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Extraction, composition analysis and acute toxicity
test of seed oil of Gynostemma pentaphyllum

LIU Shi-Biao'*, TAN Xiu-Mei' , PENG Xiao-Lie', YANG Peng', LU Jiang-Ming’
(1. Key Laboratory of Plant Resources Conservation and Ultilization of Hunan Province , Jishou University ,

Jishou 416000, China; 2. College of Medical » Jishou University . Jishou 416000, China )
Abstract: Based on petroleum ether as extraction solvent and ratio of material to solution 1 : 7,the ultrasonic-assisted
extraction process on seed oil of Gynostemma pentaphyllum was optimized by single factor test and orthogonal test.
The optimal ultrasonic-assisted conditions were as follows: extraction temperature 60 ‘C , ultrasonic power 200 W and
extraction time 50 min,under which the extraction rate of seed oil could reach 28.13%. Physicochemical properties of
the seed oil including density, dioptre, acid value, saponification value and iodine value were respectively
0.895 g » mL.",1.518 n,”*,0.85,180.2 mg KOH « g' and 135.7 g I, » 100g" , which revealed that G. pentaphyllum
seed oil was a fine drying oil. GC-MS analysis revealed that there were 10 kinds of fatty acids in G. pentaphyllum
seed oil,and the mass fraction were linolenic acid(80.49%) ,oleic acid(8.05%) , linoleic acid(7.08%) , stearic acid
(1.79%) and palmitic acid(1.28%). The unsaturated fatty acids accounted for 96.48% of total fatty acids. In the
acute toxicity test,a dose of 65 mL * (kg * d)™ of seed oil were filled into mice’s stomach,and no evident poisoning
symptoms and animal death were detected after 14 d continuous observation, which preliminarily indicated that G.
pentaphyllum seed oil was of nontoxicity.and expected to be developed as a resource of health oil.
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JE LW (Gynostemma pentaphyllum ) H
SCF 2011 A4 12 A 12 HR A THIEE A & | g
2 WA, Bl 4C , T 2012 4F 4 A 3 HEEEL R,
TE IR AT 0 R T SE 8. AE 60 °C TRAR D
2 sl HET 48 b EAFE L SRS R EEALR
FHREZ 1.0 mm.E T THET,

/N LR fE R I B W R/ 1 B T R 3
B e 3R S50 S W A BR A J GF AT HIE S SCXK GiiD
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1.2 X FIFA{L 28
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B3 41 B e 0 b 1 3l ) SR P A5 o K R AR R

10 g A7 8 08 JFURE (o) BT 150 mL 45 2E 593 71
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i 10 T B A ) 2R 3 AR T VR A b E AT I T
R P B, F 3 s I RS 43R0 R A 4 BT
KR e B, L3 000 r e min AR B B0
4 min, K LU R A TE G 7% T iR AT e v 4
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JETP R MR B IME TR PR A EE R,
FREE AR i m, . PATICE 3 IRICE 34 (H.
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2.1 REEIEMTFH A RINEME MR

21l RIBEMNGREA T HRREG 0 TE
VLM S $E G R EE 12 7 SRR i E
Il B BB S A A RS D R 200 W I [R]
40 min, % FEAN [ R il B R I 4R BUR A5
R O I ey S G STl N B <
FE T Tl 00 S R 3G &, AN 3 S AR R
8 R EE A s /b, an B BOIR E S 30,40,50,60, 70
C . JHCR AT BN 24.87% . 25.43% . 26.54% .
26.78%0.26.86% . T X A BRI LR A FIE,
AR 50 C Ry e 4R BUR EE .

212 fEAENFRBMEAF T HRREG 0
BEEARBURE 50 °C BB ] 40 min &4, R
TG A Y 4 R 5 R [ R R ) AR A Y O
F BV T 0 45 B B o R R T R Y G T A T
B3 250 W LLS b BRI, G BT 3
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24.87%.25.15% ,25.40 % ,25.52 % ,25.60 % , HL 250
W by f il S O %

2.1.3 REBBT R s B A F R REG R
BB PRI 50 C A TE 200 W &4,
N TR B BT [R] A I AR ORI, 2 PR R
i E] 235104 30.40.50,60,70 min i, 32 BUR > 514
24.88%0.25.67%.25.76 % .25.83%0.25.84 %, x4k
B 3 W 3t 1 4 B3R 2 B o R IR 1 Ak B T
T T 32 8 42 v 19 . 1HL 40 min J5 A9 45 BICR B8 0 g
T, B 70 min 5 60 min AT, % B F] A
SEPE L BN 40 min b fR I 4R U]

2.1.4 EZGRIEKAL  FEL R IR OGS R,
P IR B T Ty % 0 8 A (] 2 5% ) i AR A5 R 1
HEEREE, ik = B E 828 50 F 22 5 1 K 45
WK 1 PR, oy Zomas Rk 2,

