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Abstract

This study was attemtped to improve the conventional processing method and to establish the basic data

for evaluating the product suitabilities of dried loach. The semidressed raw material were salted in 15% NaCl

solution for 15 minutes and dried to contain about 44% of water, and then heated about 10 minutes at 80°C

controlled by microwave (2,450 MHz). The moisture content of monolayer value for the product showed 5.34%

and its water activity was 0.28. The optimum relative humidity for the storage was recognized to be from
32% to 44%. The average shelf life around the year of the Nylon-PVC-PE (40 p) packed product in domestic

circulation market was estimated as 207.4 days. In comparison with raw material, the contents of the major

amino acids., glutamic acid, alanine and valine in the product were shown to be slightly increased, while the

level of lysine, aspartic acid and methionine were slightly decreased. The contents of saturated fatty acids

and oleic acid were shown to be slightly increased, while the other fatty acids tended to be slightly decreased.
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Table 1. Relative humidity of saturated salt solution
(40°C)

Relative
Salts 1
humidity (%)

Lithium Chloride (LiCh 11
Potassium Acetate (CH,CooK) 22
Magnesium Chloride (MgCl,) 32
Potassium Carbonate (K,CO,) 44
Sodium Bromide (NaBr) 56
Sodium Nitrite (NaNO,) 64
Sodium Chloride (NaCl) 75
Potassium Chromate (K,CrO.) 86
Potassium Nitrate (KNO,) 92

Conditions for analysis of amino acids by amino acid
analyzer

Apparatus : HITACHI 835-50 amino

acid analyzer
1 0.225 mi/min
: 0.300 mi/min
Reaction temp. : 98°C
Column temp. . 53°C
Measuring wavelength : 570 nm and 440 nm (pro)

Buffer flow rate
Ninhydrin flow rate

Operation conditions for gas-liquid chromatography

Instrument : Varian vista 6,000 GC

: FFAP Wall coated Capillary column
2 0.22mmx 25m

: 50°C, 5min-10°C/min-190°C,

Column

Column temp.

30min
Detector : FID
Carrier gas : N,
Inlet pressure : 12 p, s, i

1njection Mode : Splitless mode
Injector temp. : 120°C

Attenuation : 32x10
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Table 2. Results of organoleptic test on the salted and
roasted loach product at various heating times

heating times (min)

Item for score
6(a) 8(h) 10(c) 12(d) 1ld(e)

Color 24 29 32 3.4 3.0
Flavor 19 26 34 34 3.1
Texture 23 30 33 31 2.7
Taste 28 32 4.1 4.0 3.2

Overall-acceptance 2.6 3.2 39 3.7 2.9

5 scales; 5: very good 4: good 3: acceptable

2: poor 1: very poor
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Fig. 1. Moisture adsorption isotherm of roasted loach
at 40°C
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Fig. 2. Modified BET-plot for determination of the
monolayer value for water in salted and roasted loach
product at 40°C

AR - AZFFTY FAY ul2 Y Vo2 Pz
HHIRE 64%°139 Aex M2 TBAMR 4
Fxo @& AR A9 dA 53 HBRE 33%
%} 4% AN AR L& Be oW AR H
HIRE 20~40%(AW:0,3~0,4) 4 AA4%7 713
*oag €% nase wey AR AFasst
722 Jdse I ARRBE 5%44 43 5
7hElo| HIHRE 2% 9 245 204 H2E 2R
ot =3 HEHRE 64% st N A4, A4, kA
ZA9 AelE A9 TR oAH Yot HERE 5%
e BRI HHIRE 86%c)dlAde F24Y F3

