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Changes in Proximate Composition and Extractive Components
of Rice-Bran-Fermented Mackerel Heshiko during Processing

Kouji Itou* and Yoshiaki Akahane*

To determine proximate composition and extractive components, a kind of fermented seafood,
heshiko, was produced from fresh mackerel by salting for one week and subsequent pickling in rice-
bran mixture for seven months. During salting period, fish were strongly dehydrated and decreased
their body weights by the penetration of NaCl. During this period, lipid was mostly retained in the de-
hydrated fish meat, although a small amount of protein eluted out from them. During fermentation
period in rice-bran mixture, as sugars permeated from rice-bran into fish, amounts of ash and lipid of
the meat slightly decreased and that of protein did not vary. Throughout salting and fermentation,
most of free amino acids and peptides markedly increased, although the His content extremely
decreased. The increase of amounts of Glu, Asp, Gly, Ala, Val, Ile, and Leu, and low molecular pep-
tides suggested that these components might contribute to the characteristic taste of heshiko. Nucleo-
tides, such as IMP known as excellently taste active, decreased to trace amounts at the early stage of
fermentation. Organic acids such as lactic, acetic, succinic, and malic acids increased remarkably
during fermentation and fish meat pH decreased from 6.6 to 5.2.
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Fig. 1. Changes in mackerel body weight,
moisture and NaCl contents during salting and
fermenting.
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Fig. 2. Changes in proximate composition of
mackerel during salting and fermenting, on wet
basis (A) and dry basis (B).
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Fig. 3. Changes of ash and NaCl contents in mack-
erel during salting and fermenting.
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Fig. 4. Changes of peptide and total free amino
acid contents in mackerel during salting and fer-
menting.
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Table 1. Changes in free amino acids content of mackerel during salting and fermenting
(mg/100 g)
Fermented (month)
Raw Salted
1 2 3 4 5 6 7
Tau 49.9 73.5 54.9 58.7 62.3 54.0 53.3 52.2 58.6
Asp 0.5 6.9 32.8 68.9 87.5 126.1 1244 144.1 145.7
Thr . 4.6 7.9 18.2 34.0 41.6 52.6 55.3 61.4 61.6
Ser 3.2 7.4 20.2 34.6 46.4 55.1 58.6 60.5 65.2
Glu 27.9 28.0 56.3 91.6 130.7 1719 171.1 185.8 211.5
Sar 1.3 24 5.6 11.3 8.2 14.2 13.2 12.0 22.5
a-AAA* 2.1 2.0 5.0 9.8 14.9 24.5 23.3 26.7 26.3
Gly 9.2 13.4 16.1 24.7 32.8 38.1 404 41.6 44.9
Ala 14.9 26.3 41.9 70.3 89.5 107.2 113.0 118.0 127.9
Cit 0.0 0.7 3.3 5.7 5.7 11.0 17.1 21.9 19.0
a-ABA* 0.0 0.0 0.2 0.2 0.2 0.7 0.5 0.1 0.1
Val 4.2 9.0 24.3 41.1 59.8 73.5 81.1 89.0 93.9
Met 1.0 5.0 12.9 12.2 28.2 26.7 40.3 47.5 47.9
Cysthi* 0.0 0.9 2.0 3.0 3.9 5.5 5.9 6.0 6.3
Ile 4.8 18.0 43.1 69.5 109.1 143.8 162.0 174.3 184.8
Leu 2.6 8.2 19.9 32.3 35.7 63.8 72.7 83.6 85.3
Tyr 4.3 10.0 18.8 31.8 44.3 60.2 66.9 77.4 78.7
Phe 2.4 11.9 23.5 36.9 55.2 72.1 85.2 91.9 99.5
B-Ala 2.3 54 8.1 10.5 12.4 12.7 14.0 17.7 14.6
B-AiBA* 3.0 2.7 3.5 7.1 12.3 17.6 13.5 9.2 11.0
y-ABA* 0.5 1.0 3.6 14.0 5.8 7.9 7.4 9.5 8.7
Orn 2.7 3.0 3.3 5.4 46.1 67.6 54.7 75.4 60.8
Lys 38.4 41.5 57.8 96.5 1379 ©  169.4 174.2 192.9 200.3
1-Mehis* 0.0 0.0 0.2 0.0 0.0 0.0 0.0 1.7 0.9
His 484.5 253.9 153.7 146.2 117.2 344 30.9 34.4 12.3
3-Mehis* 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ans 14.1 17.3 30.5 32.3 31.2 51.6 45.5 24.4 36.6
Car 6.8 12.7 12.9 0.0 2.6 7.8 5.6 5.2 4.8
Arg 3.3 10.5 36.5 66.8 28.2 25.7 16.6 35.8 21.6
Pro 6.3 4.9 13.3 21.5 27.0 36.1 41.4 38.4 41.5
Total 695.0 584.4 722.4 1036.7 1276.5 1531.9 1588.4 1738.5 1792.9

* a-AAA, o—aminoadipic acid; a(p)-ABA, a(y)-aminobutyric acid; Cysthi, cystathionine; ~AiBA, f-aminoisobutyric acid; Me-

his, methylhistidine.
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Fig. 5. Changes of ATP related compound con-
tents in mackerel during salting and ferment-
ing.
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Z LT BEIRBICEWTERLACEERITZ, ~LCo
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HIFATRAORROH I # BT 5 A-DICI3EL
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Fig. 6. Changes of pH (A) and major organic
acid contents (B, C) in mackerel during salting
and fermenting.

Table 2. Comparison of taste intensity of hot-
water extract from raw, salted, and fermented
mackerel by sensory evaluation*!2

Raw Salted Fermented
(1 week) (1 month) (4 months) (6 months)

Raw —
Salted
(1 week) 1507 —
(rmented 150 10-5 -
Fermented
(4 months) 150 150 11-4 —_—
Fermented
(6monthe)  1570T" 15071 12-3t 12-3t —

T p<0.05, T p<0.01, ™: $<0.001.

*1 Hot-water extract from raw, salted, and fermented (for 1, 4, and 6
months respectively) mackerel which were adjusted to concentra-
tions of total amount of free amino acids and NaCl to 0.2 and 4.0
mg/ml respectively.

*2 Sensory evaluation was accomplished by 15 panelists.
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HrBbhsb, —F, BEL>ALRAG6 » BO<YN
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<, BZBEWTHEBPROhILALDTH S, BROER
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<X HNROERIIEREIC L > TERICHEDELRL, £0
BALIBEIC X > TS LI E - e ZTORKE,
&1 » ACER<Y /L LTORKRIZIZIEHEEL, 4 »
ALUBIIRBEELHESNLIZ L LTORRBER L,
LEED, NLZOBETRFPICTYNOERDBEL
B B LI LTid, EBET I/ BOBDOEIN:
LUICEROEL, RTF FBIES TR TF FOl
o, BEEEOMEM, BHEOMMASEBEHMICEELTE
D, THIIR—BES & LTOIREDSE S B RRICHEY
INAET LR ELBEHCBERL TS HDEEZLN
Be THIZ, NLIKIBBRAADEELENRKS & 2

BNRNTWAIED IMP R YORKRX 7 A F FRIFEL
TE6F, NLZOFRICITIMP 3BE L Twixn
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