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Mol 89 # k8 b, 4R 27 HPTLC—4% % 2 47 7 ik HPTLC-3% % B 7 i e Ml 89 2 S 1R 5 51 % 6.8,5 malkg, 34 T A
2 F A ECGCG, B A 7 i B 474 /£ 200~1 200 ng/3E 5 7% A8 B M X HEAR £ & H48 £ R K, 3948 0.999 A b, A7 ik
8 = R 3 % R B K HPTLC—A% & 47 7 sk Ml 2 3 AP AR & An A7 @I % 2 #1 48 102.4%~110.8%,102.3%~118.8%,100.3%
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SR A0 LR T, I A A ARDY . Suzuki I SY
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WS PUTE PO BE AR TE I, XL TE S EGCG
B TR # ) 28k . Al-Basher Z5'98F 58 £ 00 ,EGCG
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PEbT A0S BT S R

BT, T 25007 F0E 250t 4100t
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FERTRAF I, B LD HPTLC A&, 45
B PG I X S e 5 SR A T A A BT I O
R SRIM  7 AE SE R T A OB %
FE A ) B B 5 L FH M 25 1 [ 8 il B
FHBLXT HPTLC 3 25 Bl A B A i, 2 e
ik THABZ WM LR, X — 20 7 AU
oM SR T OO A A, i HLAE A
BT R P i AE B0 0 B B R
] g2

ASCLL HPTLC R 43 B R F- 5, 28 FeCly i
PLATT A= Sk 5% R 2 G B AT A I B £ A B
St B i L HPTLC R4 B - i —
AR & MR 7 v, e Ah PRI 55 1 Ak 3
4 Tmage] X J2 WA 5 19 T R 1 45 B 0040 4
i T — AR AL A TR AR R
WOt AS T3, -4 P RR 7 i b AT 6 b LR ERAE
PR S HEAT SRR R E RN A3 85 i G %% B sl 4
FR G0 Image] HEAT VA7 5 430 BT, R F B A 9L
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1 MBERZE
1.1 #ME5iF

ARROBHFE 5L, TC B RO B TH . EGCG (4 B
98.0% ), B T Al oK L A7 N B H
i FE | = SRR (B B4l ) | Sigma 28 A 5 T
JE i ,G60 F254 e, mEZE 0.2 mm,
FAE 10 emx 20 em, 2 [E Merck 23 7 .

1.2 U5 E&

ChromaSpray [ 55 FEA ; 2 835 21 A 3l 45
FEAL 2 0 4 | 3h B IFHY 2 @R B
HZ R R, F L CAMAG 2 7 ;ProVidoc
System-DD70 2 A% 45, % Biostep 2 ;
HF K (MBL04E #1), #i-+ Mettler—Toledo 2
Al
1.3 RKEH*

1.3.1  FRifE R ST AE WS & EGCG FrifEl
W KE B FRI 10.0 mg CKE B 2 0.1 mg)EGCG Fr
i T 10 mL BN A 2 F RV R T 5% 8 2 10
mlL B R, R A 220 RS 155
1 mg/mL. EGCG Friflfiti 8 W, 75 4 CUKAE rh I il ik

AR, A FH B Lo 461 8% 28 T 0 A8 85, A 3000
14,

FeCl fiT AR . MERAFRIN 5 g Jo/K = S bk
FRUE S, A 100 mL JG/K 8 IR A ¥R 4 C
UKAE TR G IR
1.3.2 PR FIAREE B3 AR ASRORE 10 mL TE 0
B, ik 0.45 wm 7K RS 15 IR SR, BT
VW T B T HPTLC SR sl HOC T 4 Cok
PR H .

