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Study on the ultrasonic-assisted extraction process of

Fructus Schizandrae oil and the hepatic protection effect
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(g/mL) . # F 3% 80 W, 425 atia 2 h, £ 3ig & 50 C, &
hFAAF MR E S 2994 P AR T T ELES
400, B FTLEZAEHN LN AATHTALEH
0.13%; ok TAAT M & F AK T A T 2 F BT AR
MDA 4% (P<C0.05 &% P<C0.01), 4 & SOD # GSH K -F
(P<<0.01).HE % & % R 2 & AR T A4F 0w TR F B &b K
JF 2 JEL K BE 3R P8 5 R B A

KB : Aok T AT 4= 0 s A2 5 A BRI R & AR AT
Abstract: Using the extraction yield of Fructus Schisandrae seed oil
as an index, the ultrasonic extraction process of it was optimized by
single factor and orthogonal design. HPLC was used to analyze the
content of schizandrin A, B, and schisandrin in the seeds. The mice
liver injuried model was established by administration with CCl; and
the contents of GSH, MDA and SOD in mice liver tissue were deter-
mined. HE staining was used to observe the pathological changes of
liver. The results showed that the optimum process was as follows:
the extraction solvent was n-hexane with the ratio of solid to liquid
was 1115 (g/mL), treated by the ultrasonic power at 80 W for 2 h
at 50 “C. The extraction rate of Fructus Schisandrae Seed Oil was
29.94%. The content of different components was detected as 4.0%

of schizandrin A, 1.95% of schisandrin B and 0.13% of schisandrin.
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The injury of the mice livers could be successfully induced by admin-
istration with 0.2% concentrations of CCl,. The high, medium and
low doses of Fructus Schisandrae Seed Oil could significantly reduce
the MDA (P<C0.05 or P<C0.01) and increase the levels of SOD and
GSH (P<C0.05). The HE staining results showed that schisandra
seed oil could significantly inhibit the edema and necrosis of the mice
livers.

Keywords: Fructus Schisandrae; seed oil; ultrasound-assisted ex-

traction; lignans; hepatic protection
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ACHEIF B A PR 1 L O bR TR — 2 O R AR I B ae
KA
L Mk S5k
1.1 #p5EE
L1 AR5

KT AR T BTG L B A A BR A A

FLEA 1 /N B - SPE 4, v [ A IR A 00242 56 DU 2 P K 2 oK
LR L7/ NN

GO SRR NG T S ST NN 1 S Sl ol (TS
99.46 %0 , AR 2 W7 R AL MR BRA D 5

B« 0 3% 20 R R 3 R AL A 3 A IR A

LR TR TGk eI C % A ol ek L DY &1k ik < 5 AT
g, REE TS TAHRA

e B2 IR E ARG B A

GSH.MDA,SOD 5 & : ff i i BURHE A BRA F 5

JFZ8 5 B i 100 mg, b 5t K25l A BR A Al
1.1.2 BB

Ty — T R ALC-210.4 B, £ F#i fl 2
X EE AL mO B BR A T
B I T TR A KQ5200E 1Y, Bl i M E AL 2% A R
R KA RO TDL-5-A B, |22 2 Bl AL g
s

T 50 W A 3% A - Agilent Tech-1260 %, 22 £ {8 FH 45 A
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1.2.2 FCBRFFORE A SRR AR R T E K AR BURY
W5 I AR LR FFIOFF GE i ) T A 100 mL £ JB )
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1.2.3 ##ET M

(1) PRI L3RIl 3 5 4%, K IR 2% 48 1 70 il 2%
(KWL BR T A ik IE 2 %) R EE [ 10,1 ¢
12,1 :15,1: 18,1 : 20 (g/mL) ], & B fa] (0.5,1.0,2.0,
3.0,4.0 h) 42 B BE (20,30,40,50,60 C) , #7H 3h # (40,
60,80,100,120 W)5 A~ [A Z X2 MR A 3200, 2 06 & e —
PR R AT 20 PR a6 m A 45 AN BRI 25 g < R B
RMIECBE B EE 10 15 (g/mL) ., $2 B fE] 2 b, $2 BCiE B
30 C,BAEIIE I W,

