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i EARAAHTATHALCERBDERIINEL (2, B, Mok B) $RFHER, AT
FHEERSFTTER, RBIURTAXHALNENERREFIRSEUARRANLE. EFEH, 24 TF
G EMmARRENR, BF, ATHELGAIBRLELS, nBERVWESE IR SELH. KOMEBUELAT, %
F by 0y BB Ao B R EAGY A 9 A4 5.40+£0.07 mg GAE/mL #= 1.48+0.15 mg RT/mL, BZi24p 69 .5 8 fo K F BN A4 & 5
# A 3.65+0.05 mg GAE/mL #= 14.80+0.74 mg RT/mL. #=iLaT4ark, EEid42d, mE QLB A2 2 EHIK
(P<0.05) , f2mE e 8RS EA DB LE T A&, R, HATe) 2 H FERM T ABTST. DPPH A b 4
BERR A A FSTEREANBRBFIRT H FH (P<0.05) , 12HLE & FERELGRANE SN B F R
(P<0.05) . st B, EEREEERANEGAARIATEN, RS T ERANKIZAAELETFGEHM
XM (P<0.05) o 2L, HUERAHTFTREATHABERDGERRSFIANEI X EANRH T, Bifofid
FAE Tk, BRMORARES PR, FHAZLRBRAFALLE N TEHEETEASTRAA S RANRE
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Changes in Active Ingredients and Antioxidant Capacity of
Phyllanthus emblica Linn and Its Ethanol Extract in Vitro
Simulated Digestion

WU Na', ZHU Beichen', ZHANG Xu', DONG Fangyu', LIU Jiao', CHEN Fang', DENG Zeyuan®, PAN Yao"’

(1.School of Public Health, Nanchang University, Nanchang 330000, China;
2.State Key Laboratory of Food Science and Resources, Nanchang University, Nanchang 330000, China)

Abstract: To compare the differences between lyophilized powder (LP) and ethanol extract (EE) of Phyllanthus emblica
Linn. (PE) in vitro digestion (oral cavity, gastric area, small intestine, and large intestine), this study identified the main
components of PE and then compared total phenolic acids (TPA), total flavonoids (TFA) and antioxidant capacity before
and after digestion. Results showed that both LP and EE of PE were rich in polyphenols and flavonoids. LP contained
higher bound polyphenols than EE, while EE contained higher free polyphenols than LP. Before digestion, TPA and TFA of
the LP were 5.40+0.07 mg GAE/mL and and 1.48+0.15 mg RT/mL, respectively. While the TPA and TFA of the EE were
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3.65+0.05 mg GAE/mL and 14.80+0.74 mg RT/mL, respectively. After digestion, TPA of the LP and EE was significantly
lower than before (P<0.05). However, the TFA was higher than before after digestion in oral cavity. Before digestion, the

EE showed significantly lower scavenging capacities on ABTS™, DPPH radicals, and Fe** reduction than the LP. However,

after digestion, the antioxidant ability of the EE was significantly higher than LP (P<0.05). Correlation analysis of the TPA

and TFA with antioxidant capacity showed a significant positive correlation (P<0.05). In conclusion, after digestion in vitro,

the active ingredients and antioxidant capacity of the LP and EE of PE changed significantly. The EE had stronger antio-

xidant capacity compared with the LP. It is suggesting that PE products after extraction treatment may have higher health

benefits.

