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Product Development of Less Sodium Fermented Shrimp “Kung-Jom”
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ABSTRACT

This research aims to develop less-sodium
fermented shrimp “Kung-Jom” product by investigating
the effects of partially substituting sodium chloride
(NaCl) with potassium chloride (KCl) in an optimal
ratio. Kung-Jom Formula 2 (% NaCl : KCl = 4 : 2)
was rated as the most preferred by panelists, with
an overall acceptability score of 6.00+0.32 which
contained 0.73% lactic acid and pH 4.02. Therefore,
Kung-Jom Formula 2 was selected for further
study. Shrimp was pre-cooked by blanching before
fermentation in Kung-Jom Formula 2 and had a
significantly higher product acceptance score than
non-blanched less-sodium chloride fermented
shrimp, with a mean score of 6.53+0.27 contained
0.88% lactic acid and pH 4.53. The utilization of
herbal additives in the blanched shrimp fermentation
process was also conducted. Less-sodium chloride
Kung-Jom Formula 2, which was blanched and
flavored with garlic, received the highest overall
acceptability score of 7.87+0.16 containing 1.57%
lactic acid and pH 4.60. Microbiological evaluation
was performed on the developed Kung-Jom
product and was safe, as
determined by the established standards. The

chemical composition of the developed less-

microbiologically

sodium chloride Kung-Jom were sodium 977.62 mg
per 100 grams, 67.69 % moisture, 10.37% protein
and total energy 111.36 kilocalories per 100 grams.

Keyword: fermented shrimp, Kung-Jom, low

sodium, less sodium

L3939 AnzInemanitasinalulad uinInendusssnuassvaun

'Biology Program, Faculty of Science and Technology, Nakhonratchasima Rajabhat University



NIasnAluladnise s unninetauaeiy U9 20 adui 1 unsiaw - lguieu 2568 18

Ui

€

<

weudundnsauremaninandasing
Aemngitagaywiosiiu laewirisos (Macrobrachium

)

Y
&) [

sp.) GmLﬂuqqmamumaﬂmLLUngLﬂummﬂﬁﬁ
sapdinuazaunsafusnwlauudy Tngtan
wiinsaufuinde T1Am3edngnuaznsiiiond
'qzumﬁu,aziwzL’Jmﬁmmzamuﬁiamgm Wan
Fathindudsenu Aedeuduemmsiinifnnad
inFeaglurasdosay 3-10 lagtwidn [1] 9100157
fnsldndelafoumaslss (NaCl) Wudiulsenau
Tunsnszurundniiienanetms ssoraduniely
Iamaﬁﬁﬂﬁﬁu‘%‘lm azlasuindslanounaslsn
Auanusndu Heiidesandnuansessdinly
Hagouiiguslandilvydendeermsiindauay
smgludiosnatnialuunsuuszniu laglals
Usznauamsiiiosuussmules Feoraduanivg
T uslaadleonalasulTualudouiuaiy
Fon1sn1uiissdniseurdelanmivualilaiiy
2,000 Hadansusiaiu uialiiiu 5 nsusaiu lag
ownsiiondn 3 iie fioarliiiiu 600 fadnsuuas
9531980 2 Heretu dearliiAu 100 fadndu
mnlddemisitensnanalsilaneulaiiu 700
fiaansu dldia3esugesaliimsiAu 400 fadniu
foflo [2] Wail nslasuindeluiounaslsdly
U%umﬁqqLﬁummé’aqmaashwiat,ﬁaqnmmu
Juanwmaesnisiinaneanudulaings wazds
danalFAnn11vunsnd oui SunsIeAINL W
Ismiilavarviaeniden lsaanaldenduss 1saln
Fesndudedlasunssnudiansenusoaldaiy
ﬁwu@mmwLLaz%’ﬂmwmmaﬁuaaﬂszmvﬁqq (3] éﬁ‘ﬁu
edaasunisannsudlaandelaiounas sy
madend miuuilanfisnuazguaguAIW 13
Waumdndueienmsansanniolufieunaslsni
Junismevausaulouieveinszsnsnasisaguly
gnsAansannisusinandelaienlulssmalng
(.. 2559-2568) N15aALNABITLAYLAADLIA U
p1msanusavinbarateds lawn nsldansnaunu

