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Abstract - As there have been lately many worldwide resource challenges such as potential exhaustion of fossil fuels, sudden
rise of oil price and ever-rising grain pricing due to global food crisis, there have been more interests focused on recycling
vegetable oils and fats into clean natural fuel and producing new resources based on waste cooking oil as a part of reusing
waste resources. An Experiment was performed by using ratio of 50:50, 75:25 (w/w) mixture of based rapeseed oil, camellia
oil, and olive oil. 50:50, 25:75 (w/w) mixture of based palm oil. The result was that the oleic acid (Cis.1) got the lowest
percentage of 42.8%, when we combined the mixture of rapeseed oil and soybean oil. While the highest percentage of
72.1% was when the mixture of camellia oil and rapeseed oil were combined at 50:50 ratio. In 75:25 (w/w) case, mixture of
rapeseed oil and soybean oil got the lowest. The highest ratio was the mixture of camellia oil and olive oil. Based on the
component of palm oil, the total saturated fatty acid was decreased. It is expected that stabilizing oxidation through
controlling of fatty acid after mixture and that liquidity at a low temperature. The acid value indicated that stabilizing
oxidation got a range of highest to lowest. Camellia oil ranked as the highest, followed by olive oil, and the oil seeds as the
lowest in rank. Controlling iodine value through mixture and improvement of stabilizing oxidation will provide a good
quality. The quality of color has no significant change about mixture in ratio and maintenance. The reduction of the cost of

refining process is expected by controling of mixture ratio at biodiesel production in the future.
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Table 1. Property of the vegetable oils (sesame, perilla, sunflower, soybean, olive, peanut, castor, rapeseed, camellia and
palm)

Property Rapeseed  Olive Camellia  Soybean  Sunflower  Peanut Perilla Sesame Castor Palm
Acid value 3.7+£02 15+0.1 1.0+02 09+0.1 1.1+01 1.1+£02 11.5+04 41+£02 24=+0.1 0.8+0.1
Iodine value 104.6+12 84.6+0.6 103.8+1.2 110.5+0.6 142.0+0.1 98.1+03 1929+1.2 1279+1.7 69.0+1.0 47.0+ 1.5

Color L 55.82 73.12 63.12 80.39 80.25 63.59 64.89 68.3. 63.94 79.71
a 3.72 -1.6 -1.6 -0.76 -0.97 -1.64 4.12 0.29 -1.33 -1.17
b 52.36 73.6 -1.57 -5.39 -4.91 2.46 49.00 2225 -1.13 -3.33

Table 2. Fatty acid composition for commercial vegetable oils (sesame, perilla, sunflower, soybean, olive, peanut, castor,
rapeseed, camellia and palm)

Fatty acid composition (%)

Samples
Ciso Ciso Cisa Cis:1on Cis2 Ciss Caou Caa Others

Sesame 11.0 2.5 323 - 50.5 0.5 0.5 - 2.7
Perilla 6.4 2.2 17.6 - 15.3 57.5 - - 1.0
Sunflower 6.2 3.6 324 - 55.5 - - - 2.3
Soybean 10.9 4.1 25.2 - 50.5 54 - - 3.8
Olive 11.11 32 75.2 - 7.6 0.6 - - 2.4
Peanut 8.2 2.6 54.2 - 28.3 0.1 1 1 4.5
Castor 1.2 1.3 33 87.6 4.8 - - - 1.7
Rapeseed 4.4 2.1 61.0 - 19.8 6.9 2.6 0.1 32

