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pursh and comparison of component distribution in different parts
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Abstract: Objective: This study aimed to determine the extraction
solvent and compare the distribution of functional ingredient and

antioxidant activities in different parts of Penthorum chinense

EE£WMB WA RLB BT+ BEEEFEM T H (HS .1+
9KIGGO07) ; U JI| 3 Hb v 245 44 41 38 B BA 33 H (G 5«
SCCXTD-2020-19)

o, 2o, DU 18 Al B 2% B A 7= o T AF 58 9r (g
JIAE AL Bl 22 Be B 1) 45 8 S 4l BRI 53 i ) Bl BEAF 5% 5%
i,

BAS1ESE  EBR1983—) 5, I ARk Bl 2 B A< 7= i Tk 5%

FT A8 Al B2 B £ ) 5 78 S R F 55 BT ) @ F 5%
L1, E-mail: 154541462@qq.com
W s B H5:2023-07-24 el H#A.2023-12-18

1E& &

pursh. Methods: the total phenolic content, total flavonoid

content, antioxidant capacity and individual phenolic compounds
content in Penthorum chinense pursh were determined and
analyzed. Results: The total phenolic content, total flavonoid
content increased and then decreased with the increase of solvent
concentration. The seven main phenolic compounds (catechin,
pinocembrin-7-O-glucoside, kaempferol,

rutin, quercetin,

pinocembrin and thonningianin A), ABTS radical scavenging
ability, and ferric ion reduction ability were the highest in 80%
ethanol extract. The contents of total phenolic content, total

flavonoid content, ABTS radical scavenging ability, DPPH

radical scavenging ability and ferric ion reducing ability of
different parts of Penthorum chinense pursh were flower = leaves
> stem. The total phenolic content, total flavonoid content,
antioxidant capacity of flower and stem decreased significantly
with the increasing of storage time, while leaves were relatively
stable. In addition, the antioxidant activities of Penthorum
chinense pursh were significantly positively correlated with total
phenolic content, catechin, isoquercetin, kaempferol-3-O-
rutinoside, afzelin, and pinocembrin-7-O-glucoside (P < 0.01).
80%

polyphenol extraction in Penthorum chinense pursh,

Conclusion ethanol appears the most effective for
and the
leaves have the great potential for development and utilization
with high content and stable antioxidant activity.

Penthorum chinense pursh;  solvents;
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Table 2 The total phenolic content, flavonoids and antioxidant activities in Penthorum chinense
pursh with different solvents mg/g

