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By B = — 7oL CHhH L OS5 M & 2 L T Paper. chromatograph iz X
DTHHET BEBELT O ’ o |
3) [EBAI & Uik, Butanol acetic (4:1:1), Phenol (Phenol 85:0.1% ammo-
nial®), Lutidine, 802faceton, Ut iyt (4 2CaH4(OH) (COONa)s, 5%
NH4Cl, 52 NagHPO,, 59 CHs-COONa, 5% NaCl, 10% CHs COOH, 2%
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+, &L, RIS EEC e O IR RIS 0BREYEb Lo
6) EHB BN, TN HCHRUN, RESAEL, oM, BRLERC X o THER L DT 5 M
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Table 1. Solvants and the Rf value of alluring substance

solvents

4% 5% |59 |59 |59 105 | 2%

butan-butan- Iutidi-| 802 | sodiu-| 20 ™lsodiumsodium sodium sodium

ol am-ol ace~| phenol +_{onjum - o ._lacetic
alluring monia (tic ne aceton I{I;itg 1\ chlori- Eg?gp tzceta gglorl acid gf: o=
substance ‘ de |
Bombys 0.84 — | — | — 0.0, 00 00 00 00 00 00 0.0
mor
Bombyx ‘ '
mandarina 0.84) — - - 0.0, 00 00 00 00 00 00 00

Antheraea
yamamal 0.93

— — — 0.0 0.0 00 00 o000 00 00 00

Antheraea

pernyt 0.93
Dictyn ploca.
Japoniea 0.93
RBhodinta
Jugay
Samia cyn—

thia pryeri 0.88

— - - 0.0 0.0 00 00 00 00 00 00
— - - 0.0l o0 00 00 o090 00 00 0.0
0.93] — — - 0.00 0.0 00 00 ©C0OQ 00 00 00

— —_ —_ 0.0 0.0 0.0 0.0 0.0 0.0 G0 0.0
Philosamia 0.88

cynthin risini — | — | — | o090 o0 o0 00 00 00 006 00
Actias
P 09 — | — | — | o0 oo oq 00 o0 00 00 00
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0. O EAC LA L iadvolot 28R LT, BUTFHERL bRAMTHS.
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TRhDTCe BE BRI T BRI T, oA L ORI Ih < 7
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Table 2. The proportion of butanol to ammonia, Table 2. = LFUTHES 2 e fng

and the Rf value of the domestic silkworm Butanol s+ % Ammonia o

butanol : ammonia | Rf value ?elzﬁiégoth's P < Te B, Hi, Butanol ©
8 : 1 0.84 H C HEFEHERR S TR AT, e REfHI
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DS E Aceton CEHIHI L ¢ paper chromatograph i L ->C4EEL oo
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D& A paper BICRTTEHBHCHRIT B HE: L U, BT ME MBI O
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B DGR & —BT 08U, B3R LHETIIE L B A< ST 5B BT 5= RE
Fote TOFRMEIL Table 3. wWRLIELLEH THDOR,

Table 3. The Rf value and the male moth's reaction in case
colours are added to alluring substance

S : ; in case acid colo-[in case neutral co—
—— __\colours in case basic colours are added to urs are added to jlours are added to
malf: r;’l?)iﬁ(?s ?gai:ti Oﬁyi _.l?ismark brown | gentian violet anilin red neutral red
Naring male male male male
a grltng o . Rf value| moth’s |Rf value |moth’s [Rf value] moth’s [Rf value| moth's
substanc ~. reaction reaction reaction reaction
R o 18 e or
Bumbyx mori 0.74) it 0.65 {0. 29 - 0.30) +
. 0.90 -
_ 0.20 | ~—
Bombyx mandarine Q74 #t 0.66 At 0.29 - 0.29 +
) 0.90 -
Antheraea yamamai 0.90 0.8 {g gg . 0.68 +
Antheraea pernyi 0.90 0.86 {8 gi — 0.68 +
Dictyo ploca japonica 0.89 0.87 it _— e
Rhodinia fugas 0.90 M —_ —) — | ——
0.10 -
Samia cynthia pryeri 0.84 0. 70 8 ég : 0.72 +
PLil orol -
Philusami thi
Plolosamla eynthia | o g4 gt 0.71 — — | o7g +
Actias artemis ' 0.87 it — — —— e

{3 Dbismark brown, gentian violet ¢ Rffi§%0.95, neutral red & R {X0.78,
anilin red @ REHEIL0. 30720°0. 94 TH 2T,

