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Quality of Flatfish from Hakodate.
Part 3. The factors deciding the quality

3. Relations between the quality and the amount of connective tissue
Keiichi O18HI

Abstract

Though the effects of connective tissue upon the taste have been suggested by several
researchers, their actual data did not present a clear picture, because they could not define the
taste and the toughness of the foods clearly.

The present author has studied the relations between the quality and the amount of con-
nective tissue. In this'case, the quality ranks which had already been proposed for the fifteen
species of flatfish by the author, were used in place of the taste, and the amount of connective
tissue was taken up instead of the toughness of the meat.

Connective tissue is estimated quantitatively as follows: Homogenized fish meat is pipetted
and digested with pancreatic solution of phosphate buffer pH 7.0, 30°C., for five hours. After
having been collected by centrifugation, the residue is heated under a pressure of twenty pounds
per square inch for two hours. Next then it is extracted with two per cent of trichloroacetic acid
solution. This extractive is regarded as gelatine which has been converted from collagen. The
residue from which gelatine is removed, is regarded as elastin. These quantitative results are
expressed as nitrogen mg. per cent of raw meat. The sum of collagen and elastin is considered
as connective tissue and calculation is made of the ratio of collagen to elastin (C/E).

Collagen, elastin, connective tissue and C/E are compared with quality ranks of flatfish and
the main methods to cook flatfish by Spearman’ s rank correlation method. The results thus
obtained were as follows: The relations among the quality, main cookings and the elastin
quantities are significant in the five per cent level (Py.v5), while the others are not significant
in this level.

Moreover, the deviations of individual concerning connective tissue and C/E are about ten
per cent as a coefficient of variance. '
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WCEIR L, SRR E LTS L OMICHEIES KV L S LED T 5,

LlFo 3t moBESIcBRLTWADTH A0, BEORBUCHEEY RvTHY, %%%it@é
»EABNCEIHsR A b SIS 45, collagen KU elastin B, FICZ N b ORBRULEHBRIB
HENTH3 v AHORERUBH-HES N TH 5 RrREE L OMIC & ORLBIRSH 3 PHEHL TA
oo ML CEMBBEOERICIINS { OFESHDTLOMNUIb—E—Erd ), FIEELWRED
HHLDLH D, FEOTEBEIZET 5 BEIIENIMER L 2 FRTIT 21,

® 3

T2 DR EEROESII, TTWR YK, WEE Q3T A» VEOBEKR CHET 54 trypsin BT
pancreatin 7c & OB v CREFHELIA OBE #IEH L, FICEIEE QIBOTREL TIRRE Y TR
L. BRLTEERET 50, BREFYEEL THEIESRL LT3, BLINTYBED b SICm#
L collagen % gelatin 1228 2 BUKEL 13 2 BOSHALEHRTHIL, BT elastin L LT3, 5K
OB FIOBEY A LD TH DOl BT, AAEDD MK % K THi L 100meshO
THEL B A MR L TR L L T30 Th 208, KTIHBAERSOHMBIAFTRTTH Y, B
100mesh OETIIENEETH DT, BESBAICH2 2 L8FREND, FEAMKD ORIE L LIS
5 ARG RS v 5 A TI311.45%, < 2 ¥ U Tl 11.12% THAZEB ORI ERASTH 5 Lv D
SR DTy Do Ki- Tsuchiya Febid, BE% 5% KCl THilll, 20mesh Of Tl LEE Y &5
SR L LTy 325, JOBEHAOEROEEIZ L DTHRESEL (RO TL 5, ORI, 19544°
12T CRMES nio~ 7L 1 ORAY 2 RSB AL Ay, Tsuchiyaltd & 7 U7k THRETE
BEELEED S, 100g0BHICH T 2 SRS OEFRmI799, 59, 633, 618, 424mg Th D TEFIGH
U< LR & e 7 4 F—lohd Tk CBREL 7 b Ol 8.0,1.0mg EBEFO— &V 9 EEHEL DT,
T DI &b HENEKC k ARAICIISRBROBE Y ERICREL TN, TORREERLE VD
Z el B,

EE Rl ERE A HI LB 0T, RICEAORIHNEY B TRLSEEROKRINE U TAL, JHIACTR
PIDREERIC £ O T bAEET 2 LB > 08, BEO Ly OTIIES 4,000 EEFREOHR TN OMHRC £
5N LR L OERSTHAT, SREEETH Y, ERLERTHILBLL DL,