(2) TEACIRI BTt M A PR 3Rl 30 iy 45 20 L DA 3R il o
% dE bR R B R =K IESS IR LRI 2
1.2.4  FHBRFROFM P ARIER SEGWE RS8O0
O BRI E AR R &, W AR R SRR B 2 F .
21 b o il 4R 2 43 B A 57.00 pg/mL By TR R N R
W 26.25 pg/mL B TR F £ 2 % MO . 4.80 pg/mL (1 FBK
T OGS BRSO A W R 3R 3 % BR R M 0.0,1.0, 2.0,
3.0,4.0 mL F 5 mL 2% & it I o 28 49— R B Uk B
B0 R TR o MR LRV VR 20 Ll R O RO £ 54
{,35% 2% /1 24 : Diamond Cs £ (4.6 mm X250 mm,5 pm) ;i 3l
AH K R L Dy 80 1 2005 i i 1.0 mL/min; A il 3 £
254 nm; PERERE 20 pLs HEYR 30 C .l Rk E, HE AT 4R
BUH SRR ARERNS &,

1.3 REFMERRH IR

1.3.1 e RHA/NR 48 R kHE 18~22 g, BHL4Y
76 AL 8 H L MEMER K . R A A R FORF i 7
A CHBEF ROl 2 g/kg) . ) & 41 CH R F FoFr ol
1 g/kg) G 20 CILOR ¥ FhoFF Il 0.5 g/kg) | B PE 2 4 %) 1R
P28 4R 5.7 mg/mL) A5 B T 41 LA K GE 8 X BR 4
1.3.2 24 Ry e )

(1) 0.2% CCL, A= I 75 9 TiE 1 < KG 2% HE B CCLL 0.2 g
F 100 mL BRI A: i E 45 .15 0.2% CCLAE A IV .

(2) 24 mg/mL JiF 28 SRR B 09 e U 28 R A
20 F(EE &R 1.427 @) BFCANKS . S % PR IO 48 4R 8 K
342.5 mg T 10 mL & &, HZ8 18K & 25 FIBT 7 4 2
21 AW BE N 5.7 mg/mL W ZYIE T .

(3) A -l AT il 4 2 il R P T TR < 4 ) R B R ¥
FOFFM 2.0,1.0,0.5 g F 10 mL 25 & 0 ASEAE Tl & 4%
P25 G 43 50 200,100,50 mg/mL 9 FLBR F FIOFF il 4E
ALV R
1.3.3 JF#GHEAMESy EATERER 12 h, BE
20.3~23.1 °C, E2 20 Pa(ifi R 180 Pa, i Xl 160 Pa) , 48 X}
M RE 40 %6 ~60 %0 By 1R 35 2 4 T SeBe /N BREAT 1 R A 38 i 1k
WA KRG HATIESL 7T d MG, THAAME 1.4.7 RFER
0.2% CCl, 164 i W v IR 4R 5 B B JE R L5 1.7 R
10 mL/kg, %% 4 K& 5 mL/kg,

1.3.4 By HE

(1) TUoR 5ROl o AR ) o 20 45 25 07 5 4 0 g R
HEWE 200,100,50 mg/mI TR F-FlAF Il 46 A il 7 W IR
910 mL/kg, 4% 10 mL/kg HEMZEBOKIE B2 A4, JF T4
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FE/N T TOWR T A A D SR B A B AR BT AE T

i 1.4.7 KEMW 0.2% CCLAEA MR .

