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Abstract . Theaflavins have garnered significant attention in medicine and functional foods due to their physiological
activities. In this study, the enzymatic synthesis process of theaflavins was optimized, and the theaflavin product
was purified using macroporous resin. Optimal enzymatic synthesis conditions, determined through single—factor
experiments and response surface methodology, were as following: reacting 50 mL of tea soup with 40 mL of enzyme
solution, at 29 ‘C for 26 min. Under the above conditions, the theaflavin yield reached (173.63 +1.69) pug/mL, with
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a catechin conversion rate of 92.18% and a synthesis rate of 14.02%, corresponding to 15.6 mg per gram of green tea

powder. The purity of crude theaflavin powder was 30.23% £ 2.09%. For purification, XAD—16N resin was used with

a sample loading flow rate of 5 mL/min and a concentration of 5 mg/mL. Desorption was achieved with a gradient of
3 bed volumes (BV) of water, followed by 6 BV of 30% ethanol and 6 BV of 60% ethanol. After purification, the

theaflavin purity increased by 2.92 times. This research provides technical support for the enzymatic synthesis and

resin—based purification of theaflavins.

Keywords: theaflavins; enzymatic synthesis; macroporous resin; purification

Z5 3 & (theaflavins, TFs) 2 —ZE HF K
Py B A% D S5 Z B R AW SR, Hoar
T HFILE R (epicatechin, EC), EiEE 1L
75 & (epigallocatechin, ECG), & & T L
% (epicatechin—3—gallate, EGC) £ & & T
L EEE THREE (epigallocatechin—3—gallate,
EGCG) &% M FALBE /T3 10 E AL 4 R Y. &
B M, AERLLAFETN Ry, TFs ZE 25
) B N 0.3% ~ 1.5% (Wiw), HHIBER
TV ) 28 PhAs B | AE AR (k, Hd A i 1
PR B R EESEP TR AY), K

Theaflavin 1

HO Ty
0 OH

OH

OH

Theaflavin-3’-gallate

2 1 (theaflavin 1, TF), Zx®WZE -3— % B 7R
fig (theaflavin—3—gallate, TF3G), Z5# % —3° —
B TIREE (theaflavin—3  —gallate, TF3’ G) £l
R -3, 3 WKE TR (theaflavin—3,
3’ —gallate, TFDG), HAL#&5HIE 1 s P,
IR, AT ERIERAMR, KAV
P25 A E SR S RE B W oA RN &,
RERAEA MR, wmyiat. i, Bt
W, iR, PUREE. PO, PrAEes
AAEABUR G B AR,

OH

OH

Theaflavin-3,3’-gallate

E1 FERNLFENE

Figure 1 Chemical structure of theaflavins
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Table 1 Factors and levels of response surface design
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Figure 3 Effect of enzyme amount on theaflavins and catechins content in the synthesis solution :
(A) theaflavins; (B) catechins
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Figure 4 Effect of reaction temperature on theaflavins and catechins content in the synthesis solution:
(A) theaflavins; (B) catechins
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Figure 5 Effect of reaction time on theaflavins and catechins content in the synthesis solution: (A) theaflavins;
(B) catechins
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#* 3 MmRIE Box—Behnken SLITiE iR 4R
Table 3 Response surface Box—Behnken experimental

design and results

PS5 il /mL o ISTE] /min R /C O AEERUKE /(ug/mL)

1 30 10 30 80.40
2 50 10 30 95.23
3 30 30 30 131.03
4 50 30 30 137.92
5 30 20 25 128.99
6 50 20 25 153.15
7 30 20 35 120.88
8 50 20 35 116.38
9 40 10 25 92.52
10 40 30 25 150.51
11 40 10 35 84.24
12 40 30 35 136.48
13 40 20 30 143.74
14 40 20 30 140.97
15 40 20 30 146.13
16 40 20 30 151.08
17 40 20 30 148.15

T4 BEEFTERBER

Table 4 Model variance analysis results

FEFRIE CPHM AHME By O FE PHE BENE
BSELE 9521.67 9 1057.96 46.03 <0.0001
A—JEEE 21408 1 214.08 931  0.0185 *

B—if[a]  5178.61 1 5178.61 22533 <0.0001 o
C—iRfE  564.14 1 564.14 2455  0.0016 *
AB 15.80 1 15.80 0.6874 0.4344
AC 205.39 1 205.39  8.94 0.0202
BC 8.25 1 825  0.3589 0.5680
A? 462.35 1 462.35 20.12  0.0028 *

B? 2505.01 1 2505.01 109.00 <0.0001 *

ce 136.19 1 136.19 593  0.0451 *
e 160.88 7 22.98 \ \

ST 99.98 3 3333 219 02319

W% 60.89 4 15.22 \ \

MR 968254 16 \ \ \

e T FR P <001, MXMEREFE, FFR P <005,
KILEE
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Figure 6

(A) response surface plot of the interactions between enzyme amount and reaction time on theaflavin

concentration; (B) response surface plot of the interaction between enzyme dosage and reaction temperature on

theaflavin concentration; (C) response surface plot of the interaction between reaction temperature and reaction time on

theaflavin concentration
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