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Effect of Heat Treatment of Full-Fat Soybean by Extruder
on Carcass Yield and Measurements of Internal Organs in
Broilers.

Bezkadi Mohammad Bezkadi, Dr. Ayham Mohammad Abdulkader,
Assist. Prof. Dr. Jomaa ALOMAR
Faculty of Veterinary Medicine - Idlib University

Abstract:

The study aims to determine the effect of using full-fat soybeans (FFSB)
processed with an extruder, at different temperatures, on the carcass yield
and internal organs in the broiler. using (400) chicks of hybrid Ross (308)
distributed into eight groups. Feeding diet that include full fat soybeans
processed at different temperatures starting from (0) ° C, (90-100) ° C,
(100-110) ° C, (110-120) ° C, (120-130) °C, (130-140) °C, (140-150) °C,
(150-160) °C. The results showed a significant improvement (p<0.05) in
the specifications of carcasses when soybean was treated with extruder,
especially within the degree (130-140) °C for both dressing and chest
weight; And within (140-150) ° C for the thigh. The relative weight of the
intestine and pancreas is also affected and to a lesser extent the liver, with
significant differences ( p<0.05 ) and a negative correlation with the change
of PH and the increase in the treatment temperature while the spleen has no
effect with the same treatment and no significant (p>0.05 ), which leads us
to suggest that it is considered as vital evidence of the quality of the
treatment that can be added to other tests that are done outside the body in
the laboratory.

keywords: broilers meat - soy processing - extruder - carcass yield -
internal organs — PH change.
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24.31 | 26.71 | 27.64 | 26.63 | 24.88 | 23.68 | 22.86 | 23.04 | jrall ()
£1.92 | £0.28 | +0.48 | £0.40 | £0.31 | £0.17 | £0.42 | £2.15 el
0.952; 24.41 | 25.12 | 24.60 | 23.81 | 23.72 | 23.56 | 22.18 | 21.90 | &l 3,
*| £1.68 | £1.03 | £1.31 | £0.75 | £0.56 | £0.49 | £0.56 | +0.45 gl

-0.818*

0.046% | 5.04 | 5.07 | 520 | 537 | 558 | 5.68 | 6.13 | 6.85 |
* 11035 | £0.31 | £0.42 | £0.85 | £0.45 | £0.54 | £1.15 | +1.18 | 7<=

2.37 | 2.38 | 2.18 | 2.26 | 2.47 | 2.50 | 2.46 | 2.50 sl

0.714*
£0.16 | £0.14 | £0.13 | £0.20 | £0.19 | £0.10 | £0.15 | £0.25 | %usy
0.254 | 0.255 | 0.302 | 0.295 | 0.355 | 0.403 | 0.440 | 0.462 | o

*
0-979% | 10.06 | 0.06 | +0.05 | £0.05 | 0.06 | +0.09 | £0.07 | +0.08 | % i

9 6 6 9 8 6 9 6
0.149 | 0.139 | 0.151 | 0.148 | 0.142 | 0.137 | 0.149 | 0.141 sl
-0.302 | £0.02 | +0.01 | 0.01 | *0.02 | £0.00 | +0.02 | +0.04 | 0.01 | Ll
0 2 6 6 8 7 5 5 %
P<0.05 (gsima dis bl Lsbaas) Yo dllia *¢ P<0.01 (gsima dis Bl duilaas) Yo dlia **

