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Comparative study on quality and composition changes of soybean oil during
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Abstract:In order to explore the correlation between the changes of oil quality under frying and heating
treatment, soybean oil was used for frying and heating experiments respectively. The changes of basic
physicochemical indexes, fatty acid composition, glyceride composition and volatile substances of soybean
oil during frying and heating processes were analyzed. Orthogonal partial least squares discriminant
analysis ( OPLS — DA) was used to compare the differences of volatile components in flue gas and
soybean oil under different treatment methods, and differential characteristic volatile components were
screened by variable importance in projection ( VIP). Pearson correlation analysis was used to explore the

correlation between basic physicochemical indexes, fatty acid composition and glyceride composition of

soybean oil under two treatment methods. The
Woim B #3:2024 - 09 -20; &[] B #§:2025 - 07 -25 results showed that the change rates of polar
E¢UW A EHRKBARFEREIH (31671818) components content, viscosity, p — anisidine value
EZ /AT T %(2000) , 55, AL W58 2, WF5T 5 1) Sk I o and vitamin E loss rate of soybean oil with
P 5 i i (E-mail ) 3062195026 @ qq. com,, treatment time under the two treatment methods
BRAEE  HoH 2, FZ (E-mail ) bylary@ 126. com,, were consistent. The change rates of acid value,
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color and total oxidation value of frying oil were higher than those of heating oil, but the peroxide value
change of soybean oil under the two treatment methods had little regularity. The change trend of fatty acid
content and glyceride content in frying oil and heating oil was consistent, but the oxidation degree of
frying oil was greater than that of heating oil. The types of volatile substances in flue gas and oil under the
two treatment methods were the same, but their contents were different. The model established by
OPLS — DA could effectively distinguish different treatment methods of soybean oil. Nine characteristic
volatile components were screened in the flue gas and oil. It was impossible to evaluate the volatile
substances in the oil by heating instead of frying. Pearson correlation analysis showed that there was a
significant positive correlation between polar components content, viscosity, acid value, color, vitamin E
loss rate, oleic acid content, linoleic acid content, linolenic acid content, free fatty acid content,
diglyceride content and triglyceride content of heating oil and frying oil. In summary, it is feasible to

evaluate the quality change of frying oil by heating, but heating cannot completely replace frying to
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evaluate the frying performance of soybean oil.
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Fig.6 Change trends of vitamin E content and loss rate with treatment time during frying and heating
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Table 1 Main fatty acid composition and relative content of heating and frying soybean oil

under different treatment time %
T, Jind HiKE
" 0h 4 h 8 h 12 h 16 h 20 h 0h 4 h 8 h 12 h 16 h 20 h

FERAEE  10.57° 10.89% 11.15 11.39° 13.40* 11.88" 10.57" 12.01° 13.34% 14.66° 15.69" 16.97°
TS HR 3.91°  4.01"  4.12"  4.16"  4.08"  4.36"  3.91° 4.06" 4.11" 4.34*  4.38*  4.38"
MilA 26.90° 27.29* 27.88" 28.15"® 28.95° 28.97° 26.90" 27.98° 28.94% 30.02° 30.73" 31.61°
WihfE  50.95° 50.31°" 49.60™ 48.94° 46.70° 47.66° 50.95° 48.68" 46.78° 44.51° 42.91° 41.09'
RIAR 5.02*  4.65"  4.56™  4.41™ 4.14™ 3.94°  5.02° 4.61" 4.21° 3.78" 3.53% 3.32°
J iR 0.02°  0.03° 0.05" 0.07" 0.04> 0.09* 0.02" 0.03° 0.05" 0.06™ 0.07" 0.08"
R 0.61°  0.63*  0.61°  0.69" 0.64® 0.81* 0.61° 0.60° 0.70° 0.66° 0.60°  0.55°
FOREER  0.88*  0.86°  0.81°  0.80° 0.76° 0.87° 0.88* 0.80* 0.77* 0.79* 0.78°  0.76"

L AN P BER R [l — A By 5T A [ Ak B (1) (] BA7 22522 57 (p <0.05) o Rl

Note ; Different letters indicate significant differences among different treatment time under same treatment method (p <0.05). The

same below
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