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B A THRRARE RIS EALRT KR d SR BAAS T 0 vl xR AL R A FH b 3Rk
45, FBACAEE AR B BR AR S HEATAR I, S E AT MR i AR A R A8 4R FHAT b & R BAAS b e
Beh, TR A, BMAEBEE A 140 g1/100 g, BRANALERE 4 0.36 mgKOH/g, it BALAEBLEL &
# 1.89 mmol/kg, FHAMEEH 0.76 mmolkg, BALMEEMZEH 182 mg/g, HAALEDFMEF
(P<0.05), mfr KAGHAA AR T, RNEEDZFR0; B8R ARG A BB H>Eih>B
Lo >BLBR > & IR Fe L 23X B AN T 5 4 5 3 4L FHAT i 09 B2 5 BR An AR AR BR AT SR A B %R
(P<0.05), HAtbmay A RFHER.
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Study on the Effect of Refining Process on the Quality and
Ocxidation Stability of Paeonia ludiowii Seed Oil
ZHANG Chao-qi, LAN Xiao-zhong, YUAN Lei, KAN Jin-tao, ZHONG Zheng-changP<
(Food Science College, Tibet Agriculture & Animal Husbandry University, Nyingchi, Tibet 860000, China)

Abstract: To explore the effects of different oil producing processes on the quality and oxidation stability of
Paeonia ludlowii seed oil. The physical and chemical characteristics, oxidation stability and fatty acid
composition of Paeonia ludlowii seed oil were tested, and the effects of different refining processes on the
quality and oxidation stability of Paeonia ludlowii seed oil were analyzed. The results showed that the iodine
value after decolorization was 140 g 1/100 g, the acid value after deacidification was 0.36 mgKOH/g, the
peroxide value was 1.89 mmol/kg and 0.76 mmol/kg after deacidification and decolorization respectively,
and the saponification value was 182 mg/g after deodorization, all of them had significant differences
(P<0.05), while the refractive index did not change significantly and had no significant influence. The order
of oil oxidation stability is: degumming oil > crude oil > deodorization oil > deacidification oil >
decolorization oil; Degluing and deodorization had significant effects on the stearic acid and palmytic acid
components in Paeonia ludlowii seed oil respectively (P<0.05), while there was no significant difference in
other components.

Key words: Paeonia ludlowii seed oil; refining; physicochemical properties; fatty acid; oxidaxion stability
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K AL #4EFF (Paeonia ludlowii ) H P8 A
Yy, FEAG TG Z TR 2 900~3 200
(i e 5 A YT 28 B Ll 202, T I R — A%
P . BT TSRS, K AE T H TR
VRIS AP BT e R, A — e ITF &
HE), A R BORHC R, KAEHH MU E K 7E
TREVERRM . MR P R BETER,
A DXOBRAE, FEVOEL, BF AR R B PR AN AT
6 000~7 000 M (k) 1 BLZAER DS HAT
XPFRACE PR aoE FEEPAERE F, A
G S BT A b PRI v B 0 2 1) LB, ik
FRACE S FHRF N T T8 S B A R PR i f
IR DS NP 2 R i o T £ L Rl VA AR
1.3 kg ZeAU0o b PRAT il v A dh G i R 5 B A
B, HoR O RRER . MR . R 05 ek
35.70%. 22.19%F1 27.14%™, 3V JFR % 1V 311 2 2
AR T RE TR , I ELA A B0
o= R R ELA A AR T L e Ae L SO i A
RN (11178 TR 1 1 = | A7) = P A [ 7 S
R E AR, AT RS D AED, Hohm e
il th BT —E AU, R KA B TR
THHEF TS R I AR B oy, AR 2
AMFFEIRT T A7) b B TR R AL B4 PHRE I B
U R B BRI SR, AT SR REAR T — x4
FHFF IR AR B 53 SRS P BAL 8 AR IR 8 A 1
FAHMAHMRE T2, s BERBUE G 2K
PrAt iR (L EIE 2 %

1 #MR5RE%E
1.1 #R5RF

FEFRFE, 2018 4 10 H R FPUM A iR X AR
ToKHER S, GVERARBEA BB RHF 4B 22 /N
PRI W RAEEHSIFT, KRAEEH SR TR
AT TRFE R, g T .

