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ABSTRACT

The present study aims to study the by-product components of silkworm,
Bombyx mon races especially those concerning faeces, eggs, and cocoons. It also,
deals with the differences which occur among local races (Novi M, Novi P, 380 M and
EJP) in chlorophyll consumption,

The highest amount of faeces were produced by 4% and 5% larval instars EJP
race, followed by 380 M then Novi P and !astly Novi M race. The highest amount of
total chlorophyil during Spring and Autumn were recorded for 380 M and EJP races,
respectively. While 380 M and Novi M races showed the highest concentration of
carotene during Spring and Autumn. EJP and Novi M races showed the highest AD %
of total chlorophy!t during Spring and Autumn, respectively.

Novi P and Novi M races showed the highest concentration of fibroin during
Spring and Autumn. While EJP race showed the highest concentration of sericin
during two rearing seasons. Novi P race showed the highest concentration of wax
layer in egg chorion during Spring and Autumn.

INTRODUCTION

Recently, new concept is worked out to introduce new technologies
which can make full utilization of mulberry silkworm wastes as a valuable by-
product industry. Proper utilization of sericulture and silk waste adds a value
up to 40% to silk indusfry (Raju, 1996). Silkkworm faeces acts as raw material
for variety of materials viz., chlorophyll A & B, are obtained from silkworm
litter and used in medicines and cosmetics in China and Japan. Ping et al.,
(1994) reported that, the latest progress in multi-purpose utilization of
sericulture by product focus on silkkworm faces, pupae, cocoon, moths and
muiberries. From silkworm faeces are extracted pigments such as
chlorophylls and carotencids and from the pupae an oil. Hormones and
antibacterial peptides of the adults are used, and also the cellulose and fruit
juice of the muiberry fruits. Rajiv and Vijayakumar (1996), reported that phytot
extracted from silkworm faeces is used in preparation of vitamin £ & K and
carotene as a source of vitamin A.

Eggs, larvae, pupae and faeces find their use in medicinal,
pharmaceuticals, cosmetics, paper and leather industry (Jayasomu and
Singh, 1999). Paste chlorophyil, pectin, phytol, carotene, triacontano! and
solanesol, etc., extracted from silkworm faeces are used in the treatment of
- various diseases such as hepatitis, acute pancreatitis, chronic nephritis,
stomach and gastric disorders, leukocytopenia, blood cholesterol, as
mentioned by many authors (Babu, 1994; Chung et al, 1997; Hiraki et at,
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1997, Majumder 1997; Revannasiddiah and Bai, 2000; Ahn ef a/, 2001&
2002; Cui et af, 2002; Promboon et al, 2002 and Gui ef af 2003).

Besides, faeces of silkworm are used in manuring {(Ries and Wert,1982;
Ries and Houtz, 1983; Gunasekaran and Shanmugavelu, 1983 and Mishra et
al 1983). The appiication of dried silkkworm faeces was effective in reducing
mung bean damage caused by Meloidogyne javanica in pofexperimants
(Toida et &/ 1991, 1992 and 1994). It is used in producing biogas (Kalimuthu
and Rajasekaran, 1992) and producing much rooms (Sun and Yu, 1%89),
also in feeding poultry birds (Hussain et a/ 1995) and milking cattle's
(Sivasankar and Ashoka,1997).

Fibroin and sericin of silkkworms are race dependent (Huang, 1988; Zhang
and Zhang, 1898) and are being developed and utilized for purposes besides
traditicnal textile material.

In the light of the fact that the production of one ton of cococns gives 83
tons of faeces and others of side products, the present work was planned fo
study the race dependent variation ¢f these products.

MATERIALS AND METHODS

The present study aims to study the by-product components of
silkworm, Bombyx mori races especially those concerning faeces and eggs. [t
also, deals with the differences which cccur among local races (Novi M, Novi
P, 380 M and EJP) in chlorophyll consumption.

Insect resources :

Stock cultures of Bombyx mori eggs. Novi M and Novi P (ltalian
moneovoltine races), 380 M (a Chinese monovoltine race) and EJP (a
Japanese bivoltine race) were obtained from the Sericulture Research
Department of the Agriculture Research Center, Giza, Egypt.

