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Table 1. Approximate digestibility (%) for restiéct feed treatments of mulberry in fourth and fiftetar of
silkkworm larvae

Treatments A Instar & |nstar
3% Day 8" Day 8" Day Average
i 37.53+0.6 40.4% 39.35 39.73 39.85+0.0.0%
T, 38.20+0.28 50.72 49.79 4427 48.26+0.17
Ts 38.23+0.27 39.78 38.64 40.17  39.53+0.0.0%
Ta - 29.24 50.33 44.30 41.29+0.0.01
Ts - 31.5 44.48 40.08  38.69+0.0.07

#d: Means in each column with the same letter aresigmiificantly different P<0.05)
T, Control, T, 1/3, from &' instar, T 2/3, from &'instar, T;; 1/3, from %' instar, E: 2/3,

from 5" instar
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Table 2. Mean of digestive enzymes activity in@iéint treatments of silkworm by pmol/min/mg of giot

Treatments Protease a-Amylase Lipase
T, 8.16' 101 23
T, 16.49" 211.7 47.8
Ts 15.76" 408.3 47.1
Ta 16.77 13C 55.1°
Ts 14.37 112.7 65.5

a-e: Means in each column with the same lettenaraignificantly different<0.05)
T, Control, T: 1/3, from & instar, T: 2/3, from &'instar, T;; 1/3, from %' instar, & 2/3, from &'

instar
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Table 3. Mean of some important economic charactesgkworm in control and treatments groups

Cocoon  Cocoon Shell Pupa  Cocoon Shell Larval
Treatments Weight Weight Weight Ratio Duration

(gr) (gr) (gr) (%) (Day)

T, 1.99 0.57 1.46 26.2 26.7

T, 1.77 0.53 1.28 30.2 35.1°

Ts 1.8 0.53 1.27" 29.4 32.5¢

T, 1.78° 0.54 1.24° 30.2 34.6"

Ts 1.82 0.54 1.28 29.8 31.7

a-e: Means in each column with the same lettenatsignificantly different by Duncan te§<0.05)
T, Control, T,: 1/3, from &' instar, T: 2/3, from 4'instar, T;; 1/3, from %' instar, E: 2/3, from %" instar

bl as ol lis bl s S oslul pas oo LB
Codgaze Sl Cov pdopl 0,5 0 Dg S pan
S8 (K S el ) o GYeb g apal olie
ol i ¢ ¥ slo L) 098 pan CollE als o |
5 oS aelol b Ll ey o Sl e gy sle
B ooole Lmll |, was ol 0o slajls ol
Aoyt Sl (pizmed g (G & (S35 Slge ST
piapl @8 50 b sy sl S )18 wil
O ol GYeb aS ol lid bl ol (6 Sl
Dls 05 ge 5 (o518 slape il Collad Gl o
e mbo 5l 6 iSTas oolaiul cya jo codled 1ol
O 1y 093 5l 9590 (65, S (18 b wlgn b il
las aly ol @lp Gegn (B 03 ogdla 0dgei
£S5 Y 0 ey pedalie i Cossl o
lag,Y 039, slo ol ;0 o) 590 9 0o (laizgo 5Ly

WS oo My stz BB Sl

Sl Sewlpw
Gon Pl S8 e Sy pae 5l alwgn
£ Sar 0 G o a4 i 4l r“-‘i*-.’.ﬁ‘ i“)s
GFSS Sl (S ph dgezme @I )5 5 5l 5 et
sl Soslal o 6,Ken bla (S oKiils

Dy oo Sl ,08 alKisles]

Lyls 50 cod solall ppo Cio S laie 4
QOYAY ) Ken
SR el Codgiste qwyp &S Lol Budsd (o
P g U pl g (18 Jslaz ol pow SO)
Q.léﬁ..\m as ol QLAM) GL..: W) 63)y 0,99 Jj.’a )...m.u
Cudgdme dy Comd (650l Hlaw (2)lse 4085 (&5
el )5 sbogyY (59, (Cusgamme g9, ) Sl
9 Pl Ot 53 (K S Wl 15 Jleel plSin &5
g a8l ol Bras O Sy ean SollB (cgogase
Codled dal s pl ool sals lag )Y I SYL oo
Ol (6 peSadar jsboas g il Lol slae 5]
e Sl ) YL LY 5l SO wls as cdl
I 86 i 509 s9,Y 0,99 Job 8L 3590 (e
@Y 0y50 Jsb &l 5 copdy 32 (A5 Cysgusme
S 0peBd ily way G lagyY B ZdL Sl
Gl 3l 9550 Grem j 5 OSg e AdsS Glp o
Jedo ol 4 1 aled (el 1) (5 aly g it pl S8
NP @l Cusgame Sl Cod cadopl ;2805
gy (oldd wal Codgase Ll il o cplply 28 S
5 ools Sl aslol vz g0 Loyl b glidail b i ol p,5