EC ke, &7, K., $hilg. =5 HF k.
KR . FAEN . BAREIRREN . SEE . T
Mg F iR RHRIA AR A KN EEK
ok (Mgl ), CWEE . IEHE (k).
HIEE (el ), ToKGRIREN . miRen. Uik

R RERUAE LS S S e
1.2 XFE5EE

Thermo Trace GC Ultra—DSQ Il S AH 3% i
TERCHAL . SEEFAE A E ;. GWA-UN 4K :
Jb A AL A B TR ] 3 AL204-1C 43 #T
K, BEEEH 0.000 1 g: MERFEI-FER 24034 R
vE]; GIS81-4 HUMAMETA4 . Lilg-THRL= A
BRZSF]; LYNX4000 @il g4l FEER G /R B}
AR ; SHA-B /KISIHIRIE G &8 &Ik
S BANES s VELP OXITEST g &4k 20 Hr %
( VELP scientifica srl ): = K#F]; R-1001VN Jigf%
R BRI IR TS BRA R A e IR
IR . 2WAT BB DL B AR 15
XLW-1500Y Bl : sk FEdE e ek TR A PR o
1.3 75
1.3.1 EFHFr i AL AR bR AT

MUE . 28 GB/T 5532—2008 J7 izl
A . S8 GB 5009.227—2016 5l &,
BALME . S8 GB/T 5534—2008 J kil #r
Je45 8. SR GB/T 5527—2010 Jrakil 2
#r: 2 GB 5009.229—2016 J5 kil 52 21,
1.3.2  RRHRR LA 43 A
1.3.2.1 GC-MS #ff fikf: HP-wax; K
30 cm; AE: 025 mm; JEJEE: 0.25 pm. HEAET
MWEE: 270 °C. BFFHR: PIGHER 40 °C, &
£§ 1 min, 2L 7 °C/min FHi % 210 °C,{&+F 5 min,
FELL 1.5 °C/min FHEZE 240 °C, 387 Fai (4l
J£>99.999% ), i : 1.0 mL/min, #EFEF . AN
OYUREERE, PEEERE. 1 uL. BB LA BE
R BFRTGHEEIR (BD); MERER: 70eV;
fRAmZimE . 280 °C; B TFIRIREE: 230 °C; &
FIEIR ;5 min; FHTT A RS FHH (SIM ).
1.3.2.2 FEaabRE RS EREARIORE i 0.5 g B
50 mL B.0%, A S mL IEC%E, A 15 mL
1) 10% S TS - T BE W, A58, 7E 80 °CK
WHON 2 h, ARG 20 min JEHE 1 K, BUBRHIZE
W, A 6%BREREN 10 mL, FANA 5 mL IEC %,
EIRFAIRSE 30 min, BUH F3EBE 0.22 pm J§
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IR, e B 3ok v A PR B 100 155 I L 28 S
BRASIIREESS , H4iehe S A B
133 HHETZ

T WA 3 R — B — B R —
AL
1.3.3.1  HPHFRMBEEEC o 100 g 285 ok
HET R PH B E A 500 mL BOBEH R, KRR AR
W50 g ZE 47 4 2K BB PR IE T Pk, HZ
g A P 3 A 9 AR AL A A — 52 L A Tk,
ANREIRA P, 76 69 CHEIR/KIS H AL 8~10
h, J5 e R R AR
1.3.3.2 BURARTR B % fa 427 B2 A O ki
J, D7 RSB0, FEBERE T MIAEIE 50 °C,
M E 4% MA B K, PR 15 min, FHE
£ 80 °C, kP, PO, BB ETIRK
LT, BRI
1.3.3.3  JRERALEE  SRAISKPYIS e, SRR
B, Y2, AR
1334 AL SRANGTESGHEATI A, R
TE TRt FEBERE T B KehiE T & 110 °C
A, HhoKaRR, IMATHE 6% s,
PUEBEFE 25 min, EHGTUE, RSB, Harm

I Tl v il P 32 A 6 € 3 R €312
1.3.3.5 JRRAF  £E 0.1 MPa AYEZS 5600 F K
B, B Eh R — R, K AR IR KGE
NS, IR, (h B R R e iR
TR BHUNS, AT R, A, B
25, K, A R
1.3.4  EPRFF I A AL RS I

K FH A 48046 43 BT 433 J01 Xof A (] Ak 21 g 4
A E B ATAE 90 °C s 5 ] ( induction
period ). MFE B FEMHE 5~10 g; AAE
7174 0.6 MPa; K FIT5E (1 il B2 45 2 .
1.3.5 #daab e

KA SPSS 20.0 #AFHEATER R R J7 2 08T,
LA X+SD For, i # M P<0.05, M Origin 8.1
WARER,
2 HRESH
2.1 ARBHEIRESKIERE I RIBH TS
#9 £2 0

