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Abstract: In order to improve the quality of refined wheat germ oil, the degree of deterioration in the quality of wheat germ oil during
chemical and physical refining was investigated. For the whea germ oil processed by chemical refining, the acid value dropped to 0.18
KOH/(mg/g), the trans faty acid content increased to 0.070% from an undetectable level in crude oil, and the tocopherol content decreased by
37.83%. For the physical refining of wheat gream oil, deacidification was conducted under a residual pressure of <60 Pa in atemperature range
of 200~240 °C for 2~8 h. The acid value dropped to 5.49 KOH/(mg/g)~0.19 KOH/mg/g), the trans fatty acid content was between 0.13% and
3.13%, the peroxide value ranged from1.61 mmol/kg~4.33 mmol/kg, the anisidine value ranged from 13.76~59.3, and the tocopherol content
decreased by 26.68%~85.90%. Comparison of the two refiningprocesses revealed that the chemical refiningprocess had less significant effects
on the deterioration of wheat germ oil quality than the physical refining process, paticularly in regard to preventing the increase in the trans
fatty acid content, and the loss in.vitamin E content among others. Therefore, chemical refining is suitable for functional and nutritious oils rich
in unsaturated fatty acids, vitamin E, etc.
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Fig.1 Effect of chemical refining process on the acid value of
wheat germ oil
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Table 1 Fatty acid composition and trans fatty acid content of
wheat germ oil duringeach stage of chemical refining process
1%

ReRFER b MIRE KB KEE A
C14:0 0.077 0.066 0.067 0.067 0.068
C16:0 1692 1654 16.69 16.64 13.35
Cl6:1  0.18 0.16 0.17 0.16 0.16
C18:0 049 0.52 0.52 053 0.73
TC18:1 - 0.016 0.018 0.016 0.016
C18:1 1259 13.05 13.13 1295 13.22
Cc181 114 1.10 1.12 109 111

TC18:2 - 0.033 0.030 0.027 0.033
C18:2 6184 61.45 61.26 61.46 64.55
TC18:3 - 0.014 - 0.019 0.021
C18:3 5.74 5.92 5.83 5.90 5.69
C20:0 - 0.073 0.072 0.070 0.056
C20:1  1.03 1.06 110 1.07  1.00
totalTFA - 0.062 0.048 0.062 0.070
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Fig.2 Effect of chemical refining process on peroxide and
anisidine contents of wheat germ oil
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Fig.3 Tocopherol composition and content in wheat germ oil
during each stage of chemical refining process (mg/100 g)
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Fig.4 Effects of deacidification, deodorization temperature, and
time on the acid value of wheat germ oil
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KOH/(mglg) : 4 h J& B #ir 7> 7 Jv 3.3020.01
KOH/(mglg) - 1.0640.01 KOH/(mg/g) 1 1.0840.01
KOH/(mglg); 6 hJ5ERH N 0.9240.01 KOH/(mg/g)-
0.8440.01 KOH/(mg/g)F1 0.7140.01 KOH/(mg/g); 8 h
J5 B M A4 05840.01 KOH/(mg/g) . 0.3440.02
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Table 2 Fatty acid composition and trans fatty acid content of
wheat germ oil after physical deacidification and deodorization
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Table 3 Fatty acid composition and trans fatty acid content of

wheat germ oil afterphysical deacidification and deodorization

at 220°C /%
s L e JBLBR AL B B 18] /h
2 4 6 8
C14:0 0.077 0.073 0.073 0.071 0.074 0.071
C16:0 16.92 16.34 16.59 16.58 16.54 16.88
Cl6:1 0.18 0.18 0.15 0.15 0.15 0.15
C18:0 049 055 0.72 0.72 0.73 0.76
C18:1 1259 1270 13.52- 1359 13,59 13.85
C181 114 117 112 1.15 1.12 1.12
TC18:2 - - 0.18 0.26 0.39 0.48
C18:2 61.84 62.26 61.07° 60.99- 60.94 60.29
TC18:3 - - 0.18 0.33 0.53 0.69
C183 574 5.70 525 5.02 4.80 4.54
C20:0 - - 0.077 0071 0.079 011
C20:1 1.03 1.04 1.07 1.08 1.05 1.07
totalTFA~ - - 0.36 0.58 0.92 1.16
A4 INEREZFH 240 CHITRARESR |Fit RV ARRAERLE AN i 3 AE
BRBRAY &2 /%