Key words: Phyllanthus emblica Linn; HPLC-QTOF-MS/MS; digestion in vitro; total phenols; total flavonoids; antioxidant

activity
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A LIEER A NG Z2 00 B i, (2 AR AR IR 12 B
JEHEINM, BRI G S 5 AL 53 (AnE
FIBT . BEZESE) 45 G IE A A2, v LA Ho g 5 712
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FENR, G (ansk . HIEE . Sl ) SR ELHY >k
2T Sl i S U 22 1, A PR B Ja iER I Th A E
W ESRA SR . S5 GBI A D S A EE
MIRRER I LA M AT YE R F B A &, ARMEBHER AU Sk o
W I & B L A A AL A= AR TP )
X 2 i A S AR N BT SR TE PR B H 1 35 25 510
AL, BT, Z2 M2 R TE g AR, 237E B miE
KA, HHSTAALRE I TEIH AT
JeA WE2ZES ., HEODCTRHE T2l . Wb
FALRESIHIITY, 245 B AE HIR T E R i 25 1
Z M RSN T AR RE T L iz vk SR 5N R 21
X HF 2 WA THEE, Il A S MR ME SR
HATIREAYPTEAEALRE 15 X PR SRR 2 g5 45:0 Y
WASH TAMIASE S . 2RI, FREBA IS —J7 TR
FRGEHL AT E AT H R i Z iy A DS 0T, ANRE

A RS H ARG S S S 55— 7Tl N
SMBITTE ik = 25 I AL R X A H - 2 My A 2
Yy BTHIEER, AN HA G s S OES BAh, MR LT
AR, AT e T L U
P H IR SR T A LR B AR R A H i
PEYTEH L R TP 22 55 . DRIk, RBEUE D428 4%
H1ER 2GR R L T E A 25 s,
FHARKARE Ef 2o i TEFMERTH S TIRE s
HINER .

I NS B S W) SRR TE A H T 21
W AR NI A R v 18 S B AR A AR 2 RIME,
THARSMEAIE AL BA BRI B 5547 e skt T
Pl SEE R AR LR, I B AR E
JaiE AL AR B ERAEY . PR, ASSC AR H
R ARV E I ET 52, FH R OB (35 =
e DU AT K AT B 18] B3 % (High Performance Liquid
Chromatography Quadrupole Time of Flight Mass Sp-
ectrometry, HPLC-QTOF-MS/MS ) X 4% H F iz £ 9
FZR T8y B AT ST S, Il IR MEA LT AT A
RPITERS T B (T B /N iEfteik 2
P55 B e LA SRR PR B T O, Pedsea T
TRESEY AR TR TE_E IR BT BeZ 19 5 B S AT
EALTEPE 22 5% 0 IZWESR A oA H T r i A
HH L EFRESE TR C T RE B Sl A R S I Be
(ISIne
1 MR5RE
11 #MRIS{ER

RHFIRIE 77 AVLVGERIN, SR e R S
a-TE K53 Tl (5 7 = 1500 U/mL) | B 2K A il (i35
73225000 U/mL) . JBREE F i (#1577 = 800 U/mL) |
LR E (B ) = 1000 U/mL) | 1,1- " 836-2- =74
HIRPE(DPPH) . ZKIEHELEAZR E ( Trolox) . 441k
B BRI AU SR DRIR AN . SRR L BRI
B SAEALEN Yo rprat, Bifg Aladdin 23] 2,2-
BRA-— (3- L B2 IF e Mk -6-fif 112 ) — B3k (2,2-az-
inobis-( 3-ethylbenzothiazoline-6-sulphonate, ABTS)
A& B RAEVE AR K LB, £hR
M s b al, hE W Apel 237
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PR H]; FA1604 LT3 R SEEBSEHT R Y, %
F]; EXL800 4= BeilibriY 28 EMA BN A BR A
Fl; KL-UP-III-10 #BB4lizKHISHL S S Ofe#R) 52
B 2li/k %45 T s RE-3000A JEFEZERAY gk
AL EG RN 7] LGI-12A B2 8 % TEL db
FUIU A BRLS F] 5 Agilent6540 8 =5 i AT B2 DU 2%
FF- “ATHF R R (Q-TOF)  “ZZHEERHY (hED A
FRZSF]; TDL-5-A B0HL 2Rl
1.2 EWHE
1.2.1 FEabiils
1.2.1.1 S HTFHETBEHES Pikgrst o+
IR, M alik g, 242, Yk 1 emx1 ecmx1 cm AYJ7
B BT ES R UR TR I R TR T Em
Fah 2y vEa L 80 HIf 3 Wk, A3 BIAT H PRS2k T
5, FRTHT—80 C vkKARABELE &)
1.2.1.2 HFERYAEHE SRR
P ik B, BB EE 1:30(mg/mL) [A] ik
BN A H THE TR I 70% ) 2B, Bl S
210 J A RSO R R AT R R R I, Lo R T R
(200 W), #HHRE (60 °C), HrFatE] (30 min) . 48
75 J5 850> (8000 r/min, 10 min), FE5% @ L [, i
FHTE 78 RANG 25 CBEI e, Hedi fa e L B T 2L
R R TP AT R T1E, 15 B4 H F i),
s F—80 °C vKFARETESSH o
1.22 SHFREBISPTE S Yang 5%
M, FEAEAE B, {8/ HPLC-QTOF-MS/MS X 4%
HF R EEAR AT AT . BRI SEE 4%
PR

