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Abstract: Taking cold-press Xanthoceras sorbifolia Bunge oil as material, the effects of antioxidants on the oxidation
stability were studied by Schaal oven test according to peroxide value(POV), acid value(AV) and carbonyl value. The
oxidation kinetic model were established with the POV determination, the effects of four antioxidants on the fatty acid
compositions of Xanthoceras sorbifolia Bunge oil at 180 °C were studied. The results showed that the antioxidant effects of
rosemary extract(RE), ascorbal palmitate(AP) and tert butyl hydroquinone (TBHQ) were in the order of TBHQ>RE>AP,
and antioxidant effect of vitamin E(V) was not significant. The fitted kinetic equation model showed that the oxidation of
Xanthoceras sorbifolia Bunge oil with blank and V; group accorded with the first-order kinetic reaction, and the addition of
RE, AP and TBHQ accorded with the zero order kinetic reaction. According to the fitting equation, the shelf life of blank
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Xanthoceras sorbifolia Bunge oil was 177 d, and that of antioxidants V, RE, AP and TBHQ were 178, 346, 341 and 425 d
respectively. When Xanthoceras sorbifolia Bunge oil was treated at 180 “C, RE, AP and TBHQ inhibited the increasing of

low carbon chain fatty acids, saturated fatty acids and trans fatty acids in the initial stage. However, the inhibitory effect

disappeared after 30 hours, and there was no significant difference compared with the blank group. Unsaturated fatty acid,

especially linoleic were enriched in Xanthoceras sorbifolia Bunge oil, it was easy to be oxidized. This study would provide

certain data support for the storage and utilization of Xanthoceras sorbifolia Bunge oil.
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sorbifolia Bunge oil

SR [11] BT SCRERIm AN T. T2 aniE 1.
SOERAT LS HE T (60~70 °C), A& /K F, YEY
KGN 2.4%, MR RMERGH, # & 48 h J5 T
30 HUEMIFEATFLDE o JBARR 2514 AR I e 1 BT iR
M, BINE R E 12% 08 S A AL BN, A AT =
0.14%, 60 °C #5tFE N 28 min, FFESS R 2, 7K
VE: BInhET R 10% MERIEIK, 65 °C 18, vEk
PR, S 7K

FZIR T/LYCY 018-2020 305 Yy ity i 1 3
SR, I ) A SRS CRE B . XTI . v L
L SR AU REARE . PR AR DA Rk
FMBUAE
1.2.2 BrEALFIX SR R A bR e RS =
GB 2760-2014< & 5 &2 A E Sbn e &5 as s A
B ) i SR AR R A A E T G T ) S Al R R
R, PP V(0.7 g/kg) . RE(0.7 g/kg) . TBHQ(0.2 g/kg) .
AP(0.2 g/kg) VA FHT AR A s gl &
7 100 Hz Ab3# 10 min, IR G5). LAAGIIPUAEAL
FA SRR E 25 R,

K Schaal BUFE s S AT IE SR 1Y
FALFEETEN B, B 75 g IR, LA 250 mL — SRR
i, BN AP . THEEE T 601 °C MR
PBEYGARAT, AR 4 d BORE 1wl zE AR Y o S AU (E
(POV) . FRYT(AV) FIERIEMN ORI AERT 6 d BHiE 2 d
ME 1K) .

1.2.3 SCGESRIhEFRS) J12E ot DA ig A ki



<72 - £ Tl B4

2022 4 6 H

POV {1 3 I3 25 WF S b, J2 I8 301 91 25 BB £
e,

— MR NEN SIS InS, = —kt+1nS, T, (1)

TR T)FHER: - S, =kt-S, W)

o, ¢ S B E], kA BRI FR 2L, S=1/[POV],
So Fl S, 43 HIXT R FFAGANRFTR] ¢ B S B, M 1.2.2
A0 POV (EARTERLEE, 435I LA InS,. S, X} t 7F
B, e — 2% AR, WIDERHXT R i62H 1 S &
FAR N B F12F A, BRI A B S H R
HAR L
1.2.4 PACFRIEAF T SOESRIMAR IR ST 1
BRFKEL 100 g SCREALTH, ¥ 08 1.2.2 BRinbiéafesl, It
s FAXTRE . T 180 °C BAEE N L in#l, 43 BIAE 6.
18. 30, 42 h BUkE 10 mL #E4T N8 TR K< g B R
AU, S ST AR DR (SFA) . PRSI AN