Camellia 8.3 32 83.5 - 4.2 0.2 0.6 - -
Palm 40.6 4.7 37.7 - 8.9 0.2 0.2 1.5 6.3

- Ciso(Palmitic acid), Cis.oStearic acid), Cis.1(Oleic acid), Cis.i-on(Ricinoleic acid), Cis.o(Linoleic acid), Cis.3(Linolenic acid),
Cao:1(Eicosenoic acid), Cx.i(Erucic acid)
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Table 3. Variation of fatty acid composition (% w/w) from blended vegetable oils
Blended vegetable oils Fatty acid composition (%)
Ciso Ciso Cisu Cisicon Ciso Ciss Cao1 Caz Others
Castor 4.1 2.8 53.9 10.9 18.3 59 2.4 1 0.7
Olive 7.8 2.7 68.3 - 13.2 3.6 1.4 0.7 2.5
Peanut 5.8 2.6 59.2 - 241 4.0 2.3 2.0 -
Rapeseed 50  Perilla 4.6 1.0 53.1 - 20.1 17.8 2.1 1.2 0.1
Sesame 5.8 3.1 52.1 - 323 43 1.6 0.8 -
Soybean 6.8 3.7 42.8 - 36.1 8.2 1.5 0.9 -
Sunflower 4.6 2.9 47.5 - 353 33 1.5 1.0 3.9
Camellia 44 2.0 62.4 - 18.8 6.6 23 1.0 2.7
Castor 43 2.6 59.9 3.9 20.3 5.8 1.5 0.6 1.2
Olive 6.1 24 64.9 - 16.1 5.1 2.0 1.0 2.5
Rapesced 75 Pea?lut 5.2 2.0 61.1 - 22.8 5.1 2.5 1.3 -
Perilla 4.6 2.0 56.8 - 20.2 12.8 2.4 1.2 -
Sesame 47 1.5 58.4 - 26.1 5.7 2.3 1.3 -
Soybean 5.8 1.5 53.0 - 28.4 7.7 2.0 1.3 0.3
Sunflower 44 1.5 54.4 - 30.6 5.7 23 0.8 0.3
Castor 6.5 29 61.7 11.9 12.4 3.0 1.0 - 0.6
Peanut 7.6 2.6 63.0 - 18.6 1.6 1.0 - 5.7
Perilla 6.9 2.5 46.7 - 13.0 28.5 0.3 - 22
Camellia 50 Rapeseed 6.2 32 72.1 - 8.9 2.3 0.8 0.5 -
Sesame 9.4 24 51.8 - 31.2 1.8 0.3 - 32
Soybean 9.3 3.6 49.0 - 31.0 4.0 0.5 - 2.7
Sunflower 6.5 32 52.1 - 33.8 1.6 0.5 - 2.3
Castor 6.5 2.3 68.1 7.1 11.0 33 0.8 - 0.9
Olive 8.2 2.5 78.1 - 9.8 2.7 0.7 - 1.1
Peanut 7.3 2.3 69.1 - 15.2 2.5 0.9 - 2.6
Camellia 75 Perilla 6.9 22 60.7 - 12.0 16.8 0.6 - 0.8
Rapeseed 6.1 2.1 71.3 - 13.1 44 1.3 - 1.8
Sesame 8.2 22 63.4 - 21.7 2.7 0.7 - 1.1
Soybean 8.2 2.8 62.4 - 21.4 3.8 0.7 - 0.7
Sunflower 6.8 2.6 63.6 - 22.8 2.5 0.6 - 1
Camellia 7.7 2.6 73.2 - 12.1 3.7 0.9 0.1 2.7
Castor 9.5 3.6 61.2 12.6 8.7 0.7 0.5 - 3.2
Peanut 9.7 3.1 64.6 - 16.8 0.4 0.8 0.1 4.5
Olive 50 Perilla 10.1 33 49.1 - 10.9 24.3 0.2 0.1 2.0
Sesame 11.3 29 54.4 - 27.8 0.5 0.5 0.1 24
Soybean 11.2 3.9 51.7 - 27.2 2.7 0.3 0.1 2.9
Sunflower 9.1 3.7 54.3 - 29.7 0.3 0.3 0.5 2.1
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Table 3. Continued

Fatty acid composition (%)

Blended vegetable oils

Ciso Ciso Cisu Cis:1-on Cisa Ciss Cao:1 Caz Others
Camellia 9.2 3.1 72.9 - 9.5 2.1 0.6 0.2 2.5
Castor 10.8 3.6 70.1 4.0 7.9 0.7 04 - 2.6
Peanut 10.6 33 69.7 - 11.9 0.5 0.5 0.1 34
Olive 75 Perilla 10.2 32 62.7 - 9.1 12.6 0.3 0.1 1.9
Rapeseed 9.4 3.1 71.7 - 10.1 2.0 0.8 03 2.6
Sesame 11.2 32 65.0 - 17.2 0.6 0.3 0.1 24
Soybean 11.2 3.7 63.6 - 17.0 1.6 0.3 0.1 2.5
Sunflower 10.0 35 64.8 - 18.6 0.5 0.3 0.1 23
Camellia 17.0 29 65.6 - 10.0 24 0.6 1.0 0.5
Castor 26.9 5.0 28.0 22.5 123 0.8 0.6 - 38
Olive 19.1 3.8 66.4 - 7.6 0.5 0.3 0.1 23
Peanut 17.5 34 51.0 - 222 0.2 1.0 1.7 3.0
Palm 25 Perilla 17.3 33 25.5 - 13.9 383 0.2 - 1.5
Rapeseed 144 3.0 57.0 - 17.3 4.6 1.1 04 2.1
Sesame 20.1 33 343 - 39.0 0.5 03 0.2 23
Soybean 19.6 4.6 30.1 - 38.8 3.6 0.3 0.4 2.6
Sunflower 15.9 43 345 - 41.7 0.1 0.2 0.6 2.8
Camellia 26.4 3.6 56.0 - 10.0 1.6 04 0.1 2.0
Castor 374 52 35.6 6.2 11.1 0.5 04 - 3.7
Olive 27.0 4.2 57.5 - 8.2 04 0.2 0.1 24
Peanut 26.1 39 47.1 - 18.0 0.2 0.7 1.1 2.9
Palm 50 Perilla 26.4 4.0 30.7 - 12.4 24.9 0.2 - 1.6
Rapeseed 239 3.6 52.0 - 14.3 3.0 0.8 0.2 2.2
Sesame 27.8 3.8 36.6 - 28.6 0.3 0.2 0.1 2.6
Soybean 27.9 4.8 332 - 28.5 24 0.2 0.1 3.0
Sunflower 249 4.5 37.1 - 30.9 0.2 0.2 04 1.9
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Fig. 1. Variation of acid value composition from blended vegetable oils.
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ek 7F 2ol YEAZT WS $AS ST S —5.54~T5.760% /Y 2 HEWIES w5
RS AU SRR S I ATl £ oA el L2 B 525e) vl A8 ek
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MR LOm (Park ef al, 1989), W AW AT RAG T5:25 wgo] FMEI Y wow, Fug
= 9ol %] vl U USTFS BulHyun, 2002 75:259] Wl HS] BRI AP kT B F A

