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Fig.1 Effects of processing methods on flavour compounds in soybean oil
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Table 1 Contents and CAS numbers of volatile flavour compounds detected in three soybean oils
55 CAS K MAC o2 R R g L
EO HPO CPO

1 110-62-3 R B 0.2473 + 0.0573 - -
2 1576-87-0 (E)-2- 8. 0.0314 £ 0.0113 - 0.0559 + 0.0091
3 66-25-1 T B 0.7680 + 0.1825  0.5115 = 0.0366 0.8607 + 0.0540
4 6728-26-3 (E)-2-T M 0.0879 + 0.0145 - 0.1074 + 0.0065
5 111-71-7 P BE 0.1549 + 0.0337  0.0860 = 0.0097 0.1510 + 0.0064
6 100-52-7 B S 0.0417 + 0.0054 - 0.0713 + 0.0087
7 4313-03-5 (E,E)-2,4- 5 =} 8% 0.3951 £ 0.1027  0.3578 £ 0.0193  2.1309 + 0.1398
8 2548-87-0 (E)-2- M i 0.1843 + 0.0466  0.1474 £ 0.0129 0.2467 + 0.0189
9 124-19-6 B 0.1782 + 0.0482  0.6063 = 0.0744  0.2259 + 0.0089
10 557-48-2 (E,Z)-2,6-% =} B 0.0336 + 0.0044 - -
11 18829-56-6 (E)-2-x M 8% 0.5396 + 0.1343  0.3096 = 0.0134 0.8633 + 0.0358
12 112-54-9 + =B 0.0223 + 0.0050 - -
13 25152-84-5 (E,E)-2,4-% =} 8¢ 0.9243 + 0.2084  0.7555 = 0.0210 1.5122 + 0.0971
14 5910-87-2 (E,E)-2,4-% = W8, - - 0.0343 + 0.0088
15 57266-86-1 (Z)-2— 2 Wi B 0.2002 + 0.0527  0.1331 = 0.0082 0.2322 + 0.0132
16 99915-14-7 2-T A-2-F M mk - 0.0188 + 0.0030 -

Bk
17 71-41-0 1- % 8% 0.1034 + 0.0215 - 0.1736 + 0.0125
18 111-27-3 1-T B 0.9702 + 0.2179 - 1.9314 + 0.0851
19 111-70-6 1- 8% 0.0757 £ 0.0227  0.0589 + 0.0062 0.2012 + 0.0210
20 3391-86-4 1-5 H —3-7% 1.5964 + 0.3854  1.3080 + 0.0898 1.3462 + 0.0933
21 589-98-0 3-F B 1.4383 + 0.3578  0.8769 + 0.0543 -
22 54630-50-1 5-W k-2-k A% 0.1129 + 0.0051 - -
23 100-51-6 7 B 0.1049 + 0.0180 0.1318 £ 0.0136  0.0971 + 0.0044
24 111-87-5 1-3F B 0.0636 + 0.0207  0.0980 = 0.0405 0.1200 + 0.0063
25 35192-73-5 1-& W -4-55 0.1265 + 0.0108 - -
26 60-12-8 KT B 0.2849 + 0.0719  0.3674 = 0.0106  0.2836 + 0.0112
27 143-08-8 1-E 8% 0.0576 + 0.0114  0.0491 = 0.0110  0.0539 + 0.0040
28 - 6-C k-4 5-% — 75 0.0137 £ 0.0018 - -
29 34780-69-3 3- h-1,6- & =M -3-5% 0.0495 + 0.0211 - 0.0490 + 0.0078
30 20126-76-5 4y ik B 0.0265 + 0.0052 - -

S
31 646-07-1 4 KRR 0.0593 + 0.0153 - -
32 109-52-4 BB 0.0208 + 0.0027 - -
33 112-79-8 (E)-9—-+ Bt i 0.3049 + 0.0527  0.1076 = 0.0039 -
34 34450-18-5 17—+ A\ 8% H B 0.3516 + 0.0951 - -
35 79-09-4 B - 0.0780 = 0.0043 -
36 593-39-5 (Z)—6—" N\ 8% ¥ B - 0.3722 + 0.1105 -
37 29743-97-3 R K —10- - 3 ik - 0.2959 + 0.0783 -

ik %
38 7785-70-8 Tk 0.0244 + 0.0062 - 0.0444 + 0.0017
39 29050-33-7 (+)-4-% ¥ 0.0715 + 0.0193 - 0.0572 + 0.0076
40 2867-05-2 a—1l A K 0.0571 = 0.0250 - 0.0374 + 0.0058
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A% CAS BE AL P IRRE R gL

