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Abstract: The Penthorum chinense Pursh leaves were rich in active ingredients. The active ingredient content, in vitro
antioxidant capacity and pancreatic lipase inhibition ability of P. chinense leaves extracted by different solvents (80%

acetone, 80% ethanol, 80% methanol, water) were compared in this study. The results showed that the total phenolic content
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(250.04 mg/g) extracted by 80% acetone was highest, while both the total flavonoid content (176.96 mg/g and 174.89 mg/g)
and total proanthocyanidins content (43.05 mg/g and 42.87 mg/g) extracted by 80% methanol and 80% ethanol were
highest. Except for rutin, isoquercitrin, kaempferol-3-O-rutinoside, pinocembrin 7-O-D-glucoside, pinocembrin 7-O-(3"-O-
galloy-4",6"-hexahydroxydiphenoyl)-$-glucoside and thonningianin A, the content of nine phenolic compounds showed
insignificant differences among three organic solvent extracts, which were significantly higher than those in water extract
(P<0.05). Both 80% ethanol extract and 80% methanol extract showed the strongest DPPH free radical scavenging ability
(IC5=42.17 pg/mL and 42.21 pg/mL, P>0.05 ), while 80% acetone extract showed the strongest ABTS" free radical
scavenging ability (IC;,;=48.92 pg/mL) and 80% ethanol extract also showed the strongest ferric reducing antioxidant
power. In addition, in vitro pancreatic lipase inhibitory activity of 80% acetone extract (IC5;=0.46 mg/mL) was the
strongest. Correlation analysis showed that DPPH and ABTS® free radical scavenging ability and pancreatic lipase
inhibition ability were significantly or extremely significantly positively correlated with 11 phenolic compounds (P<0.05,
P<0.01). Above all, in view of the active ingredient content, in vitro biological activity and solvent toxicity, this study
recommend 80% ethanol as the extract solvent of P. chinense leaves, which would provide the theoretical basis for the
further development, extraction and utilization of P. chinense leaves.

Key words: P. chinense leaves; solvent extract; functional ingredient; antioxidant activity; pancreatic lipase inhibitory
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Table 1 Contents of total polyphenols, total flavonoids and total proanthocyanidins in P. chinense leaves
extracted by different solvents
PR 80% A B4 80% L BEAE I 80% FF 4L KEEHY
BZLW (mg/g) 250.04+14.06" 239.26+8.32° 238.49+2.75" 156.03+1.05"
BB (mg/g) 155.49+7.30 174.89+10.33¢ 176.96+14.67° 115.17+15.81°
MIFAEH % (mg/g) 39.04+0.26 42.87+0.96° 43.05+6.35° 23.14+3.09°

T AF/NG FREOR 1728 53 2.3 (P<0.05) .

KB FAEH ESEZRBE(P<0.05) ., BEZm&E
B i 2 80% PN AR L4 (250.04 mg/g) , BE & T
80% HIEFI 80% ZM(P>0.05), B3Em TI/KIEEU)
(P<0.05). 80% HIPsHEEN ) i (176.96 mg/g) Fll
BURETE 22 (43.05 mg/g) e, {HYS 80% LB HY
Pprp e 22 5 (P>0.05), I W35 =T 80% DN
B (P<0.05), MK EEY S 2 Wy | S 2 T FLE A
BEOT YR, 5T A BEmEEGYrEA YL
WA EE TR, SR 2 s i P A a3k, s
TGl ae S Ik kA 4h G e S, W SR AR B AE
FH, P& Z 820 & WA PSR BB 25 5 s it
UEAR, 2 B USR5 8 AR AT S, RS 2 IR 2
& 5 s TR 5 A HLIEFIH . sk e
RER2] P B DN BB B A A E LT SR v 8 22 P A A R R
o
2.2 HEEMAREIFTHRIUISER LS
rh 2 2 A 1 AT, AR R R T 15 Fh
BN Z A G Y B R T IE 50T, A4S 10 Fhig
P 52 (Sl B L Mk 2R L 2 T, LU sl BTt o
LSS E . RILEE . £ ILEH-3-0-25F
B . TRAAER-7-O-(3"-O- I BT i k-4",6"- 7S FR Lk
IR IR -B- R AT L 2 Fh A RS (TR AN -
7-O-ZGHEH . TR . 1 Fh S H MRS GE R
T ALK 2 PRI (BT JRJLASTR) . 45
T, BRARE R AL FEIATTIAER-7-O-(3"-O- % & T
TE L4 6"- 7S SR FEBR 2K — P R ) p- A A L Y
T o IZsE-3-O-25F M . FNE L T LSk,
80% .. 80% FAMEF 80% PEMEEE4) ' O FhlyZE
A& I I0 R E M2 R (P>0.05), M/KHEH
15 P2 ik G B AR . R R AR S Y

