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Studies on Utilization of Waste Water in Fisheries Canning Processes—I

Changes in Components of Shellfishes during Precooking

of Canning Process
Hiromitsu Osada and Kinuko Maebuchi

In order to utilize waste water in fisheries canning processes as food. we first
investigated the rate of components removed to their broth from raw shellfishes and the
changes of chemical properties of fat in raw shellfishes by preccoking in the canning
process.

It was found that the broth of baby clams contained a great amount of protein. On
the other hand the broth of top shells contained only a small amount of it. Generally,
about 20 percent of protein, about 40 percent of glycogen and the great amount of free
amino acids in raw shellfishes are removed to their broth by precocking.

Taurine was contained especially in a great amount and essential amino acids were
contained in considerable amounts in their broth.

Fat in raw oysters and baby clams is not removed to their broth by precooking and

the changes of their chemical properties by precooking were very little.
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Sample Sample

300m¢ fmz ., 100°C T2043 R | Homogenize. Homogenize.
ma#aLz-ob, 2895, B Homogenate(2g) Homogenate{100g)
EiZRBIC3EEELHBL T | Add 20 ml of 6 N HCI. Add 300 ml of "800 % ethanol

. and heat at 100C for 20 min.
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THEBHETS. TOEBE FiltratFellter. {extract repeatedly three times)
T80T AL HICT R/ — o Extract

: Determination
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O e Vo Add 100 ml of 80 % ethanol.
ThHilT 3. AEIZ2%BE S Filter.
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Dowex 1 X 8(Cl-form)
Elute with 0.02 N HCI.
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ks a=+r 7774 —TH (Free amino acids)

E'L7. Fig. 1 Procedure for determining amino acids in shellfishes.
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Table 1 Content of protein in raw shellfishes and their broth
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BH L, vFIMES LI Raw meat
V. —F, EHERD S ) 2—b Raw meat Broth (ratio)
vREELIFRIC S NRLE gf“l 8.4 1.96 23.4

. ) . aby clam 10.6 5.94 56.0
o THY, FFEHRSDE Clam 10.0 2.93 29.3
V. ZoFEHDOs ) I -F v Abalone 23.5 0.98 4.2
B AHO £hicxdLT, # Top shell 20.0 2.39 11.9

¥, TTEHL6~48%, ¥

D42%, THY, "= S UMNWB~BBTHE. LOXHILERALERTEE, £/ ) a4 0
DIEVDOERBEH BTN HTHAS.

3. ERodlEn{bauE

- = 43 (el Bl 7
HERADS BIBRAMEOS Table 2 Content of glycogen in raw shellfishes and their broth
AFBLCETHYICDONT, £ (%)

By AL t . s L S

D hlED eI E %_;%/\/_ Glycogen Broth
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LR T 4 U RO E S & Oyster 8.10 3.7 4.1
e . Baby clam 4.95 1.26 23.5

(=1 =3
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&0 Abalone 3.99 1.90 47:6
O EXY A XEMITARM Top shell 2.97 1.26 42.4
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50cm Column of Hitachi $2612 at 55C 15e¢m Column of Hitachi # 400 at 55C
pH 3725.0.2N Na-Citrate, pH 4.25,0.2N Na-Citrate pH 5.28,0.35N Na-Citrate

Fig. 2 Chromatogram of amino acids in raw baby clams
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b 1mg BEE \ value value value value
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Fo. VARF U Oyster T meat 195 181 10 10
DT I /I Fat in 183 168 17 17
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Table 4 Contents of amino acids in raw shellfishes

(mg% in wet matter)

