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Change during the Production Process in Fish Meat Composition and Quality

of the Maruboshi Product of Mildly Salted and Semi-dried Round Herring

Masayuki Kochi*?, Moritsugu Hamada *2, Masahiko Kunimoto *2,
Hideo Hatate *2, Masaki Kaneniwa *2, Shoichiro Ishizaki*?,

Masakatsu Fujimoto*a, and Makoto Nakamura*3

The correlations between the length of drying and the change in the composition or

physical properties of fish were investigated using the round herring, Etrumeus teres, as part

of the fundamental research to develop an automatic production device for lightly dried fish, or

maruboshi. Sample fish was at first immersed in about 4 wt% of NaCl for 3 to 6 hr and subse-

quently dried at a temperature of 21+ 1C with a relative humidity of about 70% and wind

velocity of 3.1 m/s. The measurement categories for the fish composition were: water content,

water activity, K value, volatile basic nitrogen (VBN), and the TBA value, and those for the

physical properties were the shearing and compressing forces of the fish.

Both the water content and the water activity of the skin were decreased greatly, whereas

those of ordinary muscle only slightly decreased during the drying process. Both the K value

and the VBN were increased as the drying process progressed, but a putrid odor was not de-

tected by an organoleptic test. The TBA value increment was small in both the ordinary mus-

cle and red muscle, but that of the skin was large at the beginning of the drying process. The

shearing force increased as the drying process progressed, although the increment of change

was small.

The set of results indicate that the water content, the rate of decreases in body weight, the

water activity and the K value of the fish muscle as well as the shearing and compressing

forces were taken as effective control terms to develop an automatic production device for pro-

cessing lightly dried fish.
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Fig. 1. The procedure for the measurement of shear
force.
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3.1.1

Interpretation on the quality of mildly salted and semi-dried products “Namaboshi” by organoleptic evalua-

Texture Appearence
Judge b Commercial Judge b Commercial
Rank s Rank g- v
touch value seeing value
1 Too soft None 1 Inferior None
2 Soft Good 2 Sightly inferior Good
3 Proper Good 3 Ordinary Good
4 Hard Good 4 Good Good
5 Too hard None 5 Superior Good
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Table 2. Distinction of raw materials for the measurement of drying curves

Number of
Group Range Average o

individual
-1 15.1~15.9 15.5 1
L-2 16.0~16.9 16.4 45
Body length (cm) L-3 17.0~17.8 17.4 7
L-4 18.0~18.7 18.3 30
W-1 27.5~34.9 32.4 32
' W-2 35.2~39.5 37.8 28
Body weight (g) W-3 40.0~44.9 12.2 55
W-4 45.0~54.2 8.3 42
-1 11.49~11.99 11.79 12
. 1000~ o Jet) F-2 12.06~12.98 12.56 84

t .

amess g F-3 13.01~13.86 13.34 53
P-4 14.01~14.74 14.26 8
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Fig. 2. Drying curves in four groups of each of round
herring with different body length, body weight, or
fatness.

(a) : Body length ; —®— L-1, —O— L-2, —&— L.
3, —A—14

(b) : Body weight ; —® — W-1, —O— W-2, —A—
W-3, —&A— W4

(c) : Fatness ; —®— F-1, —-O— F-2, —&— F-3,
—A—F4
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Fig. 3. Changes in moisture content and water activity in
various tissues of round herring during drying pro-
cess.

(a) : Moisture content, (b) : Water activity
— A — Skin, —B — Dark muscle, — ® — Ordinary
muscle.
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Fig. 4. Changes in VBN in the meat of round herring
during drying process.
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Fig. 5. Changes in POV of total lipid from the meat of
round herring during drying process.
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Fig. 6. Changes in TBA value in various tissues of
round herring during drying process.
Simbols are the same as those in Fig.3.
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Fig. 7. Changes in stiffness in the meat of round herring
during drying process.
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Fig. 8. Relation between drying time and ranks of tex-
ture on experomental products.
Ranks 1 to 5 are shown in Table 1.
Texture ; B Rank 1, [J Rank 2, B Rank 3, EJ Rank
4, [ Rank 5.
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Fig. 9. Relation between ratio of decrease in body weight
after 24 hour drying and ranks of texture on ex-
perimental products.

See the footnote in Fig.8.
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Fig. 10. Relation between ratio of decrease in body
weight after 24 hour drying and ranks of appearence
on experimental products.

Ranks 1 to 5 are shown in Table 1.
Appearence ; [] Rank 2, B Rank 3, EJRank 4, [
Rank 5.
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Fig. 11. Moisture content and water activity in various
tissues of experimental productus and commercially
available products.