O clgesiy AL 58l clyatiall (s Gguom Bl Jalas (7)dsand) s
Celag dandll Cléialsas ug APH dga (3o APH 5 Lgaall Jsb dallas 5)ha da )
Cos 3dlly jaall Ojgs Aapdll et e IS e las dugd Lo L5 &l
(r=-0.818%) jaall 5 ilaill (r=-0.971**) Jsill Ao o} Lla)¥) 58
Ny dadlly laill e < (p<0.01)abban] ANy 36N (r=-952**) 4
Ll APH Caaiiy dallaal) 8)a caaly WS adl juds 1389 (p<0.05) acall 4slias)
e IS8 ol 3845 aally dlailly all O3l o))

e US5 APH G Ll W) sg8 coela a3 4dalall cloac) il aloy Led Ll
(r=0.979%*) 5 (r=946**) sleadl (IS Cus lan Dugd Lk (b Sidly sladd)
APH casiiy syall days @y LS ey 1385 ¢(p<0.01) Aglas] ANy (b Sl
clpSally el Al eV i LalS
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AV 3y dagd Aoyl eil) Sl (5399 APH s dalin¥) Jalas dadi cilS (o b
g Gadus APH g el Jlakall (5 4le S Tpaf5 .(p<0.05) dilas)
.(p>0.05) dslas) AV 4l 2935 O (r=-0.302)
: Discussion 4&aliali-5
rdadl) dilgd Jually 384l ¢ )99 dagdl) Alai —1-5
Jsb Gagen dallaa of duatl) s3a b Laay s cdaaly dandll Jilas il cal
Lsaall Jsd aped A e ganal elifinl) aalall me 45)lke bl o 235 Lseall
Gl 135 ¢22lly aall el 036l 2y ANy (43,3100 e S8 s da e
@35 of &nlSa) 15T 3 (Beukovic et al., 2012; Heger et al.,2016) sass L
LS aall (s ¢ ibaaily echisl om Disinn cligyal alall Lgeall i cilalles
cSar 4l (Hemetsberger et al,. 2021)4 2a5 Guas Gand 5p€ dayn ) Giles
Sigan (535 o Lusie A3 57 (120)52° (105) Bha dnys o Lgeal) dalladl
il gy Sl Y g e (Daally Al Opll) e IS G dage il
baag Lo pe anall aa il 385 Y (al dga e A Lang Lo 138y cObaally
Ofgodly Al A3l cldalal) 56 aae e (Zanella et al,1999) Jie sials
@l Al Lgall Cisin 0 % 35,5 (o Liginally 23dlly Haall pal dps
0o e S ol o(gsn darua 70 <6 20 —10 ¢p 120°,130°) Lag il aic
a3 Byidall O labaall G A dgag Ishaadl Al agi€ls ccujl) pe Ligaall 40S
aLal ae d3lke daaliY) chdigall Juadl digie g o slixall gl (5aas
Ligine G| 259 axe G Al (Koci et al, 1996) Jd (e 1Y) cildl 21 el
G e Dlalas plaiiad die o(3dlly saall sy ALaS) dagdl e il b
Al sl b Lgeal
Lgeall Jsb dallee ol (Abdollahi et al,.2022) tuas aag WS Al i of (Sasg
Ofiglly A8al) (he B Cead ) g5k At Lisiag Hha Gl el
B myils Glld (e (el e edudail) laliae (mitng cAuin) (alaYl
Jo Cun cdoaliy) el 5 o g Cus A0 5l (e (bl 8yl
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ol g Uiy 23 DA e ol Lo 130g el (ageall Gy (e 5ol
(748) desanall b i il o Jgeand 2°(140) (e ol Bl Ao dalledl
(Abdollahi et al,.2013;Pahm (e JS b2 g Lo ae (3855 ¢ (6)de sanall aa 45la0
Jolial daii cpin ¥y Cpfinnndly Gausd (ge IS 3 Lialiail 1gan 3l et al,.2008)
Y] paleadl zliny jaall e of Liade 13y (300 Jeli) oaiDU )
e a3 o Jpanll cliac¥) B e ST IS8 (Cpadlly (i) dalis)
Oe IS ey ) lal LS eliac ) Ly 455l

ol (Hickling et al., 1990; Schutte and Pack, 1995a, b; Neto et al., 2000)
Lageads aalll dlias 5l 5 caalif)) 5elisll e Dl il Guigfuall of lyin
Lansd il s ()b e Ugedy 3o Lo JS . (Moritz et al.,2005) aall aal
il pans Bl e daili o° (140) e Aol Bhall vie jacall aal duy Sl
e el Sl ae L) ages