FEPEATTHORS B0t A2 e i) 32 B AR R M AR Ak S
B B AL R R HE bR, BRI — P e —
W, ZERIE L,

F1 HATRBEEIEPEEBUERUESR

BACRRPE i 1% FUE=Rin (] B Prors sk
Physical and /(g 1/100g) /(mgKOH/g) /(mmol/kg) /(mg/g) n20°D
chemical properties iodine value acid value peroxide value saponification value refractive index
El 153+1.67 1.53+0.04% 0.61+0.01° 183.99+1.98° 1.4740.01°
il 154+1.60° 1.48+0.04° 0.83+0.01° 188.52+1.56" 1.47+0.01°
Jit iR 154+1.63 0.36+0.01° 1.89+0.09° 187.40+1.21° 1.4740.01°
JilzNy 140+1.66° 0.33+0.01° 0.76+0.01% 193.3342.53° 1.47+0.01°
Jit & 145+1.71° 0.29+0.01° 0.68+0.01¢ 182.28+2.26° 1.47+0.01°

E: ARB/NE PR (a~c) FoR Rl —5 RS 2 8 22 745 B3 (P<0.05)

B TE L 0 5 REAR R 140 g 1/100 g, HLAFHE 5k
EFMER, RN EEEES LR KN
0.36 mgKOH/g, JEUIA & il Tt #2 v, gl AN
TR R AR TR, RBALE SRS i
AACMEAEBURR 5 THR o~ 1.89 mmol/kg, i 76 {4
J& AR M 0.76 mmol/kg, S IR IS 1E
IKBETHRES, W TR, A RS T,
B PRI U 5 i 1D R A v iR AR E T AR

AT, X RE KA ER S A R AL, B
TEI RS B35 RRAR 182 me/g, JRATTREZ T
FER B FMEN, AN TR, i
5 RERER, HAAEREEZER (P<0.05), 9t
FEBOR AT B AR, U B B R AT RS o H
AR/, AAFAE B, B8 PR S
AT R B RE FBE AR 5, e R 75 it FIR ) fnb
REAS, X FIABIRREE R —2,
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22 TEHEKEIEDTREURESELR
AACTRE TE LU IR A AL = R . AFAR
HUN B4 PR AR E PRI SR DL 1

N \§

10 -

gr

T
R AR (PR

i
1 FELETHHATHMSESHXRE

K1 AR R R T A PR e R e
PEZE S5, 55 DR B Y TP (AR He B = i
HIE 1 aTRn, HPHRRIMRUOR R 2 05, TP M
9.56~9.75 /NEJE ETF, #3E 1IPfHM 9.75 JRAAH
Kk 4.23, Blfcf5—4 IPEM 4.23 T3] 7.78,
A R 50 e 0 R A R S R R T SR A o Y
PO, WAG BRI O RN R E SFHLEHT 4
PRy 2 A i o R v Rl SR 25, RO e 1 3 i
RS, SR RS £, i Rk
P EPERRAR, MIAEN RS IP (A3, "R H s
TR A ke 2R R E H & AE RCR . Szydtowska-
Czerniak Aleksandra™ 4 F1 8 77 3857 05 1 25l 45
W WO ESSREOIETUEILRE T, B
i AR A E AN R AR B B RRAR, o B (d A

PRI FEEH . X MABFRE R —E, A SCER
Xt T 0 AT R 2 5 e R A AR e P

2518, DX A A] B8 = X 4 PHAF 2R AT AL T B
JEA

2.3 ANEFEHIEIE T H SRR R 5 Tk
vkl

WG Ao B2 P A [) Ach B Y B P R 422 IR 1.3.2
(T IEALBE, HEFT GC-MS Zp#T, HPHFEE
S FURE LA 2,

MR 2 AT LLE PR i R R AE
WP A 12.49% , KR RE B R 40
87.51% TEAMRAIAG TR b LA RRIRR . il R 1T
TR R, MR & R m 2 h 42.25%, WRRIR IR
Z Y 29.44%, IR 2N 15.29%. 74k, H
22 BARAHTAT AL, AR FRRERS R R v, T
JEmR . b —keER A - R MR T s
e o A B/ N4, FERRERAE S Ty R e
FEM 9.12% FREF] 8.91%, AW EMZER (P<
0.05), HAWAENIRR & EBAAKR, ZRAEE
(P>0.05 )o NAHIFFE AT & i B 7 R B 2 i R 7%
b i m, MOAR R R B DT IR & AR R T p
KA 3k 58 KO PTG
AANIE, FTRE AR AP R A A A
[f]o HEPPFHMAR TR I A 20 A, FZAHW
FRIR , WORR, TR, PEAHRR, MEARER, LIAt)t
e )l R s 2 R U N O S R
SEDD B T 22 SR, ARAT AT g A T B

