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2RI ZEROUN , 38 (AR50 1 F 205 B S5 30 A
2 RO BT A AT 1 MR T s s Tt 0 1 % -
TE Ry W T AR A 0 08 Hh AT SR R PR I A UM O
SR UM (2033 — 53 TR 3 ( 1L.C-MS ) K% i 430 A 0 33
(HPLC) Xf oAk 27 Jii o3 R 47 5 1 & 3, LU
WEBRZS A T ZE R M, M A A B 256 R 25 4
KPR BER ARG I 2% |

1RSI

1.1 #E5iF

VUM AR (IR ) , Wi VLA 44 % B 1P
FA R ToK O 8 TR AL A PR
P ARARI B AR T 1 24 4R ATk 2 iR A R
723 J6K Na,CO,, DR A= & TR i i
AR, OHETT AR A 2R T 7= 5 IE THRE IEC ke &
M2 g , R HER R A2 0 A BRA /7™ 5 MO i L2,
2'-BRA - (3- L EE - R - 6 - B R ) Bk R
(ABTS) \1,1- " -2- =433 (DPPH) , I
W22 SR A S e, T AL RHE ARl =, LA
= wilEob 5 T
1.2 UFE5EH

SQP BIHL K-, FE Z R BF 2= AU L 5T A R
NEE DK-S26 R H VR TR K IR AR, LIRS 22 S0
WA R T 5424R B 6 20 s B AL . f [
Eppendorf 23 F] 7= ; Waters Xevo G2-S iy AH €431 —
i (LC-MS ) Bk FHAN (e A HL 5 %5 25 U8 (ESI) &
Xcaliburl. 2 B4 AL H R 45 ) , 35 [H Waters 23 7 7=
BIOTEK #4 Z T fig Wi b1 4%, 35 [ Bio Tek 2\ w] ™
Thermo U3000 I /&5 &4 W AH (4 3% ( HPLC) 1Y, 3%
Thrmo Fisher Scientific 22 )77,
1.3 XWHE
1.3.1 FEEBER SHFRE Wk, AR

—ER AR, 105 C KM T HT 24 h, By i85 it
30 H i ; HERMFREL 10. 00 g #37K , 48 200 mL 60% (4N
TR, SO E BRI B0 1 SRR T
85 C &M T IZHE 60 min J& , i (IFH# 2 ) K iE
VR ZE VR A B E IR, T 28 1R K A B 2 250 mL,
43 W 250 mL 1E CbE LR TR OE TR ZEIR/KF
R PR A 2 h, & 2R 3 YR B I AR B0, I
JEZEIR I 25 2 250 mlL, 75 5 A [ B 1k A6 HURH B
MR

1.3.2 BBBEERERE /50K 1 mLEEF
PRAREI  ZEIR/K (25 ) BAE R AR I 10 mL 25
L BN 0 mL 10% AR AR B L, 8 min 5,
JA 4.0 mL i3 50h 7. 5% 1 Na,CO, &, %
A1 B T R M 60 min, T 765 nm K AR
TEWOGRE B R T v B 55 WROK B i e [l )5
JFEH y=5.994 3x+0.001 2,R*=0.999 3, £t 5%
REAF, S P R O

Ay — Ay

SLOPEstd

o AL A IO RERAL R BE s Ay SRR S AL I
E ; SLOPEstd U & FRAnE I AR

1.3.3 HEMAFBEENE 2% Z.G. Zhao F'
B 700 E DPPH H B BEVE BR 3R, R FE & I
FiBEZ 0.01~0.20 mg/mL, Bl 1 mL VC ¥R AL
FF, 5% 5 DPPH T E W 7E BG4 1 F I 1
30 min, F 517 nm AP E WL, DPPH HH
TG BR R T AIHE,

EBmMERE =

A; - Aﬁ

DPPH AW F % = x 100%

#

Z:25 SCHR[ 19-20 1 W7 ¥R E ABTS H HY 253
BR%, ABTS iAW ECH] ; ERRFRER 0. 384 0 ¢ ABTS
F10.066 0 g i HARHH, IR I & & 2 1000 mL, i
JEERE 16 h, 1 ABTS % WHT, FH /K £ B B
A, UATE 734 nm K ARG E N 0. 700+
0. 02 I () ABTS ¥ WAE R ABTS TAEW, IR, fiff
FHIEIK A AR 5 A 00 Y 8 25 AN [ Jo vk 2, i
20 L WSS AR AT, A 2 mL ABTS TAEM,
T 714 nm FAAIEWOGREE . ABTS H B ALIEER R
Ev/ gl =W