(bl Al cplad) Ldalal elas¥) Oy o Lpall dalles A -2-5
r(Jladall

s

o JSE (ait Lgeal) Jgb il dphal) dallaall of uball oda cad
Ols calall de sanas 43)lae sliind (o5 Slesanall i eladY) O35 (1 (p<0.05)
Way (r=+0.946%*) lan Ugd els slaa¥) O3y uy APH s o L)Y
1 Saex die g Blall b gl IS of ¢l (e s ¢(p<0.01) dsilas)
&b oaliadl ) 35 Lea «(Hoffmann etal.,2019) oxST Le 13a5 ¢dpaall ilabiad
oalsall D) b (Mogridge et al., 1996) sans Lo ae i 1385 celaa¥) (i
sl dilie e (YN (alySall A e IS 83l ) (ool lad) Ligeal) Job Cagaad
(Grant et al., 1987; Pusztai et al., 1990) (sisldl aag saw Wl 48yl .‘?Aj\
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lesd ngl ) (Hoffmann et al. 2019) Sladl ae Gilsy Gy Lgeall Cigen b
olSall O35 g Byh Ble ang aly Jillafg (3.24-5.8) 0w cabSadl Gyl
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Clasiy) e el LAY bl 4w i AT dalse 830 e dina Ciligasay
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On dugine (B3 (5 a9 Anlacas bl CalS L (p>0.05) ddlas)
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Glaiall a0 o G i plly Aalaial) 451380 Alaleall s <30 il Y Jladal
el 8 el clifign (e pmal) Bl Qi 3 sl 5le ) Slalas
oo US bang Lo g uanly IS Galey 13 lgaan s Gyh (e anag)
A (Beukovic et al., 2012) <X (Arija et al., 2006; Brenes et al., 2008)
Lseall Jsi dallae dic (P<0.05) (gyine JS& (midsy anaill Jladall Gy o 2ng

b Lha

: Conclusionsalalitiuyi-6

dapd (A daling andl) dalS Lgeall Jsd igis dallaa ool b3 olyl il -1
Gss bl Al da el e dhans Cum o° (130-140) o ol s
‘f.u.\j‘ ‘)J.a..aj\

alaain) U8 2% (140-150) om zsbs B dasn G Geda dalled) Gl -2
34l aall 3530 Juzadl Jasy cllaldll 8 Lgaall Jo8

Lgeall Jg8 dallaa Hha dayn 2Slly GulSilly slaa¥) (g S ansil) sl 53
Aalled) Lails gl AAl Lgeall ason ol die oyg¥) e gas;

: Suggestionscila sdall-7

oYzl clalh 8 aulie IS8 Aadleddl Lgeall b Gagan aladial (3l —1
Adlal) lalall ) gl dbla) AT 0y gig g il mild Cilbalge o lad)

dla G Jla b slaa¥ly Gul Sl 2ulalal gliae U Ll (Y ce (gyaill =2
Aalleall Lgaall Jgb dallae Jania s39a Jon AsSa

Mok Oligpll claliae €5 ADle waadl dslaal) dusll bl o) =3
lgiakaliag 5ana sl ehal goh e Glldy 4 sibiall Luwil) Lol clacd)
Al b Luallal) s iy

219



saadl o g 5ol ae Ly qalSn

:References galyall

A. A. C.C. (1969). American Association of Cereal Chemists. A. A. C.
C. Approved Methods (Formerly Cereal Laboratory Methods). 7th
Edition, Method No. 76-10. St. Paul, Minn.