WAB TS 251 R Cig %R (1.8 pm, 3 mmx
100 mm) . FshHHBRLEZNE A, & 0.1% HERAY/KE
W B . T B RPEIESE A : 0~1 min, 2% A;
1~8 min, 2%~4% A; 8~15 min, 4%~5% A; 15~23 min,
5%~15% A; 23~28 min, 15%~30% Aj; 28~32 min,
30%~35%A; 32~37 min, 35%~50% A; 37~38 min,
50%~2% Aj; 38~39 min, 2% A, P I BE B AES B
& 0~8 min, 5% A; 8~16 min, 5%~15% A; 16~18 min,
15%~35% A; 18~28 min, 50%~100% Aj; 28~35 min,
100% A; 35~45 min, 100%~0% A; 45~54 min,
0% Ao JEiafT 1 min DLEHEM CREA: . JERE R
2 L, %A 0.3 mL/min, £E7E 30 °C.

JOIE A5 A HmE S B IR (ESD), s T, %K
YEARBN 53 HT4R 14"~ Qualitative Analysis 10.0,
1.2.3 MARAMERITEALRR HIAS S HHBERY 1907
FIATERANE AL, e 1 B BB TAEW .
FEFUAA A1 Ak TAE W 32 FH 2818 7K 72 45 %8 500 mL.
BLdl 1 mol/L MY ALENIA R L 6 mol/L R,
W pH S3FHIVHTTZE 3 #1 7, T 4 °C vKFEARAE4 .

L B TE A: 1 g S HFIRANR T FSE S H
TR (ARSZIG AR BCR N 50%, Bl 1 g T AT DIR

1 BRI A BC ]

Table 1 Configuration of simulated working fluid
it (mL)
1Sy BERLCURS A B AL RO M 1L
TAEW TAEW TAEW
S ALAH (0.5 mol/L) 15.1 6.9 6.8
W2 —=41(0.5 mol/L) 3.7 0.9 0.8
kel =44 (1 mol/L) 6.8 12.5 42.5
FALH(2 mol/L) - 11.8 9.6
S ALEE(0.15 mol/L) 0.5 0.4 1.1
TRMR4% (0.5 mol/L) 0.06 0.5 -

