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Abstract: To explore the difference of nutritional value between walnut oil and soybean oil, sesame oil, corn germ oil and
other common vegetable oils. The content of 37 fatty acids and squalene in four vegetable oils were determined by the gas-
mass spectrometry and gas chromatography method, and the results were compared and analyzed. The results showed that
walnut oil and vegetable oil commonly used nutritional value exists significant difference (P<0.05), walnut oil was rich in

o-linolenic acid, eicosadienoic acid, linoleic acid 3 kinds of polyunsaturated fatty acids and oleic acid and other unsaturated
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fatty acids, also contained a small amount of palmitic acid, stearic acid and other saturated fatty acids, polyunsaturated fatty
acid in the walnut oil composition and proportion was significantly higher than other vegetable oils (P<0.05). The
composition and proportion of saturated fatty acids were significantly lower than those of other vegetable oils (P<0.05).
Walnut oil contained slightly less squalene than sesame oil, making it a high-quality vegetable oil. The order of total fatty
acid content was soybean oil> sesame oil>walnut oil>corn germ oil, and the contents were 78.11, 73.96, 69.20 and
48.83 g/100 g, respectively. The four vegetable oils all contained human essential fatty acids (EFA) such as a-linolenic acid,
linoleic acid and eicosadienoic acid. The content of ETA from high to low was walnut oil>soybean oil>corn germ
oil>sesame oil, accounting for 90.0%, 70.7%, 64.9% and 54.1% of the total fatty acids, respectively. The ratio analysis of
oleic acid content to linoleic acid content showed that the order of the ratio R for four kinds of vegetable oils from high to
low was sesame oil>corn germ oil> soybean oil>walnut oil, and the value was 0.62, 0.35, 0.27 and 0.10, respectively. The
results showed that sesame oil had the highest antioxidant capacity and the longest shelf life among the four vegetable oils
in this study. Squalene was detected in soybean oil, sesame oil and walnut oil, but not in corn germ oil. The content of
squalene in soybean oil, sesame oil and walnut oil from high to low were173.3, 72.9 and 31.4 mg/kg , respectively. The
study indicated that the content of fatty acids and squalene in different vegetable oils were different, which would provide
scientific data support for the analysis of nutritional value of edible vegetable oil and the research and development of
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related food and health care products.
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F M (SIM) .
1.2.2.2  ARAEAURECTHI SbrihiZsfil  MERIER 1.00 mL
TRAPRESH 53 SRR RE 10 £5F0 100 3%, B AR
HEE PR 3 K, SRS MR E b
1.2.3 MR SENE
1.2.3.1 GC %fF S SClkrk> ), SAH A5
PHITF, (A3EH N Rtx®-XLB(30 mx0.35 mmx0.5 um,
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Pt REARCo M LA A% . BUE BTN S 2 AP RER™
T E S SR SR B EE T 0-6/0-3 B E A
4.0~6.0P, LR SIZES Y 4 FRAE S 0 0 T IS TR o
BB BR W B R4y BNk 2 Bion . FRER 2 nl A, A
S PAZHRIM AN S Y w-6/w-3 FLAESY SN 4.7 F
6.0, FFEHEEERRUE, 1 E K ZRMATZ BRIE Y w-6/0-
3 LOAEST 3 132.2 FI 215.9, it i THEEARME . 45

1 MR AE Y IR R R (2/100 g)

Table 1 Fatty acid content in walnut oil and common vegetable oils (g/100 g)
eSSl e R Tk PR FARNEZE Z ki
FIR Cyy 0.00232+0.00° 0 0.0032520.00° 0
MR C 40 0.00503£0.00° 0.0306:0.00° 0.0106£0.00° 0.00631+0.00°
TR Cs. 0.00542:£0.00° 0.00502::0.00° 0.00230+0.00° 0.000773=0.00°
PR C g 1.2540.01¢ 7.100.00° 5.15+0.01° 5.51£0.01°
L Cyyp 0.00864£0.00° 0.0370:£0.00° 0.01760.00° 0.0153:£0.00°
A TERRIR C)g. 0.257+0.00° 2.34%0.00° 0.526+0.00° 3.37+0.00°
TEAERR Cag 0.00774£0.01¢ 0.117+0.09° 0.0927:0.02° 0.268+0.11°
TR Chpy 0.001290.37° 0.00670+0.30° 0.00135+0.01° 0.00245+0.01°
AR C,y.g 0.00245+0.00° 0.139+0.01° 0.04260.00° 0.0585+0.01°
T =R Chyy 0.01130.00° 0.00325+0.00° 0.00696+0.00°
ZAPURR Coyg 0.0366+0.00° 0.0395+0.00° 0.0302+0.00°
&t 1.54+0.01¢ 9.82+0.01° 5.89+0.03° 9.27+0.03°
FRIEHAR C 6.1, ciso 0.0173£0.00¢ 0.03800.00° 0.0250+0.00° 0.04880.00°
U — ZABIBIR Cop.y, cisnn 0.0842+0.00° 0.0599::0.00° 0.05430.00° 0.0608::0.00°
MR Clg ciso 5.32+0.00° 13.00.00° 11.1£0.00° 24.6+0.00°
&t 5.42+0.02¢ 13.120.11° 11.240.03¢ 24.7+0.04*
o—IEIRIR C g3 ciso, 12,15 10.9+0.02° 7.930.01° 0.238+0.01° 0.1850.00°
RIS BPUMA TR TIRIR Chp.a cis1, 14 0.0146+0.00° 0.00935+0.00° 0.00284+0.00¢ 0.00580:0.00°
WIMPR Cg. . g, 12 51.4+0.15° 47.3+0.08° 31.5£0.07¢ 39.9+0.11¢
&t 62.30.17° 55.240.10° 31.7+0.08¢ 40.1£0.11°
SHEWIFRTFA &t 69.2+0.21° 78.2+0.22° 48.8+0.14¢ 74.140.18"

