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Abstract: In this study, the changes of components in the processed ganpu tea and their antiproliferative effects on HepG2 and SGC-7901
cells were investigated. The change of quality components in ganpu tea was determined by high performance liquid chromatography, and the
activity of ganpu tea extracts against HepG2 and SGC-7901 colonies was determined by the MTT method. Then, the cell cycle and apoptosis of
HepG2 cell line with obvious effect were further analyzed. The results showed that after the processing, the content of polyphenols was 17.22%
which was lower than the material tea. Among them, the ester catechins and non-ester catechins were remarkably reduced. Moreover, the
increase of tea pigments (theaflavins and thearubigins) was prominent. Ganpu tea had a higher tumor inhibition rate on SGC-7901 and HepG2
cell lines than puer tea and citrus peel, and the IC50 values were up to 176.61 pg/mL and 143.60 pg/mL, respectively. The analysis of cell cycle
and apoptosis indicated that ganpu tea induced cell apoptosis through retarding the G0/G1 in HepG2 cells. As a result, the special processing of
ganpu tea not only prompted the amelioration of flavor but also improved the accumulation of active substances so that ganpu tea showed better
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H 31 H. IREEYERFE 18~27 C, JRJEHEFFE 75%~
85%.

T FEMIIMETT I T, BT ENTERXIE,
2a, WA 20164E 11 H1 HE 20184 11 H 1 H.
TLFEAERFTE 10~30 °C, JRFELERFTE 75%~85%.

132 AL FE4RN 2

KL EESIE GB/T 8313-2013 K533
T AORGTE (WK, FOR, FER), KAl
BRGIENE; LA, DUFEER S 2RHE
WAREREE (HPLC) MI5E. KAFEERL 100 CK
WIRAE 45 min, BIHGHIE, JERFE N 100 ml A=,
SERSG, AR, Bk Aglient Eclipse XDB-C18

(5 um, 150 mmx4.6 mm) Z3HrE; FEiE 38 °C; it
FEREL 10 puL;  JBHAHTUE 0.8 mL/min.

JUAS R IE 2545 IBAT I 8] 45 min; AR 278
nm. JMBIAH A: 0.1% = LIRKEW, s B: H
B o EBHAHDE RS (DL A FHIMZARAEHE) : 0~30 min,
70%:; 30~40 min, 20%; 40~40.1 min, 90%; 40.1~45
min, TR¥F 90%.

DURH BRI 254 32 4TI R 50 min; A
330 nm. MAIFH A: 0.1% =R LER/KER, s B:
HEE. JishAHEREREE (L A AR NHED: 0~15
min, 80%; 15~25 min, 60%; 25~30 min, 40%; 30~38
min, 40%; 38~43 min, 10%; 43~50 min, {£FF 80%.
133 FHRE KT

FR5 GB/T 23776-2018 A5 E #i F vkl AT d
PRI, S RIRREL SRR 3.0 g, FHZAY 200 mL (#1149
R PR, L 150 mL 80°C F3k /K i 5 min; H1 8 44
BASHERE 5 B R R PR, R
a P, MHHATRFERIINE . B, &Sk
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A8, MOTAXAINE S REAT R/ JRE PP
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C=30%*Ca+30%*C/,+40%*C7

Ff: C RTREES, CATHAERY, GRATEA
W, CRAERITS .

1.3.4 ABHXAF LRI

L PIPFAEMIAG R B EZR SRS, A
RWMIRIHE R SR, R A TS Bo R,
HEFA-HE, S5KEL1:20 IEE], 100 CRBHEEL 60
min, REERZIK, dIEfE, SIER. Theix
RACGHATIRYE, BT HESAETENL 72 h, Sk
R TH o
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FBR (5% COy 37 C) XTAMMIHETE R, Fr4mi
AR ALET 80%HT R FHIRER IR, BT, 1R,
13.6 MTT &ms ¥ 8%

# SGC-7901 F1 HepG2 UMbk BN L5, LA
4L 3000 4™, 100 pL FEF0E] 96 FLAR, WE 3 AT
X HEFI—ANANINZG 5 A s 7R B s B, IRH .,
FEALINN 100 pL 25 A [F1R FERTE % | A B 5
KB FE TR, NIRRT, iR
48 h J&, FFLHIIAN 20 uL MTT &3, T 37 ‘C4HAE
BEFMTWEE 4h, A0 E FIEAR, LA 100
uL DMSO ¥, B N ESHSR SRR bR
M 10 min, FEBFEBC R e, #KN 570 nm
AR SSRGS (OD AR, #%s FAIXHIR4LN OD
{EHBEA 100%, THEAS R A A E 2

