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

Sodium Nitrite on Nham Production

Twivor 350003 I/ dnvan qoneTnammd V' oz esewad thoad /
Pairote Wiriyscharec'/, Lakkara Rujasakrsicarnl and Onanong Sumang!/

ABSTRACT  The usc of different level of sodium mirate and sodium  nitrile for Mham produgtion with
mixed bacterial slarter cultures was investigated. In fact that 500 ppm and 200 ppn of sodium nitrate were ased
in Nbhem formmlation and 200 ppm and 100 ppm of sodium nitrite were aleo stodied. Tt was found that the Nham
formulation which was composed of 500 ppm of NaNCy and 200 ppm of NaNOg was the best formolation for
scceptability and the rate of red pink colowr development wa3 glsa better and mare quickly than the others. The
mean  ideal ratio score of overall seceptability of the b;st one was (.99+0.05. Addifonally, during 48 howrs
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of Nham fermentation, there was a marked decline i the proportian of pH which was 4.05-4.13 at the end of
fermentation. On the other hand, there was a ragid increase m mtal acidity during that periad. The acid development
wag 1.018-1.047% at the last poriod of Nhatn fermentabon. As a result of this, residoel niirfle had also been
changing and there was a very small amonnt of residual nitrite after 48 hours of fermentation (21.66-24.88 ppm).
On this basis, it may be concluded that some vesidwal mirite was reduced and then reacted with myoglobin

in meat for Nham colow  developmsni

unfiage : msiteadad i imdon lumsnuns Taden Tl TuEnafuanstaiu lugasnisadaim
Tro1Sme Ty TeddouSpniBuduaay a0 Tadon Tunsn 500 ppm woz 200 ppm wiax 1 TwRey Tl 200
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fhfr A = TwdrnTuemn
{Bodium nitrebe; NaNQ3)
a; = 500 ppm (FEAUG}
8y = 200 ppm {s:ﬁ'mﬁr'n}
flvéa B = TwRoululasd
(Sodium nitrite; NaNO;)
by = 200 ppm l{i.,ﬂllq‘-l}
by = 100 ppm (::ﬂuﬁ'i}
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ﬁwﬁam (11198 1) uazdezasudie
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Table 1 2% Factorisl design and 2 center-
points with sodium nitrate and
sodium nitrite as main Factors at 3
different levels.

Treatment Coded bevel Foctors for stody

NaMQy {ppm) NaNOy (ppm}

+ 200 2
a &B0 160
200 100
31] -
n +
h - +
ah + -+
oy 0 i
tpg 0 &

A= NBNG_';: h= NHNGI: (13= conirel; p = cenlsrpoin
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Table 2 Ingredients and quantity for Nham
production made with mixed bac-
terial starter cultores (NaNOg and
NaNOg as the main stadied fac-

tors).
Ingredlents Onantity
Meat system:
Ciroumd dean perk {%) a0
Slieed perk im (%) 40
Curring npeats! % of mneat Lystem
Snditem chioride (NaCE 3
Sodlum nitrate (NANOg) 0.02-0.05

(200-500 ppm)

Sndlumn nitrite [NHHOE} 0.01-0.02
100-200 ppm)

Sodlum tripalyphrsphate (Naglg0yq) 03

Sodiom erythobate D08
Starter cultures : efn'e of meat systern

Lavtnhacifuy plantarow 108

Predloracens cerevkioe 18

Microcnceus varlany 10?
Carbohrdrate source. % of meal aystcm

Glurnse D.lil

Stleky rice - |

Cooked riex %
Seasovingy: % of _ttul xy~bem

Mincad garllc F 3

White pepper pawder 0,08

Minced Bird bl 1

MEG 0.2
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11010 cfofl ANTUIW 0.1 ml 1B siock cual-
ture 9% 'ﬁléﬂ P. cerevisias 109 cfu 1itudy aea'ly
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AsuwALas luRTsUTUMINAR
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6.09-6.15 waannse1duds 6 'uﬂzlq A1 pH

anfdeumnlnadmior s mius=Guanng
Taelutae 12218 T  pH uBuIMIAI0S
aAnea I T waavImiu pH vBauMuy
Anzamnanthethg ounsests 48 $aTue weild
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1 = G.I629 + 00019 (Time) R* = [,8808

pH

UBEIANIsTIAS1IEWIITeud wudh
Usunluesw uazlu'lasd hifinodAsants

affealssnmiinsmimaowdasas

Tuszaring 48 2 Tuavpamsniinumiy @19
&) Hammmshereifunioved pa 'hl!ﬂhq 48
Fa1luuesnraniowudifin 5.1940.80 nas
5.20+0.81 ilaitnas 1 Aoy Tuimsn 500 ppm
LR 200 ppm AWEIAY AR 5.2140. laz ey
5.18+0.80 ledini 19 TwRou lulas 200 ppm