- 60 -

BaSd 2024120 $37% %61

An — A,
2 X 100%

ABTS AWk iFmk s =

#
1.3.4 JEISHFEEM B RME S5 W
2 IFREE M, ¥ 150 mL 2% 1Y 5 28 M 50 mL
ARSI A AL B 6 min, 53 2 FLAL TR ; B 2. 0 mL FLAk
WA 2.5 mL PBS S0P (pH {E>H 7.5) ,40 CK
% 5 min; iILA 1.0 mL AEFRFIUEFN 0.5 mL AR D7
BRI TR, B 6 mL JC/K SR 1 mL HCL 1%
W (6 mol/L) Z (k5 A 3 mL ¢4t , T 60 °C
ZAF RV 10 min J5 , B ZWAE, A 4 mL 537
BEFT 1 mL BTl B A ), T 714 nm P AL
TEWOGRE BRI B i e T AL
. Ay — Ay
J g s Bl Fp ) B = ———— x 100%
Ay
1.3.5 o-{EMEEMHERNE 2% FCHSE
DIk JEREVEIEER, He R 1 AT oY A I 1] 52
5, - VER B 4% A
- EHE = 1 - 1000
A, - A,
XA, R ARG A, RS X BREA IO
Ay AP GRE s A, A0 BRI RE
A1 BmP AN ks Bk e m AL
Table 1

Addition of sample and enzyme solution

in each control group mL
o FESER PBS A B
i} ] [t
TE W g g wl PN Pk
EHH 0.25 — 0.5 0.5 1 5
SHXTHA  — — 0.5 0.5 1 5
MHlHE  0.25 0.25 0.5 0.5 1 5
I EA —  0.25 0.5 0.5 1 5
L —FRATN,
1.3.6 LC-MS B4r%E HUEERKLMROEEH

YBURRL, U 2 18, A S AR B TS K & e i
0.22 pm AHLAHER,, LC-MS B XA 45 CQUITY
UPLC BEH C18 & % #F (1.7 pm x 2.1 mm X
100 mm) , #FEE N 10 L, #E#E A 0. 4 mL/min, ffi
FHWSIAR A (0. 1% 1Y W R ZK W) A s AH B (&
VR, PERE AR 4 F .0~ 1.5 min, 5% B;1.5~
11 min,5%~40% B;11 ~ 14 min,40% ~95% B; 14~
16.5 min, 95% B;16.5 ~ 16.8 min, 95% ~ 5% B;
16.8~20 min,5% B,

R ESIIE B FHR B E (mz)
50~1200 amu, & FUREE R 120 C, B4E B &
0.5 kV R4 N, 1B RS540 1<, B
AR SR 531 2 800 L/h F1 50 L/h,
K Xealibur CPF53#r 5L AR B I 2 1 Bk & .
1.3.7 FRZBZBEEREZBSENE BUi
AR IR CBEAR , WEZE MR A SR FIC K £ B
W, o 0.22 wm A HUAHJE B, HPLC Y BC %%
ACQUITY UPLC BEH CI8 @i (5 pmx2. 1 mmx
100 mm) , #EFEEN 10 wL, i A 0. 4 mL/min, i
WA A (2 ) M shAH B (0. 19 1) H R K %
WO VEML, VMR R W .0~ 25 min, 5% ~20% A;
25~40 min,20% ~50% A ;40 ~45 min,50% ~90% B;
45~50 min,90% ~5% B, SHRAESHXT LG, B H AT
[E] A 4y 280 nm , SR FHAMRIEHEA TR 17347
1.4 HELE

