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Table 1. Physical and chemical properties of commercial edible oils

Color
(1-inch cell)
Edible ail AV POV R Y B Smoke poaint (°C)
(mg KOH/g ail) (meg/kg ail)
Soybean 0.08£0.023¢  3.02+0.01°  0.90+0.23° 2.67+0.35¢ 0 118+3.5P
Corngerm 0.05£0.009¢  2.19+0.29¢ 1.13+0.05° 4.16+0.51°¢ 0 119+8.1P
Sunflower 0.09£0.001¢  2.01+0.01¢  0.12+0.019 1.11+0.041 0 95+6.19
Peanut 0.51+0.0122  2.20+0.16° 7.10+0.542  25.80+2.372 0.1 98+4.44
Blend peanut  0.25+0.009°  3.30+0.302  1.23+0.23° 6.63+0.58P 0 107+6.4°
Canola 0.03+0.006¢  1.21+0.209  0.10+0.00¢ 1.90+0.11¢ 0 138+4.72
Lard 0.09£0.020°  3.12+0.29%  (0.83+0.15¢ 1.98+0.22¢ 0 137+3.62

*Values within a column with the different superscripts are significantly different (p<0.05).

Table 2. The yields of fumes from commercial
edible oils

Edible oil Fume particulates (g)”

Soybean 0.036+0.006%"

Corngerm 0.021+0.003¢

Sunflower 0.018+0.003¢

Peanut 0.720+0.0452

Blend peanut 0.066+0.011°

Canola 0.045+0.003¢

Lard 0.045+0.009¢

* Based on 90 g edible ail collected with 15 filter
papers.

**Values within a column with the different
superscripts are significantly different (p<0.05).
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Table 3. Oxidative stability of commercial edible
oils as measured by Rancimat method

Edible oil Induction period (h)
Soybean 12.10+0.14%
Corn germ 11.67+0.068
Sunflower 8.64+0.13¢
Peanut 21.87+1.87°
Blend peanut 9.86+0.28
Canola 13.90+0.14¢
Lard 36.80+0.692

* Values within a column with the different super-
scripts are significantly different (p<0.05).

Table 4. Toxicity of methanol extracts from fumes of commercial edible oils toward Salmonella typhimurium

TA98
No. of colonies/ plate
Dose (ug/plate) Edible ail
Soybean  Corngerm  Sunflower Peanut Blend peanut Canola Lard

( Cor?trol) 1561+32(100)2 1561+32(100) 1561+32(100) 1561+32(100) 1561+32(100) 1561+32(100) 1561+32(100)
05 1572+41(101) 1520+44( 97) 1492+52(96) 1530+42(98) 1563+76(100) 1602+83(103) 1529+82(98)
1.0 1483+54( 95) 1492+65( 96) 1439+86(92) 1483+71(95) 1510+37(97) 1581+72(101) 1484+49(95)
20 1472+83(94) 1510+£32( 97) 1511+28(97) 1389+46(89) 1481+58( 95) 1501+64( 96) 1533+37(98)
50 1524+76( 98) 1476+23( 95) 1506+75(97) 1467+54(94) 1429+91(92) 1524+39( 98) 1473+£25(94)
10.0 1503+97( 96) 1477+81( 95) 1439+89(92) 1436+29(92) 1470+80( 94) 1482+71( 95) 1421+76(91)

aValuesin parentheses are percentages relative to control vaue (100%).
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Table 5. Toxicity of methanol extracts from fumes of commercial edible oils toward Salmonella typhimurium

TA100
No. of colonies/ plate
Dose (ug/plate) Edible oil
Soybean Corngerm  Sunflower Peanut  Blend peanut  Canola Lard

( Cor?trol) 1024+54(100)2 1024+54(100) 1024+54(100) 1024+54(100) 1024+54(100) 1024+54(100) 1024+54(100)
05 1023+91(101) 994+67(97) 980+44(96) 993+61(97) 1054+86(103) 1152+88(113) 972+52( 95)
10 1172+69(114) 892+102(87) 982+62(96) 1065+39(104) 1137+54(111) 972+78(95) 921+67( 90)
20 982+72(96) 970+63(95) 925+69(90) 932+31(91) 1020+65(100) 992+73(97) 1004+91( 98)
5.0 989+71(97) 942+81(92) 993+92(97) 911+22(89) 945+39(92) 1054+72(103) 1004+91( 98)
10.0 013+46( 89) 923+77(90) 931+87(91) 942+38(92) 951+107(93) 968+68(95) 902+72( 88)

aVaues in parentheses are percentages relative to control value (100%).