*Corresponding author email: piyasuda.t@nrru.ac.th

\nde msldansiaiundusa msdenvunngusisves
\ndeflvisnzay Jsaztagiiuauaansalunisiu
sa mslfasmaunundelufunaslsdlduisndes
Tfunnitgn Seansilinaumundelufounaslsd
un indelnunadounaslsd ileanaindnuas
yafueiivenndesaesrinddnvasilngfos
fiu l8d vilindedauiguuazianudasndesie
Fuslan [4] Hadfisenuideddnisfnwinisld
indelnunadouaaslsdunduaismaunulunig
WkAndueiemsgasanindeluiuunaslsn [5-
71 fefulunuifedfeaulaiindolnunaidounae
lsdunAnulundnsasidsson ddunsmindinngly
Aaleeiduingiundniumdnswduindouas
druUsznaudug danszuiuvdndateunuudafu
Lififuneulafikiunszuiunissinge Jehlidsdon
fanudssdunsuuidoudedelsaluszuumaiu
913 WU Salmonella sp., Escherichia coli, Bacillus
cereus Wy Clostridium perfnngens fiorauuileu
mmﬂmﬂaaawsaﬂumaummmumaumswam
Tunsninitlignaudnune (8] Wogaunidmeani
oradusunsediofulseniu ilesanduilaaden
uilaafsveukuuay lagliniunisuseignaie
anufeunou Beviliiguilaailenadsaiivun
T Tnsinazusngduinnfesvemsduiiv
deunannsiudsteniidonnaainuuilan [9]
wainsyuneluladisesifia (hurdle technology)
Fadumatanisousuemsuuunaunaiy lng
1@on35n190199 wnlesuiueg g aniuYte
yososLiion1smunuaunIgiviliiAnlsa
LargdunIdnvinliiAansdouds Wunisifia
mnuUaenfBuazAnN Bt T LAzl TuIBn9T
fuszdnsnmlunisdaengnisiiuinwiains
walulaBigslimnuddyfunisinmamnimma
UsgamdulanazAnaAIn1alaYuIN1T9099IU1s
walulagigesiaaoraldvaneIsluseniig
nNsrUILNITLUTUT na1nuate [10-12] ety
iTeiifediTngUsvasdlunisfauindn Soueids

w3 dVine) Augivermaniuazsmalulad unIvedesadguassvdun

'Biology Program, Faculty of Science and Technology, Nakhonratchasima Rajabhat University



NIansnAluladnisenns unninerdeasiy U 20 aduil 1 unsiay - dguieu 2568 19

1 = = L2 = 124 &
Jougnsanndeleifeunaslsn laeAnwinsldinie
laenrasnlsnsiudundalnunadounaslsniu
[y | d' d' [ & 4!
dndunyad adunaudsnuiaunisannis
U3lnANEe SAUNIAnwINISIdmalulageassia by
nsvuIUNIIMINAeNgasannislefvuaaalsn
lneAnwinavaInIsanilegnoudiuminuazng
Tayulnsunsvialawn nsewien 39 waznzlasun
Judrdsznavlunsndndsseu Medayulnsia

A Ao ° ¢ K PR =
auIlaNaenUUNA NN 1URANYID 9N
USuUgenunmeesndey Inen1svdnayulnsi
Sufufsdeununfegeunninsuivayulnsiiany

2 o a X a O a 9
nsiusnwNgInudy [13] dnvidlunisuslaana
JaukuuanAuguItaadeusuuseniuwuu s
N15U59078AUT U W auAUdN1T unS oH U

A e & o | v &

ayulnsmandiluduuiegfudsemusiuduiy
LASBILAYY

Ta9 aunsal wazIsN1MAARY
1. msAnedadunmvunsanseninunaslun gy
¢ o/ L= = o Y 1
Aaslsnnundelnunadenaslsnlunsudnidon
= = = o
aanUsaundalufeuAnalsn lunszuIunsudn
fleday
= o a ' = a
Anwdndufimuvausenitandeolyifey
6 I = 6 C% b4 1
Aaslsnfuinfelnunaeunaslsalunisvingdey
ieAndengnsnnzanlunisiluwaundud
Jouansanindoleifivunaslin T9anTIRTIIUNTE
gnIMIUAN AAKUAINIINUITEVBINATIA Tl
2559 [1] gt eleean 1 Alansy waududian
50 NSU 913A3 200 NFU NTEIEY 20 NTU WALLNGD
ludndiufovaziuandraiusenindafounasls
Aulnunadeunaslsn aua1ayu avl 6:0 (g03
& o a = =
Wwsg Wuaesmuaunliiinsdsindelnumagey
AaBlsA), 4:2, 3:3, 2:4 way 1:5 NNTUTIAIUNAY
Manuanaulidiy vssgasluvaauiua Uadlv
iy dldunigaumgives iWuna 10 Tu antu
WNufmegradioidrluimsziainig laun Ao
[14] YSuraunsaiavualusunuuvesnsauanin