Rearing silkworms and experimental techniques were carried out under
laboratory conditions (25C + 2 and R.H. 65 — 75%) at the Sericulture
Research Department.

Rearing technique :

Six replicates (120 larvae) of each race were reared on fresh mulberry
ieaves of Morus alba var. Kukusc-27 from hatching to pupation. They were
fed four times daily.

Larvae of each race were reared in wooden boxes (30 x 20 x 15 cm.) in
diameter, twenty larvae per box were used. Regular cleaning of rearing beds
were carried out to remaining leaves and faeces to avoid disease infection.

Collection of faeces :

Newly molted fourth instar larvae of silkworm, Bombyx mori were prepared
in four treatments, each contain 60 larvae in three replicates. They were fed
on mulberry leaves (4 times daily] till pupation. Faeces of each group (380 M,
EJP, Novi M and Novi P races) were collected daily from the rearing bed of
the fourth and fifth larval instars. They were dried in open trays for two days
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in the laboratory and are then dried in a hot air oven at 70 C, till constant
weight is reached and kept for biochemical analysis.

{.eaves biochemical analysis :

Mulberry leaves (tender, medium and coarse) 10 leaves / level are
collected for recording the biochemical parameters. They were dried in open
trays for two days in the laboratory and were then dried in hot air oven at 70
°C, till constant weight was reached, then kept for analysis of chlorophyli A, B
and carotene. The determination was carried out according to the method
reported by Helden (1965).

Determination of chiorophyil A, B and carotene in faeces :

The chiorophylt A, B and carotene were extracted from dried faeces by
using 85% acetone according to Fadeels method (1962).

The optical densites were measured Spectrophotometrically with
“Spectronic 21D" at 622, 644 and 440nm. The pigments concentrations were
calculated using Wettstains formuta (Wettstain, 1957).

Consumption and digestion of food by different races as biochemicat
parameter:

To estimate the mean weight of both chlorophyll and consequently fresh
food consumed by each larval instar of the different races, the method
adopted by Waldbauer, (1964) was used.

Determination of fibroin and sericin : '
The fibroin and sericin protein quantities were determined in cocoon sheil
of the four races. Twenty cocoon shells of each race were collected and dried
in the oven for 4 hours at 70 C to eliminate the water content, then weighted
separately. The cocoon shell were cooked in-boiling water (95 C) to eliminate
the sericin . Each cocoon shell were reeled by withdrawing the silk filament
by hand then the sitk were dried for 4 hours at 70 C till constant weight was
reached . the silk filament (fibroin} was weighted and the sericin content was
estimated as follow :
Weight of sericin=weight of dried cocoon shell-Weight of dried silk filament {fibroin)

Sericin and fibroin content/ 100 gm of cocoon were calculated.

Determination of wax in egg shell :

Quantitative assessment of wax was determined in egg shell of each race.
The wax was determined according to AQ.AC. (1984} as follows: The
thoroughly grinned dried sample (about 0.5 gm ) was accurately weighted,
then extracted in a soxhlet apparatus with petroleum ether (40 - 60 C) for
several times. The solvent was removed by evaporation under reduced
pressure and the percentage of total wax was calculated.

Weight of wax extracted
Percentage of wax (%) = x 100
Weight of sample
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RESULTS AND DISCUS

1- Chlorophylis and carotene of the used mulberry leaves:

Results in (Table, 1) show that, the mean weight of chlorophyll A, B,
total chlorophyll and carotene in mulberry leaves were 2.274, 1.376, 3.650
and 1.030 mg/g leaf, respectively during Spring. While they were 2.788,
1.515, 4.283 and 1.455 mg/g leaf, respectively during Autumn.

Also, results in Table (1) show that, the mean weight of chlgrophyll A,
B, total chiorophyll and carotene in mulberry leaves differ according to the
rearing season. The amount of chlorophyll A, B, tetal chlorophyll and

carotene in Autumn are higher than that of Spring

Table (1) show significant differences between the amount of
chlorophyll A, B, total chlorophyll and carotene in mulberry leaves during

Spring and Autumn.

