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Component Analysis of Vegetable Blended Oil Based on Standard
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Abstract: Taking soybean oil, corn oil, rapeseed oil and olive oil as research objects, the ternary compound model of soybean oil, corn oil,
rapeseed oil and soybean oil, corn oil, olive oil was established. The standard fatty acid fingerprint was established by gas chromatography (GC)
and common mode method, and the similarity analysis was carried out at the same time. The change of fatty acid content in different proportion
of mixed oil was analyzed by gas chromatography and chemometrics. The results showed that the four standard fatty acid fingerprints
established in this experiment could better reflect the commonness and difference of different oils. Palmitic acid (5.88%~10.72%)), stearic acid
(2.31%~4.57%), oleic acid (15.04%~77.45%), linoleic acid (5.92%~53.67%) and o-linolenic acid (0.61%~6.71%) were selected as the
characteristic fatty acids. According to the correlation (R*>0.95) and significance (p<0.01), oleic acid and linoleic acid, a-linolenic acid and oleic
acid were used as the representative fatty acids of the two ternary compound models. Through the example verification of the regression
prediction model of representing fatty acids, the RSD% of the two ternary compound models was verified to be less than 8% and 10%
respectively, which indicated that the regression prediction model has strong guiding significance and practical value. This study reflects the
differences of fatty acids in different components of vegetable blended oil, which can provide theoretical basis for quality control and detection
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Table 1 Vegetable fat ternary system
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Fig.1 The chromatography of standard solutions of 37 mixed
fatty acids
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Table 3 The retention time of 37 fatty acid methyl esters
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Fig.2 Fatty acid composition of soybean oil
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Table 4 Fatty acid information of soybean oil

a5 TET agm ps TEN g,
1 27.87 0.07 8 37.24 53.67
2 31.58 10.72 9 38.00 0.40
3 32.70 0.08 10 38.89 6.71
4 33.30 0.10 11 3943 0.05
5 34.39 0.06 12 40.19 0.04
6 34.94 4.57 13 4224 0.05
7 35.87 2291 14 43.54 0.14
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Fig.3 Fatty acid composition of corn oil
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Table 5 Fatty acid information of corn oil

a5 TET agm as TEN g,
1 27.87 0.04 10 38.79 0.20
2 31.58 10.32 11 38.89 1.22
3 32.70 0.07 12 3943 0.04
4 33.30 0.08 13 40.82 0.05
5 34.39 0.05 14 41.72 0.13
6 34.94 3.23 15 42.24 0.04
7 35.87 41.79 16 43.54 1.20
9 38.00 1.03
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Fig.4 Fatty acid composition of rapeseed oil
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Table 6 Fatty acid information of rapeseed oil

a5 T egm ps TEN g,
1 31.58 5.88 7 37.24 11.17
2 32.70 0.08 8 38.00 0.33
3 33.30 0.06 9 38.78 3.37
4 34.39 0.05 10 38.89 5.78
5 34.94 2.31 11 40.82 0.21
6 35.87 15.04 12 41.72 10.47
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Fig.5 Fatty acid composition of olive oil
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Table 7 Fatty acid information of olive oil

as TE agm ms TEN g,
1 31.58 10.47 7 37.24 5.92
2 32.70 0.76 8 38.00 0.38
3 33.30 0.07 9 38.88 0.61
4 34.39 0.15 10 40.82 0.11
5 34.94 3.36 11 41.87 0.07
6 35.87 77.45 12 43.72 0.04
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Table 8 Similarity between all samples in different oils corresponding to standard fingerprints

5 £ 5 A 5 £ 5 AL YR A o 5 K 5 AL
XEih1 0.9948 ki | 0.9994 FArb 1 0.9998 AL 1 0.9996
X Eih2 0.9987 Ekih 2 0.9998 FoArb 2 0.9953 HAHL T 2 0.9923
XEh3 0.9938 kb3 0.9984 o3 0.9976 HHEH 3 0.9939
X &k 4 0.9928 ki 4 0.9993 FArh 4 0.9981 HAH 4 0.9943
XEh S 0.9976 kb5 0.9987 FATd 5 0.9961 M 5 0.9957
XEh6 0.9954 EX N 0.9939 FAih 6 0.9959 M 6 0.9989
Kb 7 0.9991 ki 7 0.9997 Form 7 0.9989 WHLH 7 0.9949
X&zh 8 0.9938 448 0.9945 o 8 0.9997