Table 3. o Xiurihs e bismark brown, gentian violet, methyl violet 4
DM EIRE ML TRV T, AIFEOSHES L 757 W O o & i 5Bdic—i
L, T DSMEENEL R S HEREFETIL 1o

R, ORI EM 3R (anilin red, congo red, fucksin S) ini fodpEc it
Ty AIEOSHEE IR A EFI L1, $£7o paper Eofifit OFdgic b HER % 5%
DT 5 AWEERIE00 b ie syl 0 BB AZER N L e i, &
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Table 4. & Iz
Table 4 The Rf valueand the male moth’s reaction to the B ¥ Ji?f’bbj_i- 3 bﬁ‘
spot in case basic and acid colours are added to the 7ein< > HEREHT MBI

alluring substance of the domestic silkworm moth  p:@Es b hn 2 JodG-AG W FCI

N Rf value and male colours ag}’ﬁgnfolgﬁﬁgtance IR STHERL DT M E D5
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colours T RE value ;ge?(t:ttlic?n vers ;gggésn THER AR BT S
bismark brown |  0.95 - 0.74 R, 5B IR R
nilblue 0.88 0.80 BINZ IRV IR CIL, B
8 gentian violet 0.95] ~— 0.65 it 22— 3 DABERNCS I, (T
8 | methyl violet 0.98 e 0.90, tH FLD SRR HEN A 250 | Lin
fucksin 0.80 = - 0. 40\ 1 S
sudan 0.98 — - 0.62 it ¢ o :
5 R ST - ¥, BT ME RS
. 0.95 - . e N ’ 1, a
anilin red %ao - '&ﬁ - SEEMA AT, #
. o0l —  SEEEE—IL LTV A2, B
congo red 0.02, - { 080 — e

fuckain S 008 Pmﬁ —  MEBROBATRTL, G3H

cksin .08 — e 1 ,
- | 075 = DS HFY [ E DK

g neutral red 0.78 - 0.68| + KB SHET Bo TILT,
-H S S @:‘J}}%ﬁ‘s LfCﬁ%ﬁ%%T 5

For b M A THT | Lindsoteo F55 1R neutral red %0z 7o 8- ATk, neutral
edB T A VR BT BAK, F OSSR i WOKEIR AT T 50 Cth A
52z btk

3) FHHUNHEOTHT | E WS L E ORI
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Cc3043), TESTHEL YT €2 ~ 3 WD, Yok (3 ~ 4R, RSk X Bl (5
D, KSR RT3 = Lie 10T, U IMEIHERA ST L fe b,

AR MBI % 4T 07 % paper chromatograph J:°C, £ D4k B2 L 7o
Z ofipi Table 5 R U7 &9 D°C FHFME L FHFTINRHRE LS R,
%HMEOﬁWmm@bﬂmﬁOtomof;mmﬂFwﬁh@SA%%%E#NLk
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Table 5. The Rf value in case the alluring substance has lost its allurement

m\_;m treatment ! dlrect exposure decomposttlon emperature tre— oxidization by
: e am of sunshine by light atment (90 | oxygen
o R ‘l'a Hue 2 ;‘ﬁfd\ (3 hourS) (8 to_4 hours) |minutes at80°C) | (5 hours)

lr‘gaa.c?ciggo - | male -. | male. | male 1 male

e 1E2C —— Rf V'xlue moth’s |Rf value| moth's Rf value moth's |Rf valuel moth’s
alluring substance | reaction react-lon1 reaction i 1'eactio:(_1
Bombyz mord . - | el ] T e e e 1 S - - -
DBombys mandaring e — —- - e PR — —
Antheruea yomamai - e — - - - - T
Antheraea pernyi - - - —_ — - — —_
Dictyoploea japanice - - - - - — — -
Rhodinia fugay — o — — — - — —
Samia cynthia pryeri - o — - - —_ - —_
Philusamia cynthic - B _ _ _ _ _
rieint o -
Actias arlemis - —_ _ — _ —_ - —

4) v ~TRk O AL RREE O BE I 05 HE
b~ ZEHEIE DOEEE I, W INRBEIE 3 R R de S A R A TEE L, M
A WPRGEE (200Lux) o 3 IR Bds oA iy BB Ly i BIL T
B s Ut (AT E1950~1953) 0 .
&~ ZRHek A WRRAE (200Lux) FONRRREER 4 s W ettic, ThEho BRI
7 HEED B 2 M L C paper chromatograph 43y, - OZMHEL HEH D KIS 25