sl JsE AL ke i T ABTS A 836 Br%  DPPH H iy B3 B % FRAP
7K 52.7544.814 15.2340.75¢ 251.86+32.864 8.9740.20¢ 1.3640.01¢
40 %4 B 100.1642.56¢ 29.1741.28% 520.05422.34" 20.44+0.05° 2.21+0.00°¢
80 Y4 H i 111.784+1.59" 41.87+0.88" 294.3749.46¢ 20.3740.06° 2.3940.14°
100 % F i 116.0744.19" 36.2543.42b 311.87%0.54¢ 20.2440.01" 1.9940.06¢
10% L BE 124.2741.38* 33.354+1.89¢ 614.0840.77¢ 20.43+0.02° 2.6240.05*
80 % . 125.16+5.64* 60.21+4.77% 318.3246.09¢ 20.6740.01% 2.57+0.04°
100% 2, 43.2843.94¢ 23.83+2.83¢ 192.444+9.21¢ 14.80+0.11¢ 1.01£0.00"
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Table 3 The contents of phenolic compounds in Penthorum chinense pursh with different solvents mg/g
sl BEFR JILZE R L FKILFEHE T SEMEHE R B-3-O-E/MEE R E
7K 1.8540.06* 0.5740.02* 1.2240.01¢ 0.42-40.03¢ / 0.160.02¢ 0.06+0.00° 0.3470.01¢
40Y W 1.75+0.00 0.52+0.01" 1.8740.03" 0.584+0.01> 0.0140.00¢ 0.31+0.00¢ 0.66+0.03¢ 0.910.04¢
SOV HIEE  1.76+£0.00" 0.40+0.01¢ 2.0240.02* 0.62+0.00> 0.03+0.01** 0.38+0.01* 1.1840.04° 1.2240.00*
100% I EE 1.6840.01¢ / 1.7940.07¢  0.58+0.01" 0.0340.00" 0.3740.01" 0.95+0.01¢ 0.10£0.00f
40% LW 1.79+0.00°  0.53+0.01" 1.9940.02*> 0.6040.00> 0.0240.00" 0.39+0.00° 1.1240.08% 1.17+0.00"
0% LMWE  1.49+0.02¢ 0.30+0.02¢  2.0340.02* 0.56+0.00> 0.04=0.00* 0.37+0.00% 1.08+0.05" 0.11+0.01f
100% 2B 1.224+0.00¢ / 1.24%+0.03¢  0.99+0.03° / 0.1240.01°¢ 0.2640.02¢ 0.65+0.004
sl Fo] i 2 T F4 # W Hit e % 1 4% M WEFBE 3 2RI TR AL B R A
K 0.4540.02¢ 0.2740.04¢ / 0.1240.00¢ 0.26+0.02f / 1.88+0.03¢
40 Yo F 0.91+0.04¢ 0.64+0.01¢ / 0.23+0.00°¢ 3.69+0.02¢ / 15.3340.44"
80 %6 H it 1.17+0.01% 0.7340.01° 0.36+0.01>  0.31+0.01"  13.38-+0.37% 0.38+0.04¢ 82.95+0.67"
100% HEE  1.2140.01° 0.7040.00" 0.3740.00>  0.3040.00¢ 11.66+0.11¢ 0.6640.03" 81.7740.68¢
40% LT 1.13+0.00" 0.7140.01" 0.3140.01¢  0.29+0.00¢ 6.57+0.034 0.01+0.00¢ 34.8340.06¢
0% LEE  1.1740.01% 0.8640.04° 0.46+0.02*  0.32+0.01° 12.89+0.12" 1.12+0.02° 88.60+0.61*
100% B 0.66+0.02¢ 0.3940.004 0.30£0.01¢  0.1840.00° 3.9040.03¢ 0.2640.05¢ 37.0340.204
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Figure 1 HPLC chromatograms of phenolics from Penthorum chinense pursh
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Figure 2 The total phenolic content and total flavonoids content in different parts of Penthorum chinense pursh
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AL B AL FIE B DPPH H i3 . ABTS H t 25 Bk
255 (P <C0.05) . 1M it o 4k B 1 38 JR BE 7t 2 0l
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Table 4 Contents of phenolic compounds in different parts of Penthorum chinense pursh mg/g
FE S B & T LR R ILEER FKILEZE BT SR EB-3-O-EFHET B
H1 1.2240.01° / 1.0840.069 0.58+0.01" 0.1840.00" 0.9240.04" 0.4240.034 /
J1 1.000.014 / / / 0.024-0.00¢  0.104-0.02¢ 0.284-0.02¢ 0.3040.02"
Y1 1.61£0.05"  0.33240.01 1.9420.02° 0.58+0.00" 0.0440.00° 0.38+0.004 1.07+0.06" 0.1040.00¢
H2 1.2540.00°¢ / 4,14-+0.03% / / 5.89+0.05% 0.154+0.00¢ 0.14+0.00¢
J2 1.0220.014 / / / 0.080.00> 0.6440.01¢ 0.8140.02¢ 0.3440.01%
Y2 1.4940.03b / 3.5940.23>  0.7240.04*  0.044-0.01¢  0.094-0.00° 1.75+0.12° 0.1040.00¢
B i PR G TR AR ik e 2% 11 2% 1y BWE TR 3 A TR ER R A
H1 0.13+0.01¢ 0.7340.014 0.30£0.00¢ 0.16£0.01°¢ 18.20+0.10" 5.88+0.09" 28.1940.644
n / 1.5040.02% 0.3140.03¢ 0.38+0.01¢ 7.774£0.17¢ / 2.8240.01f
Y1 1.1740.01" 0.84+0.04¢ 0.46-+£0.02° 0.33£0.00°¢ 12.93+0.13¢ 1.0040.02¢ 88.584+0.67"
H2 1.20£0.01° 0.5740.02¢ 0.26+0.004 0.194+0.004 24.5840.04¢ 7.81+0.25% 62.40+0.18¢
J2 / 1.1340.00" 0.49+0.01# 0.3740.00° 9.0440.05¢ 1.26+0.05¢ 4.424+0.36¢
Y2 1.3440.08" 0.7820.044 0.364-0.01" 0.394:0.01° 17.3240.22¢ 0.3840.10¢  104.14740.81%
T NEFEARRMRERZES BH(P<0.05),
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Figure 3 The DPPH, ABTS radical scavenging values and ferric reducing power (FRAP) in different

parts of Penthorum chinense pursh
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Table 5
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individual phenolic compounds content in Penthorum chinense pursh

BEEHESH AEM. SMULAMSRENLFERERE

Correlation analysis of total phenolic content, total flavonoid content, antioxidant capacity and

p<) HHE ABTS DPPH

Ei=Eon ﬁzﬁ@ﬁ ;gﬂ %{%I‘Sj %%li; FRAP &E&F# FILFER JLEE  RILEE AT
M 1.000  0.765" 0.585 0.868"  0.956" 0.437  —0.623 0.964* *  —0.395 0.507
SR 1.000 0.083 0.730 0.726 —0.034  —0.958* 0.781*  —0.097 0.900
ABTS A B3GR 1.000 0.524 0.671 0.497 0.359 0.589 —0.297  —0.772
DPPH H H L35 B R 1.000 0.803 0.056  —0.544 0.910* * 0.048  —0.757
FRAP 1.000 0.524  —0.585 0.970* *  —0.451  —0.172
WETFR 1.000 0.902*  0.383 —0.913* * —0.411
LA R 1.000  —0.630 —0.422  —0.829
ILER 1.000 —0.295 0.073
FKILEE 1.000 0.455
BT 1.000
S B A
INZ B 3-0O - ZF/ B
BRI
iy 8
PR/ SR A
Hi e %
1h 2%
WAL F BRI
U/
AR R A