i FATARY NG IR 2 5 1.3 (P<0.05) ; %3/
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Table 2 Proportion of essential fatty acids in different
vegetable oils

25 Ak KA TR 2RI
®-3(%) 10.92 7.94 0.24 0.18
®-6(%) 51.34 47.28 31.47 39.82
EFA(%) 62.26 55.22 31.71 40.00
TFA(%) 69.20 78.11 48.83 73.96
E/T(%) 90.00 70.70 64.90 54.10
w-6/w-3 4.70 6.00 132.20 215.90
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0.62. 0.35, 0.27 i1 0.10, FHILAFFEH Y 4 Fiiady
TR 2RI BT AR RE F1 R, PTARAE Ta) R o
2.2 EBGHFNEAERPAE RIS SR

T TUAE A 2 M 5 0% A PP & J5E 1) 25 25 48
P, ASSZYGAGIN T 4 FAEYim R ARG S . A
by Y TN NI 1IN = 111 I 1l 1 B 5 N1 N S |
PSRN E 2 R, SreEillE iR Lk 3.

F2E 3 FIA1, 4 PP AL, b R T IM I A e s S e
BE, D0 173.3 mg/kg; FLUREZRRIM 72.9 mg/kg, #%
BRIm S 31.4 me/kg, 1M BRI ZEM &G o fa
i, AR B IR . W RIAfA R A ATRE, 5
Tk, HEREE Y AR IE L, I8 HA 5
b b im T, BEA BT Ik A Z L F AR, FE LA
LT, S — PR NRME A 1 AR LS
Y. fAEIGRE R AT B FE AT, SRR R
TR EAH A =, (B P, B R i (A 7 st ) A8
K, I o B S BRI,
3 iHgAngEie

BT D R A I R 22 2 HEE i &8 & [ AR U
GB 2716-2018"", HAFFE R GFUE A, & m PR = A1
Gy P AR S (M, AR ST 43 SR FH GC-MS 5
GC =X ZAAE At AR 37 RIS ER A &
s e B AT T I, I AR T I A A e Jas I 1 A
HEO7 LT T U0 Ak, PR E B 3 K A A AR 2R
B, FIFH GC 351 GC-MS 19 SIM $i AR, R4 ME
A BN R R A s 1 2 s TR) B EEXT T 37 R
AEWTER I GC A1 GC-MS ¥, KA R e JZ 1O IE U5 iR
Frd 533 7890A SAH (LIS AN ISQ - FHAX
ST, BRI GC AT E MR EE A L A 2.0~32.9, T
GC-MS H{5Me LY Fl N 34.3~12948.4, 1 H. GC &
B GC-MS B4R iilgis 22, GC-MS ¥ fEiE A %50k 7
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Fig.2 Gas chromatographic diagram of squalene
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Table 3 Squalene content in different vegetable oils (mg/kg)

RS2 FR ki 2RI KEH TR
A aE 31.4+1.85°  72.9+0.50°  173.3+11.89° ND

TE: NDFRARAH

RBATE, B GC-MS 355 GC IAFE R FUE e ERE
Oy A WEE REE . AN, fa e P R
RSE IR EAA D), AP BTN BRI 25 50 15 Y SAH
3% R G0, HATER REBUE T B, AP0 AE S 2k
FEH RIS FHIE O e fias 20 bi, H Rx®-XLB
(30 mx0.35 mmx0.5 pm) AEP AL DL K B 8m R
U FID Kr#s, 364 7 SAH ST, BLh TES
REPUEFEREE M,

SRR EH, AWk AN P AR Y v P R T 1R S 2
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