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Improvement of Smell of Canned Fishes— I

Hiromitsu Osada. lkuko Takeuchi, and Michiko Morioka

The masking effect of various additives on the fishy smell of canned mackerel was examined
and it was found that the liquid portion of tomato puree brought about a remarkable masking
effect.

In the present study, in order to isolate the faclor masking the fishy smell, the liquid portion
of tomato fruit (Ouju) was fractionated with ion exchange resin, and the effect of each frac-
tion on masking the fishy smell of canned mackerel was examined.

The masking factors to the fishy smell of canned mackerel were contained in both the basic
and neutral fractions in the liquid portion of tomato fruit.

The constituents of the basic and neutral fractions were examined with paper chromatogra-
phy, ion exchange chromatography and high performance liquid chromatography.

It was found that significant amounts of fructose and glucose were contained in the neutral

fraction, and of citric acid and pyroglutamic acid in the basic fraction.
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Tomato fruit
Add water and homogenize.

Filter.
Filtrate _
‘ Concentrate in vacuo at 60°C .
Treatment with Dowex 50 w x 8(H*)
I Wash with water.

[ R
Effluent Adsorbed material

I Concentrate in vacuo at 60°C . | Elute with 2 N NH4OH.
Treatment with Amberlite IR-45(0H") Eluate

Concentrate in

I Wash with water.
vacuo at 60°C

1
Efﬂ;nt Adsorbed material Concentrated solution
Concentrate in Elute with 2 N ( Acidic fraction )
vacuo at 60°C. NH40OH.
Concentrated solution Eluate
(Neutral fraction,A-2) | Concentrate in vacuo at 60°C .

Concentrated solution
(Basic fraction, A-1)

Fig.l. Fractionation of tomato fruit extract.
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__&’ﬁﬁi‘iﬁcif;< , D= % Ouju Fireball Chico
CEBNEEICLICOTY N Moisture 95.31 95.17 95.02
fﬁ%@%@&ﬁﬁut LT k Protein 1.28 0.81 0.78

F
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2. Y MNREDERT I /B Lycopene 0.03 1.30 1.61
I‘(Uﬁ#&ﬁ&"%ﬁﬁi . Analysis of lycopene :
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Table 2. Contents of free amino acids in tomato fruit.

(mg%)
Amino acids Ouju Fireball chico
Asp 53.5 27.7 37.9
Thr 84.3 25.7 30.9
Ser 42.3 19.9 24.5
Glu 249.0 129.9 150.6
Pro 0 0 0
Gly 3.1 1.2 1.3
Ala 9.9 5.8 13.6
Cys - Trace Trace
Val 2.8 1.4 2.5
Met 2.5 1.9 1.7
Ileu 4.7 2.5 3.2
Leu 5.6 2.8 3.3
Tyr 3.0 5.6 2.7
Phe 13.1 7.3 10.2
Lys 8.7 5.5 4.8
His 5.6 3.6 4.3
Arg 8.1 4.1 4.6
Total 496,2 244.9 296.1
Table 3. Contents of organic acids in tomato fruit.
(mg%)
Organic acids Ouju Fireball chico
Lactic acid 4,7 — —
Citric acid 533.8 478.9 303.8
Malic acid 25.5 85.3 23.9
Oxalic acid 5.2 2.5 2.7
Pyroglutamic 34.8 14.1 18.9
acid
Fumaric acid 0.1 Trace Trace
Total 604.1 580.8 349.3
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Table 4. Changes in Components,smell and color of canned mackerel by the addition of

tomato fruit (Ouju) extract. )
(I mmediately after production)

Liquid added  pH H»S VBN NH;  TMA-N Fishy

(ng%) (mg¥%) (mg%) (mg%) smell Color
1 6.10 169.9 38.8 29.6 5.45 + + —
2 5.96 107.1 39.6 26.9 5.70 + -
3 5.81 59.7 41.0 31.6 5.10 — +
4 5.66 32.8 41.3 32.7 5.35 — + +

(After storage for 3 months at 37°C)

. H2S VBN NH3 TMA-N Fishy
Liquid added pH ( 1g%h) (mg%) (mg%) (mg%) smell Color
1 6.19 49.4 40.7 33.1 5.55 + 4+ —
2 5.91 10.7 42.5 34.0 5.60 + -
3 5.92 9.4 39.7 31.2 5.70 - +
4 5.68 6.4 46.6 35.8 5.63 - + +
(n=3)
1 : 4% brine. Color : + light brown.
2 : diluted(1 : 1)tomato extract. + + dark brown,

3 : tomato extract
4 : concentrated (to a half volums)tomato extract.
Fishy smell : + + noticeable.

+ slight.
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Table 5. Changes in components,smell and color of canned mackerel by the addition of each fra-
ction of tomato fruit (Ouju) extract.

(Immediately after production)

Liquid added pH (‘jéi) (YntI;) &‘;%) T(lrvr{‘g‘;)" Fishy smell  Color
1 5.96 99.5 38.3 20.5 7.12 ++ —
2—1 5.96 101.7 45.2 24.9 7.67 + +
2—-2 5.94 111.0 51.3 25.9 7.82 + +
3—1 5.92 105.4 71.5 55.2 7.90 — +
3—-2 6.05 100.0 108.6 84.8 6.88 — +°
3—3 5.97 101.9 172.6 149.3 6.98 - +
4 —1 5.72 41.6 28.9 19.5 4.80 + -

4 —2 5.78 44 4 31.6 20.8 4.93 — +
4—3 5.69 22.3 32.3 19.7 5.97 - + +

(After storage for 1.5 months at 37°C)

Liquid added pH (ILI?/,) (Ei{:) (I;Infég/o) ’I;%g%l)\l Fishy smell  Color
1 5.97 36.6 38.8 24.7 6.93 + 4+ -
2—1 5.96 48.8 449 29.2 5.80 — —
2—2 5.89 54.2 50.3 35.6 5.92 — —
3—1 5.84 17.8 67.3 33.7 4.05 — =
3—2 6.03 30.9 102.9 83.1 5.58 — +
3—3 6.01 38.3 177.9 145 .4 6.33 — +
4 —1 5.77 10.0 29.5 21.9 4.30 - +
4—2 5.77 4.7 34.2 22.0 5.67 - + +
4—3 5.66 3.9 34.1 22.4 6.05 — + 4+

(n=3)

1 :4% brine.

