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Abstract

To develop methods to produce low salt fermented squid with rich flavor and acceptable shelf life, the op-
timum processing conditions such as water activity of raw material, amounts of NaCl, papain and gucose
were investigated. Water activity of squid meat was adjusted to 0.94 (raw meat), 0.90 and 0.88 by cold air
blast and each was salted with 3, 5, or 7% NaCl followed by fermenting at 10°C for 6 weeks. Amino ni-
trogen was increased rapidly with high water activity and low NaCl concentration. As a result of organoleptic
evaluation it was concluded that optimum conditions were to adjust water activity of raw material to 0.90 and
to salt with 5% NaCl. When squid meat adjusting water activity to 0.90 was treated with 0.05, 0.1 and 0.5%
papain and fermented at 10°C for 6 weeks, SDS-PAGE pattern showed rapid breakdown of myofibrilar pro-
tein with increasing amounts of papain but the treatment with 0.1% enzyme was best organoleptically. pH
values of squid meat added with 1 and 2% glucose were maintained lower than control (glucose 0%) but
there were no significant differences between the two glucose treatments. Therefore, it was thought that ad-
ding of glucose might be extended shelf life of fermented squid with low salt concentration.
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Table 1. Sensory grading guidelines for fermented squid with low salt concentrations

Criteria
Grade Overall quality
Flavor Taste Texture ~
1 Very offensive odor Poor Very soft Poar
2 Some odor Unacceptable Soft Unacceptable
3 Acceptable Acceptable Reasonably firm Acceptable
4 Good Good Firm Good
5 Pleasant Excellent Elastic firm Excellent
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Table 2. Changes in overall quality of salted squid during fermentation at 10°C

Weeks
Water activity NaCl (%)
1 2 3 4 5 6
3 2.2 31° 2.8 1.4° - - -
0.94 5 2.2 4.7 31 284 1.4° - -
7 2.0" 4.0 43" 4.0 3.2 2.9 1.3
3 2.1 4.0 45 3.0 14° - -
0.90 5 2.2 3.5 3.8¢ 4.6' 4.5 42 31
7 21 24 34" 3.7 4.0 4.5 4.6
3 2.0° 2.2° 2.1 22" 2.5° 2.8% 1.4
0.88 5 2.1 22 2.2 21" 2.2 2.2 2.7
7 200 21" 21" 22° 2.1° 2.2 2.6°
“IMeans with same letters are not significantly different (p<0.05).
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Fig. 1. Changes in amino nitrogen of water activity ad-
Jjusted squid with various NaCl concentrations during
fermentation at 10°C. A) water activity 0.94, B) water acti-
vity 0.90, C) water activity 0.88, l—M: 3% NaCl, A—A:
5% NaCl @—@: 7% NaCl.
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Fig. 2. Effect of papain concentrations on the amino
nitrogen content of water activity (0.90) adjusted squid
with 5% NaCl during fermentation at 10°C. A—2\: Con-
trol, @—®: (0.05% papain, @—@: (.1% papain, O—0:
0.5% papain.
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Fig. 3. Effect of papain concentrations on SDS-PAGE
patterns of water activity (0.90) adjusted squid with
5% NaCl during fermentation at 10°C. A) Control, B)
0.05% Papain, C) 0.1% Papain, D) 0.5% Papain. MHC:
Myosine heavy chain, A: Actin, TM: Tropomyosine, LCs:
Myosine light chains.
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Table 3. Effect of papain on the sensory quality of squid
with low salt concentrations during fermentation at
10°C for 6 weeks

Amount of Overall
papain(%)" Flavor Taste Texture acceptability

Control 32" 3.0 33" 3.21°

0.05 34" 3.2 3.6 343"

0.1 42 4.6 4.5 442°

0.5 2.1¢ 2.3 2.2 2.21°

"Adding ratio to squid meat which was adjusted to aw 0.90.
“*Means with same superscripts in the same column are not
significantly different (p<0.05).

Bol AEs) paslel felolelnat 5 oy
Aol 299 Ao} Mtssr] el o
2 Abdel. 8, 05% A7 A B2 oha
2 A e ed Belch AAR 05% bt
oheke] o]l A=A o]v]-0)3Hr} Alstelon
S22 2] A3}r} &% sleir).

ol e AT AT A A A ZeME
2 oA g Zobd 5 glo} A vlwE Taksh)
AES 7HgelA fralgt Alezh wasle] gloh =,
Olga 5™ A2 WA A 219) Ao AR5
24l Pronase EE 6003} 6000 unit® Hr}3tdS o
272} 600 unit H7F7 Alolol] {-olHal 7)E v}
o] ¢l A3k 6000 unit A7}l o3& nely
=3}, 6000 unit 7= A A2l FolA 7pRF e
71258 vehiigion, 53] 3229 odslalse)
A Foka sigde} ol Fwel whiAiaE s
Gl g bl o] a7} whxslgl) w)Eole}
AL RA) Siic

ol4te] AxE B o SEFHLE 09008 A3}
I A 5%F A7H 2 A8 il R E el
papain® 2 2]l papain?] ¥ %7} /142 ot
WAl Falrt A5 Ao g vepdet e, 3
A A3 0.05% H7MA= vl bret SdE A
& 2ol A3t % 05% Wl S e] R
7 spEste] 238 Wea FAele $AAQ dg
< vlHen 0.1% A7 7 5ss) b 28 e
Chebdet

TTEHLE Mzl 20K thEt glucoses
iz

FEHAAEE 09028 HF 22085 219 5%
£ 7}8be] dAbsta glucose & H7)sbo] 10°Col| 4] 65
7b 321714 A1 A 9] pHe| WEE 24 A}
+ Fig. 49} o} thzFollA) pHE A A3] 7}45}ho]
4577l pH 6.13°.2 A 22 Jehdl & pH 6.250
A} 6.36°.2 Atdtglet. 1% Glucose H7 e 2355
AR fhabs] Zhasitis) o) 3 FA3) abasle] 53
A pH5.76& Ytebhd & pH 6.823 $}ubs] =7}8le]
2ol oh2 ofARS W) 2% Glucose H7bE
5 1% Hrbro) wislel e falslgl o 2z|ghe
6573l pH 5.692 vtelytom o) ¥ sints] Zrlsls
Zdgolsd}. Unoe LA o) 2l kel 2. &hekal xylose
5~15% A7}Fsko] 20°CollA] %4339l w) pHe) 23}
€ A7hFeErt 6% A 4 57d740 5.6~4.6
TELR fAERen o)z frIAbLES} Yolwdv)



e 24 R%e] Az 67

7
6.5
o)
§f<o————o
T
A&
im—e—,
55
5 A 1 i 1
0 1 2 3 4 5 6 7
Weeks

Fig. 4. Effect of glucose concentrations on the pH value
of water activty (0.90) adjusted squid with 5% NaCl
during fermentation at 10°C. O—O: Control, A—aA:
1% glucose, @—@: 2% glucose.
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Fig. 5. Effect of glucose concentrations on the acidity
of water activity (0.90) adjusted squid with 5% NaCl
during fermentation at 10°C. O—O: Control, A—aA:
1% glucose, ®—@: 2% glucose.
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