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Studies on the Antioxidant Activity of Soybean and Cottonseed Oils
With Phenylalkylamine Compounds,

Katuo ABE
(FAFN554E11 H 28 A2 38)

The antioxidant activity of benzylamine, p-phenylethylamine, 3-phenylpropylamine, a-
aminodiphenylmethane, D—(+)—a-phenylethylamine, triphenylmethylamine, N-methylbe-
nzylamine, N-methylphenylethylamine, N-methylphenylpropylamine, N-ethylbenzylamine,
N-propylbenzylamine, dibenzylamine, N,N-dimethylbenzylamine, N, N-diethylbenzyla-
mine, N,N-dipropylbenzylamine, N, N-dimethylphenylethylamine, N, N-dimethylphenyl-
propylamine, tribenzylamine have been investigated for soybean and cottonseed oils.

AOM and weighing test were used the stability test on the autoxidation. The results
obtained as follows:

1. The strength of antioxidative activity of phenylalkylprimaryamines was found to be
in following order ; 3-phenylpropylamine, g-phenylethylamine, benzylamine, D—(+)—a-
phenylethylamine, a-aminodiphenylmethane.

2. The strength antioxidative activity of phenylalkylsecondaryamines was found to be
in following order ; N-methylphenylpropylamine, N-methylphenylethylamine, N-methyl-
benzylamine, N-ethylbenzylamine, N-propylbenzylamine, dibenzylamine.

3. The antioxidative activity of phenylalkyltertiaryamines was not found.
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Table 1 Effect of phenylalkylprimaryamines on the oxidation of soybean
oil by AOM test.

\éutoxidation time

Compound;K\’\g 5 ? 14 15
Control 15 38.5 90. 1 108.0
PhCH:NH2 0.9 25.8 57.5 66. 1
Ph{CHz):NH: 0.8 26.2 57.4 65.1
Ph(CH:)sNHz 0.7 24,0 56.0 63.2
(Ph)2CHNH: 1.0 26.2 57.5 67.6
PhCH(Me)NH: 0.8 27.1 57.9 67.3
(Ph)sCNHz LS5 38.5 92.0 109.0

Compound added [ X107M.
Values are peroxide value (meq/Kg)
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Table 2 Effect of phenylalkylprimaryamines on the oxidation of cottonseed
oil by AOM test.

~_Autoxidation time

Comp;)‘lgﬁ; ) "\@ 5 ? 1 15
Control L7 29.3 72.1 84.1
PhCH:NH: 0.7 18.0 41,8 59.0
Ph(CHz)2NH: 0.8 17.5 46.9 57.1
Ph(CH2)sNH: 0.9 17.2 46,3 54,0
(Ph).CHNH: 0.8 18,0 48,0 72,4
PhCH(Me)NH: 0.9 18.5 49.0 74,2
(Ph)sCNH: L5 30.0 73.0 85.0

Compound added 1X10-3M.
Values are peroxide value (meq/XKg)
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Table 3 Effect of phenylalkylsecondaryamines on the oxidation of soybean
oil by AOM test.

W{iﬁ s 5 9 14 15
Compounds —
Control L5 38.5 9.1 108.0
PhCH:NHMe 1.0 24.5 72.0 82.5
Ph(CH:2):NHMe L1 18.5 61.0 70.8
Ph(CH:2)sNHMe 1.2 1.5 60.9 70.9
PhCH:NHEt 1.0 1.5 7.1 8.5
PhCH:NHPr 11 2.1 73.0 83.0
(PhCH2):NH 1.1 24.0 72.0 81.0

Compound added 1X1073M.
Values are peroxide value (meq/Kg)
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Table 4 Effect of phenylalkylsecondaryamines on the oxidation of cotto-
nseed oil by AOM test.

\Aptoxidation time

CompoN 5 9 14 15
Control 1.7 29.3 72.1 84.1
PhCH:NHMe 1.1 15.2 65.1 73.9
Ph(CHz):2NHMe 1.2 14.0 63.0 67.1
Ph(CH2)sNHMe L1 14,2 63.1 68. 2
PhCH:NHEt 1.2 15.3 64.9 74.1
PhCH:NHPr 1.1 15.3 65.2 73.8
(PhCH2):NH 1.2 15.8 66. 0 76. 8

Compound added 1X1073M.

Values are peroxide value (meq/Kg)
Ph (CHy), NHMe!® |1 10,14 Tk %25 PhCH,NHMe > PhCH,NH,, Ph (CH,); NHMe >
Ph(CH,); NHs O & 5 ic B{bBilE$iR%E RT X IIC EX 5N 3 BRI B - 7. Thid
Ph(CH,),NHMe, PhCH,NHMe k&, #MEMO S VH VERBRE LK, chb{tdPd 7
IHNELBD, COLDNARRETHLLDLEEILNS.

Table 5 Effect of phenylalkyltertiaryamines on the oxidation of soytean
oil by AOM test.

~._Autoxidation time

Compou;d's'\\‘(Lr) 5 ? 14 15
Control L5 38.5 90.1 108. 0
PhCH:N(Me): 1.6 39.0 89. 5 107. 3
PhCH:N(Et)2 1.5 38.5 88.5 107.5
PhCH:N(Pr): 1.5 39.0 90. 1 108. 5
Ph(CHz2):N(Me)z 1.7 885 90. 2 107. 5
Ph(CH2)sN(Me)z 1.4 38.9 89. 5 107. 6
(PhCH2)sN 1.8 38.4 90. 0 107.9

Compound added 1X1073M.
Values are peroxide value (meq/Kg)

Table 6 Effect of phenylalkyltertiaryamines on the oxidation of cottonseed
oil by AOM test.

