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Abstract : The fatty acid compositions and antioxidant activities of four new resource food oils, two high —
grade edible oils and five common vegetable oils were compared to evaluate the qualities of different
vegetable oils. The fatty acid compositions of eleven vegetable oils were analyzed by GC — MS, and the

antioxidant capacities of the whole oil and polar parts of different vegetable oils were determined by

DPPH, ABTS and FRAP experiments. The results

Yr#s B #9:2019 - 12 - 22 &[5 H #7:2020 - 01 - 14 showed that the content of polyunsaturated fatty
EE£WE: “HPEHIMRMIR EE LI 2017 FREHH acids in new resource food oils was more than
(SQ2017YFC170519) ; 5 2545 AL 251 B (ZYBZH - C - 65% except tea seed oil, among which o -

JL=26) s JL st i BB RIPRE (Z171100001717028 ) 5 H s 2%
AR c R R T N S 1 A T A ]
(ZXKT15016 ,2014ZX09304306 — 006 ) , , o
BB (1995) 4 FEEe Wb RS0y 1 R 4 vegetable oils, avocado oil and olive oil was only
AR UE (Fomail) 1956192514@ qq. com 0.11% -8.67% . The order of DPPH free radical
BEEE.Z £ PR (F-mail) i@ icmm. ac. en; T8 R, scavenging ability of eleven vegetable oils from

BF5E 5 (E-mail ) zmwang@ icmm. ac. cn,, high to low was Eucommia seed oil, sacha inchi

linolenic acid accounted for more than 38% ,

while the content of & — linolenic acid in common
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oil, maize oil, soybean oil, sunflower seed oil, peony seed oil, rapeseed oil, olive oil, avocado oil,

peanut oil, tea seed oil. The scavenging ability of ABTS free radical in order from large to small was olive

oil, rapeseed oil, Eucommia seed oil, soybean oil, maize oil, sacha inchi oil, peanut oil, avocado oil,

tea seed oil, peony seed oil, sunflower seed oil. The order of FRAP Fe’* — TPTZ reduction ability from

high to low was Eucommia seed oil, sacha inchi oil, rapeseed oil, olive oil, maize oil, peanut oil,

soybean oil, peony seed oil, sunflower seed oil, avocado oil, tea seed oil. In terms of fatty acid

composition, the new resource food oil had a great advantage, and each vegetable oil had different

antioxidant ability with DPPH, ABTS and FRAP experiments, but Eucommia seed oil, sacha inchi oil,

rapeseed oil and maize oil all showed good effects in the three experiments.
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1,1 - 2R3 -2 - =h§ & KM (DPPH, LOT:
W27F10E81251) 2,2" — A4 — (3 — 2 F e mp
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FE BB T T
1.2.1.2  SAHEE - B e
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) 25 °C/min B9 Z FHEF] 200 °C , 485 L 3 °C/min
2 230°C, f#HF 12 min; HE W EAASR; DR
JE 250 °C; /i hBE A b 250 1, B &4 s
J7=0 EL L FRER 70 eV, B TR IR 230°C, [UZK
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FRREE 150 °C, i B HHEEE (m/z) 50 ~ 550, % 7
JER AT [E] 4 min,

1.2.2 FESVETR M TR &
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SR AT ARE4. 0 g HEmAE S, S
B2 CERECHI B BRI 0. 4 o/ mL i BAE AR,
BB & B2 & T W B R B & MR B 43 5118 0. 3,
0.2.0.15.0.1.0.05 ¢/mL {9 TAVER , & -

e PE AU A 2% FRELS. 0 g AHP I RE 5 L A
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min, B EE W, UTIE R IR B R i A SR AE L 4 1R,
BHERBOR, FEEE A% 25 mL, & .
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0.02 mol/L &R £k 2% w0 Y e il : 45 % FR X
295 mg Jo/K ZBR4H, BN 0. 37 mL vk Z BR VA % , FE-hn
ZEMKE A ZE 500 mL, BN 0. 02 mol/L Y
PR L 5%

ABTS 15 (4 i 4% : i %5 AR 38. 41 mg ABTS,
F10.02 mol/L BEER L 28 A R I E 452 10 mL
AR, ERRE R 7 mmol/L # ABTS A5 .

