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pigmentphore in the skin.
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Studies on Complete Utilization of Squid

(Ommastrephes sloani pacificus)

(XIX) Manufacture of smoked squid meat (1)

Eiichi TANIKAWA, Minoru AKIBA and Terushige MOTOHIRO

Abstract

Various skinning methods of squid were investigated in order to remove the

By soaking raw squid body in the solutions of con-
taining livers of squid or crab, it failed to use practically, because the meat tissue
of squid was dissolved beside pigmentphore. As to soaking sqid in 0.5% lactic
acid solution for 20 minutes, it could be completely carried out skinning of squid.

The taste of smoked squid meat was improved by the addition of 0.01% ribotide

(5"-ribonucleotide) and 0.05% disodium succinate by weight of the squid meat.
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Table 1. Production of smoked meat

at Hakodate, Hoddaido

Amount of Value of

Year production production

(ton) (1,000 yen)
1956 18 7,200
1957 720 270,000
1958 1,160 440,000
1959 1,700 628,000
1960 2,650 1,059,000
1961 3,510 1,418,000
1962 4,000

1,710,000
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Scheme 1. Processing of smoked squid meat

Raw or Frozen squid

(Round or Frozen mantle meat)

I Remove head and arm parté‘,
and visceral mass

[Mantle meat]

Skinning (by hand, by machine, auto-digestion
at 50°-60°C for'10-20 mins., etc.)

Washing
1st seasoning (Mixed with sugar 5-15%, salt 2-5%,
MSG 0.2-1%, and polyphosphates

0.1-0.5% by weight of squid meat)
(Stand at one night)

Smoking (70°-80°C, 3-6 hrs.)
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BlED 4 HEBOBEICISNT, TOMBOERK, GARLLOERE L OCRESED 5V IXEE
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Cutting (by machine)

2nd seasoning (Mixed with sugar, salt, MSG, cotton
oil, and sorbic acid ete.)

Drying (by machine 80°-85°C, 10-20 min.)

Casing into

polyethylen film Vacuum casing

{Normal easing
B —
Gas packing

Packaging in carton case
[Smoked squid meat]
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EHTTIIA Y RBAERIIBT Shicv. AERTRBERCEVCEETAETAZ 2 2L, RER
B% 20°~30°C & L7z, 4 #EFREEREOZE M pH 12 5.8 BT H VP, ZDis 0.2 M Na,HPO,
F$L 0.2 KH;PO, OESHIZL Y pH 5.0, 5.5 35X 1° 6.0 OEBHLTARL, 1 7 FEHLR
‘L, TRICBBEDOL HEFEE L REL -, —F, 77 =FEEROZHE pH X 7.6 T
ERTVBHA, 20 pH Bk 21 A BRERB IV RE~OBEENBERIND 10, 1 7FF
Bz L 24 pH B FBEHTTERL .
i) #% B
EREBRFHZ L VELNRERT Table 2 77,

Table 2. Condition of the skin of squid during skinning process by
enzymatic action of squid and crab livers

Temap_
i
Time 15 20 25 30
(mins.)
Liver
Meat normal
Meat normal ;
80 | Difficult skinning " Rather easy skin- U
. Meat normal :
60 Meat normal Meat normal Dissolve pigment %i:&:gﬁ?iglggnt
Difficult skinning | Dissolve pigment Ralfl}rtlegr easy skin- Easy skinning
, Meat normal e
120 Meat normal Dissolve pigment " I\Dli‘:fﬂsgﬁeinmgnt
Squid Difficult skinning | Rather easy skin- Easy skinning
ning
Meat softening .
Dissolve pigment Meat softening
180 Rather easy skin- Dissolve pigment " "
f y Easy skinning
ning ’ SR
Meat softening s
240 Dissolve pigment lﬁiieaglsofba_mng t " "
Rather easy skin-| @ ocoive, pigmen
ning Easy skinning
Meat softening
30 Meat normal " Dissolve pigment ”
Difficult skinning Rather easy skin-
ning
Meat softening
Meat normal ; .
60 A i " Dissolve pigment "
Difficult skinning Easy skinni
skinning
Crab Meat softening
ra 120 | Dissolve pigment /" " "
Easy skinning
Meat softening
180 Dissolve pigment " " : "
Easy skinning
Meat softening
240 Dissolve pigment " " "
: Easy skinning ‘ '
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Table 2 {23\ T, BBGMZA AERBICHTAIEAAR Y = FFRERAIZ L VEEIZBO S, HE
RESTHHH, ABINRINTIBELARTHY, 1 VRITEFHICRIL, aEROBENER
HHABOBRD, {1 THRF L UREROZ/LIE pH izt s T BEXh, pH ORIz