Hrh g fem R A

A(%) = j x100%

0

Hd, A RT@RGESR, Al RTARRIAIEAG OD 14;
Ao & TZE G sTERLE ) OD 14,
1.3.7 AKX nie AN 4n fie B 2

K dmppas N 2x10" GHAR/ALEERDFNFLIR P, B
7224 h )G, 1ThngasedE. HrpxtigaAmzy, axd
IOAASEHREE (80, 160, 240 pg/mL) A/ H
YRR, FRFRFERETR 48 h 5, FHYA PBS JREHIX, N
A 1 mL 75% K CEER E, BT 4 CUKFEd .
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BRFRFERE TR 48 h J5, HAE EDTA HIBEREH L IE .
FHBSRR M SR MDA AAE 2 X, T 1000 r/min 250
5min, F_EiE, PBS ¥t 2 X, I 500 uL 1X Annexin
V buffer R E MM, FHIMA 5 uL Annexin V-FITC
A5 WL Wb PImE G, BRERIRS), Fiff (20~25°C)
BEEIFE 15 min, BEEPHE TR AR OGE I .

L4 Fit o

FPATRARISHEAT 3 IRERIE, BOPIE. RH]
Excel #ll/&l, I SPSS 22.0 #4770 #r, &G x£s
TR, RHPREARLEI T 248 % (ANOVA) 70 Hr
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sz, BEERKKT 0=0.05, p<0.05 K
AT EES

2 ZR51Me

2.1 MERRAEFH A IR EA

FE A SR ISR 1 BR . SEE R R L,
FHHERFERGEREN (p<0.05), 153 0.42%,
HPEERSHBRSTEMNRZNIN (p<0.01). K
FH, RERNFDIRE MRS BB, £
SRR BEREE REFSREE . ARG
BRI, X AR S 15 R AR A
H. FiEERRE RS RO RZE DA,
FERMCAT G HEF IR, RAERHREHRLA

S A L LU AGE 4 A BT G A0 R 1

VAR, A FIKTF IR T M SRR A, K
PAREAE, ZRE R PABNERAR ., Fik, &5
T SEEKI A GBI 60 min) AT ik 2% # & F4

TMZ A INE AT e 5 RTEYR EGCG 5 ECG fAEH
9%[13]0

Mg, LR R FEZER N EGCG, ECG,

EGC 5 EC. FIHEH, SILFRSTERENNEE
(p<0.01), AN 6.34%, J&¥HH % JFRHH N & & 1
28.69%. H:H1LL EGCG MK Las R & 2K
WoAEE (p<0.01), N 3.17%, s&JERHHR & &
22.64%. DL EC fil C ARRMAEEES LR RS 2K
FEFEE 3 (p<0.01), 153 3.17%. TEFRE AT (A1)
AW SAEOIN T, XSy EAE R EY ) LS % EGCG 5
ECG 1EATMAYII, TEZS MR, (2t T
AT RN

J§t. Obanda 55 N FRIRIFFEUESE, $RmEZ S LR R
F1HREW. JLEE FERSHIEHESE

Table 1 The content of total polyphenols, catechins, tea pigments and flavonoids in samples

SF/% ERS F % AAR Fh A AR
oy - - 3.20+0.24 4.20£0.23%* 0.85+0.11
MW E - - 0.67+0.07 0.69+0.07 0.18+0.01
7-F I H R - - 0.28+0.03 0.34+0.03* 0.07+0.01
&y - - 0.31+0.03 0.530.05%* 0.11+0.01
BS i - L 4.49+0.22 6.11+£0.32%* 1.18+0.17
GA 1.47+0.21 1.27+0.15% - - 1.19+0.14
GC 0.45+0.07 0.3320.06%* - - 0.23+0.06
EGC 1.26+0.00 1.24+0.02 - - 0.69+0.01
C 1.70+ 0.07 0.88+0.08** - - 0.60+0.10
EC 3.2240.20 1.21£0.18%* - - 0.830.02
FBRIRELE 8.10+0.31 4.93+0.17%* - - 2.31+0.01
EGCG 4.10+0.21 3.14£0.1 1%+ - - 0.68+0.04
GCG 1.3120.01 0.77+0.02%* - - 0.06+0.01
ECG 3.7240.10 2.94+0.10%* - - 0.49+0.01
CG 4.87+0.15 3.98+0.22% - - 0.06+0.00
BEANAREEE 14.00£0.41 10.83+0.28** - - 1.30+0.11
IWEEEE 22.10£1.45 15.76+1.43%* - - 4.79+0.26
&k 0.12+0.02 0.21:£0.02%* - - 0.130.01
Rk 1.80+0.12 2.03+0.10% - - 1.79+0.12
Bk 1.35+0.41 1.63+0.08** - - 1.35+0.12
rex 3.25+0.60 3.67+0.42% - - 3.2440.43
E270S 2 25.31£2.11 17.2242.09%* 2.36+0.12 2.43+0.13 7.73+1.35

