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Study on the purification process of flavonoids from Phallus impudicus

and its effect on exercise endurance in mice

BIAN Wenkun
(Tianjin University of Finance and Economics Pearl River College, Tianjin 301811, China)

Abstract: [ Objective] This study aimed to optimize the purification process of flavonoids from Phallus impudicus and explore its anti-fatigue
effect, and develop potential anti-fatigue products. [ Methods] The purification process of flavonoids from P. impudicus was optimized using
single factor and response surface methodology, and the effect of purified flavonoids from P. impudicus on exercise endurance in mice was
studied. [ Results] Compared with AB-8, HP-20, and D101, the PVPP had the highest adsorption rate for flavonoids from P. impudicus, and the
optimal purification process was as follows: the concentration of crude extract of flavonoids from P. impudicus was 3.2 g/L, the concentration
of ethanol elution solution was 56%, the elution flow rate was 28 mL/min, and the elution volume was 2 times the column volume. Purified
flavone, i.e. (92.05+1.05)%, effectively prolonged the weight-bearing swimming time of mice, reduce the contents of serum lactic acid, blood
urea nitrogen, creatine kinase, malonaldehyde and serum urea, and increased the contents of serum lactate dehydrogenase, total antioxidant
capacity, glutathione peroxidase, liver glycogen and muscle glycogen in mice. [ Conclusion] PVPP was an excellent new medium for purifying
flavonoids. Purified flavonoids from P impudicus could alleviate fatigue and enhance endurance by changing biochemical indicators,
enhancing glycogen storage capacity, and antioxidant capacity. Flavonoids from P. impudicus could be used as a functional food additive.
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Figure 3 Effects of ethanol eluent concentration on

flavonoid purity rate
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Figure 4 Effects of elution flow rate on flavonoid purity rate
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Figure 5 Effects of elution volume on flavonoid purity rate
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Table 3  Analysis of variance of regression equation
JrZERWE CFHM HME Y% FE P BEM
1578 141928 14 101.38  53.30 <C0.000 1 #% W3
A 13.02 1 13.02  6.85  0.0203 B
B 235.68 1 23568 123.92 <C0.000 1 # @3
C 147.70 1 14770 77.66 <C0.000 1 #% @3
D 166.96 1 16695 87.79 <<0.000 1 # 2
AB 20.75 1 20.75 1091  0.0052 #% %
AC 26.06 1 26.06 1370  0.0024 #WE
AD 3.73 1 3.72 1.96  0.1834 ANEH
BC 1.99 1 1.99 1.05 03239 AR
BD 147.74 1 14774  77.68 <C0.000 1 #% W03
CD 29.21 1 2921 1536 0.0015 HEE
A’ 262.47 1 26247 138.01 <C0.000 1 @3
B? 180.91 1 18091 95.12 <C0.000 1 % W3
C? 171.45 1 17145  90.15 <C0.000 1 # @3
D’ 348.15 1 348.15 183.06 <<0.000 1 #% i2
Bk 2% 1252 14 0.89
AT 10.44 10 1.04 201 02619 AW
T 24 T 0.81 4 0.20
X
N
2 Z
<
017,?@,][’ 7?/1 0“
fl‘o, dh% AT
25 65 M . %
/50 //[ (’I‘u(fﬂ /%“(: 2.0 70 - ‘I\aﬂ& @f ““«a\m(\l
S Gy Ny, iy, B enl
Plyy, Ot of /ﬁp AnoOY \\)
sy, Hay,) hal
'5\) ']n"’fs
B6 A3 & BAIE IR Y IR E Ak Bk OB AR AR
o F oy e poE B
Figure 6 Response surface of the effect of concentration

of crude extract of flavonoids from P. impudicus
and ethanol eluent concentration on flavonoid

purity rate
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Table 4 Effect of flavonoids from P. impudicus on the biochemical indicators in mice