B 0.5 g 3280, WIFR 0.5 g 20U NS4 H T8
AR ECH T 10 mL 09 S 0B P, S A 4 mL
80% LBEE S, #5), (I TSR G, 14381 H T
TAs SRR A . B RS, TR O A R AR JIn A
3.5 mL 9 H BB, TAEW . 0.5 mL 19 o-TE B il
(1500 U/mL)F1 25 pL SEALE5## (0.3 mol/L), Z81H
IKEZASZE 10 mL, IR S5 B T HEIE/KEBREIR T, 7
31 °C #EYRYS 5 min; 5K FIEW S1 BT 4 C
VKARBEAE, A TARSGIE, PR EFEREI T F—2
P0IBT B SS BE, m HE AR
WA 1.6 mL & B (25000 U/mL) | 7.5 mL
B B AR TAER LA, 5 pl 8405515 % (0.3 mol/L) .
VAT pH 2 3 )5, ZRIM/KERZE 20 mL, IRSIEE T
TEHIRAKIBFERN, 37 °C #EEIRTE 2 h, B L7 S2
HEATAHSCIIRE, BT 4 °C VKFEMETTE, PR ZRE I T
—2F.
B NzTEAG: E—TEAEB B A SRS, ) B Ak
R A 5 mL AR I EE (800 U/mL) . 11 mL /)
B iE AL TAEUWE . 40 pL S A6 55 %5 ¥ (0.3 mol/L)
2.5 mL 3% HEL % % (160 mmol/L), 4% pH &= 7.0
J&, AR ERZE 40 mL. RA)E, B TEEKGEE
PR, 37 °C #EEIR 2 h, BULIE W S3 SR TAH I &2,
BT 4 °C UKEEREAE, IR RIS T T 2P,
BRI L —WHibBr g oG, mHE L
R TP ARSI 20 mL ZE47K, A HC1(6 mol/ L)
9 pH = 4.0 J5, i A 80 uL £T4E =B, B TEIEK
LR, 37 °C #6IRTE 16 WG %) I, i I EL.L AL
B30 (8000 r/min, 10 min), HX F¥EUR S BEATHH S
E, BT 4 °C vKFEELE -
1.2.4 B EEMNE  SEbsrERIZRSE: % T
A L AR SS9 P ARAR B 1 X AR i
Py Sy A I AE o 3 AN R AR TR
P2 B vz 55 (0.001. 0.003. 0.0075. 0.0125, 0.0175 F
0.02 mg/mL) IO, ZefilbnifEih k. 152 brifE
2k 7B y=15.49x+0.0565, R*=0.9987
PRI A S B I R« e RE R R B AG
T 325, A A A ity HR B4 Ry i, AR A v R £k
TR TP B2 B TR Y &, SR mg
GAE(BEETRR S5 /g FoR, B AT
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K& Bt(mg GAE/p) = — & (D

K A S ETFIRUEE (mg/mL); V RIIE 5
AR (mL); m AFES TR (g) o
1.2.5 SEEESENE SeiEbsriEth Sy gy
SR SEALER - AR N L A 2 o 7] 300 pL AS[H]
e BEAR B 0 T AR MEVE MR (0.005. 0.01. 0.02. 0.04
Fi1 0.06 mg/mL) I 40 uL % 25% NaNO,, J5Z ¥
6 min JG /A 40 uL 10% B4 AICl,-6H,0, JZ ¥/ 6 min
JEHIA 500 pL(1 mol/L) NaOH #1 1.12 mL £ 80% Z.
i, FI 1< 510 nm AMME RGE . ARPEASEIH AR
B BT R USROS N B G RE s IR R £R, 155
A vE 2R 7 B S y=1.1265x+0.0555, R*=0.9958 .,

FE R AR B TR I R A R B R Y

R T 725, T2 SRR fy H R BRI A B i, R R i
VI T B 5005, 5~ mg RT/g.
1.2.6 DPPH H HI F:VEERAE M 2 = 2= s hst
SRS LG T vk, A AR B TEE R AS TR R R Y
Trolox A5 #E ¥ ¥ ( 10, 50, 100, 200, 300, 400 A
500 umol /L), [} 96 FLAR T INA 100 uL 9 DPPH Z,
B 775 % (0.065 mmol/L) 5 20 pL 14 Trolox Fn %
W, FEATIRE), EIEREEI Y 30 min J&, 5 Ha B
BEARAL T 517 nmll s FOEO'GEE . LA Trolox FrifiEiss
TR IR S R 1IN 1 DPPH ] Hh L7556 3 22 thil br v ith
k. SR AIFRHER LT FE N y=213.8x—0.1029, R*=
0.9932,

