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NHAM PRODUCT DEVELOPMENT USING MIXED
BACTERIAL STARTER CULTURES
3. SUITABLE SPICES FORMULATION FOR

NHAM PRODUCTION

!

Pairote Wiriyacharee ' Lakkana Rujanakraikarn © and Ampin Kunliya’

ABSTRACT : For Nham formulation development, the use of different types of spices
together with mixed bacterial starter cultures was established 1o investigate the rate of acid
production and consumer acceptability. In this experiment, there were & types of spices
used in Nham formulation such as white pepper powder, cinnamon, licorice, fresh white
turmeric, coriander seed powder, and fresh gnger. It was found that the use of fresh white
turmeric (4.0 %) with minced garlic and bird chilll (4.0% and 2.0% respectively) was suilable
for acid development in Nham Becauss of this, the total acidity in the product increased
Upto 1.353340.025 % after 48 hours of ferrentation consequently, the pH decreased to 4.30+0.01,
On account of the increase in acidly, the reducing sugars were totally used of 92.28%.
Accordingly, the system was more acid after production, residual nitrite was rapidly changed
to develop the pink colour There were 123.410040.6928 ppm after production and 206167408372
ppm after < hours of fermentation

The Panelists did not accept and did not prefer to the product used cinnamon
as spice In formulation for all attributes, Nevertheless, the use of other spices in Nham
formulation was more acceptable and preferable.
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Table 1.

Ingredients and quantity for nham production made with mixed
bactenal starter cultures (Spices as the main studied factors).
Ingredients Quantity
Meat system :
Ground lean pork (%) 80
Sliced pork skin (%) 20
Curning agents : % of meat system
Sodium chloride (NaCl) 3
Sodauns:ogltﬁtemgme (l\gNO?) g:g
Sodium trnpolyphosphate (Na,P,0,.) 0.3
Sodium erythobat 0.05
Starter cultures : cfu/g of meat system
Lactobacillus plantarum 10°
Pediococeus cerevisiae 10

Mcrococeus varians
Cabohydrate source :

Glucose
S
i rice
Seasonings :
Mnced garlic

Mnced blrd chilli

MSG
White pepper,

cinnamon, licorice

conander seed
White turmeric, fresh ginger

10°

% of meat system
0.5

% of meat system

0.2
02 *

40 *

* Factors for study
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wnfouns Tofodlumn Tednlilesy Tndoilesingvonven Tofoudslonum use
fnsawadoanafiumnsieivluBanaassdiie g (r3efl ).

nedsLsznouavanndanfivdanedosnannauizioy o soudswnf
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wia Cilp win fltusduludougaungf 2 ssmisai8on

manivudouiqniGuiunan Lactobacillus plantarum usy Pediocoocus
cerevisiae  gnirdontwilwfotuivluemaioase MRS Tnofivunludeuinizife
fgunnf 30 sum-wsiBen ww 24 $2lie 6w Micrococcus  varians 1ot
Wosninluomadisade BHI (Brain Heart Infusion Broth) Tmufiuusiwizifolu
fou 30 samenBon win 4 $alw,

neufiszinlmalunszuaunaiaumsafousaniiniuinein - ssgnin
vufoyuluiamaflimnzen  wszesavivinewluemafivads MRS agar  dndu
FowunfideArusomiwninusetteld  wodluommmiBinade BHI agar  &wmiude
surfidofimansadfadlwmlidiibidamild  sondlsfimudatudiwiamuhzians:
griedesudouniislnunsy  muanusz g Rfiundioiwane  (Aeliges
Awmssafiffassinluilunizusunm mufemoufiimuniunsed 1

Milnssimund . umafirdoeliynfmesesine g daedn szgniiuliludeu
(Incubator) fgonaf 30 ssrTaBos  MIAUABHIILAHNNTIATIZAN IR NS
Mn 2 Faaefie wisvnismanla (0 ) wesvdsnsuntavanll @ $alug
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fn s uninvanunfielfinunsauanttn  (Total acidity as lactic acid) USaw
vioredfad (Reducing sugars) 18wmerilulmesn (Carbohydrate)  wazif$wom
Wlmsvid ivBiney (Residual nitrite) msifees AOAC (1984), Miler (1959). Pearson
(1976), Winiyacharee (1990) wts 396913 AU Aunerfiofins (2533, 2535).

