NGHIEN CUU KHOA HOC

XAC PINH HAM LUONG POLYPHENOL VA
EGCG TRONG CHE, SAN PHAM CHE BANG
PHUONG PHAP UV-VIS VA HPLC
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Tom tit

IHE va cdc san pham ché da dwoc biét dén

va sw dung tir rat lau, thadm chi tré thanh nét
van héa truyén thong & nhiéu quoc gia trén thé
gidi, trong d6 c6 Viét Nam. Chat heong ché phu
thuoc vao ham luong cac hoat chat dién hinh vi
dy nhw nhém polyphenol va cdc hoat chat ciia né
(EGCG, EGC, catechin,...). Do do, viéc nghién
cltu cde phwong phdp xdc dinh cdc hoat chat nay
la can thiét nham danh gid chat leong ché va san
phdm ché. Trong nghién ciru nay, phwong phdp
UV-Vis dwoc dp dung dé xdc dinh polyphenol
tong va phwong phip HPLC ding dé xdc dinh
ham lwong hoat chdt chinh trong nhém polyphe-
nol la EGCG. Gidi han phat hién dat duwoc la 0,12
mg/g va 0,064 mg/g twong ung voi polyphenol
tong va EGCG. Cdc phwong phdp da dwoc dp
dung dé xdac dinh ham heong EGCG va polyphe-
nol tong trong 10 mau ché va san pham ché. Két
qua cho thdy ham lwong cdc chat nay khd dao
déng trong cdc mau khdc nhau, tuy nhién lai cé
méi lién quan nhdt dinh giita ham lwrong EGCG
va polyphenol tong trong tirng mau che.
Tir khoa: polyphenol, ECCG, che, UV-Vis, HPLC
1. PAT VAN PE

Ché (tra) 1a loai thirc udng lau doi va duoc
sir dung rong rii ¢ Viét Nam ciing nhu trén thé
gi6i. Nhiéu nghién ciru da chimg minh, udng ché
¢6 tac dung phong ngira va chita tri nhiéu loai
bénh khéac nhau nhu cac bénh vé tim mach va ung
thu. Ngay nay, viéc san xuat, st dung ché va cac
thanh phan chiét xuat tir ché ngay cang phat trién.
Mot trong cac thanh phan duoc quan tim va

quyét dinh chét lugng cheé 1a polyphenol. Chat
nay co6 hoat tinh chdng oxy hoa manh va chiém
ham luong 16n trong 14 che, nén dugc st dung voi
nhiéu muc dich trong cac nganh cong nghiép thuc
pham, duoc phdm, my pham [1, 2, 3, 4].

Thanh phan polyphenol trong 14 ché rit da
dang, nhung gdém chu yéu 1a cac flavonoid va
tanin. Cac polyphenol nay chiém khoang 13-35%
trong lugng ché kho. Trong la ché xanh, cac thanh
phan chii yéu 1a catechin va cac din xudt cia cat-
echin (nhu: catechin, epigallocatechin (EGC),
gallocatechin (GC), epigallocatechin gallat
(EGCQ), epicatechin (EC), epicatechin gallat
(ECG)...), cac flavonol (Quercetin, Kaempferol,
Myricetin) va cac dan xuat khac cia flavonol,
theaflavin va diosmin (theaflavin) 14 san pham
clia sy oxy héa dong thoi ECG va EGCG [5].
Trong d6, EGCG duoc biét dén 1a hoat chat
chinh, quan trong anh hudng truc tiép dén chat
lwong ché va cac san pham cheé.

