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Extraction of Purple Sweet Potato Leaves and its Protective
Effects on CCl,-induced Acute Liver Injury of Mice
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Abstract : The ulirasonic extraction process of purple sweet potato leaves was optimized and the protective effect of the
extract on CCl,-induced acute hepatic injury of mice was investigated. The extraction process was optimized by orthogo-
nal test with three factors (ethanol concentration ,ultrasonic power, and ultrasonic time) and three levels. The hydroxyl
radical scavenging rate was used as investigation index. The protective effect of different doses (0.1 g/kg,0.3 g/kg) of
purple sweet potato leaves extract on hepatic injury was investigated by the establishment of acute hepatic injury model
using CCl,. The results showed that the optimal extraction conditions were as follows ; ethanol concentration of 70% , ul-
trasonic power of 400 W ,ultrasonic time of 17 min. Compared with the model group, purple sweet potato leaves extract
decreased the activities of serum ALT and hepatic MDA concentration, increased the activities of hepatic SOD and the
level of hepatic GSH,and obviously relieved damage degree of liver tissue in the hepatic injury mice. These results indi-
cated that purple sweet potato leaves extract had protective effect on CCl,-induced acute hepatic injuries of mice.
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Table 1  Factors and levels of ultrasonic extraction
K2 Factor
IKF- o
Level P g )% R (]
Ethanol concentration (% ) Ultrasonic power (W) Ultrasonic time ( min)
1 60 200 7
2 70 400 12
3 80 600 17
2.2 EHEMHRIWMBEREZEBHEMNNE SKHAFHE
KK A R 1 0 6 2 Y P SR RV BR 3R, SE I AEABEFRE(%) = [(A-(A-Ay))/
H FE B EC 1. 8 mmol/L FeSO,2 mL & F 10 mL ¥4 A, ] %100

BEEAE T A L. 8 mmol/L /K#R-ZBE 1.5 mL,
PR [ e B2 10 25 H - SR O W 1 mL, FE000
A0.03% H,0,0. 1 mL, 3 24 A 7, 7 37 °C K
I 30 min, 4R J57E 2000 rpm 2.0 10 min, 510
nm FIEWSCE . B 3 YORFHIME,

25 A IR DAZE IR /KA R i T VR A =S 1 n)
HR 2 8 A R 5 S g — 3

AR IR IR - 2 AR I 05 VA B 8 RO A
AFEL LA 1.8 mmol/L FeSO,2 mlL. 1.8 mmol/L 7K
MR- M5 1.5 ml A [ e 55 H 28 il e 4 B
VR 1 mL FZEE K 0. 1 mL AR Ay 5 P S BB 1
AA IR, 76 510 nm FMEWOEEE, HR 3 K

Ao NE O BRI IOE I s Ay A SR H 25
M- EECH A i V8 AR ) W D' B2 5 Ao R R ot V8 VAR ) AR
JER R AAE
2.3 INBRASEERTGLE

K 48 JUNE i JUErE KM /NRBERL > 1 4 21 . =5
P2 RERIZE |55 H 8 S D4R ) g 79 e 4 e A
AL WENPERSE 3 d R IR e g . KR 4 4l
(0.1 g/kg) Ryl EAL (0. 3 g/kg) 43 H ol HE H A
) 350 P IR T, 2 A L RSB 4 L sk
AR S 10 do FERIRG 2 1h 5, 457
i ZH RS TR 2H JR Y AR AR 238 0. 5% CCL, A
VR (5 B4/ BB A B R AT TR 5T ) 10 mI/kg,
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Table 2 Hydroxyl free radical scavenging activity of ultrasonic extract of purple sweet potato leaves

