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Study on the Fatty Acid Composition and Basic Physical and Chemical
Indicators of Peony Seed Oil in Different Origins
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Abstract: Objective: The fatty acid composition of peony seed oil for oil of different varieties and different origins in the
Loess Plateau was studied, and the differences in peony seed oil for different oils were compared and evaluated. Methods:
Gansu ‘Paeonia rockii’, Gansu, Inner Mongolia, Shanxi, Shaanxi ‘Fengdan’ peony was used as raw materials, peony seed
oil was prepared, the oil content and basic physical and chemical indicators of peony seed oil were determined, and the
composition of seed oil fatty acids was studied by two-dimensional gas chromatography and time-of-flight mass spec-
trometry (GCxGC-TOFMS). Results: The oil content of ‘ Paeonia rockii’ and ‘Fengdan’ peony seed were 27.97~36.12 g/
100 g, the saponification value of peony seed oil were 141~152 mg/g, the peroxide value were 1.24~1.48 mmol/kg, the

refractive index were 1.465~1.467, and the color was light yellow and translucent. Peony seed oils contained a total of 17

Wts
S
1E&

HH#A: 2022-09-16
TH: ¥ AL E% 5 F27% 8 (NO. 20152CQ-SW-05) .
I #eient (1999-) , &, MEHFR A, FFR T w1 K R 2 M A A RAF R, E-mail: zyq360473698@163.com.

*EEIEE: Bk (1971-) , 4, ¥, 3%, HFRF 61 RAZH499 % 54 L5 A, E-mail: zhaolinlv@bjfu.edu.cn.


mailto:zyq360473698@163.com

%44 515

AT, 45 227" i PP IR AR DR RS A AR 313 -

fatty acids, more nervous acid and tetracosanoic acid were detected than the GC-MS results. The a-linolenic acid and oleic

acid in ‘ Paeonia rockii’ from Gansu were significantly higher than those in ‘Fengdan’ peony, but the linoleic acid was

lower than that (P<0.05). There was the lowest oil content in Shaanxi ‘Fengdan’ peony, but it was better in terms of

unsaturated fatty acid content and oleic acid and linoleic acid, its overall quality was lower than other varieties. With the

increase of altitude and the decrease of precipitation, the oil content of peony seed oil for oil gradually increased.

Conclusion: Peony seed oil for oil from different origins and varieties were different in terms of oil content, basic physical

and chemical indicators and fatty acid content, and different growing conditions and varieties were the reasons for the

differences. This study provided data support and theoretical support for the detection of fatty acid composition of peony

seed oil for oil.

Key words: peony seed oil ; different origin; fatty acid composition; comprehensive two-dimensional gas chromatography-

time-of-flight mass spectrometry (GCxGC-TOFMS)
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AT HER . mIEAR R Y B HEOR"), 5—4E GC-MS
FH B, B PARAS [FIRR P 1 e i A 2 = AR AT
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Table 1 Sample information
THA AL S AR s SRR SRAEHb ZHE 34k (m) [& R (mm) AP (C)
ERBE 7ZBG 20184F HoH Z815104°63; 435758 1910 350 6.9
R FDG 20184F il ZJE104°63; 35758 1910 350 6.9
R FDN 20184F e ZPE111°47; AiJ540°48 1600 410 8.0
R FDS 20184F i) Z2[E110°98; 4 35702 1000 555 11.8
R FDX 20184F Beve 2215109710 25135732 826 516 7.0
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SEAE 2R FQHR IR B A A B L B 4 h, SRR £
FEMT 3 B AR E 5 min —WK, 3RS )G, 7EiERs
ZERANR 208 OB, FRR 2SO N IRl 4 1~2 mL
AK€, BT 100 °C(£5 °C)T4¢ 1 h, i Frees
HN¥2E) 0.5 h J5friE. EE L, FHEER 2 1EE (K
FREAIZEAEI 2 mg) o APl S E I T B AT
ﬁuT:

=M 100

m,

2 X PR A (2/100 g DW)sm, A
TEE fE B0 AR Y 2 5 (g) s my A0 T
(g)sm, MRFERY BT E(g) -

1.2.2 JMARIEARBILIR AR E  BALEN E S ]
GB/T 5534-2008<sha Y imig 2 AL (E B2 )5 imAg
T EALE I 5E 72 I GB 5009.227-2016 & 4 2
& [ bR i P S I s PSR g =
. GB/T5527-2010K B4R Y A8 P I6HE EL 00 78 )
£, 3610 2 2 B8 GB/T5525-2008 A Wi iE 75 W BF |
AR BERIEETR Do

1.2.3  JMARHEI I E

1.2.3.1 JEERATAEALARER SR8 Yuan 25U (1%,
0 25 mg AP T EIERE N, A 2 mL IE O EEEE
frElg, YR es FPRYS 2 min, HILA 0.5 mL ¥ 5% KOH/
CH,OH %, FEHR ¥ #% FYe+E 2 min, #E Y2,
B )29 QF S e A A 0005

1.2.3.2 &4y SAR G RS- KA TR Ta) B i B FH H AR )
ENEIIRAAL SR8 Wu S50 g fet st FAE
3 AT

O3 514 —4E4E . DB-Wax(30 mx0.25 mmx
0.25 pm), 44 : DB-17MS( 1.195 mx0.25 mmx
0.15 um); 2 <: B4, P 1 mL/min; $ERE CTHR
JE 250 °C, NS es; AR IRA 0 FHEARR Y . T
40 °C, f&%F 10 min, DLEES35P 3 °C A3 230 °C, 3L
73.33 min,

SSM VA il % 45 BE O IREE . & GC HEAHIEEE
30 °Cs Y HRE R GC HARTRE & 120 °C, e
TR 320 °C; ¥ IXIEE: —51 °C; PEHIEH: 6 s

SRS Sk LB U R B H R -70 eV; BT
PRIREE 220 °C; AGHZIRE 230 °C. RS
=3 JEREFIHTEE 40~500 amu; Kl#SEE: —1750 V.,

F A NIST11 Fll NIST1 1s FRyETT 1% 2 % 7 42 |
P TR P R TR 22 . R IR T BRTE G A v il AT 1
PEEHE A TRRIVTR 53T, BRI & R A AR A
— AN TR, LABAAS R W IR A T A o R i B
Sy IR
1.3 HIELIE

T SEYE A — UK, 2R Origin 2021 #4774,
>R SPSS26.0 #4741 1255381 (P<0.05) -

m
X =

2 HBRESH
2.1 GHARAFRNEHE

FHIE 1 A4S, IR Eis(DW) Ry 27.97~
36.12 g/100 g, FrEEAFTEE SR, Hop, ZBG m&TH
o 36.12 g/100 g, it EF & T FDN. FDS. FDX(P<
0.05), H) M FDG. FDN. FDS, &iltier 915 34.50.,
33.90 FM 31.46 g/100 g, FDX M &SN
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I Wi A E e W SRR oo
Fig.1 Oil content of peony seed oil

22 AR E AR R

FEAkAE B0 2 ve A A i 25 B T B R0y e i 2
i, AR RSB )N, KRR 1 4TIk &, YRR
T T AR, R 2 al %, AR PR FDX
AR, S 152 mg/g, FDN BALE (137 mg/g) %
G, (ELSEBE F SRR AT R T S 1R i) B AR (B
/INTFRIG(184~190 mg/g) 544 (185~246 mg/g)?' 24,
Vo HH S BE 4Pl RGP f PR iR R =
FAEAAH LB B2 (B2, IRITIR MY 4 F = . TR
)t EAVE R R S 0 & 2, J2 N8I SRS
SERFNIR BE 19480, i A E R Fenimis g & b
R e vy, S SRR LR, A AP R A E AR
A 1.24~1.48 mmol/kg, H:H" FDN #l1 FDS 9 &1k
{Eifx, e T FDG Al FDX(P<0.05). BT
SR 5 2l BB A4 B s R SRS H A e, XUz,
(il ={E ST S Wi T == (R S R I P R R s ey S
PN 1.465~1.467, PR 2[R JC ik 3 25 55 (P>
0.05) o YHIIR A €2, 155 02 T4 2l 35 o JHG Wt JBT 1) e UL
7, RAFI 2 i TR v T HLAs 3R, il
EREOILER, S PR B R R IR B L B,
FBASLE AR AR B R A B E R