X2ih9 0.9927 R4 09 0.9928 FArb 9 0.9967

K& 10 0.9983 R4 10 0.9975

A4 10 0.9987
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Table 9 Similarity between standard fingerprints of

various oils
X ah Iokih FAh AW
Xk 1.00 0.89 0.75 0.47
ok 0.89 1.00 0.84 0.82
o 0.75 0.84 1.00 0.71
HHE e 0.47 0.82 0.71 1.00
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FRERNR, N 0.46, HUONERRER FFES (0.42). FEAH
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LR K g 2 AR IR DT R 2 T B AN AN TS I 22 PP ik P P IS R PP > U JRRTER Y B o
F10 K. EXRBFNFHFHN =TSR SRS ENEX AR

Table 10 Analysis of the correlation coefficient between each fatty acid content in ternary system of soybean, corn oil and rapeseed oil

X & AFAREL AR ER SR TR o-T0FRER
Xk 1
AFARBL 0.32" 1
ARG EL 042" 0.11 1
TR -0.61™ 091" 022 1
kB 0.46™ 0.99” -0.03 0.96" 1
o-TJRFR 0.09 0.817 0.61" 0.55" 075" 1

E: FATRAE 0.05 KF L (W) BEAK; EATE 001 KFE () BEFAEK, TR

2512 KEM. FOKIMAIERF I B = o R BC ) 2
PERENE 34T

K FRIHARISERFIh ) = o 2 AR 25 i
IR & BT WK 11, FRER 11 wT4n, BlEE KRG
BT, BRAEER F S AR PG Uy R R AN
o- IR FR B B I s, TR & IR R, X
A A DRA TR AN SRR ks I 21 PR AT AR R PR
T IR FR G S VMR F AT o U BRIR F B & R 2 F1 S
KGIMAZEAK, 10 BRI RIS Hh i R 75 2

(56.83%) KRG (22.91%) 2.5 f. AN
FAMREIE IR & B o i LA A s AR A3
KAMEIR 180 B B >0 7ol 182 Y > R R Y >
PR FR iG> a- T R IER FR G, 1L LA ARRAIE g 17 R A K 3
50%%1] 95% BRI Z [ 2 7 BB VEAR . ERAERER
G WAMERFFES o FRER P G 70 IR0 2H IR IR FEAH
Y, TG ER (p>0.01); FFIGER P AL H g
TRARGAHAMNEEREEES (p<0.0D.

® 1 K BERHNSHTEN =TSP EHRIESH 0

Table 11 Fatty acid content analysis of ternary system of soybean, corn oil and rapeseed oil

K2 b 91/% AZARNER B IS ER THER I hER o- T FRER
50% 9.92+1.40"* 3.00+0.02" 31.99+3.70" 45.82+5.72* 535+1.17"
55% 10.07+1.28" 3.08+0.04"" 31.08+3.32™ 46.71+5.27" 541+1.11*
60% 10.16£1.14* 3.19+0.03"* 30.30+3.45™ 47.65+4.79* 5.62+1.15
65% 10.22+1.17* 3.25+0.08"™ 30.1743.01% 47.52+4.98" 5.66+0.95"
70% 10.52+0.94" 3.41+0.07* 28.5142.77" 49.37+3.84" 5.67+0.82"
75% 10.6420.94* 3.52+0.04"* 27.5742.66™ 50.27+3.90" 5.72+0.62*
80% 10.76+1.32* 3.5741.61" 27.47+1.57% 51.47+5.41* 5.81+2.73"
85% 10.80+0.62" 3.68+0.04™* 26.21+2.01% 51.97+2.65 5.85+0.52"
90% 10.95+0.36" 3.80+0.05™ 25.24+1.32° 52.44+1.45" 5.93+0.38"
95% 11.05+0.20" 3.91+0.02° 23.89+0.75° 53.49+0.82" 6.03+0.18"

E: Rl —RRITER F B KB FH AR AT £ A M EE(p<0.01), FE.

