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% 0°C IZ16HERIIRE L T 8 KR ClHE LKoo A
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2 FEMIIIK SR L, OETHRERE 7e~ 7774
—iZhF iz, BB 1 MOBRICERENI T V— PO TR &
9 1.5cm OFFIZ 1 mm? DI 2R > b UBRBEEIC X
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®EAL, —WEBIZIE phenol-water (75 : 25) % v
7o. BizFEARIE L T ninhydrin #ZK (1. 0.2% nin-
hydrin-ethanol ¥4{% 50ml, acetic acid 10ml & 2. 4.
6 collidine 2ml Z{E¥ 5. I. S Cu(NOs)2. H:0
® ethanol k. I &I Z{FEFRT50: 3v/v DIZE
ALTEA.) 2Hv, ER#HT10cm BB L, spot ®
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TIRELEARERF— MCERN14% b Y 7 v VEEERZ TN
% 3000[E#E205 R OEBE L, BiERBRE L, ILELIRE
R 2T aceton TEEIFL, FICEY OIREERL %S
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pH 5.28, 0.35N 07 =gy —FigEkEzERL, B
MR OHMET 2 Bzt LTk 150cm # 5 A Thi® pH
3.25, 0.2N o7 = VERY — FBEREERL, RWT
pH 4.25, 0.2N 07 = VY — F @RIV EX,
B 5 MREEEHIC 50°C 2ot A hTRRIL 8 R &
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Table 1 Preparation of free and protein amino acid of Ascaris tissue and Anisakis larva

Ascaris lumbricoides suum
Hemolymph
Cuticle
Muscle
Ovarium
Digestive organ
Anisakis (whole worm)

Addition of double volume of 0.9 % NaCl solution

Homogenate with Teflon and glass homogenizer

i
Addition of 1% pycric acid

Centrifugation at 15000 rpm for 20 min.

Supernatant

Addition of equal volume of ether

Washed two times with 3ml of 0.02 N HCI

/

Dowex 2X8, Cl-, column

Dried in water bath

Amino acid autoanalyzer

n-Propanol/28% ammonia(67 : 33)

(135min/10cm)

Ol
17 13 Q15
sp O Olz

O 1
37

()
3
o

Phenol/Water(75 : 25w /w)

Addition of eq

{
ual volume of 14 % TCA

«—

Centrifugation at 3000 rpm for 20 min.

!

Sediment

Washed in aceton

!
‘Washed in ether

Rewashed two times in 7 % TCA

Dried in aceton and ether

|
Hydrolysis in 6 N HCI at 110°C for 22 hours

Amino acid autoanalyzer

n-Propanol/28% ammonia(67 : 33)
(140min/10cm)

13
15

0 Qn O::i‘,u
'O Qn

Q10

Phenol/Water(75 : 25w /w)
(220min/10cm)

Diagram of two-dimentional T.L.C.

of amino acids identified from the
acid hydrolysed Anisakis sp. larvae
which was oxidized with perfomic

acid.

Origin (220min/10¢m) Origin
—>
Fig. 1 Diagram of two-dimentional T.L.C. Fig. 2
of amino acids identified from the
acid hydrolysed acids hemolymph
which was oxidized with performic
acid.
1: Lysine 7 : Alanine 13 : Isoleucine 1: Lysine
2 : Arginine 8 : Threonine and Leucine 2 : Arginine
3: Glutamic 9 : Histidine 14 : Phenylalanine 3 : Glutamic
acid 10 : Tyrosine 15 : Tryptophane acid
4 : Serine 11 : Proline 16 : Cystine 4 : Serine
5: Aspartic 12 : Valine 17 : Methionine 5 : Glycine
acid
6: Glycine
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Table 2 Distribution of amino acid in Ascaris and Anisakis (with thin layer chromatography)

