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Effect of processing technology on fatty acid composition, quality index and
antioxidant activity of peony seed oil

ZHAO Hai-Jun', WEI Fang?, FU Mao-Run®", CHAO Zhen'

(1. Shandong Heze Peony Research Institute, Heze, 274000, China; 2. College of Food Science and Engineering, Qilu
University of Technology (Shandong Academy Sciences), Jinan 250353, China)

ABSTRACT: Objective To study the effects of processing techniques on the fatty acid composition,
physicochemical properties and antioxidant properties of peony seed oil. Methods Peony seed oil was prepared by
direct cold pressing, frying + cold pressing and supercritical CO, extraction. The quality of peony seed oil prepared
by different processes was compared with oil yield, high quality, fatty acid composition and antioxidant capacity
as indexes. Results The oil yield of direct cold pressing (5.6%) was much lower than the frying+cold pressing
(8.3%) and supercritical CO, extraction (8.2%). There was no significant difference in oil quality, active ingredient
and antioxidant activity between direct cold pressing and supercritical CO, extraction (P>0.05). Frying+cold pressing
resulted in a large difference in fatty acid composition and antioxidant capacity (P<0.05). Conclusion Active
compounds and index can be well maintained by cold press extraction.
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M-} (Peonia Suffruticosa Andr )WE N 5 A [ 1 —Fh
AL, JEATZS R (Paconiaceae) . Aj 24 )& (Paeonia) . 1}
H(sect Moutan DO, HFHES £ 44 Fivfy, H A
BRI 20 J7 AT, PR RA R T 3y miAERL e
FE 4L FHE A LA FFCEF A Rl A8 R, ) 2 Bl 4
E&H ., 5 FA PR R B ORI T2, %t 3L
AL A TR A o SRR R, RUPHRR )7 i ik
150~200 kg/ w, &iMEAEESIEE] 30%, HHESHFT
N AR i B (9 30 JFR R (32.72%) Vil iR (26.86%) T IE. il iR
(20.57%) %5 LRI A FIRG W BR >, (i At PR fE < 25 T
Ap RS BRI LA T R
UL, AP TR R 8 SR A0 (R A v 1 T T R A Y e % U
BAEBEMIFRAANE, JFETATL 2011 445 9 5 A 4%
HEAEHEPHFMPE S BT P IR &5, X W ot PHR M & T
RARME T LA
10 Y T O 2 SR ARG AR | VR 1 R i
CO, #EBUEL, R AR BR IR E S, BESMHEER
MR EFES> . TGP BRI A B A, B, IR
BB ARG COy ZEBHE AR T BN AT AL, FFi i
BRI B R . AR EE T A
T . AR RV MR AR I A S AR AT 3 R AR XS B
PRIRAE PR DT R LAY . S TN RE T sg e, LA
A S A i e R P A PR R AR AR AR NS S

2 MRS

21 #E RFIENEE

“RFHEHFFT 2019 4FERIL A AR R T H P
FERT, FRAE R P T B &

THIER, OB, LR FoEki(Orbral, Bk
SIS R A BR S F]); 1, 1- A2 SR R (1,
1-diphenyl-2-picrylhydrazyl, DPPH), BBk, =& LR M Hi
Fi% T2k (FeSO,) (L Mg BT T A= (L RH B B A BR S /D), At
& HL %R (thiobarbituric acid, TBA)(43#fr4l, FiEEM4 4
BHEABRA .

QYZ-40 W HBNBEEMIL (LR ERETH RE#HA
BUBA BRA HD; MG CO, ZEM (L2 I & A
FRAF]); 7890A/5975C SAH-FTik (3 H Agilent Bl A H]);
HH-6 BUR KBTI IE S 1a 1 SR AU ES TG A BR A F);
V-1100D £ 4MAT WL 436G EETH( 16 6 15 8 A A R A HD)
22 KK
22,1 ML E

PP AR il Z iR A 3 By AL B PR

SO+ SELEP R b 30 min, FEAREELL 40 H

il

i, KA QYZ-40 T [ Sl R HEMALFERL 6 h, #fEJ7 300 T,
J£77 30 MPa,

BEAE: ek 40 Hif, /FRA QYZ-40 2 H 3)
WREVEHPIERL 6 h, #EJ7 300 T, &1 30 MPa.