88



IVINTINEMY 9(2) 8496 (2506)

minadaunauldszamduda  © Menssleduriflavoniiminuuds
s Agonn® 0 ssrmireBon  szihamasounsiabzemdndaessgutinn
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(Spiciness) uax namenusan (Overall acceptability) Teovidantisuvwads 6
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whRE L momnen T ncuuksslfuuy  spoint hedonic scaling method %9
nrnasousuadafisylignameutntalt) 6 v Anrimeseusazilizifusdong
(Larmond, 1977 | Gatchalian, 1981; Institute of Food Technologists, 1981unz T3,
2535).

milnnziuaruling ; doysflivnnrmeasomsinomnuels wezAudsaum
WIWIYIH USEMINIIeTvimeati® Analysis of varance Imol§  Stat-Packets
Package (Walonick, 1987).

NANITNAADILAZ I

gensndaumsnnglinelulaBForsansisuivnmd AN 1LANLNRY
alulamafionnsmde  Sraiwssianflos  solflugrsianiunmamungleasdly
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fif  (Wiriyacharee, 1990) sgislsfimunafuadounmsdlifluges  uensinszOnaro

mIsesduluuinSusamfudo fafanluninszdulifnsnBansauanfnonnafisz-
AnBnmBndinn  (Bacus, 1984) Fawimnmimmsssndofiwun  minmisbiedsanafiuen
LR INCTETPTRNIRY MR shmaIfad s uiwndan andnfiunnesivenslin

Ryt P<oor  Tegnmldiedeanmbzionouss  wesvfives  Senfaon
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ffgYastR?  P<oor  naisnauendeoiiasandate 0 AiRasdsBuninied
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venes (m3nfl 2)  SRvesotaBinadmsiadfgnifl luezvienmming wud
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Table 2. Reduction sugars content after nham production and after 48 hours
of fermentation with different types of spices.

Reducing sugars (%)+Standard deviation Used reducing
Treatment sugars (%)
after production after 48 hours of
fermentation
1 0.9013+0.0111" 0.3700+0.0194" 58,95
2 0.973140.0223" 0.349440,0094" 64,09
3 0.8378+0,032¢° 0.1445+0.0089" 8.75
4 0.9449+0.0006" 0.025740,0445° @228
5 0.8899+0.0138" 0. 154040,0096” 82.69
6 0.8056+0.0410° 0.085440.0064" 89,40
Total 0.892140,0627 0.188240. 1334 78.90

Note : Mean within colurm {exoept column of used reducing sugars) with different superscripls differ
significantly at P<oos

WBaetimsdadfiintennsnnsssioailulewnsafie 187 uay
§runfler Sailwwan Polysaccharides  Winsmiluimabakuafle  vhmadfad
Favinnaneseswuit nweriluleimeffoguasnnataudaaiofnduisua:
31461403000  (Rousasluennefl  3)  windevinimawintfliuu 2w 1o
ariluloesrfnaenns  wsswuiiRemeassfiliszielugrinianiansniotSniani-
Tlaumsmisnfignat afiuinfigniasdffl P<oor Amiwiooay 17867+0.0681 iflen)Soy
Weutiunmsfishmedtadgnidluficonss @75 (m3wefl 2) stalsfimaRanasos Ly
sivrauactany  OnisliieatiadetsisrAntaw  usznamBerSanmenille-
wanfnaludoney 22700422833 (3 wfl 3) Ingeanmintin Fahnanandfinendi
ANTUiv.
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Table 3 Carbohydrate content after nham production and after 48 hours
of fermentation with different types of spices.