F2 B8R PR IASFINARE S ) DPPH. F HH 2R3
Bi%, LA Trolox SNZHHrifE, G5 FR/R N nmol 44
2 E 2M4E(TE)/g. 7&K DPPH H HILAE AT A
Ea v g

A x 100
A

0

A (2

TR R (%) = (1 _

o A, SRRSO DPPH X7 A 1
SO, A SRRSO L BEEI G, A S DPPH #
IR LB RS
1.2.7 ABTS*HHIEIEREENN E SHB s
P B8 Ik o AIANIEIRE Trolox #HE (25, 50,
100, 200. 300, 400 F1 500 pmol /L) X HAH B 0%
R 2 il ph 28, 15 B A0PRUERTZE R y=144.89x+
0.0207, R°=0.9993 . FESLFMRM ABTS™ 1 H 3E05 kR
eI 2R B B HRUE, G5 RFR°A pmol TE/g.
ABTSY A H3EERRITE AU I ARTE

A (3

%Fﬁ%(%):(l—A";Am)xmo

1
Kb A, HFEES AN ABTS 1% W09 W 563
A, HEESRIF N 80% LAY SCEE; A, S ABTS
VR BIRE S S 7 I 63
1.2.8 BRE TR IME S 45 CEAEPY 1hse
BT, MRS, 1A 1.6 mL vKZFRYINA 0.31 g

BERREN, INA BB A /K EAZ 100 mL, Bl i

7 A; 7] 0.0312 g 1) TPTZ Il A 400 mmol/L [4ER
g 45 2 10 mL, BCifil B2l B; 1] 0.0541 g /S7/KG
SR IN A RBAKEZRZE 10 mL, 1533157 C; #&
M A:B:C=10:1:1 iy bS] CAEM . HX 1.8 mL
R TAER E T 2 mL (Y EP &P, IIAK [FAFRAY
FEA(LER 2 TAER A 6, BN A i Atk e 25

% 2 mL, K52 30 min T 593 nm ) 2 5%
B MRIEREIURE Y Trolox FRUELSIR TN F I S
hlbnrEth 28, 52 AR MERTZ 7 2 y=85.547x+
0.2094, R°=0.9921, ¢ MhEs W B2 18 s BE 7 LA

Y3 E NSHhriE, 455930 nmol TE/g.

# 2 FRAP BEAIHIIARE i AR
Table 2 Sample volume added on the FRAP model

B 2R JAAE(UL)
T H 30
PR O IR 3
TRk B A 3
TR/ MATE R 10
AR R NPz LA 1 10
[iE277) 20
FEEU AL 30
PRI B IR 50
I/ ML 50
B K IR 150

1.3 IR

A SE5R 6 47T, ITASEE LS Ehw
WE2ER I, FH SPSS 17.0 BAF#ATEE 04T, 455 LA
X+s Frno BT RER T 25T (ANOVA) AT I 2
P53HT, P<0.05 “h22 5 3%, If{dH Pearson {AXT £
Py A 5 b S B AR RE 1 A T A DGR ST, fH
GraphPad Prism 8 #7424 &],
2 FERE5HH
21 SHFRIRS TN

i Fl HPLC-QTOF-MS/MS X 4% H 1% 185 Fi
BRSO T A T T . AR B B B TR
R — B T RS o 8 1 FE 2, dEak
PRI e L RARFE AR 1 B (5 U8 5 SCikgEA T
LX), g5 L3R 3 FISk 4. Y H FUR TR hee iy
40 Fh sy, PPy e 29 B sy, B iy
ZERATH, S H TR SRR TR . BRI M b
S e A Sy TS 7/) i

