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ABSTRACT Biodiesel, which is most commonly derived from vegetable oils, and waste cooking oil, is an alternative to petroleum-
based fuels. Since vegetable oils are also an important commodity in the food market, their prices are expected to increase substantilly
given their broadening usage. Hence, waste animal fats are being considered as a promising cheap alternative feedstock for biodiesel
production. Animal oil is extracted mainly from rendered tissue fats derived from livestock animals like pigs, chickens and cows. The
objective of this study is to study the effects of extraction method of animal fatty tissues. Our extraction method is composed of high
temperature extraction (100 ~140°C, 0.10 Mpa) is first applied to 40 kg of fat tissue for 2 ~3 h. Following this, the second step (70 ~
100°C, -0.09 MPa), is applied for 60 min. This method resulted in a recovery of 69.4% of the total fat oil of the tissue. Major fatty
acids from the extracted animal oils were palmitic, stearic, and oleic acid. Average contents and ranges of saturated fatty acids (SFA)
palmitic acid and stearic acid, were 25.8% (23.5~28.9%), and 11.4% (7.8 ~14.4%), while those of unsaturated fatty acids (USFA)
oleic acid and linoleic acid were 46.4% (41.6 ~51.7%) and 3.1% (1.4 ~8.1%), respectively.

Key words Waste animal fat(ZA}F 3] -5-A]), Extraction(5= %), Pilot-scale(3 Y 31 71 1), Meat meal(-5-2FA}), Water recovery
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Fig. 1. Extraction and filtering facility (A : Facility of waste animal fats extraction, B : Filter press).

4 LRHoAR|



QLS AAS K Fig. 1-B),

2.4 XA FH 24

Gas Chromatography(Agilent 7890 A, USA)E 9]
2310] 24 HOX|2 AL Y XA Fatty acid)
9] A4S B4 3|3t Silica capillary columna-(HP—
INNOWAX, 30m X 0,32mm X 0, 25/m)& AR5}5 .01,
7A<7)+= Flame ionization detector(FID, Agilent, USA)
5 250 CollA ARgsI3IT. T (Inlet)= 200CE AR}

%o Spilit mode injector~= 10:19] Spilit modeZ
SIS A& U 11, o FA o 2= E-S- 3, 0mL/min

2 29519t} Oven2&= 100CoA 157 443t &
£ 8CH 250 C7HA] /‘Pi\‘/\] 7131 250 Cof|A 1087 54
510} Z}7Fe] DR AZHS SRIsle] 7} peaks] WHS 4
SN —

A=t Jﬁg o7]9] #%2
2A] ASTM D 664—959—] HIHo]| o]t 848 Titrino plus
(Metrohm Ah= A5

ALSIo Al (Oxidation stability)2 KS M ISO 12937
HHHo]| 2]3t 873 Biodiesel Rancimat(MetrohmAh)ES 0]

2.8 1tz EAIXz
2= o] Ay 4 ZA X E]= Spss(version 18)2} Excel
20075 ©]&-st3lt}, A 2]tk Bl ale Duncanfd 42 st
, TOEE pitel 5% H|THp <0.05)%1 A A
o pefsiha st

SEA} AT Table 101] YERH A Table 10f] LERT

ol 7o) 100C AL thE ez Hlg) 7|185%
&0 Hokont, ol St HiRA| AAS] 2ol w
L, Ak HFA7E L3 FEEA] A7) w5

29X 0] L7} 110~140C oA 7| F& go
65% VO A LBk, S8 AL AL 35
Ym0) 2wvh ol dhE qashs S HAT F2
B39 2% 140CoME= 7155 80] 120~130TCL}
AP kot dlol 2Tl URRE ANSHE B2,
NESARE, B9 AAE sk, axeaAels 3
T oA Baat sk uele 9AY ewk
120C7} 1 BEAY F02 waE,

95 W Fol £ 92 SIS H(Fig, 2)
oz, YRS 10T offlz BHe] W $eFES T
A9l wAe] G5o] F45] o] Folx|A] % Aol
FE 2P} ngstEo] 1 2717t o F2 21T 4 99
9EEZ 120~130CE dg] Q BS222 3 00|
= AR, & o)) §80] 34 o
el S8 At ngstEel 1 2717k o A4S Bl
AN AN
2 WAZ ASH0E St A3t KA} Sei g
gl 2ge] e Wstol 7B et jS 5 sl

i)

Table 1, Comparisons of oil yield, water recovery and meat
meal under different extraction temperature

Extraction %
temperature (C)| il yield | Water recovery | Meat meal
100 51,3 20.3 28.5
110 65.8 1.3 23.0
120 69.4 13.0 17.6
130 67.4 15.3 17.4
140 68.8 20.0 11.3
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Fig. 2. Extracted meat meal under different extraction temperature (A
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Fig. 3. Animal fat oil before and after filteration (A : before,
B : after)
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Table 2. Correlation coefficients among oil yield, meat meal,
water recovery of waste animal fats (n=718)
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Table 3. Fatty acid composition in extracted waste animal fats (n=78

FAT=

]12°C, E4] 12CC, TG 14C2 21 5}3c},
% THESHA] AL EARE Hw
= Table 59|
ek Myristic ac1d-4 ¢ palmitic acid(r=0.697)
2} palmitoleic acid(r=0,717)2} =2 F-OJ5F A Akt
o] Q= whd trEESAHHHPolyunsaturated fatty

Name of Fatty acid Shorthand Mean Std dev 95% confidence _interval Min Max
Min Max
Myristic C14:0 3.04 0.45 2.81 3.26 2.40 4,20
Palmitic C16:0 25,83 1.45 25.11 26,55 23.50 28.90
Palmitoleic C16:1 4.68 1.05 4.15 5.20 3.10 7.10
Stearic C18:0 11,36 1,73 10.50 12,21 7.80 14,40
Oleic C18:1 46,42 2.70 45,07 47.76 41,60 51,70
Linoleic C18:2 3.08 2.06 2.05 4.10 1,40 8.10
Table 4. Duncan’s multiple range test of fatty acid composition in extracted waste animal fats (n=78)
Experiments Fatty acid composition, % by weight
(N=18) Myristic Palmitic Palmitoleic Stearic Oleic Linoleic
1 2.83a 24,60ab 4.50a 10.60a 50.83e 1.97a
2 2.87a 24.23a 4,70a 9.93a 48.13d 4,00a
3 3.07a 25,83abc 5.17a 10.63a 46,60c 2.97a
4 3.10a 26.50c 4, 37a 12.23a 45,50bc 2.50a
5 2.93a 26.13bc 4.57a 11,97a 44 47 3.87a
6 3.43a 27.70c 4.77a 12.77a 42 97a 3.17a
Table 5. Simple correlation coefficients among investigated fatty acids composition (n=78)
Parameter Palmitic Palmitoleic Stearic Oleic Linoleic
Myristic 0.697 0.7117" 0.011 —0,449 -0.675
Palmitic 0.117 0,631 -0.817" -0.312
Palmitoleic -0.578" ~0,063 -0,591"
Stearic -0,536 ~0,031
Oleic —-0.074

- Significant at the 0,05 and 0,01 probability levels, respectively (n=18)
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Table 6. Changes in acid values of extracted waste animal

fats (n=3)
Temperature (C) Acid value (mg KOH/g)
100 2.910.75
110 2.110.35
120 2.710.29
130 1,710.22
140 2.4%0.65

Table 7. Water, oxidation stability of feedstock from waste

animal fats
Parameter Unit Extracted oil | BD Limits
Water mg/kg 0.20 Max 0,05%
Oxidation stability | hours, 110C 0.53 min 6
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