1.3.3  mERCHRTVE I A R,
IT AT B AT AL P B 10 em x 20 em A9 AR
BT ADC-2 #2354 A g U o 10 mL
0% G P I DAASCRS 3 00 A b i AR TR L, DA
HAE R i Sh A IEAT R IF 0k, e T 25 e A T o
Ja W e JE A TLC Indss T 78 120 C4&4F T+
20 min, FE 2 =R G, A% /A7 T % 3
e,

1.3.4 HPTLC (A3 B H R 0.5 MPa AN
# A&, H ChromaSpray 1 S AEAOE 8 ST 10
em % 20 em FOTEE M b, SEES B SRR 45017
K 6 mm, 2547 B B HER 10 mm, P B A7 b 25
mm, 2547 [ 3 a8 HARERAE fF 1~25 wL 7R
HEV R 10 WL B S, LA 100 nl/s 38 B2 A1 0.2
WL FHE AR R e A L s i A R BRORE I, T
i R BEREE 2K T2 08 3 Ik, RUFEZS S
R G4 A S RIFAURTF, JRIFATH EET
WA P8 20 I 10 mL AR S Sh AR, BT S
Bl AR R R (12.5/7.5/2.2 K TR ) |, i°F
5 min, FATRIFIEE 80 mm, BIF MG RS
BB 45, Z J5 5 e T 58 M RE AR B T 60 C
TLC s IL EFE50 T4 5 min, DR K EBRE
Rt LA AL, XSRS T E SRR
KHEE,

1.3.5 FeCly 28 0 2 W Je i 45 iR 58 il
3% 43 2 1) Rk IS HRGE 3 B SR 5 R B IR A FeCly
iR D, B8 3 mm/s, R 3s, RIE,
W6 BEAT FeCly A7 A5 W00 ok IS AR 1 T8 2 6 1% Jn 4
i 150 CCIM#R 4 rk I Al A €0 7 S I B
BB, B ERE EOS 700D AHALH K
18R GG AR IS R AR AT LS E S, LS
BOBE A - DGR ERE SO, A shx R FALIE
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13.6 PO BEAMER SN IE M TLC  EGCG #r#fEE K 24 HPTLC 43 B, JH FeCly 3235
Scanner 3 W Z @G HIACIT R E R R,  FeCl, A0 M TRIGEZEMR L, &4 EGCC KX
R 2 50, WA S, ST RS AT SR K 620 B (TAD Ta 5 UTE B9 A8 £ IX 8 ) R B R 68 R SR
nm, Y& 4.00 mm x 0.30 mm (Micro) , 7l 3 & 20 [LIT10 S A 80 R s 2 07 N AR U ) £ 7 N i e s £
mm/s, 73 HEH 100 wm/step, (%% & BPEREM 17 HPTLC 708 & Ak, 45 R £ W . i sh Mo &
A PR WinCATS 844 (1.4.4 BR) . 1573 /R BR 5 EGCG Y L B {E (Rf) K7 0.21, [F]
1.3.7  BGECFA A B oy Hrodrsh wa —B0E L HARY TS T 2% AR % 5L I R A1
T B A5 R S BT ] Tmage] FMF (1.52a ML) 0 ES . W ESEBTTERG ( 45 R IE T Z (%
R R K ATy DI RE X B A R HEAT A S 8 Al , 45 R WL 1b, Kk IR 5 i R
WA, BARBER el AR X (Hoh 2 S HUE S BB, DRl o o 2 0 A
B RAEA PC M AME N (af SCPF), SRIGRH 77 1 SHUIE S B BN, bRl il £ 0L & 2 iR, e
Image] F /4 H1#) “Image—Color—Split Channels” I 2~8 SHUAM 7 A A5 BB ME ML y=3.1762x-
A8 K AR R P 2 3 AN B TE G (L0608 178.26 ,R*=0.9974 , ¥ 2~6 S 1 5 4~ i 15 F]
SR, v B OGEE S KW A FREIZR R y=3.5009x-358.67 ,R*=0.9997 , fix £ ik
() B AR X, ] “ Analyze—Gels " DI REE L — A $8 2~6 SHE 5 A s dIEM bR g, HL X
T HbRFAN RIS /LAY, SRIFHRBGX RIAF, RIS e 2R

YOS Y AR 3 B 7 A AR E K EAE, FFH “Plot VEHALAR T BT s AR AT (3 o B, 5304
Lanes” DI AT 40 BE 0T, SR 5 B BRUR 25 R A4 B2 R LIl 3a, H4FE S AR 4 B 245 AR OB
oyl B 6 3% P 5 55 8 0 “Straight option” $EI N L O T S SRR N B K, S b
2 LR A T H “Wand tool "2 X i Kl HPTLC #t L EGCG Ay 4 i K H Ak, W 3b
R TR, ORI BE W m AT HEE TE R, B4R EGCG bR S TE 620 nm AbAg f KO