SR

RT: 0.0-50.32 NL
26.73 :
100r 8.16E7
90 - TIC MS
= 1-1a
% 2875
o 70-
g 60 -
'g 23.65
2 50
.g 40
g 30t
& 200
10 -
0 302 709 10,0315 1414.10 1798 20.81 [24.96 3023 3583 35.83 3907, 4348 46.19 49.33
0 5 10 15 20 30 35 40 45 50

Time/min

2 HAFHENEETRE
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R2 HAHFEBEIERTIERCEMRERBREARRSE
AN [F AL BB B A AR Different oil samples
I 105 P2 1 /% 4 B4 B i)
Fatty acid composition B JBE e JIE JBE €3 JBE 5L /min RT
crude oil degummed de-acid Bleaching Deodorization
R 0.01+0.00° 0.01+0.00° 0.01+0.00° 0.01+0.00° 0.01+0.00° 14.36
T (BE) B’ 0.03+0.00° 0.02:0.00° 0.030.00° 0.03+0.00° 0.03+0.00° 16.09
AH:R 0.05+0.00" 0.04+0.00° 0.05+0.00* 0.04+0.00° 0.05+0.00" 17.74
= k) 0.05+0.00* 0.04+0.00° 0.05+0.00* 0.05+0.00° 0.05+0.00° 19.31
R R 0.11+0.01° 0.10+0.01° 0.1140.01° 0.10+0.01° 0.11+0.01° 20.81
+h (ot R 0.09+0.00° 0.08+0.00° 0.09+0.00° 0.09+0.00° 0.09+0.00° 22.25
PR 9.05+0.10% 9.13+0.11° 9.12+0.12° 8.91+0.09° 8.85+0.09¢ 23.65
FEA IR 0.14+0.02° 0.14+0.01° 0.14+0.01° 0.14+0.01° 0.15+0.02° 23.99
BRI 0.33+0.02° 0.31£0.03" 0.32+0.01° 0.31£0.01° 0.33+0.02° 24.96
T g R 1.88+0.04° 1.9340.09° 1.860.07° 1.89+0.02° 1.83+0.09" 26.36
TR 41.36+0.11° 41.03+0.05" 41.48+0.02° 41.28+0.04° 42.25+0.07" 26.73
T IHITR 15.75+0.10° 16.02+0.06° 15.66+0.09° 15.89+0.02° 15.29+0.02° 27.48
oWV PR 29.67+0.15 29.90+0.18° 29.65+0.24° 29.84+0.12° 29.44+0.17* 28.75
7] 0.35+0.12° 0.3240.02° 0.34+0.07° 0.34+0.04° 0.35+0.02° 30.23
By 2 0.28+0.01° 0.23+0.07° 0.26+0.01° 0.26+0.02° 0.27+0.02° 30.74
ARk AR 0.15£0.01* 0.13+0.09° 0.15+0.10° 0.14+0.01° 0.16+0.01° 32.01
Z kR 0.15+0.01° 0.12+0.01° 0.15+0.01° 0.14+0.02° 0.16+0.01° 32.88
B ) 0.20+0.05° 0.17£0.01° 0.19+0.02° 0.19+0.02° 0.21£0.04° 35.83
=Rk 0.16+0.02° 0.14+0.02° 0.16+0.04 0.16+0.01° 0.17+0.02° 39.07
kg 0.19+0.08* 0.16+0.12° 0.18+0.02° 0.18+0.01a 0.19+0.02a 42.54

E: ARB/NE PR (a~c) FoRFEl—47 ARS8 22 74 B3 (P<0.05)

3 #Hip

AHI TR FEA [FPRG o 3o R X K AL B4 PR i
il I R AR AR PR ST 43 SR % B € 3o ot
AR, RS SR AR B, R
FRAEAE LR 5 P ST v, et )5 S R AIR
X1 B O A P PR AR S e i 72, B AR(E
FEML B o FRFEAL, HEAAER EEZES (P<
0.05), THCHEEBA BRKRAS, UhHIXT g
TR X e Bog AR/ s ARUOR FRiiig )5
HAA AR v shie K, FA 1% B A 18 28 5 I
PRI A2 5, Afbfee Y BB REAL, ThIEAE IR
i R B 20 W Ty s R A P R T
JP BT, SXFEA B KRR B B 4 vk AR Fe e v
T 5 52 M 554 33 TR T 43 S0k A P B £ B8
PR R AR R PR D B A S 3552 1) ( P<0.05 ), LAt
RO B EVERE S, L5 E, TR
PRI, PR ALEE AL B PRFE I BT S S AR
SETERAEAL, WIRARA B o KR T 2 0 AR A
kPR B R AL IR, DR R BR

PR BB ARGy, ABIESE AT PRI A o B
FEPRHEELAN AR, DU A AR RS R T 25
S E K
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