\ Sample

\\ Opyster Baby clam Clam Abalone | Top shell
Aspartic acid 388 699 703 1052 1136
Threonine 107 150 185 252 383
Serine 65 82 98 187 282
Glutamic acid 810 1283 1216 1663 2049
Proline 242 326 288 679 614
Glycine 226 651 472 993 1061
Alanine 244 578 705 524 860
Cystine - 24 4 - -
Valine 201 457 428 480 629
Methionine 65 172 114 167 269
iso-Leucine 195 308 332 387 264
Leucine 286 531 520 638 947
Tyrosine 57 109 103 106 175
Phenylalanine 140 322 289 319 457
Lysine 431 -826 523 556 894
Histidine 122 137 120 111 217
Arginine 285 299 405 886 1176
Tryptophane 1.4 1.3 1,1 1 1.4
Taurine 311 826 697 1193 1471
Total amino 9176.4 7781.3 7203.1 | 10194 13385.4

. HRDOERTI/EEE

HEEORET I/ BESRIIFESKRLAEEIIC, 2T/ BEARCHFINREE, TH Y
MREAVE P ot. CONET I /MEBRATI/VBEBICHLTHLLOLHL . AFR3H9I%,
THVIE15%, ~Ts VIR, TUE, ¥ IRIIETH 1.

He2DT I/ BTHRLIBNDEIVWTNOEL 2V Y v THE. TOBOT I/ BETHVDR, #
ACRTI5=v, 7Yy, Furiveg THITRIIVYY, T2V, FAEIvEE =
FYVTRTS=v, YAuiivE, TOETRTNY=V, T7=v, JIWEIVB, %/, ¥
TTCRTNE=Y, SYY Y, TI=0ThHA.

EHT I/ BOS>BLEOAICHKEBLTEVWDRTI=VTHEN, Thidsr sz vEREHIZ
BORESH2 0 REKRIZEBICEASELTHWADTREVWIEIELONS. U, HAT I/ BREWT
nbLrd, 3~30mg¥RETH 7.

1. BHEOXRTPORRETI/VEHESR

BFoZHToOBET I /VBERBEESIKIRLALIIE, EHF~RLT I/ BO 3 ~16%8BIT
LT3, 7, £#R0#HET I /BICHU TR, AFE164%, TH VI{32147%. ~= 5 V{3104
%, TTEI329%, 4V T304 TH 7. DT I /BT, 29 ) YEELE L, 20WTY
Vo v, Ty, S YERELAEN T, Zho0RIZTVYE, ¥ 2B T




KEEEREICE T 2 BHOMAICEAT s % —1 73

Table 5 Contents of free amino acids in raw shellfishes

{mg% in wet matter)

Sample
Opyster Baby clam Clam Abalone | Top shell

Aspartic acid 29 1 11 2 3
Threonine 30 12 18 21 10
Serine 20 2 5 19

Glutamic acid 85 87 79 57 35
Proline 86 6 8 24 0
Glycine 63 136 69 45 81
Alanine 87 117 331 61 80
Cystine 5 3 4 - -
Valine 19 9 22 10 6
Methionine 10 6 12 3 5
iso-Leucine 14 10 21 7 7
Leucine 11 6 13 1 4
Tyrosine 7 8 14 11 5
Phenylalanine 10 6 11 7 3
Lysine 18 9 16 11 5
Histidine 17 3 6 7 4
Arginine 29 32 39 153 116
Tryptophane - - - - -
Taurine 350 354 271 693 1054
Toral amino 890 818 950 1135 1427
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Table 6 Contents of free aminc acids in broth of shellfishes

(mg% in wet maiter)

Sample
Oysler Baby clam Clam Abalone Top shell

Aspartic acid 36 62 22 2 58
Threonine 14 18 8 4 20
Serine 6 10 6 4 14
Glutamic acid 114 134 122 14 146
Proline - - - 2 -

Glycine 202 178 64 10 170
Alanine 122 116 242 14 154
Cystine 6 o 0 - 0
Valine 22 10 8 2 6
Methionine 16 8 4 2 10
iso-Leucine 10 4 4 0 6
Leucine 22 10 8 2 10
Tyrosine 14 6 4 2 8
Phenylalanine 18 6 2 2 4
Lysine 46 16 10 4 6
Histidine 4 2 2 2 4
Arginine €0 64 32 40 82
Tryptophane - - - - -

Taurine 730 546 452 220 648
Total amino 1462 1190 990 326 | 1316
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