JUE Hb 225464, KPU)1A8 i 25 B AR v ) v EFe i 2 3
VER PP A B B ) BT AR v, L5 B — A HLEs
FIFRBU B E W E 2R EEETT A T E-7-
O- A HE T E M E E I S R I E&EY,
80% NHERHEEU &M 99.13 mg/g F1 3.37 mg/g, ik
E(P<0.05) 1 TIHEHREUY) . BT & I R
A FNFTHAER-7-O- 2 b P R A 25 5L
HE 7, AT IR S LS AR MUBE A X ER Dsi 24251

23 FEREMARBRTHRBEIHR S MR

2.3.1 DPPH [ HIEIERRAES  HIE 2 750, fEiE
M- R R B % DPPH [ EE B0 H AN R 1975
BREET . TE—EWEIEEIN (12~201 pg/mL), A
W HEEEUXT DPPH [ HH 2L BREE T REETAE Sk &
Wahnmisg R, M5 A aE . DPPH A i ALEEREE
AN 80% HF E (1C5,=42.17 png/mL) =80% £, s
(IC5,=42.21 pg/mL)=80% il (1C5,=44.40 pg/mL,
P>0.05)>7K(IC5,=189.80 ng/mL) . %51 DPPH [ th
FIEFRBE I T BE SRR S A . B S AR
WHRA K. MG RPUETEME EZ Tk
FH PO A PLIE R R &Y & B Tk
Y. b, DPPH H HESE RS A
25 F L, — M RS A 7 (AN HE ) R i 5% %
A4y SR, B L B B DPPH AYRE 1 iE
R T HEET.

2.3.2 ABTSYHHIEIERGES] ABTST EHEIFSH
R e e W= S A S T Y e NN T TR B =R f e (B
FHPS, B 3 W10, 8 B i AN W) 34 70 $2 By o)
ABTS™ H 2 EA N R TERREE ST, TE—a W
FEJE RPN (50~201 pg/mL) 2 I I EOC R, 7
BRSSO BE B IEAHDG . ABTS™T H HHELIERERTE

2 R EE SRR P I Y R (mg/g)

Table 2 Contents of phenolic compounds in different solvent extracts of P. chinense leaves (mg/g)

TrAE-7-0-
(3"-O0-W i T k-

. ) " A g WEBSO- o FFETO- . e
A AR FULSR OJLASE RILRHE NT S SRR PRS0 MHEE ERm 4neNRIEE TR EEEITA

ST kol R

R ) -

AT
80%IN T 0.26:0.05" / 7.80+0.03° 0.49+0.01° 0.06+0.00° 0.28+0.00° 0.19+0.00° 2.13+0.03* 0.89+£0.01° 3.37+0.31° 0.3940.02° 0.12::0.00° 9.69+0.24° 1.0120.00" 99.130.43°
80%Z % 0.23+0.00" / 7.74£0.27° 0.47+0.02° 0.11£0.00° 0.29+0.01° 0.24+0.01° 2.15+0.09" 0.90+£0.03" 2.73£0.05" 0.36+0.00° 0.12+0.00°  4.52+0.19" 0.98+0.04" 95.88+2.12°
80% 1L 0.22+0.00° / 7.48£0.05° 0.47+0.00° 0.06+0.00° 0.27+0.00° 0.23+0.00° 2.05+0.01° 0.87+0.01° 2.91£0.06® 0.39+0.00° 0.11£0.00°  12.32+0.18¢  0.94+0.00" 88.02+0.63"
K 0.29+0.01° 0.10£0.00 5.25+0.00° 0.17:£0.01° 0.048+0.00° 0.20+0.00° 0.07+£0.00° 1.46:£0.00° 0.62+0.42° 1.02+0.00° 0.16+0.02° 0.07+0.00" 3.07+£0.59° 0.22:£0.05° 23.98+4.63"

RN R IR A 51 25 5 B 3 (P<0.05) o
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