Carbohydrate content (%)+Standard deviation

Treatment ;
after production after «a hours of fermentation
1 3.2867+0.0379 2.413340,0802"
9 3.456740.0513 2.236740.0635"
3 3, 1500+40.2623 1.7867+0.0681°
4 3.143340.3522 . 2.270040.0557"
5 3.0933+0.4043 2.326740.0153"
6 2.746740.0462 2.283340.0404"
Total 3.146140.3000 : 2.219440.2128

Note - Mean within column wath different superscripts differ significantly at P<o.os.

veadfadfignalfownyinemililownssgrl/lfiReninseninuanfn 9
wevlin e sTsnsniluing  (pH) sene nuudulnuelofeudy 6104005 &9
W 44011 wRvITITININlA 4 Falsa  (mMIefl 4)  wazwuiRamenefils
sfivdlugminsdnlisAnsnngageluntanianieuanfn vl pH ansonnfige
(PH = 4.3040.01) mpafilndfgniasdff P<oos Bnvowudn msliSeanfiuseBnsaw
31090007 (pH = 436+0.01) waznm s lirzienbedntmwiduiudiusn e 8 pH iy
4494001 (P3N 4)  FemenedosfuBinonimattadfignlflundavinnrsminld 48
2 (aefl 2)  ARameseafinasliimnadAdfeiduiones 9228, 8040 usy 8275
LRIV RUITE

fnaluninilud e uduwustuiin s dunandonen fevn
nrInnansiaAnriununfifinislfedesnnfiunneisfuffaare S nma i iunanfa
nunfinfouniauandafunndrsfiunirafiioffignntid  P<oos  wdssinniindn
(Fam319f 5) niafie RevesesflEYsaen A R aimInRanunyin s onsy  0.6467+
0.0289 gINIRIMA0IBU f eralNpiOAgNIntind  P<o.0s wuasRanasoafiniiv
Uhnansefameniossanife  Renasosffliviueuazidindn®lugrsnionin - Mlvifen
awilunaefiesfouninuonfefndiuiooss 06300400000 (A139A 5) wAIYVINYINTI
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Table 4 pH value after nham production and after 48 hours of fermentation
with different types of spices.

pH+Standard dewiation

Treatment
after production after 48 hours of fermentation
1 6. 1740,02" 4.5840.01"
2 6.1140.03" 4.58+0.01"
3 6.13+0.02" 4,4940.01"
4 6.0740.08"™ 4.3040.01°
5 6.09+0.05"™ 4,5140,01"
& 5.04+0.04 4.3640.04
Total 6,1040.05 4,4740.11

Note : Mean within column with different superscripis differ significantly at P<c.os

Table s Total acdity as lactic acid after nham production and after 48 hours
of fermentation with different types of spices.

Total acidity (% as lactic acid)+Standard deviation

Treatment
after production after 48 hours of fermentation
1 0.616740,0231" 1.120040.0173"
2 0.6033+0,0231" 1.146740,0252"
3 0,5567+0.0289" 1.1900+0,0265"
a 0.630040.0000" 1.353340.0257"
5 0.6300+0,0000" 1.1433+0,0002"
6 0.6467+0.028¢"° 1,200040.0200"
Total 0,6139+0,0347 1.207240,0949

Note = Mean within column with different superscripts differ sigrniicantly at P<o.os.
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winlld 4 $2lne - Aerdumsdonunssifswelofnduionss  1.207240.0049
wazwu I RInAanfiinTlfeduauasSeenlugrantintin - Aildninaadunsnfonun
Waduor g fignietinfl  Pos nanafle  Srieamdunisdavunfnfiounsn
wonfn SO 13533+ 0,025 WRY 1.200040.0200 MNAIL (MTIN9A 5).

Table & Residual nitrite after nham production and after 48 hburs of
fermentation with different types of spices.