BEDORL L CEROBHAERHTH S,

2%EEMY — SOIC LA HIRME LRI LARETIE, 80°C, 30 OB TIZ, 2% BBy —5
BPRALLSES L 2%RBY — 5 &y I 0 L o a0 b HBZRBETH o700 L
L, 80°C T 60 RIRETIUIHIBUIERS L5, # 5T 80°C TOAIRTI\ TITMERFHEAH
RURIIHETHEEZOND, TBRY —5 L/ = FEERERE ORI L VEESBROHH
DLEBDLN, ZOHEI VTRRINTIEEDERNRLV . ~RICHROBESREHT T
AROKLD L ZBROBHDENEL1 o7,

2) A HFERBSECH_FRACEHRMPD M HH L U OBHBORIE

LEOERLI Y, 1y L0 =FF
BRBREEO 1 AR TIE, HEOBD L
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HEOIEHFHREND, ZOHDA
BB LU = FRKCRET O AR LY
DEHMOET O ERE L. '

i) xZBHZ

FHTIVHBELAEAIH, BIOERA
1 7WEHME L, E D 23 CHEE
LicA 7 Fks SO = Kb o EHRE
PFHHFEL, ThboFBRCEBET
54 TR REREL % BOFRBRES
DEFEIUEL 1 VRIVDBHE
FRL, WREREBEROEREL, REM
DEFRBLOETERb L, LD L3I
ML o4 AR E—FRRBICERIOHL,
EROBMRLAE L. R (%) X
1 TRORBEMOERE, REZLOCERD
%, RENOBERTHRLAETRLE,

i #®% 2

EREBRAEIC L VML Hizon T
bhi-#ELYREL, Fig. 1I~4 05T
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Fig. 1~4 O#EENS, S HIF
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25°C
x 20°C
o 15°C

8

Dissolved nitrogen (mg%)
o
-
Qt\‘
-4 \

c30 60 120 180 240
Time of soaking (min.)
Fig. 1. The amounts of nitrogen

dissolved from squid by enzy-
matic action of squid liver
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Dissolved nitrogen (mg%)
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0 e L ) 4
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Time of soaking (min.)

Fig. 2. The amounts of nitrogen
dissolved from squid by enzy-
matic action of crab liver
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Fig. 8. Changes in the weight of squid during autodigestion

by squid liver
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Fig. 4. Changes in the weight of squid during autodigestion

by crab liver
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BEEETHY, 1 7HE~OERIKTHEE, I7—7YRIVERINIEECIL, BACER
LIk Z2 5605, 1 #REEROTTIE, RETRIOEAAEDbH, ZO/BIZHTY,
RREBOBEIETT 5. Thilk, 1 7ERORMN, EHEOBMICL2EREML Y, HETE
RADBHBAKRTH 1 REREBEIN D,

DEOEBREL Y, BRICHT D1 HFFHS IO R L 2GR, o HFREED
SBIEFIC L BETFOIEMC, SERC L 2RBOREY, ZhioHrS BRAREOSEY LEE
LB\,

RE, 1 AHREIZROCTERBERA 7% 50°~60°C, 10~20 SHEEEIMEY LH3HRNEE
R—RTATIebh T 525, A 73 L0 = FHRIEINC & 2 R, RREOBRERC X
LM, 2RWHIEN D ROMBEEC X A —SREEORELTHICE L TRREIE S L LTDH)
BhoL0LBbhb, ‘

