(7t 2 3k

# 17 % 3 3% 199-207 H 1968)

TARHEERT =F2D7 I/ BEIZOWT
. EEr 7o< 7574 —BIZX5EE

®B

S

I BRFEFERAERERE (BE & THRER)

(196845 F 13 H %)

ZAERROCLORMEROGEFRWEZ LieT I /B
122 T, Flury(1912) (X BEAEZ KSR L Icd DM D
8fn7 I /Eia it L. Baldwin (1937) 3EGL
BMOKED L L TEFHEBY TR T vE=YREKTH
D, XOTELEWTET I /BBl & CHF
MR AEEARGEWS . RES (1952) (37 x[ElH
HRER OBERET 3 / BEX—_— I r< b TFT 4 —
THH L, Rogers (1955) (% 7 & BIH Rz D\ Tl &
ISR L7273 7 B% LB, Bird (1957) 3£k
%809 formicacid: 11.7 N HCI (1:1) chk/ L T,
6D 7 s / Ewt L, Watson (1958) &3 %
6N HCI ik fE L Bird & Rktc16fEn 7 3 / fi%
B Uz, B8R (1960) 1 [l d1 4k 7K [ 4 0 < — o<
—/mr=<}+ /574 — Tk hl5fE, Salmenkova (1962)
b R EE i 1778, Jaskoski (1962) 13 PRE % ok 0 L
T8 D7 3 /EEE M L. EFZZ1958ELIkERL
IRT, LS 7 I/ BOSHTIER——-Zr<}
777 4 —It bRNTHE ORI\ E TR 77 B
BEboTwWALELbh @B/ r~ /774~ &
- T, 75? [l Ascaris lumbricoides suum O 455k
BLRER, B, Wi, MEERES, HILE L7 =v=%
AghH I MbKicoWT, 73 /BERY LH~N0T
B ETS.

MR RV REBRAE

I B E OBRGCTRBERD 7 £ O/NEGh bl %
HEL, 37°C s> cAERKCANRBBCHELNZY,
HAERCHIE L T MW RE L. BIREZRAERK,
RICZEBK T L S BV, FRTREFICOWLW T HKS %
WAL Thr\ o, BRI OBEERO L iR —2 —o kic
mIdfEAmL, BEMOARICYEIZIED, 45410

WD, BROLHEBcOV-TIE, £AKPTEE
Al YL, ARKTI{E-ChazEL hiREL
fo. 7 = ALY R R ER R RBER T OB E TS TR
Au{EDRFIC, S ADEIECHEAEL TWBDREFRL,

HREIKCANTHZCHEDIR O, AEBICHEL T2
WEEELL. HELTO 540 L0FnbEikEs
EDHL, EREKTHEIRE, THkE LTERLE. 7
& [\ i & #H4k 1L 5g 4= f7K 10 ml f¢ Teflon © homo-
genizer = homogenize L, Zhx 7 I /EAONTOR
RreLic. FEREEZOZEFER L. 7=7% 21
Rghi DAL wet weight 1g 1wifL 2ml DA FAIK
L, 72 E Bk - FRgic Teflon © homogenizer
= homogenaize 7. @Ese< 12757+ — %Ll
TLHERRDOKETH D . T 7 2 BIHROEHR A
%, 7 =% AghH{ED homogenate #RIIL L, %
homogenate # Kjeldahl-Nessler o234 H\T, %
REOKREONREAPE L. T OREEAEIE 630y/ml,
Wi 460y/ml, (LA 820y/ml, AFfEZEE 1050y
/ml, {kPewcis 1880y/ml ©, 7 =+ Aghfkix 1240
v/ml TH >t BEWKSRDOSEKMEL LT, EHE Smg
YT 2B ERNELOEBEL T, 7 v 7rdicA
Nic. TO7VvITrixbbh Lz e sHBTHH

78K & IN-HCl <L, 100°C ozl TR L
TEWELDTHD. 7 v Irdhcaihi & 6N-HCI 2.5
ml %%, F54 - 74 R, 7+ b viCHiks SN
b, BERVYTTREL, ®RABELLET vILvEE
LR YT DRRWEEET, B - —THETS.
ChafERBFCE L 110°C 228K %35, in.
KAETHRT v I b %S % 10ml /e —7
—ZB L, Iml DFEBKTT v T DEBEC DWW D
LS5 TN = —Ic Ak, BlEL 7t Lt HC %