E: FR AR R B R AT S S R A R AR AR R E R L F (p<0.05) ; *HRTH S RAAAT R AR A A
REBER (p<0.0D) ; “VhAAMK.
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R 2 HRREFITER
Table 2 The results for the sensory evaluation of samples

e HA A EiEgy P
o Lok ik HAME BREER, ki ik
AR 84.38+3.12 3
23.51+2.11 24.55+1.78 36.32+1.84
. LIRS HALE, FHAGE BEF, AEk
FHE 86.69+2.98 2
22.71+1.98 26.33+1.96 37.65+2.32
o AL HFEk, MEFAL B2/2, Wk
L2 05.7243 44 1
27.56+2.08%* 28.5142.45%* 39.66+2.71%

i AER R TS EERAEET B ERER (p<0.05) ; P ERTESERRAME EAMEZHE R (p<0.01) .

E1 HREEERIEIRER

Fig.1 The sensory result of liquor color in samples

REM & EMEE TR (p<0.01), FERZFERE
BIEEWIN (p<0.05), XL EYIFHIALIE—D
TERAE R R S 257 0% . SRR, MEJRERE,
FIH IR A 2 BN 17.22%, HFRAR N N 52
(p<0.01), RIFHERHIN T T 2H BT 2 W25
MR SR ARV G, DR 4% f i
TER. BWFUFSE, ZEFEANEH I ETEEER H,
Chakrabarty 250745 50 pg/mL 28T R 20
ng/mL EGCG MIZH4A ] LA Rediif] Hela 4RI
GQM H1, HEfE FPAET KA,

S RHR R b, I B B R S e N e, A
2] 6.11%, T Wang 55 N Z HTATRLAB A AT
Feft B SR R, DR R S B A
BFE (p<0.01), WINT 1.00%, &G E R
31.25%.

SAEREH IR, AR TITE, ART
IKER, FREEEN, FERNAERERGROER
BRI RS B R S R R AR L,
5530 H R AR BB AT B D PR AR A, TSR &
JR, PR 2 FEE TR S A R S N 3
(p<0.05), Hit—DIEdtE A E R A SE
STTE L. Xu ZEANKIL, 282Kk B L
%% (EGCG. ECG) #3E, Tk EE i) LS & (EGCG.
ECG) #usgl'ol, ettt 4 min Tadfed, Mgk
(2 By IR L LAS RO T AR, [RIRT
(et T AERE A LA RIS R, (AR A T L
(R TR SR A, TR T A 2Rl S [l
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ENEERE

AR TR RRRATIN LT E, (ESR18
IR ERRAEIRE T, AR S P B 2 B Mo ke 2%
TR, feidt TR R SRR AR R,
I H XK SR e 7 i

2.2 A FACE Py X R 4 7

ST 1 1

221 MERKEMY T SGC-7901 5
HepG2 4mfit, % 38 74 644948 4 h 39 6 4E )

I MTT £V TANEIR AR S . R S
M 2t HepG2 Al SGC-7901 2 i 2 Ft)4A 4 A KA1
TER, HrpEEe . FG R S 20 SGC-7901 A
HepG2 4L R A7 H B 2 Fis.