(2) HBICEBMHOMBE -

B (1) OEBRCENTA 2B L0 = FFREEEEAC L 54 7 5 TR R e RS
HREDOEBHEFOHMEL, BRE L TEMUC R ORMDEZ L 2ED,

ZIT, A EEEREEOTME THE I~ A ERNET A HREY 2R T 5 EN TR
BEEC DRI OERNT AL E LTz,

1) SRR BIREEEE

) EByE

FEREE S 10%, 5.0%, 1.0%, 0.5%, 0.1%& L, FhFh 200cc. Fa —H —iZFEmL , BN
1 7K (A& 509 2BE L. RERLWEEL 20°C (RHL, R 8H L o oRET
AR OB R HIBEOIRIE & IR LT, ‘

i # R

LROFHZLVERL, BOIBRELERNTHIRD LS Tho,

(8) LO%AMAHPIZRELAES, FlEIVEIE I TRERCHEINDY, B4EL
10 BN THEM L8V WREAEO 2 OWRBEERE LRA LR, 10 HRTIXREHRLE
T CHRMCBET 2o [ TIDBRECHBIIHBCTELYTHD,

(b) 5.0%ABIIBELHED 1020 MEFREREKER,

() LO%IBEHETIRELL: BEIREOEHY IV AEEE LTEEOLBAEIIILL
FLIEBETS, 10 AHRBERCIREELIBLIVESE THRACEEL, 15 2% TRB4ED
RRHHET D, THCHL BRI 10 Y% TIRARE TEEL, 16 2% T ROME TEET 3,
COREMNSEBEESET TOHREIZIE 10 EBREOBRIBEN#EHY BN b,

(d) 0.5%BEDOIABMERPICA 7 ¥ RIE L BED LT 1.0% BAEOHBRIME & FEDEmH
BESh, FRESEITOHET 15 HYMBEIZIVESTHY, 20 HHTIIB4BOLIR LT
Thd, —F, BEIZ 20 FEOIBERZE TR OBRENBET2ICE YT Y, HE~O
ABMOBFZED SN, ThEK, HFCRIOBREOILBRBE/ERELBEbND,

(&) 0.1%EEEOHBARHIZEEL 7294 46 HEEEECOIREEIBIVEI/ETO
BE LTSERAEORAI LAY, BIBIpRERSLERTHD, T, REOBMIL 2
REFNEETERL £ 2EE TRBOEREZRED bhv. Z0BE, HRIRETHS,

LEORR L V4 7 0HEICIE 0.5%BE0ABERBEE ERLEZ LN, HEE4ER
WEEHEL, ARAEEC L > THEBICIRHE LB L3 Th,
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LRARMLEC & 2 KIBRE O WIRABSE & St THA A 7R L Y ORHERES JORR, BR
EROBIUOERBT D L & L1z,

D EBFE

[XIV, 8

BUHERE, ARSIVOKREROE/LRMBEIHE Q) & l“]ﬁ%'c bh, £ Biﬁ‘*f ARD
AMBERAIAHE 1D 2EABCHF o1

i) & B

BEft 1 7 2 BRMEOAMBBICRML, BHERRS IURR, ARERORMEAE Ltﬁﬁ

X Fig. 5~7 Iz5 %,

400

300

200

Dissolved nitrogen (mg%)

A A
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Fig. 5. The amounts of nitrogen dissolved
from squid by lactic acid treatment

_ 1.0% lactic acid

R 10p a [ S
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—-20 - A " . ) N
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‘Time of soaking (min.)
Fig. 6. Changes in the weight of surface skin
of squid during treatment by lactic acid
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Fig. 7. Changes in the weight of squid meat
during treatment by lactic acid