AMEIXBEREHFHRBCASIHTKRTHS.
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BECHREELCHETS. B/ e<1+2/774 -1
HFBET Call, Fvr —x —hicfET5. FRHEF
VEOEBKTENLTRARE L. HEBOE D H ik
adsorbent » binder#Z 4tz 4 ¢y Wako Gel B-10 (pure
chemical industries) 30g % gKIC At, X FEE
H# 40ml DZEBKEINZ TR R DAL, RTHIS
ml OEPKEMZ TREAE. HbHICHER %Y auto-
matic applicator (Mitamura RI Ken) A, 7 v
—FDAEX 20x20cm, EX 250 x OFEEIES.
ERERCHBELCODL, BT vr — & — P TEL2L
IR HERL 2 1 ERRE L CEMCHERA L. EEaa
JiRy 110°C < 15 - falhn#h U Tk L, 304 M=EIC
W& Liz-0biH L. #kHiitemplate (spotting gu-
ide) AL T, ERtofRc/ER L 2#8 Eic micro-
pipette T7v— bDFHL H 1l.5cm OFfiz 1 mm?
IR A Ay b L. FHFIZ—KREH L LT n-propan-
ol : 289 ammonia /K (67: 33w/w) % solvent X L,
—YR¥%si & LT phenol : water (75: 25w/w) % f\ ic.
Z oWty volume 5200ml D/ I/ r~< 257 4
— JH 2B 100-70(Yamazaki, scientific apparatus
MFG, GO) iZ 1cm OB IKCAR, & V7 OhE2F S,
B X 4 5 R bIC AR & v 2 DEEICIE D oL, Bk
% spot L7c#Ba#d BBl Wi TT, RO
SHbic wax #¥a b, glass plate #®EH Uiz, BRI
SRTGETCIIE FRET X o7, BRI solvent
front 2 AND 10cm OFTICE L A-Mric BB % Hik
L. BREEXEFRICT 2HCREMOT OMIEE o
BIX—FOLMIC X 5. b —REBHE T %#2045 [
e L.

BRHEAERE LTRRBAE TR v—r2ER&HF T
110°C, 10 frfEl#zi Lz, REFHNIROL OZH .
ninhydrin 33§ (1. 0.2% ninhydrin-ethanol %% 50
ml, acetic acid 10 ml & O* 2, 4, 6 collidine 2 ml #{&
5. M. 1% 6iEsACu(No;)2-3H,0 o ethanol %
I L O%EERAERS: 3 DIcBETHVS). # A7
L =L, 110°C 5 A MmERG Sk, OBARKED
NS A EE L TR LB D5 2007 »
= 77 ARBAILI. ok O—#OERMEIc RE A
PERMY b odC HEOES R T L, 7
V=t OBIEE SR OGN, BEAASBIKE CRER
ORBIBERS —ETH B K1, KRB KRR R
Bot. £7r= 1275 ADREFECILEEYE O RIG
DHE/ v~ 77 A LTS LK spot » RE

6, HXME, REFHELERRILTT I/ BrEE
Lic. MEEREER IR -7 spot (2% D spot &
0 & WK L ps L, Fic polyethylene glycol
1500C i L T, BT 75 » 7o BEBARIE AN % n-propanol-
water (64: 36w/w) 7g\»L n-butanol-acetic acid-
water (60:20:20 w/w) T—REBE LT HLERL
. BEO7 3 VBT oWTR, TOFERHE DHE
BRTREIR D spot IRFERAIEIC X 5 BEIGHIT -1
A 0K arginine %, Ehrlich 3T trypto
phane %, Millon [ZJiT tyrosine %, Knoop JZtT
histidine D 21T - fo. FEINKSHE TR i
tryptophane (35E£&CEVEECHB I N LD T, 7
VY DRI X - THBERE L.