*Corresponding author email: piyasuda.t@nrru.ac.th

(total acidity) @1u35v03 AOAC [15] uagnngau
nseausulundninugineden aie3§ 9-point
hedonic scale AUy naaeaUdIUIU 30 AU 1Y
Uszidluniseausulusnusinagliun dnwazusing @
saviR oduifa uazarumeulnesia [16]

2. MsAnwInszuIunITNng FaugATaninie
lyfvunaslsn lagn1sldimalulagizesina
2.1 MsfnwnavasniIsand saenauiiunin
Aanunwvasisdaugnsanindelufvunaaln
AndennsTougnsanindelutasunaalsn
ansimnzaufignainiided 1) Tnednsuei
oy 2 ngu 1dun ngudl 1 10udslesan (yo
AIUAN) waEngudl 2 thanaindethdouiigungd
70 asmuaibea WHunan 5 wifl aniuthduwa
Faananlidniu vssgaduiaut udUarilv
wiiy ldunfigumaiviendunan 10 Yu a1ndy
\Ausagnafiethluiinseviasingg auiided 1)

2.2 msAnwnavaenisidayulnsurssialunig
niinfsdeugnsaninfolyfivunaslsn

AR BNENTN 190U aRNTanLNADLYLA Uy
naslsngnsiiafignainiadeil 2.1 indAnwinisidy
ayulns 3 e laun avlad nssisy niede Tu
Fadaurades 3 dau : ayulws 1 dru lnoviy
auulng udnhdrunauiouananliidiunssg
VaufudDas iy dldunfigumgiivies 1u
nan 10 Fu andufuiegrafiotiluliasgiia
#neq mnaaded 1) Tdun Arfite [14] USuansa
Vgl'jwmiugml,wsuaﬂmmu,aﬂaﬂ (total acidity) au
F0ves AOAC [15] uagnaaeuniseausulundndo
938y MIYIT 9-point hedonic scale fugnAzoY
U 30 AU Teguszidunisueusulun1umigg
I¥un Snvaeusing & sawd ol eduda uas
ANNYBULAETIY [16]

L3939 AnzInemanitasinalulad uinInendusssnuassvaun

'Biology Program, Faculty of Science and Technology, Nakhonratchasima Rajabhat University



NIansnAluladnisenns unninerdeasiy U 20 aduil 1 unsiay - dguieu 2568 20

[

3. NsAn¥INSEaNTUNEANMYINTaUgATAALNED
Tyhsunaalsn
NSNARBUAMNINNIUSEANFUNANIUNS
FuselauAMenNITUNITITesTINTTeluny we
UINduTvSquasIdn (aviiluuses HE-
136-2565) thifadeudiiiunsusin 7 fu wmaaey
AanmvnaUszamdua lnervaaeuiiiauuiae
AUDIMTNLN 91U 30 AU AB35 9-point hedonic
scale (9=%aumm7fqm 5=128 1=13J'éuaumm7fqm)
Uszifiunsueusududnuazlsng 4 savd ile
dufa uazarmweulaesiu Jsfedailiimaaey
Fududaegrefeveusuuiu (arunisygadu
yov3) ANt uthganimeaest sl ondilés
AzLUUNMIEaNsvaanlUineisely

4. NMFAATIZANSEDA

TUNINARDIINUNUNITNABDILUU RCBD
(Randomized Complete Block Design) ¥1n1311
Apineg S1uau 3 61 hwaildumaneas e
drudoauunnsgiu (Mean+SD) uazthdoyaills
NNTNAABINTILATIERAIANLUTUTIUNGLAY?
(one way ANOVA) War A uuAnaI9eaaLadevig
adAlaeds Duncan’s Multiple Range test fiag
TUsunsu SPSS dmsunisiaszrinieadafisedu
adesiu fovay 95

5. MsAnwsAUsznaumualllnefneamuaInig
TngunsuasAnwAnwaIugadlinen
nsden gnsanindelufeunaslsnnlasu
ATLUUNITHONT UAIAAIINT D 3 UITLATIEY
L3 = 4 1 49-/ a L% 4
aafusznoumaall lawn annudu Wusiu ludu i
mslulawnse inde uwasnasnu (Rlawnas3/100 n3w)
MeasBeatmalull 1) Usinaanudu 1neds AOAC