(A) LR

(B) i =

(C) M=)

gﬁf Ethanol Ultrasonic Ulirasonic ( mf/iflm
concentration (% ) power (W) time ('min) °
1 1(60) 1(200) 1(7) 0.0089
2 1 2(400) 2(12) 0.0122
3 1 3(600) 3(17) 0.0098
4 2(70) 1 2 0.0101
5 2 2 3 0.00415
6 2 3 1 0.0092
7 3(80) 1 3 0.00621
8 3 2 1 0.008437
9 3 3 2 0.018951
K1 0.0309 0.02521 0.026537
K2 0.02345 0.024787 0.041251
K3 0.033598 0.037951 0.02016
ki 0.0103 0.008403 0.008846
k2 0.007817 0.008262 0.01375
k3 0.011199 0.01265 0. 00672
R 0.003383 0.004388 0.00703
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Table 3 Variance analysis table
S F F g P
Source of variance Degree of freedom F value P value
A 2 4.988 0.167
B 2 10. 104 0.090
C 2 21.123 0.045

H1 % 3 Al A, = P R S I R P
0.045,P <0. 05, I L) 75 B[] o $12 B 3 B3k 0 Ak
FI  SE RS2 3, T P I AR L B BE Y P H
3524 0.090.0. 167, P >0. 05, PR 8 75 DR H &
PEve B X R UV B A AR AR 3
3.2 EHEM@FKREIYX/NR SR MiF
ALT B9%20m

LR R CCLy B2 B0IE H ALy ALT

e 5 2 T (P <0.001) , RSB, 55 H ot
TR 7 U B I 1 e R A L ARG R S 4 34 AT Il v
ALT 7K, SRR TR 1 8 25 5% (P < 0. 01 P
<0.05) , $E7 5 H = nh i P 4R B Xt CCl, Ui
/N BURFIE B B B AR VR o AR 5 4K
B3GR (P <0.001) , 3 B 55 H 2 b 7 SR B
JE ISR B & A (P <0.01) , X R B S H E
P I B T B Aok B AT — 2 R AR

x4 ZEHEMEBERRRYN/NRATEREL . ME ALT ERSIT

Table 4 The effect of purple sweet potato leave extracts on mouse liver index and serum ALT value

25 Dose
Group (g/kg - d)

ALT Mice liver
(U/L) index (% )

23 9 2H Normal -
HERIZH Model -

{EF 14 Low dose 0.1
4 High dose 0.3

29.67 +3.51%#% 4.85+0.03%##

93.38 +10.97 5.50 £0.09
61.23 =11.93* 4.89 £0.23%#
41.30 +6.11** 4.85+0.08"*

T SR BRAL A, TP <0.05,7 7P <0.01,7*#P <0.001,
Note : compared with model group,*P <0.05,#*P <0.01,*##P <0.001.

3.3 ZEHEMBAERENY/NRIFA%E MDA,
T-SOD.GSH B 820

SCYGE AL UL CCl, A5 70 %ot IR 2 458 1F % %t BR 2
2041 MDA & 8 5 7+, SOD %4 \GSH & it i

FREIR(P <0.05,P <0.001) , 5 H 550 A ik 2
HU () AR ik 4 35 6 B AT 40 40 MDA 7K AN
WE(P>0.05) {HIZ AT g Z 4L T-SOD 34 (P <
0.05,P <0.01), J2JH4HZ! GSH & (P <0.001)

x5 EHEMEBERERI/NAFELR SR MDA T-SOD GSH 7k F 17500

Table 5 The effect of purple sweet potato leave extracts on levels of T-SOD,GSH and MDA in mouse liver homogenate

T-SOD
(' U/mgprot)

25 Dose MDA

Group (g/kg - d) ('nmol/mgprot )

GSH
(mgGSH/ gprot )

25 1940 Normal - 4.431+0.397 * 144.165 +3.421%##

1iRIZH Model - 6.179 +0.536 99.369 +5.239
K574 4H Low dose 0.1 6.130 £0.912 118.368 +5.820 *
77l L4 high dose 0.3 5.801 +0.699 133.378 +8.318 *#

2.571+0.472 *
1.299 +0. 108
2.321 £0.096*##

2.905 +0. 170*##

T SRR HRZE HAE, ¥ P <0.05,%#P <0.01,%##P <0.001,
Note : compared with model group,*P <0.05,#%P <0.01,**#P <0.001.
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Fig. 1  Liver tissue structure of mice from blank group ( A,a),model group (B,b) ,purple sweet potato leave extracts low dose

group (C,c) and high dose group (D,d) (H&E staining,A-D; x 100,a-d; x400)
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