(2) FHEZ Y3 AL 25 )7 1 B R 24 mg/mL i
TR TR B 10 mL/ kg & YCHE W 5843 48 50, [6) i Vi iR A6 2E
i 10 mL/kg VE N X IR I FAAZHMEE 1.4.7 KRR 0.2%
CClL B A M W

(3) T A - B REMEAE Az 9 10 mL/kg 7818 K
10 mL/kg fEXT B 3 FA L5055 1.4.7 RIEMR 0.2% CCL 1
A A

(4) 1E K B4 B K A8 AR Wl 10 mL/kg, ZE48 K
10 mL/kg, H- T4 25 0058 1.4.7 KAMEH AR L] 0.2% CCL 1
A TH S S AE AR T
1.3.5 W5l BE— MR CCL L 16 h 5 ¥ /MR
U 35 4k BE B BT, F 0.9 26 Az B R 7K o 3 e 25 B TR A il
YI— /N R % 1 0 9 C(g/mbL) LB A A= B ER UK, 76 vk
KGHER T EIKIEHBEROEH 5 000 r/min 5.0
10 min, X EVE A A .

1.3.6 ZMHKGSH & RillE  RAMEERE, @i
5 e H S i T A A AR B A B IR (GSSG) i T IR Ji Y 45
ot H K (GSHD , 1 GSH 0] LA A A €6 )i 4 DTNB J B 7= 4 #%
i TNB fl GSSG™ ., F 405 nm 409 5 W i B, 3+ &
GSH 4 %,

1.3.7 WZEEMDA) & & E o S AL ¥ Be 5T B A 7= 4 h
i MDA T 5B W ZR% & . BRataE &Y. 4%k
FEiT 532 nm AR A L i1 MDA &M,

1.3.8 R (L (SOD) IEPEM & 3 s K I3 nd 450
TR 7 58 7= A A B T R R R RO B e R
HERARMER T2 Ea @, M SOD W #ll &l st & KL . 53
JEIEEE T 550 nm Ab e fa L 315 SOD i #:0

1.3.9  JEREWGERAGIN AR A AT A 0 A, A 4 mo A7
PR . & IR M B OB K G AT AR AR R
(HE) e (5 P b 4786 BE Z WK K G #1808 v i &
B P DR B ke o g i P R A B B L BB RO

2 BRSS9

2.1 REIZHRUHER

2,11 WSRO F RO R BOR A & 1 g5 R
FW L LUIE O by i 50 I T R 1 O il A 42 B3R dee I
e 1E T be S 48 BUA R 4T 5 25T .
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Figure 1

LW AhEE IECKE
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Effect of solvent types on extraction rate

of seed oil

2.1.2

N

PHBCEC T TR T PO IR BOCRE h 1A 2 W
VAR B A T B SRS TR T Ak 2 3 v R B

N

SR IR B N B RE R EL O 10 15 (g/mL) #EAT
Ja 8T

257

241

R
Extraction rate/%
N
[N
T

19 Il Il Il J
1:9 1:12 1:14 1:17 1:20

AR L
Ration of solid to liquid(g/mL)

B2 #gbstitm R Ha

Effect of the ratio of solid to liquid on extraction

Figure 2

rate of seed oil

2.1.3 A AR TR T O IR R & 3 AT
IRy SR EIUE DRSS SR PN EREF Dol B S
B —E BB G AR AR W L 0 R R R R R ) R KL
FHAR 22 0 o3 B 4 Y 3 28 i 53 X0 3l T 8 EL AT R B4R R
g e AR £ 4 . R A T AR 80 W HEAT S5 SR AT AT

29.51

29.01

i
Extraction rate/%

28.0 Il Il Il Il Il J
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L]
Ultrasonic power/W

B3 A8 ARk R e

Figure 3 Effect of the ultrasonic power on extraction

rate of seed oil

2.1.4  SRIGUREE) X 00K T FlOR I SR BCRAG R 0 18] 4 AT
1 P I )Xo R i A A W EL 20 4R RO ) 335 —
FIREE I » 4 82 S 1< F2 HOIS [) 32 il 3 OR FF T AT 0 3k % 4 R
A 2 h AT JE Sebt e .
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Figure 4 Effect of the extraction time on extraction

rate of seed oil
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2.1.5  PRBORBEX Tk T RO IR BRI R i 5 AT
R o 7 R A3 S BT PN R T ROR it B SR B R AR A R R
B8 5 25 5 0 S B N AL B R TR 40 °C O B I 4R I
HE.