These finding were confirmed by several authors as they showed that,
the content of chiorophyll A is higher than chiorophy!l B in different mulberry
varieties. {Thangamani and Vivekanandan, 1984; Bongale and Chaluvachari,
1995; Cappelozza et al, 1995, Shankar et al, 1999 and Patil et al, 2001)
reported that, the results of biochemical analyses of mulberry leaves differ

according to variety.

Tabie (1): Mean Weight { mg/g dry w.) of Chiorophyli A,B and Caro tene

SIONS

ane.

) in Mulberry Leaves During Spring and Autamn .

ws Spring I Autumn
|Parametars ) Mean % 5.E,
Chl.A (mg/g) 2274 s el 2768 z 0.662
Chl.B {mg/g) 1.376 = 0.094 1315 20.348
Total Chi. (mg/gj - 1A 2 0L698 . 4283 51016
carotene (mg/g) 1.030 = 0.24% FASS 20303
| F.Value 11.846* R.155°
A (50 at5% 0% SE
Chl. = Chlorophyil
* = Significant

S.E. = Standerd Error

2- Amount of chlorophyil and carotene in faeces of the different races :
Tables (2 and 3) show the amount of faeces produced from 1000
larvae of Bombyx mori races under study from 4% and 5% larval instars during

Spring and Autumn.

These highest amount of faeces produced by 4% and 5% larval instar
were recorded for EJP and 380 M race during Spring and Autumn,

respectively (Tables 2 and 3).

Also, the highest amount of chiorophyll A leaked to faeces of 1000
larvae in 4% Jarval instar during Spring and Autumn were recorded for 380 M
and EJP race (Tables 2 and 3). White in 52 [arval instar the highest amount of

chlorophyll A were recorded for 380 M (10.802 gm/1000 larvae) and Novi P

(15.124 gm/1000 larvae) race.
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TabLe (2):

Mean Weight of Faeces, Chloro

phyll AB and Carotene /1000 Larvae of Bombyx mori Races During Sprin

rearing

plATary T CRIB Taml 1 Total ChIr fam] 1 c¢arotene lgm;
: l_amij.[lnsl.arf- |
FETE DS TN T AT T Sih L ate 1T &th L gih 1 35 ]
Mean + S F
I80m E LT LT 1.T83: [[TRD) [N AT 1.01562 RN 17.8553 1.3 10T
120407 LK U4 049 0.027 11032 0.047 (1482 0.013 .01 4
EJP ool a [TF2S AT 0. 407t b, 66T 0.905% 13,3062 [N EY D Ta10¢
12,714 W2 0.047 th AN Wi [INILE] 0.035 0.051 0.03% 4.017
Hovim syl 374 0907 U 1302 [ 6. 478 LA5Tt 15545 [N T 31604
@ J1 92 H.013 0.0 16 1.034 0.032 (.03% 0079 0.082 0.011 0.01%
Novi ITR.2N: Ty 1037t [T 058 T3 1-55%¢ X603t 0. 3432 3.3501
P 10.6Kb v 0.0 0040 0,02} 0.035 0060 0.07% 0.009 0.015
F.Value 16700 2A0.094° 6. 300 18- 540° 11.850° 166.620° 54.080° 245,344 13.200° 103.491¢
L.5D at 3% 27 ITRUEH 0y 0. 209 122 Uv.157 1. 208 0488 064 0075

TablLe (3): Mean Wei

ht of Faeces, Chlotophyll AB and Carotene /1000 Larvae of Bombyx mori Races During Autumn rearing .

Param Faeces(gm) |  ChLA (gm) ] cntB (gm) | Total Chl (gm) | carotene (gm)
Otarg Larvar Insars ‘
R ath 1. 1 qm T s, T gV _&in 1 4y 1 81 [ __ath . _5WM
acgg Mean ¢ S.E.
I80m N SRR 1.9 10. 7052 0.HISE 50071 21991 15.7731 06,3404 3190t
JABEY nuly 0074 0.060 [ 0.044 [INR]] 0105 0.01% 0.01%
EJP YRR REEET (PRI 11,1791 09374 11.52612 23 24. 7064 0.2914 2479
167 e 1} (2 o 0.158 .4365 0.137 0.139 0.017 0014
Novim T hudig M7 IR [[IATTES 0.olye 10. 3600 1500 21L.26R3 0.3253 A 7062
2.5 U A .42 £h.060 0010 0063 0.089 0|29 0.01Y Hyr
Novip REXTIEYY E X752 150244 17 9.5618 1.670¢ 21.6K52 0.150 2.455%
(3.5 B .05 .2 0.0 I 0065 RINICT U168 0.009 1L007
F.Value 25 Jou oM 1200 -I(..‘JI.II' 208,200 1135 04,560 T W.UK0° EID 817000
L.S.D. at 5% 10,300 .l A 0.XSK .26y 0.3y (T 0.635 0.0k 0.0
Chi. -~ p  Chloiophyll ,
. —p Significant
S.E. - p Standerd Ervor