2 R R
H1IRIFMOT7 3 /8% lmg 2T, — KB

Table 1 Rf values* of known amino acids
(one-dimension)

. : Solvent
Amino acid PrA PhW
Alanine 70 32
Arginine 25 29
Aspartic acid 29 11
Cystine-cysteine b2 6
Glutamic acid 36 18
Glycine 55 27
Isoleucine 74 55
Leucine 73 56
Lysine 30 10
Hydroxyproline 50 41
Proline 59 52
Phenylalanine 75 58
Histidine 60 39
Serine 49 22
Threonine 64 29
Tryptophane 69 62
Tyrosine 58 49
Valine 64 47

Methionine 7l 51

PrA: n-propanol/28% ammonia (67 : 33 w/w)

PhW : phenol/water (75 :25w/w)

*—Values represent an average of three develo-
pments.

X - TEFEORDI REMETHS. =0 REEXEEH
DBA L L TR E AT 5% RE [HEHXTEPR
ToTwdh. ZORRELTELORSOREE, RE,
B, BROBRETCIAS L. H2REELRIE
7 3 /o 1 mg mixture # “WRER L Thoie RE
HOEEWBEOHEB /v A /574 —ThhH. H1IR
V2% 0 RE fEXYRE R - R/ H DT THS.
IhbOEEMESYHGTT 2ERROT7 =4 F AR
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Table 2 Average Rf values of homologous spots from two dimentional thin lager chromatography
of Ascaris tissues and Anisakis larvae as compared with Rf values of known amino acids

Ascaris lumbricoides suum

Known hemoly- cuticle muscle female alimen-  Anisakis

amino mph sexual tary larvae

acid. organ canal Solvent

Spot Spot Spot Spot Spot Spot Spot

No. Rf No. Rt No. Rf No. Rf No. Ry No. Rf No. R¢
Alanine 8 gg 8 g? 8 gg 7 22 7 ég 7 g(l) 7 gg gﬂ%v
Arginine 2 %% 2 %g 2 S(l) 2 %g 2 %zlg 2 3? 2 %(7) g;%\f
Aspartic acid 6 W 6 4 ¢ WM 5 # 5 B 5 4 5 8
Cystine-Cysteine 5 Sg 5 32 5 3; gﬁ%v
Glycine T % T 3 T 3% 6 3 6 17 6 5 6 1 pnw
Glutamic acid s ¥ 3z & 3 T s 2 = g ¢ 85 iy
Histidine o ®F ol mz s 5 9 % 9 % phw
Hydroxyproline 7 10 gg 16 g gfﬂAN
feolencine Wflsgg “® w2 pl 4l LB Fiy
— & 60 65 55 56 58 % PraA
Lysine 777777 1 %8 1 _H 1 l’é 1 %8 1 13 1 ?r 1 Zg g;%V
Phenylalanine 17 gi 15 Z;é 15 gg 13 gg 13 5(2) 14 Z;g 13 7/‘;) gﬁ%v
Proline R O N
;i‘hreonine 9 gg 9 gg éA g% 8 gé 8 g% 8 gg 8 g‘gigi%\f
Tryptophane 18 % 16 gg 14 g'{ 14 ;2 15 gg 14 ?g Ilj}rlev
Tyrosine oG oGy 1§ I T L
Serine 4 3% 4 33 4 %8 4 4? 4 3; 4 33 4 4(15 glr’.l%V
Valine R R - T T Piw
I\/Iethionine 12 gg Ilztrll%V
Unknown X é x 1(1) gli%Vi
Ko7 3 /BORERTE 1. 7 2 BIREREKRO 7 3 =HiH L, polyethylene glycol T4 1L T, solvent

JBOBBEIELRKICRLILETHS. TR IN
Rt 70 ) RUBIKA RS 5@ 7n~ 77
7 4 =B LIHAR ORI TV 5. FlER bR
XNt T I/ BBITROEETH 5. cystine-cysteine, argi-
nine, glutamic acid, lysine, serine, glycine, alanine,
threonine, histidine, proline, tyrosine, valine, phe-
nylalanine, tryptophane aspartic acid 23D Hhtz.
Zofliiz Spot No. 14 (X spot #IF3 h B THRIEK

L LT n-propanol-water (64 : 36w/w) % i\ —KERH]
L#-& = A, leucine L isoleucine o o/
7. Spot No. 4.5 % cystine & glycine I/ B,
AR @ Spot XX FIEHMK e » 7en b < pepti-
de L Bbhs. FxEHROAHKIIEIRBIVHE2E
R ENAKET tryptophane 23EH X Iuieds - 7ofillix,
TRIEE L 5a EREED 7 3 7 EERSR % 7R L 1. Spot No. 13
AR DA DRRICIE/E LT leucine & isoleucine
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‘Phencl-water (75:25»:/;)

