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Nham Product Development Using Mixed Bacterial
Starter Cultures
8. Effect of Sodium Nitrate and Sodium Nitrite and

Micrococcus . varians on Colour Development of Nham

Tnlso Fom?Y dovan jenelaspidl nar gwiemr eyazge!/
Paircte Wr‘riynubnrearﬂ": Lakkana Rujanakraikarn’/ and Suchada Anutarakon

ABSTRACT © Nham colour development is very imporant far comsumor acceptability. For this study,
sadimn nitrale sndfor sodium nitrite were used together  withfwithowt nitrate reducing bacteriz  to investigaic
the colowr development in Nham., It was found that the usc of 500 ppm of sodium nitrate and 200 ppm of sodium
nitrite with Micrococcus varians (10 efu/g} in the formulation caused apparently the red pink colonr development
with higher rate and hetter than other remples. The cotour develaped from red yellow (SYR 8/2) to red pick (5K

74 after 24 hoors of fermentation, The mean ideal ratin scores of colour ond  overall  aceeptability  were
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Tismnee T1(1) © 80 - 81 (2588)

L.02+0.02 and 0.9540.04 respectively, The developed Nham wes composed of pH {4.46-4.57) and tota] acidity as
Tectic acid 0.901-0.991%) after 48 hours of fermentation. There was also a very small amounit of residual nitrite
{21.84+0.10 ppm) in the product

unfinge ; snvasdilnnguesnmududiafyrenseouiivesduiiam TuntsFsorTaiitevhms
ﬂnmq‘ﬂmﬁnﬁmmuu'[ﬁu'lﬁnn"[uTaﬁ'l%uu?qnﬁ?:uﬁuﬂﬂuﬁﬂnﬁ'l'ﬂ*mﬁuu'lum:m wunzmio T lasnt
Jnfunindrrie @Eudsunsfidofmmrsiidinmduuland ¥ smmenaanmwuiind
Teifoulamsn 500 ppm uae Tmdeululash 200 ppm $2ifuidla Micrococous varians (103 cfufg)
'lu'qmiﬂ‘e:—:HE\'nﬁ:‘ﬁ1Wﬂiu‘qunwmnﬁnﬁmaﬁﬁnfw'ﬁ'q uagAnidrednduqedtaindfanu ndfe
rusnRsnivnfimdsumeombmaile YR 32) dumFrumuas (SR 74 ndavinirmind 24
$aTua BAWaliA1 mean ideal atio scores Y04 §HUTING uosmIteuTUTMAIAY 1025002 uBE 6.95:0.04
awdidy  Tusdafusiuruudwanndldy pH (4.464.57 uasiimudunasananusdamaunsaunnin
Yooas 0901-0.951 HATIR 48 F2lucwesmiain Emisas i luTaniRndoogheudiadusuiv
Tundafie (21,8420.16 ppmy

Tndex words © MUY AITWARINARADIAUNYY  Nham, Nham product development

A AeniTanasues pH aiahisddgnteada
tudnasnueamshin Teomstfoulas
womnflundafadvimiegnaiiy  minlemsaldonudunsauandn dlo oH
ovsninuuuiuimAldRulsyd Sally  apssfr i lsiugrinanotl Snrmdnsa
FalWalussduorAuty alindy duiiddedudumemiinty wewwi
R wazdmuasieduiaaanaeiull  SmusfiGeiaunmatnseuaninlémm
ilaannqBunidin IR Padnvosdind1nes  Pediococcus cerovisiac  IHARBAISAARIIY
wnnBwmemotug ¥ ldnalulad  ninilo @Ermness) Tudrandavoanandn
FerFamiBudunaun1lunsziumsnia Faudadsnd oo 1aRn thunsadusg
(Wiriyacharce et. al. 1990) Lﬁaﬂi'uﬂ-;mmmw W1 5.0 (Ruchanan and Gibbons, 1974)
voanuianumivaue naslaesszrn  FefumnmBunadonvsnisningratiy
\WopduwidimImiaaTm Tﬁﬂiﬁ%ﬂu?qnf JamnzoufidesnsnamusesnsiyduTh
Fuiunmusznhadeuunfidefaunsaat s ionmdmmarilmnetdaomeimy 1§
nsmandnld  Tafudenusfideiiaunie  dovSpniudusein Lactacilius plantanm
A humsnilu 1 lnsi 1@ lugrsasu@auvuy  wag Pediococens corevisiaze SeilaviTbiifinaamy
wespuRuAn R IRInAgamgl 30 sun-  inhailovewdndaiununld
wader  nuindenuefideiennsani o
niA1dszinm Laciobacillus planturum 925+ g nudedausnsaad lumsndy

70



maAmERSainnlael Tt outgnsdiim o, nevesTsion.
Traerrn Twidtallsnsd inziile Miccncess varfans Aedfmingveandaion]

lasAidA R hadosudil fe Micrcoe
cos varians FuROFINAIMZINASEMTIEON
Tuasn Ty T lasilusrwsnvaamsudn
oot INEDA Deibel LBEAME (1961)
Eemefensameadounnbouhusm
TWhululasfiaaluszning 216 #alueusn
weamswiinidnseniahl vnzfinsatiense

uad WU Micrococcus varians  A259%T)
& £ o4 - oA
fionssunatiunsufoznduds e nanv.
& A -
wisdomunsauriu  diecwusiigaiiy
ﬁ; o Bl =y
naaundiulu lnrvezaands TSy Tuasa-
4 . jamn ar 7
aonlad FazmUfdinduseniagiieluls-
oy . ot 1
Tnatu MbTdmslsensunSonitulas.
TrluTeTnadindafmiufamguas

