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Abstract : Rancidity of a soybean oil is investigated by an electrochmical method. The redox process
of the soybean oil is totally irreversible and diffusion-controlled reaction. As scan rates are faster, the
anodic peak potential of the soybean oil is shifted to the positive potential and the anodic current is
increased. The anodic peak potentials of the soybean oil is not rarely changed up to open-42 days in
the both atmosphere and room temperature. After the open times, the anodic peak potential is largely
shifted to a negative direction. This indicates the oxidation of the soybean oil becomes easier. The
anodic peak current of the soybean oil is decreased gradually up to open-42 days. But after the open
times, the anodic peak current increases suddenly. It must be due to the formation of a carbonyl group

owing to rancidity of the soybean oil.
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Fig. 1. Cyclic voltammograms of the soybean oil in

DMF with 0.1 M TBAP at a glassy carbon

electrode vs. Ag/AgCl and a scan rate of a)

200, b) 100, ¢) 50, and d) 25 mV/sec.
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Table 1. Electrochemical data of the open-time for
the soybean oil in the atmosphere

Open time Ep(mV) ip(LA)
(days)

0 820 5.55

1 817 5.21
12 820 4.59
15 818 4.07
19 817 3.97
24 819 3.67
42 817 343
45 787 3.83
49 765 4.30
54 701 4.80
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Fig. 2. Anodic peak potential dependence of the open-time
for the soybean oil in the atmosphere. Scan
rate=200 mV/sec.

Potential, mV

L R S B B

50 60

Fig. 39)A B ¢S AFE 2 7N e FAH o= A
o7}, 2 o] RE AR -E R ST AT &,
LU E F7159 a-methylene (-CH)| 2871914
F4E olZAA peroxy ZHHZE TEE FAl
hydroperoxide] Z7HIAEo] AAHTE>? o] T4 ol A

wasida AlsEth 15 H

9] 4))7} X128 = hydroperoxide ] &3}
Ll En b = i I n - R R o= S =
HEgko 2 AInkgol) MApike-g FErha AR ek

Current, gA
&

o o

o o

T TS I T T T [N T T
L]

30 LI N S S R S N B B N BN R BN BN BN RN B |
0 10 20 30 40 50 60
Time, Day

Fig. 3. Anodic peak current dependence of the open-time
for the soybean oil in the atmosphere. Scan
rate=200 mV/sec.
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