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Studies on the Rearing with Artifical Diet in the Silkworm,
Bombyx mori L.

—Electrophoretic Sepatarion of Esterase or Phosphatase along the Growth of Larvae—

Joo Up Kim
College of Agriculture, Chung-Buk National University

Summary

The Electrophoretic separation in agarose gel on the esterase and acid phosphatase of blood,

midgut and silk gland was carried out with 2 original variginal varieties and 7 F1 hybrids.

1. The midgut of larvae fed on mutberry leaves showed one or two more esterase bands

than that of larvae fed on artificial diet.

2. The midtut of C 15 larvae being excellently respondent to artificial diet showed one

or two more esterase bands than that of larvae being bad respondent to artificial diet.
3. Electrophoretic separation of esterase bands appeared to be greatly different among

newly hatched larvae, Ist and 2nd instar larvae of F; hybrids. However the difference among

the silkworm varieties was not recognized.

4. According to the change in rearing temperature,

the number of the active band of

midgut esterase was varied. At the temperature of 28°C 5 active esterase bands were found.

At temperature of 35°C 4 bands were noted at 3rd instar and 6 or 7 bands at 4th instar.

5. No similar esterase bands conld be found among midgut, blood and silkgland.

There are five esterase bands in the midgut, one in blood and three in silkgland.

6. There was rather small difference in acid phosphatase

according to varieties and rearing temperature. No active band was shown in

types of midgut and blood
silkgland. In

midgut, there was one acid phosphatase band at 3rd instar, two at 4th instar and three at

5th instar. In blood, One active band at 3rd or 4th instar and three bands at 5th inatar were

detected.

# B

TR ol ATkl B RS mErs #RA
of whet S SRRl BATEsl o] WALS B
= REE MBS =z de Aoz ¢4
ik

ATFREA QoA =Rs EES RIEHe AL

Eftel] WY KEe Wahol R WY Axnd o
S+ BRIz BE] -3t MFEE Fffo]
Bl AL Ito(1961), Dakamiya(1970) %59 &l
fka A1 ¥hs] 4 ov] Nagashima(1968), £ « #(1978)
of fk#l Al ALFIRHEAMS Bafd a4 = #H
BHERS R whebd BIEES 2801 Qb i
= leh



FEe ALERY BaEfZERd vy BREK
WE D R ik £R5 & Aoz HiE
A7 A Eoll Bl MR HE BREL B
o el BHEMEA =et mK, Rig Bk
Esterase @ Phosphatase?] {E#:< stz B
ERES gtz za Baksd oF R
HEMHRE BEYT Bes KR FF49

BRY @R ey Esterase, Phosphatase, Protease
%o BEKB Bl AL Eguchi(1964, 1966 1967

1971) Yoshitake (19652, b, c 1966, 1968) Iwamoto

(1975) %ol kAA HE #RE dovt Fal
3 EME AL 28 Fobd b A FWRAA
= m%& B R EHRAY o F EEES Bl
BRI KA HEBRNT SR AFEE 2
Bk R wel Esterase Phosphatases] B&
wBhfgel HEY 2RE REIANeErz Z R
AL drld @wEIH xRS B KEd F4
AekBE BEXE HERELS BIELE FA E
SRERLA BEE X3

HE " Fk

HRBRES 1978FEE M REY HBHos H
8 2R iE(ck 1558, b 60/8) ZHEME TRE(FA 1x
2, g4 2, FA3IxEP4, AFxAL, FEXFE,
A 115x 4116, F114xF113, A107xF108) L 25
°Col miESsAlA #E, REIIT fiREH:s &
¥ AghBER HAAR ZEAA REY HAER
Ee, ATfRE REHBEEFRR BAEMHE
RfkD S gl

e @I 28°CE, 35°CHE, WE 80~90%2 0
e ERATARNA ATARe Agd e A
deon FEHARE REFS 28 15 2ERBRI=
ALSERES #EHE B 1EHE, HEME 18
1EHGHE 34 o

pRBe FEYE BB 1502 3tz LBKHATE
L WA BRADRANY MRE BEUIE
BEES BERM %EEK 0.5mle st flgkez
i3 BEdtd ABHE HEReH SQ%JJ?&*?-E?
= mEe EEE vlidtd mlse A& B4
A 2ol BlkATZ ohgo] BT BHRRE
Willslel EMKd AL % BRY FRTE Mstd
fikoz EHI % BREERETS e FHEoz
W ok WMEK(ZIAN23AA) 1IKE A=
AANA 28 he HE 0.5~IcmAMd =kl &
WAA BEXKBRBE FRSH

Agarose gel film& Agarose 1.5g¢+ Polyvinyl-
pyrrolidone 1.5g¢] HESEE R (pH 6,8) 100mls}t
FH%4 100mlE st HERIA ®TH3 HA #
RBE omly FESq F2 HERE A A4 #4
A 8x12em9] F# o) FolA gels] FAE 0.9
mmz HEA

kB8 s Eguchi, Yoshitakefjgkol #dsd 2%
Agar gel¥ WARBEMER 22 w2 ¥4
5 9] VeronaliBEWK (pH 8.6, ZH % 1)
Sodium5, 5-diethylbarbiturate 4.89g, Sodiumacetate
3.24g, N/10 HCI 30ml¢ #4)-¢ #FEEMA ¥l
7t AEE FAA —fE TEY BEREIE KF
o2 Hfistd 4°CH SEES A BERKEE 78
At