=T, W, TR SRR i B0 P ) EGCG 25T s AR ] 1) )l
2 #REITR TERR R, R TE LR T EGCG WG G Y 52 1
21 HPTLC-3tZ N EmE T A IS PG TR DR PEBE , AL T |

7E HPTLC 43 85 oh X RERE A4 B ROR A 1 B9AT iU RS T BORAT o alad FUR, e AT Al
J7 MR R . 1 0.1 mg/mL EGCG BT, P B A AR At iR ey Ay e B2, i B AT B T
B U VA MR SRE 1.5,2,3,5,8,12,17,25 uL,  @IEEREE WK 3c B, HIE, 8 620 nm Ot (O

fw

TR
Signal intensity/AU

(a)
1. 1~8. EGCG # HAMKIK 150,200,300,500,800, 1200, 1 700,2 500 ng/HE 14,
B1 (a)#ERESBITE(b)AEEARERE
Fig.1  (a)Thin layer chromatography separation derivation (b)optical density scan result graph
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8000 - y=3.1762x - 178.26
R*=0.9974 .
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4000 |- ¥=3.5009% - 358,67 "
R=09997

:'..'.‘

WA T AR

Peak area/AU

0 500 1000 1500 2000 2500 3000
EGCG & &
EGCG content/ng - 5 55!

T AR 7 A I A 4-1 1 2~8 LI
2 RBEHBEAWHE EGCG trH
Fig.2 EGCG reticlegation obtained by optical density

scanning analysis
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2.2 HPTLC-:ZE A XWiE

2.2.1 HPTLC-OGHE I bR ik —
APA LA O B 2 R RE, TEARHERT LY
FEml b 7 vk B9k DU BR (LOD) Mg i R
(LOQ). EGCG 7E 200~1 200 ng/BE 11 7 Fl B K
R R (R?=0.9997), HHETEE DIN32645
TR DL b 959 1) B AR X [H] 8 2 J5 ¥ 1) LOD
M LOQ, #id it HE A EGCG /Y LOD 1 LOQ 4>
A 25 ng/BE S AT 50 ng/BE A, KRR b R ECY 9 L
R [E 7R 10 mL, XA S T2 0OBHE i b EGCG
) LOD A1 LOQ 43 %14 2.5 mg/kg 1 5 mg/kg, Q5
- CIE RN I N UM = = 2 ) 1 a4
I ARATESS  BMEAERAR KT T %A D e
N PUE BRI EGCG, R A5 ROk 25 2 8 (L
WERRN N 20%) 19 7 2 — M 50~80 mg/kg™, [F]
207 2 A RS R 5 4 %5 B (RSD<8.2%) ,
I 7 1) HPTLC -G %5 B 77 i T Tl 2 EGCG &%
I ELA AR A S

222 HPTLC-OGHE E Ik mdEwtE k2
WAL AL 5 HPTLC—'% %5 8 05 v I B 14, 6 L 3
PR YORNHEA T IR [ 38300, 78 358 BRIk}
L ASUORE 2 800k 3 FE & v 43 50 i 20,40, 80
mg/kg B EGCG MIARMER W, 45 R W3k 2, WA
] Ve B2 1) EGCG MIARE WIS, 28 UORE 1 2 TR0k}
2 ZRUKRE 3 Y IR A AR 103.5%~110.8%
95.3%~111.2%,99.3%~111.2%2 ], FHHPTLC-

(a)4r B J5 HPTLC M1 1%

. . 100

5 T =
= y 620 nm e
w2 V 70
=N V4 &
o E o
e / “’
el / b
EQ 20

un .‘4 10

’ 500 ' 600 O mp 500 °

EEE[RIZS

Scan wavelength/nm

(D) 23 Wy e A TR 260 T B9 56RO %

Signal intensity/AU

()3 a2 8 00 kA5 79 AH 7 €335 1]
ORATFES LT 620 nm R P )
Vi PP L1 200 ng EGCG;2. 400 ng EGCG;3. 800
ng EGCG. 4. FKEH 1;5~7. FUCE 14400 ng EGCG;8. 21K
B 2;9~11. ZE1CEE 34800 ng EGCG;12. Z8HCk 1513~15. %
OB 34200 ng EGCG,

