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Figure 1- Fat extraction steps: a) Chopped tissue immersed in water before and b) after wet rendering; ¢ and d)
fat separation steps.

IVV] s acles

YA

=3 C‘,”'&"n‘ C)Ld-b‘) -Y-Y-\



VEeY el (Ve 093 AR Q)Lw.:

F ISR T WP /\V/s IS R TP Y S 2
(L sl ks 4z )3 YO o il (o
oS by el l Y e a s Lad S gl
J b Ji S a3 L s S
ool sl OF 51 ey (mY ) s LS
e s Sk Sl Sl eslid L ol
(=Y 58 Bas i G sl aids Ve S
wsd ki b glad o8 5 gsl ) mloe
g)_w)},\_id)l.l_ﬂum_ﬂ}l;)_q-glj_&@rj
aooly s adat b glady S 5 ol cn 05
el caalsl jy s o sl e Olye
.,\_;il)éq,.__z;"l;.,\_?ups‘«_l}f);‘)_.pb
o iy 8 S 15 Sl (g5l e
Yoo Ode an egeed a3 A gles 5 Al
4z YO 5 gles an O, 5 5 L b azds

5 S S 4ds o Bl S A s

o=l sl Y Q,\_as\_g_g&_;}‘é!ajt_dwﬁ
£ = .b)-».i))-k.;.d &SJ}-}GJUM&)‘J& (W
52 St il SaS L p 0 bl Sl Al s
Sl Sl a@ds )y ey Neren g
}uﬂ)‘ﬁj—aﬂ‘ui)k;—m‘cu_b_ﬂ}\&u&—éb'
LS‘ﬂu*’):—mL*‘A—"Jbo le_ﬁ.)).} (’ﬂ AJ'L)\::_“\

I s (156 gans sla LT

C\f&«u\ T Qj)/@\.g)b Srse oo Q)'j)x\n

(/) 5 C‘fﬁm‘ QLAJJ“):(OJ.&
bt oS 5 Y-V

AOAC s, L Gilkee Sl il cb i
L o Csby s (6 Sl AY0/0 4 o les
ol ss b i IS oK Sl eslin
S Sl Sl u s s YA/ Y o5 AOAC
30 4= e 5 Sl Sl b gl
At oLl $PY sl 5 AOAC JI IS S
AOAC s, L Gilbas Sl ym il o s
Sl e A Sl 45T ol
AOAC s, Loy Gilhae o 5 e il

LYWV AT LS oas Be 0-¥4 o)l

i 9 SN S 4l o S5\ rame YT

OF Slo o coni 3 o b
oy aads Y e «_f(p_?an 35d>) ol
oy A (Ol wb-22 Jue & ) Of ple
Csd JalS b a5 as esls Ol ek
0375 >t Al ¢ (Y JS8) 35
03 b a3 V0 S U o slads gas
=¥ 5Y0 s a 0w, LS s eel

5N S s o Sl eSS el

Figure 2- Fat fractionation steps: a) samples heated at 80 °C; b) kept at a specific temperature (35 and 30 °C
for sheep tail and ostrich fats, respectively) and c) fractionated sample.
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Figure 3- a) Extraction yield of sheep tail and ostrich fats; b) Fractionation yield of sheep tail and ostrich fats.
In each parameter small different letters demonstrate significant differences among the treatments (p < 0.05).

syl Sl ey DIVl Ol e 5,
VPP ag oy (o Sloome b e (30l >
s Sl a8 s s 2l Rl e
o S 5 by lee 5 A0 VY
Aoy e jpb ool alS e U Ol
Errri—t e 3 S 5 oy s
O 5 Sl el cmsas 5 U 5 ol Sl
B e e S FARARY
T D O P T
ol ae S b e s o 55 Ssb) (gl
ST A S a8 dss /Y s S s
5 Smsky (s el sl a5 L
345 s 03 i Sl Sl s S
A s S A e i f e S
= s S alll sl s b
A5 e il DLl s STl 03,5 Los

Al Al al 3 0k ode 1l L

£y

O sz 3 o S3b o (s some —Y-Y

5 EhE S s Sl plerd glyme ) Jsd
O 5 el 5l ol (o 5 e it o,
A VPP ATAY (5 5 A ads Sl das
[P IN. P PN WSTR[
o83 Dl i e K e 3l
MO 5 5 e b m it S8l s oS