EREMERNOEIBH L LT, BRESLUSNOER B L YV IMELTKCTRL L, ThERbaT
B 5B RA, COBEICIHHIREOT CRBRSELN, FREIEO BRI ROMRE BIAC &
Sty FPA35.00g% T D RIKTOCH A, HEF FAF—IChPF vy F TEHNR LT O ULD2LY
P B L DT B b DRI E L, T D15cciZpH8.00M/ ISHERENR CHHI L 225 v 7V T
F o HE10cc T MMATCT 5 BRI E &4, BEHICELAREL, MK THENKL, LERIC=v e Y
S DREIEHR B ETINYEEEA L, JOBREYRIL20Ibs, 2BRIMEAL , B 2 %0 =H(LEHR
THIL, *0Z=E¥HEL T collagenzEF & U, B0 idelastin £ L U, WEOAFH 2 AERME
Frll,

RUKsH T @ﬁ&m+%v+4v~%mvL@%@#ﬁﬁ%%&&ﬁmm%mwwa,~&ma§¢ﬁ
e LTRTORERETS 505, D < &b I OB THRE L HREAN Tl —g THOREN0H 2RI H
bhice ZO—Pi% Rt EROBY TH DB, F—ORMICFEROEEY 4 EREEA L2 HFE, RA100gH
N OERESZERIT2TT, 207, 288, 203mgTH DL, T LEBEROBEHM & AFLOERRIZ DV TIERD
meThotr, HHIBHEI2AR <L (EAYRE L LFORSHE0, 1, 2, 4, 5, 10, 208
DR LEEORTIIEA100gY Y 391, 259, 163, 68, 68, 67, 67TH U, 4 BHLIBIFRA L—EL T
TRES SRS L TR L LT3 LW BRRUEBD by, LhllEeMyBA EROK
VRS 5B LI REBTH 5, HLIOBMEROBEFSRL TRMBRZOIOTHZ 2 L)
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BEIfTb LD, Mk blE, AFEOHNTHL IV AHORELAGSE TELLF—F—L bf
B—BERfETHEMNOL 28RS B L NNEI—SEREBE O 20 b Th b, '

IOFEE VEIBO 2R TH 1955452 BE<FL £ 6 BIS OV THEEE(LFIIEL, AUL(E
SHO 2ICHBOMESE 1 BEIBO WV A FICOWT %Eﬁl’a‘i@%ﬁ“zﬁ«% 1REE2FLIRLI.

ik EEEL
|1 2 3 4 5 | 6
SRS N | 192 | 158 | 144 | 144 | 173 | 158 me%
C/E 3.00 | 3.68 | 3.97 | 3.97 | 3.53 | 3.68

#25% Collagen, Elastin % [\ SR4HEE

Collagen—N . Elastin—N RN o/

mg% P | %EN | meg% EA | %EN | me% &w | %eN

e 5 2 211.2 | 6.6 79.2 | 2.4 200.4 | 9.0 2.7
v o= v 19%.8 | 6.3 408 | 1.3 237.6 | 7.6 2.0
~ # v 4 120.0 | 4.4 64.4 | 2.3 182.9 | 6.7 1.9
~ v % v 86.4 | 2.9 62.4 | 2.1 148.1 | 5.0 1.4
s ox oo 123.0 | 4.3 2.2 | 1.5 165.2 | 5.8 2.9
£ AV 4 9.0 | 3.3 50.0 | 1.7 146.0 | 5.0 1.9
LA 159.2 | 6.1 455 | 1.8 204.7 | 7.9 3.5
RS A v A 3.7 | 4.3 59.1 | 2.2 172.8 | 6.5 1.9
TA v A 159.3 | 5.5 45.4 | 1.6 204.7 | 7.1 3.5
BV AU 4 124.8 | 4.2 4.1 | 1.4 163.8 | 5.6 3.0
> 2z 244.8 | 9.4 2.4 | 1.0 271.2 | 10.4 9.3
y v o~ 7 182.5 | 6.9 40.9 | 1.6 223.4 | 8.5 4.5
A+ H VA 100.8 | 4.0 69.6 | 2.9 170.4 | 6.9 1.4
¥ 2 H v 4 158.5 | 6.2 19.2 | 0.8 177.6 | 7.0 8.3
TFI AL 100.5 | 3.9 9.6 | 0.4 0.1 | 4.3 1.1

DFEORPPNIROBASEPHE L L L (BETH—IC LI bDTh B, $8B1, B2RPOC/ER
elastin F B3T3 collagen XD TH 3,

£

SRR e (FC/EOWHNE () 11161.5%0°3.64 T, EHEE (S) 1318.43%150.357, 52/kK¥ET
He L fER (m) 13142.1~180.9%.0°3.26~4.01T, ZBiEE (C) 1311.41 RU10.30TH 5, S5 2
FEOBADHEIZOVWTHEBEHI R LUEETH Y, BEFRENS10ZE TH S LIREL, XInbolEE