Hih e o IO RE e TERE s gm0 g

SR YA HREAT ik 4 IF 1A

JEE ALy 0.990* *  0.945" " 0.118  0.935**  0.948* *  0.567 0.908" 0.748 0.069 0.539
SR i 0.719 0.797" —0.163  0.800* 0.941**  0.815 0.976** 0.870*  0.336 0.852*
ABTS H B3GR % 0.567 0.455 0.506  0.391 0.576  —0.199 0.424  —0.057 —0.603  —0.199
DPPH [ Hy i B % 0.859 " 0.899* * 0.263  0.930**  0.968" *  0.646 0.920" *  0.735 0.140 0.604
FRAP 0.947**  0.900* * 0.282  0.831% 0.881* 0.381 0.804 0.631  —0.196 0.346
BETm 0.485 0.261 0.192  0.169 0.291 0.548 0.200 0.006 0.002  —o0.101
S LA R —0.584  —0.644 0.305 —0.681  —0.671  —0.999" * —0.749  —0.901* —0.999" * —0.960"
JLE#R 0.963**  0.953" " 0.295  0.914**  0.965**  0.525 0.904* 0.742  —0.049 0.516
FILHKHE —0.403  —0.160 0.192 —0.105  —0.096  —0.672 —0.015 —0.037 —0.201 0.181
BT 0.751 0.736 —0.296  0.948 0.854 0.988 0.945 0.973*  0.903 0.979 "
S 1.000 0.956* * 0.193  0.938**  0.949**  0.619 0.919** 0.762*  0.105 0.584
125/ 3-O - 25 F 4 1.000 0.268  0.973**  0.968**  0.576 0.980"* 0.856*  0.014 0.712
BRI 1.000  0.120 0.459  —0.326 0.396  —0.073  —0.749 0.041
FJ 8 524 1.000 0.977**  0.748 0.995**  0.885** 0.290 0.781
EIX /A kL ae 1.000 0.664 0.972**  0.798 0.147 0.665
it e 1.000 0.737 0.953*  0.817 0.980"
115 By 1.000 0.897*  0.241 0.801
WA T B4 1.000 0.626 0.971*
TrAn % 1.000 0.828
R A 1.000

T« AR EH L (P<<0.05) 5 * * fCFM B FEM K (P<<0.01),
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L3 W -3-O- 25 75 Wl H B0 AR T v 4 38 A A 0 L L 4
By B F IR IE DGR B A S SR e R R
AR (P << 0.05) B AR i 3 IE AR SC (P << 0.01) 5 11 Ji L
IR BN 5w 8 W E AP < 0.05), DPPH H
MEEREEN R TR S B 2B S E0 2R
(P <C0.05) 8 M f & IE A 5¢ (P <C0.01) , DPPH H i %
HERAE I HILAER ML LB B-3-O-=F
WET M BHAHEFULLERSHNERE (P
0.05) B A Wi 35 1F AH G (P<C0.01) , 8k B TR IR Ak 5 L 2%
R AR LR B-3-0O-=FE AR 28 LT
2R 4 B B (P <<0.05) B g 1B 3 1E A 6 (P <<
0.01), Liu 2PV AFST R0, My 210 & 9 v e B 0 56 2 90
ST P B T2 T R 9 S R R R L 2 AT
B 3% AT RS B 281k & W 5 0 e AL I R A A AR O T
H JE AL
3 g5

WFFE S R S [] 37 7] i 0 EE B 20 4 B0 v 35 Pk R 4
FEXH B 2B B 2B G & DR
PEHEAT LEE . 45 2R W], 48 OV 700 288 78R 348 700 ok 2 X 1
W AR MLRR ) KT A AT PR O R, R R
JE G0 B R SR IO rh S 22 B S B R PR
AT PE AR b 25 T w5 BEAR Y 3, B 2 Y 42 B Ag
JET WHEE, M 80% L RS i A 7 Fh ik & ¥ it i
o ZRAILEL, 800 & B4R UM 8 B b iR M Ay HoA
SRGIEE . ML AR5 WA Y EE A
TR RAE A, BLoE g 2 B R AR e . R A T
BRI ER , B2l BB R 2 MR AT /B ET
R, R HORAE RN ZE 10 . 5 22 0T LUK 6 2 2R W] 58 A (K
25 M) S F 0 9 RN R L DL AR S T AKORT B K R OF A A
FH NI e 8 0 £ B R
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