TEAS IR0 45 AL 3R WL 5 e 8 75 Il B 4R A i
WA R 0 K NTE S Re >Ry >Ry » B2 HL
B[] > $R O B > R Iy %, R 5 HEAIT R,
R T R BT () R R B T 4 R Y 5 A 3 KO
(P<20.05) , Hy I8 2 H AL ALK A F Cy 42
B ) ZR X B B LT JC 5% . DA 28 0% A1 5 R BE
By R, & B 1 i % g 3 R 4R RO Ak 4 G
H AsBCy s RIZIBGR E 60 °C 42 ML) 200 W, 42
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Orthogonal array design matrix and results for

Table 1

optimizing seed oil extraction from G. pentaphyllum

FRIE (90

S WE CC) IR (W) B (min) 255

No. Temperature Power Time Empty Extraction rate
1 1¢40) 1(200) 1(30) 1 20.11
2 1 2(250) 2(40) 2 24.39
3 1 3(300) 3(50) 3 24.91
4 2(50) 1 2 3 23.98
5 2 2 3 1 26.32
6 2 3 1 2 21.31
7 3(60) 1 3 2 27.80
8 3 2 1 3 23.27
9 3 3 2 1 27.50
K, 23.14 23.96 21.56 24.64

K, 23.87 24.66 25.29 24.50

K, 26.19 24.57 26.34 24.05

R 3.05 0.70 4.78 0.59

®2 EXHBERNAESN

Table 2 Variance analysis of orthogonal test

B2 J5 A i
297 KR Ss < O HHFMS F{HE BEKTE
N . DF . N .
Sources of Sum of Mean  Variance Conspicu-
o Degree of .
variation squares ()[ square ratio ousness
. Freedom
deviations
A 18.11 2 9.06 31.24 ¥
B 0.87 2 0.44 .52 RR#F
C 37.85 2 18.93 65.28 B
R#% Error 0.57 2 0.29
M Total 57.40
Fooscz.0 =19.00.F 15,2, = 99.00.
R3 GRELKHEMFHELEH
Table 3 Physicochemical characteristics of
seed oil from G. pentaphyllum
oy Pt (3t Sapiﬁlﬁ?fﬁon W
) Index of Acid value Todine value
Density . value
(g mL") refraction (mg (mg (g1, -
* mbL 20 . ol 1
(np™") KOH - g" KOH - g 100g™)
0.895 1.518 0.85 180.2 135.7

WS E] 50 min, 7E I 5504 T 50 00F Rl 1 9 42 UK
3WHEE M FHHRIEHy 28.13%

2.1.5 R EAFFd AL R K3 BN, ERE
ol = 98 ) AF X 285 B AR, U B 9 B A X A3 AR D
AR . P IATOGE 1,518 & T 2 HUE W
AT LR, BRI FAR TR &% 3£ . 0.85 mg
KOH « g 119 R {ELAR 90 SOk 1 0 K 0 3l 45, 28 B il
rh i N R % e A T T R AL A . 180.2 mg
KOH - g' i B ALK T — i A , 08 W1 25 1 D 1R
SRBAK, 135.7 g 1, » 100g™ {1l AR % 4 5 ,
B R 3 b S R IR D IR K £ L i R A R
SR W AE I AR E T
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Fig. 1 Total ion chromatogram of the seed oil from G. pentaphyllum
x4 KBEMHFHOBRER S
Table 4 Fatty acid compositions of the seed oil from G. pentaphylium
5 1 B8 15 i) &Y 7 AL (V0 X &= ()
Peak No. Tx (min) Compound MF Similarity Relative content
5 13.380 Iﬁﬁ&EﬁEE Cerzsl()z 97 1.28
6 17.171 9., 12-+ /\ Bk 5 R IR CiyH;, O, 97 7.08
7 17.300 9~ /B R 1T T CuwHy 0, 97 7.68
8 17.392 16—+ /\ Bk A% R TR CioHy 0, 88 0.37
10 17.821 RAN L Ciy Hy O, 98 1.64
11 18.075 RAN L Ciy Hy O, 89 0.15
12 20.648 6,9, 12~ /\ Bk = I R T R CiyHy, O, 95 75.47
13 20.732 6.9, 12-F /\ i =4 iR H iR CiwH;, O, 92 1.50
14 21.256 9,12, 15+ /\ Bk =) 2 FF CiHs, O, 89 3.52
16 21.563 AR R D Cy, Hy O, 92 0.72
17 22.071 Z AR W R CoH O, 92 0.30
18 22.417 T B o TR P T C, Hy 0, 90 0.14
20 26.020 R CoyHys O, 90 0.14
k5 EREMFHOAESEIR
Table 5 Acute toxicity test of the seed oil from G. pentaphyllum in mice
46 Ik 7 d 1k ~
151 P31 B I L 7 dikE L4 d IR T K R
L . . First weight Weight after 7 d Weight after 14 d .
Group Gender Mice number (@) (@ Number of death Poisoning response
Sz 4 T 10 19.8£0.5 29.641.4 31.841.5 0
Test group H 10 20.2£0.8 29.9+1.5 31516 0 F
e s AL
e e 10 19.940.8 29.441.2 31.4+1.8 0 B I PYBEIE 3
Control group T 10 20.1£0.5 30,2 1.8 32.1+1.4 0