. Autoxidation time

Coml;o:N ° ? H 5
Control 1.9 29.3 72.1 84.1
PhCH2N{(Me): 1.8 28.9 72.4 84,2
PhCH=N(Et)2 2.0 29.1 72.2 84.1
PhCH:N(Pr)2 2.2 28.9 72.1 84.3
Ph(CH2):N(Me): L9 29.0 72.2 84.0
Ph(CH2)sN(Me): 1.8 28.9 72.1 84.0
(PhCH2)sN 1.9 28.8 72.6 84,9

Compound added 1X1073M,
Values are peroxide value (meq/Kg)



T 2= VTNFENT I LEMORE T, BEMICHT BRI ONT (R 45

3. Ta=WWTNFENR—Y % ) =T I LK BB SR

2.ODTREH LA 7 2=z —2 v ) —7 3 VOREIHICONT, AOMIBEBRTE(LBIFE
ZHE L, Table 5, 6 DRREEL. KEH, MERICHL, BBLESRERIGI 1. C
NobePiIs v BB LRE LTOERAEBELEVSDEEZZI NS,

4, Tx2=WTNFENT I /ALEHOBEICK 3 BLEFIFZR

BALBEIEZNRDOED ENA 7 2 =2 ATV ENLT L V{bEME KT, HBEmIc 1 X1074M, 5 X
107*M, 1 x1073M, 5 x107°M CEELZ»ZTCHML, AOMRBERT B(LBHESEE SBL,
Table 7, 8 D#ERZF/L. 1 x10T*M LEEEOEH LT Ph(CH,);NHMe, Ph(CH;);NHMe i
BB LR RMED SNtz 5 x107°M OEEICE T Ph(CH,)sNH, cB{LBi-ahR A8

Table 7 Comparison of stability of soybean oil added different amounts
of phenylalkylamines (AOM test).

~._Added amount (M)
\

— 1X1074 5X10™¢ 1X10°8 5X10-2
Compounds
Control 1045 104.5 104.5 104.5
PhCH:zNH: 88.4 71,2 65. 8 55.2
Ph(CHz):NH: 86. 6 1.1 64.0 54.6
Ph(CHz)sNH2 84.5 69.2 62.8 45.5
(Ph)2CHNH: 96.5 80. 8 72,0 62,5
PhCH(Me)NH: 99.7 70. 9 67.9 74.2
PhCH:NHMe 80. 1 74.0 62.2 65. 4
Ph(CHz2):NHMe 82.6 72,7 63.3 47,4
Ph(CH2)sNHMe 83.0 71.5 61.5 48,5
PhCH:NHEt 80.5 73.5 62.3 62.5
PhCH:NHPr 81.2 74,1 63.0 63.5
(PhCH2):NH 92.5 72.6 63.3 47,4

Values are peroxide value (meq/Kg), and POV was mesured after 15 hours

Table 8 Effect of stability of cottonseed oil added different amounts of
phenylalkylamines (AOM test).

“~.Added amount (M)

— ~4 —4 —3 ~3
Compounds ™ 1X10 5%10 1X10 5X10
Control 87.3 87.3 87.3 87.3
PhCH:NH: 82,2 77.0 60,2 50. 9
Ph(CHz):NH: 84.1 70.3 58.2 50,0
Ph(CHz2):NH: 79.5 1.4 57.5 45.5
(Ph):CHNH: 80.5 78. 6 76.0 63.0
PhCH(Me)NH: 76. 4 72.4 72.0 65. 4
PhCH:NHMe 76. 6 73.7 72.5 78,4
Ph(CHz2):NHMe 75.0 70.7 68.2 52,8
Ph(CHz2)sNHMe 74,8 71,0 68.9 52,6
PhCH:NHEt 75.1 72.5 74,0 77.0
PhCH:NHPr 75.8 72.6 73.5 76,0
(PhCHz):NH:z 78.9 76.3 74.8 66. 1

Values are peroxide value (mea/Kg), and POV was measured after 15 hours
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Table 9 Antioxidative effect of phenylalkylamines (Weighing method).

Induction period (day)¥*

- Antioxidant
soybean oil cottonseed oil
Control 15 18
PhCH:2NH:2 18 23
Ph(CH2):NH2 19 24
Ph(CH2)sNH2 20 25
(Ph)2:CHNH: 16 19
PhCH(Me)NH: 17 21
(Ph):CNH: 15 18
PhCH:NHMe 17 20
Ph(CH2z):NHMe 17 20
Ph(CH:2)sNHMe 17 20
PhCH:NHE! 17 20
PhCH:NHPr 17 20
(PhCHz)2:NH 16 19
PhCH:N(Me):2 14 15
PhCH2N(Et)2 14 15
PhCH:N(Pr): 14 15
Ph(CH2z):N(Me)z 14 17
Ph(CH2)sN(Me)2 14 16
(PhCH2)sN 15 15

Added amount was 0.03%
* The induction period was shown as the time (day) required the weight
increased about 0.5%
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