Table 4 Fatty acid composition and trans fatty acid content of
wheat germ oil after physical deacidification and deodorization

at 200°C /%
R L e BRI 2 B 1] /h
2 4 6 8
C14:.0 0.077 0.073 0.068 0.070 0.070 0.073
Cl16:0 1692 16.34 16.74 1693 17.04 17.14
Cle:1 018 0.18 0.16 016 017 0.16
C180 049 0.55 054 053 054 055
C18:1 1259 1270 1333 13.18 1329 13.84
ci81 114 117 1.10 110 112 111
TC182 - - 0.044 0.050 0.055 .0.065
C18:2 6184 62.26 61.15.61.09 60.84 60.29
TC183 - - 0.054 0.061 0.072 0.12
C183 574 570 562 565 565 549
C20:0 - - 0.092 0.088 0.08L 0.10
C20:1 1.03. 1.04 1.08 1.09 108 1.06
totalTFA -~ - 0.10 0.11 013 019
E: R RAM

B 2. 3, 4 0 th: {EIR Y 200 CHY TR -
it 5 2 h~8-h, ek e ANRIITIR 5 B 3G n 2208, 8 h i)
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FRAE BGHE R B30, M 2 h 7 0.87%H%] 8 h
3.13%. HUbAL, TEMR. MiSLiEfE A 200 CHY,
FEK 2 h, ARG T 10%~50%, 220 CHEN
7 30%~60%, 240 CHIM | 20%~110%. fEAH [FJE[A]
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N
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at 240°C /%
TLER I, 5 B 6]/
WM 2 e — 7 5 5
C140 0077 0073 0070 0072 0069 0073
C160 1692 1634 1668 1671 17.25 17.27
Cci61 018 018 016 016 017 0.6
C180 049 055 052 051 054 051
Ci81 1259 1270 1275 1299 1326 13.40
cig1l 114 117 110 113 113 116
TC182 - - 035 075 112 137
C182 61.84 6226 61.84 61.28 6017 59.92
TC183 - - 052 106 149 176
C183 574 570 493 429 366 3.6
C20:0 - - 0068 - 0076 -
C201 103 104 102 105 107 111
totalTFA - - 087 181 261 313
R LT

2.2.3 FLER. BLZ B AT A3t i ARG R

%

NREFRZE AN R s R RARDUTRAM A



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.12

By, (EVERSRIIR . M S AR 5T 9578 A B 2L
SO, Dt #E—Bor i T IR AR A A AR A,
AT BRR I « I ()5 26 F N it S AR A an ] 5
TRo

14 VLA 42001
8 - 220T

- 240°C

AL/ (mmolkg)

HomE. RSB /b
5 BRER . Bt SRim FEAN BilE AE) X N R S S L (E IR N
Fig.5 Effects of deacidification, deodorization temperature, and
time on the peroxide value of wheat germ oil
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Fig.6 Effects of deacidification, deodorization temperature, and
time on the anisidine value of wheat germ oil
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Fig:7 Tocopherol composition and content of wheat germ oil
during physical deacidification process
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K, AR SRR E, EH0S ERAEZ, Fr ol s 1B SRR S W s B N, 4
A EUL R EA PR 2, /N 2R 2 Y AE E S ENURET IR #, & HBUES /N IR
i T 5 IR AR K. JUHAEMIBE, A RN KR T
JI 2 R AN Ik IR Rk B bR — b br R, A5
AR FR0 25 77 T PRt J5 95 28 /N TP BRI 5
&5 NERZFRMUFNIEREEIIE P B E RIS L 24
Table 5 Comparative analysis of various index changes during chemical and physical refining of wheat germ oil
WA HMEIZE BHKOH/(mgg AXEBE% dAMEmmolkg p-BEAKAE A FHEZ/(myL00 g)

ER 15.8140.01 0 4.91+0.02 3.8840.02 432:1940.02
B 0.1240.01 0.06 10.2940.01 1.6940.02 399.2740.002
g Kk 0.140.01 0.05 10.7620.01 1.8440.02 356.43+0.002
H B &, 0.2340.01 0.06 8.6410.01 3.6840.02 298.0240.002
Jbt, % 0.1840.01 0.07 7.0240.02 10.7840.02 271.6940.02
5w 200 C 8h 0.58+0.01 0.19 0.25+0.02 15.56+0.02 233.0940.02
P 220 C 8h 0.3440.02 1.16 5.52+0.01 48.540.02 109.8740.02
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