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Effects of glycine on microbial safety of
low-salted squid and myungran jeotgal
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Abstract Seven antimicrobial agents known to be effective in inhibiting the growth of lactic acid bacteria were applied
to ensure the microbial safety of low-salted squid and myungran jeotgal with 4-6% salinity. These agents reduced the salt
content by 50% compared with the conventional Jeozgal. Lactic acid bacteria such as Lactobacillus sp., Streptococcus sp.,
and Pediococcus sp. were commonly found to account for 80% of microbial organisms, and yeast and fungi were observed
in squid and myungran jeotgal, respectively. The total bacterial counts in squid and myungran jeotgal showed 94.20 and
90.87% reduction after the addition of 0.5% (w/w) glycine. The microbial counts in squid and myungran jeotgal decreased
10'-10* CFU/g when compared with the control after 21 days at 10°C. Glycine was found to be an effective commercial
antimicrobial agent that can be used to control bacterial count in low-salted Jeotgal without affecting sensory qualities such

as overall taste and flavor.
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Thawing of frozen squid

Thawing of frozen Myungran

l

l

Washing of squid with salt solution

Washing with salt solution
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Salting at low temperature

Salting at low temperature
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Dewatering after washing

Mixing of Myungran and seasoning
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Packing after adding of
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Fig. 1. The diagram of manufacturing process of of low-salted squid and myungran (pollack roe) jeotgal using commercial antimicrobial
agents. (A) low-salted squid jeorgal, (B) low-salted myungran (pollack roe) jeotgal.
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Fig. 2. The microscopic photographs of various microorganisms
in low-salted squid and myungran (pollack roe) jeotgal. (A)
Lactobacillus sp., (B) Streptococcus sp., (C) Pediococcus sp., (D)
Luconostoc sp.

= = Q
Pe Bl 48 7L F e ANZEA Ase A=
B pH F93 AFAEE BRI Il Eol oist gsi=st
ol 53] 71QAro] HRdh £2 Ego] w2 AFol a3F
o2 288 & 9= EHL 7KHZ UrhKyung, 2006). L £
ZREWIE Axet A AT} Ajtsled AlxE A Asl 5o 7]
2oz, gl golaYde AEY RS Bilehe & 84

= AR 4HA Urh(Hong
AFolMe 2EAlo] 27
Aol ol e w3 P el et Akides 4
& 7Fed FHAR HAAEAh

ole] A wgrt Aol gt Al A8 APE WYsie Fig.

o T
3B e Aae ATk AY B APe] A4S WA s

r

of #dg o Pwel EoR RS Jlon], wak 3
oj= AAFIL Yol AT FANel AL Faf Hgol 7t
B8 ANA FaAE 24, 718 2 g eAS sl
Y ik TR FEEE Asl] I qdE AN LB
th Ad Wk Ao ARSS gAY e AN A F

A3 0.5% (ww)= 3ted o] wigt AAelx Hrt, Efsto
Zo) e g 232 Ay Btk AE B Ao 283
T, 7B, A FEES 77 90.87, 76.09 H 67.39%2]
AHFES Ve AY o] Aol Ao FUsHA FEilo]
10" CFU/ge] Zrt &35 uvelfo] 359 Al FolA 7
S8k A aAE Jehidth S HEgo] Al &
AN e 713 7R 71EARY] A9 Aol daEao)
Btk EAS 79 A] pHZE 6.0 WL AY 940 R ek
Aol Tt EA7F ojAl= A 0E UEht) Be ikt

Ao et &z
7} A YERSTHOh, 2013; Yoon %, 2003; Yu %, 2011). A<
 AZAME 0o} Az mizyR Fejale eyt
7F 7P A ER iAo R B8 Tsd IR AR

117

b b
D E
b b
c I l
1 1 1
B C

A

1.E+06

1.E+05

1.E+04

1.E+03

1.E+02

Vianle cell count (CFU/g) g

1.E+01

1.E+00

1.E+06

=
N

1.E+05

1.E+04

1.E+03

1.E+02

1.E+01

Vianle cell count (CFU/g)

1.E+00

Kinds of antimicrobial agents

Fig. 3. The comparison of antimicrobial activity on 0.5% (w/w)
various commercial antimicrobial agents in (A) low-salted squid
jeotgal and (B) low-salted myungran (pollack roe) jeotgal. (A) ST:
no treatment, A: glycine, B: protamine, C: polylysine, D: calcium, E:
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bateriocin. Values marked above the bar with different letters are
significantly different by ANOVA with Duncan’s multiple range test
at p<0.05.
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Table 1. The comparison of physicochemical characteristics of low-salted squid and myungran (pollack roe) jeotgal treated with various

0.5% (w/w) commercial antimicrobial agents

Kinds of Agents pH Salinity Chromaticity AN

jeotgal (%) L a b (ppm)
ST 591£0.17°  330£0.08°  095:0.02°  35.74:2.89°  10.6242.03° 12424493  027+0.02°
Glycine 520£0.04  320£0.03°  0.92£0.01°  39.10:0.85°  9.75:0.76°  14.710.79°  0.33+0.01°
, Protamine  5.49:0.08°  3.40+0.05°  091£0.02°  3856£1.54"  7.00:128"  10.99£2.10°  0.33+0.02°
Squid Polylysine  5.65:025  330:0.02°  091£0.04°  3596£2.10°  5.58:0.53°  10.18320°  0.30+0.03"
Calcium 525£0.08°  3.60£0.04°  091x0.02°  39.52+1.13°  10.39:2.11° 15824098  0.32+0.02°
Lysozyme  5.13:0.10°  3.70£0.05°  0.90:0.01°  4026£0.92°  11.04£2.97°  14.76£1.12*  0.39£0.03"
ST 595:022°  5.40:0.09°  096£0.03  3731£1.90°  11.59£2.50° 22.5743.91°  0.51+0.03°
Glycine 5.1760.15°  4.600.07°  094:0.02°  39.95:145°  638:1.82°  1237+125°  0.44+0.02°
Myungran Chitosan 5112009  4.80£0.06°  0.94:0.02° 3523273 1246£3.10°  1131£1.01°  0.46+0.02°
Bateriocin  5.20£0.13°  5.00£0.08°  0.93£0.04°  3474£221° 884155  851+0.94°  0.48+0.03°

*ST: no treatment, AN: aminonitrogen
All values were expressed as mean+SD (n=6)

Different superscript letters in a column indicate values that differ significantly by ANOVA with Duncan’s multiple-range test at p<0.05
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