HEIfG A CO, A ZEHUREE 40 °C, AHUTE J) 30 MPa,
ZEHBFE] 10 h, KA 2 L/min,
222 ddhFEegiHE

H /% =4 BB PRI EE ()R S EE (2) < 100
223 SRR

SR (hE 2 ) W2010 BR(CHR) B VIF I 5 g
U I R 3 8 i T S B B o BT R A . A AL L
B ARAE S ) A T 2
2.2.4  JEWBRARS AT

SR Zhou SGEP 5 PR RE S A T R AR G Ak A B,
X M A OM & % BT % 15 (gas  chromatography mass
spectrometry, GC-MS)EME, Aigs%F: DB-1 # A5 E
ANEHE(30 mx0.25 mm, 0.25 pm), FS: FEaiES, HRiE
47 kPa, 433 bt 1:50, HERE TR EE 250 °C, MR EE 230 °C,
=R FHERFNE 1 R

®1 =MEFFERERF
Table 1 Third-order program heating program

H—BrB 5B =B B
T3 /(°C/min) 5 3 8
WErC 120 210 225 270

Frig 4 El B8, HFRER 70 eV, ML PRI AR
1.5 kV, #RIZER 2 min, FRER 33~500 amu, #FFELEE
1 uL, &R
225 AREBME A 2HT

1) DPPH H H LI BRfE 1 0

Z M Wang % CVR vk, DL 2B R 3R R
(dimethyl sulfoxide, DMSO) K&, 4+ A Kl 1 mmol/L
DPPH A1 100 mg/mL 4t FHFFim il & i & W, H+F
4 °CH ¥, &M W, HZEE DPPH(1 mmol/L)# B
23 0.2 mmol/L, JEHFHEFHFFIN(100 mg/mL)F R R BE
0. 10. 20 1 40 mg/mL MR . A2 R AR
PR W A b, IndERF DPPH i, R
5], F 25 °CKEHHEOEICE 30 min, [RIEFHIGKZEE
BRI T 25 (O BRSE G . O E S, F 517 nm
REITE MR SGEE(E . 25 WAL TR Y DPPH [ fH 2505 R %
(Yo) & [1-As/Ag]x100%(As « Ao 5350y AN 2 1% B
M R G RE )5

2) BN AEEE A £ AN FiE IR (polyunsaturated  fatty
acid, PUFA) it A0 R 2 rh ik S0 000 1 1 I

e 1 o ] 22 SOV ik, BRI R 14 0 2 N S AR
TCEZEIRK, PEFE AT IR IR W% 1.5 mL #
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FRERZE 0 (pH 7.0), 0.2 mL A EE K, 0.1 mL 25 mmol/L
FeSO,, 0.1 mL dH,O #10.05 mL 4 FHFF(100 mg/mL)#)
2.0 mL WA R B TE T, 185, T 37 °C/Kif 60 min,
KIBEERE, A 20 mL &F 0.5% HACE L ZR
(barbituric acid, TBA)FI 20% =5 Z & (trichloroacetic acid,
TCA)RIRGIE, Wk 15 min, HEBH), T 3500 r/min
Bl 5 mino [FB AR A ERION BT AR R 3 IR RS
A BRI T BRSE G LAJO/K ZREAE IS, F 532 nm b
S o BECRINRRE S T A0 W G o 42 (B B A Alszp — X HEAR As30)/
X BRAE As530x100% 3L PR 3 AL R (%)
22.6 HFESHT

437 % T SPSS 11.5 (SPSS Inc., Chicago, IL), %
Fl ANOVA &7 X AN R B 7 =X BT A5 25 S 1 25 S e kAT L
B, BUEMFEE +SD KFEn. R Tukey’s 24T F-35{E
Z IR 2, KSR P=0.05,

3 HBR50H

31 HEmE

FEFRT I S SN AR IR, R ZLR i T 5 AT R
SAMFRE SR IR, (RIS EIEBIGA CO, ROk
22 1 B A — S A A 0l 0 B R, i A R
W7 MR AR ARSCER SR 3 s RIS AT,
BRI HIMRBAR, H(5.6£0.67)%, #Ilfi S CO, ZEHK
75 2 A H T R (8.240.45)%, -5 Kb+ VB 4 18 £ 1
THFRIEAR—3(8.3£0.79)%.
32 @mESH

M 2 AlEAS [ G 5 2 H PR B 5 5
mi, FARHTAN T

(1) BIEE H AT LUF SR F W AR (AN TR AR B . iR
FIAEARE R, FHAYEN S, Rz, WIBUES N, 1
Mt 45 B L PR O LB A 143.4 mg/100 g, TR I 5
CO, 2B H 135.12 mg/100 g, /N TI0 -+ HE kb 3 1
HFHFE(175.12 mg/100 g), HA W35 M 5 (P<0.05), Hi
ULFT LA e, ¥ WE R I S48 BUA R By 1k T 4 F1k i o
i W B ) A 1 BE

