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Development and optimization of a high-performance liquid chromatography method for the
determination of theaflavin purity
TIAN Hongyun, LYU Dengyi, LIU Yi, WU Yujian, WANG Aizhu, HU Mingyan, WANG Jun, HU Mei
(Shandong Institute of Food and Drug Control, Shandong Research Center of Engineering and Technology
for Quality Control of Food for Special Medical Purposes, Key Laboratory of Supervising Technology for
Meat and Meat Products for State Market Regulation,Industrial Technology Foundation Public Service

Platform, Shandong Ji’nan 250101, China)

Abstract: Objectives A high-performance liquid chromatography method was developed to determine the purity of
theaflavins, a food additive. Methods The samples were dissolved in ethanol-water (2: 8, V/V) solution and separated by Cq
reversed-phase chromatography with acetonitrile and 0. 1% phosphoric acid as mobile phase. The flow rate was 1 mL/min and the
column temperature was 35 °C, the detection was performed at 278 nm using a UV detector. Results  The linear relationship of
theaflavins was good in the range of 20-500 wg/ml., and the correlation coefficient »>0. 99, the limit of detection of the four
components of tea polyphenols was 0.2 pg/mL, and the limit of quantification was 0. 5 pwg/mL. The recovery rate of the samples
was 97.9%-101. 3%, and the relative standard deviation was 0. 3%-1. 6%. Conclusion The method has high precision, good

stability, simple operation, and can meet the requirements for the purity determination of food additive theaflavin.
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7% ¥ 2 (Theaflavin, TF) J& 45 i v 2 By 25 ) i 28
ARG AT — KB KRR P TR
AL G W TN AR B R -3, 3 - BB T IR R A8 B
F3-REFMRM AE R EFRER .
TSR 2% B R A O B S AR n] AR I 0l e
dity 20 PR T AR P O e R TR A
P B S IR A A, 2016 4R 5 E K AR AR A E

5 H 87 : 2024-08-06

T 51 25 A O T R TR T A5 T N m R0k v
A (2016 455 8 5 ) )AL o G O £ b U 5 B
Fh, 2020 4F 37 300 %E b S0 AR T (R dh 22 4 1 X A
e AR A A R R).

LRI, 5 T 12 il 35 0 590 2% 20 28 4l 5 1) I 7 9
I B 53 56 06 BEVE , AH 5 7€ SCHR ¥ 2 28 5 Joi
RERXRTRMOWE, TEAALBILOE R

ESUWE-ERIERFREEZRLARZLERKRESFEDTE (spaq-2020-030); LR E T H KR ESE SR G #H A (2022298)
EHERN:w3E * EZAIENF AAITEARRE4LHEN  E-mail:isdsythy@126.com
BREEE:PHE * ARAR ARAIT@ALRL4LHEN  E-mailisdzjyhm@163.com



B AR IR 2 B AR AR TN 5 R S R AR —— Tk s 4

—241—

W AOLEE AR G S BRI IE S
TR SCHR 7 VR AR B A0 BRIBUB ke 5 S AR A Kk (4G
KNG WL ZEERB . WA, T RERE T 2R
FACA Y A TR J5 I8 BB Xk g o g AN [ A0 A 0
FFAE— 58 22 5011 0 AR SCER B VR ) 28 3 R 4l
JRE I E A7 B [ B, XA iy A B I 2% A R T vk
AR AT O SE, S T VRO 3 ik AT 4
E R T5 1% o R URI% T i RAGUE = ER PRy, )
6 FEL S ) 2 A 3R O o A S ) K

IR

1.1 ¥k
111 FEAUL SR

o 28R AR 3 A TE AT 5% ARG I A (TR At 2
AL R E) IR (iR -4E A 2 5 1) VR Sh oy
S (H AL, HA)

A H R bR RL R 3-IE TR (TF-3-G)
PR S B R -3 - IR R (TF-3'-G) AR e i (2%

WO -3, 3 - B B BE (TEDG) A5 #E & (21 B >
98% YR MY, i), ToK L lECE 251k 245, -
) R (E bR, Bilg) 4 e 2 —
By 2542350, B0 ) (L-BOOR i R (43 A 4k, [ 24
2R, B ), O (el B FE ) 2R
SO DEIE (23, 1) e R UEBE (s, B ) |
TR G M oL G L B AR (2245, 1)
1.2 ik
1.2.1 FEShaTAL

AR BUAFE 0.1 g, B T 100 mL 45 (8 25 &)
O CBE-K(2:8,V/ V)W R G B 2 B2 &
0. 45 wm R PUFR M U8R 8 AR A R P A H
1.2.2 B

L-PU IR I BR ¥ W (10 mg/mL) : FREX 1. 00 g 1Y L-
PRI R T 100 mL #6075 5, F A i 7K i
FHRA . 4N OTR M (10 mg/mL) : FREL
1.00 g & B VU 2,18 — 8, A% 5K % 2 100 mL
. RERW MBI 50 mL £ kU2
PR 4N .50 mL FUIR I PR S WA 175 mL L &
1 000 mL A5 8 25 i, FHOK AR BT IR 5 . Wh R %
(0. 1%) : B UL 1 mL W51 2 be bt , H I8 K B
% 1000 mLo bR EA# £ %W (2. 0 mg/mL) : 53 51
BFREUSS 35 &K (TF-3-G \TF-3'G 25 8 £ -3, 3" - X &
T IRHBE A 20. 0 mg, /35 & T 10 mL B =P,
A GE B WA R OT R A B E RS . IRE
i E R B AW W 40 0 B8 B 4 b o i A TR T
10 mL 25 0, FHAS 8 VS W8 25 28 20 38 TG Wk
3518 20,50, 100,200,300.,400,500 wg/mL iR