Fig. 5 (SAMMEZ X bEHERROEL Y T 1 45, AMBEOMIMCREL:, HHERRIEN
T3, SMEOABT TIXREESR LV ERMIBFTHIT 37, RECHIERIRS L, THIR
CRTERT B, SOL O REMEREOEEA HANBEOREEM.E BEL, FRMAESRIEC S
WIRREERT OO TRR L VB AEH L, S#EFHOEBIZH 1 1 RETOBEREIC

L B BBEROMR, WRTEIOBHABLESh20THS5,

Fig. 6 X 0° Fig. T R EthZh4 2 RR# &V AREROLRRIGERIZ T 2RI TT 4,
Fig. 6 TRAMBEOMMCHLCRROBEE MM, RIREFREORE & KMo &2 8
BHENB, %7, Fig. TZALRS L3514 ZERCEC TEEREDTH L HARERIL, 20
B RREC R DR EETh ol TROOREND S PERTIARZ LB IS~ Y O
b, BIBY 25 F o ~ORSHEES NS,

HEORRE Y4 7ERICABIGREC X VBALL, Lo ERERKT TR TR O%H
DI, AMBEEOLIF LN L > TREALLTREZ L SN2, ik, KRR
RESIUBHERRLBRL, 1 70MKEE L CIARBES 0.6%, AEEME 20 SEEL
THIUNEYLEL LN,

II. Y5R& M F&EEU SSA (ans/B=F Y IA) & BE2ofmicoLT

BiED Scheme 1 IZdoRL7c & 5142, 1 #HEMF ooz, FHIBNCRE, &gkt MSG
(Monosodium glutamate; 7L % 2 VB Y — ) OZERELI TV %, LT, THICERE
BAOMTAZFT 2REBEEAMKE N DONMLAOFIZBLONE2HT TH B, Lol &ES
MTHHA7 s SIBIVIAATIVFEFFIY, RFAVROITV vRED X5 fetkeroHk
PETHIXZAGIEARY, HEZEAVARIZFIRZIZALNB L5351/ ¥y BEKDO DT
HETHCODBIERBENTUIIZ LV, 9T (RFT7 25V UF7) BRIZH-TH, OB
FRABEEORKMIEICS & 30T RERDHRMEN LA LS MBI LWBLEATEILOTH D,

ZOBOBMEA, FIZDIBL2L 51— BEEOBTLE L THASRIBYIZEV T, 5\
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GREN EORKOM MILEEL SNARVGHLHNARA, BESARBIETESRDLIRbOL
LT, #ORBEBET 201013, Ar—BORKOKENEEI LV LDEEILND, Z0L>
BEND, BEDIIX, 1 VEEOBEIIEL, VEFIF G-VERIZVAZ4 FF PV T2 E
FUSSA (7B F } ) YL) ORMPRAKEER, EREL VA B0 BRI RESES
ZEREAD,

X B o ®

1. YR&KAS FOA BRMBUOEEIZE XT R

YK 4 ¥ (Ribotide) &Iz 5-VKRZLAF A FF Y v 20mRE (REEATEKK. 8
T, BAERDA VA HOEZERBSTTHD 5-1 /v BF I VLV (55D EEWRRT O
5-7' 7 2 LBF F )T LOTERD EEET HFLETERMTH 5,

1 AEBOBECI AT K74 VR ERATHHE, B1H% (Scheme 1 ) DL X3, R
1 7 ORGESRIEARE (66~T0%) T—HERFIZ/ VAL VEHTAHTESS <, TR
HRNST - TREMICTRITH D, THTERE, RUVBCITIE2FKOLEFIZVKS1 FE
BIMT2Z&ELI

Tiobb, E%, BV B0 FRIZ, BRIALVEOERIIN L 0%ROMEE, 2%D A,
0.2%MD MSG RMREL, ThEHEBRK (1) &L, X512 0.02%% (FiiC MSG Ol
ML 1/10 #izHES) YK 4 FEEML 0% (D) &, F 0.002%% (FET MSG ©
1/100 &) OVK 54 FEEmLAb0E (D) BRE L, ThEREZDFMTLY, £ALD
REIFEAL A HEL TH D 572,