K2 AP PERSEA B P
Table 2 Basic physical and chemical properties of
peony seed oil

i BAE(mgg) A LE (mmol/kg) P (LRES

ZBG 150+5.00° 1.39+0.14® 1.467+0.001° JREEL
FDG 141+9.01® 1.24+0.06° 1.466+0.001° JRE&L
FDN 137+9.02° 1.48+0.08" 1.467+0.003* IR¥#
FDS 150+4.32° 1.48+0.05° 1.465+0.002° IR¥#
FDX 15243.89° 1.29+0.09 1.466+0.006" IR#

TE: [FFUA R/NG TR 22 57 .25 (P<0.05)
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Z U8 LS/T 3242-2014 HFHRFImARHE, <5854
FEFFH A RGP PR sl S dn v X B4k
{H (158~195 mg/g) . &I A b{H ( < 6.0 mmol/kg) . T
3 (1.465~1.490) M ZER, H B0 1 A0 E S —
KA R
2.3 ARSI HBE BRI R
2.3.1 AT YERAHOTE- AT A TR] TR B B ARSI
AP R RR D R A A% A PR TER 4
YA R E R 3D PLE Sy ULIE 20 & 3, 3R 3
SR AP DT BR IS M i . FHER 3 I, 58
Bl FERFIR A RGP P A B TR & e
86.17%~88.05% Z 0], JH A4t FRFFih Hh HeAe il s 17
FRHRHA TR, 4350 0 T PURERR . T FBEMR . ARREIR . A5
HEYTR . T-Ekele . T-EJaHe . WASHR . iR . Wil
18 . a-VJRRIR . FEAETR . e —ITR . 1E2E Jwig . Ll
. IR . T UkERe . T kR, o
a-V PRS2 e B i, O 32.43%~38.48%, HIYR JE
iR . Wi, S 20.88%~24.42 %, 18.98%~
28.31%. FFEWFFEE XIS FH 22N 1% AL
Gyl o220 Fp g gb 0 5 [R] A —4E GCxGC-TOF/
MS FARKH - PUEERR (1.14%~1.28%), . PUda
1% (0.43%~0.54%) , MR H FIH—4E GC-MS I
BEMG A MY . H S GC-MS i —4EAEAEAE i
B Ia] B, A R A 055 AR BB I ERS, A
M3 GC-MS RFeRTI ) — 1 Pukeiie, — - Pk
fig. T GCxGC-TOF/MS i iz A A [FIR 4 B4 21

GOl S 2RI BEIT T 1, SESRMRD T —4EAE BRI
(), ST LA B 1R) S S Aa A, RO 1 (il R 58

6

[SS J S B N V)

2D I [H] (sec)

—_

S

6 12 18 24 30 36 42 48 54 60 66
1D [F[A] (min)
K2 APPSR 4 dE (ki B A
Fig.2 Full two-dimensional chromatographic profile of fatty
acids in peony seed oil

Iy
K3 HPFRmARIR 4 — 4 3D LK
Fig.3 3D View of full two-dimensional chromatography of