pll (L3 o i dslol jo a5 s cpl o



&b o 4

S olSils Ll iy ol o) iy Jsol VTAF 2 poie  shom

Glds g gady Dlas (g5, dad Dlads Sl gy VAL L2 v (s 9 oS Gkl i e poie (G
FAYY XV ol pl (6555L88 pole ool )5

205 mhe g Jad o Jlo 36 YAV e LS 5 5 o8 Gslo wp hm (5 (P o0 (S ee oT 00 e (S
AVO Y Wl psle) ledol slRils ciaghy alxe wia pl 0,5 o e 3 Slos

S yd Gludis Sl a5l (B oy AT g Goldeo 50 y5r (€ € P 0 e e 6T e PR (S
FYV-YN X lnl (ol pole slo gy 59, oo @i 5o it pl 0,5 (5l

2 S p Spas iz ol ;06 AV e LS 50 5.8 Golheo wp ye (S8 w(B v (e e 0T e (S

VY-FF A (ool psle Ghaghy 5 (s ot pl )5 asal sz slapdis sla el b

Abraham E. G., Nagaraju J. and Datta R. K.1992clBmical studies of amylases in the silkwoBombyx
mori L.: comparative analysis in diapausing and noraligpmg strains. Insect Biochemistry Molecular
Biology, 22: 867-873.

Bernfeld P. 1955. Amylase,andp. Methods in Enzymology, 1: 149-151.

Bradford M. 1976. A rapid and sensitive methoddaantitation of microgram quantities of proteirliatng the
principle of protein-dye binding. Analytical Biocméstry, 72: 248- 254.

Chapman R. F. 1998. The insects: Structure anditm¢4"ed.). Cambridge University Press.

Chatterjee S. N., Rao C. G. P., Chatterjee G. K.Ashwath S. K. 1992. Genetic variability of amygaxtivity
in the mulberry silkwormBombyx mori L. and its significance. Sericologia, 32: 671-683.

Garcia-Carreno F. L. and Haard N. 1993. Charaettoz of protease classes in LangostilRde(roncodes
planipes) and crayfisHPacifastacus astacus extracts. Journal of Food Biochemistry, 17: 97-113

Gholamzadeh Chitgar M., Ghadamyari M. and Sharifi A013. Identification and characterisation of gut
proteases in the fig tree skeletoniser motbreutis nemorana Hubner (Lepidoptera: Choreutidae). Plant
Protection Sciences, 49 (1): 19-26.

Horie Y. and Watanabe K. 1983. Effect of variousds of dietary protein and supplementation withitiimy
amino acids on growth, haemolymph components ai@aaid excretion in the silkwornBombyx mori.
Journal of Insect Physiology, 29: 187-199.

Ito T. 1978. The Silkworm an Important Laboratorgols(Ed.), Silkworm Nutrition (pp. 121-157). Tokyo:
Kodansha LTD.

Ito T. and Kobayashi M. 1978. The Silkworm: an intpat laboratory tool (Ed.), Rearing of the silkwo(pp.
83-102). Tokyo: Kodansha LTD.

Jadav G. and Kallapur V. L. 1988. Influence of aggx and feedingon protease activity of certasugs of fifth
instarsilkworm,Bombyx mori. Entomon, 13: 289-293.

Kfir R., Overholt W. A., Khan Z. R. and PolaszekZ2002. Biology and management of economically irtgoar
lepidopteran cereal stem borers in Africa. AnnuaviBw Entomology, 47 :701-731.

Lindroth R. L. 1993. Insect food conversion effitiges. The Food Insects Newsletter, 6(1) from
http://www.food-insects.com.

Lokesh G., Ananthanarayana S. R. and Yoganandahyt N. 2012. Changes in the activity of digestive
enzymes in response to chemical mutagen dieth§étsuin the silkwormBombyx mori L. (Lepidoptera:
Bombycidae). Asian Journal of Applied Sciences}®t-437.

Mahesha J. and Kalpana G. V. 2013. Biochemicalistuoin the total midgut protease activity and tatalgut
protein in different bivoltine silkworm breeds Bémbyx mori L. Advanced Biotechnology, 12: 08-11.