~7ofbdat Table 6. o< Tlhots, o
Table 6. The Rf vaiue and male Table 6. & Liutbnb Kb T, ﬂﬁﬂ%’%‘ﬂ“iﬂt
mofh’s reaction of albing — igic g5\ e P DTE WRELIZIA A AR R Ls

T T T S

female moth o SRU» Mgk A BRRBEIC S \ T O BB TR Ol HY
alluring — Tpe ooy Jmale mot~  HRTIL, SAEEEAERD BT, paper hV:I@jF}JQ’l":J?

subst 's reacti
1,:;:;“:? TR D BT
1 9 ate — -
. Tz iy, HicE (%mmm)Lt,W%@
. dark state 0. 88 CHt

vz 4 HERA S  fo gk 2 E:a‘nﬂ:& LA FliHM R
F440mp B D & LTS RIRICRAD TR DS DI L C, BIkEER00Lux) 1=
4 R 3 7ok s AR Uiz, Fhuicid, JE440muic GRS BivTikERk b
Fo Linh ol o &L D LA B, e d BREEC s Wi B OFE 4T
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mm&%%ﬂbkukﬁuab,%&%m@nkﬁfm%hmﬁ%%ﬁﬁrék@k
HHDEHEL BB,
5)p@ﬂcmmmmg@hﬁklDﬁMLt%H%ﬂ@WWMﬁ

paper chromatograph =i X~ &M U 7=557 B 2 B3 H L ¢, % oIk 20
Ui & B M OFB D &R Ui S o RIUHIIR & 2 REOHA ST oT
F3 Lk Fig 1. K0 Fig 2. o< Thbo SIELIOREK B THT MrE 0 WAUHHRIC B
T BTG HE T 2 FETH Bo

Fig 1. & JAUEHI B 27eln< 5 P 440me % i & L CHA & 2l UBR Aa8 B
h?‘:o

LT, SBEUENBEINEMEEL AT Fig 2. @!lﬂ( P 440mu OWRIIREA
IERD b otz.

Fig 1. The absorption spectra of the alluring Fig 2. The absorption spectra in case

substance of the domestic silkworm. the alluring substance has lost its
allurement of the d tic si .
WE 1 ent of the domestic silkworm

1ok lafy
0. 04f

Mim 2

'
Temperture treatment {G0min, 5t B1°C)

. 0. 03+ ~=emeve Direct exposure of sunshine (3 hours)
0 O3 —eomiv Decomposition by light (2 howrs)

top
T’y — ==« Oxidizalion by oxygen (5 hours)

To o ‘m;o oo o ) 4.50 ‘23
¥

D %3 E2F KR ME BE W5k 87 v ~&, OKFFOMBRET IR
#I~7»MMLf@tﬁﬂ%£%p@mcmmmmg@hiuxofﬁMTémn&
13\ ROFEREHRIC,

2) 0L, Butanol acetic (4 : 1 : 1),phenol (phenol 85 : 0.1%ammonia
15), Lutidine o BEIFICIL, EHLEI>CHHEET, 80%aceton, 42CsHy(OH)
(COONa)s, 59 NHyCl, 52 Nas HPOy4, 52 CH3-COONa, 59 NaCl, 10%
CHsCOOH, 2 2CeHsCOONagtio i FHAICITE sz ko C A Ligdy ol

RL, Tv==T, TiJ U'l*_‘J.z"i::L,fc Butanol ammonia (3 : 1) #BEMH L LT
Br, THEMRD B e 10T FHEWEITED TR ST 2 2 2R LI
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'3) FHEMEOSERA YGRS AL LU, FEWETCEE L s B E

(allurinochrome & £ S1F T\ 7e) OFETH 2 L BRALLOT, EIHLOTCE
Fek BB T LT XD TRE L. LR, BIMRO T CRERET 28475, HFW
BOSHERTH D, T OEGIET AR S BEIREFHFI L oo

4 BYER RN T, BEMEOSM A RET 551k U SRR E
T ER O B INL T, BEOSUEIC X OB IME 0GR A BT SR 1T
oo FOFE, TS (anilin red, eosin, congo red, fucksin S&&)
BIng TS T, BIEOSHEERIIREIREEFE L\ L, B2~ 3 D Spot 1@
ST B HRAERD bhice ¥z, BEMEFOEY (allurinochrome) 4, 3k