Table 6. Mutagenicity of methanol extracts from fumes of commercial edible oils toward Salmonella
typhimurium TA98

His*revertants/plate”

Dose (ug/plate) Edible oil
Soybean  Corngerm  Sunflower Peanut Blend peanut  Canola Lard
05  w38#4S7(1.0)"" 36£39(1.0)  38+3°(1.0) 41+34(1.2)  A43+691.2) 38+3°(1.0) .43+59(1.2)
1.0 pcA3E59(1.2)  38+24(1.0)  37+7Y(1.0) 53#6%9(1.4) S51+79(14) 37+#4%(1.0) 54+4(1.6)
20 pD6+10°(15) 59+3(1.6)  60+11°(1.6) 65+10°(1.6) ,61+10°(1.6) ,48+5%(1.3)  63+10%(1.7)
5.0 D2+4°(3.0)  p72450(2.0)  p71+13°(1.9) 92+6°(25) . 88+3%(2.4) B3+12°(17) ,98+9°(2.9)
10.0 118+12%3.2) ,9816%2.6) 109+7%2.9) ,122+13%(3.3) 114+1133.1) 91+6%2.5) ,121+11%3.3)

* The spontaneous revertants of TA98 are 37+3.
** Values within a column with the different superscripts are significantly (p<0.05).

*kk

*kkk

Mutagenicity ratio =

Values within arow with the different subscripts are significantly (p<0.05).
induced revertants per plate/spontaneous revertants per plate.

Table 7. Mutagenicity of methanol extracts from fumes of commercial edible oils toward Salmonella
typhimurium TA100

His‘revertants/plate”

Dose (ug/plate) Edible oil
Soybean  Corngerm  Sunflower Peanut Blend peanut Canola Lard
05  weepl374138 (L1)"™ 1374 99(1.1) 139+49(1.1) 149+109(12) ,143+119(1.2) ,133+179(1.1) ,160+319(1.3)
10 H170+84(1.4) ,141+119(12) ,143+79(1.2) 168+1491.4) ;160+249(1.3) 4169+155(1.4) 178+169(1.5)
2.0 L2214226(1.8) 207+129(1.7) p172414%(1.4) 224+18%(1.8) ,211+9%1.7) (148+13%(1.2) ,239+4052.0)
5.0 0323t27°(2.7) ,293+320(2.4) 203+17°(1.7) 4,338+33°(2.8) ,289+16°(2.4) (194+17°(1.6) .357+26°(2.9)
100 aA13t29%(3.4) , 352+15%(2.9) 387+28%3.2) 4,425+2743.5) 371+19%3.0) 324+18%42.7) A39+33%3.6)

* The spontaneous revertants of TA100 are 122+9.
** Values within a column with the different superscripts are significantly different (p<0.05).
“** Values within arow with the different subscripts are significantly different (p<0.05).

*hkKk

Mutagenicity ratio =

induced revertants per plate/spontaneous revertants per plate.
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Characteristics and M utagenicity of Fumes Obtained from
Commercial Edible Oils

SHE-CHING WU AND GOW-CHIN YEN*

Department of Food Science, National Chung-Hsing University, 250 Kuokuang Rd., Taichung 402, Taiwan,
R.0.C.

ABSTRACT

Seven commercial edible oils including soybean oil, corn germ oil, sunflower oil, peanut
oil, blend peanut oil, calola oil and lard were investigated for their physical and chemical
properties aswell as for the mutagenicity of oil fumes by applying the Amestest. The smoking
points of those oils were 118, 119, 95, 98, 107, 138 and 137°C, respectively. Lard had the best
oxidative stability among those seven dils as determined by the Rancimat method. Peanut oil
produced the largest amount of fumes while corn germ oil and sunflower oil produced the
least amounts. The oil fumes (0~10 pg/plate) of these edible oils showed various degrees of
mutagenicity toward Salmonella typhimurium TA98 and TA100 (p<0.05). Results also provid-
ed information for developing edible cooking oils with higher smoke points, lower fume quan-
tity and less mutagenicity.

Key words: edible ail, oil fumes, mutagenicity.
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