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Abstract ; The effects of the instant press extraction,hydraulic press and n—hexane extraction methods on “Danfeng” Paeonia
suffruticosa seed oil extraction as well as the oil yield, physicochemical properties, main components and antioxidant properties
of the extracted oil were studied.The results showed that there were significant difference(p <0.05) of the oil yields among the
three methods of hexane extraction(31.26% ) , instant press method ( 14.27% ) and hydraulic method (7.81% ) , respectively.
There was no significance variance(p > 0.05) between instant press extraction and hydraulic press method on the oil iodine
value,and very significance variance (p < 0.01 ) on the saponification value (p > 0.05) . The water content and volatile
components and peroxide value of hexane extraction and hydraulic oil were significantly higher than that of instant oil (p <

0.05) ,and the acid value of the oil extracted from n—hexane was significantly higher than that of the other two methods(p <
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0.01). There were no significance varianceon the palmitic acid,linoleic acid and squalene contents of the three methods(p >
0.05) ,butthe contents of stearic acid and oleic acid in peony seed oil extracted by n—hexane were significantly higher than those
in the other two methods(p <0.01). Linolenic acid accounted for 30.98% of the total fatty acid in instant press method, which
was significantly higher than that of hydraulic (23.22% ) and n—hexane extraction method (15.98% ) (p < 0.01) , and beta
glutamol was the highest in the instant pressing method, and there was significant difference among the three methods (p <
0.01).The results of antioxidant evaluation showed that the removal of 1,1—-two phenyl-2—three nitrophenyl hydrazine ( DPPH)
free radical was slightly higher than that of the hydraulic method, and the scavenging ability to the hydroxyl radical was more
than that of the instant pressed peony seed oil.The absorbance value of the hydraulic peony seed oil in the range of 270~450 nm
was higher than that of the other two methods, which showed a good sunscreen effect. Practically, the peony seed oil could be
extracted by the instant press or hydraulic method firstly,then the oil cake could be extracted with hexane,combination of the
two steps would improve the oil nutrition as well as contribute to the high oil extraction rate.

Key words: Paeonia suffruticosa seed oil; instant press method; hydraulic press method; physicochemical properties;

antioxidation activity
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FEPHE AR RS AR 25, LR O & A R A 2
B 2B IR A A= 2R R0 AN R0 i 5 P 45 4 R 3, (L
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RS B TR . Mk AR NIRRT
BRI BOmAE , & F% o0 B B o0 % (B R BCRAH
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BRI FEAEDLINIRES , B i S 90 °C, HiFk 15 min
JE BCT InFRE IF I ATT5C, A 80 CHET 1 h
BB PR P RF BEAT R R T 4 T 1% B vl 22 0 DB e
L AFEPHAE BRI, 687 T 4 °C UKAE AR IR
B

1.2.1.3 WML SRS 105k
PIAFRIRE,80 CRHEA 1 he Rp AL B A4 P IRF T
WOEMEIMPL A S 3 h, IR E Y 70 C L, K18
50~60 MPa 4 PHFFIMAE AT T 4 “CuKFE R,
I R R

1.2.1.4  HaleR 5ERuhR b il R ekl 0
QAN I

ST PIRE IR (% =%><100 (1)

A m, LSRR R (g) s m, R iREE TR
(g)o

’
m,;