a
100 -
X
s 0T - M
g e M
wl —— HHH 1
10 1 1 1 1 1
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FEEIKEE / (ug/mL)
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X
4; 70
e
&
40}
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Fig.2 The survival rate in SGC-7901 and HepG2 of different
concentration of Ganpu tea, Puer tea and citrus peel
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A ar ATRRLREAESR. S 544G &5t HepG2 @
JBFER®, br AHTRREREARSRAT SGC-7901 A& R,
EH ] 2 0] i, AR 7KIR B R 5 SGC-7901
A HepG2 4l RIAFIEFR LRI R, EE M
FAR DR BB R, A AT H B P
VA 2 . MRS R 5 S E R R TR EA T
SGC-7901 #fifz, SXTREAHLL, S ZRIEEIK
FEmT 100 pg/mL B, 4HHAF 5 A B2 1 PR
(p<0.05) , UiBAEFIEM S RIEHAIXT SGC-7901
P ETEA — e MG E R M AR HUIR FEAE 0~75
pg/mL Y], X 4HRLAAE 2B WA PRI (p<0.05) .
G HEEEZR, B A SGC-7901 4ifffE ] 48 h ()
A RKANHAR E (ICs0) 7334 176.61 pg/mL, 145.00
ug/mL, M A6 SGC-7901 M i e I & o T
AR (p<0.05) , it BKEHED T SGC-7901 T
FOfE o
3 LEREHESIERT HepG2 5 SGC-7901 LAREFRAY 1Cs
Table 3 The ICs of puer tea and ganpu tea in HepG2 and

SGC-7901
ICsy/(ng/mL) HepG2 SGC-7901
LR 143.60+5.98 176.61+6.03
AL 83.65+4.56** 145.00£6.34%**

E: MERRTELRRAKREARE SR ER
(p<0.05); ** &7 5L LA AR B A R Z M £ 7 (p<0.01) .

Zhang = NAIHF AR W] EGCG AIF&MK SGC-7901
AT AS T, WA EGCG, Wl RE S EHE
AN SGC-7901 A LI TEIEE . H < AW FRIN,
JER 20 N B A SGC-7901 A 5 R4 5 41|
YER, &84 2.5~80 mg/L IFf, % SGC-7901 4 a4
HZEN 19%~90%, HHEH 2RI EXCS &
ST, T2 p o R RAE 0.18%, AR
HIE 0.67%, WA ILEMATHRS A BIRE. H5%
N FE4E FAESE, A g Imd (8 B R AR AR Y 245 1
AN ML RS AR SRR LR AR T, TN B e B
HRAAFAE— 2 I T R, (R, A KA
JREE I SGC-7901 YU ARAEKIETE, FTREE T
FEATE B A ) S R 2 R 5 2R 1) 2 T R i 5 2 £
FHIWEIEA . XR AR T T2 AT
AT P ey 4 M B M — D

VML . M B 5 E R R A E T HepG2
MR, SXEAALL, SRR ST 100
pg/mL B, HMIAETE R MR ZETERER (p<0.01),
W A A SR BT HepG2 4if Z5E 44—l
HIVER; MRS RS2 HUIR FELE 0~100 pg/mL YEFEl, %
YHMIAFIE HRBA BE TR (p>0.05). STHHEEHA

%5, HHEAON HepG2 AHARAE AT 48 h R4 KA
WPE (ICse) 4391 83.65 pg/mL, 143.60 pg/mL, Hit
25 0T HepG2 1 410 il % 1 W 2 o T 3% V5 A= 2%
(p<0.05), FHHEEKIEEDTN HepG2 4HffL R TCHD
FEE. HHEREY, EGCG M EC M1 HepG2
1 4D 08 TR0 5 | RS 200 e ) R L R P AL e 40 LY )
POL [Rli, ZR WS At g n] OEEE ] Bel-2 %Kik,
7% Bax HERIA, MIMdE—215SF HepG2 A
ToR R AP, PR AT 7 S B R 1 RO o A
HHPEF AR AR 22 b, AR A R H ) R
PR ATIEEE Amp B0 IR B
KIS R S AT AR RS AR 2, Shi 25 AKIHT
ORI E (2.5 uMD T 40| HepG2 412
FERIERE, LA AN GO AR AE K IR 51 A 40 45
WA, T e RV S IR ™), 5 seis:
UERA, AT A Y 22 B AR R S ] e (e A R
s RO HepG2 (14 K2, DRIk, HHE 2R /K
VEVE R A AN HepG2 4 2R A1k, AT REUR
TG B Ko Hh 2 R ARk 2 5 VR s N ) Ty
W B EAE A
M FMAEFIIN T2, 15 N S5 2 e H)
BYITRRAE T AR, FIRMEGERERER, XN
TR AR, FEAEEERTE R KR A R[N, A
S HAEHNH] SGC-7901 A1 HepG2 2L R 3E MR A