PRFSr W WP S WSR2 PR 7A L WTAVA

LQ_{}L) C—T J—J)DH(Y'Y')O‘)L—&A
N7 QJJA_:\)UJA:JL)JM@}U:S})_:
[AT A

TP NCNEVIVEN WYY, SPS yINRL VA1
Sl—mee (V1) (g gall 5 Gladadl (o
s sk Jlld e s L e S
ONE B8 s a ol oSy
ol & ol A S 1S U s VY 5 AV/AA
3 AU Al e Sl b Gl e o

CPJQ_“‘O—“)J-' S) 4 .)‘J"_' .\_AJLAQ_LKWJA‘)&



VEeY el (Ve 0,93 ARA e)l.a.ﬁ

Table 1- Proximate analysis of animal tissues and fats.

sample Sheep tail Ostrich
Tissue Fat Tissue Fat
Moisture (%) 10.66+0.57 Trace 5.18+0.02 Trace
Protein (%)  4.10+0.16*  0.33+0.00" 4.29+0.00 Trace
Ash (%) 0.26+0.02 Trace 0.62+0.00 Trace
Fat (%) 84.93+1.07° 99.66+0.00° 88.35+0.87° 100.00+0.00°

Different letters demonstrate significant differences between tissue and fat in each animal source (p < 0.05).
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Table 2- Fatty acid composition of unfractionated, stearin, olein, soft stearin, and super olein of sheep tail fat and ostrich fat samples.

Sheep tail fat Ostrich fat
Fatty acid (%)
Unfractionated Stearin Olein Soft stearin Superolein Unfractionated Stearin Olein Soft stearin Superolein

Lauric acid 0.492+0.06*°  0.278+0.01°  0.29240.03"  0.365+0.02°  0.319+0.04° 0+0.00° 0+0.00° 0+0.00° 0+0.00° 0+0.00°
Myrestic acid 6.402+0.32°  5219+051"  4.381+0.06°  5.774+0.60®  5.215+0.03" 0.817+0.01Y  0.839+0.02°  0.805+0.04%  0.829+0.07°  0.756+0.05
Palmitic acid 26.854+0.80%  26.115+0.60% 25.254+0.24%" 25126+0.90°  24.15+0.50f 30.86+0.20°  35.041+0.25° 30.147+0.33° 31.308+0.56° 28.189+0.10°
Palmitoleic acid ~ 3.859+0.00°  3.497+0.42°  3.941+0.01°  3.192+0.16°  4.053+0.51° 11.582+0.32%  11.084+0.25° 11.638+0.74°  11.264+0.5° 11.783+0.15°
Margaric acid 2.571+0.01°  2.674+0.05%  2.511+0.03°  2.333+0.03°  2.346+0.06° 0+0.00¢ 0+0.00¢ 0+0.00° 0+0.00¢ 0+0.00°
Stearic acid 11.941+0.80%  13.924+0.60° 12.362+0.08" 12.777+0.90® 11.059+0.50° 5.306+0.20"  5.948+0.25°  5.406+0.16%  5.289+0.04°  4.947+0.10"
Oleic acid 41.799+0.90™  43.275x0.1"  46.865+0.77°  43.278+0.80"  46.956+0.50° 39.0840.09°  35.934+0.20° 40.397+0.48% 38.873x0.50"  41.1620.30°
Linoleic acid 1.63740.03"  1.161+0.06°  1.573+0.00"  2.339+0.09°  1.585+0.05 10.652+0.02°  9.589+0.02°  10.083+0.23° 10.422+0.05° 11.312+0.01°%
Linolenic acid 2.22240.04°  2.061%0.01° 1.86+0.02° 1.925+0.07%  2.37620.08" 1.51740.02°  1.358+0.03%  1.322+0.009  1.472+0.06°"  1.598+0.00°

Different letters demonstrate significant differences between sheep tail and ostrich fats and their fractions in each row (p < 0.05).
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Table 3- Physicochemical analysis of unfractionated, stearin, olein, soft stearin, and super olein of sheep tail fat and ostrich fat samples

