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Summary

As a result of analyzing the change of material substance of all sorts biochemically and comparing

the control with y-ray irradiation (8007, 40 Min), incubating the silkworm egges (Bombyr mori

L.) as the objective in the process of growth of embyro shortly before hatching, the following

conclusion has been found.

1. Ascorbic acid has shown the maximum increase of 319r/g in the Byong B embyro stage and

in other words it has increased during the period of vigorous metabolism of the materials in eggs

but it has decreased before hatching after that period.

2. Triglyceride has shown the increase of 27.54mg/g in the Byong A stage, the early period of

incubation and in other words it has increased in the period of activation of cells in eggs but it

has gradually decreased during the growth of embyro after that period. Great change of either total

cholesterol or free cholesterol has not been shown from the early period till shortly before hatching.

3. Free fatty acid has shown the minimum decrease of 257.4¢ mole/g in the Byong A stage

in which triglyceride increases greatly. On the contrary, it has shown the increase of 1,020.0

mole/g in Ki A stage in which triglyceride decreases. As a whole, the fact that free fatty acid

increases according to the growth of embyro in eggs has been found.

4. Glucose has shown the increase of 281.2 mg/g in control during the Pigment stage and it

has shown the increase of 179.6 mg/g in p-ray irradiation during the same period. The difference

in quantity between the former and the latter is due to the fact that the growth of embyro has

been influenced by the radio active. Glucose has changed with free fatty acid and phosphorus the

other way round.

5. Control organic phosphorus has shown the increase of 5.23mg/g during the Byong B or Ki

A in which organ and tissue in the embyro has been formed.

Organic phosphorus in j-ray irradiation has shown the increase of 5.73mg/g during Ki B.

Inorganic phosphorus has shown only a little change in the control and p-ray irradiation. The

phosphorus in both has shown a little quantity in the y-ray irradiation in the early period of in-



cubation. After the Ki A embyro, it has increased rapidly and it has increased till the hatching

more continually than in control.

The about results of the research will be helpful and instructive to the betterment and improve-

ment, breeding and management of animals and plants.

L &

i

YH 7] KEIN R R Biste] HzsE o dov
F2 MR AGRN 8t MY FEd AvA &
=z BIMEd BES AAmERB MRss &E#
By @&t kst 2822 & WA= K% M
FHEMFS Part 10] 4= #7 (Incubation) s BIA T
FRERE P BTREYE A BEE Hot B
EHY S 6BPER o] Ascorbic acid 9 Lipids
9 #E)e ALBPoR Shistz Pat 2904 F B
2 Uyl & Ex ZE#Ee & JEE Hs BT
Bl g 8007 ol A 40 5H) BHAD o E BEEE
o} e EHTAA HHEA7IDA FEEMA o 27
AR 5 B2 YFo] Glucose 9 phosphorus & E&
gt £eBryo s EREG Aol oA ol F
Be Higos HFARAA X oHS Mg WL £
LB B 5% £ B RAE%R 2 BE
of 24 dad H Aoz Eadd.

& BT fERT A4 AgRE EBAA Hips
A fgagsd F4 FEHBEEES ASKER BRX
8 FHEHIFE 22z 2o 248 FA 28T kL
T4 A4 #HEE £

Ly % &

1934 4¢ Eino Wooae Gotazi®"7} BIIASemE Li-
nolic acid o) = WHEEANe] Jigmie Isolinoleic acid o] 5
(REEH BT2 Fel RER4MA £ r-Lecithin o] g
FHifel A & Cephalin o] ®vhe W& 9ot

1937 5 Kuroda Lee® = B-F7 BE ol =} IR
KBl BESA BLIdE= AL WMENHA= 1938
£ GamahuW @ B0 EohMol FHU =zt BA
Ascorbic acid o] E#y #Ee} Bste] MEPlE L
M Ascorbic acid 7t W3 bl = BTH Ascorbic
acid 7¢ o= #HE7E A=,