EO HPO CPO

41 99-86-5 T - 0.0546 = 0.0086 -

B K
42 629-33-4 VB O - 0.4737 = 0.0162 -
43 628-97-7 L L - - 0.1596 + 0.0119
4 112-39-0 S Wl 0.0795 = 0.0221 - -
45 112-63-0 T 0 B 0.0812 = 0.0122 - 0.4815 + 0.0375
46 - 8—-F A8 B4, F A5 0.0578 = 0.0065 - -
47 111-55-7 L R - 0.2193 = 0.1907 -

o %
48 110-43-0 2k 0.2200 = 0.0530  0.1127 £ 0.0063 03133 + 0.0155
49 - 2T A-3-F K25 A5 0.0500 + 0.0065  0.0493 + 0.0041 -
50 106-68-3 (S 0.3158 £ 0.0663 0.3762 + 0.1497 02393 + 0.0121
51 1669-44-9 3%t -2- 0.1176 + 0.0202  0.2782 + 0.0348  0.1655 + 0.0070
52 30086-02-3  3,5-F =¥-2-& 0.3851 = 0.1547  0.3485 + 0.0725 0.6764  0.0351
53 18402-83-0 A X-3-EH-2-@ 0.0126 + 0.0029 - -
54 17257-80-6  1-(3-T ARA LI )-L - 0.0364 = 0.0058 0.0315 + 0.0070
55 10230-68-9  1-#i A2 - 0.4006 + 0.1343 -
56 930-60-9 43 K S 1,3 = - 0.1075 = 0.0046 -
57 116-09-6 - E-2-% 8 - 0.3146 + 0.0193 -
58 80-71-7 25 A -3-F IR K2 - 0.0567 = 0.0082 -
59 98-86-2 %@ - 0.6059 = 0.8568  0.0973 = 0.009

W e £
60 5048-19-1 S— gk 1- 03325 +0.0758  0.1169 + 0.0117 0.7981 = 0.0446
61 20202-62-4  3-WEA-1,T-F 4 - - 0.0488 + 0.0044
62 56700-77-7  1,3-E=% 0.1121 + 0.0336 - 0.0840 + 0.0039
63 74630-40-3  8—W A_l-+— sk 0.0262 = 0.0034  0.0453 £ 0.0172 0.0687 + 0.0395
64 872-05-9 e - 0.0444  0.0070 -
R E

65 3777-69-3 2k ok 0.6905 + 0.1314  0.6764 + 0.0375 0.8211 + 0.0332
66  695-06-7 2-Zh = Ak EBA-3(SH)—k 8 0.0283 = 0.0061 - 0.0534 + 0.0023
67 104-61-0 —R-5- K A-2(3H)—"k B 0.0727 £ 0.0102  0.0725 + 0.0052 0.1139 + 0.0438
68  109-08-0 29 Rtk - 0.4550 = 0.0101 -
69  98-01-1 HRES (oo T ) - 1.5302 + 0.0304 -
70 98-00-0 2wk oy B - 0.8680 = 0.0584 -
71 123-32-0 2,5-Z F h-wbok - 0.3372 + 0.0279 -
72 3857-25-8 5— & _2_vkwh P B - 0.0511 % 0.0035 -
73 15707-23-0  2-Z A-3-7 Ewbvk - 0.2786 + 0.0164 -
74 109-97-7 o - 0.0391 = 0.0054 -
75 3857-25-8 S— ¥ D_vk i P A - 0.3437 = 0.0221 -
76 67-47-0 5- % P A R B - 0.0557 + 0.0088 -
77 3188-00-9 2 Ik 9 -3k % - 0.0697 = 0.0266 -
78 497-23-4 2(5H)—v% % - 0.0876 = 0.0139 -

¥t
79 112-40-3 e 0.0417 £ 0.0128  0.0406 + 0.0066 0.2133 + 0.0427
80 5749-72-4 (1-F & & 2K )R K 0.0878 = 0.0152 - 0.1370 + 0.0270
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A5 CAS RS R R g L
EO HPO CPO

