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1. Vacuum pump 2. Collector
5. Thermocouple 6. Barometer
9. Water inlet duct 10.Gas outlet

13. Animal oil tank  14. Mineral oil tank
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3. Condenser 4. Gas flow meter

7. Ultrasonic probe
11.0il inlet valve 12. Animal oil

15. Nitrogen gas cylinder ~ 16. One-way valve

8. Water outlet duct

17. Porous plate 18. Qil drain valve ~ 19. Heater

Fig 1 A schematic of the deodorization system
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2. Central Composite Design
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Activated carbon filter

Electronic Nose

Sample compartment

Fig 2 Electronic nose system [16]
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Table 1 Coded and actual values of independent variables used for central composite design in the
deodorization of sheep tail fat

Symbol Variables Levels
-1.68 -1 0 +1 +1.68
X1 Temperature (°C) 119.55 140 170 200 220.45
X, Time (min) 9.55 30 60 90 110.45
X3 Ultrasonic power (W) 22.05 80 165 250 307.95

@5 e A (X)) ol s pss Ols 5 (X)
Al 45 by, e ods el s, (P<0/01)
ks 5 ol Jlize 51 (Xa) wosolp Ol bbby
X5) &gl s 0l5 5 oles sla bk 033 Ol 5 (XiXy)
Ga ki ials (P <OI05) (oyls oo S 55 (K2
09770 a3 el (sl (Stsms oy tls 255

el s

Sou .J@L‘S—B

& A B3, -1-3

o> b)) B, -1-1-3

Glbis 9 SLsta Jhgy 4 Ry il g ol
@ s o sl elsls BIU @82 dodras L)l
=5 p-value sl cams o 0L 1) e B,
Sz oy (X)) colm ax)s 45 sls olis ANOVA

Table 2 The results of ANOVA analysis of response surface model for odor intensity estimated by
sensorial evaluation in deodorization of sheep tail fat

Source Sum of Degree of F-value p-value
squares freedom
Odor (R*= 0.9770)
Model 38.41 7 72.69 < 0.0001
X3 32.14 1 425.79 < 0.0001
X, 1.18 1 15.67 0.0019
Xs 0.51 1 6.71 0.0236
X1Xo 0.48 1 6.36 0.0268
X2 3.60 1 47.74 < 0.0001
X2 0.44 1 5.83 0.0326
Xs? 0.55 1 7.33 0.0190
Residual 0.91 12
Lack of Fit 0.79 7 4.82 0.0511"™
Pure Error 0.12 5
Correction total 39.31 19

P < 0.05 indicates statistical significance. X;: Temperature, X,: Time, Xs: Ultrasonic power, and ns: not
significant.
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Fig 3 The effects of different parameters on sensorial evaluation scores of sheep tail fat after deodorization (A:
Temperature, B: Time, and C: Ultrasonic power)
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Table 3 The results of ANOVA analysis of response surface model for odor intensity estimated by
electronic nose in deodorization of sheep tail fat

Sum of Degree of
Source F-value p-value
squares freedom
Odor (R°=0.9372)
Model 0.13 4 55.97 <0.0001
X1 0.12 1 197.91 <0.0001
X, 8.65x10° 1 14.68 0.0016
X3 3.57x10° 1 6.05 0.0266
X1 X, 3.08x10° 1 5.22 0.0372
Residual 8.84x10° 15
Lack of Fit 7.77x10° 10 3.63 0.0837
Pure Error 1.07x1073 5
Correction total 0.14 19
P < 0.05 indicates statistical significance. X;: Temperature, X,: Time, Xs: Ultrasonic power and ns: not
significant.
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Fig 4 The effects of different parameters on sheep tail fat odor intensity estimated by electronic nose after
deodorization (A: Temperature, B: Time, and C: Ultrasonic power)
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Table 4 Odor intensity of crude oil and experimental and predicted values of the responses in sheep
tail fat after deodorization under optimized conditions
deodorized under optimized