Tir cac phan tich néu trén c6 thé nhan thay,
viéc xac dinh ham luong polyphenol tong va
EGCG trong che c6 vai tro quan trong trong vi¢c
danh gia chat luong va cac tac dung sinh dugc
hoc cua san pham che. Cac phu(mg phap thuong
dugc s dung dé xac dlnh tong va cac dang
polyphenol trong ché gdm: phuong phap quang
pho hap thu phan tir (UV-Vis), phuong phap séic
ky long hi¢u ndng cao (HPLC), phuong phap dién
di mao quan,...[2, 3, 5, 6]. Trong nghién clru nay,
phwong phap UV—Vis ¢6 uu diém don gian, hiéu
qua, dugc str dung dé nghién ctru xac dinh ham
luong polyphenol tong, phuong phap HPLC vai
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kha ndng phan tach va do tin cay cao dugc st
dung dé nghién ctu dinh lugng thanh phan
EGCG trong che.

2. POI TUQONG VA PHUONG PHAP

NGHIEN CUU
2.1. Héa chit, thiét bi

Céc chat chuan: acid gallicmonohydrat, epi-
gallocatechin gallat (Sigma-Aldrich) [2, 3]. Céc
hoa chat tinh khiét phan tich: natri hydroxyd
(NaOH), thudc thir Folin — Ciocalteu, natri car-
bonat (Na2CO3), methanol, acid pecloric
(Merck), nudce cat 2 1an.

Dung dich chuin gbc acid gallic, twong
duong véi acid gallic khan nong do khoang 1000
ppm: Can chinh xac khoang 0,11g acid gallic
monohydrat (M = 188,14), hoa tan vao binh dinh
muc 100 mL, dinh muc dén vach béng nudc cat
va lic déu. Dung dich duoc bao quan ¢ ngan mat
ta lanh.

Dung dich chuin EGCG: can chinh xac
khoang 0,45 g chat chuan EGCG, hoa tan vao
binh dinh muc 100 ml va dinh mirc bang
methanol dén vach, lic déu duoc dung dich chuén
EGCG 4500 ppm.

Thiét bi quang pho hap thu nguyén tir (UV-
Vis) model- 2401, Hang Shimadzu, Nhat Ban.

Thiét bi sic ky long HPLC ctia Hang Shi-
madzu (LC20AD) véi detector PDA, cot sic ki
Supelco C18 (250 mm x 4,6mm x 5 um) va tién
cOt tuong ung.

2.2. Xir Iy mau

Mau nghién ctru: mot sb loai ché va san
pham tir ché (ché kho, tra tai loc, ché nhap
khau...) mua ngdu nhién trén thi treong Ha Noi.

Phuong phép xir Iy mau phan tich tong ham
lwong polyphenol bang UV-Vis: Can chinh xac
khoang 0,2 g mau di dong nhat vao cdc 100 mL.
Thém 25 mL dung dich chiét methanol: nudc
(70:30, v:v), lic déu b'fmg votex, rung siéu am &
70°C trong 30 phit rdi ly tdm (6000 vong/phut)
trong 5 phat. Thu dich chiét va tién hanh chiét lap
phan ba bang 20 mL dich chiét. Gop dich chiét
rdi dinh muc thanh 50 mL bang dich chiét. Loc
trén gidy loc bang xanh. Lay chinh xac 0,5 mL
dich chiét, thém 2,5 mL thudc thir Folin - Ciocal-
teu 10% va 2 mL NayCO3 7,5%, tron déu, dé yén
60 phut trudce khi phan tich trén thiét bi UV-Vis.

Phuong phap xtr 1y mau phan tich ham

lwong EGCG bang HPLC: Can chinh xac khoang
0,2 = 0,5 g miu da dong nhat vao coc 100 mL.
Thém 25 mL methanol, lic déu bang votex trong
1 phit, rung siéu am & 70°C trong 30 phut rdi ly
tam (6000 vong/phut) trong 5 phut. Thu dich chiét
va tién hanh chiét 1ap phan ba biang 20 mL
methanol. Gop dich chiét rdi dinh mirc thanh 50
mL bang methanol. Loc qua gidy loc va mang loc
0,2 pm trude khi phan tich trén hé thong HPLC.
3. KET QUA VA BAN LUAN
3.1. Nghién ciru xac dinh ham lwong tong
polyphenol trong ché bing phuong phap UV-Vis
3.1.1. Khao sat lya chon budc song cuc dai
(A max) VL:Z do dac hiéu