BBk Agarose gel filme] —iel BKHE &
KkAD Al 2FE 13 RS FRd T g
AEZo 2 A 2#E PEA A HEALF K
e Bt B H5% e 28I M
file] RFHE A gel film3 VeronaliRIHHE &
kA 8 el kBhEY $4& 22 4l K
% 200 Volt 20mAe]l EEEE 405M wHHE I3t
%ot

WS Esterased] #BE ol B3 BER +
2)#ol 1% p-naphthyl acetate ¥ (f-naphthyl
acetate 0.5g8 DB acetoned] A Aol B
BEER-S mstd 50mle 2HE)-& WEFNd 2@
o] A B EHEBRKA 37°Col 105 KB
stglebsk AW A 2% Fastblue-Bsalt (Diazoblue-B)
%< fAiRZEEY B hEfoz BRAL K
£4 37°Cel 1040 RESFAIE HKAA 3~4bF
RIkEES ] BREHERAA 70°CE BERAZE RE
s 2 SR

Phosphatased] &&= kol 3 F HaHE B
EEE K (pH 4.4, 7 1sl M/10 Sodium acetate
7.4mls} M/10 Acetic acid 12.6ml-& E&)l WE
e 37°C) A 15403 RS # FReE AdHA
thA MBEW (Veronal REIHE 20mlo]
a-naphthyl phosphate 100mgg& o]l 10% Na(l
9 2E ) WSt 37°CA A 2045 Rl
T % ARA R KEE Fastblue B saltikd 1
Fod Whoz BEAZ % HKA 4~ohef Kk
o 70°CAH EEAZ % vtz REBEIAA.

HE R EE
1. {REWL ATAR KRR EsteraseM kKb

Disodium



BEafi ALHEREEE RAE(@ F 1978)< 4
WA R ek Ak oA EmEmheE =
Bt 9t FISHBEP S F6OE(FRR)IE REA
ALfARZE HENEA BREKBEA KA 3~5
WinEe FiEEsterase® A 5@ 3HAY BHER
Esterase® ¢ WEWN = BFE=2 bz 23 1 2
g 29 v}

2@ 1elA ol Esterasefl-g BERMEMAE %R

£ Eguchi(1966, 1971) Yoshitake(1965,
HRERS 2 e Yehilz g
SWEB AN 15 ATEKHEE ABD,G,
Hiff:# 7t Vel f%EEA = A,B,D,G IEHR
b e FHE 3 SEEEFE Mz dev
HiEEHS 1S BBkl dAs g8 A& ¢
4 ek @ h60ME ATLFRIES &S AB,
D,E,Foll lt3te] F#EREE A,B,D,EF, G 6M@EHE

1966) <]

c 15
3rd
instar
c 60
c 1§
4th ’
-instar
¢ 60
c 15
5th
instar
' ¢ 60

7t gz BHEMRC wed = 8ot 9o

o] R

Wot BEEe] ALfRE = fFEstd &%

(]
oe]
e

= {
|53

B8
=
gs

BEBEBPEEE

BB
E
B8

HE

i
EFFFEFEEE

Fig. 1. Diagrammatic representation of esterase zymograms on the silkworm intestine.
C15-China 15, C60-China 60 while o-origin, a-artificial diet, m-muloerry leaf.
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Fig. 2. Diagrammatic represention of esterase zymograms on the silkgland.
a-artificial diet. m-mulberry leaf. o-origin
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Fig. 3. Diagrammatic representation of esterase

28°C, 35°C—Rearing temperature.
1—Jam107 X Jam108.
4—Moodung X Kumho.
7—Hanseng1 X Hanseng2.

2—Jam114 x Jam113.
5—KyungchooxYeonil.
O—Origin.

zymograms on the silkworm larvae,

3—Jam115 x Jam116.
6—Hanseng3 X Hanseng4.
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Fig. 4. Diagrammatic representation of esterase zymograms on the silkworm intestine.

28°C, 35°C—Rearing temperature.
2—Jam114 X Jam113
5—Kyungchoo X Yoenil.

1—Jam107 X Jam108.
4—Moodung X Kumho.
7—Hansengl X Hanseng?2.

3—Jam115. X Jam116
6—Hanseng3 X Hanseng4
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Fig. 5. Diagrammatic represention of acid phosphatase zymograms on the silkworm intestine.
28°C, 35°C—Rearing temperature. 1~7—the same with Fig. 4.
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Fig. 6. Diagrammatic representation of acid phosphatase zymograms on the silkworm haemolymph.
28°C, 35°C—Rearing temperature. 1~7—the same with Fig. 4.
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Fig. 7. Photographs of the esterase types on the
intestine (at 35°C)
1~7: the same with Fig. 4.
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Fig. 9. Photographs of the esterase types on the
1 intestine, silkgland and haemolymph (in
_— - 5th instar)
Fig. 8. photographs of the acid phosphatase types J-intestine. S-silkgland
on the intestine. H-haemolymph.
1~7: the same with Fig. 4. 1~7: the same with Fig. 4.