(2) BARAE— B AT LS 2L 3 B 1 45 ol i i R 14
ByorFa, BEUCRT DL R HE B i i T 25 B T T 1) e 1 1
K., TEXAERR B, W8, B2, BikR co, 2
3 Rl O ST AT A B AR E 4 B 168.1, 169.5
M1 174.4 mg/g, F+T0EFHME2ER(P>0.05),

(3) TR EL (PR M ) A2 iy f5L o o ST LA 30 L R AR B 11—
T B AR, RENS BRI Wi g Ui R DR Y 1 R 2
o AR RRIITR Z AL, K S B0 AE 5 A Ak B
FIREAR, SEmAg SR, MRIE GB2716-2005 HLE, MR

MR E L S/ N F ST 4 mg KOH/g, e & HIAEYIh
FRIE 24 /N T8 %% T 3 mg KOH/g. 3 Fhikil BOr 25 14t
FHFMA BRI A #IG A CO, 2 11(0.90 mg KOH/g)>
Y HE(1.284 mg KOH/g)>Jbiil+14#(1.866 mg KOH/g), #H
H A B2 R (P<0.05), WS EARH X HAY
AR IR B R E -

(4) TR RIMAR A AL R T AR B A R R
P T B (E, Jedm) Y2 (0 T T RS SRR I 5
ARG E LR IFoR, B, DT, BIRA COo,
B 3 Rl BT PSR PR B AR A R 3125,
6.019 1 2.966 mmolkg, WHEFIIGA CO, ZEMEFIAK
(P<0.05), 1H33 8 Z T2 45 K (P>0.05), REHIHFF
& b AR A E R O ST 10 mmol/kg).

g5 LT, 3 ARIEOT =i, BTG A CO, 2
BIAR/N, S BAEFERIEATT LA FEBIG R CO, ZEMA/K T,
T T 22 T A D 2 X o PR T A A T 3 R 52
W J35h, TEEREME, PR AR
MR R, AR Al 947 mg/100 g, i A% AR N
87.6 mg/100 g™, i i i 0 1k 48 Ak (8 U S5 3 v A6 2
(0.692 mg/g, 0.520 mmol/kg) . H A% K i (0.155 mg/g,
0.293 mmol/kg)Fl K JIE 2£7H1(0.243 mg/g, 0.081 mmol/kg)™,
X R B A FHFFIM R INZS 2 AR I, RT ULE A E KA UHER
BRI (Sl NG (| T RA RN = s K1 s R S o D) I
T AR 5 N Y i — 2, AAEEROT R
TEVRFEAT, WRAE. B4 . SBEEHRT MR
T — iR

®2 FAEEGHRS NHEHFRERR@6=3)
Table 2 The oil quality of peony seed oil using different
extraction ways (n=3)

HomJr =X g Wi+t EIRF CO, ZEI

WA /(mg/100 g) 143.4£6.89a 175.12+7.88b 135.1244.36a

AL /(mg/g) 168.149.78a  169.5+6.30a 174.4+7.59a
FR{F/(KOH, 1.284+0.091a 1.866+0.112b 0.90+0.056¢

mg/g)

N

ML 3.125+0.087a 6.019+0.118b  2.966+0.147a
/(mmol/kg)

TE: AT B [R5 B A 35 22 53 (P<0.05).

3.3 BERRERA &Y

O ARG T R SRR I B — RARAE % 3
TLAE H, 3 A = i 2R IR R A AR K
Ak, g oA A i B Tk B g U R 4L i P N TR R
IR B 80.55%, (IRTFIR RN 91.24%, il F CO, 2T
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f49°92.12%, X U BRG] it RE X AL FHRF A TR R 7R A7 45
PNEUTIR A

&3 AR 7 R AT i BE B BR 4B A A S2 0/ %0 (n=3)
Table 3 The fatty acid composition of peony seed oil using
different extraction ways/% (n=3)

By =X e Wl B CO, HEH

FEAE R 6.48+0.10a 9.23+0.45b 5.54+0.38¢c
T i R 1.21+0.06a 2.02+0.07b 1.12£0.11a
THER 24.09+1.24a  22.23+1.15b 22.53+1.66b
R 27.36+0.68a  22.54+1.66b 28.90+2.20a
AN 39.79£2.99a  35.78+2.71b 40.69+4.15a
Z<ﬁ§1§égﬂﬁﬁ§ 91.24+3.87a  80.55+3.54b 92.12+5.11a

TE: AT B [R5 B A 35 22 53 (P<0.05).