3 BREFIFZRETHRERER
(200,400 #1 800 ng/BE = )
MPFRBHERBRIYH HPTLC S BFZEENE
Fig.3 HPTLC separation and density determination of
gallocatechin gallate standards (200, 400 and 800 ng/zone)

and rice flour sample extracts

DG BE 7 1 DN RE R i P B EGCG BAT 852 v 1 1A
P PRI, PA_E 8 SR B T 57 9 07 3 nT L T 0
AR OB EGCG Y&, 20— R UORH
A PEA R 2 B A
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Table 1

Accuracy and precision evaluation of HPTLC-densitometometric analysis

# 5 7 F/mg- kg™ #m F/mg-kg! AR £/mg- kg A e R % RSD/%(n=3)
A 20 22.1 0.4 110.8 1.6
40 41.4 2.2 103.5 5.2
80 83.3 6.8 104.2 8.2
RARA 2 20 222 0.5 111.2 2.3
40 423 1.4 105.8 35
80 76.3 1.2 95.3 1.6
A 3 20 22.2 0.5 111.2 2.2
40 42.6 1.5 106.6 3.5
80 79.4 0.7 99.3 0.9

2.3 HPTLC-lmageJ EEF &M ET

2t Image] XA F HPTLC 43 45 R K P70 0
“HE LD B3 A EUEEE K 4 TR, (a) “
M T AR AN BB, T PR ear a7
P e € 3 3V b o 2 TR 5 R B 2~6
BUBEM 5 A A HER 2 AEC LA iE T
200~1 200 ng/HE 578 Fl AR 1k 1 28y y=11.87x—
1 961.2,R?=0.9983; 7£ “ 4 {4, " i i T ,200~1 200
ng/BE 70 LN A5 HE #H 6 y=14.535x-1 619.9,
R?=0.9995 , PR 1 36 % AH DG M T 8 1% ¢ €3 1 T 15
B bR th 28U 2293 Hr

y=12.251x-324.32

30000 R*=0.9899 o

y=14.535x - 1619.9

15000 R*=0.9995

IETTPA
Peak area/AU

0 L L L L . )
0 500 1000 1500 2000 2500 3000

EGCG & &
EGCG Content/ng - ZE 1!
(a)

T s o

W B ,b. 2048 c. 426 ;1~8.EGCG % ®= KK 150,200,
300,500,800, 1200, 1 700,2 500 ng/HE & .
4 % Imaged If5 R 31 EIBIEE
Fig.4 Split into three color layers by Imagel

30000
555 | ¥ =9.8868x - 851.47
- R=0983 4
S
sl
o
'Y
g S 15000 |y =1187x- 1962 )
’é RP=09983 o
& 10000 |
5000
i : . . . .
0 500 1000 1500 2000 2500 3000
EGCG & #
EGCG Content/ng- B £
(b)

5 (a)d&f(b)EEEETH EGCG KR i & &
Fig.5 Standard curves of EGCG under the red layer (a) and the green layer (b)

2.4 HPTLC-Imaged 73 1E

24.1 HPTLC-Image] & &t /7 ¥ 50k £ 200~
1 200 ng/BE sSVLH, sREZHMAEE T, EGCC BAT
RGO 2P 56 2 (R?=0.9995 ) , AR 5 7[5 DIN32645

TivER, L2 D 95% 1Y A7 DX 18] B & J7 2 /9 LOD
A LOQ, it 5E A H EGCG 1 LOD #l LOQ 4
A 34 ng/BE S 68 ng/BE A, KA b BB
FE [ 2 7 10 mL, 3XAH Y F AR i i EGCG
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B9 LOD 1 LOQ 43514 3.4 mg/kg F1 6.8 mg/kg, 4
ST EL AT Y bR e Tk M g

242 HPTLC-Image] J7 ik RUMERGPE 78 LAY
FUORE T, FUORE 2, A UORE 3 RS A S i
20,40 mg/kg 1 80 mg/kg B EGCG HIbRMER T, 45
R 2, WIS [RIVR BE 1) EGCG bR s |, 4%