Table 8. Effect of ribotide upon the taste of smoked squid meat
{Order of preference)

Samples
(n=3) I 1I IiI
Pa(nel 5 (No-addition) (Ribotide, 0.02%) | (Ribotide, 0.002%)
m=
A 3 1 2
B 3 1 2
c 2 1 3
D 3 1 2
E 3 1 2
T, o ' 5 1n
Note , Sugar 10%, Salt 2%, MSG 0.2% added

AR Table 3 (TR, CORRIY, SESHERMCOVTORMMPERD SR E Ti &L,

ZALOFHMT 2k05 L, ‘ '

= 2T, 14+5+11

L“f:ﬁzofy
- 8o =2 (T ~T)*=(14—10)*+ (5—10)*+ (11102 =42

Kendall DREE L Y, HTLE m=5 3P =3 OHPAO S i, 5%ERICE T 82 &ir
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D, S>S olFCHY, FA—-BEOKRE Wik

___ 128 12x 42

mi(nd—n) = 5(3—8) _

LY LIGEVER R T, 202 nb, EFOIERSEIIES Mic—Fsnidb Y, LisisTih

5 3B D HFIEAE (O) BB (VX F 4 P 0.02%5M) AELLT, (D) RY (VKEFA ¥
0.002%) AMZHIZRE, (1) BB (VEF A4 VERID 2ABIBDZLNBELENTH o7

IR L O EEOF FRIFOEREEE L, MSG #HEDO A %Y 0.5% (4 #EIZHL) &%

FEEHICLALDOLEBRESEL, ZhDIZ)FESM1 Fd 7R L 0.56~0.005% & (£5 MSG

IZH LTI 1/1~1/100) O@E TR LSO THR ML, STREOHEIC & 0 BFERLORE & T

otme EOFRERIT Table 4 IZRT I3 ThHoT, VEFZA FEME0.01% (FF MSG izxtL 1/50

=0.84

Table 4. Adequate amount of ribotide on the taste of smoked squid meat

w
I I I IV v
Materials
Squid meat 100 g 100 g- 100g 100 g 100 g
Sugar 10 10 10 10 10
Salt 2 2 2 2 2
‘“CMSG”? 0.5 0.5 0.5 0.5 . 0.5
“‘ Ribotide 0.5 0.05 0.02 0.01 0.005
Orggfeorfence 5 8 2 1 4

) HRET, 0.02% (FERF MSG =L 1/25) sk r 0.06 (FHFT 1/10) AZhizo&F, 0.005%
(F#f 1/100) CX VK& 4 FEEMBICHEL, PRPRFTHH2, MSG & A& 0.5% (MSG
XL /D) TR, 2-TY RS FOEERNKRKE L TTREBRICET S L5 XY BROFA TR
BEHREPRU 72

L EORREL D MSG 2 0.5%BEHOBE )V HK 74 FORMEIXAS YEIIHL 0.01% BEHE
YrAZEdDOND, Lnl, B &EH IV MSG OoFARIMTEET IS TEbELTHD
DT, FNHLDELOBEHIIONT, VESZ 4 FORBRMBLEETNEZEILZS T THV,

2. Ukk4 F& SSA ORISR

UERZ A4 FOIEMZ, &5z SSA (Disodium succinate; :11\73‘_‘7- FY T L) i»[’]&lfk{%ﬁﬁfr
2, SSA BAORBLL SN TREFTHS,

Table 5 i, WV EDS PEWIZN L, W8 10%, &3 2%, MSG 0.5%, VX% 4 F 0.01%
(MSG =3 L 1/50 ®) #imx, =52 SSA OEmEY 0.25~0.25% (MSG ARz L 1/2~
1/20 &) OWEIZEZ TRML, MERCERRBE T L A#RERT, Thizthiy, S8A o
EEE A AL, 0.05% (B MSG i3 L 1/10) AEd Bkt &, 0.25%35 X 0°0.08%
(Fh2h MSG iz 1/2~1/6 &) T3 SSA Otk GHBEL B 45T &, AN 0.25%
(MSG (3L 1/20 8) T SLERAN TR A o700

