binh dinh mac 100 mL, hoa tan va bd
sung nude cat dén vach, pha lodng dén néng do
thich hgp va lgc qua mang cellulose acetat 0,45
pum. Ham luong cafein (hoic EGCG) trong mau
thtr dugc tinh theo cng thuc:

(S, — b) X k x 10000
a x 1000 x m, X (100 — B)

Trong d6, St 12 dién tich pic sic ky cta cafein
(hoac EGCQG) trong mau thir, a va b 13 cac hé sb
cua duong chuén (y=axtb) cua cafein (hodc
EGCQG), k la h¢ s6 pha lodng cua mau thir, my Ia
khéi lwong mau thir (g), B 1a ham 4m cia miu
thtr (%).

Ham lwong (%) =

3. Thue nghiém va két qua
3.1. Tham dinh phwong phdp dinh lrong

D6 dic hiéu: tién hanh sic ky cac miu sau:
mAu tring (nudc cit), chudn don cafein, chuin
don EGCG, chuén hdn hop va mau thir thu dugc
céc sac ky do nhu Hinh 1.

Cafein c6 thoi gian luu khoang 18 phut,
EGCG c6 thoi gian lwu khoang 21 phut. Trén sic
ky d6 mau trang khong xuat hién tin hiéu pic tai
cac thoi gian luu nay va trén sic ky do miu
chuan hdn hop va mau thir c6 tin hiéu pic ciia 2
hoat chat tai cac thoi gian luu tuong Gng. Nhu
vdy, phuong phap HPLC c6 tinh ddc hiéu phu
hop theo yéu cau. Ngoai ra, do phan giai gitra 2
pic cafein va EGCG trén sic ky d0 miu chuan
hon hop va mau thir 14 4,834 va 3,662 tuong tng
(déu 16n hon 1,5) ching to 2 pic tAch nhau hoan
toan va chuong trinh sic ky di chon c6 kha ning
tach va dinh lugng 2 hoat chat.

D6 thich hop hé thng: tiém lap lai 6 1an mot
méu chuan hén hop c6 ndng do cafein va EGCG
tuong tmg 1a 40 va 60 pg/mL. PJ chénh l¢ch cia
dién tich pic va thoi gian luu cia cafein va
EGCG déu c6 RSD < 2%, cho thay cac diéu kién
sac ky da lya chon va hé thong HPLC 1a phi hop
(Bang 1).
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Hinh 1. Sic ky ¢6 HPLC tham dinh d6 dac hiéu.
Bang 1. Két qua thoi gian luu va dién tich pic cua dung dich chudn hdn hop
) Cafein EGCG
S6 thir tu Thoi gian luu Dién tich pic Thoi gian luu Dién tich pic
(phat) (mAU.s) (phat) (mAU.s)
1 18,509 5070086 20,370 2618581
2 18,619 4837789 20,856 2741833
3 18,311 5111284 20,789 2694934
4 18,541 5035115 20,548 2730358
5 18,403 5099846 20,978 2689647
6 17,988 5016688 21,001 2631101
Trung binh 18,395 5028468 20,757 2684409
RSD (%) 1,23 1,99 1,20 1,88
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Bang 2. Mdi twong quan giita dién tich pic va ndng do cafein va EGCG

' Cafein EGCG
So tha ty Nong d6 (ng/mL) Dién tich pic Nong d (pg/mL) Dién tich pic
(mAU*s) (mAU*s)
1 8,08 967556 12,16 696180
2 40,40 4837789 60,80 2741833
3 80,80 9874559 121,60 5744600
4 121,20 13812256 182,40 8170966
5 161,60 18751344 243,20 10645533
6 202,00 23699875 304,00 13480099
Pl y = 115975x +120868 y = 43557x + 204191
R2 0,9991 0,9992
2 25000000 1 . 15000000 1
] - . * )
< 20000000 Cafein - = 12000000 EGCG .-
<z - £ ..
g, 15000000 4 . S 9000000 1
2 10000000 ' 115075x + 120868 = -~
5. R2=0.9991 & 6000000 1 ..-'. y = 43557x + 204191
& 5000000 { @ & 3000000 { o R?=0,9992
0 € ' ' ' ' - 0 il : : : .
0 50 100 150 200 250 0 100 200 300 400
Nong d§ (ug/mL) Nong d9 (ug/mL)
Hinh 2. Budng chuidn mdi twong quan giita dién tich pic va nong do.

Khoang tuyén tinh; két qué‘khéo sat sy tuong Do 1ap lai: tiém lap lai 6 1an mot mau thir cao
quan gitra dién tich pic va nong d¢ cafein va 1a Che, ket qua danh gia do 1ap lai cua phuong
EGCG duogc thé hién trong Bang 2 va Hinh 2. phap duoc thé hién & Bang 3. Tri sO RSD cua
Buong chuan cua cafein va EGCG déu cho gia thoi gian luu va dién tich pic cua cafein va
tri R2> 0,99 thé hién d9 tuyén tinh cao giita dién EGCG d€u nho hon 2% cho thay phuong phap
tich va nong do chat phan tich. c6 do lap lai tot.