B bR e TARV
1.2.3 fX#e 50

@8R . C A 754 (150 mmx4. 6 mm, 3. 5 um,
TR A T\ ot B 0 Ak ) UM BB AR S 3 . Al Bl
AH A A0 N6 L B AH by Wl TR T R, o J32 8 i A DL
1o Wk 1 mL/min; B 35 C; AL E 10 pL;
P 278 nm.,

R G BIAREL R AR Y

Table 1  Mobile phase gradient elution procedure

I ] /min /% BRI/ %
0.0 17.5 82.5
0.5 17.5 82.5
15.0 25.0 75.0
24.0 25.0 75.0
24.5 50.0 50.0
29.5 50.0 50.0
30.0 17.5 82.5
35.0 17.5 82.5
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Liquid chromatogram obtained by different extraction with ethanol water
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Table 2 Results of membrane treatment with different materials (pug/mL)
o o TF TF-3-G TF-3'-G TFDG
e i M PATL FAT2 VATL FAE2 PARL . PAR2 FATL PAi2
1 A Je J.(0.22 pm) 0 0 0 0 0 0 0 0
2 A Je J6(0.45 wm) 0 0 0 0 0 0 0 0
3 B Je 16(0.22 wm) 15.7 21.4 115 18.6 10.3 17.2 6.01 11.7
4 B Je J6(0.45 wm) 26.3 25.9 22.1 22.4 19.6 22.1 13.8 19.4
5 A FEEI(0.22 pm) 49.5 49.1 50.2 49.5 49.6 49.8 41.3 36.4
6 A REED(0.45 pm) 50.3 50.1 50.6 50.3 50.5 50.1 47.9 46.1
7 B RELTYEER(0.22 pm) 49.8 49.5 49.5 50.2 50.3 49.5 50.2 50.6
8 B RALTHEZ (0.45 pm) 49.2 48.6 50.4 50.1 49.2 49.3 49.8 50.4
9 C R 25 (0.22 pm) 49.2 49.7 49.6 50.1 50.2 49.7 50.1 50.3
10 C R VUF L5 (0.45um) 493 49.9 49.8 50.3 49.9 50.0 50.2 50.0
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Table 3 Linear range, detection limit, quantitative limit of theaflavins
i 4 VS / (hg/mL) )77 72 HWRFRBR Kz i1 BR /(wg/mL) AR/ (ng/mL)
TF 20~500 Y=0.176 7X-0.049 8 0.999 0.2 0.5
TF-3-G 20~500 Y=0.186 7X-0.044 0 0.999 0.2 0.5
TF-3'-G 20~500 Y=0.198 2X-0.011 7 0.999 0.2 0.5
TFDG 20~500 Y=0.201 0X-0.070 6 0.999 0.2 0.5
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Figure 2 Chromatogram of theaflavin standard solution (20 pg/mL)
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Figure 3 Spectral diagram of the mixed standard solution of
theaflavins
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Table 4 Results of recovery

IR K 0.1%(n=6)

JAR A 1% (n=6) SR A 5% (n=6)

ikalid B#4 R TR/ (pg/mL) /% RSD SR ERCE /% RSD F /% RSD
TF 4.69 98.7 1.1 99.4 0.9 99.2 0.5

| TF-3-G 6.76 101.3 0.8 99.1 1.1 99.6 0.9
TF-3'-G 4.22 98.9 1.4 101.2 0.7 100.3 0.5

TFDG 9.83 97.9 1.4 100.1 0.7 100.2 0.6

TF 4.52 98.5 0.9 99.5 0.8 100.5 0.4

5 TF-3-G 9.71 99.6 0.7 99.6 0.5 99.4 0.4
TF-3'-G 241 98.9 1.2 100.5 0.7 100.2 0.3

TFDG 11.2 99.3 1.6 98.8 1.0 99.5 0.5

TF 5.29 100.8 1.2 99.4 1.0 100.2 0.6

3 TF-3-G 7.16 100.2 1.1 100.3 0.7 100.6 0.4
TF-3'-G 491 98.3 1.5 100.1 0.8 100.5 0.7

TFDG 11.0 99.4 0.9 101.1 0.5 99.7 0.5
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Table 5 Results of purity determination of samples from

different enterprises/( g/mL)

TF-3-G TF-3'-G TFDG — FK#E
g 9 9 =S

k1 4.69 6.76 422 9.83 25.50
Ak 2 4.52 9.71 2.41 11.20 27.84
3 5.29 7.16 4.91 10.99 28.35
1l 4 4.01 6.46 3.86 9.04 23.37
5 4.21 8.28 2.06 9.83 24.37
5 F Al B IS 0 5R) A% HE R 2l e 25 2R o A AE

23.37%~28.35% Z [ .

2% Uk
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