DRI, - Z55 2 FEAH MR 43 B 45 AN . 25V Ay i 4
R, PR, IMBRIE IR S TR
A =iy s Z ARG AR AR AR . DA
REMENRITIR & AR, ARV s A Fhaliyh e
RS RN AL E (KEMEERN X, TR
BN Xy, WS &8RN X5), 4 DPS BAFIE B4
AT SR A2 AR I AR DT R 1 22 Je 2 [l A T30l
B Y m=52.1-0.284X,-0.232X, (R*=0.968, p<0.01),
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Y win=18.9+0.356X,+0.363X, (R*=0.950, p<0.01).
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UG A it AL VR ML T3 AT
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Table 12 Model validation analysis of ternary system of soybean, corn oil and rapeseed oil

e 1o g WELTEE DB TE _ AZHX EARH X AT X,
S KRBT, RAGR, RAT, /"/T /%‘%f' 4%/% RSD/% 4%/% RSD/%  4&/% RSD/%
1 50 10 40 34.58 4033 5013 026 995  0.50 3992 0.20

2 60 10 30 32.74 44.89 60.76 126 1015 149 2909  3.08

3 70 10 20 29.90 4745 7061  0.87 1031 3.05 1908 471

4 80 10 10 27.06 51.01 80.78 097 995 0.0 927 758

5 90 5 5 2538 52.75 90.58  0.64 476 492 466  7.04
252 KB, EBRGFMAL G =T H R WEERIAE R RER K, N 098, O IRIR F g
A RERA (0.64) PR HES €0.43)5 AR FH S Ay R H g
2521 KM KM AIREO ) = o0 2 I A XA 5 ORI BE IR AEAR R 3 (1) SO, AR F
AR [ 3 BEAHOC 23 (-0.53) FREEEEHEE (-0.45). HHILRTAI,

LUK, $28AN [F LB & oK AT
RoEuh, RS ORI ) = e R O )
XA EAHSAE A 74 AR 13, B3 13 W0, fflE
T2 PG IR PR o MV JRRIRR F 1 55 K S iR P2 ]
HANRZ R IEAHRNE, Hod o- T2 BRIR F G 5 K 0

R FRIHABIE I i % 1) = s R RS R A
U ARHE IR 5 KL 2 TR A S P s 95 K K
N: o=V JRRIR >R TR F >Vt R Y P> e P
P> P P o

*® 13 KM, EARMEFEHEN = TSP SRR S ENEXRR ST

Table 13 Analysis of the correlation coefficient between each fatty acid content in ternary system of soybean, corn oil and olive oil

X AFARBL AR B kL o- T2 FRER

X Eh 1

AFARER -045™ 1

ARG EA 0.64” -0.93" 1

hEg -0.53" 045" 0.28" 1
LihER 043" 0.53" 039" -0.99” 1
o- T R 0.99™ 040" 0.59™ -0.60” 0.50” 1
F 14 KRS, ERBEMEHTHN = ER P EEHREESHT &%)
Table 14 Fatty acid content analysis of ternary system of soybean, corn oil and olive oil
RILAR] KB bs)/% AFARBL B i B TR DI o- T8 FRER
I 80 11.33+0.10° 3.73+0.10* 28.9+3.030° 49.41+3.08" 4.99+0.06"
I 85 11.26+0.10"° 3.80+0.08" 27.7242.34" 50.2742.37"° 5.27+0.08"
11 90 11.23+0.08"" 3.87+0.05" 26.12+1.69" 51.54+1.71" 5.54+0.04°
\Y 95 11.19+0.05* 3.9240.03¢ 24.46+0.86" 52.89+0.88" 5.83+0.01°
2522 KEM. FOKIMAIRIONE i 1) = o R BC ) 2 Pe e WIHBR R o-TRRER FE IR & B2 43 il