I R ARV R 0 ) A R PR B A R AR
66. 24 mg, i1 0.02 mol/L BEFER L ZE Mk AT E R
Z 100 mL, B AL U E N 2. 45 mmol/L f 3 7 iR #7
VS

ABTS TAEW A il & : ¥ 5 mL 7 mmol/L fy
ABTS VA5 mL 2. 45 mmol/L 133 BRER 4N VA IR
A R EIREE RN 12 ~16 h & H. AT,
FH0.02 mol/L B&ER LS8 Ml # B2 AE 734 nm K
TR OEREE R 0.700 +0. 002, 38 FHFLAC .
1.2.2.4 FRAP T/ERAHI& "

0.3 mol/L i R £k 2% vh ¥ 1Y Fic 1 : A% %% AR B
1.36 g /KA CFREN, N 8 mL vK BRI f# , Fi- N7
TB/KEZS % 500 mL, B R E S 0. 3 mol/L Y it iz
EN UL

TPTZ K A EC ] R % FREX TPTZ 31.20 mg,
40 mmol/L B HCl B IF EAF 10 mL B EH T,
e B e BE 4 10 mmol/L 1 TPTZ TAEW o

FeCl, 5 W 1) BC 1 : 45 % % B FeCl, - 6H,0
54. 10 mg, MZEIR/K AR E A F) 10 mL AEHEH,
BC AR FE R 20 mmol/L () FeCL 5

FRAP ARV 4% : 435 & H 50 mL 0. 3 mol/L

FERR LR 22 /i .5 mL 10 mmol/L TPTZ TAEW .5 mL
20 mmol/L FeClL i IRG 185 MG IRIF & H, L
FHELAC .

1.2.3 11 Fig Yy S A E 2

1.2.3.1 DPPH ¥

S8 Mukazayire %" 1 5 3 0F B8 ek 3. F
96 FLAR KA 100 WL DPPH T/E{AN 100 L
TR o W B Y A Tl R VA R, AT ERAE AR IR
5], T B G # E 30 min, 25 (94 B R
DPPH TR, X R4 R BRA R MR il U I, T 517
nm 20 7€ WG RE, 43 B R Ay A Ay TTE
DPPH - JE %3 DPPH - JEFRFE = [1 - (A, -
Ay) /AL ] x 100% . 37 SPSS17. 0 #f # 4F HU i
R ZE RN ICHRR . DABTEWRE S 0.01 ~0. 1
mg/mL [ Trolox B2 VAW M AV RE
1.2.3.2 ABTS &

%% Ozgen % BYIE 7kt 17. F 96 LR
HARIANA 200 WL ABTS TAEH A 10 L A[REIAEY)
AR ZE O, X BR 4 BB R R TR, T
30 °C J i 20 min, Z i T 7E 734 nm AR ROE
JE, 5 AE o Ay FL Ao T ABTST - 5 BR .
ABTS® « ¥R = (A, —A,) /A, x 100% . []A e
JREWRE N 0.20 mg/mL(799 wmol/L) Ay Trolox H
VAR, I W BT B R B 235511 4 0. 15 mg/mL (599
pmol/L) (0. 075 mg/mL (300 pwmol/L) 0. 05 (200
pwmol/L) \0. 037 5 mg/mL (150 wmol/L) i & ¥ &
W, 7% b3k T 2 D 7 A [R] Wk B2 Trolox ¥ W/ (X)) X
ABTS ™ - BVERBRFR(Y) 2l BRI 2, 15 B M L1k
EIH5F N Y = 0.111 3X +0.216 3,R* = 0.999 1,
W 11 FAE 9 0l iR MR ZEBOROT ABTS ™+ 938 B 24X
AT GBI BR AP AR 4 1Y Trolox BV, 45
LLABTS ™ - JEBRFRXT N Y Trolox 4 & {H RR (AL
pmol/100 g)
1.2.3.3 FRAP &