Bang 3. Két qua khao sat d6 lap lai cua phuong phéap dinh lwong
) Cafein EGCG
S6 thir tu Thoi gian luu Dién tich pic Thoi gian luu Dién tich pic
(phat) (mAU.s) (phat) (mAU.s)
1 17,809 1073065 21,542 1964324
2 18,241 1087642 21,234 1977534
3 18,442 1056234 20,682 1923276
4 18,354 1103894 20,487 1945273
5 17,706 1063421 20,872 1913028
6 18,202 1085429 21,123 1951203
Trung binh 18,126 1078281 20,990 1945773
RSD (%) 1,65 1,62 1,84 1,25
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D¢ daung: trong cac binh dinh muc 100 mL,
chuan bj cac dung dich chuan nhu sau:

+ Chuan cafein: 0,0103 g x 98,73% x
1000000 pg/g/100 mL = 101,69 pg/mL

+ Chuin EGCG: 0,0192 g x 99,78% Xx
1000000 pg/g/100 mL = 191,58 peg/mL

Trong binh dinh mac 100 mL, c&n chinh x&c
khoang 10 mg cao tho (d biét ham luong cafein
va EGCG tuong tng la 5,0 va 19,0%). Dung
pipet chinh xac thém vao binh dinh muc cac
luong chuan cafein va EGCG tuong g Véi cac

mtc 50, 100 va 150% so vai lwgng chét phan tich
da c6 trong mau thir, hoa tan va pha lodng dén
vach bang nuéc cit, loc qua mang 0,45 um. Két
qua khao sat d6 dang dwoc thé hién ¢ Bang 4 va
Bang 5.

O 3 mtrc thém chuén, % tim lai trung binh
ctia cafein déu nam trong khoang 97-103% va
EGCG déu nam trong khoang 98-102% ching
t6 phuong phap dinh lugng dap ing yéu cau vé
do dung.

Bang 4. Két qua khao sat do diing cua cafein

% chuén Khoi . Lugng co Llf('mg R Dién tich pic IjuqngA % thu % tim lai
thém vao lugng can san (ug) thém vao (mAu.s) tim thay hdi trung binh
(9) (H9) ' (Hg)
0,0110 550 254,23 505229 797,67 97,42
50% 0,0104 520 254,23 488302 770,77 98,64 98,20
0,0107 535 254,23 497582 785,52 98,54
0,0105 525 508,46 652564 1031,80 99,67
100% 0,0104 520 508,46 643245 1016,99 97,74 100,11
0,0100 500 508,46 647190 1023,26 102,91
0,0103 515 762,69 799874 1265,88 98,45
150% 0,0106 530 762,69 812145 1285,38 99,04 98,58
0,0104 520 762,69 802084 1269,39 98,26
Bang 5. Két qua khao séat d6 ding cia EGCG
% chudn Khoi . Luong cé Llf('mg\ Dién tich pic I?qungA % thu % tim lai
thém vao luong can san (ug) them vao (mAu.s) tim thay hoi trung binh
(@) (H9) ' (H9)
0,0110 2090 957,89 1499783 3029,46 | 98,08
50% 0,0104 1976 957,89 1463013 294545 | 101,21 100,22
0,0107 2033 957,89 1488723 3004,19 | 101,39
0,0105 1995 1915,78 1874786 3886,32 | 98,72
100% 0,0104 1976 1915,78 1888279 3917,15 | 101,32 99,87
0,0100 1900 1915,78 1840284 3807,49 | 99,57
0,0103 1957 2873,66 2298364 4854,17 | 100,82
150% 0,0106 2014 2873,66 2296098 4848,99 | 98,65 99,39
0,0104 1976 2873,66 2280123 4812,49 | 98,71

Gi6i1 han phat hién va gioi han dinh lugng:
Gi61 han phat hién (LOD) va gidi han dinh lugng
(LOQ) duoc xac dinh bang cach pha lodng dan
mét dung dich chuén, ghi lai sdc ky dd va xac
dinh ty 18 tin hiéu pic/nhidu dudng nén (S/N),
LOD duoc xac dinh tai néng d0 c6 S/N ~ 3 va
LOQ duoc xac dinh tai néng dd c6 S/N ~ 10. Két
quéa cho thdy, cafein c6 LOD = 0,05 pg/mL,

LOQ =0,2 pg/mL. EGCG ¢6 LOD =0,2 pg/mL,
LOQ =0,5 pg/mL.