Ascaris lumbricoides suum

. . - : ] Alnisakis

Amino acid homolymph cuticle muscle si?t?af digestive wh(oéll;v\?veo)rm
P organ
Alanine + + + + + +
Arginine + + + + + +
Aspartic acid + + + + + +
Cystine + + +
Glycine + + + + + +
Glutamic acid + + + + + +
Histidine + + + + +
Isoleucine + + + + + +
Leucine + + + + + +
Lysine + + + + + +
Methionine + + + + + +
Phenylalanine + + + + + +
Proline + + + + + +
Threonine + + + + + +
Tryptophane + + + + +
Tyrosine + + + + +
Serine + + + + + +
Valine + + + + +
Table 3 Concentration (¢ mole) of protein amino acid in Ascaris and Anisakis
Ascaris lumbricoides suum Anisakis
Amino acid digestive - - larvae
hemolymph cuticle muscle ovaries whole worm
organ

Tryptophane 0.65 0.78 1.28 3.12 0.43 trace
Lysine 0.83 0.55 0.29 0.52 0.71 3.42
Histidine 0.64 0.31 0.34 0.34 trace 1.92
Arginine 0.68 0.64 0.25 0.51 0.86 2.10
Aspartic acid 2.12 2.40 2.42 3.96 2.71 1.04
Threonine 1.51 1.06 1.04 1.74 1.34 0.93
Serine 0.93 0.95 0.88 1.69 1.38 0.82
Glutamic acid 2.46 1.83 2.31 4.24 2.29 0.63
Proline 2.64 3.61 16.31 2.94 5.14 2.96
Glycine 2.72 2.54 1.74 3.01 2.84 3.51
Alanine 4.81 2.57 5.12 3.98 3.29 4.23
Cystine 0.14 0.95 0.12 0.81 0.81 0.14
Valine 2.63 2.04 1.83 2.14 2.96 1.83
Methionine 0.82 0.78 0.89 0.88 0.67 0.93
Isoleucine 2.06 1.56 1.83 1.51 1.56 1.33
Leucine 2.49 1.67 2.51 2.12 2.51 1.87
Tyrosine 1.93 1.06 0.96 0.96 1.22 1.14
Phenylalanine 1.21 1.21 1.21 1.31 1.31 1.04

B, A, AR, HLERZVWLT7 =% F20Lhfic aspartic acid, proline, glutamic acid 1% 1 HizR
methionin 23FET 5 HEAEB® b7z, cystine XA LIRS E Dk 707z, o> spot DERITE 1HD
%, Ak, WikEchBshz2t, A, &5, 7 R L RIEFRROER I E SN2, ¥ methionine @
=¥ X2 GHEKICIZED bR Ad» 2. rr< S spot DRFE L 7 % Bl BLAEKE 7 =% % 2 hhfkit
7 LD spot DEEEITBXEEER{LE TIZ tyrosine, WCHEETH~HE LTHDbERZ. cystine ZIEH I
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Wy spot L LTHHEN. B1LHMOT I ) BSTHE
R LASEOERDOHELZAEDLETHRS L Table2 Ok
R Lol ZOREBRLTAHD LT I/ BIZHFIE
D HI1X18%E, AR XV I1X17~18f T tryptophane (X
BHEESHT, B X Y16 T cystine & tyrosine 332
wohiarork. BILEI YV XITHEO T I /By, A
FlE%R X V 1X16f T cystine 2 histidine PR ET,

T=FXANLIRISENT IV BE R,
valine 138 shehofz. ROWTHASH L7 #
BEIHEHEE L 7 =) X2 GMEO 7 2 BEBSITERIC
K B5Hr#1x Table 31ZR4#ET, dkiz pmole THED
INTw%. BRAHRE, 7=9F2Emshier 2
JBOBIIISETE T I/ BOSWHEOEIE LS D L,