Fig. 1 Two-dimensional thin-layer chromatogram
of amino acids mixture. The plate was
first developed in direction A, dried, and
developed in direction B

1 : Lysine 10 : Hydroxyproline

2 : Arginine 11 : Histidine

3 : Glutamic acid 12 : Methionine

4 : Serine 13 : Proline

5 : Cystine 14 : Tyrosine

6 : Aspartic acid 15 : Valine

7 : Glycine 16 : Leucine or Isoleucine
8 : Alanine 17 : Phenylalanine

9 : Threonine 18 : Tryptophane

., Spot No. 5, 6 (% solvent & L T n-butanol-acetic-
acidwater 60: 20 : 20w/w) # i\~ T glycine » alanine
A EES B A K 7. Spot No. 16 12 R EBHE T 14
1z, ninhydrine % spray LT 110°C {E{E% DT
B LR spot NMHBLLACT D »Tc. AR
OWf@se<1t27574—o Spot No. 15 » Rf filiix
T L D RE VS, T o T—KREMALT—K
OEEME & 1855 phenylalanine TH % & [F7E
Hi3%7-. Spot No. X (XR%D spot THh 7.

WA HIEBE 4 RB L OW 2 ROKCISED 7 3 /R
2 X fu7z. Spot No. 12 (% leucine & isoleucine
WA HES ke d, tyrosine (ZFR® HLigh T,

MBI O TR 5 K3 X OV 2 RIR S bk
©%»%. Spot No.12 % leucine [t isoleucine [Zi% »
0 SuE R h 5 1. FEMER 7 § 7 BRORUIT5HE
ThDH. ZOBATILEIER IO LR ) cysti-
ne-cysteine & histidine 2 B HiR78h 5 72,

ML T 6 RO 2 RIR SN AHRICI6ED 7
3 BV Bk 7o, Spot No. 13 (% isoleucine &

The P10"*!01/ mc;:.'»la 6 J
' (1%0min/10cm) 7 N/‘ A

15

N s
13 B o6

i

.

Origin :

Phenol/water (75:25w/u)
(180min/10cm)

Fig. 2 Diagram of two- dimensional TLC of ami-
no acids identified from the acid hydroly-
sed Ascaris hemolymph

1 : Lysine 10 : Histidine
2 : Arginine 11 : Proline
3 : Glutamic acid 12 : Tyrosine
4 : Serine 13 : Valine
5 : Cystine 14 : Isoleucine and
6 : Aspartic acid Leucine
7 : Glycine 15 : Phenylalanine
8 : Alanine 16 : Tryptophane
9 : Threonine x : unknown
leucine 124 EEHIR7-. LA L cystine (338& b Rigds

o7-. —7J histidine » spot 2MEH X iz, LhEoOfE
7 BRI HPT ST 3/ BROMRIER
HE L 5 TB. 7=FFAHRENLDT 3/ FRIC
SWTHETRROHE 2ECRINGHETHD. Hble
o7 3 /A A b ,arginine, alanine, aspartic acid,
glycine, glutamic, acid, histidine, leucine-isoleucine,
proline, phenylalanine, tryptophane, tyrosine, thre-
onine, serine @ spot AFR»H Nz, Spot No.5 (%
solvent & LT 96% ethanol-water (63 : 37w/w) % f
\~T aspartic acid & glycine | separate [Hi7c.

Spot No.7 1% i ® solvent ¢ alanine
I/ EEX futz. Spot No. 11 (% n-propanol-water #{i#
ALi—ROHEs/ e~ + 277574 —Th leucine &
isoeucine |Z 4 HEH 3" —> D spot & L THIH .
KICERNEERCTE 3 RORINDRRC KT OEE
sm=< 27574 —OEHEYEH DK spot DY A H# &
LT, 7#EREHEBKIOT =+ AGREOHRE 2 =
~ /574 —0 spot DYEEELHEL, #H~D4E

L threonine
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Fig. 3 Diagram of two-dimensional T. L. C. of
amino acids identified from the acid hydr-
olysed Ascaris cuticle

