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Comparative study on the quality of soybean oil by acid degumming
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Abstract: The purpose of this study is to provide guidance for the degumming process of soybean oil. Soy-
bean oil was degummed using phosphoric acid and citric acid, respectively. Based on single factor experi-
ments, the process was optimized using orthogonal experiments. The physiochemical indicators and the rate
of oil discharge by two different acids were compared and analyzed. The results showed that the optimal
conditions were 55 min,0. 6% acid content,4. 0% water,and 85 °C,in which the degumming rate of soy-
bean oil is 97. 1%, water content is 0. 1% ,peroxide value is 0. 084 mmol/kg,iodine value is 139. 1g/100g,
and acid value is 2. 54mg/g. The optimal citric acid degumming technology conditions are:0. 8% acid addi-
tion, 10. 0% acid concentration, 20 min degumming duration,2. 0% water content,and 80 ‘C degumming

temperature. The degumming rate of soybean oil is 95. 4% , water content is 0. 08% , the peroxide value is
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0. 039 mmol/kg, the iodine value is 134. 2g/100g,and the acid value is 2. 31mg/g. The phosphoric acid trea-

ted gel oil has better gel removal efficiency. The acid value, peroxide value, water content,iodine value and

cost are better. This experiment provides a theoretical basis for selecting the type of acids in soybean oil de-

gumming.

Key words: degumming; deacidification; single factor test;orthogonal test;price
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Fig. 1 Influence of degumming

temperature on degumming rate
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Fig. 2 Influence of water addition

on degumming rate
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time on degumming rate
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acid added on the degumming rate
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.96, 0%, X BB IInER £, Kk Table 1 Level table of orthogonal test factors
BRI IR SR S Uee e omm oomm
SRR TR RN 2B BRI ATE AT ww e mv MEmin e Y
SRR BT . B BRI T o ~ - =
Wik 0,624, 2 70 4.0 25 0.4
2.1.2 IEGRIEAL 3 75 6.0 35 0.6
FEER A RS 25 SR Rl L B T B IR EE 4 80 8.0 45 0.8
28 T S 0 a0 7K ek RS B ] A PR ZR AR [k 0 85 10.0 o9 L0
*2 EXRBARKRBERSH
Table 2 Orthogonal test scheme and analysis of test results
B ac A B C D Z5 5 Z3 5 I/ %
1 1 1 1 1 1 1 98.5
2 1 2 2 2 2 2 86. 3
3 1 3 3 3 3 3 85. 4
4 1 4 4 4 4 4 90. 4
5 1 5 5 5 5 5 93.4
6 2 1 2 3 4 5 94. 8
7 2 2 3 4 5 1 95.4
8 2 3 4 5 1 2 95. 1
9 2 4 5 1 2 3 84.5
10 2 5 1 2 3 4 87.9
11 3 1 3 5 2 4 75.9
12 3 2 4 1 3 5 71.5
13 3 3 5 2 4 1 96.7
14 3 4 1 3 5 2 90. 4
15 3 5 2 4 1 3 91.7
16 4 1 4 2 5 3 81.9
17 4 2 5 3 1 4 93.6
18 4 3 1 4 2 5 87.6
19 4 4 2 5 3 1 93.7
20 4 5 3 1 4 2 89.7
21 5 1 5 4 3 2 81.7
22 5 2 1 5 4 3 84. 7
23 5 3 2 1 5 4 70.8
24 5 4 3 2 1 5 93.7
25 5 5 4 3 2 1 96. 7
Ky 414.0 392. 8 409. 1 375 432.6 441.0
K, 457.7 431.5 437.3 446. 5 431 443. 2
K; 426. 2 435. 6 440. 1 460. 9 420. 2 428.2
K, 446. 5 452.7 435. 6 446, 8 456. 3 418. 6
K; 427.6 459. 4 449. 9 442, 8 431.9 441.0
k, 82.8 78.6 81.8 75.0 86. 5 88.2
k; 91.5 86. 3 87.5 89. 3 86. 2 88.6
ks 85.2 87.1 88.0 92.2 84.0 85. 6
ky 89.3 90. 5 87.1 89. 4 91.3 83.7
ks 85.5 91.9 90.0 88. 6 86. 4 88.2
e R 8.7 13.3 8.2 17.2 7.2 4.9
FESESENA D>B>A>C
EVES D, B; A, Cs
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Table 3 Level table of orthogonal test factors

KFE A/C B/ % C/min D/%  E/%
BOTRARE S 0. 8% BB L 20 min (9% F. 1w 2o 1 0z 20
T BRI TAGE I P e X5 TR I i T Jse 58 1) 52 i, 245 S D, 2 70 4.0 25 0.4 4.0
K9 3 75 6.0 35 0.6 6.0
4 80 8.0 45 0.8 8.0
5 85 10.0 55 1.0 10.0
F4 EXRBARKIKWERSH
Table 4 Orthogonal test scheme and analysis of test results
W e A B C D E eI

1 1 1 1 1 1 61.2

2 1 2 2 2 2 67.6

3 1 3 3 3 3 83.9

4 1 4 4 4 4 82.3

5 2 1 2 3 4 90. 1

6 2 2 3 4 1 83.9

7 2 3 4 1 2 71.0




15

14 TR = o BARFT o 45 « TRk O FSE T IR O 3 & J 14 L AR 9

s A B C D E Ji I/ V%
8 2 4 1 2 3 87.0
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10 3 2 4 1 2 75.5
11 3 3 1 2 3 89. 4
12 3 4 2 3 4 92. 8
13 4 1 4 1 2 70. 5
14 4 2 1 2 83.2
15 4 3 2 3 4 95.3
16 4 4 3 4 1 88.9
K, 295. 1 305. 0 320. 7 278. 2 317. 2
K, 331.9 310. 2 345. 8 327.1 284.6
K, 340. 9 339. 6 340. 0 362. 2 343. 4
K, 337.9 351. 1 299. 4 338. 4 360. 6
ky 73.8 76. 2 80. 2 69. 6 79.3
ks 83.0 77.5 86.5 81.8 71.2
ks 85.2 84.9 85.0 90. 5 85.9
k, 84.5 87.8 74.8 84.6 90. 1

W R 11.5 11.5 11.6 21.0 19.0
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