RIERIZ ATk Table3, Fig. 3 OHkic alanine 23 b
% { IR\ T leucine, proline, glycine, glutamic acid,

valine »33tiZ 2.5¢ mole RO SHEEZ L, &b
7l DI cystine T MiCHEHEM 7 I /B ® arginine
histidine, tryptophane AR\ Tw5%. fETix pro-
line BFThIFT %< 16.31p mole & &kOKI 4 E1%
EH T3S, RWT alanine, aspartic acid DJIHTH
7o, Ry v= 7774 —TRIHE N7 tryp-
tophane 7°7 I /R4 #TEFTIX1.28x mole #7R L7z,

glycine | 1.73p¢ mole TiDOHMFRIZHE~ND L/ 75y
WiEEZR L. Bighavwhor I JEIiX cystine, ly-
sine, arginine DJEIZ 7% < iz 0.3¢ mole LATF7ED
7=. BRI L Tix glutamic acid, alanine, aspartic

acid DJEIZ% L 4.0¢ mole Hif% T, oMM TR LD
HWHEDOT I JETHD tryptophane 233.122 mole 3,
» Y, glycine R NZRE, cystine 2R HAET,

histidine, arginine, lysine 23Z FUIZK VT 5. FEE
Tl proline 23 %% £ 5.14p mole % 5%, alanine,
valine, glycine DJET, histidine 2 b7 73/
e hraR CE Rk { trace 7207, KT cystine,
lysine DIETH 5. HILERIZHA TS proline 2 & bE
{, alnaine, glycine, aspartic acid 33tz 2.5¢ mole
it O SHHE%Z R L valine, glutamic acid 232 AUiZik
VTG, RS OME & FRC X D HEEE T <
JEBPRVVEOFOT I VBB L. T=YX A&
kDMK Rz X % L, Fig. 3, Table 3 ®fkiz ala-
nine 2% b % < #94.0p mole T glycine, lysine 222 41
ICKRE, HHiC lysine 227 F EIHE L TE <, 3.42
p mole LEfE%Z %R L7z, cystine 2 b7e< glu-
tamic acid 752 LKV T %. X tryptophane % FR

cystine &

EEM TR DT I BRITE L TR R
7B EED SRR TR L TV I — o DR
LRIc&NB. Table 4 ickbsh TV 3T X /&
DN E RS &, ABRTIZISED T I VB3R &
t, alanine 2’ bE <L Ml Ehiz7 I VBBEOK 3 |
% 5%, lysine, proline, methionine 73Z FLIZK X cys-
tine 2 $/0 72 < 0.01x mole T histidine, arginine,
isoleucine, aspartic acid {Zitiz 0.34x mole Fit% T
o, AEIZBLTRISES Y I/ BaARHEh. &
D H b glutamic acid B FELE L HeE0 3EE Hb
valine lysine 7°Z 7Uiz¥k &, tryptophane, histidine (%
trace T threonine 23 772 {0.08y mole TH Y,
arginine, aspartic acid, cystine I Eh o7,
BHATIXITEO 7 I/ BIRH ShzhZ 0 5 bIREiR
L [FkE alanine 23 % < glycine, glutamic acid,
proline 2°Z MK X,
tryptophane, serine 2%/ 72 < £z 0.1z mole TH
Y methionine {I#H S hieh o7z, JPHBIC TIX Fig.
4, Table 4 ICA BN ARRICISED 7 I VBEERH L 72
A%, X%V alanine, glutamic acid DJEIZE L, Zh
NEEDK 6 Elx HE, glycine, lysine NZ ico &,
tryptophane (X trace T serine, cystine 2307 < &b
12 0.02p mole U TFT#/RL7.