S00Z ‘Al ‘(s) 0¢ “Aun einosuel 49g ‘ouby
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The amount of chiorophyli B outflowed to faeces of 1000 larvae during 4%
larval instar recorded 0.737- 0.937 gm/1000 larvae, during Spring and Autumn
these highest amount were recorded for 380 M and EJP race {Tabies 2 and
3). While in 5 larval instar the amount of chlorophyll B recorded 7.334 -
11.526 gm/1000 larvae, during Spring and Autumn these highest amount
were recorded for Novi P and EJP race (Tables 2 and 3).

380 M and EJP race showed the highest amount of total chlorophyll
infiltrated to faeces of 1000 larvae of Bombyx mori races under study from 42
and 5% larval instars durin%1 Spring and Autumn, respectively (Tables 2 and 3).

At the 4™ and 5% larval instar 380 M and Novi M race showed the
highest concentration of caroteng during Spring and Autumn. While EJP and
Novi P race showed the lowest one for the same season.

Statistical analysis in (Tabies 2 and 3) show significant differences
among the races under study and the rearing seasons in amount of faeces,
chlorophyrl A, B, total chlorophyll and carotene leaked from 1000 larvae
during 4% and 5% larval instars.

The above results are in accordance with some investigators, (Raju,
1996; Rajiv and Vijayakumar, 1996 and Gui et al 2003 ) about the observation
confirmed the exist of chlorophyll in the silkworm faeces. They reccrded that,
the silkworm faeces acts as raw material for variety of products viz.,, paste
chlorophyll, sodium copper chlorophylliin. At least types of chiorophyll A and B
are obtained from silkworm litter in the ratio 3:1 are used in medicines and
cosmetics in China and Japan. The carotene extracted from silkworm faeces
used as a source of vitamin A.

3- Participation of chlorophylls and carotene of mulberry leaves in
weight gain of Bombyx mori L. larvae:

The silkworm can utilize different nutrients in the leaves through
digestion and absorption. The rutrients are used {0 build up body weight and -
to produce energy to maintain the life of the worm.

a- Chlorophylis:

Tables 4 and 5, represent the average guantity of total chlorophyll
consumed, digest AD and digestibility AD % during the 4° and 5% larval
instars in Spring and Autumn. The average of iotal chiorophylt consumed by
an individual larva in the 4™ and 5% larval instars ranged between 11.059 -
11.219 and 54.303 - 54.489 mg/ larva during Spring, respectively (Table, 4).
While in the Autumn it ranged between 12.700.- 12.982 and 73.762 - 74.033
mg/ larva, respectively (Table, 5). In Autumn 380 M race showed the highest
amount of total chlorophyll consumed in the 4% and 5% |arval instars, while
Novi P race showed the lowest one.

At the 42 and 5% iarval instars 380 M race showed the lowest
amount of approximate weight of total chlorophyll digest AD while EIP and
Novi M race showed the highest amount of approximate weight of total
chlorophyll digest AD during Spring, respectively (Table, 4). While EIP and
Novi P race showed the fowest amount of approximate weight of total
chiorophyil digest AD and Novi M race showed the highest amount of
approximate weight of total chlorophyll digest AD for 4% and 5 larval instars,
respectively (Table, 5).
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Table (4) : Consumplion Efficiency of Total Chlorophyil Per Larva {mg) Wilized By Bombyx mori Races During Spring rearing