Pho6 hap thu phan tir cua phuce tao boi dung
dich chuan acid gallic 50 ppm va thudc thir Folin-
Ciocalteu dugc khéo sat trong khoang budc song
tur 700 = 800 nm (Hinh 1). Tt d6, xac dinh duoc
gia tri do hfip thu cuc dai ( A max) cua acid gallic
la & budc song 737 nm. Bude soéng nay dugce su
dung cho cac nghién ctru xac dinh polyphenol
tong bang phuong phap UV-Vis.

P9 dac hiu cua viéc xac dinh polyphenol

7200 740.0
“wavelength [nm.]
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Hinh 1. Phé hdp thy ciia dung dich
chuan acidgallic 50 ppm

& budc song nay ciing dugce kiém ching v6i mau
tre’ing, mau thuc té (mau ché khd) va mau thyc
thém chuan. Két qua cho thdy mau trang hau nhu
khong cho tin hiéu & budc séng niy, mau ché kho
va mau che kho thém chuan déu cho tin hiéu véi
gia tri dat cuc dai tai 737 nm. Diéu nay cho théy
phuong phép c6 d6 dic hiéu tot.
3.1.2. Khdo st dung méi chiét, thoi gian va nhiét
do chiét

Mtrc d6 hoa tan ciia mot chat trong cac h¢

dung moi khéac nhau la khac nhau. Do d6 viéc lya
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chon h¢ dung moi nham chiét dugc tdi da chét
phan tich ra khoi nén mau 14 rat quan trong. Qua
tham khao tai liéu [6] cho thay, cac dung moi
chiét hiéu qua polyphenol tir nén mau thyc vat
gém: methanol, aceton, nudc, ethyl acetat va di-
ethyl ete. Trong nghién ctru nay, chung toi lua
chon h¢ dung mo6i methanol : nudc voi céc ti 1€
duoc khao sat 1a 60:40, 70:30, 80:20 va 100%
methanol. Két qua khao sat dugc chi ra trong
Hinh 2.

Két qua cho thiy, ham luong tong polyphenol
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Hinh 2. Két qua khao sdt ti 1é dung méi
chiét polyphenol trong mau ché

thu duoc khi chiét & ti 16 dung mdi metanol: nudc
= 70:30, 80:20 va 100% methanol khong khac
nhau nhiéu nhung cao hon khi sir dung ti 18 60:40.
bé tiét kiém dung méi, chung t6i lya chon ti 1€
dung méi chiét tdi wu methanol : nudc 1a 70:30.

Két qua khao sat cac thoi gian chiét 30, 60,
90, 150 phiit cho thay: & thoi gian chiét 30 phat
thi cho két qua ham lugng thap nhét, khi tang thoi
gian chiét 1én 60, 90 phut thi d6 thu hoi thay dbi
khong dang ké va déu cho ham lugng polyphenol
cao. Khi ting thoi gian chiét 1én 150 phut, ham
luong polyphenol bi giam di dang ké, do hiéu qua
chiét giam khi dung moi methanol bi bay hoi
nhanh ¢ nhiét 6 cao. Do do, chung t6i chon thoi
gian chiét 60 phut cho cac khao sat tiép theo.

Két qua khao sat nhiét do chiét 50°C, 60°C,
70°Cva 80°C cho thay, trong khoang tir 50°C dén
70°C hiéu qua chiét ting 1én, tuy nhién khi nhiét
do tang Ién 80°C thi ham lugng polyphenol thu
dugc giam di dang ké, co thé do qua trinh thuy
phan, phan ung oxy hoa khir hoac dung moi bi
bay hoi. Do do6, nhiét do chiét 1a 70°C dugc lya
chon nham dat duoc hiéu qua tt nhat.
3.1.3. Danh gid phwong phap UV-Vis xdc dinh
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polyphenol tong

Céc ndi dung danh gia phuong phap gom:
xdy dung duong chuan, dé chum (thong qua do
lap lai), do ding (thong qua xac dinh hiéu suat
thu hdi trén nén mau thuc), xac dinh gidi han phat
hién (LOD) va gidi han dinh lugng (LOQ).