Abdollahi, M. R., Ravindran, V., & Svihus, B. (2013). Pelleting of
broiler diets: An overview with emphasis on pellet quality and
nutritional value. Animal feed science and technology, 179(1-4), 1-23.
Abdollahi, M. R., Wiltafsky-Martin, M., Zaefarian, F., & Ravindran,
V. (2022). Influence of Conditioning and Expansion Characteristics
on the Apparent Metabolizable Energy and Standardized lleal
Amino Acid Digestibility of Full-Fat Soybeans for
Broilers. Animals, 12(8), 1021. MDPI AG. Retrieved from
http://dx.doi.org/10.3390/ani12081021.

AOCS. (2017). AOCS Official Methods. Sampling and Analysis of
Oilseed By-products, method Ba 9-58. Retrieved June 28, 2022, from
https://www.aocs.org/attain-lab-services/methods/methods/search-
results?subject=B

Arija, I, Centeno, C., Viveros, A., Brenes, A., marzo, F., lllera, J. C.,
Silvan, G. (2006): Nutritional Evaluation of Raw and Extruded
Kidney Bean (Phaseolus vulgaris L.var. Pinto) in Chicken Diets.
Poultry Science, 85: 635-644.

Beukovic, D., Beukovic, M., Ljubojevic, D., Stanacev, V., Bjedov, S.,
& Ivkovic, M. (2012). Effect soybean heat treatment on broiler

220


http://dx.doi.org/10.3390/ani12081021
https://www.aocs.org/attain-lab-services/methods/methods/search-results?subject=B
https://www.aocs.org/attain-lab-services/methods/methods/search-results?subject=B

2022 Alal 2 332l 5 Aladl) ] dnals Gigan Alas

slaughter traits. In the Proceedings of Third International Scientific
Symposium" Agrosym (pp. 541-547).

7- Brenes, A., Viveros, A., Centeno, C., Arija, ., Marzo, F. (2008):
Nutritional value of raw and extruded chickpeas (Cicer arietinum
L.) for growing chickens. Spanish Journal of Agricultural Research,
6(4)537-545.

8- Bunchasak, C. and T. Silapasorn, (2005). Effects of adding
methionine in low-protein diet on production performance
reproductive organs and chemical liver composition of laying hens
under tropical conditions. Int. J. Poult. Sci., 5: 301-308.

9- Calvalho, M.R.B and V.C. Sgabieri. (1997). 'Heat treatment and
inactivation of trypsin-chymotrypsin inhibitors and lectins from
faba beans (Phaseolus vulgaris L)', Journal of Food Biochemistry,
vol. 21, pp. 219-233.

10- Caskey, C. D., and F. C. Knapp. (1944). Method for determining
inadequately heated soybean meal. Ind. Eng. Chem. 16:640.

11- Chang, W.Y., Lyman, C.M., and J.R. Couch. (1953). Evaluation of
protein quality in cottonseed meals by a chick growth and by a
chemical index method. J. Nutr. 49:679-690.

12- Douglas, M. W., Parsons, C. M., & Hymowitz, T. (1999). Nutritional
evaluation of lectin-free soybeans for poultry. Poultry
science, 78(1), 91-95. https://doi.org/10.1093/ps/78.1.91.

13- Erdaw, M. M., Wu, S., & lji, P. A. (2017). Growth and physiological
responses of broiler chickens to diets containing raw, full-fat
soybean and supplemented with a high-impact microbial
protease. Asian-Australasian Journal of Animal Sciences, 30(9), 1303.

14- Grant, G., Pusztai, A., Bain, P., & Palmer, R. M. (1987). Changes in
rates of tissue protein synthesis in rats induced in vivo by
consumption of kidney bean lectins. Comparative Biochemistry and
Physiology Part C: Comparative Pharmacology, 88(1), 179-183.

15-Guan, X.; Zhong, X.; Lu, Y.; Du, X.; Jia, R.; Li, H.; Zhang, M. (2021)
Changes of Soybean Protein during Tofu Processing. Foods, 10,
1594. https://doi.org/10.3390/foods10071594.

16- Haddad., Allaf K. (2007). A study of the impact of instantaneous
controlled pressure drop on the trypsin inhibitors of soybean. J
Food Eng, 79, 353-357.