Racgas Jadm EJP Novim Novip F value 1.S.D. at 5%
£, Larval Instars
ra,,,"a 4th | 5w | dwh 1" 5ih J 4th ] Sth J 4w | Sih | 4th | Sih | 4th ] Sih
ry Mean  S.E.
Chi. Consumed 11.200% 54.469% 14.219¢ 54,4694 11,0864 54.313¢ 11.059x 54,3032 . .
{mg} 0.013 0.007 0.022 0.001 0.005 0.027 0.008 0.006 116.000 609.044 0.029 0.029
2.508% 6.7684 4.249% 8.993¢ 4.144% 10,999+ 3.964x 9.4341 . N
A.D. (mg) 0218 | 0216 | 0148 | 04193 | 0242 | 0330 | o0ose | ooes | SH30Z (12347471 0.426 | 0513
. 23,2831 12.420¢ 37.872% 16.511% 37.3812 20.251% 35.8461 17.372¢ &* .
AD. (%) 1.823 0.395 1.243 0.353 2.191 0.601 0.839 0.126 38.71 127.429 3.780 0.93%
Table (5) : Consumption Efficiency of Total Chlorophyll Per t.arva (mg) Utilized By Bombyx mori Races During Autumn rearing .
' Race 380m EJP Navim Novip F value L.S.D. a1 5%
s
, Earval Instars
P 4th | sth foawm [ s T awm s 1 4w | sw ] ath ] sw | 4w [ s
Arametars ‘ Mean £ 5 E,
Chl. Consumed 129821 74.033x 12.962x | 73.990% 12.7682 73.799¢ 12.700¢ 73.762¢
36.000* 330 . .
[I'Egl 0.011 0.008 0.004 0.024 0.017 0.011 0.028 0.009 136.000 413.330 0.042 0.038
3.278: 10.307¢ 2.665¢ 8.801% 6.0514 13,965+ 5.541¢ 8,666 . .
A.D. (mg) 0251 | 0490 | 0142 | 0147 | 0098 | 0289 | 0145 | os0s | 212048 95659° | 0an1 | 0823
25.253% | 13.9212 | 20560+ | 11.895¢ ] 47397+ | 18.924¢ ]| 43632+ | 11.7482
. 1624 007 ) .
AD. (%) 1.788 0.257 1.107 0.203 0.8313 0.389 1.212 0.821 214482 102.007 2.959 1.082
ChL. - ~p Chlorophyll
o e P Signilicant
S.E. e P Standerd Error
AD [ Approximate digest

Py T —

Approximale digeslibility

S00Z ‘Aew ‘(S) 0 “Ajun einosuel 138 ‘ouby T
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The approximate digestibility AD %, recorded differences among the different
races. At the 4% and 5% larval instars 380 M race showed the lowest of
approximate digestibility AD % of total chlorophyll while EIP and Novi M race
showed the highest digestibility AD % of total chlorophyll during Spring,
respectively (Table, 4). While during Autumn EIP and Novi P race showed the
lowest of approximate digestibility AD % of total chlorophyil but Novi M race
showed the highest digestibility AD % of total chicrophyil during Autumn,
respectively (Table, 5).

Tables (4 and 3) show significant differences between the races
under study and the rearing seasons in amount of total chlorophyll
consumed, approximate weight digest AD and approximate digestibility AD %
to 4™ and 5" Jarval instars during Spring and Autumn seasons.

b- Carotene:

Tables 6 and 7, represent the average quantit}L of carotene consumed,
digest AD and digestibility AD % during the 4" and 5" larval instars in Spring
and Autumn rearing. It is evident from these Tables that, the average
carotene consumed by an individual tarva in the 4™ and 5" larval instars
ranged between 3.087 - 3.165 and 15.324 - 15.375 mg/ larva during Spring
for Novi P, EJP, Novi P and 380 M race, respectively (Table, 6). Whilg in the
Autumn it ranged between 4 314 - 4410 and 25.058 -25.150 mg/ larva,
respectively (Table, 7) for Novi P and 380 M, races, respectively.

The approximate weight of carctene digest AD ranged between 1.502
- 2.553 and 2.357 - 3.520 mg/ larva, at the 4™ and 5" larval instars during
Spring for 380 M and EJP race, respectively (Table, 6). While in the Autumn it
ranged between 2.903 - 3.651 and 3.540 - 5.768 mg/ larva, for Novi M, Novi
P and 380 M race, respectively (Table, 7).