ERTR (MUFA) . 2R FIER (PUFA) BIAH H. LE

1) K A8 Ak
1.2.5 FaPakaillryk oA UEE I8 GB 5009.227-
2016 B e A [ SRARHE B T S B il e Y
T RE A TN AE s BRI GB 5009.229-2016 CE i
LA E FRARE B TP IR M I ) PR 1 RS s R
T BRI TIMNRE s BRIEMT GB 5009.230-201 6K & %2
A ERARAE B S TR I I E s ek H: GB/T
5534-2008shE Mg BALMEAIRE ); #UEH: GB/T
5532-2008< sHAH ) ih g MR (0 I a2 )5 £ 1 B
GB/T 25223-2010{sAEYHAE £ B2 pAn S i e &
A2 AR EATEIR ); Vi Hdi: GB 5009.82-2016(E
A A EIZEARE BT 4 E AL DL E IIE ) Pt
JGHEEL: GB/T 5527-2010<SAt g Protra iy
E; AR RE: GB/T 5526-1985 (AP IgR 56 L TR
METE D

JEWITR 2% GB 5009.168-2016 £ i Z2 4= [E 52
FRUE B T AR I Y ) — IR Tl . GC
40 HP-88 K54 i%4£ (100 mx250 pm<0.25 pm),
BT THE: WILARTREE 100 °C, $7£% 13 min, 100~180 °C,
FHEH % 10 °C/min, {44 6 min; 180~200 °C, FHk
i 1 °C/min, {£%F 20 min; 200~230 °C, F i #2%
4 °C/min, 35 10.5 min, 25N AR, 40 100:1,
HERE RS 270 °C, Krl#S1ERE 280 °C..
1.3 HUEAIE

RIS T E =K, 45 REBCEME, DL ELbR
Wi 22 (SD) 8. #iA] Excel 2016 Ff4: b F¥c i,
OriginPro 8 4K

2 HBRESH
21 NERBNFEER

e 1 s, ARSI i 25 10 SCoRE S A i
i EALE . PR A FE T/LYCY 018-20204 30 5
HESRIEEI, HAFG —Zamm it 2k .
2.2 EAFIFCE RS IR E AR
2.2.1 PrEALTIRT SRR A E R POV
{ESEAE EA LRI = IHFEAR™), E 60 °C N4 fk
Kb POV (EAYASILUNIE 2 R, SCEA eI 2
TEHINPTEALT, H POV (B HABRE 2 H3 8] A4 ZE K L 48
KA. Vi did FR AR KGRGE, 525 P JC
EME2E R, BLEAEINE# AR (60 C) & T, Vi SR
RAEFPTEALBIVEN, X 5X R 22 E FEMFSE Vi X
AP E A E R RIE— 2K, X AT B R TSGR
WA G SH—ERN Ve, HRIME 8 v 78
RS MR R EER Y WD RE. AP, TBHQ
J&, SCESEIMEE S Y POV (BB BAK T-25 4, B 3%
FEZZ T SCRE Ik, HAERT 12 d P9 POV {HAR{L
AN, 43S ESEEY 0.75 mmol/kg, FFZE 1.47. 1.33,
1.10 mmol/kg, 7F 12 d JEH BN B IIX 53-(P<0.05),
X LA, FARPLAEALT) RE M EALBCRAR T4 %
PLEAL5T) TBHQ, H5R T AP,

60

gl
—o—VE
—+- RE
-+ AP
- TBHQ

i AR (mmol-kg ™)
(3] W N wn
() () o S

it
=

%

4 8 12 16 20 24
IR TE] (d)
K2 4 Rt A3 SGE R POV Y520
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sorbifolia Bunge oil
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Table 1 Main indexes of Xanthoceras sorbifolia Bunge oil
Podsse  MIXIEE Vi fEEEE  AMEILE) 2AEE(KOH) 2t (KOH) FUE=R A (<] BRIEHY
(n*) (dgg) (mg/kg) (mg/kg) (g/100 g) (mg/g) (mg/g) (mmol/kg) (meq-kg)
1.465 0.884 721.52 1730.47 123 186.5 0.67 0.75 1.31
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PR TSR AT MIEES o — LRSIl T BIEES 0.8