Sheep tail fat Ostrich fat
Properties ; ;
Unfr;catlona Stearin Olein Soft stearin Superolein Unfrae(atlonat Stearin Olein Soft stearin Superolein
Acid value
I(znOgH/kg 0.70£0.05*  0.72+0.00° 0.71+0.00% 0.70+0.00% 0.69+0.00% 0.29+0.04° 0.28+0.00° 0.28+0.00° 0.28+0.00° 0.28+0.00°
oil)
lodine
Cc

\(lglluzelloog 482632717 47 944303" 51644071  49.34:0.07°  53.1940.79° 67.03:217°  6159+1.08°  66.72£0.14%  66.03+0.61®  70.36+1.62°
oil)
Refractive 4 4637400  1.463040.00 1.4642+0.000° 1.4636+0.000 1.4647+0.000 1.4649+0.00 1.4636+0.000 1.4646+0.001% 1.4638+0.000°  1.4650+0.00
index (50 00cde 0 bed de ab 0? de be de 0?
OC)
:;’c'j:]tt”zc?c) 385+0.70°  42.5+2.12° 32.0+1.41¢ 42.5+0.70° 20.50.70" 35.0+0.00°  43.50.70° 28.0+1.41° 37.0£0.00™ 15.0+0.00°
Peroxide
‘(’r?q'ég 155+0.10°  1.69+0.22°  1.72+0.39° 1.48+021°  1.39+0.13° 1.69£0.13°  6.96+0.10° 9.08+1.38° 7.59+0.17° 9.68+0.41°
02/kg oil)
Color

L* 63.75+0.05"  71.42+0.00°  67.71+0.05°  70.96+0.11°  57.08+0.49" 67.50+0.28°  72.56+0.01*>  66.22+0.15° 69.90+0.11° 62.650.559

a* 4.27+0.014° 3 46+;) 000° -4.03+0.113>  -3.36+0.636°  -4.71+0.042° 4.38+0.007° -3.46+0.028°  -4.14+0.162° -3.50+0.035°  -4.35+0.028"

c 40TV, c
[ 1.02+0.02"  4.53+0.09° 3.69+0.00f 3.78+0.31f 1.33+0.17° 8.27+0.09% 6.00+0.00° 5.92+0.04° 6.50+0.05" 5.19+0.19¢

Different letters demonstrate significant differences between fractions of sheep tail and ostrich fats in each row (p < 0.05).
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ABSTRACT

ARTICLE INFO

In Iran, there is a large capacity for animal fat production, which is less
used in food products. In this study, the fat obtained from sheep tail and
ostrich  abdominal tissue were investigated as waste from the
slaughterhouse. For this purpose, in the first step, fats were extracted by
wet rendering method and their chemical compositions were analyzed. In
the second step, the fat was separated into two parts, stearin and olein, by
dry fractionation. Then, the olein fraction was divided into two parts, soft
stearin and superolein, and their fatty acid composition and
physicochemical properties were measured. The sheep tail and ostrich
tissues contained 10.66% and 5.18% moisture, 4.10% and 4.29% protein,
0.26% and 0.62% ash, and 84.93% and 88.35% fat, respectively, and the
extraction yield were obtained 37.42% and 62.56%, respectively. The gas
chromatography results showed that oleic acid, palmitic acid and stearic
acid were the main fatty acids in sheep tail fat and oleic acid, palmitic
acid, palmitoleic acid and linoleic acid were dominant in the fatty acid
profile of ostrich fat. After fractionation, an increase in oleic content of
olein and superolein in both fats increased iodine value and refractive
index followed by decreasing melting point and L*. Peroxide value of
sheep tail fat was 1.54 meqO2/ kg and the fractionation process had no
significant effect on it, however, the peroxide value of ostrich fat
increased significantly after the separation (p<0.05), which could be due
to the presence of a considerable portion of linoleic in this fat. Therefore,
it can be concluded that the fat extracted by wet rendering from sheep tail
and ostrich tissues has an acceptable quality for edible use, and their
stearin and soft stearin fractions can be used as an alternative to the
hydrogenation process to produce semi-solid fat in food products.
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