4 4 o & 4 w A
PLATHVUHBATIN B-16 'IF'JTI.I\'I ’J‘Nlﬂ“ﬂ'l'i Hdlli‘lﬂﬂuﬂ'lﬂ‘ﬂ 1
pH

Lactobacillus plantamim - 6.1-50
glucose -| Microcorius yarans
sticky rice » Lactic acid ¥
cooked riocJ 45 NOg ———3 NOy”
reduction Gel lormation

Pedioroceus cerevisiag 300 NOy FNO

Myoglobin ¢«
Nitrosomyuaglobin

v

Firmness development

Colour development
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Table 1 Sodium nitrate, sodiom mitrite and

Microcaccus varians for this

experimentation.
Trestment NaNOg (ppra) NaMOg (ppm} Starter
cirlbusea
1 .47)) a LF, PC, MV
2 SO0 ] LP,. TC
a 0 200 LP, PO, MV
4 0 200 LP. I'C
1] 500G 00 LI, TC, MY
1] 500 200 L, PC

LP o Lactobscillus plantarm {10 cfnfig)
P = Pediococonr comvisiee (L0 cRufn}
107 cfvfzh

MV = Microeoocus varians
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Table 2 Ingredients and quantity for Nham
production made with mixed
bacterial starter cultures (NaNOg,
NaNOgand Micrococcns varians
as the main stodied Factors).

Ingradienis Quaniity

Ment gystem:

Ground lean pock (5) .34

Sliced pork skin (%) 4D
Coring agents % of meat sysrem

Sodlura chloride (NaCl) 3

Svdinm nifrate {NaNOq} 0.0.05

Sodlum nitrite (NalOg) 0-0.02

Sndiusn tripnlyphosphate (NagPgCy ) 0.4

Sodiuen erythahate 0,05
Fioarter eutthares : cfwly of mesd
sy¥atom

Lactpbaolifus plasfarom 108

Padincocons cerevisar 10"

Microcortts rarlans 1ns
Carboh¥drate source ; % of meat
Eyatemn

Gluiexsne 0.6

Sbicky rlee 1

Cooked rles 8
Seanonimgs! % nf meat
RyRtem

Minced garllc 4

White pepper powder .06

Minced bicd chilli 1

MSG 02
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cfu/g Fot 1 Flanduveannarsnisiot
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Table 3 Colonr change during 48 hours of Nham fermentation nsing with/withont sodium
nitrate and smdium nitrite and with/without M, varians as mixed starter cuftores.

Treatnment Fermentation time {houral
L] 4 12 12 24 48

1 EYR B2 GYR B2 YR 7/2 GEYR T4 BYR 7/4 YR 7i4
2 5YR 872 BYR 7/2 BYER 7/4 5YR 714 2.5YR 7/ BYR T/d
a BYR A/2 E¥R T4 BYHR TM LIYR T4 10R T4 10K Tid
4 BYR 8 BYR 7 BYR T/4 10R 74 7.65R T4 L5YR T/
B BYR 83 ZHVR T4 2.5YR TR 10R T4 SR Tid BR Tid
a8 BYR 812 YR T BYR 7/d Z5YR 0/4 10R ¥4 TAER T/d
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Fig. 2 Acidity, pH and residual nitrite changes during 48 hours of Nham fermentation
made with mixed bacterial starter cultures with and/or without sedium nitrate/

sodium mitrite] with/without M. varians.
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pH Uszinm 6.05-6.3¢ wiebaruitunia

»
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Table 4 Residual nitrite content during 48 henrs of Nham fermentation made with mixed
hacterial starter cultures with andfor without nitrate/nitvite] with andfor witheut

M. varians.
Tretment Resldual nitrite (ppm)
Fementailon time (hours)
0 6 12 18 a4 48

1 27.0240.24™  #1.34+0,10% 857540057 002540119 478740008 230440000
2 509840080  32.224008P 7044010  0075:017h  @ES.00e8P gosa.018b
£ 52.4840.00°  30.4740.08°  20.49-0.08°  99.B@+DOAT  ZL16:0.08°  22.3740.00°
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Table 5 Mean ideat rntio score of Nham  attrilutes after 48 hours of fermentation made
with mixed hacterial starter cultures with andfor withoui nitrate/nitvite; with

‘andfor withont M. varians.

Treaiment colonr ¥isual Firmneass JiHclnzm
Lexbura
1 £.96:0.09"2 0.8310.24 0.RA+0.14 0.81+0.25
z o.a410.010 078402 0.754+5.11 0.67:018
2 0020028 NARLNID 0.H0-+0.15 0701018
i {-B85640.07¢ {.884+0.13 0.88:0.14 O.68:0.28
5 1.02:0.02d 0.08.40.10 0.70+0,13 044018
8 0.98-.0.017 0.50+0,17 0,8040.10 0.804+0.19

Tabie b (continne) -

Treabment Smoothness Smirness Saltincra Splcinexs Cveralt
cceptabliy
1 0.BE 40,18 6,00.00.14 0.0040,20 DAT+0.00 0,010,012
2 0.89+0,14 0.83+017 0.82.0.17 0.8440.02 0.85-+0.05
2 D.FT+0.14 D.5040.54 0.96+0.13 C.0040,04 0.7040,04%
4 0.854+0.00 0.02:0.14 0.0040.12 0.94+0,08 0,81+0,06"
5 G.50+018 0.0440.17 094015 0.5%+0.04 0.85:0.043
A 0.804017 £.92.0.18 0.RE+0,18 0.8440.08 0.92:0.028
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2 mwan within cofomn with different superscripts are dlffecent Sipnifiemiy ot PS
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