Residual nitrite (ppm)+Standard deviation

Treatment

after production after 48 hours of fermentation
1 154,403342.4150" 19,9700+1.0088"
2 181.7700+2.7886" , 22.5433+40. 4850
3 191.4300+2, 7886° 21,7400+0,5854"
4 123.4100+0.692%" 20,6167+40.8372*"
5 161.6467+2.4150° 23.0067+0.8372
6 114.9600+ 18429 20.853340.6407°"
Total 154, 6003+28,8278 21.4583+1.2779

Note ' Mean within column with different superscripts differ significantly at P<o.os

anslilwesmeasulmvlugransstefufoliAnn s waRfusng Aifiees
whnffar  wazsnnImessswuan T Mg saneendtaty  Swarbidtinaluleo
finBoluntindaurivdayvinadasd W muanaioftuei i dloidgnisating  P<o.o
Tnofinalduiuen wazan  SussndulearvifinRenglusdnforifidniRamesesiu
ntefloifigf P<o.os nanafie Sutinodulmavifinlefinidy 123410010608 e
1149600418420 §auluEMEIN Mndwy  (r3afl 6) muvefulwsutornflosnyn
nflfndoanmismnsrtinfna eyl pH  wismaniumeionunintsafou
wssntnaranddlusamdoninimeds (m3fl 4 war 5 AilluleriinsuBeu
wsaihluednoonled  wsrsaniiulalolnatuveasontinasmis  Fawnwsusiin
Wnluanzfiidunse  (Wiriyacharee, 1990 ; Bacus, 1964) v iniwanisnifionan2¥s
it nalulmvifiisdesgsansneuiinannuazaninaBomasestin q  wAdlen
nrawinlfld a8 $ilwe tMannlulmsrifinBenanss  wazfauunnsdrse 1 oinfiy
et P<oot luszmansBavesssuszBonesosflliviviauazsomn  Sunaluley
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wRepgviooniBavenestu 9 edrafliloindgnie sfifel P<oos  nanafie 1T
WlnsvivBongfinily 206167408372 Uar 208533406407 MAWlMATMAIW PINAAY
riaf 8 onciuBamasesfliwtninglugmnste AU alklesyifiBneginge
flo 19.9700+1.0088 HINIWETHNIMN.

Fanthanladirivie 6 Rameaes Ssmessunwlzemandy (e
AU lnuAnsAnmae v snBnAny  wudn  Tududfisnguossiadterilifino
wanesotsfiioindignaatifludmasssiavunfinemey  naofie fonandnreulu
sl lngualioyity 3464082 (m3efl 7).

famenoaflsouisdlugransationudt  Seowmsuluiiueauwisdoves
wBnSoriignon 1 aindfignantind  P<oos  fp Nansnanwoyiunauusius
WinRy 2604087 wikannsoafliwining wien Wiednd uszBene  fanandinsou
Tuswnfigafie 3504052 fla 344051 Aawnslieiinea uazBannlugnininiom
fuslanfinmsnvluiunnusbsinhunasei oAyttt P<oos fio 9
MNSAINIBLLYIAY 2064077 WAT 3.444051 mwAIRL  (MInf 7).

Table 7. Sensory evaluation of nham made with mixed bactenal starter
cultures and different types of spices.

Treatment Colour Firmness  Sourness Spiciness Overall

acceptability
1 3624081 3.4440.51" 3.75+0.68" 3,25+0,86" 3.3840,50"
2 3.5040.73 2.60+0.67" 2.3140.70" 1.4440.51" 1.8140,66"
3 3.0640.93 3.5040,52" 3.56+0.63" 2.9440.57" 3.6940.70"
4 3.3840.96 3.0640.77 3.69+0.7¢" 3 1940.40" 3.3840,88"
5 3.7540.45 3.4440.51" 3,3840.81" 3.4441.81° 3314+1.01"
3 3,4440.80 3.2540.68" 3.0640.77° 2.9430.85" 3.19+1.08"
Total 3.4640.82 3.2340.70 3,2940.86 2.86+0.95 3,12+1.01

Note | ° meansstandard deviation

1 use 16 general panelisls
2 mean within colurm with different superscnpts differ significantly at P<0.05
3 large score means befter attribute than small score.
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goneassfiFouistingranontin  Guilandnwmeylusmna oo
whniuriingeonafiiofdgnostinfl P<os  (Smnaninsounfiu 2314070)  uA
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