FH IR 1 ORI 3 AT, A H T3R8 b BE AL 4E
BN, TR 10) . 1LZsmy (g 18) | #F
IR (I 31) 45 WALFRES G AW, WOk A
(W 3.5, 8) . MtEZ FATTA W (W 37) 45, ARHSAHN 1Y
WA TR T 00, Ry v I 2 5 TR I3 182 11 55 e s v 10
BRI, mIE 2 MR 4 TR, SHFEEE P
Z W EECNFES AW (4 3, 6,22, 26), 45 HHlE
W /b, ] REJE H 45 G T 2 I AR MERL I 71 S
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5 44 % 55 244 B, 5 RMELIE A R A T RS M NS S AR R T R £k 353
*10% | _ESI TIC $14 Frag-175.0 V kkfyms2 h. d
1144
o4 3% 10
0.9
0.8
0.7+
0.6
0.5+
0.4 1
0.3
0.2
0.1
0.0_ T T T T T T T T T T T T T T T T T T
2 4 6 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
Counts vs. KHENTE] (min)
I i S W N g E e i R B S R SN = T S
Fig.1 Primary total ion current spectrum of PE lyophilized powder sample in negative ion mode
x10?
.14 —ESI TIC 4 Frag-175.0 V kkfyms2 ms. d V-1
1.041
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54
Counts vs. REEN}[E] (min)
P2 S TR R AH TR i T
Fig.2 Primary total ion current spectrum of PE ethanol extracts sample in negative ion mode
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Table 3 Compounds determined by HPLC-QTOF-MS/MS of PE lyophilized powder sample
W7 LR EA B ] (min) HeM AL & BT (m/z) FRIERE TR (%)
1 1.623 Rl 209.0315 191 -
2 1.64 RN 133.0147 133 -
3 1.724 mucic acid lactone 191.0217 - 6.23%
4 1.759 PHERR 147.0305 103 -
5 2.145 mucic acid gallate 361.0437 209/191 7.88%
6 2918 TR IR 355.0322 337 1.37%
7 3.220 mucic acid digallate 513.0539 361/209 0.67%
8 3.372 mucic acid lactonegallate 343.0335 191 2.12%
9 3.894 galloyl hexoside 331.0697 331/169 2.98%
10 4.751 WETR 169.0165 169/125 5.82%
11 8.08 quercetin deoxyhexose 447.0781 271 0.45%
12 9.492 neochebuloyl galloylglucose 669.0954 337 0.13%
13 9.66 WETILER 305.0672 305/179 0.12%
14 9.962 mucic acid lactonedigallate 495.0422 343/191 0.88%
15 10.854 digalloylglucose 483.0793 169 0.34%
16 11.224 IIESS 299.0412 299 -
17 11.459 P 609.1321 609 -
18 11.576 1L 1 285.0270 133 2.54%
19 13.56 chebuloyl neochebuloylgalloylglucose 989.1118 337 0.10%
20 13.78 galloyl-HHDP-glucose 633.0743 463/301 -
21 14.889 mallonin 807.091 - 0.16%
22 15.714 B AR 971.1005 953/301 2.77%
23 16.151 putranjivain A 1083.1194 467/301 2.51%
24 16.992 trigalloylglucose 635.0888 331 -
25 17.06 T 651.0853 - -
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26 17.144 T AE IR 953.0901 - 2.10%
27 17.38 elaeocarpusin 1109.0958 301 1.90%
28 17.514 R 951.0777 301 2.33%
29 17.766 ellagic acid hexose 463.0517 301 2.37%
30 18.456 quercetin pentoside 433.0410 - 0.88%
31 20.34 EAETR 300.9989 301 2.25%
32 20.728 Sk 463.0881 463/301 0.01%
33 20.98 trigalloyl-HHDP-glucose 937.0957 301 1.03%
34 21.098 digalloyl-HHDP-glucose 785.0841 633 0.95%
35 21.586 mallotusinin 917.0689 458 0.16%
36 21.670 SR 3-0- AN 491.0829 - 0.16%
37 22.039 Mt Bz -3~ A 447.0957 447/301/300 1.34%
38 23.401 125 W-7-O-FRZERE AT 431.0991 431/285 -