B S d 2 5 3 Uk, B 45 2R DL (SF 3
H+bRifEE ) R, R IBM spss 21. 0 X d it 17
it #T, 8 Duncan’ s A8 % 4525 1T ANO-
VA 5381, P<0.05 RWIFFAE R HM 227, M
GraphPad pris m 9. 2. 0 A& HHE EE (IC,, ) , FIH
Origin 2021 2214,
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Fig. 1 Concentration of total polyphenols in

different extraction phases
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iR, R R /ING TR R R AL 22 57 B 3 (P<
0.05), FHIEL 1 AT, 25 6 UM S 0T o vk B R/
WK K TR LR AE UM K AR UM | I T B 4K BRUAH
IEC AU , 43002 15. 66 mg/mL. 2. 64 mg/mL
0. 80 mg/mL 1 0. 56 mg/mL, AR 4 A LIAH i B 2R,
KW LA S PE ( LR CTRAEEHUR ) A ik (7K
AR ) o 3 I E T B AR O AR R M (IE 2 e A6
WA ) 2l 53 /0, v TR TR 2K UM v 2 I8 R i
Ve B 2 R T A 3 R AR, R H T RE R AR 2
By rp e S PR SE B Y B 2 X R LS O TR
LR IR AR | REAEAE L rh i R B s o i
e P 1) A6 75 28 RT3 14 1 JT 2 4 o I %
o HZ I ZERRAE S FExT KR SR 5E 2 B 1 i 5T
iRl L I, ZR O TR BOM h 2 1 & & & TIEC
BERE ORI AN IE T BEZE UM 5 R. Zheng %52 FERF 5T 1
REWE Z2 M B R B, HRE I 3R B B (1) 2 R 2 T
FEICRE P 22 2 ik g T A T AR IR | I TR AR
FHAKZE AR
2.2 BEREFEIVEMELFES

NERW i H R B 2 5 R A AR, 5
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B, NZ A TR B A AR A A Y
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PERE AR bR, AFEZEBCHE Y A B2 bR an 14 2
R, HEL 2 AT R TR ZEEOR Y ) He 2 R g
A7 it S T I e A ) 485 T A5 1 5 A [ T S
WWRET , LR CERABCH Y A o BT BRAE )&,
H DPPH 1 ABTS H H 33 FR M IC,, 7 5 H
0.05 mg/mL F10. 15 mg/mL, /KZBUXF DPPH Fil
ABTS H HFEWE R 19 IC,, 43510 0. 41 mg/mL Fl
0.35 mg/mL, 1E T EZEHCHEXT DPPH F1 ABTS F H
FE R ER I IC, M 0.61 mg/mL il 0.27 mg/mL,
1E Ot 25 BOMI 9 8 #R 257 R B8 7 5 59, 2L DPPH
I ABTS H HITFBRRM IC,, 70514 9. 05 mg/ml
F11.03 mg/mL, QIHETFTIR, 25K £ R £ ik 76 UM
R A3 SR T AR A 28 R A I, A A TR
W o T, LB A T M R T K ZE O IE T
it 2 JBCRH 1 IE C be 26 IO, 38 T S5 240 26 7™
I % .
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Fig. 2 Free radical scavenging rates for