81 - 20-= P h-twk - - 0.0358 + 0.0052

82 629-78-7 + iz - - 0.1412 = 0.0649
0k

83 118-71-8 x ¥ 5 _ 0.5681 + 0.0074 -

84 - S-H R 2-F A E-K 8 - 0.1215 + 0.0477 -
#

85 20521-44-2
86 4786-24-7

11—+ =k =k
3-WR-2-T Wi i

0.0304 + 0.0022
1.3420 = 0.1115

0.4647 = 0.0937  0.0708 = 0.0080

T =" RR AR I BOR A E] CAS 5 b 7 5 AW 5 J5SC I 3 181 5 o S AR X B,

[_JEo |
[ uroO
M [ lcro

52 v i KU g T

Quantity of flavouring substances in each category/4>
I

AR g o

B M OAF WM Mm% kue ke
Kt KU By J5 b 2

Type of flavouring substances detected
B2 AEIZXERPEERKYER
Fig.2 Various types of flavour substances in soybean
oil from different processes
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FREY A 5 5 28 7 i AR ) 5 ) A2 1 o DA XU
Py o i A S b mT AR A [ in T 5 =X R
FAEE W SR,
222 REMABRAL A Y HCA b R
WHEZ (HCA) 43§ EO \HPO 1 CPO i KUK ) J5t
Itz AR, &l 3 s, 3 Fh O S A 45 A 1A
BV AN ZE W BRARTE AN T A DX, A H Y 4
TR o R R P de K, 3 R PO R A
A S AR BB 7 A B SR AN SR K A A A
TN RERS 7 A CRERI (B )2, 455 I , T 2

TS 1 i R 5 D) 2 i 2 LAk B g AT AR L, AR
— BB AE T AR v g B KRB 5, B 1-=F
Mi-3-T(20)  (E,E)-2,4-% "l B (13) % 1E 3
T R 3 R A R R LA g R R
BRI,

£ HPO XUBR 4 5T rp A th 7 EL A AR B XU 1
72 21 (83 ) LA B Z2 b XU [ A AR ) 4 A 2 Ak
Yo Ban, 2, 5- W kg (71) , HA A AT XU ;A
T (69) J& T 1k Mg i 1 — b, B A 8 A X
UR ;2- 1K Mg HBE(70) , B A B AR AU BIE R T 7E EO
FCPO HIfoRA BRI, 77 AR X Fh 22 S 1
PR A] fig & HPO 78 T A — 6 Ak i (4 365
PEHE T RPN, 2 Ak IR A, i
— IR IR G, H R R e IS
AR 1B AR A B AT HPO A XUBR
BN AN, HPO KUK T Pl 6 T — 2L iR
25 (0.854 mg/L) FIR 2 (2.906 mg/L)fb &4, x4
FERMED) AL HPO (R 7R XUk rh LA 2 DTk

CPO WERYITh S AR LIS (6.491 mg/
&Y, BN (EE)-2,4-B8 &R (7). & 1
(3) E W 0, L RV 8 2 30k 35 T A R G s R
CPO "Mk EHBE ML RIGIE, XY e
JIg JoT 2ok AR Ak 3k R v pR B T A A A A BT
mn3-F A 1,7 "4 (61)(0.049 mg/L) .+ —
Bt (79)(0.213 mg/L) . SR, Be A e 1 R 1
B 0 A KU S i AR /)N

EO F i rf XU o i Fh 2R 3 % | 2 B A0 35 1
25 (5.024 mg/L) | % 2% (3.809 mg/L) | fig 2% (0.737
me/L) A2 (1.125 mg/L) 4L 59 .
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Fig4 Venn diagram (a) and molecular structure chart (b) of key flavour substance differences in EO, HPO and CPO
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Fig.5 PLSR plot of the correlation between E-nose sensor response values and volatile compounds detected by GC-MS
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Effects of Processing Methods on Volatiles Components of Soybean Oil
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(College of Food Science, Northeast Agricultural University, Harbin 150030)

Abstract The combination of electronic nose and headspace solid—phase microextraction coupled with gas chromatogra-
phy—mass spectrometry was used to analyse the differences in volatiles in soybean oil from three processing methods,
which was extracted oil, hot pressed oil and cold pressed oil, respectively. The results showed that 86 volatile com-
pounds were detected in the three soybean oil samples, 53 of them in the extracted oil, 54 of them in the hot pressed
oil and 45 in the cold pressed oil. The main volatile components included aldehydes, alcohols, ketones, acids, esters,
terpenes, heterocycles (furans and pyrazines) and hydrocarbons and so on. 24 volatile components were identical in the
three types of soybean oil. The principal component analysis and hierarchical cluster analysis indicated that the processing
method had a big impact on the flavour of soybean oil. By odour activity value (OAV) technique, there were 15 key
flavour compounds detected in the extracted oil, dominated by substances such as 3-nonen-2-one, resulting in a berry
flavour in the extracted oil. Moreover, 16 key flavour compounds detected in hot pressed oil, which reflected distinctive
baking flavour due to heterocyclic compounds such as 2,5-dimethylpyrazine. However, 12 key flavour compounds were
detected in the cold pressed oil, dominated by aldehydes such as (E,FE)-2,4-heptadienal, which gave natural oil flavour
of the cold pressed oil. The results of the partial least squares regression analysis showed a good correlation between the
electronic nose and the GC-MS results.

Keywords gas chromatography —mass spectrometry (GC-MS); E-nose; soybean oil; processing method; flavour com-

pounds



