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Quality Characteristics of the Myungran-Jeot with Saccharina japonica
Water Extract Fermented by Lactic Acid Bacteria
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Natural seasoning are trends of food industries to replace synthesized seasoning due to consumer preference. How-
ever, unexpected results can be happened in a point of sensory evaluation and physico-chemical properties by adding
natural seasoning such as reduced flavor, color change and so on. Therefore, this study aimed to verify the potential
of sea tangle Saccharina japonica extract fermented by lactic acid bacteria (STE) for myungran (pollock roe)-jeot
instead of present synthesized seasoning. Among various STE concentration (0%, 5%, 10%, and 15%) in myungran-
Jjeot, there was no significant physicochemical changes in a point of crude lipid, pH, total acidity, salinity and color
difference. Microbiological profiles was also not significantly different. The 10% STE-myungran-jeot showed higher
v-aminobutyric acid (GABA) content as 24.4 mg/100g at free amino acid analysis than other STE-myungran-jeot
without decline of sensory properties. In overall, it revealed that STE could replace the synthesized seasoning and
improve the quality of Myungran-jeot. The results suggest that STE can be useful to develop a Korean traditional
fermented food.
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Table 1. Proximate composition of Myungran-jeot as aftected by
sea tangle Saccharina japonica fermented by lactic acid bacteria
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Aletg e 1 A3E SPSS 2 T13l(Statistics Package for
the Social Science, Ver. 12.0 for Window; SPSS Inc., Chi-
cago, USA)S 2 BA4313t) A& 7F -2 HAL2 one-way
ANOVAZE- o]-8-5}o] E415}19 21 P<0.059]| 4] Duncan's mul-
tiple range testE A Aol 7} 72 2|2} 7S A A8k
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Table 2. Proximate composition of Myungran-jeot by the addition
of sea-tangle Saccharina japonica fermented by lactic acid bacteria

Proximate composition (g/100 i i
Q)f::f((j%) Moisture  Crude prot:in Cruc(jge Iipidg) Ash /égggd(%) PH  Acidity (%) Salinity (%) Am(lgﬂggrg?en
0 67.3+0.4°"  25.3+0.72 0.340.0°  5.640.0° 0 6.27+0.02"" 0.68+0.012 4.9310.28% 280.84+9.55°
5 68.910.8%®  26.2+1.0° 0.240.0°  4.240.12 5 6.30£0.09° 0.64+0.05%® 4.87+0.012 269.1418.27°
10 68.310.4>  26.5+0.6° 0.310.12  4.240.0° 10 6.4410.072 0.60£0.05%® 4.63+0.01* 280.84+14.332
15 68.5+0.00  27.6+0.9° 0.24¢0.12  3.740.3° 15 6.30+0.02° 0.56+0.01° 4.70+0.142 292.54+8.272

'Different letters on the data in column indicate a significant dif-
ference at P<0.05.

'Different letters on the data in column indicate a significant dif-
ference at P<0.05.
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w7} 71 gobg o, 2ok 15% W71k AR
oAl Aol 7h YATHP<0.05). o]= thArk 549 7]
Ato] HebA o] Abteof JFS & A 0= Abm )

ofu] - A AL Qulz o E Zrzldbo] & oJ3FS n| 2= =7
Folil, E%A 15 S o
T2t thAot 2 7}(5 15%) tﬂﬂvu obu| =2 A o7
269.1-292.5 ¢/100 g & & 2N ] {7} 35 2 5= o 3
o] F-2]& el z}o|7} YIATHP>0.05, Table 2).

ChAu}F 229 H7Hs T (5-15%)0l th2 i ehsl o] fajobn] e
AL FFe-2 Table 33} 2o}, QWA © & {ejopu| bl Ak 2F
2 220 SabE o] uho 2|t 8k 48k ZCK(Shin etal., 1996).
A T felopr| Al S fARE thAuh HE S5
5,10 2 15% H7be gakale] 4<% 747} 1,072.0 mg/100 g,
1,214.1 mg/100 g, 1,094.9 mg/100 gO &, ThA|u} =200 1
7124(3,049.9 mg/100 g)ol| H|sto] 25| H3iet. Glutamic

§2 rlo BN

175 -

o)