different extraction phases
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LG i B 1 23R 5 R o vk A AR — R Y IE
FHCHME , FERCAR G o S vk BT, IE O e 26 BUH
{14 TR Al 7 400 o) 23 I R T At 3 R AR UM R
PRI AT RE 2 1E O % A BUMH 33 A 388 22 i IR A 14
[, BENS 5 AR W = A S e bR A ) IR T AR
OAF A 2L A% J A U7 T 410 o % L B 3 B T
SRR I, 2R 2 TR A BURE X B i ik g 4
il T, 2 S BT W IR F 2 mg/mL B
TR TG AE BUAF XTI i F Tt F 40 1) 3 8 3 H At 2
UM, Hak 8 f mi il LT Y 1C5, 4 0. 89 mg/mlL,
X Kl 2 T 5 R B, ARG A% 22 1 25 W IR RE s 1
H FER A 1 I, P 2 TR SRy Wl B G B, o
¥(Ki)H 2.56 mg/mL, S. Soares %% 3 i1t 5¢ 4
KLY R IR, 55 2 T 2 ) o RE 05 o4 2 it 26 11 BT A 1
THEREE , AT BTG PR AT . 1 2 B vl 5 3o« - - F
£ IR 5 A 2 G oA Il JROR 1A
G2 g BT, 25K 2R SRR WU B B
(14 R A ot e 61 B T, 0, At 4% A5 OHA ] B 2
A — 7 1Y e R 15 1 00 o 68 7, o mT AR IS HH Y 2R
Be (CAnRRPESE ), 3 PR AN [R) 25 UK FH A0 56 7= S i
Fk,
2.4 FREZFREHE o—iE HEFHDHI ZE 51
o= VERE AT K FRVERD S FHE Y a— 1,4 -] %
W R A UL RE RIS | SEME 22 ZER R AR, 4]
THACIE T o — T Ry T A 305 12, DK 0 T A9 1) 7K e i B
i I 1% R T v, R I B R KB 1Y
RGP ARSI REEUA Y o= BRI ) R A 1] 4 B
N FIE 4 AT SRR TR BE T, I O B AR L
FR L IE T I AE B R K A BBUR 114 oo — T3 493 it 10 11 23 1)
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Fig. 4 a-amylase inhibition rate of total polyphenol
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IC,, 53514 1. 03 mg/mL 1. 29 mg/mL £ 0. 61 mg/mlL,
LR BRI oo—VE K3 D 1) 56 10 25 8 T oAt
3 RO, H 1C, 9 0.39 mg/mL, X EH K2R
CERAEBUAH R SR L ILA R M X ST R4
MR TR, LA R PRI L 5 J LW s M
ORIABRLE A0 B TR P R 95 R BE 4 B
HAETF(=3)/(=2) (=1)/(+1) ((=1)/(+2)
Trp59 ., Tyr62 , Tyrl51 5% 3k 42 4 3k B 17 (0 &%
PP LR R S TR B K | RERS 5
Py B AREE T 0% B 7K P 2 R R A N A UE o i
VAP 118 108 7K 45 4 B ik, DT BTG oo — TR o I 119 A
i SRR AR kB, 22 0 2 I o
VE A Tl A AR B T 3E g R, SE e R
AT O — IS ) B I Y 2R H (K, Y m B
MR R K ICBLGE R (V) o BRI WG
HRURERT oo T A9 il %) 40 0 4 B &, T T R 4%
) AR | 526 ATKOR J o XU 1) 7= i, 28 R A9 IE T I
AR AN I C e A5 BRI X oo— T A3 1 A 00 71 2R g
151, < B8 R 42 HRU) v i KR R 355 10 1 28 A R
UF 1) o= VE 53 B0 T 68 T TSR AN P 2 43 (K AR HR
FH) XT o= TE A i 3% 4 1) 00 g 00 A 2%, X PT RE 2
H T AR KIEEZ A GE S o VE Ky I AT PEAL
g

25 LT 4 BVAERUHY, LR O R AU A
o I SR T VR BT SRR P R T T A R
BT BN 6 R -V RN A, B, kP 1R
CERAEARE R EE 4 53, i — D PR 2 B2k
TR ZH A
2.5 BRZEBZEEFEENE S S B Y RA K
D

LR TSR BUR LC—MS 3 25 - 37 (8 Fn 2 iy 2
Yy S 25 A AN e 5 R 2 BiR . HIE S Fik
2AHLTEIE B PTG 1 T T Ig
m/z 7 307[M+H " i B i b, e Hoh#k
WEFILERZ/RETILER, kG2 f4Em/z
355[ M+H | " Ab A BFES 104, HAE m/z 163 M+H-
1911 (ZETRRER) WA FRAE R 0%, 245 45 7 1k
G2 T4 R IR AR, SRR t HERR 5
ZTRRERLIE Y, 2% N. B. Fang 2517 8 i 2%
SRR ZRIE N m/z 145 Ab ) JEG 1 ek &
Y2 F14 5y h s R R s s )RR, a3
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m/z 179 M+H-161]"( C 1 £ ) b A FRAE IR
W T m/z 179 J& 6,7- & R W FRIE I, w125
KEEY 3 N6, 7T- R EFLUE-3-0-C T,
A 5 7E m/z 291 M+H | * 4b A BEE 16 1T m/z
291 S22 JLAS K M ARAE Ui, %5 b &9 5 L2
R/ RILAE, LB 6 1 m/z 459 M+H | 4b A7 )
BT M EE AR TIILRREE TR,
Y T 7 m/z 443 M+H ] " AbAG BB T | Hi i) H:
HFRIEREE FIREE, (L&Y 8 Fl 9 78 m/z 303
[M+H-162]" ( B £ %) Ab A FRAE W i g, i
m/z 303 S A RRAE I g R IAL A 8
F19 Mt K -CWETT AT A, AR R (], )
HEEA Y 8 it R -3-0-& ki k&
9 MR -3-0-=FH ., EW 10 75 m/z 611 &b
HA T8 T T8 m/z 303 AbF= iRl MS2
B Rt 2T A, WA m/z 275 M+H -
308-28 | AbWr B S  FE m/z 183 b S —EFE AT
1 coBE T HE—2 = m/z 153 BB, &
TR B, 1P S B 10 S R -3-
O—FFUMAF L& 11 A1 14 £E m/z 287 M+
H-162]7( OB %28 ) Ab A R iE W 006 1T my/z
287 S 1L ZS o A RRAE W e i S e Ak A 11 RN
14 R 25 -CMEF AT AR, ARG VR R R] , 48 %
AW 11 NILZEE-3-0- LR, L& 14 N
WM -3-0-Fiag i . L& 12 A1 13 78 m/z
303[M+H-132]" (B0 % 2% &b A e Ak i ik