1939 4¢ Chikushi® = ¥ X-Ray fR&te) Bl
By MBS T BiiEol Bl ==t fF5h B’
Fo #Hol s JEIFRC] Wittt Ag WES
o] 19414 Akao, Hironzka®™ i FEYH BE

iBf2o) A Glycogen o] BB ol £ E & energy source
2 EAY 4£EN BH/L Adshs 19514 Itonsi®
= U DNA oF RNA o} Bfistd Feulgen KBS
Pyroninemethyl green H¥upkol] %3 HARLEN WE
7b s+t

1952 48 EXM. Crook® .2  {R#R#E ) A
acid—Dehydroascorbic acid+2H*+2e o2 =o —
REARRA EML, 5”%7’(:011 s HE o FE
G.M. Tonking® 4» & Lipid 7} &MAAA HEZ R
SR RRFLE A L1ver4 Cholesterol & Hol » A &=
0] Fast low caloric diet 2 Fste] ETFA G2 3
%,

1955 4 S.0. Nielsen"®-& #4:%% Liver cell 8 Mito-
chondria o 4 Ascorbic acid 7} Electron doner 24 1t
WA Cytochrome & FEift B|TAA p/o ratio 7} 19}
AR @EL KEd BRESTE #BET UL,
1954 /£ S. Udefriend = Ascorbic acid 7} Aromatic
amino acid 8] hydroxylation o] Bg= o5 @ERA L
o} 1956 4£ J.J. Burns'®.& L-Ascorbic acid 7} Ei#p+%
Wiy EAN A D-glucose 238 GRAFE WE7
glch. 1959 4 Sin®0.e WEAS} EEAY mEAR MK
He %2Rz FHitd BERT alngEd BREN
THE @R es »o AR, Kz BEIL R
R Wi A= 1959 £ Takeda® & O] X'ﬁ
& BEHAZ AL EHel Hatd BEH BEC) HES

Azl BB Binsel Bl Wt RRE

wel trhddE A WENA.

1964@ Kurose Lo ay (12)_::_, jﬁo] 1&2% %;‘fg
(Mulberry leaves) o2 BRE HHEY @R WRA &
B 9 oE WEs 2o 1965 £ RKE e B
o i ATHIoZ ATPK, (Adenosine-5-tripho-
sphate K, salt) GMP K, (a-D-glucose monophosphate
K, salt) K,HPO, & HEAAAZ #EH 224 Glucoses)
Sucose 2.2 fAEE #HF KHPO, & FA & FeA
BR £ #£R2E d0dE 0E ¢ & WRd #
Fifyel EEE At

Ascorbic

HI ## % WA

1. #% ¥
1. Part 1,



a. HERSE; BE>EE

b. EHIEE; 19684 6 B 30 B BED BEE BR
W A Rt 26 KBGOl {RE#NS
oS3 2 A 13 H BT/t BTl #aye o HE
shod HEMEE .

c. WF 7+ Sample HRAX

Wil Kete] @l & 17.5°C RH 80%¢1 A
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Table. 1. Analysis of Ascorbic acid in the Silkworm Eggs During Their Development.
Stage ‘ Kab | Byong-a Byong-B ‘ KiA o | KiB | Eyepigmen
Ascorbic acid | O7.5/5 | 315.0r/g | 31957 | 29T5r/s | 26357/ | 240.0r/g

Rz A4,
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BeE-e Adisd] SRR Sfsd e M
i ol SAE HHEY HBoE ARMRY B
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qY Azl Hel B BERES vebie FE
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Table. 2. Analysis of Triglyceride and Cholesterol in the Silkworm Eggs During Its Development.