WSS ERIAR (% ) = x 100 #(2)
Ao m ] R B PR R R (g) s m, MR IR
m(g) o

122 FEPREF B ARPE RS DI FR{E I E 2% GB
5009.229-2016 £ i R M pg I 52 ) 5 i S AL AE I
FEZ % GB 5009.227 — 2016 { £r ity v i 48 Ak {E % )
YN MR E 2% GB/T 5532-2008¢ St ¥l I
WA A 2 ) 7 5 AR I AE 2% GB/T 5534 -2008
CEFEIM NS BAGAR I 2 ) U 5 K A R 3 R o R
M5E 2% GB 5009.236-2016 ( AL 4 i BE 7k 43 K 4%
PRI RE Y ) 5 37 B EE AR VR SE 2% GB/T
55252008 (AL 4B 35 W AR LR M sE ) P
1.2.3  FEPREE RS AR o A I ke Ak BREURE
fnhig 0.2~0.3 ¢ F 50 mL B0 A, T A 2 mol/LL
SEEALET - B W 6 mL YR AT, TR R A A
10 min, J5 T 60 CHL4A T b 1 h, B E S
2 min, I EEIR ., A 4 mL /KFN6 mL 1F %8,
RIBEHEEL 5 min, 4500 r/min 5.0 10 min, %% 2
HHUAHZEBE B A b, A 1.5 g /K BLER &N, ¥
EETEEH, BRI LEWT 15 mL HIED RN E
LR ,25 CRESIR T A 200 wL ik A i)
BSTFA—TMCS (AL 99: 1) , B 5 T 70 °C HE4H
FrZ W 30 min, FANA 1 mL 1E 2 BEiEf#, JH 0.45 um
TRFLUE BRI U8 , BEWRAE R R A

A RE 5 . HP-5MS(30 m x0.25 m) FYNE AT ;
Fh A2 AR T 00 4R IR 100 CL 42 FF 1 min; LU
5 °C/min F} & 200 °C ,{%FF 2 min; FH-LL 3 °C/min F}
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ZE 280 C 345 3 min; AN gl & R 7 X 41
FLEERE, S bl 1: 25 (0= 1 .

SRS L O O PR TR (EL IR
T RE & 70 eV f&fi £k 1R BE 280 °C; & F IR IR %
230 °C ; PUARAFIRE 150 °C; HEFILER 2.6 min; &
FEE (SCAN) |, F45 V5 50~1000 u; NIST jig g 221
1.2.4  4EPRRrhbrE Ao eI
1.2.4.1 DPPH H B X IEFEE B 2 % Larrauri
46121 Cheng 257 9 Jy i hm LA kot o B — 5 1A L
FEPHFEH T 10 mL B0 P, IR OBE%E 1 mL,
Jil 120 pmol/L DPPH- 2, 1% Z, W& ¥ 4 mL, R4
H 30 min J5 1 LR LR EES IR #E 517 nm 0] g H:
W SERE A, [FIAH 52 DPPH- Z. 18 Z. S # 5 1 mL Z,
iR L ERIR S AW SEE A, DA K — B 4L T Al 2
MR B3 5 mL IR -G WG B LA v Sy X
HEORIER ) HBEIERR(% ) -

A, -B

WA (%) =(1— n #£(3)

FH A, SN FRAT I I B 5 DPPH %5 W W%
JCRE; Ay A4 PR R, Hoin DPPH % 8 00 o't
B 3B AN in DPPH B, 41 PHFFIAE 517 nm P
TR SERE
1242 ¥ILAMIE  FCHIAS R BE OOFE &, B —
RERFRRL B DO 4L PR+ 1 mL Joo/K S EE R, IR
A, FE 5, 10000 r/min B0 10 min, BU | 35 W%
100 pL J° 10 mL 4, LA 5 mL JEoK LB, 3845
AT, R,

£ 10 mL 4 AR RN A PBS 22 sf i (pH =
7.4) RBIAE Z Wk 2 BEE WL . R B T UK L FeSO, ¥ WK
(0.75 mmol/L) , IL A XA 7K (0.01% ) Fldt FHAF A
mh W 3 B Fenton Jx W 23R 1 0 JF in A &%
?fg?ﬁﬁzs-zﬂ .