3.2. Ufng dung phwong phap HPLC dinh luong

mot SO mau cao

Phuong phap HPLC x4y dung va thim dinh
dugc tmg dung d¢ dinh lugng ham lugng EGCG
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va cafein trong mot s6 mau 14 cao, két qua dugc cho théy duoc mirc do hi€u qua, khi so sanh ham
trinh bay ¢ Bang 6 va Hinh 3. Co thé thay, lugng cafein va EGCG trong cac mau cao tho va
phuong phap HPLC cho két qua c6 d6 1ap lai tot. cac mau cao tinh che.

Phuong phap loai cafein va lam giau EGCG da

Bang 6. Két qua dinh lugng mot sb mau cao Ché (n=3)

x Ham luong (%)
Mau EGCG Cafein
Cao tho ethanol 50% 19,00 + 0,15 5,00 + 0,15
Cao tinh ché loai cafein 22,20+ 0,83 0,08 £0,01
Cao tinh ché giau EGCG 42,12 +1,22 0,09 + 0,01
mATT 150 - —
] B
i “_ g
. R
100+ | |\|
| |I
? |
50| ‘ \ |
- ‘ |
_ | \
] R
7 I | I ;I !
ol N N \
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Mau cao sau loai cafein va lam giau EGCG

Hinh 3. Séc ky ¢6 HPLC mét s6 mau thir.

4. Ban luian

Dé kiém nghiém cac thanh phén trong cao la
Ché xanh, mot sé phuong phap di dugc nghién
ctru va ap dung. Trong d6, phuong phap sac ky
long hi€u nang cao (HPLC) va dién di mao quan
(CE) 1a 2 phwong phap dugc nghién ctru nhiéu
nhat. Phuong phap HPLC véi detector UV t6 ra
thong dung va phd bién, ngoai ra cac detector
khac nhu khéi phd, dién hoa, huynh quang ciing
dugc str dung trong nhiing trudng hop can thlét
Mot s6 phuong phap khac nhu sac ky khi, sac ky
16p mong, sic ky gidy, quang pho, pho cong
hudng tir hat nhéan ciing dugc sit dung dé phan
tich dinh tinh cac thanh phén trong Che xanh [9].
Vi phuong phap HPLC, da phan céc nghién ciru
xay dung chuong trinh rira giai gradient nong do
dung méi kha phtrc tap. Jun X. et al. st dung hé
pha dong A (0,05% acid phosphoric 0,05%) va
B (acetonitril) vdi chuong trinh thay ddi tir 90:10
(A:B, %) dén 70:30 (A:B, %) theo ché do
gradient trong 30 phat [3]. Shiono T. et al. st
dung cdt Cis (4,6 mm x 150 mm, 3 mm), h€ pha
dong gdm A=nudc/acetonitril/acid phosphoric
(1000/25/1,0,tt/tt), B=nudc/methanol/acetonitril
/acidphosphoric ~ (600/300/15/0,6,tt/tt)  va
C=methanol/acetonitril/acidphosphoric(800/200
/1,0, tt/tt), rira giai gradient trong 24 phut [10].
C6 thé thay, tuy theo muc dich ctia nghién ctru

va cac diéu kién k¥ thuat sin co, cac diéu kién
HPLC duogc cac tac gia st dung khac nhau. Trén
co sé tham khao céc tai liéu, phuong phap HPLC
rira giai theo ché d6 ddng dong da dugc xay dung
pht hop véi didu kién phong thi nghiém va duoc
thdm dinh cac chi tiéu co ban nhu do dic hiéu,
d6 thich hop hé thdng, khoang tuyén tinh, do 1ap
lai, d§ ding, gidi han phat hién va gi6i han dinh
luong. Két qua tham dinh dép tng cac yéu cau
co ban cua phép dinh lugng, cho phép xac dinh
chinh xéc ham lugng cafein va EGCG trong cac
mau thi trong thoi gian twong dbi ngin voi cac
diéu kién sic ky don gian.

5. Két luan

Phuong phap HPLC vdéi ché d rira giai dang
dong di duoc nghién ctru dé dinh lugng cafein
va EGCG trong cao 1 Ché xanh. Diéu kién sic ky
gom cot C18-RP (250 x 4,6 mm, 5 um), pha dong
methanol/phosphoric acid/water (20/0,1/79,9, tt/tt)
va detector DAD tai budc song 280 nm. Cac chi
tiéu thAm dinh phuong phap phan tich nhu d6 dac
hiéu, d¢ thich hop hé théng, khoang tuyén tinh,
do lap lai, d6 dung, gi6i han phat hién va gi6i han
dinh luong déu dat yéu cau. Phuong phap xay
dung thuan loi dé phan tich nhanh cafein va
EGCG trong cao la Ché xanh.
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