Fig. 4 DEICHLS TIX 17F T, lysine 23&% b %<
alanine 2'Z AKX tryptophane [% trace T methi-
onine 7%0.06x mole & &b A7,
aspartic acid 2% ZHiz> & ki 0.08p mole LATF D4y
WEZRL, cystine 3R E N2, 7= XA
12T, glutamic acid 23 $% £ alanine, lysine,
glycine A2 HT2 &, fho 7 I/ B ERA RO
Wik L RO FETRIESIT ENE L ol. HEBER
UWARG o T 2 /7B EZBIEL TR S &, K
SYBRMZHY T alanine 37 & Bl MAMKR L 5 NC T =
BXRLLEFHFDOT I BICBL,FED 2.57¢ mole
#Br%x, £7T4 pmole PLE7Eo72. proline i34 Tht
LE L, I, HILE, 7YX RACRTEERES.
Bz glycine 34 T & 1.74p mole ZRU LA 4>
ARk, 7=%FZ2TiT ki 2.7¢ mole LLEDSY
¥ # ;R L, leucine, isoleucine, tyrosine, phenyl-
alanine, methionine [X[AIH, 7 =¥ ¥ X LFh ERIED
SfEEZ R L. ek b7 2/ Bk cystine
T3z 0.1y mole YT THo7. HEMT I/ B b
Ly IR, HRPSL O B ARER D 7T =Y 2 AT

cystine, histidine {% trace T

glutamic acid,
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Ascaris hemolymph

Anisakis

Fig. 3 Amino acid analysis of Ascaris hemolymph and Anisakis larva (whole

worm).
(Hydrolysis : 6N-HCI, 110 C, 22 hrs.)

Digestive organ

Ovary

Fig. 4 Free acid in Ascaris digestive organ and ovary.

The acidic and neutral amino acids were separated on column 150 (150 cm column)
which was operated at 50°C. The elution of column 150 started with the pH 3.25,
0.2 N sodium citrate buffer with a change to the pH 4.25, 0.2N sodium citrate
buffer. The basic amino acids and ammonia were separated on column 15 operated
at 50°C and with the pH 5.28, 0.35N sodium citrate buffer.

(81)
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Table 4 Concentration (g mole) of free amino acid in Ascaris lumbricoides

Amino acid

Ascaris lumbricoides suum

digestive

hemolymph organ cuticle muscle ovaries
Tryptophane 0.44 trace trace 0.11 trace
Lysine 2.40 0.24 1.27 0.84 0.24
Histidine 0.34 0.13 trace trace 0.07
Arginine 0.36 0.38 none 0.24 0.07
Aspartic acid 0.37 0.08 none 0.13 0.08
Threonine 1.18 0.45 0.09 0.23 0.14
Serine 1.14 0.45 0.14 0.10 0.02
Glutamic acid 0.88 0.09 1.66 0.71 0.90
Proline 1.43 0.46 0.13 0.56 0.19
Glycine 1.35 0.27 0.22 1.31 0.32
Alanine 7.03 0.85 0.42 3.10 1.24
Cystine 0.01 none none trace 0.02
Valine 0.96 0.34 7.70 0.31 0.12
Methionine 1.37 0.07 0.06 none 0.08
Isoleucine 0.36 0.13 0.04 0.19 0.07
Leucine 0.64 0.40 0.07 0.23 0.08
Tyrosine 0.47 0.16 0.08 0.17 0.05
Phenylalanine 0.65 0.19 0.08 0.14 0.06

tryptophane 133127 <, |z arginine, histidine,
lysine (X[E]H45#RkIC ATz 0.6 mole NI TH -
i, 72X RAT IhboEEE 7 /8 (trypto-
phane R FLVHFOT7T I/ BIZBE L. KROWTHE
BE7 L BIZOWTHTH B AR ERL 74 EhAH
T alanine 2R DEL, WMAKGBEHT HRRVEOT
I BRICJB LTz lysine 33tz EICED bz, HIk
Sy T E 75072 proline, aspartic acid [Z5HrEh
TERET X B0 Bl L TR D L PEET,
glutamic acid 122V CIEAK TR £ < HLE T3k
HIZ V772D 0.09¢ mole L2»I#F & oz,
isoleucine, leucine, tyrosine, phenylalanine D#|& 1%
—RRICHAR S R & &Y AL o7z, DED LD
£H#fkILiz tryptophane, histidine, aspartic acid &4
LB 2B RBRICA T arginine 40w o7 2 B
ZELie.