Wl e A A 12 R 13 2 1 2 - BB AT
A, RV, SE e A 12 A R -3
O-AMETT LB 14 Jti e 2R -3 -0-BTHifrfE 11 .
G 15 78 m/z 275 M+H-162 ] A4 73+ B+
Wi | T m/z 275 JRAR B K BRI, w12 S8 e b &
Y115 AR BT
2.6 BRZCBZEXENHEHPZHMENRMNE
=7

FIF HPLC X 457K 2,02 2L BE A5 UM & B 45 v
AL A AT A 0T, S SR LR 6, e Bk
PEJ R LM RAROC R 3, MKl 6 Fiigk 3
AHL TR R R LR A B AL &8 6 Zebrife iy
Fb XS s Ak DR B R — I 28 A W Ak
Yy, I R VR ) R UR, TE A AR R R
i, M (23.78+3.51) mg/g; BB TFILKR Fim
BN (72.03+1.36) mg/g, KR ZILEE, N
(48.62+0.46) mg/g, AR50 5T P4 W0 e - 7E

100

(o]
(=3 (=
T T

FAXFEBE /%
g D

11 )
9.6110.081 56 12.09 5 12371631 18601898

2 4 6 8 10 12 14 16 18 20
B 18] /min

BS5 LB FRARE LC-MS & & TR A
Fig. 5 LC-MS total ion chromatogram of

383
==}
T

ethyl acetate phase extract

%2 CLBRUBEBARY S EMIT ST LR

Table 2 Identification results of polyphenolic compounds in ethyl acetate phase extract

¥ £ B4 B[]/ min [M+H]" m/z TR m/z EY
1 4.61 307. 08 181. 05 .139. 04 RREFILRE
2 5.64 355. 10 163. 04 .145. 03 ,117. 03 .89. 04 SR
3 6.01 341. 09 179.03,133.03,123. 04 6,7- _FRHE-3-0-CHH
4 6.82 355.10 163. 04 ,145. 03 ,117. 03 EES NIz
5 7.65 291.09 147. 04 ,139. 04 ,123. 04 LR/ FBILAE
6 7.73 459. 09 307. 08.289. 07 .139. 04 .121. 03 REETILAREE TR
7 9.11 443.09 273.08.139. 04 .123. 04 95. 05 FRILRRE S TR
8 9.11 465. 01 303. 05,229. 05 ,183. 04 ,153. 02 Witz 22 -3-0- 4 22 Bk 1T
9 9.20 465. 05 303. 05.201. 05,153. 02 ,137. 02 it i % -3-0-ZEF/FF
10 9.55 611.04 303.05.275. 04 .183. 04 .153. 02 it bz 25 -3-0— 2L 3L
11 9.61 449. 11 287.05.275. 04 .183. 06..153. 02 I ZS W -3-0—FF LMt
12 9.61 435.09 303. 05.229. 05.,153. 02 .137. 02 Wi e % -3-0—-ABHHF
13 9.77 435,09 303.05.229. 05.153. 02 ,137. 02 Wit Fz - 3-0— Bl R A A
14 9.84 449. 11 287.05.153.02.,137.02.121. 03 2 By - 3-0 - A Wi
15 10. 45 437. 14 275.09.169. 05.107. 05.95. 05 LiES A
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PR AR A 2 B U AT OB R B, #E 100 C 4%
TErhiH, BREEFILAZNERB B ERN
(13.48+0.13) mg/g, HIILATHN, £ 1R £ TR A HUAH
AR SRR ZM AW, KRR L
Fig A B 2R WY T 2, IR R BAETT R 2
UG, X R TR RAERGE P& K
NEE . P.Z. Liu %078 58 5 2006 1E 5 S
TSRS Z Y, ARG B AR AL T R
(3R R R SRR T R, A
WFFEAEAS A T & BT S 7 R AR e A T AR B 1 7
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Fig. 6 HPLC chart of ethyl acetate phase extract
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Table 3  Linear equation, linear range and correlation coefficient of each component