29.01
X
<
< 2851
¥ =
= §
@
£ 28.0r
=
=
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PRI
Temperature/C
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Figure 5 Effect of the temperature on extraction

rate of seed oil

2.1.6 GEZTIASE MR o DN RO 2 4 B A A0 A5 1 ORI
Ll P T L R IO i) | R BB B O PR ER L A S U PR R =K
A IE SIS R KPR R 1L B8 ae A5 R LR 2,
TR 3.

HY e 2 7T 5 0 A R R T RORE i B BORCR: 1 R
A B> A>D>Cs th J5 28 73 Hr 45 5 A0 A0 L R 2 R %k

®1 BEFRKFER

x3 FEDWE
Table 3 Analysis of variance
HE MmEVirM amE Fib FIEAE B
A 0.020 2 4.000  19.000
B 0.174 2 34.800  19.000 *
C 0.005 2 1.000  19.000
D 0.010 2 2.000  19.000

Table 1 Factors and levels
o AR BEF SR/ C IR/ D SR EBOREE/
e (g/mL) w h C
1 1:12 60 1 30
2 1:15 80 2 40
3 1:18 100 3 50
T2 EXHERER

Table 2 1,(3") orthogonal test and data processing
i A B C D R/ %

1 1 1 1 1 24.0

2 1 2 2 2 26.8

3 1 3 3 3 28.3

4 2 1 2 3 26.0

5 2 2 3 1 26.4

6 2 3 1 2 28.8

7 3 1 3 2 26.0

8 3 2 1 3 27.4

9 3 3 2 1 29.1

ki 26367 25.333 26733 26500

ko 27.067 26.867 27.300 27.200

ks 27.500 28.733 26.900 27.233

R 1.133 3.400 0.567 0.733
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PR EAT B 0 (P<<0.05) s e T 5 448 A,B, G Dy,
BURHB EE 10 18 (g/mL) (#EFE T3 80 W FEHURF ]2 h $2 B
L 50 °C,

2.1.7  BESEE REEARH 2 g [ — TR R 3 . A3
SBT3 AHIE N e R R LR T2 A5 B Rk A A
Wk 29.86%,30.0%,29.95% , -3 Ry 29.94 %, RSD
{2 0.25% ARIR &, TERE . F0R T 0kl b 1k 7
HEERN 4000 . KR FLESREN 1.95% ., Ak FREH
BEN 0.13%, 53k [ 14 ] v 41 38 09 B0 AH B AR NE B A
T AR TR B R i R T R A E

2.2 PRMERATR

2.2.1 FLWR BRI /D BUF2H 20 GSH,SOD k¢ MDA %
PERZ M CCL 7E JIF 40 Ji 2 3R P450 AL B AE T F . 2B
CCly « #1 Cl+ ,CCly « S 2 BE Bk A AL 72 BA S 25
RIFARGI F BT . B RS 5 4 R 5
BAERIRER L 2L . SOD Ml GSH-Px J2 28 il 2E 9y 1A 14 1 g
TP IR R EE BT EILE . B A S E R E R A
FIRZ L A R AE R Y. YT AZ B G
. SODGSH 23 B 28 Ji 14 #E 1 3% #7382 . MDA 21k P A
H BB g 0T A B O Aot AR A A 0 AR 2 s MDA K
B AR T DR e 4 AR R T, iR 4 n AL
25 F X IR LA B A T 4l /N RUF 1 28 GSH Al SOD 7K
- 5 2 R (P<<0.01) , MDA /K & 3% 7 & (P<<0.01) , % 1
CCL JIF 451 195 458 Y 38 A5 1 ) 5 /N BT JUE 47 44k i T BRI, Ak
NI, 5B G AL B R T RO A L 7
SR %8 2R ORI 25 2 7] | 3 PR IR 41 40 MDA & & (P<<
0.01) . FF 5 SOD #l GSH /K- (P<C0.01) , 371 To WK T FlokE il
AT 5 e /N BT U A S A RO R YO 0 L AR 4 AL
il A2 5 B 4 A P SRS .