z B

E AL X OZOREFERFOT I /BIZ 2 TIEWL
OPDERND B, FEFIRIC OV TITFEF (1941), #HR
(1954) iz k>T H&h, FRIIFEAFERP LY 10D T
RUBMERIEL, 73 BAH L ERE LM, OM
BrpdbnLE2I-. ¥z Rogers (1955) (%7 % [
B ZDOMMOFER B SPEH & h B FEHET R BRIC
DWT FHRh 2 SRt S D WERET R JFEE LT,

leucine, phenylalanine, alanine, valine, proline, as-
partic acid, glutamic acid Z®H L, BICFAERE M
K53fE3 % & glycine, serine, cystine AMAH & Bz
lysine, tyrosine HLHRHTELIMEL TS, Eo(E
CHE LT st i imksmE L Flury (1912) 235 gly-
cine, lysine, valine, leucine, aspartic acid, arginine,
histidine, tyrosine %8 fD 7 I /W& HBH L TLE,
7 & E RS HEE I >WTHEA DREN D B. Savel (1955)
FERE KSR L TISEO 7 I BERHL, KO
K72 7 2/ B Bl arginine, cystine, glutamic acid,
lysine, tyrosine 2 E-FIZHED LN BT VW5, 4
BEIZ OV TIEZ OfURR (1960) ASifkDEASE %
L LT, leucine, valine, tyrosine, proline, histi- .
dine, threonine, alanine, glycine, arginine, serine,
glutamic acid, aspartic acid, cystine, tryptophane,
tauline % FERI L7z, (RREHRICRE U IR - F84% (1952)
M= 3=y w2 NS T T4 — 12T, RO¥ER 8HEDIE
B> X 7 #8H0% aspartic acid, glycine, lysine, alanine
tyrosine, tryptophane, leucine, histidine % ¥ L,
(yrosine, alanine, lysine D& @ILHE < -5 &I trypto-
phane, leucine, aspartic acid, glycine |Z[RIEEDREE L
HLTWS, FEII ETRo7I/ Bichz< FEiz
arginine, threonine, serine, proline, glutamic acid,

cystine, valine, methionine, isoleucine, phenylalanine
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Table 5 Comparison of the values obtained by the author on the free and protein amino
acid compositions of Ascaris ovaries with those by Pollak and Fairbairn(1955).

free amino acid protein amino avid

Amino acid Pollak and

Pollak and

L. The Author < 1. The Author
Fairbairn f1o08)” Fairbairn (1968)
Leucine 1.5% 2.1% 12.7% 6.6%
Glutamic acid 33 23.9 10.8 6.7
Serine + Glycine 15 8.7 10.4 7.2
Proline 0.5 4.9 8.2 11.8
Aspartic acid 2.5 2.0 8.0 7.2
Lysine 10 6.4 8.0 2.1
Valine 1.5 3.1 7.8 6.9
Alanine 17 32.6 7.1 5.9
Histidine 8.2 1.9 5.8 trace
Phenylalanine 0.5 1.6 3.4 4.4
Threonine 0.5 3.6 3.1 3.1
Tyrosine 0.5 1.3 4.1 4.4
Cystine 0.5 0.5 trace 0.4
Arginine none 1.8 none 2.4
Methionine none 2.2 none 1.9
Tryptophane trace trace trace 1.8