F5 PR/ min EW EYEpEE: 1P i/ (mgeg )
1 3.65 WEFILEER y=140. 76x+0. 745 9 0.999 7 8. 65+0. 42
2 9.23 kAR y=113.81x-0.431 5 0.999 9 0. 46+0. 02
3 11.56 REBTFILEER y=11.039x-0. 014 2 0. 999 4 72.03=1. 36
4 13. 42 JLE#E y=40. 491x-0. 079 4 0.999 3 48. 62+0. 46
5 13. 56 SRR y=138. 04x+1.813 6 0.996 7 41.58+0. 43
6 15.03 UL eS| y=485.99x-99. 565 0 0.999 3 23.78+3. 51
7 17.95 RRETILAREETIRER y=159. 73x-0. 184 2 0.999 9 25.58+0. 33
8 18.55 FILAEK y=62. 609x—0. 496 2 0.999 1 23.51£0.23
9 23.62 25 Wy -3-0-D-HLpHF y=117.93x-0. 061 5 0.999 7 0. 17+0. 01
10 25.69 FRILEREE IR y=126.73x~0.082 6 0.999 3 6.38+0.24
11 28. 02 i iz 28 -3 -0 - A B 7 y=117. 11x-0. 160 6 0.999 9 0. 1320. 02
12 28. 36 25 B -3 -0 - 25T y=166. 98x+0. 094 3 0.999 9 0. 12+0. 03
13 31.81 Mz y=155. 78x+0. 059 1 0. 998 2 5. 44%0. 36
14 37.62 R y=529. 63x+0. 950 5 0.999 9 0. 15+0. 06
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Extraction, identification and bioactivities of polyphenols from green tea dust

WANG Xuelian, FENG Huixiang, XUE Shihua, XIE Xuan,LIU Pengzhan
School of Food Science and Engineering ,South China University of Technology ,Guangzhou 510641, China

Abstract ; Green tea dust was used as raw material in this study. The polyphenols in the green tea dust were extrac-
ted by a solid-liquid ratio of 1:20 g/mL, extraction temperature of 85 °C , ethanol concentration of 60% and extrac-
tion time of 60 min, and solvents with different polar were employed to extract and separate and the bioactive com-
ponents in the green tea dust into 4 fractions. The mass concentration of total phenols contained in the different
fractions was determined, and the bioactivates of different fractions were evaluated through free radical scavenging
assay, and their inhibitory activities on pancreatic lipase and a-amylase were also studied. The results showed that
the ethyl acetate extracted fraction had the highest total polyphenol content (15. 66 mg/mL) and the strongest bio-
activities among all the fractions. Its ICs, for the free radical scavenging rate of DPPH and ABTS were 0. 05 mg/mL
and 0. 15 mg/mL, respectively, and inhibitory activities on pancreatic lipase and a-amylase were IC, 0. 89 mg/mL
and 0. 39 mg/mL, respectively. The polyphenols in the ethyl acetate extracted phase were further characterized and
quantified by HPLC and MS. A total of 15 polyphenolic compounds were identified by MS and was first identified of
phlorizin ( 5. 44 mg/g) in green tea dust. Quantitative analysis of the compounds with high contents by HPLC
revealed that epigallocatechin, catechin and chlorogenic acid were present at high contents of 72.03 mg/g,
48.62 mg/g and 41. 58 mg/g respectively.

Key words: green tea dust;polyphenols ; bioactivity ; LC-MS
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