DEHEERE SHEL CT—TE LIV THL T ZOEEERET SR SHEREFTFI LV o
B3 A, P MECERME AR I A AR T, paper b@ﬂﬁ@k“ﬁl@%?ﬁf
4 5 AEEEIEERD Hivie DT

Wi, PP fgs (bismark brown, nilblue, gentian violet, methyl
violet, fucksin, sudan]] £) &M% AT TIE, AEOSEEL L FHFIME OLHE
e A—B L, GSEOSHEEZ R R AT Do Z OBEICHR T, FEMETO
soseg (allurinochrome) (REZEOAHFER L —IL T\ B,

5) Butanol ammonia @ EHIHIC, Butanol iz % ammonia @%ﬂﬁﬁié@( Fe B
@, Hl%, Butanol DIEFEEENMHL Vo 51, HEIMEORMEIIEL /b IR T,
7 pREEIT, Butanol: ammonian®&»t3 : 1 o#pacit, 0.84, 3 : 2 DI
0:65, 1 : 3 ¢Eaici0.55TH o,

6) HBUE ORE (EIL, FIE, FETI0.84, K&, Ve, MEE, WPk TI20.93
B7E, v <R T30.88, AKFHFTIR0.90CH D, ¥z, BHEMpEERELRAIE ML
JoiAORMEY, FHEMECEELMI HERY, GEETORMELD, @hd
(FQ 7o Do T55 M ORIE, 0 WE T oallurinochromed t & FiT, BT HHE O
TS B B UG EAGR L I EE e Bk B D LB Db,

7 FHEYEE RIS (80°Ct904, 90°CTE04EE), Jeafh (3 ~ 4IRHD, EHA
B RS (2 ~ 3R, Mk X BERME (5 WD a5 2, E5T RV A
FHHIL 72 75 Bo S

0 MR A HE A 5B | L7 < TR ode i A BTk paper L DM OIS %, L DA
W E S B e AR T, MERA T T A ITFEL IR o

8) © ~ TR T, Hged IAREE (200Lux) ¥ 3 REH DL B\ TS U 7885 [WrED
W BRI L\ AL, WEkA RERARC 3 R LR 3\ CHRIE] L1358 L,
i MR A EED T Be '

el A B OV R 4 I s CHHS L B0 M E %, BB L c3d, MPRIEDORT]
WVEE IR B Te R TR L, OSHER IR  MER AT Bo AL, WHRHROHT [
B OBAIIE, F OSHERATD b, HERDFHEIIL L.

9)  EHT ML 4 HER A B4 L C Beckman ¢ Spectrophotometeriz &>, £ 0
A A R U F o S OERE, 350 BT, JEEA0mu s fuls & U CHA B s 7R WA
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KT bivko ML, B8 I A ETHE | L7c < footed Ao,

mye OEHRRITERD bivisiolc,

No. 4

iy, PEE440

10) 55 et Butanol ammonia TR { A% 2 & ﬂtZﬁK?ﬂ‘f’ﬂH&:ﬁ{;ﬁ[ﬁ;@a&
T e, ARROSHE L FIME SR L AR —B LT MmYSBTINERT
£ 2%, WM TR R B C & (MR LB b b0 X

5%%)_ bbb, - _
3 o
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Summary
STUDIES ON THE ALLURING SUBSTANCE OF THE
FEMALE MOTHS OF THE DOMESTIC SILKWORM AND
SEVERAL OTHER KINDS OF SILKWORM (T )
SEPARATION BY MEANS OF THE PAPER CHROMATOGRAPHY
Hiroshi TAKEDA*

(Laboratory of Silkworm Anatomy and Physiology, Faculty of Textile and Sericulture)

1) A study was made of separating by the paper chromatography the alluring
substance obtained by ether extraction from the alluring glands of the female
moths of Bombyx mori LINNAEUS, Bombyx mandarine MOORE,  Antheraca
YAMAMGL GUERIN, Antheraca pernyi GUER.-MEN., Dictyopioca raponica
BUTLER, Bhodinia fugex BUTLER, Samia cynthia pryeri BUTLER, Philosamia
cynthio ricini BUTLER and dctias ariemis BREMER.

