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Quality Component Analysis and Antioxidant Function of
Theabrownins from Liupao Tea during Fermentation Process

DU Jinjie, WU Xinhui, DAI Yuqing, LIU Xiaochun, LIAO Kaibing, QIN Yuna,
ZHONG Lihua, ZHANG Lingzhi"

(College of Horticulture, South China Agricultural University, Guangzhou 510642, China)

Abstract: This study investigated the changes of the sensory qualities of appearance, color, aroma, taste, leaf bottom and
the chemical components of tea polyphenols, free amino acids, soluble sugar, caffeine, flavonoids, theabrownin (TB),
theaflavin (TF) and thearubigin (TR) using the Liupao tea during processing and was produced by group species Zhongcha
Tea Factory in Cangwu County, Wuzhou City, Guangxi, China. In addition, the chemical composition, and the antioxidant
of the theabrownin (TB) that extracted from the Liupao tea were investigated. The results showed that the contents of water
extract, tea polyphenols, thearubigin (TR), free amino acids and flavonoids were significantly decreased during the
fermentation process (P<0.05), while the content of TB was significantly increased (P<0.05). The taste of tea had changed
from strong and irritant to mellow and smooth. With the increasing of fermentation days, the contents of total sugar, total
protein and total phenol in theabrownins all showed an increasing trend. In vitro antioxidant assays showed that the half
maximal inhibitory concentration (ICs,) of each group were 10.09 ng/mL (V(), 69.33 pg/mL (20 d), 49.95 pug/mL (40 d)
and 51.85 pug/mL (60 d). The scavenging activity of DPPH free radical was as follows: V>40 d>60 d>20 d. The results of
this study would provide a theoretical basis for the production and processing of Liupao tea.
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HERDFRUE IV E B DIAHDCR . Ban, 58%EAS . 1K
AT HAD A L, ZSERAS IO SE IR ARXT 55 o Bl
NG TSR HE T R M A5 0y M A S E B 42
HIAEL, (DA XHEHE S RSB AUR T R S e Ak
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ZRE SRITTVEARMN TP EEES) T 2020 AR KB HE
B A 7= T 20 A, S HC T DU & R Y B R4 T HR
BE, S8R S5 —FBE(0 d BES) . 25 T BrBe(20 d 2%
FE) L 25 = Be(40 d Z586) | SE PR B (60 d 54 ); &
B RS — R RET R BRIk A BRA 7
{43%4E (250 mmx=4.6 mm, 5 um)  SE[EJH H 2 ] &
ey REFEAARFIE R A A KO, IET
fE. ZBRHE KRR E FREAME T AR F; Wt
iR . JG/KAZATRE . $hiR . 45 &R . UK &R
AAN YR EPESTal, N A EEGR]) T LA AL
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1.2 LWHE

1.2.1 HURE BB BEBUREIA R A S BURETE, ASS
HEMZRETRT 250 I EEE SR, erIRS] . IR T
S o1 AP0 Tk BIRE Dy SO TR E S . T
FE iy D18 850 W, A A fHUUE A %% 2450 MHz,
6 100% Kk 1 FEFE 3 min, #E B BRI = 55 R 20%
K ITB EAE 8 min, BUHCEMEFE 100 C HET 2 h
Z AT, SR )G YR L RS K, i 40 H 67
Ja TR R PR AR AR 2R .

122 JREWHIE 28 GB/T 23776-2018 (4SS E
WHPE )y ) I RS (B I 5k, th 2 55
3 4, BA Y4 ) 3B JOTESS BBV SASIE
P PRI TH DF, T Est d PR IE S HF
BT

1.2.3 SRS IE KR BE S GB/T
8305-2013; i B & FL 1R & 2= &2 2= I8 GB/T 8314-
2013; 22y & EIES R GB/T 8313-2018; RIS
G & I 7 R FH — S AR be ks n v & i
0 R SR FH BRI - R EL s 2R R S e R &R
e 4R minERR S = 2 S R GB/T 8312-2013,
{O3EAY: 250 mmx4.6 mm, 5 pm; FRSIAE A: 30% HIEZK
VS TBhAE B: B 2IK; A6: 40 °C; Hiie: 1 mL/min;
PR 10 pl,

1.2.4 FHABZERI  FOBRIBIS IR B SR 5L
BT, FRIBASAK L 1:37, FRE: 20 g T-258, IMA
740 mL ZEWEIK, 25k, 100 KHz, #75 30 min J5 96 °C
IK IR $E 86 min, A& A UE 5 1 DE R 9% R e 45 &2
1/5~1/10 MRKIHFEAERGE T . LR TR IE T s
FEH 2 IR, B /e IR K, #6181 :4 EuBilin A ek 2,
Jist, fICIEL ¥ 12 h J&, 9000 r/min 5.0 10 min W4E
UUVE, PR B2 IR TR T i R R S 25548
22,4 C P

1.2.5 FAEEBILATIE  Z0M FEAL RS- e
S FHFREAE S0 7 1R S 22 RO 5 S SR
Hil-FRE iR R A R SR 25 S e i v B
B B R SR AR AR 155 2548 R IR pH 2 >R FH
pH T EEE .

