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Abstract — Jariizot is a local food prepared by fermentation of salted fish, Chromis notatus.
Since its NaC' content is around 20% like other fermented seafoods, reduction of NaCl concen-
tration is d_sirable to minimize the risk of health hazard. Addition of KCl and enrichment
of lactic az1d fermentation were attempted to solve the problems resulting from low salt concen-
tration. NaCl and KC! were added to a fish, Chromis nofatus simultaneously at concentrations
of 10 to 4% and 5 to 2%, respectively. Lactic acid bacteria and glucose at final concentration
of 2% were also mixed with the above-salt treated fish to prepare jarijeot. The jarijeot was
examined periodically for chemical changes during aging and compared with reference jarijeot
containing only 20% of NaCl to find out an appropriate method for quality improvement. The
content of ATP and its related compounds was not affected by the concentration of NaCl
or the presence of lactic acid bacteria. Nearly no difference in contents of free amino nitrogen,
trimethylamine oxide, trimethylamine and volatile basic nitrogen was observed between the
jarijeot containing 20% of NaCl only and that containing 10% of NaCl, 5% of KCl, 2% of
glucose and cells of Pediococcus halophilus. Moreover, sensory evaluation of both kinds of jari-
jeots revealed almost the same scores. The number of cells of P. halophilus was maintained
at concentration of 10° cell/m/ for 60 days’ fermentation in the above mentioned jarijeot contai-
ning 10% of NaCl Its pH was dropped down to 4.2. Accordingly it is possible to prepare
jarijeot enriched with lactic acid bacteria if KCl and glucose are added at concentration of
5% and 2%, respectively, in addition to NaCl at a final concentration of 10%.
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lactic acid, glycerin, ethyl alcohol 5-& A7}3]-& wl
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Table 1. Mixing ratio of raw materials for the prepara-
tion of jarijeot (% based on weight of fish, Chromis
notatus)

Treatment Control A B Cc D
NaCl 20 10 8 6 4
KCt 5 4 3 2
Glucose 2 2 2 2

o 8o oz &%ch(10).

=4 Jo| EJAM

A=A A x F Qi A ST Tl
159 Aoz FARH F5o s Fr1HeR 2
Atalgct.

HAMRAABS [ ©] 5(11) 9] whyel wde} Hd it
(perchloric acid)& o2 Agaiy J4AHEA
¢ 3% ¥ HPLCE EAsqch

Trimethylamine oxide(TMAQ)2} trimethylamine
(TMA) : TMA+ Dyer(12)& Mekgt w3 734
(139wl wet wgAFsG o, TMAO=
TMAZ #9170 = F TMA®F Follx 31 A
TMAZE wjEo 24 AEstgc).

Thiobarbituric acid(TBA)7} : Tarladgis $(14) %]
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531 nmel A FF=E Aok

¥ dtd H71aA(volatile basic nitrogen, VBN) .
Conway units ©]4% w|zFdAgi(15) o2 A3}
At

Sojolof e BA(NH.-N) : Spies®} Chamber2)
FAH(16)2 2 620 nmeld FHFEE &334
A Aol

pH : pH meter2 ¥<ich
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tici= MRS gHHwiA]ell z+z} 35T, 48 hr FH=du)
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Table 2. Composition of a fish, Chromis notatus

Component Moisture Crude Crude Crude Carbohydrate
protein lipid ash

Content(%) 710 194 78 1.6 0.2

Table 3. The change in contents of nucleotides and their derivatives during fermentation of salted fish, Chromis

notatus(umole/g)

Components
ATP ADP AMP IMP Inosine  Hypoxanthine
0 0.2 0.8 02 17.7 144 7.3
Control - 1.6 0.7 34 23.9
A - 2.0 17 4.2 22.7
30 B - 25 19 9.1 20.9
Fermentation C - 15 2.8 82 23.0
time(days) D - 1.8 43 111 19.1
Control - 0.6 Tr Tr 314
A - 2.1 18 2.9 317
60 B - 2.8 2.1 54 24.0
C — 0.1 3.0 75 251
D - 0.1 04 2.8 29.3

Control, A, B, C, D; samples, refer to Table 1 for details. Tr; trace.
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Fig. 1. The change in content of free amino-nitrogen
(NH:-N) during fermentation of salted fish, Chromis
notatus. Control, A, B, C, D; samples, refer to Table
1 for details.
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Fig. 2. The change in content of trimethylamine oxide
(TMAO) during fermentation of salted fish, Chromis
notatus. Control, A, B, C, D; samples, refer to Table
1 for details.
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Fig. 3. The change in content of trimethylamine(TMA)
during fermentation of salted fish, Chromis notatus.
Control, A, B, C, D; samples, refer to Table 1 for
details.
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Fig. 4. The change in thiobarbituric acid value during
fermentation of salted fish, Chromis notatus. Control,
A, B, C, D; samples, refer to Table 1 for details.
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HoE Aol glelen), 4 609S 7|FEeR e
o A8 100 g% 200 mgoll Al 75 mglE AldET e
a2t A& 2el7t slsdich

