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Studies on Utilization of Waste Water in Fisheries Canning Process—

On Components in Broths of Mackerel and Mackerel Pike and
Elimination of Their Offensive Odor

Hiromitsu Osada and Kinuko Maebuchi

In order to utilize broths produced by process in mackerel and mackerel pike canning as food,
their broths were adjusted at Brix 37° and the components of those were investigated, and then
for the purpose of eliminating an offensive odor, the effects of the addition of some allyl com-
pounds and of the dialysis were investigated.

It was found that the broths of mackerel and mackerel pike containad a considerable amount
of protein, fat and histidine and also they contained a considerable amount of magnesium, but
very little of copper, zinc, lead and arsenic.

It the case of the addition of allyl compound in their broths, an offensive odor of those was not
completely eliminated, but in the case of the addition of allyl alcohol and allyl thioglycolic acid
of 0.05~0.25 percents in their broths and of the dialysis of those with viscose tubing of 69 mm
in diameter for one hour, an offensive odor of those was completely eliminated.
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Table 1 Proximate composition in broths (Brix 37°) of mackerel and mackerel pike.

(%)
Broth
Mackerel Mackerel nike
Moisture 39.6 42.1
Crude protein 18.2 26.0
Crude fat 34.1 12,0
Crude ash 3.9 5.4
Carbohydrate 4.2 14.5
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Table 2 Contents of metals in broths (Brix 37°) of mackerel and mackerel pike.

(ppm)
Broth
Mackerel Mackerel pike
Fe 14.50 5.05
Cu 1.38 1.13
Zn 16.00 7.00
Ph 0.13 —_
Cd — —
Mg 425.00 100.00
As 0.06 —
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Fig. 1 Chromatogram of free amino acids in broth of mackerel.
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Table 3 Contents of free amino acids in broths (Brix 37°) of mackerel and mackerel pike.

(mg %)
Broth
Mackerel Mackere] pike
Aspartic acid 3.3 10.0
Threonine 33.3 36.2
Serine 18.4 31.5
Glutamic acid 87.1 104.5
Proline — 25.9
Glycine 37.5 84.5
Alanine 102.5 124.7
Cystine - —
Valine 29.3 46.9
Methionine . 18.7 26.1
iso-Leucine 16.4 19.7
Leucine 32.8 36.1
Tyrosine 18.1 18.1
Phenylalanine 45.4 4.1
Lysine 208.3 98.7
Histidine 1,889.1 2,552.4
Arginine 8.7 8.7
Tryptophane — -
Taurine 556.9 826.0
Total 3,105.8 4,054.1
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Table 4

broths of mackerel and mackerel pike.

Effect of addition of allyl alcohol on elimination of an offensive odor in

Allyl alcohol Mackerel broth Mackerel pike broth
%) Fish smell Allyl smell Fish smell Allyl smell
0 R - b -
0.025 ++ - 4t _
0.05 ++ ++ 4+ 4+ —
0.10 - + -+ — +
0.25 - ++ - +++
0.50 — + -+ - S
1.00 - T+ - ++++
++ 4+ + : Remarkable. + 4+ : Considarable. + + : Slightly. + : Faintly.

Table 5 Effect of addition of allyl thioglycollic acid on elimination of an offznsiva odor in
broths of mackerel and mackerel pike.

thiogllyl-i me Mackerel broth Mackerel pike broth
% Fish smell Allyl smell Fish smell Allyl smell
0 ++++ - +++t -
0.025 ++ - + b+ 4+
0.05 ~ ++ +++ +++
0.10 - ++ - et
0.25 - +4 - Ea_—
0.50 - +++ - ++
1.00 - ++++ - s

++++ : Remarkable. + + + : Considarable. + + : Slightly. <+ : Faintly.

Table 6 Effect of addition of allyl isocthiocyanate on elimination of an offensive odor in

broths of mackerel and mackerel pike.

Allyl Mackerel broth Mackerel pike broth
1sothiocyanate
Fish smell Allyl smell Fish smell Allyl smell
0 4kt - ++++ -
0.025 ++ ++ + + ++
0.05 - ++ - ++
0.10 - ++ - +++
0.25 - +++ - +++
0.50 — +++ - ++++
1.00 - +4+++ — + 4+ +
4+ + + 4+ : Remarkable. + <+ 4 : Considarable. + + : Slightly. ++ : Faintly.
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Table 7 Effect of addition of allyl sulfide on elimination of an offensive odor in broths of
mackerel and mackerel pike.
Allyl sulfide Mackerel broth Mackere! pike broth
) Fish smell i Allyl smell Fish smell Allyl smell
0 +H++ - ++++ -
0.025 - I - +bt
0.05 - ++ - SRENNENS
0.10 - s - NUERE
0.25 - PR - TR
0.50 - PRI - et
1.00 - e - O

+ + + + : Remarkable. ++ -+ : Considarable. ++ : Slightly. + : Faintly.