A
E3) vl o §A)o] T GO0l WskE Mol A

Hemalatha S. and Ghfoorunissa, 2007) ¥ H} Qi) & = =
Aol AN | FA1Y R E7HI-V)&= E7]8°] 130~ gskot k% Hiolotd A AAlEA 9 AEHA A
30022 Aol &3l Aty do] 7MY WeE o Aboll QlojAl EgtHle 4o e A8l Axto] 7|
dom fA, T, dEkEblR, #A7E 52 100~ Ht,
1309] REAd-Rolm FH, E]—'rr, G, A,
TH 2 1000]512] &7 év"ri/ﬂ AFSIRHY o] 95 H Qe
o fA, B, SRS SRE e E o 3
A% EASPA AL LSRR ARY] S A W ST B ool 29 JLAR|HAb] Oleic acid¢l S8 =
7 B3lo]| o8t Alslor A S MstE 2238)] &) 1V e 22]H G0} Palmitic acid7} 58 A RX|HARI &
£ AAseltt. 23] T 2 SdHlEol| W2 1-ve W TE 7IeoR SHHe St A 24 9 &4
Sk Table 40 et vief Aot #7-9F &2 H A 50:50 3 ¥ sheln}, Al 2409 HskE HAH o8 A
(w/w)e] Hlgof|A 53,3091, 75:25(w/w)oAl 6112 X 50:50(w/w)H|-E&o) A= Oleic acid2 -FA+2F diF
3123} 7ho] 71A WO [VE BYon] Sy|23te] 38 99| 53 A] 42, 8% 7M Uoln Ewgol 9x90 &
ZgollM e SeEAokY] 23S ARt 234 1000] &N A 72,12 7P =9k}, 75:25(w/w)-5 A2t o
29 = Yol diAder =& I-VE Erh T EdHlEolA 7 Rek el S ERo £
HloflA 71 %%E} THE 7I20E A4 AAE &8
= 39 M= W3} oS Aol o fA9F 23 & & ZIpAARS A
A Egto] W M H3lE BAgH 23z Table 5 skolch =3 % Z] Fab 245 F3 AR 2 A2
o Zgtom fAf, U, SRS, TRE Vo A9 54 7o) 71t Eoh 29t & UG ) SEER
3t & Mo ¥gkE vkt Aduh W e Lk > TS o' A PASE ARk HGloH o= Oleic
& 57,12~81.799] £ 5 Hojn AXREF Uet= agh acid ool wheh 7]QIgt Ao & ®Helch E3F o3-S 53t
< —4.82~1.32 & Aol= et FHEE U= b ARRRFAS HAAE & A& Ao wetEn M

Table 4. Variation of iodine value composition from blended vegetable oils

Source Rapeseed  Sesame Perilla Peanut  Sunflower Soybean Castor Camellia Olive Palm
Rapeseed 50 - 110.7+2.2 1209+2.0 994+2.1 120.1+12 1068+1.0 80.7+1.2 104.0+£2.6 89.7+2.6 742+22
Rapeseed 75 - 107.8+1.8 1242+ 1.4 103.8+2.0 1122+0.8 103.9+12 79.5+2.0 1058+1.8 929+1.6 91.5+1.8
Camellia 50 104.0+2.6 111.3+1.2 1433+1.2 101.7+1.6 1185+1.3 1083 +1.6 87.8+1.3 - 95512 615+1.2
Camellia 75 103.2+1.1 109.0£0.8 1209+ 1.8 102.6+2.1 108.5+1.0 106.6+1.1 93.5+1.6 - 1009+1.3 87.0+0.6