1: Lysine 10 : Histidine

2 : Arginine 11 : Proline

3 : Glutamic acid 12 : Tyrosine

4 : Serine 13 : Valine

5 : Cystine 14 : Isoleucine and

6 : Aspartic acid Leucine
7 : Glycine 15 : Phenylalanine

8 : Alanine 16 : Hydroxyproline

9 : Threonine x : unknown

P CTate. (3% ik glutamic acid,
serine, alanine, leucine, isoleucine ¢ spot 7% 3
J&¢, Y valine, proline, phenylalanine @ spot 7\
CREWRE AR L. ff Tl proline, glycine, ala-
nine 73j%)% asparticacid, glutamicacid, serine, phe-
nylalanine 7°ZUCik\~73, M CIL aspartic acid,
alanine, glutamic acid, proline, glycine, valine, le-
ucine, leucine, isoleucine #3jJE ¢ arginine, serine
NIRRT S, AR ¢k alanine, proline,
valine, glycine 73j%J8- glutamic acid, threonine,
phenylalanine 73 Z }UC K\ T 5. L& Cix alan-
ine, aspartic acid, glycine, proline 73j%/5¢ valine,
leucine, isoleucine, arginine, serine, phenylalanine,
glutamic acid A HICK VT B . 7 =+ F 2 ghhfk
Tl glycine, proline, alanine 23j%/E< glutamic
acid, serine A Z HICKRE, FOMO7 s/ BIES L
\»spot & LCoARDLN. Chy@BET5L7%
BIROZ BB 7 =+ 2%hdfk% @ U T alanine,
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(130min/10em

@90

\Jls

0
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N

Phenol/water (75: ’5u/w )
(220min/10cm)

.
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Fig. 4 Diagram of two-dimensional T. L. C. of
amino acids identified from the acid hydr-
olysed Ascaris muscle

1 : Lysine 8 : Threonine

2 : Arginine 9 : Histidine

3 : Glutamic acid 10 : Proline

4 : Serine 11 : Valine

5 : Aspartic acid 12 : Isoleucine and Leucine
6 : Glycine 13 : Phenylalanine

7 : Alanine 14 : Tryptophane

glycine, leucine, isoleucine, proline 73\}%/& 7 spot &
LTCi® bt —Jj threonine, tyrosine, trypto-
phane (X—HRICIEH I spot & LT S hie. 3
#H D4 Bl D9 T methionine o spot 74 ke
Hoie.

% %

A0l 0 FEEE TIREFARBEOBIICEE L, $E3# solvent &
LTHE47sb OPHE N TW%. Mutschler (1959)
1% 70% ethanol : 25% ammonia (4: 1v/v) &\ T
RiFie N EL R LB L T 5.
et al (1960) % methanol, ethanol, acetone 7¢ ¥ % 4
TEPERDS spot OAHH B Z L WREND D DITK
L, n-butanol : acetic acid : water (60: 20: 20w/w)
KU 100 g oFEHICH LTH 20mg o NaCN #/jnz
7z n-phenol : water (75: 25w/w) @ solvent 723Xk D
FEhTWBEH|E LA, FEEZDOKETIE n-propa-

ol : 289 ammonia (67 : 33w/w) R WEEENEH R
P

FraAEl RO E R oRMOAE ORI AER L

—7j Brenner
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n-Propanol /28%amménia (67:33w/w)

(1%0min/10cm) "
iz A3
o
10 Q

0 8 011
D? Qo
% _
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1Q Q2 i
Or'igin i
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Fig. 5 Diagram of two-dimensional T. L. C. of
amino acids identified from the acid hydr-
olysed Ascaris female sexual organ

1 : Lysine 8 : Threonine

2 : Arginine 9 : Proline

3 : Glutamic acid 10 : Valine

4 : Serine 11 : Tyrosine

5 : Aspartic acid 12 : Isoleucine or Leucine
6 : Glycine 13 : Phenylalanine

7 : Alanine 14 : Tryptophane

b D TH5H. BlREE ZOFERF DT I /7 FEITO
T 2 DEHHNH 5. Flury(1912) X RELE %N
K4 f# LT glycine, valine, leucine, aspartic acid,
arginine, lysine, histidine, tyrosine /s & D7 3 / %
BH L7, EER 7 B dfkEg RO ER histamine
OREEL, ChhERBFO—RFLIFELLND LM
ELT0S. EHRAUDIEIRFERPCT I /7 BEL
T tryptophane, tyrosine #iFBi L7z, X—/ =27 r =<
257 4 — BRI TERFEOARBOILAHERT
L7 3 /. TRBRE OIS O ETER I NI,