2.2.2 HBRTFRORF IS N BT IR LS m HE 6
T 23 FUG BRI AL US540 15 S/ 45 4 52 8 JHF 440 B
R TR L 248 ME 2 TE R 4 M I 5T 40 g, 4l A T
BA7 oA L B A A e A A AN 4 A 38 ) A R R
RAELHE 6(a)], CClL AR LT /s v B R L JFF 40 i 3% 35
L JFF 4 i 50 0 A B b R 4 W 0 A U 4 VR A A — B
KRB IRTE AL 6 (b T BH At o) 8 4 JTF 40 il JB 245 3k
ARG T H LR 6 (o) 20 B 48 S8 5 o 75 W7 o A1 5] o5k 4 T 40
TE BN IEF AR A FB 43 T 40 A 56 B A, 11 X AT R L
21 9 E 40 s v L 6 (D) s Hp o 390k K 22 580 ik 45 4
¢ CCL AR ALK A B 2 JIF /N S5 4 5 3 20 i HE 9 5% L T
IMITE A FE A T 25 (X IR AL RS2 R E IR P R
SERHESILE 6> (D],
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E /N T AR LR T R R A B AR I 2 A A B A A AR

%4 SOD.MDA.GSH &8z R"

Table 4 Results of SOD, MDA, GSH content
- H 5/ GSH/ SOD/ MDA/

(mge+kg ') (Ue+mg !+ Prot) (U e+ mg !+ Prot) (mmol » mg~! « Prot)

25 % B 127.38+£17.23 79.347417.60 7.4540.93

JHF 458 40 45 20 4 50.23+6.44% 13.1141.98¢ 17.55+1.67¢

FH A4 X BE 20 105.56+15.05¢ 68.34+7.87¢ 9.6740.95¢

TR TR DA R 2 500 94.45410.21¢ 53.9648.53¢ 14.4441.455

TR T ORE I o ) 2 1000 103.56412.85¢ 59.4846.55¢ 11.344-0.88¢

TR TR 0 ) 2 2 000 111.87+13.95¢ 66.45+5.67¢ 9.65+0.49¢

T a5 IEH A B L, 25 S 35 (P<T0.01) 5 b, 55 45 (3 A5 780 2 AH L L 2 57 1 35 (P<C0.05) 5 ¢ 5 JIF 452 93 46 0 41

A B 22 T4 B 35 (P<C0.01) .,

(e) TUBRTRoks 50 1k 2

(£) T FOAT e 25 77 ek 4L
B6 RFEBENSEHE & &,X20)
The pathological figures of liver

(HE staining, X 20)

Figure 6

3 &g

SR FH 5 DR 2R B B A B a6 X R T ORF i B A 4R
BLZHAGRA B RERB T L N BRI 115
(g/mL) G A& 80 WL 4R IUE ] 2 h, fREGEE 50 C. 5%
WESLH KW TR E  $2 il & . HPLC % 23 B 100k 7 Flokf
P RN R A R A IR TR R 40000, TR
FLREGREN LISV HRFEEN SRR 0.13% . RIFIRE
B I N S =N RN i SR R I 3 (19
41 MDA & & (P<C0.05 8% P<C0.0D) . J} & SOD fl GSH /K
(P<C0.01) » 15 B T WR i okF il ) 8 38 283 /0 B U 114 AL Ak

RLBCRBL . HE He @ 45 R 87w TR 1 FhOkF il ol st /s B
AR K I IR B SR AT . S D) RE A 5% 19 ML AR AL 2
6 b 114 722 1k T 7 el B 2 T 2 0 o i R g il A A
— B
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