The approximate digestibility AD %, recorded differences among the
different races. They ranged between 47.546 - 80.655 and 15.330 - 22:901 %
at the 4™ and 5" larval instars during Spring for 380 M and EJP race,
respectively (Table, 12).

While the approximate digestibility AD %, of carotene during Autumn to
4" and 5" larval instars ranged between 65.941 - 84.624 and 14.120 - 21.743
% for 380 M, Novi P, Navi M and 38C M, respectively (Table ,13).

Statistical analysis in {Tables 6 and 7) show significant differences
among the races under study and the rearing seasons in amount of carotene
consumed, approximate weight digest AD and approximate digestibility AD %
to 4™ and 5" larval instars during Spring and Autumn seasons.,

4- Race dependent variation of silk components:

Insects produce a wide range of organic compcunds for many of
which they have found biclogical uses and some of which have become
articles of commerce. Prominent among of these are silk from the commercial
silkworm, Bombyx mori L. consisting of 70 - 75 % of a tough elastic protein
fioroin and 20 - 25 % of a gelatinous protein sericin as a covering layer.
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Table (6) : Consumption Efficiency of Carotene Per Larva (mg) Utilized By Bombyx mosi Races Duing Spring rearing .

e _ﬁvﬂ;_wl Fuae ] Lso.atsk
p T — 1 1nslars
a'a""era,s e A_IIL,j _51h.. S U s T Ak T s T Tath T 5th
_— T _ T P —p— -
Chl. Consumed "15.3751 | 3.165¢ 5.370% 3128+ | 15326 087t 15324+ 8 180" 245.38G" 0.055 0.021
{ma) . ].bood | o002 | 0606 | 0000 | 0001 | 0007 | 0045 | 0001
AD. (ing) 1,502+ 2.357+ 2553+ 15201 2.147¢ | 3374 1.992+ 2859% | 06 | gez1e 0.089 0,558
_ 0041 | 0039 § 0017 § 0047 |} 0034 | 0507 | 0052 | 0010 ) .
D. (%) 47546 | 45.330t | 80.655¢ | 22001+ | GB.636+ 22.014+ ) 64.512¢ | 186571 a14.468° | 764.590" 2.194 0.582
1.256 0.255 0.387 0.110 1.094 0.400 0,835 0.223
able onsumption ictency ot Carotene Per Larva {m tilized omb aces During Autumn rearin
Table(7): C Effi t QiU By Bombyx mori R D g.
— Rae 380m ] EJP r Novim Npr I F value I L.S.D. al 5%
— €y - “Laiyal liislars
Parametars - | A TSI I 4N (TS T A B e ¥ M 1) ¥
. ean
THI. Consumed 3470t | 251501 | 3403Fr [ 25 335% | 4337+ | 25.0,0t | 4334 | 25066z . .
imal 2003 L pone | 0001 0.008 0006 | 0003 0’009 pogy | 1173337 | 2320007 | 002 0 006
G082 THRE TI1rt 4076+ 2603+ 3 6401 3651 4706 . -
A.D. {mg) 0035 0033 | Dol opou | pois | ovoss | pol DGy | 478952 J B97 826" | 0055 0101
6hH 041+ 21 7431 7 BDAx 16 210+ &6 030+ | 141203 84 6241 16 287t 405 10G* | 6B6. 491" 1 306
AD. {%) geia 1 p13a | o407 { 0a3 | weza | opbe | g3k | 0245 ’ : : oa04
* S Significant
S.E. » Standerd Error
AD. : > Approximalte digest
AD.% p  Approximate digestibility

S00Z 'Aew ‘(g) ot “Aun einosuey ‘19§ -ouby ‘1
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Quantities of fibroin and sericin contents in the cocoon shell of the different
races under study has been estimated and are illustrated in (Tables 8 and 8).
a- Amount of fibrein in cocoon shell

EJP race registered the lowest concentration of fibroin during Spring
and Autumn, they were 74.232 and 71.278 gm/100gm of cocoon shell,
respectively. While Novi P and Novi M races showed the highest
concentration of fibroin during Spring and Autumn rearing seasons and
recorded 77.678 and 72.965 gm/100gm of cocoon shell, respectively (Tables
8 and 9).