R L, %ic alanine 4.81p mole LEEASERE »
s~ L lysine 0.83 £ mole &7 >72. —7F tyrosine
131.93p mole LHEEED FHrE%Z RL7-. X Savel
(1955) 1XfRREHR & MRS REL T Bbhiz7 I VBRI A
MF7LTIv07I7BERIPTHT, FEEKIZIE
proline & tyrosine M HIZE L cystine 1T/ & #H
HLTwD. XiEET 3 7 3B UKD & B < Bl7fE
MERTEBRRTWS. SEOFER TIKSRS K
W ST RE ORISR Y TE AT 2R L 72 alan-
ine | Moore & Stein (1951) cX 2 AMfE7 /L7 2
Y07 )BAMETEBREFELRV LRSS TV
5. ®|Z proline, tyrosine 134 [E]DEERLZ N Moore
& Stein (1951) DT THHPEELVLERLUT
T Savel (1955) VHREL TV AERLELHSTWA.
7K & Mo (RNEiE & Alsig b o7 X B g ik
L7y, EMERNCIIFR SR 2, ERMIZITNL S
MEREOIERMH TS, Fiz Salmenkova (1962)
SRR OWERET X VA R— = uw NS5 T4
—FHeTRBL, 1THEo7 I BERiiLTw5s, %
#1¥ leucine, cystine ZF|ZHH L722% glutamine 1%
BIHTE Rk, BEOT I B#ERIZE L Tk Ha-
ckman (1953), Bird (1957), Watson & Silvester
(1958) i E> TSR s hiz, —fkica5—»
VIMBDEEHBEE WL E 5 L B0 T I ) BER

7~ L, cystine, cystein, tryptophane # & %% methion-
ine {3V & T glycine, proline, oxyproline i) TH &
ZEAEEOR s 2 DB L b T3, Hackman
(1953) 132 LV aspartic acid, alanine, lysine, glu-
tamic acid, serine, glycine, threonine, tyrosine, vali-
ne, proline, phenylalanine, leucine and isoleucine,

hydroxyproline, tryptophane % f&Hi L, Bird (1957)

K'Y Watson & Silvester (1958) | Moore & Stein

(1951) DF iz k> T Hackman 2R L77 I VR
{2 % THEIZ methionine, arginine, histidine ZkH
L, Z?M5bH proline B H%E L KT glycine, ar-
ginine DJETZD=ZFHTHW Shizc7 I/ BOKI6 %]
EHOTWS. EFHEDFEBRTIX proline 16.31p mole &
D CTEE T glycine 1X1.74¢ mole #/RL, arginine
1£0.25¢ mole LI Li o7 I VBOEEZRL
7z. Watson & Sillvester ®#ER TiZ alanine 6.39 %
IZHA~9.1% A LEVRERSH. ZhooZfidm
KRG IR DZE, B OFEL W LEEIRE, R0
BHECEOTLHE MR LD LEZOND. HkdD
HHELLT, BE#HYIcBVTEENTY S arginine—
ornithine—proline=glutamic acid @ ¥7xfH 25 %
o, ERARICR TS EFREGD proline &RLAMAT b
DOBFTELLBSTVELDLEXBNS. TS
Wik Pollak and Fairbairn (1955) |z kv &8 xh,
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RoOBcHEshTv%, Do lElRk O EAEDO T I/
BRI ERAICIILI Ty, ENRICE I ST
WBH LR RTWB., FEHO EZBRTHREBED EHmETRL
7z. Table 5 ®fiz Pollak & Fairbairn &4 [EIDE
B _THB L Pollak biciditEl, ERET I/
iz EhTw v arginine, methionine (ZEATIC
TP I DEF T TR S AEA O arginine 2. 4%
BETi131.8%, methinonine IHIKSIARET 1.9% izl T
2.2% %R L7-. ¥z Pollak &3 Wl 7 3/ T
glutamic acid & alanine 23&KD50% % 5 % L Wik
LT3R, SEO ERTH KERBRO R EGH
7o. BiCHE TR 2R E LR ITFEHFOEERT proli-
ne 2EHE, MASYEE & b2 L, histidine 23
BhOEETHS. MO7 I /BIZOVCTIZELRZ L
D7z, BT Jaskoski (1962) % ShhEERINE Nk sy
LTR—1_—ru~v T 74 —% AV EREEIC n-
butanol : acetic acid: water (4:1:5), n-cresol:

phenol (1:1) D2 o0WEWEEH L CI8FEDO 7 I/ EE
ERHLTV3. B, BECELTEZLE Vv EESH
Tz, WX myosin, actin, myogen WA\ 5
DEFCHEISN T3, BOBOOMEITEZ7E
KILDOTREL, fHoo7 I BAWEIILTLLEE
BIFBLDOTRAEVEZDR TS, —RICTHE,