AR
120 - —+48h
—+—24h
90 L —a-12h
X
B L
o 60
e
30
0 6 4‘0 8I0 1I20 16IO 2(I)O 2210
WPE / (ug/mL)
&3 FRERE AL ZAIE HepG2 ZBREA RIRT B XS H 4BFRTESE
RIS

Fig.3 Effects of ganpu tea with different concentrations and
different periods oftime on cell viability of HepG2 cells

FLR, REL MTT VEVEA IS 27K VA Ve J5xk
HepG2 A RAFIE R AIFENA, ATk — i 126 %o
HepG2 2 B A7 1% 2 52 MR 5 K FR R 256 /K VA I ) o Ik

FERE IR IAL. SEEGEESRANE 3 Fros. il 3 w4,
KR AL ] HepG2 40P 12 h )5, BEE
MM ZKIEVEYRIREE (40~240 pg/mL) HIFHE, 24
HAAIE N 98.01%FFICE] 68.01%. 4 ALFRIN A A 12 h
HEINE] 48 h N, BEE NS ZKEEYI IR E (40~240
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ng/mL) T+ &, S 91.51%FKH] 10.33%.
SIS LSRR, HepG2 A BAFIE 2RI MM FKia 1t
WA FE ) e R AR ER N R) R BG 0 2 R R 2kt
WAKIEVEYIF N 240 pg/mL AbFE HepG2 401 48 h
i, HAMAAE ISR RSN 10.33%.
222 MERKEMEYHTAS HepG2 mfie % JB)
5 R T 4B R
FHEE 4 A%, S HAZHAL LG Hox HRZH T 18.36%
B RFER 9.55% (p<0.01), T GO/G1 HAZHAE LG H
52.36% % L& 66.26% (p<0.01), HR4HAE DNA
ATRESZ A, A HIJE0EIT G1 DNA #5Ga 2 ,
PHITE GO/G1 . XL BETEIZ R 245 DNA
KM BT FE T«
2 4 HEEXT HepG2 2 ZR A 40 AR E BASANG
Table 4 The influence of ganpu tea in the cell cycle of HepG2

cell lines
HemRE  GO/Gl £1/% S #/% G2/M H/%
240 pg/mL 66.26=321%*%  9.55+1.54%%  21.01+£2.87%*
160 pg/mL  62.07+3.09%%  7.06+1.89%*  26.71+3.08*
80 ug/mL  61.98+2.98%*  1126+2.43*%  24.16+2.56%
Opg/mL  52.36+2.77 18.36+2.75 26.92+3 .43

E: PR 0 pg/mL 4L EA R F M ZF (p<0.05) ;

**E 5 0 ug/mL AR BRI FEEF (p<0.01) .
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Fig.4 Effects of different concentration of ganpu tea inclusion

TR / %
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complex on population of apoptotic HepG2 cells

E: *RT5 BC ABRAF REMHERF (p<0.05) ; **
A75 BC UL AAREEMEZF (p<0.01) .
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V] AT e 401 HepG2 R ZH A SR LR, R TIAT
HAARACE EA R AT 7% HepG2 4 JE H7
ATEIFEME o ZHH Y T2 EE AR B 5E Tt — AP I UEAT R o
X HepG2 HMIAFIEZE M2 . FHHE 20T HepG2 4
TR RGN 4 . AR T RE0H BEE T

BRI G I LB IS, 5 xR A 4
TEERAUN 8.92%, 24 120 pg/mL #4403 HepG2

48

gHfE 12 h 5, 4UARINT 3N 13.86%, HEEET
YR (p<0.01) o FHEZRIREE SR 240 pg/mL
i, ,\éﬁiﬂ’@ﬁtdi&% E 8 23.34%, m'f'z%%%ﬁﬂﬁ

H (p<0.01) . SRR, MR s S 4
PHT R4 HepG2 éﬁ%lﬁ@/%ia&iﬁo
3 it

AHI UL R 2 W A o sl A A
WA LI FRA LR SR, mRYn & &,
PREAMIE ZN L L 2R H N SR K AR A 1 3
URARAL, AR IAE 2 2R 2 A .
o, PLEGCG AR BT LR = & B N R,
[FIR AR SRR — PR B KR As . i
W 5EEZR S HIVERT HepG2 5 SGC-7901 4fiffl
Fo SEREBH, MREFRKEEYR ﬁétﬁ‘ﬂﬂiﬁ%ﬂﬂ@ﬂ
HITE GO/G1 BAME M WM AR e . Sz, AP
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TR 73 LA e 200 B 98 B P R — A
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