*Corresponding author email: piyasuda.t@nrru.ac.th

(2019) 925.10 2) U5 uraulusd U 1ae3 5 In-house
method WI-TMC-03 based on AOAC (2019) 991.20
3) Usunmmnstulawmsnitaoun 1ne3s Methods of
Analysis for Nutrition Labeling (1993) Chapter 6,
p.106 4) Ussnaulasiu 1ae3s In-house method Wi-
TMC-100 based on AOAC (2019) 2003.05 5) Usunau
01 g3 AOAC (2019) 923.03 6) USuauussin by
99113 19835 In-house method WI-TMC-19 based
on AOAC (2019) 984.27 waz@ nu1vi ALarIIuIu
AUNTINolIAnNNINIFIUIFUNS Snan g
Wnea 1KY, 147/2552 [17] louA Salmonella spp.,
Escherichia coli, Staphylococcus aureus, Yeast and
Mold, Bacillus cereus Wwa ¢ Clostridium perfringens
P50 BAM [18] Tngdsineg e sdeugnsiifiann
IalunnauesdUsenauniunil LagaaAINe U
38%¥37987 AINA TR U B AU uTNsUTEAY
ANAINBINT AT UAUATILASTAIUINE A5
9IS UMINIRNEATAERS

NAN1SNARBILAZIN5Al
1. Han1SANEBATIEUT INNTaNSERITBnEe
loihsunaalsasiunuinfalnundiBeunaalsa Ty
nszuIUNMsuiniedaugnsindeanlyfeunaalsn
PnmsAnedadiufivianaussninunde
loinsumaalsasiunundslnuna@eunaslsa by
N3EUIUNIININA T8 Lﬁaﬁ’mﬁaﬂqmﬁmmzau
Tuimundundndueidedon grsannielufen
aaolse Tnsldindoludndiufiunnaneiu fauansdy
Table 1 aillfhdsdoluusazgnsluvafigungd
ed Wuszezian 10 1w iudegafatenluusas
T i Tnmilerwaz s RdUsInunNIALanARn
HaN1TVAaRIRILEnslY Ficure 1 wae Figure 2

w3 dVine) Augivermaniuazsmalulad unIvedesadguassvdun

'Biology Program, Faculty of Science and Technology, Nakhonratchasima Rajabhat University



NIasnAluladnise s unninetauaeiy U9 20 adui 1 unsiaw - lguieu 2568 21

Table 1 Percentage of Sodium Chloride (NaCl) to Potassium Chloride (KCl) Ratio in Each Reduced-
Sodium fermented shrimp “Kung-Jom” in this study

. Content (Percentage)
Experimental

Formula
salt Formula 2 Formula 3 Formula 4 Formula 5
(control)
NaCl 6 4 3 2 1
KCLl 0 2 3 4 5

4-Formula 1
-“&Formula 2
5.5
®Formula 3
“@-Formula 4

HK-Formula 5

pH

4.5 F

asr

Days

Figure 1 The pH of different fermented shrimp “Kung-Jom” formula changed during fermentation
for 10 days
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E 0.75 “%-Formula 4
X
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©
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F o025

Days

Figure 2 The total acidity of different fermented shrimp “Kung-Jom” formula changed during

fermentation
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Table 2 Consumer acceptance of fermented shrimp “Kung-Jom” in each reduced-sodium formula

Average Score

Properties
Formula 1 Formula 2 Formula 3 Formula 4 Formula 5
Appearance 5479+ 032  7.87°+0.27 573 +0.28 6.50°+ 0.25  5.70 0.29
Color 5.20°+ 0.35  8.10°t 0.19  547°+ 028 6.23°+0.26 5.67°+ 0.29
Taste 4.80°+ 0.41 533 +0.47 477°+ 033  547°+0.45  4.07°+ 0.38
Texture 6.00°+ 0.39  7.17°+0.28  573% 035 6.80°+ 0.29  5.83%+ 0.41
Overall acceptability ~ 5.30°+ 0.37  6.10°%+ 0.42  5.30°+ 0.33  6.00°+ 0.32  5.00° 0.33

Mean+SD from triplicate determinations.