. ) . . Eye-pig-
’ Kab ‘ Byong-A l Byong-B l Ki-A Ki-B ] mentgtﬁm
Triglyceride ( 19.84mg/g| 27. 54mg/gl 23. 40mg/gl 21. 16mg/gl 20. 84mg/g| 21.40mg/g
| Toul 3.40” 4.26" 3.58" |  3.88” .62 | 3.84”
Cholesterol I
| Free Loz’ | 120" | 1.09” 12’ | 12’ | a0




of ulZo] A& EEx BB Table 26149 o] fHEH
1 PR 19.84mg/g & BALE Yz 8K
#R7 (RaOBEFaoldl 27.54mg/s 2 2 HEHHEE et
W AL Akao M9 FRY —HTE ¢ F oA,
Fig. 2 A 8k o) BT+ EY] =2t Zadart
BHLERT) ol 27 <7k sl AL WTFRRY Tl
RAFEZ fERC 2R A = Eoletx A4de.

th& Cholesterol & B#pel iR wote A
2 Bot BIRTHE 2 BEAED QoA Table 2
oA B vl o] FHa BT A 4.26mg/g o2 f#
HFaaes M B B vgds BT AR
A BIET FHRTRM 3.40mg/go 2 B RS e
W Ao g yo} total cholesterol # triglyceride 9] 2
Bho) —FK T EAsAS.
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C. Free Fatty acid 2| ®E #552

BT THEBEAA free fatty acid = K &R
Table 3¢ 49} el FHpel4 1,020.0pmole/g ) Q=
ARl 4 1,076.0pmole/g o 2. fFH 23BN A
b we Be vdehiglon Gz WaARTFRC A
257.4gmole/g 0.2 714 AL &ol vk, =z BEFE
BHPA A B #Ee ER= av 2oz 1
o EFWHZ ¥ BMLERT 27 A4A H#ind
+ ¢ F Aok 2Ez ok A WEIREEC) A%
EREGRRZA A Y] TEE BEe 2 ¢ oy ¥E
122 glucose 9 MXE & Aete Ao v 3o
PHa BFAA 288 BLE KH2 glucose 7+ 743 g
2 Ffiola T oA #int glucose 7t WA E KA
2 Table-4 9] glucose #EH —FKIE ¢ <+ Jdit.

28] = triglyceride &} cholesterol o] = BEii=
Haol 2 Q3 free fatty acid 7} 7} #Bmd s
REW®=2A wEERY ERd S22 K" 85

Table. 3. Analysis of Free Fatty Acid in the Silkworm Eggs During its Development.
|
Smgede | k| meara | mows | kA | omm | B
|
Free Fatty | ¢4 0 mole/g| 257.4 umole/g | 1,020.0 umole/gl 1,076.0 umole/gl  #m0le/2 mole/g
acid -V umole/g +& umolerg | 1, 0404 # e | 842.0 1,020.0

Bikol =tz Az .
D. Glucose 2] RE&ER

Glucose = £8#R FPES #Rsz = & /M4
Boos HEMRBERZAA  Energy source & EHESF
BRarel =,

Al o] & LS AKF S ) 1mole F 2~3kcald]
A 10kcalo] o2& free energy & ¥ 4 9= BE
oj}. I glucose & IR AMBANA Lol CO.9
HO AA 7= A energy & 3t 2ol = K
Aol fEdolste Ao BT BEERIAE gL
#wighol AT & KRER Ml

Akao 9} Hironaka & BR7 {bif# B H Rl o
o #8149 glycogen o] EHESHA W (LIRERT &
D7k ot s oo R HERel Hostol glycogen &
o] ggkete A2 BIIRY glycogen Fol @l AL

ge e Aon EREYE GBS WHEA 2B 5%
of of Fgtctz i,

28 3 Chikushi® & Il £MHo X< Byt
A7 KR IRl BIEW HESE T BHEY B¢ F
E FHol melol FOHE] #ingd et