SNARZR BT 37 CHEEEKEH W 3 h, )W
FE4 5 37 BRECHS 91900 52 HLAE 536 nm &b IR SG R, LU
FET KNS DA xR, $#0(4) TR R
FH HIEAIERR

iR (% ) = (4)

A, PRI AR R TG s Ay SRR
TR R SR K B W Y6 R 5 B oA S XU K 19
e
1.2.43  $EPHFFMBT Y PEREAS DN B PREFIT mL,
JIA 10 mL PR KE, IR ST SR AN 6Bk,
VIR C e S b, IR A 5 7E I 4 S 200~800 nm 4b

)xlOO

x 100

R IMABBE R AAT

Table 1  Type and volume of the reagents added
o PBS 2z i /:"IHE% L EETK FeSO, #ik IWE=VI FEPRRF IR i
(mL) L (mlL) (mL) (mL) (mL) (mL)
Ay 2.0 2.0 1.8 2.0 0 0
B 2.0 2.0 0.8 2.0 1.0 0
A 2.0 2.0 0 2.0 1.0 1.0
A, 2.0 2.0 0 2.0 1.0 1.0
A, 2.0 2.0 0 2.0 1.0 1.0
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Table 3 Physical and chemical characteristics of Paeonia suffruticosa seed oil extracted by different extraction methods

b - LA —
Wk R AN IEC B ik
Ko BAE R & (% ) 0.05 +0.01° 6.61 £0.20" 8.43 £0.44°
Ji%{H ( mgKOH/g) 1.66 +0.72° 0.82 +0.085" 16.43 £2.25"
1 4 A E ( mmol/kg) 3.85 £0.52" 8.35 £0.42" 9.81 +1.16"
i (g 1,/100 g) 101.45 £2.93° 105.67 £3.95° 99.89 +0.73"
B4k {8 (mg KOH/g) 213.75 £3.55° 198.86 +4.04" 191.72 +1.39°
B W T TR e =W =W
R FEPHRFIRRA SR FEPPRF IR AR FIRBIR

1 : [FAT R AR A [F =B R 25 57 W3 (p <0.05) , 3R 4 A,
(G RE , S A A R RO e ™
1.3 HiEsh

SEEGEYE 2 78 S Mean = SD |, & F SPSS 17.0 %4
PEGLIT A AN Origin 8.6 FAY: X 52 4o F 48 47 K I8
AL FRFN53 8T, F-K A Duncan’ s multiple rang test 34T
ZH A PEST T o
2 FHR55Hh
21 AREFFERIEFHF R HRELR

TE O iR S v | Bk I 14 32 R R s 1 42 AL )
Fram g I R A 31.26% + 1.74% (14.27% =+
0.72% F17.81% +0.15% , i3k 2 PR, 5I1E A kel 3
A LG, YT 25 T B P e A4 3% 1) ) 9 238 04 I 2 P IR
FREY, BWEREW B FR T B REL (p <
0.05) . WL HETAE > rh W BN T Z 7%,
AR EE R T2 Il AR AR, R D O PR
B A e AW S TR R il T AR AR O, 2 ) il
A 60 MPa JE 1 AN WA G IR , $EHCR g 7.81%
+£0.15% , H k04t W A5 B o 7T BB S i i il 5%, &5
BEIG P — 20 43 BT, L0 45 R R Wik 1 R R 2y
20% , & 2 T BRET AR I OE © be g Bk, 5 v
AR o BRI FE ML A SE R IR R i 7
25, SR o MR HE S ol 2 [ AL, BRET BT AR
B 53T AL FHRF AR M 4385 HY ok, R B SR 425208 10% o
PR 72 14 Sy iy B R A, 0 R K v IE A0 RS R B
ko IECKEIR$2EAE AL Ge A HLIE 0§ 10, $2 1K
WFIE) A, SR PE AR 58 4, HE il 2 mT I A VR AL PR HF
M B, SCRRHR B % 7 1R PR IR AE 29% ~34% =
[a], 2% e E B A FHRF SRR S OK B AN R G

F 2 ARRMREOrEX PR L AR A 00 (% )