NERE LT

3 kiR 2 FAH7 st shafe] ErHsisth
Maloney%™e x| EF9 130 d¥AE ¥
o AEA4 AAe] A7t 2AHY Aw sl 0,58 =
AAE Adel = 0,750l AAMME =X AE H
gFA8E AFe H$4F nse gAY o] FeA
Ao AxrF &2 3 Tomiyasu?®% e IR 86%
ol AE vlgES Moz A Ae] ¥o R A¥A 2
Adcn sz AxLAA ARF AwFzle] & A
A4se] 103 HHRE 92%14 Huof AL R
doke REDY L g v Fo] ¥, Fr| A 7hee
A Ee HWKES BREAFNCMO)L HBHRE 64%2F 75
% *olel Ho HY R 17.71% 2, olve] RER
JE(CRH)69.8% st AEF %719 FTHHHREERH),
8.5%Akel 8] 7|zke] AF o FrMkEa] gL,

ZEA e ERE

A% & Nylon-PVC-PE film (40¢) 22 AFE 5o
40C, HHRE 90+2%1 AT ERME 3 2
& Table 4, Fig.3% g, Fig3s HFRXNA AF
o HFRES RFRRR 14,80%4 clzv KFRESS
27,39 |t

BR RAESOIMS BRES

A4 20 +F AR AN AF FEES
2% Ane Table 5% 2tk NvlonPVC-PE film
4op)oz ERY AEF EFRESS 139 15829
o, 4—6%Y 184,59, 7—94 :95.6¢, 10—124:
321,59, AW F 207.492 FAHAD,

Table 3. Changes in volatile basic nitrogen and TBA value of salted and roasted loach product arrived its dif-
ferent level of equilibrium moisture content during storage at 40°C

equilibrium Storage

R-H . . VBN TBA value
moisture time concepts for acceptance
(%) (mg/100g) (535nm)
content(%) (days)
control - - 4.93 0.2510 -
11 3.43 8 5.34 0.4576 favorable, light brown
22 5.04 10 5.83 0.4381 favorable, light brown
32 6.22 12 6.31 0.4174 favorable, light brown
44 8.81 16 8.39 0.4269 favorable, light brown
56 11.78 14 7.96 0.4801 . favorable, light brown
64 15.00 18 9.67 0.5627 favorable, brown, watering
75 20.43 16 17.98 0.8207 off flavor, dark brown, watering
86 39.51 16 29.25 1.0491 mould, dark brown, watering
92 66.21 10 42.09 1.3846 mould bacteria, dark brown watering
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Table 4. Moisture pick-up by vacuum packs* stored at 40°C and 90+ 2% R-H

(unit: g

Code Sample After After After After After

No weight 2 days 4 days 6 days 8 days 10 days

1 3.1027 3.1320 3.1701 3.2005 3.2125 3.2438

2 2.0506 2.0754 2.1039 2.1162 2.1693 2.1805

3 2.7361 2.7614 2.7919 2.8229 2.8607 2.8866

Average 2.6298 2.6563 2.6886 2.7132 2.7475 2.7703
Increase
f weight

ol weig 2.6298 0.0265 0.0588 0.0834 0.1177 0.1405

* Packaging material: Nylon-PVC-PE film (40y)
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Table 5. Estimated shelf life of salted and roasted loach product packed with Nylon-PVC-PE(40 ) film at various
seasonal conditions

Shelf-life Vapour Initial .
. - Pressure . Critical .
in tropical Average Average equilibrium . Estimated
T of waterat . relative .
Condition temperature R-H the average relative humidit Shelf life
K* Months °Cy** (%)** € & humidity Y (days)
(days) temperature (%) (%)
y (mmHg).** 0
1.0 273 Jan-Mar 2 64 5.294 8.5 69.8 582.9
Apr-Jun 18 66 15.477 184.5
Jul-Sep 24 75 22.377 95.6
Oct-Dec 8 69 8.045 . 321.5
Average 14 70 11.987 207.4

* Data from Oswin.'®

** Average temperature and Relative humidity in seven cities (Seoul, Pusan, Daegu, Kwangju, Daejeon, Cheonju,
Chungju) in each 3 months around year and from the Central Meterological Office (1983).