39 24.796 methylluteolin hexoside 461.1100 461 0.10%
40 26.158 Wik R 301.0363 301/151 0.22%
# 4 HPLC-QTOF-MS/MS %5 H 4 B T B R 4k 22 il oy
Table 4 Compounds determined by HPLC-QTOF-MS/MS of PE ethanol extracts sample.

W75 PRER B ] (min) LA BT (m/z) AT WA (%)

1 1.604 b 209.0294 191 -

2 1.836 mucic acid gallate 361.0398 209/191 8.89%
3 2.416 IR/ 355.0290 337 15.47%
4 2.859 galloyl hexoside 331.0656 - 7.82%
5 3.461 mucic acid lactone gallate 343.0286 191 0.82%
6 3.926 WET] 169.0129 125 2.89%
7 4.739 iz % 301.0547 257/179 -

8 7.525 mucic acid dimethylester gallate 389.0703 169 0.20%
9 8.106 BEFILEE 305.0643 125/219/305/179 -
10 9.963 luteolin hexoside 447.0748 285/199/133 -
11 12.287 A1y 285.0226 133/217/241 1.34%
12 21.343 REETILARE 305.0636 219/305/125 -
13 21.575 1-0,6-0O-Digalloyl-g-D-glucose 483.0744 169/271/331/211 -
14 22.040 mallonin 807.0832 463/301 1.31%
15 23.899 quercetin glucuronide 479.0885 301 1.79%
16 24.015 B AR 971.0914 935/953/301/463 1.67%
17 24.945 putranjivain A 1083.1092 301/541/467 3.09%
18 25.177 TR 953.0797 301 0.95%
19 26.687 galloyl-HHDP-glucose 633.0701 463/301 5.76%
20 26.919 R R 951.0695 301 5.79%
21 27.151 it R 3-O-H AT 463.0490 301/463 3.02%
22 27.964 elacocarpusin 1109.0898 463/301/554 4.81%
23 28.545 digalloyl-HHDP-glucose 785.0797 301 1.36%
24 30.171 BEAETR 300.9964 173/229/301 1.88%
25 30.287 i b F-3- T2 T 447.0549 300/301/447 2.06%
26 31.216 Sk 463.0859 271/179 1.30%
27 31.565 tetragalloylglucose 787.0907 483/301 0.30%
28 36.560 125 W-7-O-FRZERE T 431.0953 285/284/227/255 -
29 47.474 p-coumaroylquinic acid 337.0882 119 -
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Table 5 Total phenols and total flavonoids in each

sample of PE.
R 7 it S it
R iR 2Bl @%Zli) (igf?;j
TRk 5.40+0.07¢ 1.48+0.15
TR TRy 1 I AT 2.3240.05" 24.00+0.65°
TR H AT 1.86+0.04° 12.30+0.23°
TR TR/ MBI AT 1.58+0.08" 21.10+0.37¢
BT BRI 0.14£0.02° 3.00+0.09"
g4 3.65+0.05" 14.80+0.74°
R O AT 2.88+0.09° 40.00+1.23%
PRI B THAL 1.23+0.03" 9.02+0.08¢
PRI/ MBI R 2.254+0.21° 2.15+0.06°
PRI KGR 0.050.00° 0.3240.02°

%_ /NG TR AR 0 [ ) 3 3 A P<0.0S/KF LAF AR B35
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Fig.3 Antioxidant activity determined by DPPH assays of PE
in vitro digestion
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Fig4 Antioxidant activity determined by ABTS assays of PE
in vitro digestion
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Fig.5 Antioxidant activity determined by FRAP assays of PE
in vitro digestion
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