WAL (1952) (XEIRGERERDOX——7n< /57
4+ —I X - aspartic acid, alanine, leucine, glycine,
lysine, tyrosine, tryptophane X HIZANHESE TILH B M
histidine %E#t7 s /EE LTRIHL, Thbo7 3
JBBREIRO¥ER L L TofkElxRicT L, BA
CHE X BRMEOER T 7 § vED 5 W RIFSEE
L T, BEhRFEO—HELDOTRA2 EHEE
LTw5b. HR (1954) (XEHFABRON— -7 =
M5 7 4 —IC X » T cystine, alanine, serine, histi-
dine, tyrosine, tryptophane, leucine, glycine, valine,

tauline ##&H L, 7 3/ EERE L IR L A2MTZE2D

n-Provanol /28%ammonia(67:3%w/w)
(130min/10cm)

13 1l

Phenol/Water(75:25uw/w) H
(200min/10cm) “

Fig. 6 Diagram of two-dimensional T. L. C. of
amino acids identified from the acid hydr-
olysed Ascaris alimentary canal

1: Lysine 9 : Histidine

2 : Argine 10 : Proline

3 : Glutamic acid 11 : Tyrosine

4 : Serine 12 : Valine

5 : Aspartic acid 13 : Isoleucine and Leucine
6 : Glycine 14 : Phenylalanine

7 : Alanine 15 : Tryptophane

8 : Threonine

BRI B DS O & #E % o, Savel (1955) (x[EH A& DIk
SfRc X W 13fEo 7 3 7 Eex#H L, arginine, cystine,
glutamic acid, lysine, tyrosine & EICRDHND &
HEL T\ B, L tyrosine, cystine 17 # [BlH
FHABBROT7 =4 F A%BLT, LORDOPILNT I/
B3 B kSR 28 %. Rogers (1955) (%7 2 [l =%
DI OFAMREA SIS D7 3V BEHEN. K
PERIBE 2B S HB2= ) YRR VT b <A YV ERIIX
T KR CRET S &, BELLHI DT 3/
fiz - LT, leucine, phenylalanine, alanine, valine,
proline, aspartic acid, glutamic acid 23\ H &, FiC
ks %3 % & glycine, serine, cystine 23H & 1l
Iz lysine, tyrosine HEHIhi-s#MELTV3. &
D7 3 /BoBRibAEEBEL THERS EEXL T
7T, AEBPHLELOH I D LBHBEL T
. FRRE (1960) (X7 & [BlH O 4 Ak o & 28 & Ak
ELT, BABBINARS b r /T ARVR—N—7 "
AV T 74 —~REBT I /BN ETc-T2. LD
B leucine, valine, tyrosine, proline, histidine, ala-

nine, threonine, glycine, tauline, arginine, serine,
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Fig. 7 Diagram of two-dimensional T. L. C. of
amino acids identified from the acid hydr-
olysed Anisakis sp.larvae.

1: Lysine 8 : Threonine

2 % Arginine 9 : Histidine

3 : Glutamic acid 10 : Proline

4 : Serine 11 : Tyrosine

5 : Aspartic acid 12 : Isoleucine or Leucine
6 : Glycine 13 : Phenylalanine

7 : Alanine 14 : Tryptophane

Table 3 The degree of colour reaction by ninhy-
drin reagent, compared with thin layer chro-
matography of standard amino acid.

fema- _,. :
hemo- cuti- mus- le se—altlme' A’]’e’.'
lymph cle  cle xual 2% PhS
organ canal larva
Alanine H + E + + +
Arginine + e + e + i
Aspartic acid + + # + i I
Cystine-cysteine + +
Glycine + e i i ¥
Glutamic acid + - H + i i
Histidne -+ 1 + + +
Ileucine
and Leucine + + + - 4
Lysin 4 ol e ae 3
Phenylalanine + + e 4 L if.
Proline -+ H# H# + + +
Threonine =+ + - 4 4 i
Tryptophane + + + + Iz
Tyrosine + + i’ ok 3+
Serine A ar s + + +
Valine + + + i e ue
Hydroxyproline +(2)

standard is shown as i

glutamic acid, aspartic acid, cystic acid, trypto-
phane #GFBHL7-. Pollak & Fairbain (1955) & X
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HET7 AV HOT XEROIIFICIL arginine XEFE
TWRWH, A=A 7V 707 2EROL OCITEE
hThdE) . EZHORBRFKECTRAERD 7 X EIRD
AR R 2y 13 arginine AMVRHH S he.