| S=-0.0531t+0.8506 0.6122 InS=-0.1898t-0.1845 0.9430

Ve S=-0.0418t+0.7839 0.5737 InS=-0.1721t-0.2667 0.9376

RE S=—0.0601t+1.4043 0.9529 InS=-0.1251t+0.6979 0.9304
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Table 3  Effects of different antioxidants on fatty acid of Xanthoceras sorbifolia Bunge oil under heating conditions
SR UGBS MR W WM W WRR R RS SR KRR e
W3 (h)  <I5C(%)  Cieol%)  Crgo(%)  Cipn(%)  Crga(®%)  Ciga(%)  Cp(%) Cypy (%) Coysy(%) (%) PUFA(O/‘;)'
Z=H 0.05+0.03  4.78+0.03 2.16+0.02 31.12+0.61 40.87+0.45 7.23+0.15 0.45+£0.02 9.58+0.05 3.05+0.12 - 7.5:44.1:48.4
6  025+0.08 5.54+£0.03 2.52+0.02 32.92+0.35 38.85+£0.51 7.02+0.15 0.47+0.03 9.80+0.05 3.06+0.10 - 8.8:45.0:44.8
-~ 18 0.75+0.12  5.9240.06 2.86+0.03 32.86+0.43 37.77+0.57 6.55+0.14 0.52+£0.03 9.224+0.02 2.56£0.16 0.41£0.26 10.2:45.1:44.8
30 1.25+0.10 6.4240.05 3.58+0.07 31.87+0.51 36.53£0.62 6.44£0.16 0.60£0.02 8.46+0.04 2.47+0.17 0.46£021 12.1:43.8:44.0
42 1.56+0.15 7.86x0.11 4.15+0.05 30.44+1.75 36.02+1.25 6.24+0.56 0.60£0.03 7.18+0.26 2.57+0.55 1.42+0.26 14.7:41.6:43.7
6  022+0.07 5.56£0.09 2.64£0.03 32.08+0.41 39.13£0.42 6.95+£0.08 0.42+0.04 9.68+£0.04 3.12+0.04 - 8.9:45.0:46.2
v, 18 0.85+0.07 6.23£0.05 2.83+0.07 32.24+0.52 37.4240.44 6.35+0.18 0.56£0.06 9.34+0.04 2.63£0.08 0.39+0.12 10.6:44.9:44.5
30 1.31£0.15  6.58+0.12 3.53£0.05 31.74+0.15 37.19+0.98 5.7240.19 0.62+0.03 8.67+0.10 2.56£0.11 0.46+0.17 12.3:43.9:43.8
42 1.67+0.21 7.82+0.11 4.15+0.10 30.44+123 36.22+1.33 5.84+0.66 0.60£0.07 7.18+0.12 2.43+0.12 1.45+0.18 14.8:41.6:43.7
6 0.06£0.02 4.73£0.03 2.18£0.04 31.18+0.43 40.53+0.55 7.28+0.12 0.44+0.04 9.68+£0.06 3.12+0.07 - 7.5:44.3:48.2
18 0.28£0.02° 5.1240.05° 2.33+0.04" 31.48+0.58 39.45+0.76" 7.25+0.27" 0.46+0.08 9.43+0.09 3.03£0.11° 0.17+0.07° 8.3:44.5:47.3
RE 30 0.98+0.13" 6.06£0.05 3.14+0.08" 32.19+0.55" 37.84+0.68" 6.27+0.26" 0.65+0.08 8.63£0.12 2.63£0.12 0.4240.15 11.0:44.2:44.8
42 1.66+0.12  7.76+0.09 4.16+0.12 30.15£0.87 36.51£0.98 5.81+0.54 0.63£0.09 7.39+0.12 2.24+0.15 1.34+0.19 14.8:41.3:43.9
6  0.07£0.03 4.78£0.08 2.24+0.05 31.24+0.16 40.35+0.56 7.24+0.14 0.45+0.05 9.72+0.08 3.08+0.08 - 7.6:44.4:48.0
18 0.38+0.03" 527+£0.06" 2.55£0.05" 31.46+0.22" 39.13£0.47" 7.17£0.18" 0.46£0.09 9.47+0.12 3.08£0.16" 0.22+0.06" 8.8:44.5:46.8
AP 30 1.05£0.08" 6.25+0.08 3.28+£0.07" 32.24+0.22" 37.27+0.89" 6.18£0.21" 0.63£0.08 8.66+0.11 2.69£0.16 0.48+0.20 11.4:44.4:442
42 1.86+0.16  7.90+0.10 4.14+0.11 30.14+£0.79 36.18+1.26 5.75+0.48 0.68+0.10 7.49+0.15 2.58+0.18 1.36+0.21 15.1:41.6:43.4
6  0.06£0.02 4.76£0.05 2.15£0.04 31.14+0.27 40.84+0.29 7.24+0.15 0.43+0.03 9.52+0.07 3.08+0.07 - 7.5:44.1:48.5
18 0.27£0.06" 5.16£0.05" 2.45+0.06" 31.33+0.23" 39.59+0.43" 7.21+0.18" 0.51+0.05 9.32+0.07 3.04+0.14" 0.23+0.06" 8.5:44.1:47.4
TBHQ 30 0.89£0.15" 6.05£0.09" 3.14+0.08" 32.08+0.43" 37.87+0.87" 6.25£0.45" 0.62+£0.08 8.74+0.12 2.75£0.15 0.35£0.19 10.9:44.3:44.8
42 1.56+0.16  7.15+0.10 4.16+0.08 30.06£0.46 36.35:1.12 5.80£0.44 0.67£0.06 7.51+0.14 2.49+0.17 1.38+0.23 14.1:41.8:44.0
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