Table (8 ) : Mean Weight of Fibroin and Sericin (gm/100 gm} in Cocoon
of Bombyx mori L. Races During Spring Rearing.

parametars| WLFib. / 100 gm) Wt.Seri. / 100 gm)
races Mean t S.E.
74.271% 25728+
380m 0123 0.013
74232+ 35,7672
EJP 0.105 0.014
- 77.387% 326122
Novim 0.124 0.026
- 77.678% 223212
Novip 0.130 0.008
F.value 3.004* 3.120*
L.S.D 0.016 0.007

Table {9) : Mean Weight of Fibrein and Sericin _(gm/100 gm) In Cocoon
of Bombyx mori L. Races During Autumn Rearing.

[
Liaces Mean £ S.E.
75,3308 576602
380m 0.153 0.023
71.2782 28.721%
EJP 0.158 0.158
. 72 0655 27 034%
0.025 0.012
71.520% 38.470%
Novip 0.114 0.162
F.value 5545 12.391*
LSD oc0 | oot
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b- Amount of sericin in cocoon shell :

The pooled data revealed that, sericin, it was more concentrated in the
cocoon shell during Autumn season than Spring one for the 380 M, EJP, Novi
M and Novi P races.

Novi M race showed the lowest concentration (22.321 gm /100gm of
cocoon shell) of sericin during Spring rearing season. While EJP race
showed the highest one (25.767 gm /100gm of cocoon shell) for the same
season (Tables 8). As for Autumn rearing season, Novi M race showed the
lowest concentration {27.034 gm /100gm of coceon shell) of sericin. While the
highest amount (28.721 gm /100gm of coccon shell) was in the cocoen shell
of EJP race (Tables 9).

The results clear that, weights of fibroin and sericin differ significantly in
the different races. The above results revealed that, amounts of sericin and
fibroin differ according to the silkworm races and also according to the rearing
seasons.

Almost similar findings have been reported by (islam et al, 1997 and
Gupta & Gupta, 1998). They confirmed these resuits as they reported that,
the sericin protein contents varied significantly among the races and in
different larval developmental stages. The silk is secreted by silkworm
Bombyx mori L larvae to form cocoon. It is a proteinous fibre and protein of
silk bave is known as fibroin. In cocoon sheill, the ratio of fibroin and sericin is
75 25,

5- Wax of egg chorion in different races:

As far as the writer is a ware, no references concerning the wax in egg
chorion could be found. Therefore a trial has been conducted to differentiate
the different races through the differences in the wax in egg chorion contents.

Quantities of wax in the egg chorion of the different races under study are
ilustrated in {Table, 10). The amount of wax in egg chorion of the 380 M,
EJP, Novi M and Novi P race, were 2,407, 2248, 2.122 and 2.583 mg
{100gm, of egg chorion during Spring season, respectively. While it recorded
1.450, 1.920, 1.820 and 2.100 mg/100 gm, of egg chorion during Autumn,
respectively.

Table (10) : Mean Weight of Wax in Egg

| Wax (in gm/100gm) Chorions

Parametars | Spring [ Autumn
Races Mean £ S.E.

380m 2.407£ 0675 1.475+ 0,693
EJP 2,248+ 1.354 1.920+ 0.643

Novim ] 2,122+ 0.571 1.820+0.250
Novip 2.593+1.268 2.1+ 0.782

F.Value 0.102 0.240

L.8.D. at 5% N.S N.S
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From the above results, it is clear that, amount of wax in egg chorion differ
according to the silkworm race and also according to the rearing season, this
could be due to artificial hatching processing.

Novi M race showed the fowest concentration of wax in egg chorion during
Spring rearing season. While Novi P race showed the highest one for the
same season. As for Autumn rearing seascn, 380 M race showed the fowest
concentration of wax in egg chorion, while Novi P race showed the highest
one for the same rearing season.

The results also indicate that, the differences in amount of wax in egg
chorion between races of Bombyx mori during Spring and Autumn were not
mostly significant.
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