fatty acids in peony seed oil

3 AP AT ER RS R B i
Table 3 Types and content of fatty acids in peony seed oil
Jilsiligis ZBGH (%) FDGH (%) FDN¥ (%) FDS## (%) FDX & (%)
- PukERR(C14:0) 0.93+0.00° 0.97+0.01° 0.78+0.01° 1.012£0.02° 0.0620.00¢
T HLER(C15:0) 0.03+0.00* 0.030.00° 0.030.00* 0.02:£0.00* 0.03£0.00°
FERER(C16:0) 5.29+0.17 5.35+0.18" 5.65+0.04° 5.68+£0.29" 6.8120.02°
kAR (C16:1) 0.98+0.03° 1.000.04° 0.8120.02° 1.01£0.03* 0.12+0.04°
T-ELER(C17:0) 1.00£0.00* 1.01£0.05° 0.80+0.03" 1.06:£0.02* 0.15+0.01¢
T-EImIR(CL7:1) 1.1240.07° 0.97+0.06° 0.79+0.01° 0.99:+0.03" 0.12:£0.00°
IR (C18:0) 2.42+0.03" 2.54+0.04° 2.55+0.05" 2.87+0.01° 2.67+0.16
JHAER(C18:1) 24.42+0.13° 21.14+0.50° 22.25+0.03° 20.88+0.13° 22.91£0.06
W iHAR(C18:2) 18.98+0.12¢ 24.37+0.34° 20.09+0.01° 24.13+0.22° 28.31+0.01°
a-MEFRAR(C18:3) 36.75+2.98° 34.44+0.50° 38.48+0.03° 34.21+0.27° 32.43+0.03¢
B (C20:0) 0.98+0.05® 0.97+0.16® 0.85+0.00° 1.08+0.05° 0.1420.02°
A IR (C20:1) 0.9420.01° 1.22+40.04° 0.96+0.08° 1.13+0.05° 0.29+0.01¢
A6 IR (C20:2) 1.71£0.04° 1.61+0.00° 1.60+0.02° 1.58+0.01° 1.64+0.02°
1IHT B2 (C22:0) 0.93+0.04° 0.89+0.03% 0.85+0.02 0.89+0.05% 0.87+0.04%
ZhTmmR(Cc22:1) 1.86+0.04° 1.76+0.03" 1.75+0.02° 1.73+0.07° 1.75+0.03°
Z A UkEmR (C24:0) 1.28+0.01° 1.20£0.11° 1.22+0.03" 1.1440.09* 1.2840.12°
T pussmR (C24:1) 0.50+0.02° 0.54+0.02° 0.49+0.02° 0.43+0.02° 0.47+0.01°
BRI R B it (%) 29.74+0.91° 26.62+0.39° 27.07+0.10° 26.2240.17" 25.69+0.10°
LAV FNE IR 5t (%) 57.41£1.11¢ 60.42+0.26 60.18+0.05° 59.96+0.05" 62.36+0.05°
A AR 7 (%) 87.14+0.20 87.04+£0.42° 87.25+0.06° 86.17+0.14¢ 88.05+0.14°
MO FRR TR & i (%) 12.8620.20° 12.95+0.42° 12.75+0.06" 13.8240.12° 11.9540.14°
(0-6)/(w-3) 0.52+0.04¢ 0.71x0.03° 0.52+0.01¢ 0.70+0.01° 0.87+0.02°

T FATAS R /NS SRR 22 5 W (P<0.05)



- 316 - £ Tl B4

2023 4F 8 A

ISy ESRE T, [BIR GCxGC I PHHIAT: i SR A i
RS TR Y RARE, 35 A TR PR TR R
Sy PERE 5T o

AN TR YE & A — s R g 5 5k

BT IREE, MABY T i AR TEA F1) T oks

AR BB B, FAAEG ™= A O LB 0G B RURS:, S A fRE A
BERNBAE A ERA 35272, a- WL R T -3 FRIB
TR, ‘AN E A L AE O LS A i N Loy, o S
RPEAERE R, EPUE . PR . BEM RS it a —
RE VE P IR A AR AR T 1Y -9 HBIWITE,
TETH B HE PRI . K BB P 4507 i B — 2 IE A .
Bl Vi PR AN A A3 T1 AR bR 2R 3 00 ik 5 ZE KT
AERCY LA —ERR . S AR EEHPY, %
BB 4PN RSP AP PRI RN FEIIR . a- WRRIR . £
HENHPR ST AR G- A RRITTE R ATRTR .

AL, T -3 Fl w-6 Z AN FNNE 7 R 5
#Z BEAEAI TE A il SR -3 AN RTE
THEAS R BT, W w-6 Z2 AR — 1
WElR . IMARZR A g 22, ANF T AR, —fmi
TR w-6 RNBTHRFT w-3 ZNBIHBR VLA EL i)
BRTGIAE 41 3t 2 PALE ARSI S 2 R 4P Y, i
JHAE PR AR TR T (w-6) /(w-3) B LL A Ry 0.52~
0.87, BU/INF 4, T HFFME AN FTEILIT -3 IR
TR I R AT

GCxGC-TOFMS H A B Kt #h 22 iR B — - pu
TR, S 2H AP S AR IS A BB Sy, A AT
SN G BRI R R T P AR P AP & R
G L) R A e G E 1S A —EVERPY . AR E
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