Table 2 Effects of different methods

on Paeonia suffruticosa seed oil extraction rate( % )

P H IR Al
Wk B ARk 1427 £0.72" 9.71 +0.95"
b UARES 7.81 +0.15° 20.04 +1.06°
IEC ke 31.26 £1.74° 0.63 +0.041°

T [ R AR AR 7R R 22 5 3% (p <0.05) ¢

2.2 RNEF AR ATl B LR
AN B2 HO 3 H PR It 4 2 SR
REPEFE BRI 3 PR
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% 3 AT, 3 FPAS [R] v S B0 1 113 g 2
AR A A . 1E O eI 323545 2 19 4 e ah 7k
YRR & B, T 843% , FHE N IE O ke ik
BH 3 W4 B0 1 il ok Sy B 45 e ) B B
N 6.61% ,RE = M 4l B PR R M, TR S O B 4 B,
JK 43R g ) Bk $2 B H e, [R] 1 7K 43 B 4 K T ) TR
T AR T s W AT A SR T A B E A BT AR R
HELE N 80 °C, 7R B A2 A, Ak 43 M 3% & P R R
Wigi /b, A% 0.05% o Wik sk s 45 325 VR R 2% i 45 1 4
FRAFMPRE IR, A5 & Y AR (Y
JEIMBR(E <4.0 mgKOH/g) , 1E L be i #8725 AT A L K&
Bf () SR BRAE 25 S0P, W PR RS 20 B B I | R VRORR J3 45
Fio =R REOT AR PR i it SR E S A S
R, HorhME o B e R ek E S AR 2 7 T
LN 3 IR WA R A% v T A5 4 R TR S A TR
i, TR A I R AP TR A AR R T ik R 1S
Mo PRP R L PR T 2 B A PR T AR kR,
T 1E & e 13 38 v T A5 41 PH R vl i BR AR IR, AT RE 2 iR
TR R BGE R A 34 & P4 o i3 2 T .

2.3 AEAXERBEAIFHME D 5

Sy 5K 3 Al Pl v A 3 — B A
AT A M % 5, 45 3 HR S T i R, 3 — 2 A
NISTO8 bRHfEih K &R, FH-45 A A 2 SCmk k47 AN L3
EIEAT , #8587 3 Fhab kim0 22l 21k, IR
A AR — Ak 3 A8 R4S A A X S . i
2% 4 "] 51,3 Fh oy i BB A PR 2 B s S g I
TR e s B— 45 (5 B, Fo A IR I R 5 70% LA I
P GC—MS g5 3551, 3 Pt 1kr i o B 5 B LA AS A

54.571
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Fig.1 Total ion current chromatogram of fatty acids

in Paeonia suffruticosa seed oil by instant press method
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Fufg iR A 3, FAAXT &8k 72.30% ~87.47% ,Hidh
B FE A4 1 AT 90 P RR TR &5 i B i, 7 IR I R 1Y
30.98% , Hiyk S W R 4t P AR T (23.22% ) , IE C KE =
FEH PRI B AR, A 15.98 % 5 v iR IV JHH 198 2 4 U]
T IE O bR $R 4T HF (43.04% ,14.00% ) > W T4,
Al (28.49% , 15.62% ) > B B & #4 4 P FF i
(30.33% ,8.21% ) . IECEEiR TP BT & B-45
(33715 rrvd N s = W1 N e o o a1 I - S P By B = W 5
Bt el S B - A (S IR 2k . [FIBst, 3 Rl oy ik %
ARSI IC B (p >0.05)

40 F
28.074
. 30F
S
X 54.560
X 20
3—( 27.914
10 721, ko
% ‘ 33.080 42911 52.211
4.97 l
0 L A i : ;
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fif ] (min)
B2 WA PR i e B U P