A to D in experimental products and commercially
available products corresponds to ranks of texture 1
to 4 in Table 1.

E in commercially available products is hard-dried
products “Kataboshi”.

B8 Skin, (J Dark muscle, 8 Ordinary muscle
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Table 3. Comparison of K value among samples before drying ,

available products

50F : TMA in VBN
- VBN

40 —
=)
(=]
o ey
S~
=2 301
2 1]
<
=
-
e 20f
©
z
@
>

101

0 B WS

Samples A CcC D B C
before ] ]
drying Experimental Commercially
products available
products

Fig. 12. VBN in the meat of exprimental products and
commercially available products.
See the footnote in Fig.11.

experimental products A to D, some commercially

Rank of
K value
texture
Samples before drying 20.4
A 1 40.4
. B 2 41.2
Experimental products
C 3 44.3
D 4 43.4
B 2 71.7
) . C 3 72.3
Commercially available products
D 4 66.4
E - 63.2

E in commercially available products is hard-dried products “Kataboshi”.
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TR o 720 TR TR, WREICHEF B & OVE
BTV B IS EBARIA R OIRE D BEiR Lo
LTI HIDEEZ BN,
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products available
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Fig. 13. TBA value in various tissues of experimental
products and commercially available products.
See the footnote in Fig.11.

3.2.4 %

AT LELR O 2 BERMICE S 2T B0, FA
BB LU LAANZHEEL, &6 ICEBRES & ke
RICBIT AW EDEVT AN, BONERT Figldll
R o Figld 58 AWTSI%%0.6~0. Tk i CAT LB
1272 0185 LRl Sz, —75, TIREmOEARTIIE3
AL 12.0kgRMEZCBY, ERHERLOMICKELER
HELD BTz, TS T, BBEETRIEETHEESh
HFETOMIZ, SHIEEIETL, BEAMERLA-DD
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EFEHERIZ BT, —RICESORIEL LTE ARRER
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Fig. 14. Shear force of exprimental products and com-
mercially available products.
Bars in the figure show standard deviations from 6-8
experiments.
See the footnote in Fig.11.

& U C O HIE 3BT E 018 T 2 7-RF 0Bl (il
FRE) ThRENTWE, DF 0, FEBERICH LAATZ
BOMESHPEECHLEEZONL, £2T, HEAICYE
ABTLEWEBENDELE 2, ZORORIEHEIELTIN
FRMULAATE Lz BONIHEREE FiglbllRT,
Figl5h 5B 557 & 912, EBEGE TR LIAATIA,
0.4~0.5kgfHECHEMIZR VES LIS N, —F, ™
B SLE O AR TT120.8~1.6kg T, EERBLTICHATH
BOENP oI ZORRIZEANIORRE X Il

L7255 T, TARIB LU LAATIEWT N B
DEEDHFEREL LTAMTHLLEVZ B, LAL, T
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g 3
° 9
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before
drying Experimental products ~ Commercially
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Fig. 15. Compressive force of exprimental products and
commercially available products.
Bars in the figure show standard deviations from 4
experiments.
See the footnote in Fig.11.
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3.2.5 S#UNJBEOHRER

BADTERRES TH DY v /37 BOMRELIZELE,
DREIZRKELREEZRITTIEIEZLNLDT, ¥
IS BITE LB b R (M) & o r oy Ta
= MO SET L7z, €D SDS-PAGE /34 —
% Figl6lZRT o Figl6h b2 & 512, EEREO
BEWbdolzL, F7-FHUHEEEO D DTREZREOKE
WHDIFE, Mf ¥ V7 BOERGTH D IF T v &8
LTCWwBY 72y bD)h, 34T VEH LITHC &
W59) ICHE T B8y RO PIHEER L, —F, T2
FrEPARIFTVOETRI SRV EHRRENT,

Myosin heavy t '
chain (HC) i ﬂ

Actin=>

Samples A B C

before

drying Experimental products Commercially
available
products

Fig. 16. Changes in SDS-polyacylamide gel elec-
trophoretic pattern of solubilized protein of
experimental products and commercially
available products with SDS-urea-mercap-
toethanol medium.

The meat was solubilized into 8M urea, 2%
SDS, 2% 2-mercaptoethanol, and 20mM Tris-
HCI (pH 8.0) at 100C for 2 min, followed by
continuous stirring for 24 h at room temper-
ature. Approximately 30 #g of each protein
sample was applied on SDS-polyacrylamide
gel electrophoresis by using 5% acrylamide
gel.

See the footnote in Fig.11.
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