A HEr &E (Table )ERE N A = BiFie] 281.
2mg/g, r-Ray BEEN AL BiF el 179.6mg/g o2
Ffel FE&RESES deA 7 CaIPTRY ZEER
7F 31.2 mg/g JREE L 15.6mg/g 22 HF 2 #BR
AR vehd AL MTFRES £BE vol K
W SR 2BRT IRARTER BHEEZA o w4 iF
Be) stz T EFEl £Ws| Hmete] Energy el
glucose 7} 3@m=l Aol obdst A4Eslt. 2w fmu
2ol tate] y-Ray BEES glucose st BEes A&
e BHHRY EEWE Be Fog Qg

Table. 4. Analysis of Glucose in the Silkworm Eggs During its Development.
k\ Stage [
e i ‘ . . Eye-pig- .
\ Treatmen\t\ Byong'B | Ki-A Ki-B -mentation Bluish egg
Item \i i |
al Standard , 78.1mg/g J 31.2mg/g ‘ 39.1mg/g ] 281.2mg/g ’ 125.0mg/g
ucose
r-Ray \ 46.8mg/g ’ 15.6mg/g l 39.1mg/g ' 179.6mg/g l 109.3mg/g




E. Phosphorus o] WE&SR

Phosphorus £ B fsriiie] EES HRKS
dEA —fro s gl 2 et Sk 2
w2} Binste] A kb RBEHEA  triosepho-
sphate 1} hexose phosphate ¢] #¥ietE: BT FHZE
o] EmdA Hoz Rk{kiel B& W K
BALE 2 @ddz ot R Hl Fo glucose BEt
phosphorus o] ¥ 59 Az HKY # @ o A4
—FHE #2142 4494

Kurose. T 9 #igol 4l K:HPO, o k3t BEERR
gEsyol kst BRol AAHAAYE Aol v Fo] MG

o] IRMsl & A2 WENRBMEBEAA ATP 9 et
glucose-6-phosphate 2 & o2 Rik= = Ao] ohdrst
&%= ATP & Bt RGO £ 5 dod
nhek o] FhZElm ATP &R % €4 & BR
3t glucose &) FfHo] & o] FojAA o] Afgetn
AZHE k. ® Kim® 2 FINETF BEAEAA Mg
Zid BEE G BEs = RNA (Ribonucleic acid)
o] #ine}l [FFge]l phospholipid 7} #ind etz 4l et

B) phospholipid 9} RNA #ine #jigttes Ha}
o HERBT ERsTe 24 guss] BAd &HA
AR HERY HEYTS RNA &80 gL ALx

Table. 5. Analysis of Organic Phosphorus and Inorganic Phosphorus in the Silkworm

Eggs During its Development.

o ____ Stage
. . . Eye-piymen- ;
\ Treatmen\ Byong B Ki-A Ki-B tation Bluish egg
Item |
Organic | Standard ‘ 4.89mg/g 5.23mg/g 3.05mg/g l 3.16mg/g I 3.63mg/g
ho-
sphorus | 7'RaY 2.72mg/g 5.39mg/g 5.73mg/g | 4.08mg/g |  4.01mg/g
Inor%?llc' Standard 3.01lmg/g 2.76mg/g 2.61mg/g } 2.53mg/g l 2.84mg/g
Pho us | TRAY 2.76mg/g 2.92mg/g 2.13 | 276 | 330

delE BEEART BEY HEst 18 45 sk

EAE AKD Wl = A R (genetic code)
o FEE wA) Poz WEHPFTFE Deoxyribo Nucleic
acid(DNA)E  HKsxz Q& Nucleotideo] AMP
(Adenosine Monophosphate) GMP(Guanosne Mono-
phosphate) CMP (Cytosine Monophosphate) TMP
(Thymine Monophosphate) 7} —5g87Al EFisiol o] §
AAE Aoz o]Ee ot ol & HEMp WU,
:L'cﬂ_:'_i & EHEER Table-5d4 £ # Organic
phosphorus7} [HEMART BF AR HE PR &
B aist Q) CaBEFlA 5.23mg/g L2 BEE Ve
e AL o] Fridl EIIA #less EAE ARl
A% ERS Bt 2 5 2o Km®e) #HEg u
o —ete HEE ddd. EERHRYIA Bl £4
o EES EEEe A2 dde A WERHS
26) A energy % M 2 ERK) Yol A high energy
phosphate bond (A.T.P)¢] AR o ZolztE) B
K{tHy R fCiEs  hexose phosphate @ triose-pho-
sphate 8] EEM: BIRESE 22 BEWd (HY
3o vl %o Table-5¢]4 Organic phosphorus ¥
Inorganic phosphorus 7} Ta FEFAA &% FBmstR