Different superscripts in the same row indicate significant differences (p<0.05)
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Figure 3 The pH of different fermented shrimp “Kung-Jom” Formula 2 changed during fermentation

for 10 days: A comparison between blanched and unblanched shrimp.
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Total acidity (% Lactic acid)

0.25

=#-Blanched
“®-Unblanched

Days

Figure 4 The changes in total acidity during the ferme

ntation of fermented shrimp “Kung-Jom” Formula

2 during fermentation for 10 days: A comparison between blanched and unblanched shrimp.

Table 3 The sensory evaluation of fermented

between blanched and unblanched shrimp

shrimp“Kung-Jom” Formula 2: A comparison

Average Score

Properties
Formula 2 (Unblanched) Formula 2 (Blanched)
Appearance 6.80°+0.30 7.30°+0.23
Color 6.43°+0.39 6.77°+0.30
Taste 5.87°+0.48 6.30°+0.30
Texture 6.50°+0.44 6.33°+0.37
Overall acceptability 6.27°+0.42 6.53°+0.27

Mean+SD from triplicate determinations.

Different superscripts in the same row indicate significant differences (p<0.05)
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Figure 5 The pH changes in different herb-enriched fermented shrimp “Kung-Jom” Formula 2 with

blanched shrimp during fermentation for 10 days.
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Figure 6 Lactic acid content during the fermentation process of herb-enriched fermented shrimp
“Kung-Jom” Formula 2 with blanched shrimp for 10 days.
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Table 4 The sensory evaluation of different herb-enriched fermented shrimp“Kung-Jom” Formula 2

Average Score

Properties
Ginger formula Garlic formula Lemongrass formula
Appearance 6.23°+0.25 7.97°+0.13 5.53°+0.23
Color 6.13°+0.21 7.95%+0.15 5.30°+0.25
Taste 3.53°+0.19 7.87°+0.19 3.97°+0.18
Texture 4.80°+0.21 7.40°+0.21 4.87°+0.17
Overall acceptability 4.53°+0.26 7.87°+0.16 4.53°+0.22

Mean=SD from triplicate determinations.

Different superscripts in the same row indicate significant differences (p<0.05)
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aureus W @ ¢ Salmonella enteritidis Waz WO WU
Aspergillus niger, Fusarium oxysporum Wag

Penicillium cyclopium udu [33]

Table 5 The microbiological properties of the

developed less-sodium fermented shrimp
“Kung-Jom” product
Analysis items (unit) Result
Yeasts and Molds (CFU/g) <10
Escherichia coli (MPN/g) <3
Salmonella spp. (/25 ¢) Not detect
Staphylococcus aureus (CFU/g) <10
Bacillus cereus (CFU/g) <10
Clostridium perfringens (CFU/g) <10

Table 6 The chemical composition of the

developed less-sodium fermented shrimp

“Kung-Jom” product

Analysis items (unit)  Result (per 100 g)

Total energy (Kcal) 111.36
Total fat (g) 0.92
Protein (¢) 10.37
Total carbohydrate (g) 15.40
Sugar (g) Not detect
Sodium (mg) 977.62
Potassium (mg) 882.32
Ash (g) 5.62
Moisture (g) 67.69

w3 dVine) Augivermaniuazsmalulad unIvedesadguassvdun

'Biology Program, Faculty of Science and Technology, Nakhonratchasima Rajabhat University



NIasnAluladnise s unninetauaeiy U9 20 adui 1 unsiaw - lguieu 2568 28

toyalnyuing
wilamizeuilan : 1 nszn (50 nd)
dnmiwuilnadenszyn : 1
aumalnvuimsdanilamiosuilon

WANMIMNA 56 NlauAaaas

JavazveaSuaniuunineiu *

Tosiuavun 05 n 1%
sty 5 n
ardTulamsmiavun 8 n 3%
1j 18 0
Tandiou 489  un. 21 %
Tnunadou aa1  un 13 %
* ginfudwmivaulnee np"u'.wi 6 U 4uly (Thai ROI) TasAnenAMudssfosazves
Vnaasommsiuusiliuilnamswdanuiuae 2,000 dlaunsad

auAmlavmsde 1 nsxyn (50 niv)

>

waoviu dima wuu sy
56 0 0.5 489

flaunas’ niu niu

* AndutosazvesUiinugegaituiinaldsioTu

Figure 7 The nutritional facts label and the nutritional information (Guideline Daily Amounts: GDA)

of the developed less-sodium fermented shrimp “Kung-Jom” product
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