2-1: diluted (] : 1)acidic fraction of tomato fruit extract.

2-2: acidic fraction of tomato fruit extract.

3-1: diluted (1 : 1) basic fraction of tomato fruit extract.

3-2: basic fraction of tomato fruit extract.

3-3: concentrated (to a half volums) basic fraction of tomato

4-1: fruit extract.

4-2: diluted (1 : 1) neutral fraction of tomato fruit extract.

4-3: neutral fraction of tomato fruit extract.
concentrated (to a half volums) neutral fraction of tomato
fruit extract.
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tREmAbhoy 2L, B Table 6.

Changes in constituents of head-space gas of

WX 2HRMUICEE, X Fux canned mackerel by the addition of each fra-
WHTRRSAFILHILT » ction of tomato fruit (Ouju) extract.
4meaoz<ﬁiMTmt (ng/ml)
H, AR R i L Liquid added H,S CH,SH (CH3),S
P GRWThe 6 O ] 3.1 3.8 0.3
LBTH 1. 2—1 1.2 30.4 1.560
3T CHFHIC 3517 B AEPEIK AN 2-2 26.3 8.2 470
=+ . 3—1 6.3 15.6 42
EFHICERME R ED S 39 6.1 8.8 7.7
ik, BHEXKIZZREEINT 3—3 14.3 9.3 1.2
WABAAF WA T E DR 4—1 0.2 10.6 0.5
FHNT 7 A FOIERIICL B 4—2 0.2 11.6 0.8
LEILREG. 4—3 0.3 6.6 0.5
5. #H b7 FREO KBS (After storage for 1.5 months at 37°C)
DR R FIEEME D B
SR

B GEOE MR -2 & oA X N KX O MK IZK 2 ROET . 8, 91Tk
2T, HERXITIE 7 77 b= RESN I -APZBREJINTE D, ToMicbaEdr 7o -2k
BHO7 : BROGERESEINTHZ. o7 /6, AEEIERICMETH»LDT,
ERMEICIZZEAEEG LW EEILNS, PEXOERMHEN r3FELLTZ775 h=—RE
gnva-REEILNS,

—RICEBOKRMNEFEDOE A, o, Table 7. Content of free amino acids in
KBTI LA THILKEOERED D s, fractions A-1 and A-2 of tomato
ZOEFIZTERE & U THOD I, LD fruit (Ouju) extract.
MOERAILE 3L EAONS, COTEDS (ug/mD

bHEX 2RMUICE, HALKEOERE Amino acids A-l A-2
LRI ZFORMIEEhhTWAE 752 b Asp 1.01 0.25
—RE TNV - RDEHICE 3 EELoNB, Thr 0 2.50

IEBEREL DI NSO E HNAIC Ser 0 5.33
BENTVWBELVRFUDP VAT A L EOF gb g 32
7/ B EREMAPICRICL THEZH Ala 0 0.68
TAHILEYBERLICILDEEZLNS, Met 3.85 0

EMKITIZ) oy, ERFUL, FAF Ileu 1.53 0
EZ N WS PRESY BPE) Leu 0 0.57

Lys 56.9 6.99
B, €02 VROV VRS ET His 35.7 0
AT, BERROERMGIRFZch S Arg 23.5 0
DIEFREVET I /L AEBEEZEALONS, ¥ Total 122.49 18.91
NEFEDOERZHHT 2D 6 DRI D A-1 : Basic fraction.
FEMBRITHORSD ¢ RIELTECI-ED A-2 : Neutral fraction.
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Table 8. Contents of organic acids ‘n fra-
ctions A-1 and A-2 of tomato fruit
(Ouju) extract.

(mg%)

Organic acids A-l A-2
Lactic acid 5.7 3.6
Citric acid 9.,789.0 85.0
Malic acid 595.4 0
Oxalic acid 216.5 3.9
P}froglutamlc 1.168.4 1.7
acid

A-1 : Basic fraction.
A-2 : Neutral fraction.

Table 9. Contents of saccharides in fra-
ction A-2 of tomato fruit {Ouju)

extract.
(mg/ml)
saccharides A-2
Sucrose 1.8
Fructose 174.5
Glucose 78.3

Bromecresol Green

Rt [ — — &7 —
0.79

8 0o0.75

0.30

»
[ ]
®
[ 3

T OO
e
3

¢

Cit Lac Suc Mal A1 A2

A-2 : Neutral fraction.

Aniline Hydrogen Phthalate

0.26

'3
[

Fru Glu A1 A-2

Solvent : Forty ml n-butanol was mixed with 10 m] glacial acetic acid and

50 ml distilled water.

The mixture was thoroughly shaken in a separating funnel and
allowed to stand. The aqueous layer was discarded.

Fig.2. Paper chromatograms of organic acids and saccharides in fractions
A-1 and A-2 of tomato fruit extract.
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