m'l'ﬂ-mﬂinﬁmﬁuﬂmﬁﬁjﬁnﬂhﬁhﬂ#ﬂﬁ{ﬂfﬁm
s.nmvealmseylurmnosTwdnu Tl denangan

ilaz 100 ppm MUY (A5 4)

dansBuuninnihunsaiane
(Total acidity) ﬂnmuummmﬂﬂﬂ Tussrim
mandnuini whdrhuesaimua
mmuﬂummﬁ’umun’mq‘lumq%’num 0.506-
0,550 Hi‘lﬂ‘i}'lﬂl.]ﬁ'lﬂ'lullﬂ 6 $1Tua ﬂ'IFITI‘.I.I
Shunsenamuactiiviuinios  wdemmiu
hiaa s Frlne dmmushinsaienunesiiy
Fustresada Tasfiluna 48 -rﬂm NI
Funsermuanamirunsauanansziafae:
1.018-1.047 (IWH 1)

Table 3 Colour change during 48 hours of Nham fermentation using different levels
of nitrate and nitrite with mixed bacierial starter colinres,

Trestroent Fermentalicn Ume (hours)

a a 12 18 24 48
1} YR T4 1Nk T4 GH B/ 7.5R 7/4 T.5R 7/4 7.5R ¥4
a GYR 74 10R 7/4 ER Trd 7.6R Trd 7.5R T/d T5R 7/a
h BYR 7/d 10R ¥k BR Ti4 &R 716 TSR 7/4 7.5R T4
ab BYR 7/ GR Tid LR 84 GR B/ GR 0/ SR 8fd
oy EYR T/4 EYR T/4 BYR T4 BYR 74 EYR T4 BRIt 7/4 1
Cpa EYR T4 AYR 74 BYR 7M. YR ’ﬁ-!l BYR T/ SR T4
¥ = Yellow : R = Red
A =NaNOg; b = MaMDg; (1} = conbsal;  ep = centerpoint
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Table 4 Mean of pH; total acidity and residdal nitrite during 48 hours of Nham
fermentation made with mixed bacterial starter cultures at different levels

of sodiam mitrate and sodinm nitrite

[ pi Fotal acldity Residual ndtriee
Imctic acld (%) (ppm}

Soditm nitrute

504 pom 5.16+0.80 0.7110.20 55.22+24,84"0

200 pn 5.5 00,81 0.71+0.19 43.84312,800
Soddiem nitrite

200 ppm 5.21+0.0 0.42+0.10 66,00+24.812

100 ppm , £.1810.80 0.70:0.19 4106410688

* moen withm colimn with diffeent superscripn differ -;igniﬁcanﬂlg-r (P=0.05)
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nssUmEHAR T S mAEsir e
nAnnsauonAnlAThie Ao L. plantrm uge
P. cerevisiac Sudnvasrsesiiafandrivsaiion
unsemyTulemsodi ¥ luges  onionuily
asauen@nlufige (lsnf naznas, 2536)
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AATUATS {eaded equation) fat

Acidity (%) = D.50B2 + D.0114 (Time) RZ = 0,916]
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] ] -
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merruihnsananasveandadaslusen i
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dmnaned 3 flilSinwonnadmios Tauny
Tus14 42.59-86.86 ppm 9IA 6 $9 Tuevea
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danpnesszanaatan atde nandsen 1s



$hinefs mm'lu‘lwmmmaag“lunnﬁmnam
vsannandnTadunseia 48 FaTuames
nsuiin  1Bmalulnsifmdesguam
£20 (W13 21.66-24.88 ppm Tnofid manndh
M Tw@ouTwmin wazTsdowluiasd luges
nisnAnlussfudnsmdataniiqa  wax
Fananoeii 1 luszsugaezmAoniniiga
@i 1