The following are the results :

2) Such solvents as Butanol acetic (4 : 1 : 1), Phenol (Phenol 85:0.1%
Ammonia 15), Lutidin etc. did not separate alluring substance, and such
solvents as 802 Aceton, 4% Sodium citrate, 5% Ammonium chloride, 5%
Sodium phosphate, 5% Sodium acetate, 52 Sodium chloride, 1024 Acetic acid,
2 25 Sodium benzoate etc. retained alluring substance at the original spots of
the paper.

Alkalified Butanol ammonia (3 : 1) used as a solvent, however, was found
to separate alluring substance very easily. v

3) As its was found out that some peculiar fluorescent matter which the
author named “Allurinochrome” was present in the alluring substance, the spots
of the alluring substance was identified by examining its fluorescence under
ultra~violet rays.

Conseqguently the fluorescing part proved to be the spot of alluring substance,
which only allures the male moth.

4) In order to identify the spot instead of examining its fluorescence, acid
or basic colours were added to the alluring substance.

And the spot of the colours was taken as the spot of the allurmg substance,

In case acid colours such as Anilin red, Eosin, Congo red, Fucksin S etc. were
added to the alluring substance, the spot of the colours did not allure the male

#  Assistant Professor of Shinshu University.



12 (334 Lok HE W No. 4

moth and the colours tended to separate at two or three spots.

Fluorescent matter in the alluring substance was separated from the spot of
colours, and this part of fiuorescent colour did not allure the male moth as
well.

In short, any spot alluring the male moth was not perceived anywhere on the
paper, in case acid colours were added to the alluring substance.

Tn case basic colours such as Bismark brown, Nilblue, Gentian violet, Methyl
violet, Fucksin, Sudan [, etc. were added to the alluring substance, the spot
of the colours coincided with the spot of the alluring substance, and the spot of
the colours allured the male moth strongly.

In this case, fluorescent matter in the alluring substance coincided with the
spot of the colours.

5) Regarding the solvent of Butanol ammonia, the more ammonia was added
to Butanol, that is to say, the higher the basicity of Butanol, the lower the Rf
value was.

The Rf value in the alluring substance of the domestic silkworm was as

follows :
‘Butanol to ammonia Rf value
3 1 0.84
3 2 0.65
1 : 3 0. 55

6) The Rf values of the alluring substance were 0.84 for Bombyx mori
LINNAEUS, Bombya: mandaring MOORE and 0.93 Aniheraea yamoamai. GUERIN,
Antheraer pernyi GUER.-MEN., Diclyoploca‘ japonica BUTLER, LRhodinda
Fugox BUTLER, and 0.88 for Samia cynthia pryri BUTLER, Philosamia cynthia
rieind BUTLER and 0.90 for Aclias artemis BREMER.

The Rf value in case hasic colours were added to the alluring substance was
lower than that in case colous were not added to the alluring\;’ substance and
also that of colours only.

It was thought that both the Rf value of the alluring substance and the colour
of fluorescent matter in the alluring substance have close relation with mutual
allurement among the same species and its near kin.

7> If the alluring substance is subjected to Temperature treatment (90 minutes
at 80° C. or 60minutes at 90°C) or to decomposition by light (3 to 4 hours)
or to direct exposure of sunshine (2 to 3 hours) or to oxidization by oxygen(d
hours), the alkwing substance does not allure the male moth any longer. If
the alluring substance does not allure the male moth, there is no spot perceived
on any part of the paper.
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. Therefore there is no part that allures the male moth.

8) Concerning the Eri-silkworm moth, the alluring substance extracted from
the female moths that has been kept in the light state of 200 Lux for more
than 3 hours does not allure the male moth. However, the alluring substance
extracted from the female moth that has been kept in the dark state for more
than 3 hours allures the male moth strongly.

Paper chromatography was done about the alluring substance extracted from
the female moths that have been kept in the light state and also in the dark
state for 4 hours respectively.

The result was that the allurmg substance in the dark state allures the male
moth strongly showing plain separation, while that in the light state does not
allure the male moth, its spot not being perceived.

9} The spot of the alluring substance was re-extracted and its absorption
spectra were measured by means of the Beckman spectrophotometer.

In consequence, the alluring substance gave absorption maximum at a wave
length of 440my, but the alluring substance that did not allure the male moth
did not gave absorption maximum at a wave length of 440mge.

10) That the alluring substance is well separated by Butanol ammonia and
that, in case basic colours are added to the alluring substance, the spot of colours
coincides well with the spot of the alluring substance and has strong allurement,
is connected closely with acidity of the alluring substance (not yet published).