Xay dung duong chuan: duong chuan 5
diém xac dinh polyphenol bang phuong phap
UV-Vis dugc xay dung trong khoang 10 ppm —
50 ppm. Mbi diém dugc do lap lai ba lan, 1dy gia
tri d6 hap thu quang trung binh. Két qua cho
phuong trinh dwong chuan: Y = (0,0083 =+
0,009801) + (0,01003 + 0,000297)X, v&i hé sd
tuong quan tot R>= 0,99987.

Do chum: do chum dugc danh gia trén hai
nén mau che khé va tra ti loc, mdi nén mau tién
hanh phan tich 1ap lai 6 1dn. Két qua do lap lai thu
duoc v6i hai miu déu dat gia tri d6 1éch chuan
tuong d6i (RSD) 1a 1,6%, dap tmg yéu cau ciia
Hiép hoi cac nha phan tich (AOAC).

Do ding: d6 ding duoc danh gia trén nén
mau ché kho va tra ti loc v&i ba mirc thém chuan
& cac nong d6 khac nhau (muc thap, trung binh
va muc cao), tai mdi murc nong do tién hanh phan
tich lap 3 lan dé danh gia d6 thu hoi. Két qua thu
duoc hiéu suat thu hoi dat trong khoang 97-103%,
dap tng yéu cau cia AOAC.

Xac dinh LOD, LOQ: duoc xac dinh dua
vao gia tri 36 va 10 6 tuong tng, thuc hién trén
nén mau tra ti loc ¢6 ham lugng polyphenol tong
thap. Cac thi nghiém dwoc phan tich lap lai 10
lan. Két qua thu duoc gia tri LOD 1a 0,12 mg/g
va LOQ 1a 0,40 mg/g.

3.2. Nghién ctru xac dinh ham lwgng EGCG
trong ché bang phwong phiap HPLC
3.2.1. Khdo sat cdc diéu kién phan tich toi wu

Tham khao TCVN 9745-2:2013 [3] va khao
sat so bo trén thiét bi HPLC-PDA, chiing t6i lwa
chon pha dong gom, kénh A: acetonitrile 9% +
acid acetic 2% + EDTA 20 pg/mL, kénh B: ace-
tonitrile 80% + acid acetic 2% + EDTA 20
ng/mL, toc d6 dong 1,0mL. Chuong trinh gradi-
ent: 100% pha dong kénh A trong 10 phut, sau d6
68% pha dong kénh A + 32% pha dong kénh B
trong 10 phit, cudi cung tré lai 100% pha dong
kénh A trudc khi bom mau tiép theo.

Véi cac diéu kién phén tich nay, budc song
cuc dai cua EGCG 1a 275 nm va thoi gian luu 1a
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10,5 phut. Két qua khao sat vi mau chuan, mau
ché khd va mau ché kho thém chuan déu cho cac
tin hi¢u thoi gian luu ¢ 10,5 phit véi budce song
cuc dai 275nm, cho thay phuong phéap c6 do dic
higu tét.
3.2.2. Khao st dung méi chiét, thoi gian va nhiét
do chiét

Tuong tu polyphenol, ti I¢ dung moi, nhiét
d6 va thoi gian chiét EGCG ciing dugc khao sat
nham thu duoc téi da ham luong EGCG trong
mau. Két qua khao sat cac dung mai chiét theo
cac ti Ié¢ methanol: nudc 1a 60:40, 70:30, 80:20 va
100% methanol (Hinh 3) cho thdy, khi ting ti 18
methanol thi ham lugng EGCG ciing tang. Vi ti
1€ 100% methanol cho ham lugng EGCG cao hon
dang ké so véi cac ti 1& khac. Do d6, dung moi
100% methanol dugc lya chon la dung méi chiét
EGCG trong mau che.