%% Zhang %' {52 5 I ME Nk sh. T
96 fLAR AR A 20 wL I EES 180 pL FRAP T
YEMRIR A 1E 2 BT BR A, D) 20 L 45 48 9 vl i 44
GRS 180 pL FRAP TYERIE & WFE M4, T
37 CHE AL 10 min J5 593 nm @GR, [F AT
Bic il BT & W A 0.375 mg/mL(1 498 wmol/L) Ky
Trolox FEREIE W , I T B A o &2 VR B2 43 591 4 0. 300
mg/mL(1 199 pmol/L) 0.225 mg/mL(899 wmol/L) |
0. 150 mg/mL (599 wmol/L) 0. 075 mg/mL ( 300
pwmol/L) .0. 037 5 mg/mL (150 wmol/L) K & 5| i
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W, ¥% B3R 7 R E AN R R Trolox I (X) 5
FRAP TAEW RN J5 WG (A) , 2l B AR i 4k
BEIPLERIT R A =0.000 9 X+0.014 4,
R*=0.999 3, #R4E 11 FAE Y15 FRAP TAER R
NS5 IR OG BE , E 8 R0 4 SR H K Rz Y Trolox
W, 25 R LLA R RE 1% D 1Y Trolox X4 & 3w (B
7 : umol/100 g) .

2 #RE5iTig

2.1 11 FrAidy il ey Bg bR 40 (L& 1)

IR , J5 B ARG B AR SEER , 25 kI8 A BB T BR S B
s/, R 1L, AR R ZELERF IR K i
W T & R BRI RR 2 B 52 2 AH R
MARIIER & & E& , 3 9% U5 & &b i (BRAS M
AR H 2 N R0 T R % =, EL AN s T R
TR BARTBRIAF MMM 7 FhAEY ., SRR
TH R AFORRIH CEE PRI 2R AR R L oK
R DL BRI 7 BR R T, T 25 AT I L RO i L 2R
THI SR TE I SEORE I ) SN R B BT ER 2 &2 AR KL

B 1 LIRS, ERRTER AR B A AL il B RS AL ok R BR 1 & R, R
FHRMH IR R &2, ITE CORRIE Lok 2RERMW PP
x1 1 MEMHPEIEREHBREARKEESE %
HefiER AW KEW W OEEHE Rk ERRW MW FWmEw Kol HSHEE AR
+ U deBR C14:0 0.05 0.09 0.06 0.08 0.04 0.02 0.01 0.04 0.08 0.03
+F kR C15:0 0.01 0.01 0.02 0.02 0.01 - - 0.01 0.01 0.03 -
EHER C16:0 12,60  12.45 4.82 7.97  13.76 5.09 13.50 15.23 11.92 7.03 8.03
+-L sl C17:0 0.11 0.10 0.07 0.05 0.11 0.11 0.06 0.04 0.09 0.14 0.11
TERSER C18:0 5.14 4.91 2.10 4.87 2.21 4.00 4.46 1.61 2.95 2.59 3.08
— kR €20:0 2.07 0.44 0.70 0.34 0.51 0.11 0.49 0.20 0.07 0.16 0.47
1148 €22:0 3.54 0.61 0.43 1.03 0.19 - 0.14 0.23 - 0.02 0.52
ABERR €24:0 1.57 0.21 0.20 0.28 0.18 - - 0.13 - - 0.30
FERhER Cl6:1 0.12 0.09 0.29 0.14 0.18 0.08 1.33 5.92 0.24 0.36 0.19
+-ERRMER C17:1 - - - - - - 0.18 0.14 0.14 0.12 -
THER C18:1 42.24 2638 48.68  22.54  29.67 10.98 72.71 62.21 83.19 23.41  19.69
TEHE IR €20:1 1.06 0.35 4.85 0.29 0.43 0.48 0.32 0.30 0.86 0.40 0.27
TR C22:1 - - 11.00 - - 0.29 - - - 0.08 0.12
TR C18:2 31.37  47.40 17.92  62.18  51.70 37.54 6.07 13.18 0.08 27.01  13.41
— R €202 - - 0.19 - - 0.07 - - - 0.04 -
kR C18:3 0.11 6.95 8.67 0.20 .02 41.22 0.72 0.75 0.45 38.53  53.78
AR R 25.09  18.82 8.40  14.64  17.01 9.33 18.66 17.49 15.04 10.05  12.54
N ki 74.90  81.17  91.60  85.35  83.00 90. 66 81.33 82.50 84.96 89.95  87.46
ZREMISHER  31.48 5435 26.78  62.38  52.72 78.83 6.79 13.93 0.53 65.58  67.19
BRIERSHER  43.42 26.82  64.82  22.97  30.28 11.83 74.54 68.57 84.43 2437 20.27
2.2 11 FhAf sy ik o L AATE M TR > FEAE I > SRR
2.2.1 DPPH RI(WE?2) 2.2.2 ABTS iR (WA 1)
F2 11 #MEYHEmx DPPH - f9EREES  (g/mL) 1=+1m*ac«m -
PP ==