- 9aR

acidE A Sk ikt ThAE AR 55 5-15% 7MW
Al vas] Hebeuj ozt H]sf taurine, aspartic acid,
threonine, serine glycine, alanine o-aminobutyric acid, valine,
methionine, isoleucine, tyrosine, ornithine, arginine, leucine,
B-alanine, ethanolamine, lysine5-2] 2] o}u]icito] M= =
ZVSREE. AR ChAlu} W SElo] H7bel A eliol A
fFEjotu] Ak glutamic acid (99.2-110.7 mg/100 g)7} 7}
A =9kom, o222 lysine (89.8-100.4 mg/100 g), leucine
(89.0-93.7 mg/100 g), arginine (61.4-70.0 mg/100g)<=°] ATt
423t ghe Y= A<l glutamic acid®] thAo} 2EES 3
AR Aol A etk R 02 Ul
21 leucine®] tHZF- 67.1 mg/100 g)ol H|3f] thA|u} F=5E9]
5-15% 71 WAl 89.0-93.7 mg/100 gofl vlsl wo] H7tx
o] go] T} 0 2 G2 n|H 202 LT, Eh, ThA
o} Zo] 47}l WebAol A y-aminobutyric acid (GABA)

Table 3. Free amino acid content of Myungran-jeot by the addition of sea-tangle Saccharina japonica fermented by lactic acid bacteria

(unit, mg/100 g)

Added concentration (%)

Free amino acids

0% 5% 10% 15%
Taurine 59.0 (1.9) 79.1 (7.4) 83.6 (6.9) 80.1(7.3)
Aspartic acid 53.3 (1.7) 69.5 (6.5) 77.0 (6.3) 68.3 (6.2)
Threonine 32.7 (1.1) 425 (4.0) 46.8 (3.9) 416 (3.8)
Serine 50.5 (1.7) 56.6 (5.3) 62.6 (5.2) 57.4 (5.2)
Glutamic acid 23315 (76.4) 99.2 (9.3) 110.7 (9.1) 99.3 (9.1)
a-Aminoadipic acid 1.2 (0.0) 1.2(0.1) 2.0 (0.2) 1.4 (0.1)
Glycine 20.8 (0.7) 36.5 (3.4) 39.4 (3.2) 34.5(3.2)
Alanine 59.8 (2.0) 86.1 (8.0) 92.7 (7.6) 86.3 (7.9)
a-Aminobutyric acid 3.9(0.1) 8.2(0.8) 9.6 (0.8) 7.9(0.7)
Valine 46.4 (1.5) 61.1 (5.7) 67.8 (5.6) 61.1(5.6)
Methionine 22.1(0.7) 29.8 (2.8) 33.9 (2.8) 29.9 (2.7)
Isoleucine 34.3(1.1) 43.9 (4.1) 49.8 (4.1) 44.0 (4.0)
Leucine 67.1(2.2) 89.0 (8.3) 93.7 (7.7) 90.2 (8.2)
Tyrosine 35.3(1.2) 39.5 (3.7) 47.5(3.9) 40.3 (3.7)
B-Alanine 33.9 (1.1) 41.6 (3.9) 48.8 (4.0) 42.0 (3.8)
y-aminobutyric acid 1.8 (0.1) 1.9 (1.1) 24.4 (2.0) 17.7 (1.6)
Ethanolamine 2.0 (0.1) 15.1 (1.4) 27.1(2.2) 26.1 (2.4)
NH, 9.4 (0.3) 8.9 (0.8) 13.6 (1.1) 10.1(0.9)
Hydroxylysine 24.4(0.8) 29.9 (2.8) 37.2 (3.1) 32.0 (2.9)
Ornithine 6.3(0.2) 12.5(1.2) 13.1(1.1) 1.8 (1.1)
Lysine 56.5 (1.9) 89.8 (8.4) 100.4 (8.3) 96.3 (8.8)
Histidine 17.9 (0.6) 23.4(2.2) 25.8 (2.1) 22.7 (2.1)
Arginine 54.5 (1.8) 63.2 (5.9) 70.0 (5.8) 61.4 (5.6)
Proline 25.3(0.8) 33.6 (3.1) 36.5 (3.0) 32.5 (3.0)
Total 3049.9 (100) 1072.0 (100) 1214.1 (100) 1094.9 (100)




skeFo] 11.9-24.4 mg/100 g 2 =121 HetAlof v|s) &=F
Afol7h & A o2 Uebth GABAE Aol de] w325k
ohu|leAbe] UFO R F& FFAEAY A A 240w
w75 A7 @Y7t At 9 GEs AL 53 2
5o ot A3 UetlE Ao s Hauwar Qlrk(Lee
etal., 2010; Kang et al., 2011). o]4+e] A¥E £33 HH
Ao fARE Ha thAvE 2E2ES A7 2 A ERbal Al
+9] F4 Atz §loHA Aeed A2 GABA ool 5
e 7]5/do] Rt WEkAl o] Al 27t s sh, A 5 U
A WA A E 8o 7 A o2 wekE