HERIc L 5E VR LA RL, XEofEHic X 5E
Wb v mbhTws, ZOH T myosin D7 X/
Bofits5 L, KEROEEZLEEh T3, Albglu-
tamic acid 23—FZ  22%fiL, KT leucine+isoleu-
cine 7%15%7(#%, lysine 1X10%Hi[# T aspartic acid,

arginine DJIEIZZY,
proline &7 I VBIZET . T2 THEINDE
Bk B TH %L, alanine, glutamic acid, aspartic acid
MEE CHI12%Hi4#% leucine+isoleucine 1XFI11%72>
7z. —7JF tryptophane #39.5% & & < arginine I &
G, cystine, lysine, histidine 31 %LATF &\~ 9 53#ris
B, B o WTIERRE & X P airEE R
LT3, Bizok % dbiF 5L alanine 22V TIdfE
WS 4.81p mole 123t LIFE TI132.57¢ mole L7 <
proline, glycine MBS D HICEE > -F A HILoH
EThoM. ROTT =% % 2 dkico VT ks
BENBEX D ISED T I VBRI ENR, Z0
5% proline, lysine, alanine, glycine 23%<, Eiz[El

tryptophane cystine, glycine,

izt LT tryptophane X trace /2-2722%, arginine,
histidine i [EIAREIEO 3 B0 SHEE R Uiz Fri2H

BREVRTH S, HEie7 =¥ 3 2k b ic 7 & [
Wik & Hymenolepis diminuta O\ larval tapeworm

(Taenia crassiceps) L1ZR1F %57 I /B & Bk L
THB.

Hymenolepis diminuta ©7 I /B Goodchild &
wells (1957) iz & % & & hik & 48 REHIINAK S #E L TRD
BT 2 VB ERH L T3, lysine, glycine, alanine,
histidine, phenylalanine, aspartic acid, serine, cysti-
ne, cystein, tyrosine, valine, leucine-isoleucine, try-
ptophane, proline, hydroxyproline #FE#iL, gluta-
mic acid, methionine, arginine, threonine [IF8®» &
NhErol®EL TS, R\WT Taenia crassiceps
B L Tix Tayler (1962) ANl & hiksrfid Shi-h
Ko7 I BIZOWTER LY, Zhickst ala-
nine, arginine, aspartic acid, cystein, glycine, glu-
tamic acid, lysine, leucine, isoleucine, phenylalanine,
threonine, proline, serine, valine, methionine, tyro-
sine (?), ornithine (?), tauline (?) S%Z3iEHAL,
WEHEicix R 7 I /8D 5B  arginine, tryptophane,
threonine, tyrosine, ornithine, tauline (332 b7z
DO EWEL TS, 7YX 2hdfin b N 74
[EdfkD 7 I ) BRI Hymenolepis diminuta, Tae-
nia crassiceps & b EMERNCIFRERROBER GO
7z, 7217 LAEIDOFEER TIX ornithine, tauline % Z3EMH
ENrhotz. X7 =V 2AGBKoWERE Y I BiXS
EOFHETRAESEIAHE L L, BELLHDLELD
WAEFR L b RGOBEPELND LB S . BlRE
Ol T I JEBRIZ O VT O IT D B Y, TR
7T BERN T 2FEIEEICHETH S, ORRIR
ECOERME D EIZIZEERV D 2 DT, BEOREIC
LEDBRETHD. XSRS NI T 7 BIHRAHRE
T =% % RGBAED T I BRIHTITHY T bk Sy AR EE
7 UIRTIC X VBT OFEITH TRk, Ik 5y AgREE
LLBITHMT 2 LD LEBITELOLYEDHY, SHO
FBRICATIE, —EIZ 228 RNk 5 #% 217 750 T LhikiR
MLl BIBTESTRAOLHEAT I/ TH
leucine, isolecuine, lysine, phenylalanine, threonine,
tryptophane, valine & Hij[al#HH T & 724227z methion-
ine 27 & EMAEBR T =9 F 2 BD bNTRs,
B OMBIZRBWTIEHEICEL D7 I/ BIEFNT
BRRENT, RAIRTIVBRL SN B LEbR5.