1.2.6 AHEEWGERE DPPH HH3ERES] LB ES
2 e 5gGTrvk o BHPEXT RE4H . B2 e B A
0.1 mg/mL %) Vo BER o W5-R:0R B e 2 43500 Ry
5.7.5.10. 12.5. 15, 20 ng/mL BIFEER . BN
ARNFHE Ve BB A 1 mmol/L DPPH % W 45
2 mL, &5 X FREE I A SE O aliKk, F55), 't
30 min, 517 nm P IS ROGIE ., A5t FR 4 o
WBE R 0.2 mg/mL (WA 3 BE, BB T8 L vk
FESFRI 10, 20, 30, 40, 50, 60 ng/mL HOFEFERK .
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M 60 d /NERAS, B S — DRI AR 4. .
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ZE T, PR LB 7S G55 U 00 A 3 A
b, BAKIBHEBUA T2 & B0 HA ) B i e ol i A BH
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FOFSEas I —3. 5 0 dCGEZOAALL, &2 60 d Y-S
LEASIIKIZ N . A5 21 . A4 | S 2 2R . B
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Fig.1 Quality appearance of Liupao tea during ANFEREHEMT B SERAS A R IR pH 4545k 3
fermentation process s o R 3 AT, AR RIE MR EE Y 0.2 pg/mL
1 BRI OR IR T AR
Table 1 Sensory quality evaluation of Liupao tea during fermentation process
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Table 2 Variation of main physical and chemical components
of Liupao tea during fermentation process

B4y 0d 20d 40d 60d
IKIZHEYI(%)  48.37+1.02° 42.00+1.48° 40.38+0.80° 31.87+0.77°

KL (%) 40.91+1.67° 37.00£1.77° 29.70+1.28° 14.23+0.80°
HRLLFE (%) 11.90+2.65" 10.46+2.54* 7.35+0.46"  2.67+0.48°
HRHE (%) 0.17£0.00b°  0.16£0.00°  0.28+0.05*  0.17+0.18°
FAEE (%) 5.05£0.19°  5.71£0.04° 8.39£0.40° 16.49+1.33°
TP ERRR (%) 6.96£0.04*  5.68£0.44°  2.70+0.13°  0.90+0.07
M%) 1.16£0.00°  1.11£0.00°  1.15+0.00°  1.11£0.00°
i (mg/g) 6.49£0.16"  6.49+0.21°  5.46+0.16° 5.42+0.18"
WP (% ) 3.28+0.00°  3.48+0.00°  3.66+0.00°  3.98+0.00°

TE: Al AT AR NG PR 22 57 B3 (P<0.05); %3, R4l

i, H pH N 6.60~6.74 Z[0], ULEAZHE 22 h—Fh 55 R
PERIPI T . AN [EIEHE S B 9 25548 I W pH 2 [8]7%

A 2225 (P>0.05), H it 5 R BYLAEN | Hke

AR YR IE s R —3, ARENRHEMNT B SEEAIE E

PR TSR A 45 RN 4 s, iR 4 1T
1, ANFRRHER B SRS E B M BT & e R 2 Bl

WhnA#EaE ., 20 5 40 d BUSSHE A HE, 25 K10 4E
F R & A AT, {HoR 2.2 (P>0.05) . 40 5 60 d
IZSHE ZE AR L, ZS R AR A & 5 B R (P<

0.05), i1 40 d BFHY 11.39% HEHNZE 60 d BFHY 14.97%;
ANENEHER T B 7S ER A AR 2R 00 B o B S B S Y

In#a#(P<0.05), f1 20 d BHERT 9.01% H¥INZE 60 d
Y 17.07%, #4007 1.89 4%, bi& WM 20 d Y
11.78% B EHENN(P<0.05)F 60 d B 17.25%. Z518
ey, R AR S R YaE o S A

fif , A2 i2F 22 W 25 ) Jo Ak . R 4i A, TR I KA T

) Eeae N [ A € =¥ o b Y G 5 T B R 2 1) DR U EA

20, NI T 558 E& GBI . U 20,

HERSE 2P R, HEMDR SR R U Y B

WL RNV L RN R RN ) S A
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Table 3 pH of different theabrownins solution that extracted
from Liupao tea during fermentation process

7N 20d 40d 60 d
pH 6.74+0.04° 6.60£0.21° 6.72+0.08"

4 BRI SAE R By
Table 4 Main components of different theabrownins that
extracted from Liupao tea during fermentation process

% 20d 40d 60d
BEAETE%) 10.15£0.40° 11.39+0.65° 14.97+0.80°
(%) 9.01£0.23° 13.93+0.71° 17.07+0.33°
SRR (%) 11.78+0.60° 12.5242.55° 17.25+0.66