POBE 1. AR 20 ZRURORE 31 TRT R 43 ) 7E
102.4% ~110.8% ,102.3% ~118.8% ,100.3% ~
113.5%2 18], U0 HPTLC—6 % & £ 4 X RE 5 op
EGCG W& A7 e m e i M o 3 WOFAT 0 B BT
1% RSD<6.7% , UE B BT & 77 v HoAT R AP RORS 2% 1

%*& 2 HPTLC-Imaged Wy # 5 N5 %= T4
Table 2 Accuracy and precision evaluation of HPTLC—Image]

# b # 7 F/mg-kg™ e F/mg-kg! AR £/ mg-kg! e EDIK 3% RSD/% (n=3)
A1 20 22.2 0.6 110.8 2.6
40 41.0 1.3 102.4 3.1
80 84.5 2.5 105.6 3.0
FAkH 2 20 23.8 1.6 118.8 6.7
40 40.9 1.3 102.3 32
80 90.3 22 112.8 2.4
FAoH 3 20 22.2 1.0 111.2 4.4
40 40.1 1.1 100.3 2.6
80 90.8 4.0 113.5 4.5

25 WAEI
HPTLC-Image] fil HPTLC -t %% Ji 4 £k 1k 4

KRB 2R K HTE 0.999 DL L, W Ry ik

[ WAg 3R 1ol L R HL AR R A A MR P L P

1) A % B A 22 A K HPTLC —Image] B L T
HPTLC-OG% & 94 . £ |, HPTLC—-Image] 7] LAY,
B HPTLC-G % FE 44, LR (2 0% =2,

®3 FHEILE
Table 3 Method comparison

X HPTLC-Tmage] HPTLC- % % &

=7 )2 7 A2 y=14.535x-1 619.9 y=3.5009x-358.67
FI % FH(R?) 0.9995 0.9997
LOD/mg-kg™ 2.5
LOQ/mg-kg™ 5

B H /% 100.3~118.8 95.3~111.2

B % <6.7 <8.2

3 it 5 £ X W

A2 H# ST T HPTLC-Image] Fl HPTLC -6 %
JEE T A PR ARG T 2% ORISR BT EGCG & i i
J7 % . HPTLC—Image] J7 W 878 TR R 7
BT A5 2 1 b v 10 26 AH G M R8s T @il
PIE , AR50 4 W 7E “ e 6 7l 38 T UEAT , X EL
Tik AT O RO % R R R B il
F Tmage] IR E0F Ak b PR 40R AR 85 O % B 4%
AT A, BAT LR R
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HPTLC Combines Pixel and Optical Density Method to Fast Quantitative EGCG in Tea Drinks
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Abstract This study by HPTLC analysis platform, use the pixels in a parallel analysis and optical density method, set

up and compared two kinds of rapid detection of EGCG in tea drinks. With three kinds of tea drinks sold as representa-

tive samples, compare two methods of application performance, evaluate alternative instrument depend on the optical den-

sity of pixel analysis testing as tea drink. The results showed that the detection limits of HPTLC—pixel analysis method

and HPTLC-optical density method were 6.8 mg/kg and 5 mg/kg, respectively, which were sufficient to quantify EGCG in
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tea beverages; Two methods of target in 200-1200 ng/band concentration within the scope of the linear correlation coeffi-
cient were small and reached more than 0.999. The recoveries of the two methods meet the requirements, the spiked re-
coveries of the three samples determinedby the HPTLC-pixel analytical method ranged from 102.4% to 110.8%, 102.3%
to 118.8% and 100.3% to 113.5%, the spiked recoveries of the three samples determinedby the HPTLC-optical density
method ranged from 103.5% to 110.8%, 95.3% to 111.2%, and 99.3% to 111.2%, respectively. Indicating that the two
methods have good accuracy. The precision of the two methods is also similar, HPTLC —pixel analytical method
RSD<6.7%, HPTLC-optical density method RSD<3.2%. In conclusion, in HPTLC detection technology, simple and easy—
to—use pixel analysis can better replace expensive instrumented densitometric scanning, improving the cost—effectiveness
and practicability of the method.

Keywords HPTLC; pixel analysis; optical density detection; tea beverage