Olive 50 89.7+2.6 951+12 1326+0.6 90.6+1.0 1204+0.8 96.6+13 773+1.7 955+1.2 - 53.3+4.0
Olive 75 66.0+12 859+19 952+1.6 860+02 104.2+09 892+04 81.5+1.6 903+2.6 - 61.1+1.5
Palm 50 742+02 78.6+23 1084+08 69.1+£1.6 90.8+1.1 903+02 69.7+1.6 61.5+2.0 53.3+1.0 -

Palm 25 91.5+£0.6 89.8+1.6 1208+1.7 81.0+2.6 96.7+13 969+08 72.0+1.8 87.0+x1.6 61.1+05 -
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Table 5. Variation of color composition from blended vegetable oils

ik,

(A)
Source Hunter Rapeseed Sesame Perilla Peanut Sunflower Soybean Castor Camellia Olive Palm
parameter
Rapeseed 50 - 67.77 67.03 7224 72.55 77.88 7373 64.72  72.60 73.30
Rapeseed 75 - 6197 64.08 60.30 68.11 72779 7224 5712 71.28 73.40
Camellia 50 64.72 7446 7323 78.17 80.10 78.56  74.28 - 77.21 82.10
Camellia 75 77.79 76.87 77.70 81.35 75.73 81.39  82.10 - 80.48 81.79
oiveso O ;e 170 764 T3 763 787 T8l 72l - 7813
Olive 75 73.72 73.88 7343 7595 76.56 76.65 7496  76.05 - 1277
Palm 50 73.30 7411  75.08 80.12 77.70 79.62  80.64 82.10 78.13 -
Palm 25 73.41 7220  71.56  80.35 79.41 80.66 7373  81.79 7277 -
B
Source Hunter Rapeseed Sesame Perilla Peanut Sunflower Soybean Castor Camellia Olive Palm
parameter
Rapeseed 50 - 1.31 -1.35  -442 -4.57 4122 411 -2.68  -1.62 -2.84
Rapeseed 75 - -1.31 -032  -2.74 -4.22 -432  -1.06 .19  -121 -0.01
Camellia 50 -2.68 -1.37  -144 -1.64 -0.81 -1.87  -1.33 - 296 -2.02
Camellia 75 Color a -4.82 -1.67 -1.62 -1.21 0.32 -1.12 -0.69 - 285 -1.11
Olive 50 -1.62 -222  -1.11 321 -3.62 =379 355 296 - -1.45
Olive 75 -3.62 -283  -196 -3.71 -3.87 412 342 -4.03 - -2.98
Palm 50 -2.84 -036 262 -0.61 -0.88 -022  -098 202 -1.45 -
Palm 25 -0.01 -083 -146 -0.71 -0.95 -0.17 0.11 -1.12 298 -
©
Source Hunter Rapeseed Sesame Perilla Peanut Sunflower Soybean Castor Camellia Olive Palm
parameter
Rapeseed 50 - 55.00 4441 36.83 36.46 3632 4737 4713 71.62 67.11
Rapeseed 75 - 4639  52.82  40.26 42.32 4632 7226 5462 71.37 75.76
Camellia 50 47.13 1245 3338 7.94 -5.54 9.69 -1.03 - 16.11 0.12
Camellia 75 29.31 733 1261 -3.59 -5.21 -4.62  -4.69 - 1032 -3.74
Olive 50 Color b 71.62 2544 4115 13.39 22.22 21.27 1892  16.11 - 4.99
Olive 75 58.91 27.65 4648 2446 23.00 3027 2268 3244 - 11.86
Palm 50 67.12 2122 21.04 -0.71 -3.13 -3.05 0.61 0.12 4.99 -
Palm 25 75.76 21.43 3255  0.32 -3.68 -3.21 -3.67 374 1186 -

L : degree of lightness (white = +100 <> 0 black).
a : degree og greenness (red +70 <> -80 green).
b : degree of yellowness (yellow +70 <> -80blue).

Mg 9 9o 42 foAl MakE HolAk gkott  of ojd EAMSE Belsty, £ AR ThopA B
Hfol Tl A AATA Qlofd Bl Ao WE W BANME 9% ARE o] AT A4 7|24
HAH G Aol 7Y Bk, B ATE Bato] fA EF 22 B8l 15T A0R AZHY,
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