YA MEL 2} FAY) 7IE F VS AT 8
Qlofu, WA E4 Brhe| 7102 AgErk(ung et al,
2009). W2HA 0] Lhe 45.69-47.95 o211, A= thA]
o} 359 A7Hs 3714 ol oLt W7 8 1
7R ol uFE 52129 2ol GISIEHP>0.05). WAL agh
I} bk 7k7F 6.17-7.13 M) 2 13.62-16.39 o] 9lat, &
AV HE ChAOL 259 H7h 9% D AR5 ol uHE agt o
b3k 22k 72 212191 Aol GIAATHP>0.05). o] AFe] kA
of o] that Az vjRof Mol aghe chAluk & A7k
ool w2 Afo]7} Q9oL L % bgle] A9 w 7hashs 7
& LrehR QAR £9 221 Aol G9IThP>0.05).

Table 4. Hunter's color value of Myungran-jeot by the addition of
sea-tangle Saccharina japonica fermented by lactic acid bacteria

Added conc. Hunter's color values

(%) Lightness (L)* Redness (a)* Yellowness (b)*
0% 47.95+0.862" 6.95+0.582 16.39+1.282
5% 46.2611.43° 7.1340.372 15.39+1.542
10% 47.01+1.442 6.17+0.882 13.62+0.40°
15% 45.69+0.94° 6.52+0.66° 14.15+1.022

'Different letters on the data in column indicate a significant differ-
ence at P<0.05. L* (lightness or darkness) ranges from black (0) to
white (100); a* color direction in red (a*>0) or green (a*<0); b* color
direction in yellow (b*>0) or blue (b*<0).

RS CECE: 197

o= Hlw

chAlt 529 52347} BekAle] ARk A4 173 log CFU
(colony forming unit)/g -2 eI, ThA|OF =20 5-15%
A7he WAl b7} 1.61, 2.24, 2.32 log CFU/g 0.2 LHER
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Table 5. Microbiological analysis of Myungran-jeot by the addi-
tion of sea-tangle Saccharina japonica fermented by lactic acid

bacteria

Added conc. Viable cells Coliform group Feczlrgﬁlgorm
(%) (log CFU/g) (MPN/100 g) (MPN/100 g)
0% 1.730.31 <18 <18

5% 1.61x0.15 <18 <18
10% 2.24+0.15 <18 <18
15% 2.3240.20 <18 <18

Table 6 . Sendory evaluation of Myungran-jeot by the addition of sea-tangle (Saccharina japonica) fermented by lactic acid bacteria

Add conc. Sensory evaluation

(%) Appearance Flavor Taste Texture Saltiness  Fishy odor  Off-flavor ~ Overall acceptance
0 6.3+£1.7% 5.7+1.42 5.9+1.9° 6.2+1.9° 4.6+1.92 5.842.3° 5.7+2.22 6.410.8°

5 3.1+1.7° 4.8+2.22 5.0+2.5° 4.0£1.5° 5.3+2.12 6.242.12 6.3+1.9° 4.7+1.5°

10 4.8+1.8° 5.6+1.6° 5.8+1.7° 5.7+1.42 5.442 .12 4.7+2 .42 5.2+2.72 6.3+1.5°

15 6.2+1.5° 5.6+1.22 5.1+1.42 5.8+1.02 5.3+2.42 5.5%1.72 5.8+2.12 5.7+1.23°

'Different letters on the data in column indicate a significant difference at P<0.05.



198

Ao &2 Uehsdth H7kEe wEol ot atol= gl Ao R g
QA= vl = 10%01 4] 7H -2 4. 72 vepst o oh
15%, T2, 5% =0 2 SRIE|SiTt. o] 3 oJA] ]} o]
10%0] 4 71 W2 528 lEglon, B2, 15%, 5% &=
o7 ghelw]o] vt FARE 3o & vyl $35H4 7]
SRR 17F10%7}6.4 9 6308 A ZAE g on, 5%
7F 7P 2 A 02 ERIE QT A AL 7| Z ol A= A
o Ao R 22 E50] 10% M7 Al 2} i Zeto] v]segt
A O 8 e ghe] A7t A2 98- A 0 & R o], fANE
g ool EEdo] AAXn R 2A URtxn| R E thAg 4=
B Aoz AR FE T T GABA §HFo] 122] 97 Wi in
vitro®] 7217} 7] 5/ 0] F712 dFEoloF & A o= gl
AL AL

O] =2 20183Hd = 5ot shar W A-HH] o] ol A&
25U TH201802900001). E3}, 7= KA F -1} 9]
A7) A AT (20181) 0 & =y =] Q) o1, o]of ZFA

=Yt

References

AOAC (Association of Official Analytical Chemists). 2005. Of-
ficial methods of analysis of AOAC international 18. Gaith-
ersburg, AOAC International. Retrieved from http://www.
eoma.aoac.org on Oct 30, 2018.