(84)



w B

EHTT H B RIS & AR 07 =5 3 25k
DT I BEREEE v ST TA—ROT I8
BEIOHTER 2 v~

1. 77 ERAEEE O 7 =4 3 200K EH L Y
iz 18fE D> 7 X / ELRIH alanine, arginine, aspartic
acid, cystine, glycine, glutamic acid, histidine, isoleu-
phenylalanine,

cine, leucine, lysine, methionine,

proline, threonine, tryptophane, tyrosine, serine,
valine ¥ L7z, 2D 9 HLIFED histidine &7 =
I ¥ 2GHAED tryptophane % trace 707z

2. MY I ERIIARRHE X D 18K, AKX Y i arg-
inine, aspartic acid, cystine ZFR<{ 15f%, IR S
1318%&, #HAH 5 1% methionine &R < 175, HILE X
Y cystine L 17O 7 I VBRI, T=%
X AR BIXFE S AT A R AR Ao 7.

3. MAKSfEY) B\ T proline, alanine, glutamic
acid, glycine {¥7'% RIMEMHMBKZ O 7 =% % 2z dkic
BET, HEMT I VAL tryptophane (A ZER L)
lysine, histidine, arginine & cystine &bV 7 \vF
DT BT,
leucine, tyrosine, phenylalanine %37 % [a] 45 #E%
BB T =% X R TRIEFFED IHEE R L7z,

4. WEEET 2 JBRIZHOWT, lysine 738 OEKRIZ AT
LEET, Z0fth alanine 2% <, tryptophane, histi-
dine, arginine, cystine 23 b 7oz,

valine, methionine, isoleucine,
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Abstract
e s es e el
AMINO ACIDS IN ASCARIS SUUM AND ANISAKIS SP. LARVA. ANALYSIS
BY THIN LAYER CHROMATOGRAPHY AND
AMINO ACID AUTOANALYZER

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

Protein hydrolyzate and free amino acid from various tissues of Ascaris lumbricoides
suwm and Anisakis sp. larva were analyzed by the thin layer chromatography and amino acid
autoanalyzer.

1. Eighteen amino acids found in Ascaris tissues and Anisakis after hydrolysis were as
follows; alanine, arginine, aspartic acid, cystine, glycine, glutamic acid, histidine, isoleucine,
leucine, lysine, methionine, phenylalanine, proline, threonine, tyrosine, tryptophane, serine and
valine.

Histidine in Ascaris ovary and tryptophane in Ascaris were present in amounts representing less
than 0.1 2 mole.

2. Eighteen free amino acids were found in Ascaris hemolymph and overy; 15 in
cuticle (except for arginine, aspartic acid, and cystine), 17 in muscle (except for methionine),
and 17 in digestive organ (except for cystine), respectively. In addition, free amino acid in
Anisakis could not be sufficiently analyzed by the similar method.

3. Hydrolyzates of Ascaris suum and Anisakis larva contained proline, alanine, glycine,
and glutamic acid aboundantly. Tryptophane (except in muscle), lysine, histidine, arginine and
cystine were extremly small amounts.

Quantatively, the following 6 amino acids, valine, methionine, isoleucine, leucine, tyrosine and
phenylalanine in Ascaris suum and Anisakis were accounted middle analytical amount.

4. Among the free amino acids, lysine was found most aboundant in each tissues of
Ascaris and alanine was also large amount. On the other hand, tryptophane, histidine, arginine

and cystine were exceedingly small amount.

(8)