Manjula S., Sabhanayakam S., Mathivanan V. andv@aem N. 2011. Studies on the nutritional supplérén
mulberry leaves with Cowpeasvigna unguiculata) to the silkworm Bombyx mori L. (Lepidoptera:
Bombycidae) upon the activities of midgut digestiemzymes. International Journal of Nutrition,
Pharmacology, Neurological Diseases, 1:157-162.

Mathur V. B., Rahmathulla V. K. and Vijaya Bhaskar 2002. Consumption and conversion efficiencyonfof
in new elite bivoltine hybrid silkwormBombyx mori L. under restricted feeding levels. Internatiodalurnal
of Industrial Entomology, 5: 213-216.

Muniv Y. S. and Bhawane G. P. 2012. Comparativdystan the characteristics of midgut protease ifecéht
multivoltine races of silkwormBombyx mori L. Biological Forum, 4: 75-78.

PonnuvelK. M, NakazawaH., FurukawaS., AsaokaA., IshibashiJ., TanakaH. and Yamakawa M. 2003. A
lipase isolated from the silkworrBombyx mori shows antiviral activity against nucleopolyhedrasi
Journal of Virology, 77: 10725-10729.



Yy (YO-YEIIVAY L) /o)l ojleds [pg Jlo (slo Dladgs cilaazs

Rahmathulla V. K. and Suresh H. M. 2012. Seasoralation in food consumption, assimilation, and
conversion efficiency of Indian bivoltine hybridlksivorm, Bombyx mori. Journal of Insect Science, 12: 82,

available online: insectscience.org/12.82.

Vitthalrao K. and Sucheta D. 2012. Protein contamid activity of enzymes in the mod gut homogeoéfith
instar larvae of silkwormBombyx mori L. (Race: PM x CSR2) fed with herbal drug (Kho-goated
mulberry leaves. Research Journal of Recent Sceicd9-55.

Vu C. C. Verstegen M. W. A., Hendriks W. H. and PhK. T. 2011. The Nutritive value of mulberry leave
(Morus Alba) and partial replacement of cotton saedations on the performance of growing Vietnaenes

cattle. Asian-Australasian Journal of Animal Scies24: 1233-1242.



Animal Production Research, Vol. 2, No. 4, 2014-82% 34

Effect of feed restriction on digestibility, digestive enzymes and
economic traits of silkworm

S. H. Hosseini Moghadddm D. Azidehak, M. Ghadamyari A. A. Gheisarf

1. Assistant Professor, Animal Sciences DepartraedtSericulture Department, Faculty of Agricultualences, University of Guilan
2 Msc. in Animal Nutrition, Animal Sciences Depaemt, Islamic Azad University, Isfahan (Khorasgamrigh

3. Assciate Professor, Plant Protection Departnetylty of Agricultural Sciences, University of iGun

4- Assistant Professor, Animal Sciences departntgatic Azad University, Isfahan (Khorasgan) Bianc

(Received: 8-6-2013- Accepted: 30-11-2013)

Abstract

Effect of feed restriction on important economaits, digestive enzymes and digestibility of mutipdeaves
was studied in the 1650 forth instar of silkwormvie. After mass-reared of first three larval instd5 trays of
4" instar of silkworms were reared separately inclgdfour treatment plus control {JT Dietary restriction
treatments were one-third {jTand two-third(E) of feed requirements starting from fourth and-timed (T3) and
two-third(T,) starting from fifth larval instar. Digestibilitypf mulberry leaves was measured in each instar
separately. Protease, lipase andmylase activities were determined dh diay of 8" instar in 10 silkworm
larvae. The results showed the activity of enzypresease, lipase and amylase inwere 16.49, 47.8 and 211.7
and in T2 15.76, 47.1 and 408.3, which were all more than 816, 23 and 1QdVi/min/mg respectively
(P<0.05). The activity of enzymes protease and ligas€,; were 16.77 and 55.1 and in:TL4.37 and 65.5
uM/min/mg that was more than contré<0.05). Digestibility of dry matter intake in, Bnd T, were 48.26 and
41.29%, which were more than:19.85% significantly P<0.05). Due to food restriction treatments the \Wweig
of wet cocoons and the weight of pupae decreaseédcdeoon shell weight did not change significantly
(P<0.05). These results indicated that whenever tbemry leaves feeding is restricted; while thevddr
duration increases, the activity of digestive enggncould increase to digest most of feed effegtivaid
produce the required silk protein for cocooning.
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