21 51 LA/(mmolsL™") LDH/(U-L™") BUN/(mmoleL™") CK/(UsL™" BU/(mmoleL™")
K4 8.35+0.35 1266.30425.76 8.3240.29 216.14+12.74 7.98+0.19
P4 10.9440.4724 582.25419.47°4 11.064-0.3822 352.71+£13.1244 10.434£0.25°4
LCF# 10.86+0.38 600.33419.98 10.87+0.25 342.69+13.42 10.284+0.22
MCF 41 10.52+0.33 646.52420.61 10.57+0.23 328.37+12.96 10.024+0.19
CF# 10.1420.30 683.96+21.17" 10.2820.22 316.474213.20" 9.8240.23
LPCF# 9.98+0.32 696.64+22.01" 9.74+0.26" 299.30+£12.67 9.63+0.20
MPCF 41 9.4940.30"" 895.26+24.137" 9.1640.20"" 271.74+13.017"" 9.094+0.217"
PCF 4 9.11+0.28"* 1073.48423.57"% 8.7540.23"* 246.42+12.827% 8.7440.227*

TS KAMK, AANFREEE 2R (P<0.01) ;5 PAME, *Fm B E M2 5 (P<0.05) , **Fm il b F M 2% 5 (P<0.01); 5

CFHAREL , #3678 W VE 25 7 (P<<0.05) , ## e m i i M 25 5 (P<<0.01) .
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Ak (P<C0.05) , 1 B e 701 4 119 4 200 B IR 35 By B — o
14 32 = AL ST S AL E 7 76 s LPCF 2H 19 T-AOC ZE fL JE W]
2 %, GSH-Px Ffll MDA ¥ g & #4451k (P<<0.05) ,MPCF
A1) T-AOC 8 3 P28 1k (P<C0.05) , GSH-Px fll MDA 4 ##
W AL (P<<0.01) ,PCF 411 T-AOC .GSH-Px fil MDA
AR 2 M AR AR (P<C0.01) , BEBH 4l Ak )5 19 4 PR B B A
— 3 4 = MRS A AL e D VE T 5 CF 4 L% . LPCF 4
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Table 5 Effect of flavonoids from P. impudicus on the

antioxidant capacity in mice

a1 T—AO?: GSH—P:/ MDA/ﬂ
(UemL ) (UemL ) (nmolemL ™ ")
K4 7.13+0.31 384.79+18.21 3.78+0.16"
P# 43440215 221.54+14.78""  8.634+0.26""
LCF4 4.5540.19 239.85415.22 8.010.24
MCF4  4.794-0.24 258.74415.19 7.760.21
CF4l 4.96+0.27 277.37415.52° 6.57+0.22"
LPCF#  5.5840.25 293.454+15.71° 6.1140.20°
MPCF4l 62120277  324.654+15.33"" 5354025
PCF 4] 6.8840.297"  347.41+15247" 42540217

TS KA, ANAFTR R 2R (P<0.01); 5 P4IH
B, *Fn FE 2 5 (P<0.05) , ** KR i I 1k % 5
(P<<0.01) ;5 CF AL AL, #3578 35 M 22 55 (P<C0.05) , ##
FER M i 22 7 (P<<0.01),

T-AOC Fl MDA #J & 3 £ 25 4k (P<C0.05) , GSH-Px % & 3
4 2% {6 (P<<0.01) , PCF 41§ T-AOC . GSH-Px il MDA
e . 2 P AR AL (P<C0.01) , 6 BH 4k J5 11 4% 205 98 i 12 25 L
PR AL RE 1 F LIRS WAL SE B . 4 PVPP U 4
0I5 1 4 3502 TR 68 0% A 80 3 WL IR ST Bz U8 S N 2% fi
HUIARSE 55 , #2747 BRAZ sl ) .
3 g5

R AR e i Wt 5 R ) 4% A BT 118 0 B R e g, R
— PR S 0 T S AL BORL . e RS A T AT T
FLE J5C) Jo k3 3.2 /L VR BV & B R AR B 56% L Tk
JIE % 42 28 mL/min  PEBLAR B 2 AR IR R  ZE I T 5B 80F
A G & R A2 (92.0541.05) %, 5 4 75 i B ML U
AR T T 3T 565 /NEGZ shii 57 52 ma i) 45 5 22 08 i
Al b 5 A 28 TR Y /0N R B i Uk e R4 . A
o, AT REAR /I BRI 3 0 LR | a0 DR 25 R LR B T
UNIREY S om0 B =P W (IR PN 3 e s i
ARRE T A e K S A A R DA R /0 BT
B IR LA SN BRVURE & ik o 42 20 8 R 7T LLGE 2o e A
A A8 A T B TR A% A5 BE T DL AR b A R RE Tk
G RIE 57 KSR DA B o A 3R BT U 95 I,
Ji B340 0 R FH 52 B 5O o A TR 1E A I R e R0 A 1 R
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