PERENE 34T

K FRIHARTRIE 0 ) = o R AR 25 i
IR & i W3R 14. B3R 14 "I, BEE K G
EeBlR TR, BEARER PP A EIHER P S AN o0 BRIR P
P Bt v, AR FR RN R R T 1 S e
i, (EVHIRFES & . IR SN o- 0 JFRER P G 25
BAECK, IR AT A R g R K H RO il e 1 R

119.24%. 40.98%- 1.84%, T K754 22.91%.
53.67%- 6.71%. AN A FFRRRAE NG TR & S bE
K23 EE AR T e AR A BB DR /IR IR i R R > I
THR F B> or- STV JRR IR FY 5> T 1R P > A T R P 1

(HAFRRFERE T BRTE R 80%- 85%+ 90%- 95%
VUABERE 2 [BIH) 22 5 B MEANTA) . ARAEIR F S T
TG TEyMIR e S BRI | A5G IVA S &=
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FRWREE (p<0.01); MR E SR [ HAMITA
MR E m TR IVAL (p<0.01); a-TERRIR H i & B AE
W T I T IVARARVGEIY,  HoA2H TR P 9 LU,
ZERIWNEZE (p<0.01),

DRI, Z55 25 FEAH MR 43 B 4 AN L 25V Ay i 4
R, P a- WKL JHERIE IR SRRk
MM — bt G 52 RC R AT AR RPE IR IR . 35 K
SOV T tBoKE o SRR A RO deh 45 (850 50 0
TENRIIRR . DARFRIERIENRITIR & BN AR &, AN

PRSI AR RS R R S E N AR R (KM
BN X, KmEEN X, MimEEN X3), &
DPS #3245 8] 53 Hr 2 ST A A S e A R
(1122 JELR R BB, Kb, oW RRERIN £ T2k
PEEVATIEIAN: Y wmw=0.762+0.0534X,-0.0042X,
(R=0.96, p<0.01), IHERIIZ FuLk P [0 ) F5i ) i 7Y
M Y im=29.7-0.0666X,+0.481X, (R*=0.97, p<0.01).
2523 KEW. E KM 00 = 70 B R KHIE 7>
#r

F 15 Kl EARMAEME M = T SRR RIE S
Table 15 Model validation analysis of ternary system of soybean, corn oil and olive oil

gy KW Bk M BARTE hRTE _ ALHX EAH X, AT X
1% 1% 1% 1% 1% 4%/% RSD%  4%/% RSD%  4%/% RSD%
1 80 20 0 497 33.37 80.76 0.95 19.18 4.19 0.06 /
2 80 10 10 5.01 29.17 80.76 0.95 10.15 1.49 9.09 9.53
3 85 10 5 5.24 28.96 85.11 0.13 10.31 3.05 4.58 8.77
4 90 5 5 5.54 26.12 90.30 0.33 5.14 2.76 4.56 9.21
5 95 4 1 5.79 25.24 80.76 0.95 19.18 4.19 0.06 /

SRS AR SR AR R 5 AR A RE L A R
SRR TR S I, KRNI R o TP RRERFIIH R
e EAARIATRE, WHEAZIAE M. oK.
M =AM g & &, 5 AR IR S,
FE 15 Prom. MR 15 FolLLEH, Bra ZRCEM
gl g S B X AE K RSD% /N T 10%, i B Fik g
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BERE SR UL S % MME

3 Zhig
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3T FETOREM . TR SR Mo - s
FRAR AR S TS AR b, SR RIAR TS &
KA AR &, TS MRS I AR B AR
VO B SRR PR ERE (5.88%~10.72% )+
WEARTR (2.31%~4.57%)+ MR (15.04%~77.45%) V.
TR (5.92%~53.67%)+ a-JERRER (0.61%~ 6.71%)
VERFHERRIIR, fEREM. TR, Sffh =8
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