FoREse| W3 | A S AgAL 2 FEAAA
Aol A% A AFAAE Foln FAMA
olutrl szl s}, Pediococcus halophilus vkl
(starter)2 10° cell/m/ =522 713 Az)7(A9
Bl =4 754 F9 A9 #HIglel A=
o1}, Pediococcus acidilactici S 108 cell/ml &5 2.8
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Fig. 5. The change in content of volatile basic nitrogen

(VBN) during fermentation of salted fish, Chromis nota-

tus. Control, A, B, C, D; samples, refer to Table 1

for details.
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Fig. 6. The change in the number of bacterial cells
during fermentation of salted fish, Chromis notatus.
Control, A, B, C, D; samples, refer to Table 1 for
details.
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Table 4. The change in pH during fermentation of sal-
ted fish, Chromis notatus
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Table 5. Sensory evaluation during fermentation of sel-
ted fish, Chromis notatus

Fermentation
time (days)

Sample*

Control A B C D

0 74 74 74 74 74
15 6.0 54 54 5.5 5.5
30 53 4.7 4.8 53 53
45 5.0 4.2 4.2 5.2 51
60 5.6 49 5.1 5.3 58
75 5.2 44 4.7 53 5.5

*Control, A, B, C, D; refer to Table 1 for details.

o2 g7l F453] Ao § 5 ok =27
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Zolth. wlgtr] fakde] Aol whE pHe A3lel=
A7E o1& AHolt). o] 24 lactic acide] HAFE
aejgchd pH 39704 Hel = 4 ok A A
%A F2) pHe) W3S Table 49 8oFsigct A0
Ate] e} pHE 742 FAolNev $A4717F Fo A
el A zhadte] 54 459 kel o 27(co-
ntrol) ¢} C, D A&]|FollA+= 5004 5271#], A<} B
He] ol Ae 4272 Aet=Egich M7 A, Bt C,
D7ke] zlolE starterZ AH7RRF §At#Y F7/7F o
27} gEolgtn F&Eed, 2 olf At A4l
233 71de AA) Tl AAA Fdsht, 2L Pe-
diococcus 4(genus) 28 E-F =& F(species) 7ol
T BAGA Ao ZeolHo] odg-& TR 4t
@71 wFeldh

BEHAM L AELS HEAHE QUTkel A3 ¥
A A AR o|BACE By Uity or
ope] $g3lrin s oA AYA Ao} =
Holch Ate) Ao =3k JA, 42 zeja el Hs)
S5tHAl By ez FAHARE AL FAkste] Table
5o fokstgdct. AdE 6%(C) =x 4%(D) A2
AFFA e 4 4597l 2o Bk Kol 9]
on}, o} Algdrrrl & H2|F(A% B)dlAe

Fermentation Items
time (days) Sample* Total
Texture Odor Color Taste

Control 25 18 21 24 88

A 26 20 20 20 86

15 B 27 19 22 21 89
C 27 21 24 22 94

D 26 20 25 22 93

Control 30 27 24 27 108

A 26 28 26 24 104

30 B 28 30 25 26 109
C 29 29 28 31 117

D 32 31 27 33 123

Control 40 32 29 29 130

A 38 34 31 30 133

45 B 35 34 27 31 127
C 38 36 32 33 139

D 37 37 31 32 137

Control 43 37 36 34 150

A 41 37 K% 35 147

60 B 38 36 32 31 137
C 35 32 29 28 124

D 30 33 28 26 117

75 Control 41 35 33 33 142
A 37 34 30 32 133

B 34 35 29 30 128

C 31 30 24 24 109

D 30 28 22 22 102

*Control, A, B, C, D; refer to Table 1 for details.

60dtell 239 BHE Holx Qo HHFEE 20%
FEo2 H7H g x7(control) & i 477k
60~754 2 M Zo] B ol AFERE o
Aoz § AEzAl Al Axsh= Aelch Ak
Hog ¥ AgEert dows fFikts FEAI7
HelF-el 34 4712 d&=0er(Ce D), 4
HAFEE 10% TFo2 7K A=A A= 20
% 2] =T (control) ol B]3A £ o] gixdct

Table 504 574 Aol M & & 2
ol £4717h 71ELE, 60d FF 544 A
2] A (control, A, B)3} 459 Z<F £A417 #HE] A (C,
D) 237t folx-3 ZAAT A Table 63 2o
viebyth 2258 243t AR fre]Ade] A=
U] o e frolat dEE & 5 ok
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Table 6. Means of sensory evaluation scores of salted
and fermented fish, Chromis notatus

Means*
Sample*
Texture Odor Color Taste
Control 4.3 3.7 3.6¢ 3.4
A 4.1¢ 3.7 34 3.5
B 3.84% 36 324 3.1
C 3.8 3.5 3.2 3.1
D 3.7 3.7 3.1 3.2

*Control, A, B; fermented for 60 days. C, D; fermented
for 45 days. refer to Table 1 for details.

**Means superscripted by the same letter are not sig-
nificantly different(p=0.05).
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