2.2 AR EE T T i B S R BR 4H A 43 AR

K GC-MS 737 48 e A5 EﬁﬁEﬁtFE’JH‘E’T
0 B W TN <0 = S SN s R T B 2
i NISTOS 119 5 1 K dh 42 A6 28 f I\ 42 e B b 4l
F4 T I3 T ol 28 B AR 5 B4R (1 1,38 4D

P17 S BEE A1 i AR 20 A 0g
H g TR AR R L BT A 3R i 15 T A o 1) AR 6 5 R T
0. 1% M)A 13 Mg, £ 4 BoR T ek 10

Tl et J0 T2 B o 5 ol g I T2 %) R RT 5 6 DA s AR A
WM 6,9, 12-F /B = 4R H BE Co-TF R R
76.97%0) s T\ M R QMR . 8.05/ %60 .9, 12—+ /\ Bk
TR QM ER . 7.08 %) .9,12,15-F )\ bk =} R (o-
W RRAR  3.52%0) » /N R (BE AR R . 1.79%0) . T /N R
CREMRTR . 1.28 70) . F R TR (AE A M 12, 0.72%0)
TABR (HEAE R L 0.30 %) Bk DU R (AE A= Y d
fiz,0.14%) f1 —+— R, 0.14%) ., H i
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FUG W7 T b R 7R A6 1R R 6 A4 152 F0 L R o7 A BT
U5 TR 1 J5 2 0 R 3,51 %0 AN AR RIS i IR COIF IR A,
TR SR | A A= I 9 R AL A DU ) o 5 g D5 1R
(14 JoT 2 3 Bk 96.48 Y6 o AN TR AR 195 TR 5 1 AR B i 1R
L 27.5 ¢+ 1
I EMFHNIRAESETR

¥ 65 mL « (kg « &' IR BN & (0 2 i
T B NG 14 d MBI R, &4
/N BRI B I H AT N A S ¥, B W e Y
FER WA FE T W LR KA (R 5) . 5256 10 s 1
AEFE/IN B AT AR AR ) B AT R BV
IESE F B B AR AT Wy S s Al HRCOOR MR R
K3 537 H AR BLIE (2003 ] ) Y 27k 55 M 2 R b
HECHETR =, 2003) . A GFE .

3 A5t

FEVIATIMEE S 3 5 BRI L R 1 s 7 B R R R
03 B R B I T o i ) o A B RS A A i BB
60 °C,HEEINZ 200 W, £ HUAF [A] 50 min, 7E 1 5%
PR 0B A1 1 £ B AT 3K 28,13 %6, 3K Al
THRE KT R R 1 o R A 3 v ) AR T I T TR
7 3.51 %0, Horb R I R %) FH G I Ay B 1.79 %6
T 76 R0 I TR B 55 96.4.8 %0, 5 0 1 Il 7 R 14 1L
B 27.5 « 1,483 T 30 = 1, JoH R 0 RR R 5 4%
Bk 80.49 % XA I T W FRAF I B SRR R A
L2 P o~ ity v %) I 9l R 5T a3 LA 7,08 %%,
PN S Ik 87.57 % . IR & N M7 1 AR T TR
BRI JRR R 55 22 AN A0 RN 7 R 6 A AR B 22 F 2R B
DIRCCEMHAE,2008) s 32 AT 09 540, an 0 ot ) 4%
K A A I R A N 8,05 % . TR 81.62 % , K
T KR B TR 0 )k 8,499 A1 1.84% (R /NIH &,
2006) , 4%*%7&35%%%%@*&% fifi JiE 1R 7 &
A H B Z 1 W RR IR X — B DI REE LAy . X
LU T 3 ?‘{Hﬂ@& (69. 54%) 1 I 90 MR
(15.70 %) , fH R AR 1 & i HA 8.45 % (TR AL 4%,
2009) , AR T 4 B W5 B 3l v 19 SRR R , T UL 2
WA A TR AR R . [ B 2 B A I Y
YL EMBUE R . B R B TPl 2R E R+
O /N B S PR RE M SL U0 R L FE R & 65 mL -

(kg « ) "I 3EZE 14 d /DRBCA KRB IR A h 3
SEARFSE TR, N ) 28 4 HOE Atk 2e k. 243
BRE LTI B A TR R R S
AT LA S DR 5 35 IR DR A e O

S % Uk -

B =L 2003, PRABEE SR S0 5 PF O B R BT St 0 LML b
BRI L T AR 177 — 188
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