Responses Crude ail conditions RMSE R?
Experimental Predicted
OD1 3.80 6.92+0.35 6.59 0.0649 0.9770
0OD2 0.584 0.312+0.016 0.326 0.0146 0.9372

OD1: Score of odor estimated by sensorial evaluation, OD2: Odor intensity estimated by electronic nose.

e 5 (Ka e 5 S e (Sl ( Szally) gLl

S el S gl o glaae 1, (53/28%)

o by opl ecad (39/670) S5l ad Lol o Sodes

9 U ads e, oz sbdl u  -2-3

Srp 3l

Sl @ s S Al VL ke 0ss Ll e s b s bkl S5 Sl
: e : O Sladend Aoy anlia s sl 58 315 5L

sl J'wd\d sl o gle Rl B3l e, s ’ - f ) &-9,5): ad

S el D35 Bl 0 Sl s o sl o (b B 2) s o S s U 2

.)&3-; s &.p}) e 6@4‘:‘&‘ \_,\:s).? " (Clsl ng) 3 9> LGy d‘):dﬁ C}w BE) Ll el a.:_)}\ 5 d}_}’

_ ) ded |y ass o8 el 31 46/72%
oo 5 o Gladel (S5 ol odd 158 DS S DS O oA S D

20


http://dx.doi.org/10.29252/fsct.17.01.02
https://fsct.modares.ac.ir/article-7-39451-fa.html

[ Downloaded from fsct.modares.ac.ir on 2023-05-30 ]

[ DOI: 10.29252/fsct.17.01.02 ]

1399 O‘ié)ﬁfé 417 092 498 e)w

DOI 10.29252/fsct.17.01.02

s mle 5 el

1 ass sy edkas K35 o L;LAJ.:M\V.Ele Lsls
Aol 5 Szally doal OF 51 g 5 as o 025 KA1 A
[30-28 513 2] 1,5 o )3 st slaas, 5o Sl

sl Ol 58 Cilises glasly ads b 5 SO
oLl (1372) oKes 5 oS, O uhims bous
ol s s (1374) o e (1374) 0San 5 axex

ool S Oliis ol ol w3 8 15 s 3550 (1385)

Table 5 Fatty acid composition of sheep tail fat before and after deodorization in optimal condition
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Values in the same column followed by the same letters are not significantly different (P<0.05).
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Sheep tail fat is a suitable frying oil due to its good flavor and oxidation stability. This oil with its
useful fatty acids can to play beneficial effect on consumer health. The refining processes of sheep tail
oil, including its deodorization have high importance in the enhancement of the oil quality.
Deodorization is a separation process in which a certain amount of the volatile compounds separator
gas passes through the hot oil under vacuum condition and removes the volatile and odorous
compounds from the oil. In this study, the ultrasound-assisted deodorization of sheep tail fat was
carried out and the effects of temperature, time, and ultrasonic power on odor intensity during the
deodorization process were investigated using the response surface methodology. The intensity of the
odor was assessed by electronic nose and sensorial evaluation. Also, the fatty acid composition was
compared before and after the deodorization process. The results of fatty acids profile showed that
about 46.72% of sheep tail oil fatty acids were saturated fatty acids (palmitic, stearic, margaric, and
myristic) and the rest (53.28%) was unsaturated fatty acids, which the majority of them was oleic acid
(39.67%). According to the results of analysis of variance, the composition and kind of the fatty acids
before and after the deodorization were close together and the amount of fatty acids changed slightly
during the deodorization. Finally, the optimized conditions at the temperature of 162 °C, the time of
110 min and the ultrasonic power of 165 W were determined using electronic nose and sensory
evaluation for ultrasound-assisted deodorization of sheep tail oil.

Keywords: Ultrasound, Fatty acids, Deodorization, Volatile compounds, Response surface
methodology.
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