= AL £EMoE o] A7 el phosphorus 7t 713 o
o] BHE=R 4 L BFRIE Aoz 2 # WRH W

Pe ZEFF] Endtz MRS 2 BEE AR &
B fRste 4899, ol BEmed el
Hiel o]27174A g ol AL BB 4% I
€+ B2 v BBl LED energy ol K= 2
o2 A%E & A

o BHBRE JBHE B A %) Origanic
phosphorus 7} Ppel Al 2.72mg/g o]z
phosphorus 7} 2.76 mg/g 0.2 H/b 2 A EHER T} 2
< B RS BB deERen v 2 #2
A BFRTEES A EREL G BinE 2y RS HuHE
o2 HE pEe —ET HEEBY 9 @ o
+ 2318 pEkE o] BRE Kol &AW Ao oy
7b A Zg ). = Inorganic phosphorus & {5550 (e
ft 1HFDAA 3.30mg/g £ 2 BFE Y A
BETERE SERERMEC A BB BEEg) BRI 5
3 BEAH ERY SREsde 48,

Inorganic

V. =

KENE HHor Iz REHEHS Part 14 =
BIRTAALE BHFEATNDA $EER ol 27174A]
Ascorbic acid &} Lipids (triglyceride 9} cholesercl) @
free fatty acid 3 4#78t 2 Part 26] X = F¥le —



e e ol BgHR 800y ol A 40 4R Mg 0 ¥
BEEES 2 EfFlA fEHsSd A glucose 9 pho-
sphorus & 47, ik #Etels FA
e e 9

1. Ascorbxc acid & Ha BFAA 319.5¢/g o2 7}
F Bgz 2 HBEAR Fad e g8 At

2. Triglyceride = Fa BTl A 27.54 mg/g 2.2 F
AR ERE S Bl A4 sgk a2 #% BRF
7} BERA @ AdHeom Fastgoews Total
Cholesterol o] v} Free Cholesterol & g ##3e
{LERTZAA] & #He) Ao R,

3. Free Fatty acid = Triglyceride 7+ 7}4 #@mmat
P aclA 257.4 pmole/g 22 RAORE vtz K¥&
Zad e TadlA 1,020 pmole/g 2 BMTS & FU
Az AA oz dof BFF FET e} Bmsl e
BRE 43l

4. Glucose = EHE PiFEfe 281.2mg/g oz 7}
2 ue BinE: 2olx HuHE BHED AT 28 Bl
179.6 mg/g 2.2 WEE el o] @& 7§ 2o
v BWSE pRay BEE7 A A5}t Free Fatty
acid @ phosphorus 91¢] K= #EHe & = At

5. BE¥EEE o] 4] Organic phosphorus &= & o] 4 5.23
mg/g o] Y r-Ray HEEE Bacld 5.73mg/g o8
A% &< B2 YVER 2 Inorganic phosphorus ¢ A=
okzke] #ihe] & o).

AR BEEE
phosphorus = ©} 72+

Organic phosphorus ¢} Inoranic
2ol MMl = Aot Ba bk
= WS Emete] EERT olB2r A EE R
oo Bg%es ¢ 5 Utk

Bkt 22 SR 42 AL 4% BES B 7
7ol a7 2 3 =2 Aoz 48,
# EF X B
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