6. ZUIMESHIFEME | BRASBKICL3H N ABLUY V2B TORENE

TYMESBERNE 1 BEEBITIC L3 "BIUY Vo HITOBREHROBERIZFE 8 ~111TRL
kS, TYTHI-LENDOEE, vAEFTESHARRIREAEED SR hs /208,
¥y EHTREFRGENEDON, 0.05~0.BZ0FMTRLICHKE TS,

TYAFAZY 2 - BERIMOEE, ¥ BEHTRERDEMEDL SO, 0.05~0.1 %0HMT
SAUTHRATEH, V2B TREFL TS HHRILL, 0.058FMOBAEPLPELEN
a7

AVFAYTVYETYALENOES. WTHOBALEELLBINT S LERLRIBRETE 34,
vl RNEL. g, BTV AEMOBER, WThOBALEE L BITHRIIEEA
FEHOLIT, DUDBBH =V = RNE-TC.

PEDEROLIIC, 428, v rywEHOBRRT I MESHETRMUIC KD TRELIKKRSET
VN, TYMEEHEZRNMLAE1IBEEESHRITACEELDH5HOT I n{teBEEM
LABATAICRRATES. T bbb, yNEHTRTYINVNTAZI—%E, $VHHTRT I
FAS) 2 —nBERNT S ERRABROFL W ENED o N,

DI NE LT v FORBEOEHOEFELVAERITNATNOHEMCELILT ) vike
UEBLEEMULAOL, 1EBEHEEBNTACENEIDRLMATESEEZ 005,

Table 8 Effect of addition of allyl alcohol and of dialysis for one hour on elimination of
an offensive odor in broths of mackerel and mackerel pike.

Allyl aleohol Mackerel broth Mackerel pike broth

(%) Fish smell Allyl smell Fish smell Allyl smell
0 PR - e+t -
0.025 R - 4 -
0.05 trt - - -
0.10 + 4 - — -
0.25 + + — — _
0.50 + -+ — - -+
1.00 £+ - - PR

4+ + + 4+ : Remarkable.

4+ + : Considarable.

++

: Slightly.

+ : Faintly.
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Table 9 Effect of addition of allyl thioglycllic acid and of dialysis for one hour on
elimination of an offensive odor in boths of mackerel and mackerel pike.
thiogli}i'i Lllic Mackere] brath Mackerel pike broth
?%) Fish smell Ally! smell Fish smell Allyl smell
0 t+++ - s -
0.025 ++ - -4+ + 4+
0.05 - - ++ +4+
0.10 - - - 4+
0.25 - + - + 4
0.50 — ++ - Tt
1.00 - ++4++ — ++++

++ 4+ + : Remarkable. + + + t Considarable. ++ : Slightly. + : Faintly.

Table 10 Effect of addition of allyl isothiocyanate and of dialysis for one hour on elimination
of an offensive odor in broths of mackerel and mackerel pike.

Allyl Mackerel broth Mackerel pike broth
isothiocyanate

Fish smell Allyl smell Fish smell Allyl smell
0 t+ s - e -
0.025 - ++ + +
0.05 - ++ - +
0.10 - ++ - +++
0.25 - 4 - o+
0.50 - +4+ - ERERNI
1.00 - +ht - 4+

+ 4+ + + : Remarkable.

Table 11

+++

: Considarable.

+ - : Slightly.

<+ : Faintly.

Effect of addition of allyl sulfid: and of dialysis for one hour on elimination of
an offensive odor in broths of mackerel and mackere! pike.

Allyl sulfide Mackerel broth Mackerel pike broth
%) Fish smeli Ally! smell Fish smell Allyl smell
0 4 - F+Er -
0.025 - ++ + 4+ —
0.05 — ++ - ++
0.10 - + -+ - ++
0.25 — F+a+ - +4++
0.50 - ++ 4 - S
1.00 - F+ - +4++
4 4+ 4+ + : Remarkable. + -+ 4 : Caonsidarable. + + : Slightly. 4 : Faintly.
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