Fig2 Total ion current chromatogram of fatty acids

in Paeonia suffruticosa seed oil by hydraulic press method

30 - 28.937
a0t
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i
20F
# 28.756
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23.4952789359 670 e
0 L ) . N2
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f 8] (min)

B3 IEC e PRRFIM S Rk e A 8 T I3
Fig.3 Total ion current chromatogram of fatty acids

in Paeonia suffruticosa seed oil by n—hexane extraction method

F4  AFEERBOr A AP PR  2E s R (% )

Table 4 Composition quantity percentage of Paeonia suffruticosa

seed oil extracted by different methods( % )

HPHFER O BRRTERE v IEC kR
A tbpbrp ORI e
FERE R 5.94 +0.43" 6.34 +0.78* 7.17 £0.71°
EEfERR  7.61 £0.92" 5.06 +1.59* 9.27 +0.94"
il 30.33 £0.67" 2849 +4.49"  43.04 +1.29"
MR 821 +1.37° 15.62 £2.94°  14.00 £2.65°
TWRRER  24.28 £3.86"  16.79 £0.65°  13.98 +0.80"
B-AHE 1414 £1.60° 993 +0.77"  2.86 +0.046"
e 3.32+0.64° 4.1 £0.84° 435 £0.16"

24 AEFAERIEAIFHRIELES T

241 DPPH [ pFEWSIRAE ST A< A B 0L 7 v ol 15
(R PPRFG DPPH 11 £ 35 35 S A 0 4Nl 4 7%
B2 A R A B 2 1 T 25, DPPHL ] F 35 5 g
JIULBEZ BEEE . YR PP RE R B FE O 40 pl/ml
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B, AR 04 T B 3R A 38 I M, I R B
HEAEE 5 0E O i 2 1 I A 4t FRAF il i TE B R s
o BB ZH ARSIl , TT 3K 99% , T W B AR T X B 20, H.
55 HAh W AP A M W 2E R (p <0.01) o [FIEFLA
Kl 4 rh2E 580 12 wL/mL F136 wL/mL i FH &
AT 2857 WS, G R R IIAE 12 pl/mL B IEC
fei PRk 5 AW AP Oy A M W2 S ((p <
0.01) ; 7€ 36 pL/mL B 5 5 H AL W Fp 7 7 G )
2R (p <0.01)

! %f

—— [ A PR

—o— R T I

—a [ B P

L —v— R

10 15 20 25 30 35 40 45
L PEFF AR S (UL/mL)

El 4  4LPRFFHXT DPPH B B

5 B A FH A PR R e B - R0 6 2R

Fig4 Volume concentration effect relationship of DPPH
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free radical scavenging effect of Paeonia suffruticosa seed oil

242 FRIELAMIEETEERAE S RAE A AR 2R
A i FEp B, AT T AR Y 2R A i . | A i 2Ry
ELAT RS N A M B L T 451403 41 55 B 41 i DNA'
FRAE [ b SRV B RO S W IR T AR A B0 2 4R
Fro AFEVEEFRPEF XS R B i 3 609 BREE 1 il 5
FIE 7, BEAE P RRF I AR B B g, X R A
FERYTEBRAE 1 32 W B2 w5, 1= P A PR Il R A
KRR BRRAE 2.4 F1 3.0 wL/mL B ik 35k, 4351
 38.46% 11 36.82% , Wik i} Ayl X Y2 5k A ph ik fe vy
TR 20.56% o FEARFRUC Bk — )5 , W BR %
ST K, 2t TR R BE 3 R, I AR SR ARG E L T
FLFLIRIBITE . H 55 % HE ZH AONE v 4 Lh , 6 AE R A FR
HPER AL 1.0 A1 2.4 wL/mL BLL R, 41 PRI
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Fig.5 Volume concentration effect relationship of Paeonia

suffruticosa seed oil on hydroxyl radical scavenging effects
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Fig.6 Comparison of sunscreen performance of

Paceonia suffruticosa seed oil by different methods
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