34 ImEMKEED

3.4.1 4xFHAshat DPPH A w269 7R 4E
ARFFEANGE T 3 FFE T 26 15 280 i H T

MHAAEXT DPPH H B AEBRIEMWER LR, B 54EER

C(VO)X A LA PT A AL FRIE TX Lh, 25T 1

—W— BIEFCO2EI —— Bt —o— P+’ —X—Ve
120

_
8
:
2
g

DPPH | i3 2 /%

0 10 20 40
W B /(mg/mL)

B 1 AR R DPPH H R 8O0 R AR IR (n=3)
Fig.l1 Effect of different extraction ways on dose-effect relationship
scavenging DPPH free radical (n=3)

M 1 AT LA, BEE 4T PR A58, DPPH H i
FLIEPRAE S HORARGR, 7RV 40 mg/mL B, BHAEXT R
VC. I B COy 2T W L A0 Hi--4 HEHI Uy 2 DPPH
B R A B 95.68% . 89.32% . 74.55% il
60.82%.

342 Fe¥'F$0EHTRAMIRE T o9 B0t

1 Fe V FIE ML B IR R, 3 FhEah )y 2 &
AL FHRFM 2 AL RE AR (R 4) DAINTER S B X R,
I CO, 2 FALZ AL, 4 10.88%, W HEMIIK,

H21.29%, ST+ N R, B2 40.46%, it HH
X} BT (1) 33.64%. THIRJE AR, &G —4
XU, I, TERRN R RE AR . A MR R A Ak
K TR, nTREE DN BAR R PR Fe® Bk TS
HRORBEAS AL AL R AL, IE S T H T ORI A
i R 1 Sk, AN 350 T T A I, i Ak R T
1o RN AR AE ORI W 1 3 Ak AT, 8 BH 3 T R0 L
05 % RERE A A AR AL PRI BT R AL By, X R AN
FE AR AR iR )3 AR 3 T — 2 A il VE A

F4 TRBGHERN FESNERTRNERP T AILEE
TR (n=3)
Table 4 Effects of different extraction ways on peroxidation
capacity in the yolk peroxidation system induced by Fe?* (n=3)

T il H Co,
NI AL TS S T NE%S 7 g iR

H N S HEHL

Asy, 1.085+0.06 1.316+0.12 1.524+0.11 1.203+0.07 1.450+0.09

L= 0 21.29 40.46 10.88 33.64

1%

LEEIX 2 MR ERE PR AT LUK B, IR S CO, 25X
TV MEBAT AL PR P B B i A AL RE T, RIS
CO, ZE MRV MR HUPRAT T HEFHEF P BT AR

4 hesge

T AR IBUTT R B T2 RS WA AR ) BAS R A i
BRIRA T, VTR S — AR X 8RR B0k 3 22 A i B3
TZ, MRz B E NP E R, KRS HEEARD
FEZEIHRAIO IR AR N IR ZE S g
RBCPRRR] T O TR T, FROCPREE IR T
Jig h B A= WIS P BT . RV IR S CO, A AR AT i 5T
U HIREE A ZORRIR Y AR, RIR B A A
A s B SN, — ERA AL AR .

FAS IS 1R X 8 3 AT A, R 98 s R v A i A
AP B 5 L I W R AN B A | S
i 5 A O AR B AL PR 22 530AR N, R T 1%
PRI A A0, X R WV AR A PHRFIh B ] 0 AT R
AT AT, (R R A BB 2 il AR B . WM L T3
R MR A R AF RS, G2 XELIR RN Z B, s b
PR V4 B A 3 5 R, DA — v i i T R B
BRSBTS B WFTE R BB . IR 2 X7
PRI 1 22 [ R B A 422 g b i %, BRI 7 A
B2 285 5V ME T RE AR THA M R ROR AR, MR
— [, VR TR AR AR IR T L L, FE v A
BYBOR, BCR R FAR AR I T R,

FEPIHRF I AL AR R R AT b, R B TR
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{H . A EAE S AE, 3 4 PIAF I 9 A A A= 7 A
B AR TINME, PR, A RORE S T A U
A R A5 PRI EAL BRI T — P52 5 1)

ASOR T HAE R | IO HH ML R IR A CO, 26
BRI B PHRFh, HEE T B3R 3 R T 200 5 P
HPPRFm A A BAYERT . IR RRALS AT A AL RE
ZI 2, G5B HARRHES IR COy AEHUH %
FHRN A PHRFI AT B R b0 5T, LS A0 T2
St A ORI A G AR AR R, I P MR RORTE
FEPRREI S BOR BR A SR I T —E L RS T .
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