2.4 AEIEEMESESZFEERFMR DPPH BHERE
Valze
DPPH J& H A ASME AL & A i B H H Ak fE

FiicE k22— AP AR [RPLEGR =Z [a)TE
B E M RE T, LA E BRI 1C5, 15 R
PPN FEIR, 1Cs, BB/, AAFRHp Ak RE k8

I 2 AT, A5t FH U EAE 10~60 peg/mL B,
X7 DPPH [ FH I 7 55 55 5 IR AR, bt o vk 8
o, wEERFRR, (BN HAH (V) . iR 57T
%, 40 Fl1 60 d IASAE R IFRIE R DPPH [ HHZ&hE
TR T 20 d WA R IF UL, H 40 5 60 d U251 =R
VW2 I 1C, 22 5 NI ik, 375 BR 3 A 3EEE
A BRI, £ A5 IR PRI 1C 5, B,
PUEALRE ST H: V>40 d>60 d>20 d. AJITJEHN, Z 1)
) AT W BT AE AT RER ), RRIZ SRS
Kb 5303 B el SR FE B, Bl 35 U8 HE R B0 1%
i, A Y S AR IN (P<0.05) , 33X 5 HIG R AP
FALBE 1 —E M. 40 5 60 d BIZSSHR R A L,
HC Ry SR BRI (P<0.05), {H2 5 B i EfE
HZEFAK, HENZAE R S Faa T g & ik A
P L1 S B 5 0 B Wy A TSR] R2 R, S5 2R
% DPPH [ Hi 2L RE 1 SiZ A5 R 2 R 42, B
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S .V
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= 20
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Fig.2 DPPH free radical scavenging activity of theabrownins
of Liupao tea during fermentation process

#5 BRSNS IC,, (HILE
Table 5 Comparison of ICs, values of theabrownins of Liupao
tea during fermentation process

Bt [mTy= 75 % e RAL 1C5(pg/mL)
Ve y=4.5541x+4.046 R*=0.9872 10.09
20d y=0.7615x2.796 R*=0.9991 69.33
40d y=1.1955x-9.7207 R*=0.9800 49.95
60d y=1.0486x-4.369 R*=0.9889 51.85
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TR I WA —E R EARZE T, W N
0.2 pg/mL B}, 40 d USSR pH L 60 d [FIFE
R BE IS4 2RI RO B BEALG, HE00 40 d IS F
WAL TR HE JT EE 60 d FUASHE KB TRARXS 55,
JIT LA IC (EAHR BN, Préafbie JI s s .

3 FHig51he

LS IR FRA, K lE 60 d IIBFEMNTI5. .
WA IR E, C AR HAART A 40, WL K.
B AT BRARRAE . IEHEITREKIZ Y . B2 W A4
R OUFE AR . S AR e R R R P
<0.05), R FEWEIEIM( P <0.05) . ZKZEEAR
FHVTR . RITER AR S msAn W . Jo RSS2
53 IARAGSZ Z2 R 25 ), S M AE AR E FH AR E
JERBREMEE A AR Z oo igiB sk, XUk
1h . TIBEALIYRE ] R TR /SR 48 T AR A7)k
AR R EEZE Ty 1), PRI — 2B R AR 2k
ANV E FIFMB A E XS 7SR SR HE FR AL 22 S 1 5
TEIRE W= W S E iy S VAR

Z5Hm R B EE R Pr FE R B 3k 3=
W, BEE VRHETEIG N, ZM = Th g EE . B A
i ARG I RaTE . FEA IS RIREU H 2
AN (1C ) B, HE Bk DPPH F HH 2 e
A: Ve 41>40 d>60 d>20 d. KB 40 5 60 d FIZ5HE
G DPPH H HBLRE J1 25 5 AN HH 2, (HARXT 20 d
FUESHEZR P e, UERHIEHE R EREs PR TS e 4
Zim ZIRBWE R DPPH A R IEAUEE T, B SRS
T T ZAMEET 2.

H T, AR FX FE548 2 198 A WiFR, —J5r
EFINH, B 5 R ARG K G —EiifE =
B SR ET . RS/ N TR AR R
5, EIASHE R BRI A Ge ELEWTE R G R
A S Thge AR M/EN . Rl — BB Fig
FHS R e alifb i ik 5t — 2P alifb 358 22, H sk
JEh TSRS SRR I AAE R A 4, (B H ATk, 473
A SCEIRIE S S ol BN S R PR Si b5y
ZEF DR, BRAR AP T R ANRE S8 443 B TR 4545
ETEATT. 0. TFE IR/ N,
WAk ] DASE R, ARG e A s PR, Wl LSS
R 58/ N TR AR . e o B Ak
B8 XAV BT, 2R E—2E55 3R . hAh, 2%
WA E N 7SRRI Sy, LA AR TR AR
R SCRIRE, H IR LG Rk —20455T .
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