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Abstract

Endo- and exoproteases were used to hydrolyze Alaska pollack processing scrap. In 2 stage hydrolysis, the
optimal conditions by Protamex were: temperature, 45.8°C; pH, 6.73; enzyme concentration, 0.11%; time, 105.5
min, whereas those by Flavourzyme were: temperature, 42.0°C; pH, 6.54; enzyme concentration, 0.28%; time,
20.4 hrs. But, the optimal conditions of 1 stage hydrolysis by equal proportion of Protamex and Flavourzyme
were: temperature, 52.9°C; pH, 6.3; enzyme concentration, 0.46%; time 10.9 hrs. The contents of carbohydrate
and ash were higher in the 2 stage hydrolyzate than the 1 stage, while that of crude lipid was in the reverse
order. There were no significant differences in the contents of moisture and crude protein between both
methods. The contents of total creatine and IMP, and viable cell counts were higher in the 1 stage hydrolyzate
than the 2 stage, while the contents of TMAO, TMA, and Hx was in the reverse order. But, there were no
significant differences in the contents of amino-N and color between both methods. The free amino acid
contents of the 1 and 2 stage hydrolyzate were 2,741.77 and 3,529.47 mg/100 mL, respectively.
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Fig. 1. Flow sheet for the manufacture of fish sauce.
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Fig. 2. Degree of fish sauce hydrolysis by Protamex as
a function of temperature and time.
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(R*=0.89994 P<0.0006)

Where, DH=Degree of hydrolysis, %

X=Temperature, °C Y=pH
Z=Enzyme concentration, % W=Time, min

ke g Bajulw o] 2]3le] gdejzl Protamexel] 2
& A S5 b)) 212, 2RE 458
°C, pH¥ 6.73, 4 F%+ 0.11%, 7R A7k
105.5%-01¢]c}.

13} 7phpiale] A 224 A3 sbrddE
oll Flavourzyme-$ #7}8}e] wh-g- 3 A ubiof] 2]3}
o 22} 7}5Eald A}E Fig. 3o Jehligic). Fig,
3|4 7}l A] X (Degree of Hydrolysishs %=
Z7}84% DH= A8 3tasid o], 7l¢is
A Zke] Z713)ell whel DH o3t Z7hsksdet. & &=
ol vehiAle WskAlet 229 pHE W R
& w259} pHE| F7lol ©hE F3E 2jol=
Ak 7hpEel 2 W A4 FES HSE S
W& DHe 257} $718% 3hasiglon], 54 ¥

& Z7hskal g A Sl g Wshes ik =
& pH & 2 =& HSE 3198 Sl pHrt
Z71toll W2 DH W3k A2 qlled, ubded &
A FEF Z7119 S 9ol DHe A9 dAsA
Z7bstsdch pHe ksl A7RS W2 S A
9, pH¥:= 271855 DHE dAsHA Zasieled,
7V Azt S/t whel DHE 247t F71shad
b AAFE 9 s AR F1gtel wtE DH
Hike 54 FEe A fdsA Folslel ot st
FE3 A7kl 7% A EA Zosk)

DH, X
59.13

44.52

a2 13.00
28.

40 5-0¢

Fig. 3. Degree of fish sauce hydrolysis by Flavozyme
as a function of temperature and time.
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(R*=0.8306 P<0.0152)

Where, DH=Degree of hydrolysis, %

X=Temperature, °C Y=pH
Z=Enzyme concentration, % W=Time, min
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Fig. 4. Degree of fish sauce hydrolysis by Protamex and
Flavozyme as a function of temperature and concen-
tration.
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Table 1. Proximate composition of Alaska pollack pro-

cessing scrap and its hydrolyzate (unit: %)
Hydrolyzates
Contents Alaska. pollack .-
processing scrap stage 1 stage
hydrolysis  hydrolysis

Moisture 81.47 93.6(1* 94.07"
Crude protein 11.28 3.94 3.86"
Carbohydrate 0.125 0.403* 0.376"
Crude lipid 3.157 2433 2.908"
Ash 3.299 0.405° 0.324°

YMeans in the same row with different superscripts are
significantly different (P<0.05).
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2iHA FEpRElEe] 194 ZeEdE B ot %
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Table 2. Qualities of Alaska pollack processing scrap
hydrolyzates

Contents hyzdrf)tlz;'gz?xte hyldrf)tli;'gzilte
Total creatine (mg%) 195.20%" 189.10°
TMAO (pg/mL) 34.76° 121.23°
TMA (pug/mL) 100.88" 227.20°
NH,;-N (mg%) 130.54* 131.85°
Viable cell (CFU/mL) 9.9 107 <10
Color

Y 23.73* 24.53"

X 0.3472° 0.3486"

y 0.3557 0.3523"
Nucleotides and their related compounds (umol/mL)

IMP 9.57° 1.77°

Hx 18.39* 26.14°

"Means in the same row with different superscripts are
significantly different (P<0.05).
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224 F 1A sl R B felelrl At e
Table 3ol Webiict. 254 7Rl €2 & falo}
o] e AbgFERS 3,529.47 mg/100 mLE 1974 783
£9] 2,741.77 mg/100 mLEc} HA F& k& el
9ot ¥ ¥ =% Asp, Thr, Glu, Val, Ile, Leu, Lys,
ArgZ}l 8 Fr2lolv| At A Fols o, Prolined %
IR E w5l 7325 A] ogtc}. Raksakulthai
) gl Chaveesuk S92 & 48 Hr)3lo] Al =38 o
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Table 3. Free amino acid composition of Alaska pollack
processing scrap hydrolyzates

Amino 2 stage hydrolyzate 1 stage hydrolyzate

acids mg/100 mL A/T (%) mg/100 mL A/T (%)

Tau 92.43 263 87.07 3.17
Asp 361.80 1023 25333 9.23
Thr 250.07 710 16636 6.07
Ser 192.80 543 13273 483
Glu 411.37 11.67  284.37 10.37
Gly 121.93 3.47 69.30 2.50

Ala+Cys 131.83 373 92.47 337
Val 219.60 627  169.60 6.20
Met 130.97 370 12767 4.67
lle 206.23 583 150.83 5.50
Leu 329.13 930  297.30 10.87
Tyr 170.47 487 15700 5.73
Phe 186.57 530 17197 6.27
Lys 355.87 1007 28207 10.27
NH, 39.70 1.10 29.53 1.07
His 70.53 2.00 56.37 211
Arg 258.17 737 21377 777
Pro 0.00 0.00 0.00 0.00

EAA. 1,67848 4755 136577  49.82

Total 3,529.47 100.0 2,741.77 100.0
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4 & @g el F ubd 25 Asp, Thr,
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