Két qua khao sat cac thoi gian chiét tir 20
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Hinh 3. Khao sat ti 1¢ dung moi chiét EGCG
trong mau che

Ham lwong EGCG (mg/g)

dén 80 phut va nhiét do chiét trong khoang tir
50°C dén 80°C cho két qua tdi uu ¢ thoi gian chiét
1a 30 phit va nhiét do chiét 1a 70°C.
3.2.3.Danh gia phwong phap HPLC xac dinh
EGCG

Tuong tu phuong phap UV-Vis xac dinh
polyphenol, phuong phap HPLC xéac dinh EGCG
cling dugce danh gia voi cac thong sd gom: xay
dung duong chuan, d6 chum (thong qua do lip
lai), do ding (thong qua xac dinh hi¢u suat thu
hoi trén nén mau thyc), xac dinh giéi han phat
hién (LOD) va gidi han dinh lugng (LOQ).

Pudng chudn (5 diém) x4c dinh EGCG bang
phuong phap HPLC duogc xay dung trong khoang
1,28 ppm <+ 51,2 ppm cho két qua phuong trinh
hoi qui: Y = (-4611,60 + 3616,248) + (15516,36
+ 140,1989)X, v6i hé sd twong quan tot

R?=0,99999.

Do lap lai dwoc danh gia trén nén mau che
kho, phan tich lap lai 6 1an. D¢ 1éch chuan tuong
d6i thu dugc 1a 1,2%, dap ung yéu cau cia Hiép
hoi cac nha phan tich (AOAC).

Do thu hdi duoc danh gia trén nén mau che
kho v6i ba mirc thém chuan ¢ muc thap, trung
binh va mirc cao, mdi mirc ndng do tién hanh
phan tich 1ap 3 lan. Két qua thu dugc hiéu suat
thu hoi dat trong khoang 98 +102%, dap tmg yéu
cau cia AOAC.

Trén co s& qui trinh t6i wu, LOD va LOQ
duoc xac dinh theo qui tic 3o va 10 o, thuc hién
trén nén mau ché c6 ham luong EGCG thip. Cac
thi nghi¢ém dugc phan tich lap lai 10 lan. Két qua
thu dugc gia tri LOD la 0,064 mg/g va LOQ la
0,213 mg/g.

3.3. Két qua phan tich ham lwgng EGCG va
polyphenol tong trong miu che

Cac mau ché va san pham ché duoc mua
ngau nhién trén thi truong Ha Noi. Thong tin mau
cung két qua ham luong EGCG phan tich bang
phuong phap UV-Vis va polyphenol phan tich
bang phuorng phéap HPLC dugc néu trong bang 1
va sdc d0 phén tich ham lwong EGCG trong mau
che¢ kho duogc minh hoa trén hinh 4.

Bing 1. Két qud phan tich ham Iwong

polyphenol va EGCG trong cac mau che

Két qua thu dugc cho thay, cic mau cheé

Tén min Ham lwgng EGCG (mg/g) Ham lugng tng polyphenol (mg/g)