*** from the handbook of Chemistry and Physics.®
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Table 6. Chemical composition and VBN content of
salted raw loach and salted-roasted loach product by
microwave energy (2450 MHz) for 10 min

unit: %
Components Raw Roasted
Moisture 75.56 291
Crude Protein 15.50 61.22
Crude fat 3.93 14.90
Carbohydrate 0.41 1.59
Crude ash 4.72 18.42
Salinity 1.3 5.0
VBN (mg/100g) 4.70 4,93

o} 54, 7% € Xz st FE®DNWe] g PAkE &
o, ¥, 2718, TAYARFTY 54,9-57.7%< wix
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leucine, alanine, valine, arginine 9 proline ¥ 9%o]
Zolul 419} 75.1% & AA}qm &2 isoleucine
threonine, phenylalanineso}¢l2.»] serine, histidine,
methionine ¥ tyrosine-& A:3fo]g] 3L cystine& £ g o)
el 7tda 2l 2 glutamic acid, alanine, valine& zt7};
0.74¢/16gN, 0.96g/16gN, 0.97g/16gNel F7}=l9le
U, o, e Aol U Aoy oeixl lysine aspar
tic-acide 77 1.03g/16gN, 0,70g/16gNe]l A=
t}, 9tell glycine, arginine, proline 3 leucined &
¥ 217} 919] 2} serine, histidine, methionine-& <}7+%
HAE e B3 tyrosined 1.282/16gNe] Fz=214
74§ 3q ukd isoleucine, phenylalanined oF2h4 %
Zbd el AEF P5otv x4t e lysine 9.9%(3848.5
mg%), leucine 8, 2% (3183.2mg%), valine 7 4%
(2877.8mg%), isoleucine 5, 4% (2109,3mg%),

Table 7. Amino acid composition of salted raw and salted-roasted loach product

Raw Roasted
FAO
% to % to reference
Amino acid mg% total g/16gN mg%o total £/16gN A A
A A A A
Lysine 11344 11.1 7.32 3848.5 9.9 6.29 4.2
Histidine 364.3 3.6 2.35 880.6 2.3 1.44
Agrinine 655.4 6.4 4.23 2409.0 6.2 3.93
Aspartic acid 9.23.6 9.0 5.96 3222.2 8.3 5.26
Threonine 535.2 5.2 345 2004.4 51 3.27 2.8
Serine 479.1 4.7 3.09 1356.5 3.5 2.22
Glutamic acid 1145.3 11.2 7.39 4977.7 18.8 8.13
Proline 577.7 5.6 3.73 23774 6.1 3.88
Glycine 917.1 8.9 5.92 3388.6 8.7 5.54
Alanine 590.5 5.8 3.81 2920.0 7.5 4.77
Cystine 28.8 0.3 0.19 trace - —
Valine 578.3 5.7 3.73 2877.8 7.4 4.70 4.2
Methionine 216.6 2.1 1.40 807.0 2.0 1.32 2.2
Isoleucine 458.1 4.5 2.96 2109.3 54 3.45 4.2
Leucine 834.0 8.1 5.38 3183.2 8.2 5.20 4.8
Tyrosine 376.5 3.7 2.43 704.9 1.8 1.15 2.8
Phenylalanine 418.6 4.1 2.70 1867.6 ' 4.8 3.06 2.8
NH, 552.1 3.56 246.1 0.40
Total 10233.5 100 66.04 389.34.7 100 63.61
(10785.6) (69.60) (39180.8) (64.01)
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Table 8. Comparison of fatty acid composition of total
lipid extracted from raw and roasted loach product

fatty acid Raw(%)* Roasted(%)*
C14:0 3.1 3.3
Cl4:1 1.8 1.7
C16:0 18.4 18.8
C16:1 13.5 13.0
C18:0 4.2 4.4
C18:1 19.8 21.6
C18:2 174 16.7
C18:3 6.7 4.9
C20:1 0.2 trace
C20:4 0.8 0.6

* Expressed as peak area percentage.
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