Bird (1957) % Watson and Silwester (1958) (&
Moore & Stein (1951) o4 HEC L - T, AFEO7T
I/ BRSO L. TORKBEEDOLL DL LT proli-
ne, glycine, arginine ODJEIC/ % L HE LTz, FEE»
BB/ r=Vbr5 74 —BTAHAEDOT I /BELLN
BERID3207 i /BOBRMCHL TEhr 7. =
o Watson and Silwester (%75 hydroxypro-
line #BH LA EEZEL D7 I /BIIFETHLDL
%2 T\~%. Jaskoski (1962) (34hH/aikins b 18% 0
7 3 /fgHl% alanine, arginine, aspartic acid, cysti-
ne, glycine, glutamic acid, histidine, isoleucine,
leucine, metnionine, phenylalanine, proline, trypto-
phane, tyrosine, serine valinev‘éff@tﬂ L7-. Salmen-
kova (1962) (x-_— s~ m< } 75 7 4 — CHEEE D
Wikt 7 3 2 Weh 8- Jaskoski o ShHEIIDOHE LFh EH
KErciE R A8 7. 777 cystine & isoleucine A BH X
T, ZEZFREERO#EB /7 v~/ 774 — T
X - T cystine & isoleucine »#HH K. FEHEDHE
B4% 3% L T methionine 2\ & h T/ Sx R
Tik, RA[R 7 3 /W& Sh T\ 5 leucine, isoleucine,
lysine, phenylalanine, threonine, tryptophane, valine
M x A& 2 B & LTy 5. typtophane
DAEENSEFRHI A Twig b h, ZoFRAELR
HEERIEOER TR WA THLEINLLEELLNS.
7 =% 2ghHfEH Sk valine ABH E T ige.
7 xlall, 7 =4+ AGHkA@ U T proline 23R\
spot & LTAH BN A, arginine—ornithineZpro-
lineZglutamic acid OFRIEAHELE BTEINI5 FT
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| “"Abstract '

AMINO ACIDS OF HYDROLYSED TISSUES OF HOG ASCARIS AND
ANISAKIS SP. LARVA.

I. ANALYSIS BY THIN LAYER CHROMATOGRAPHY

YosHiyA OKUNO
(Department of Parasitology, School of Medicine, Gifu University, Gifu, Japan)

Amino acid analyses of hydrolysed tissues of Ascaris lumbricoides suum and Anisa-
kis sp. larva were carried out by thin layer chromatography.

1) By the method of thin layer chirosmatography, it became clearly that Ascaris
lumbricoides suwm contains many amino acids: 17 in hemolymph, 16-17 in cuticle, 15 in
muscle, 18 in female sexual organ and 16 in digestive organ. The common amino acids
which were determined in each tissue were as follows ; 'alanine, arginine, aspartic acid,
glycine, glutamic acid, lysine, phenylalanine, proline, threonine, serine and valine.

Cystine was identified only in hemolymph and cuticle. However, hydroxyproline in
cuticle was determined only in one case among three.

Tryptophane could not be identified in cuticle and similarly tyrosine in muscle and
histidine in female sexual organ. By this method, it was impossible to prove the presence
of methionine in Ascaris tissues.

2) Alanine, proline, glycine and glutamic acid spots were recognized at high con-
centration, on the other hand, threonine, tryptophane and tyrosine showed low concen-
tration.

3) From the hydrolyzate of Anisakis larvae, 14 amino acids were determined:; ala-
nine, arginine, aspartic acid, glutamic acid, histidine, leucine-isoleucine, lysine, phenyl-
alanine, proline, threonine, tryptophane, tyrosine and serine.

The densities of alanine, glycine and proline spots were at higher concentration

and the others were low.

(47 )