Ch¢ kho 32,4404 183,542,9

Tra véi 17,2402 50,1:0,8

Tra ti loc 1 26,040,3 68,9+1,1

Tra tdi loc 2 16,0£0,2 35,520,6

Tra thi loc 3 15,240,2 32,8+0,5

Ché nhip khéu 1 159,5¢1,9 298,2+4,7

Ché nhip khéu 2 134,0£1,6 276,5+4,4

Ché nhap khiu 3 147,618 2824445

Ché nhip khiu 4 148,118 286,9+4,6

Ché nhip khéu 5 160,3+1,9 304,549

nhap khau va ché kho c6 ham lugng polyphenol
cao tur 183,5 + 304,5 mg/g. Trong khi do, cac
mau tra tii loc va tra voi ¢6 ham luong polyphe-
nol th'Qip hon, chi tir 32,8 =+ 68,9 mg/g, ¢ thé do
cac loai tra nay trai qua nhiéu cong doan xur 1y,
ché bién nén ham luong polyphenol bi mét, giam
di. Tuy nhién, cic mau ché kho va tra tai loc nay
déu dat yéu cau chat luong so voi TCVN (voi
mau ché kho ham luong polyphenol > 11% khéi
lugng ché, véi mau tra tai loc ham luong
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Hinh 4. Scic d6 phan tich EGCG
trong mau ché kho

polyphenol > 2% khéi luong che) [1].

Két qua ham lugng EGCG trong cac mau
ché ciing rat khac nhau, dao dong trong khoang
15,2 =+ 160,3 mg/g. Ham luong EGCG trong mau
ché kho nhap khau (134,0 +160,3 mg/g) cao hon
nhiéu so voi trong ché kho, tra v6i va tra tai loc
(15,2 + 32,4 mg/g), trong d6 che kho c6 ham
luong EGCG cao hon so véi tra ti lgc.

Ciing tir cac két qua nay cho thdy c6 mdi
twong quan gitra ham luong EGCG va ham lugng
polyphenol téng khi ham lugng polyphenol téng
cao thi ham lugng EGCG ciing cao. Do d6, ¢6 thé
ding cac chi tiéu nay dé danh gia chét luong cheé.
Tuy nhién, can c¢6 thém nhiéu nghién ciru hon nita
dé dua ra duoc két luan chinh xéac hon.

4. KET LUAN

Phuong phap UV-Vis va HPLC da duoc
nghién ctru ép dung nham xac dinh ham lugng
polyphenol tong va EGCG tuong ung trong cac
mau che va san pham tir ché. Ket qua phan tich
mot s6 mau ché cho thiy c6 mbi lién hé nhat
dinh gitta ham luong polyphenol tong va
EGCG, tir d6 c¢6 thé dé xuat sir dung cac chi tiéu
nay dé danh gia chit luong che. Ciing tir két qua
nghién ctru cho thiy, phwong phap UV-Vis phu
hop dé xac dinh tong ham lugng polyphenol va
phuong phap HPLC phu hop dé xac dinh ham
lugng EGCG va c6 thé mo rong ra d6i vai cac
chat riéng biét trong cac hop chat polyphenol.
Nghién ctru thuc hién véi hi vong dong gop mot
phan nho bé vao viée phat trién quy trinh phén
tich ham lugng polyphenol, tir d6 giup kiém
soat chat lugng cac san pham che (tra) trén thi
truong, bao vé quyen loi nguoi tiéu dung.
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Summary

DETERMINATION OF POLYPHENOL AND
EGCG IN TEA AND TEA PRODUCTS BY UV-VIS
AND HPLC METHODS
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Anh Huong™

! Faulty of Chemistry, VNU university of Science, Vietnam
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Tea and tea products have been known and used for long
and became a tradional culture in many countries in the
world, including Vietnam. The quality of tea depends on the
concentrations of typical active substances such as polyphe-
nol groups and their active substances (EGCG, ECG, cate-
chin,...). Therefore, study of analytical methods to determine
these active substances is necessary to evaluate the quality
of tea and tea products. In this study, UV-Vis method was se-
lected to determine total polyphenol and HPLC method was
selected to determine the main active ingredient of polyphenol
group EGCG. The limit of detections are 0.12 mg/g and 0.064
mg/g for total polyphenol and EGCG, respectively. These
methods were applied to determine the concentrations of total
phenol and EGCG in 10 samples of tea and tea products. Re-
sults show that the concentrations of total phenol and EGCG
vary significantly among samples, but there is a certain rela-
tionship between the concentration of total phenol and EGCG
in each sample.
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