25, BBy OFEOHIEBEOEME L AE Kb D ETHIE, 5 %DOKETHEREL > 3BEHO LR E
Tﬁﬂ&zizﬂum{m %@10/%%301@‘23‘5 LIk DTREN D, ML, EREEZRIESEON &2
Y, n=60DL ¥ ~/— WX x0.105L 70 30 b Th %0 HEELOWED b B 2ROEIZOBEDOE ALY

BlTEARIIE bR,
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Kz b ORIEEY BBER UL B~ Thi, ARREIBIRURLTHAER, b EF\BEIC &
DElLy, R, BN, rofticoEL, Ao =L CEYINbICENERL, 2, 3, 40OREKY S
A, SBT3 v A OBEFEIC X D TIEY B L7z, collagen, elastin, #EFFAREA UC/EITAMNC &
NKRB LA EIERY D3, BMEIIEIRO L, 2ICRLTHI3DLERRICERAIFMNTH 3, chbrd
LW TEIRICT U T oSk L FSRIC Spearman ORI X 2 TIEMHAERIZ BE L, BRY B4 HIC

H3R WHE, EREM, FIA&OREORL

|
|
|

E #+ = = 3 A4 X 7 7 h o>+ V A % 7

T ¥y X i 7 w + 2 ;

> ¥ A ¥ F F R v

= v % 7 v o v T R VR

2 v 4 v ¥ 4 4 X 4 4 2 F 4 4 4

() & B B 3 3 3 3 375757575 1 11 11 14 14 14
(C) Collagen—N 2 31015 9 14 6 11 5 8 1 4| 12 7 13
(e) Elasin—N 112 3 4 9 6 7 5 8 | 10 13 11 2 14 15
) B HFHEHL N 1 3 7 13 11 145.5 95.5 12 2 4 10 18 15
(C/E) C/E 8 9 1118.5 7 11 4.5 11 4.5 6 1 3 |13.5 2 15
(u) # H B 3 310 3 6 10 10 10 10 314.5 3 | 10 10 14.5

B4z RAERSORERR

q—c ‘ q—e q-—ct iq—C/E’ g—u ] u—c u—e J u—ct} u—C/E

J
|
0.387 |

0.110 \ 0.498 | 0.285 ! -0.121 ’ 0.544*

0.454 | 0.218 f 0.101

AU INPBEASI &IT elastin BOAD 5 BISHVKETRE LBIFE S D, collagen B, SR
SEBRU C/E BRI LV S I L Th b, MEEHAKLLIIBRED S LSRN, FrFfks
13 elastin BDAD 5 ISV /KE TR 5 L A %, B elastin B A2 7 v A O SERUF AL
LEBfRD 5 bEN IV ERERL D B,

#i= Tsuchiya b DREE & OHEETH B, ABELIBEL BRI E 7 2, SSHL 1, <HL 4 (=
2HVA), sX2F (LS HVA) ODAFTH 38, FTIREREO—HL T30 s X2 %153 T, fiud
2REE QI IBELEDETH S, 2O LIEORRRATH S I —~HULOIBERRIHENTH A
S TNLOEEELTEALNSZ L3R LICHEEBLTH 505, AHEORNSR TIIEGE 2
NBRENLOTIERY, AN & 22kiE Tsuchiva HIZk 2L AV AHORLEL TlIEs kL, »
LV A S ORTIE middle & tail &L TEULGERD B, ZOBUOESEHEOZDREL 2T 25 bH
N, BLARETHIZEL -ERISBEROBRYEAGLLEDIDOICONTTH S, KCIIFHHLZELD
EIbNd, LORBILRALNBEY, 12, 1, 2 Bo~#v £ 1008 Y Y OREREMER Omg B3
68, 183, 162 Tdh D THEL BEINA Ev , FHIEENHRBEIS MO D TRE KDL O bHNE
Vo BAIZEALNIOIIEEEDOHETH S, BLENETHOTHEEULEERC L > T—EBLLE
MO IERTH2T, TNEZOFEL 2EMESEL L TFERT 2B VB vy, Tsuchiva Kb
LB IO FERGSEL VEDTELLIDTH S S, 4TI THBELE LTy 3Dl EMOAE
Wik & DTl {, B—RNCE—BREDISEO L A E2FHEMOL 3 FETHIFL, FoRHLATH
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BEAEMRNM LRSS TEBRL LV IFICAELBER RO LD TH 5, 0

® 4 ,
SEENHOHE & U TRIH S AHEIC elastin K455 v S BERSESD bhviz,
B 3
FEEE O NEE—#IE, IR EREN K TEESK, BRI E <R LT 5,
X [
1) Lehmann, K. B. (1907). Arck. Hyg. Ixiii, 134.

2) AARK - AERHE (1935). HKES 4, 195.
3) Tsuchiya, Y. & Takahashi, 1.(1950). Tohoku J. Agri. Res. 1, 209.
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