Choi SA, An SE, Jeong HG, Lee SH, Mun KH and Kim JB.
2018. Evaluation of microbiological safety in commercial
Jeotgal. Korean J Food Preserv 25, 270-278. https://doi.
org/10.11002/kjfp.2018.25.2.270.

Ha HS and Kim GW. 2015. The educational effect of MSG
safety knowledge and the effect of its change on attitude to
food safety and MSG usage intention. Culi Sci Hos Res 21,
92-103. https://doi.org/10.20878/cshr.2015.21.3.008.

Han DJ, Jeong JY, Choi JH, Choi YS, Kim HY, Lee MA, Lee ES,
Paik HD and Kim CJ. 2008. Effects of various humectants
on quality properties of pork jerky. Korean J Food Sci An
28, 486-492. https://doi.org/10.5851/kosfa.2008.28.4.486.

Hur SH. 1996. Critical review on the microbiological standard-
ization of salt-fermented fish product. J Korean Soc Food
Sci Nutr 25, 885-891.

Jeong EJ, Bang BH and Kim KP. 2005. The characteristics of
Kimchi by the degree of hotness of powdered red pepper.
Korean J Food Nutr 18, 88-93.

Jung S, Choe JH, Kim BN, Yun HJ, Kim YJ and Jo C. 2009.
Microbiological, physicochemical, and sensory characteris-
tics of Myungran Jeotgal treated by electron beam irradia-
tion. Korean J Food Preserv 16, 198-203.

Kang YM, Qian ZJ, Lee BJ and Kim YM. 2011. Protective effect
of GABA-enriched fermented sea tangle against ethanol-in-

YA - B - T -

AR - st - e

<l

duced cytotoxicity in HepG2 Cells. Biotechnol Bioprocess
Eng 16, 966. https://doi.org/10.1007/s12257-011-0154-z.

Kim B, Jang A, Song HP, Kim YJ, Ko BH and Jo C. 2008. Mi-
crobiological quality of Myungran Jeotkal and its ingredi-
ents and improvement of shelf-stability by gamma irradia-
tion. Korean J Food Preserv 15, 606-611.

Kim SM. 1996. The effects of food additives on the shelf-life
of low-salted Myungran-jeot. J Korean Soc Food Sci Nutr
25,937-943.

Ko YA, Kim SH and Song HS. 2017. Effect of salt concentra-
tion and fermentation temperature on changes in quality
index of salted and fermented anchovy during fermenta-
tion. J Food Hyg Safe 32, 27-34. https://doi.org/10.13103/
jths.2017.32.1.27.

Korea Food Research Institute. 2000. Study in development
of processed foods using seaweeds. Seongnam, Gyeonggi,
Korea.

Lee BJ, Senevirathne M, Kim JS, Kim YM, Lee MS, Jeong
MH, Kang YM, Kim JI, Nam BH, Ahn CB and Je JY. 2010.
Protective effect of fermented sea tangle against ethanol and
carbon tetrachloride-induced hepatic damage in Sprague-
Dawley rats. Food Chem Toxicol 48, 1123-1128. https://doi.
org/10.1016/j.£ct.2010.02.006.

Lee IS and Song HS. 2018. Characteristics of seasoning soy
sauce with added Saccharina japonica powder fermented
by lactic acid bacteria. Korean J Fish Aquat Sci 51, 613-622.
https://doi.org/10.5657/KFAS.2018.0613

MFDS (Ministry of Food and Drug Safety). 2016. Health func-
tion food functional materials recognition status. MFDS,
Cheongju, Korea, 55-56.

Park JH and Kim SM. 2002. Property changes of the salt-
seasoned and fermented the broken roes of alaska pollock
stuffed into cellulose casing. Korean J Food Sci Technol 34,
220-224.

Shin DH, Kim DH, Choi U, Lim DK and Lim MS. 1996. Stud-
ies on taste components of traditional Kochujang. Korean J
Food Sci Technol 28, 152-156.