221


https://doi.org/10.1093/ps/78.1.91
https://doi.org/10.3390/foods10071594

saadl o g 5ol ae Ly qalSn

17-Heger, J., Wiltafsky, M., & Zelenka, J. (2016). Impact of different
processing of full-fat soybeans on broiler performance. Czech J.
Anim. Sci, 61, 57-66.

18- Hemetsberger, F.; Hauser, T.; Domig, K.J.; Kneifel, W.; Schedle, K.
(2021). Interaction of Soybean Varieties and Heat Treatments and
Its Effect on Growth Performance and Nutrient Digestibility in
Broiler Chickens. Animals, 11, 2668.
https://doi.org/10.3390/ani11092668.

19- Hickling, D., Guenter, W., & Jackson, M. E. (1990). The effects of
dietary methionine and lysine on broiler chicken performance and
breast meat yield. Canadian Journal of Animal Science, 70(2), 673-
678.

20- Higuchi, M.K., Gatehouse, A.M.R. and D. Boulter. (1984). High-
efficiency transformation by biolistics of soybean, common bean and
cotton transgenic plants Nature Protocols 3, - 410 — 418.

21- Hoffmann, D., Thurner, S., Ankerst, D., Damme, K., Windisch, W., &
Brugger, D. (2019). Chickens’ growth performance and pancreas
development exposed to soy cake varying in trypsin inhibitor
activity, heat-degraded lysine concentration, and protein solubility
in potassium hydroxide. Poultry science, 98(6), 2489-2499.

22-Jinn, J. H. (2011). SPSS for windows (version 20). Armonk, NY: IBM
Corporation. Google Scholar.

23-Kakade, M. L., & Liener, I. E. (1969). Determination of available
lysine in proteins. Analytical Biochemistry, 27(2), 273-280.

24-Koci, S., Kociova, Z., Ceresnakova, Z., Palanska, O. and T. Matrai.
(1996). Effect of extruded fullfat soya on efficienc y in layers and
broilers. In: 2nd International Fullfat Soya Conference. American
Soybean Association. Budapest, Hungary. pp: 305-310.

25- Lacourse, K. A., Swanberg,L. J., Gillespie, P.J., Rehfeld, J. F,,
Saunders T. L., Samuelson L.C. (1999): Pancreatic function in CCK-
deficient mice:adaptation to dietary protein does not require CCK.
Am J Physiol Gastrointest Liver Physiol,276: 1302-13009.

26- Lehman. Ann (2005). Jmp For Basic Univariate And Multivariate
Statistics:_A Step-by-step Guide. Cary, NC: SAS Press. P.123.ISBN
978-1-59047-576-8.

27- Mekam.F, Kumar Jha.Y and Emire.S,(2013), Role of Anti-nutritional
Factors in Food Industry. BEVERAGE & FOOD WORLD
JANUARY 2013.23-28.

222


https://doi.org/10.3390/ani11092668

2022 Alal 2 332l 5 Aladl) ] dnals Gigan Alas

28- Mogridge, J.L., Smith, T.K. and M.G. Sousadias. (1996). Effect of
feeding raw soybeans on polyamine metabolism in chicks and the
therapeutic effect of exogenous putrescine. Journal of Animal
Science 74: 1897-1904.

29- Moritz, J. S., Parsons, A. S., Buchanan, N. P., Baker, N. J., Jaczynski,
J., Gekara, O. J., & Bryan, W. B. (2005). Synthetic methionine and
feed restriction effects on performance and meat quality of
organically reared broiler chickens. Journal of Applied Poultry
Research, 14(3), 521-535.

30- National Research Council. 1994. Nutrient requirements of poultry, 9"
revised edition. Washington, DC, National Academy Press.

31- Neto, M. G., Pesti, G. M., & Bakalli, R. I. (2000). Influence of dietary
protein level on the broiler chicken's response to methionine and
betaine supplements. Poultry Science, 79(10), 1478-1484.