WIZHEOPFRE LT ARICH LK 6%, &I 1.6%, BIUHO@/KEL T, i 10%, &
i 1.5% DELIZ, MSG 0.56% KX YHZ1 ¥ 0.05% ¢z, ZTHHDELIZ SSA 2 0.06%
BMLIBEEBEMURCBE LI OV TERER ST~ 70, #%E12 Table 6 IZIRTL5 T, %
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Table 5. Effects of ribotide and SSA upon the taste of smoked squid meat (1)

Samples
\ i 11 v v
Materials -
Squid meat 100 g 100 g 100g 100g 100g
Sugar 10 10 10 10 10
Salt 2 2 2 2 2
“MSG” 0.5 0.5 0.5 0.5 0.5
“Ribotide’” 0.01 0.01 0.01 0.01 0.01
“S8A — 0.25 0.08 0.05 0.025
Ooretorence | 5 3 2 1 4

Table 6. Effects of ribotide and SSA upon the taste of smoked squid meat (2)

Samples Light seasoning Heavy seasoning
Materials 1 I I v
Squid meat 100 g 100g 100g 100g
Sugar 6 6 10 10
Salt 1.5 1.5 1.5 1.5
“MSG” 0.5 0.5 0.5~ 0.5
‘‘ Ribotide ”’ 0.05 0.05 0.05 0.05
“SSA” ’ —_ 0.05 — 0.05
_ 2 1 - —
Order of —_ —_ 2 1
preference
4 3 2 1

0o, #0, @AnoFAKRZLTHVES 1 FOIEHMMT SSA 2EMLAFAREEHEIN:, 210H
O&HOLOmMECHTIE, MHEOHFINBEL THFENZIDLHEEINL,

BELBIVZORBRERL O SESOMRE ST, BI04 78 X OBEROMECY H5 (
Fds X TF SSA #HMHAL LTHAT 2 L BRI —BRERBINDZIZLVBESMATHS S, biek
= MSG %1 AHICHL 0.5%MBIMT BJEITIL, VK4 FidED 1/50 e LT HRICHL
0.01%DFA/RY, R LK 6F/1kg WE (272U, VHES M ¥ 19, 60HELT), %/ S8A
REL K MSG 3L 1/10 & LT1 ARIZNL, 0.06% &7, EELEHK 0.20/1kg 8E (7=
2L, SSA X 1y, #9046 & LTHE) &b, AL T 6.2 H/ky BERY L5,

-3 o)
1 7 IRBOBSERC 1517 5 MR DOV TA 73 & OF = FEMEBEERRIC L 5 MRS EY AR

BB L DHEFEERT L. TORBR, WEOHBEBRFAZL2FETIYE, HEEMHTLT
HEARORHI SCAROIBHETL, RANIZRERRThH -7, —~HABMURETIZ0.5% 1
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1963] B BB TR A AREFIRCET AR GE19 8D

BRIz 20 HEREET A I LILL D HENTETH o 70, RIZA HHEBOFRIZIWT, RAOW
B, AERSIOILY I VR — SR EOERROMIZ, VHSA FBITIATBF M) VAR
FRENRA ARIZHL, 0.1%310° 0.062BEMT 5 & BHAI—BREINDZE2HEDT,

D
2
3
)
5
)
7
8)

x m

I » R (1942): JukFDEM  (542), pp. 6-7; (549), pp. 5-6.

B (1958): MMKBFE (20), pp. 77-89.

B« K (1955): BEHAERE (O, pp. T1-72, KEFFWEFERHIES 1 R,
B« B (1952): JLAKE®Z 3 (1), pp. 81-94.

KB S - EEF (1930): ALBLAM (99), pp. 40-5L.

A - )1 (1958): 4 A0k EmT p. 98, M KEFAL.

HH - B 1988): 4 # O EINT  pp. 9-14, SedKEHML:.

I (1962): {aEEEes 41 (4), pp. 2-11.
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