FE i 1C, FE i 1Cy R —

HE kT 0.023 W 0.143 s )

e A 0.055 HOE it 0.240 RESHE '

FER 0.071 2 S 0.278 %%;ﬁm — |

K 0.086 pigackil 0.284 K E ]

A6E = = — , . ,
FEACHIH 0.118 ZFFIH 0.398 0 50 100 150 200 250 300 350
3 0.130 Trolox 1.73 %1073 Trolox 2 /(umol/100 g)
1 #EYmR RGNt ABTS* - BB EES

ICs, {5/, R DPPH - (1975 BR HE 1 k7 .
M2 AIEH, 11 MY DPPH - YRR EE
MRENINHERP it AR il > 2SRl > FoK > K
T > ZEAERF > ALPRRF I > SFF > B > A4

Trolox X &{H MUK, # M X ABTS™ - 75 BRAE
Mgy, HIE L RTRIE H 1L FRAEY MR ABTST - /Y
B BRAEST KRB IMRU B ik > SERF I > A AT
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T > R > TR > BRI > 78423 > 1R
TH > 2R AR > PP > S5 7EAF M . A RO
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RSk S A REMEmENRAE X" .
2.2.3 FRAP R ( WLFE 2)

FEATEE
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SR ——
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p R ] e B . . . )
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Trolox 4 & {H A, BE L%t Fe'* - TPTZ fif R
REfibGER ., & 2 AIE W, 11 FAE Y Rt Fe’ -
TPTZ ik J5 6E 71 1) Trolox 4 5 M & B AR UK Sy AL fif
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AR AT
2.3 itk
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U, AR ST e A R [ VR B 1) 429 O TR R VR TR
FiF DPPH X 58, T 45 #9711 FF BEZE B L F
ABTS Fl FRAP iR58 , LK EIAHIR B B 215 BR 3 ek
FEE A 2 Trolox By EF/AHE H B IIEREE T, 7
P EAIRIE 1 2 SOk T (6 P A A 0 ARV L
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PRI S [] EU A5 f4 R B A T 3, 0B 438 RE % S i
SE4, WO EEAEAE U Y, B 4k 1 AH 56 R AT
) LGB S A8 v A R R o 1Y) BB, B
AR TEARR S5 T #E TR .

3 P EA IR IR TE A 25 4 4 v B B R L RE
T HEF B BT AR R, — & F S DPPH 355 F) £ & N
438, T ABTS Al FRAP 56 1 0% &y 48 93 H B2
Y A FAEY R M E S S A —
P MERS FEAEYEEE 20 HERE
%5 X B LA BT PR AL, i e &
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P <0.01 7KF | & #F 5%, DPPH - 3§ [ g ) fn

FRAP i3 Fe'* —TPTZ SR RE S S Y £ B & & |

ABm & EITE P <0.05 KF LB EMK, HikE
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