32- Olvera, M., Martinez, N., & De Leon, P. (1994, June). Nutrition of fish
and crustaceans a laboratory manual. In FAO (ed.), Rapid
potentiometric method to measure urease activity in soybean meal (pp.
99-113). filed document No19.
https://www.fao.org/3/ab479e/AB479E00.htm#TOC

33-Pahm, K. Cervantes, S., & Stein, H. H. (2008). Effect of dietary
soybean oil and soybean protein concentration on the
concentration of digestible amino acids in soybean products fed to
growing pigs. Journal of animal science, 86(8), 1841-1849.

34-Pusztai, A., Ewen, S. W. B., Grant, G., Peumans, W. J., Van Damme,
E. J. M., Rubio, L., & Bardocz, S. (1990). Relationship between
survival and binding of plant lectins during small intestinal passage
and their effectiveness as growth factors. Digestion, 46(Suppl. 2),
308-316.

35- Rackis JJ, Wolf WJ, Baker EC. 1986. Protease inhibitors in plant
foods: content and inactivation. In: M. Friedman, editor.
Nutritional and toxicological significance of enzyme inhibitors in
foods. New York: Plenum Publishing. p: 299-347.

36- Rehfeld, J. F. (1998): Accurate measurement of cholecystokinin in
plasma Clinical Chemistry, 44(5)991-1001.

37-Ritchie, H and Roser, M. (2021) - "Forests and Deforestation™.
Published online at OurWorldinData.org. Retrieved from:
‘https://ourworldindata.org/forests-and-deforestation'

[Online Resource].

223


https://www.fao.org/3/ab479e/AB479E00.htm#TOC

saadl o g 5ol ae Ly qalSn

38-Rohe, 1., F. G. Boroojeni, and J. Zentek. (2017). Effect of feeding
soybean meal and differently processed peas on intestinal
morphology and functional glucose transport in the small intestine
of broilers. Poult. Sci 96:4075-4084.

39- Schulze, T.H., Poppy G.M., Kerry, B.R., and I.Denholm. (1995).
Insectresistant transgenic plants. Trends Biotech. 16: 168-175.

40- Schutte, J. B., and M. Pack, (1995a). Sulfur amino acid requirement
of broiler chicks from fourteen to thirty-eight days of age. 1.
Performance and carcass yield. Poultry Sci. 74: 480-487.

41- Schutte, J. B., and M. Pack, (1995b). Effects of dietary sulfur
containing amino acids on performance and breast meat deposition
of broiler chicks during the growing and finishing phases. Br. Poult.
Sci. 36:747-762.

42- Smith, C., van Meegan, W., Twaalfhoven, L., Hitchcock, C., (1980).
The determination of trypsin inhibitor levels in foodstuffs. J. Sci.
Food Agric. 31, 341-350.

43- Thanabalan.A, Mohammadigheisar.M, Elijah .G. Kiarie,(2021).
Amino acids and energy digestibility in extruded or roasted full fat
soybean fed to broiler chickens without or with multienzyme
supplement containing protease, phytase, and fiber degrading
enzymes,Poultry Science,Volume 100, Issue 12,2021,101511, ISSN
0032-5791,https://doi.org/10.1016/j.psj.2021.101511.
(https://www.sciencedirect.com/science/article/pii/S00325791210053
32).

44- Zanella, 1., Sakomura, N.K., Silversides, F.G., Fiqueirdo, A. and M.
Pack. (1999). Effect of enzyme supplementation of broiler diets
based on corn and soybeans. Poultry Science 78: 561-568.

45- Zhang, Y., Parsons, C.M., Weingartner, K.E., and W.B., Wijeratne.
(1993). Effect of extrusion and expelling on the nutritional quality
of conventional and Kunitz trypsin inhibitor-free soybeans. Poult.
Sci. 72, 2299-2308.

224