qauanmmmqmsmuhmnu'lmn'm
soe oo Tulnsd m'lqusm'iﬂnmmuuuu
mﬂ'lﬁﬁﬂﬂmnnﬁmmuﬁuﬁwuq fafiiitag
v TuasnezganfBouihelulasd Tavans
nizRiveaiie M. varians Fudegandree
gsadon i lnsmiun i ined 146
Faruspvoamismin i pH 53 lineaanmin
A sz 5.4.60 unslulpsiivzfeiu
serliinuanegiug! nitric oxide Faozs i
myoglebin e nitreaomyoglobin (Nurmi,
1966; Wiriyachares, et. al. 1990) %fqﬁﬁ‘wvjuﬁ&
TLAERE S ﬁ’uﬁmmmmimﬂﬁﬂuﬂﬁﬁ:m:-q'
1131 metmyoglobin nm’i"nmnmu‘!ﬂmuq oz
wmmﬂuunbumnﬂaﬂmﬁuﬁmmmnq
metrmyoglabin AINA1 muu'luqmmmﬂnmu
AVTIAY sodivm erythobate 04 1 lugasniswan
Farsfand1rfiquautiadi reducing agent
Fimusodlesiumsin metmyoglobin 1M
nBndaatld Tafieonnsoniaey memyoglobia
1 Jayoglobin 18 amq'l-sﬂmuﬁuﬁwuﬁ
mﬂn'uu‘luuﬂumsmﬂw‘lﬁuumnﬁuﬁ'lu'iﬁsﬂ
eefoagniidonilidly nivic oxide ¥4 aitric
axide i hi'tl 53/ myoglobin HvzgamieTy
S 1 sodium erythobate Ml sxvirly
hlasilasuand Teademagydoinlas

83

rsrimoresmusinTa finaTy Tk ay S pnarudum
ST lasmoeFadmiyInsvsnmarumu

18 SansssaTe RAeRSIANTT AInaITu
fu ey ludSu iz o (nien, 2533)

gInMsdinemeads W Sna
"l'u1#11wnmanﬂqnxﬂammmﬂmmsﬁummq
|.muumuﬁunﬂuuwﬂﬁmmaﬂnnﬂ P<0.01
wez oz Tde by tnsifiauns
1dlugas nﬁﬂﬁnaduﬂﬁﬂﬁﬁmmqpﬁﬁﬁ
P<0.01 WIEUAYS (coded equation) HIH

1 = 0,0128 + 0907 (Thme) - 0.0031
Residual nitvite (ppm) {NaNCg)

B? - D576

ieRnsanfaiumulasifimivey
Tuw19 48 $oTusvsamandn wuh luudazsg
patidinsnanes hnalulaniimdooy
nsﬁuﬂgjﬁuﬂ?mmhﬂﬁuu‘]mmn e Tadoy
Tulasd egrafideddymendfs P<o.ol
‘ut‘lﬂi"{nﬁ%’qﬁuﬂ{jﬁ'ﬂﬂﬁf"i?m‘s"lm::whﬁmﬁu:u
Yuasnuns Ty@or'hlasd mhifu edwihi
AiiyaEias P<0.01 (A15190 5) Foreluda
Fwnasnramidn tumsvaedSuna'lulasd
mrdeegeefiuut Wudhadu T uazdming
s G Wil U Ts@en s
uarTwfonlulnsdt A lugasnrsbaumu
Duadnmisnauniernlima lulasiy
wanAuderihindwemeaiiad P<o.0s Taofl
e Tndashann Tussdufivandiedu
2 szAufio 500 ppm  LAE 200 ppm vANAY
1A m I lasvifindoog lundadual
usnd et HiTamSaaiaf P<0.0s nas
Y Tmdon T lns (i 19 gasnsndadi
UANATIAUTSAYL 200 ppm UAT 10D ppm
fillamufiu @i 4



WEEIINEAT 11(1) 1. 55 - 85 {2538)

Aoldity %)

FES888 .o

&

-

=1 —+a *b s gl ot

Fig. 1 Acidity, pH and residual nitrite changes during 48 hours of Nham fermentation
made with mixed bacterial starter cultures with sodium nitrate and sodinm nitrite;
a = NaNQOg, b = NaNOg; (1) = control; ep = centerpoint.
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Table & Coded residual nitrite equation during 48 hours of Nhamn fermentation made
with mixed bacterial starter coltures al different levels of nitrate and nitrite,

Respimse rariable LCoded eqaailon rZ
NOyg~ {0 hoar) * B5.2475 + 85750 NaNOg) 0.9889
+ 10.7460 (NaNO)
NOyp™ (8 hours) = 80.9600 + 12.8800 (NoNOg) 0.0093
+ BATED (NaNDy) - B.E650 (NaNDgxNaNOy)
NOy" (12 paurs) = BR5150 + 40275 (NANCOg) 08008
' + 125675 (NaNOy) - £.7525 (NaNCqxNaNOy)
- 10,0675 (NaNDgHE
NOg~ (18 hoars) = 50,7400 + 06,7825 (NaNDy) 0.6098
+ RASTE (NaNDg) + D.FIZ8 (NaNOgxNaNOg)
- 81835 (NaNOy)?
NOg™ (24 hours) = 25.875 + 1,0800 {NaNOg) 08P
+ L3350 (NaNQy) + 0.8350 (NaNDgxNaNOo)
0.0802

NOg™ {48 honrs}

= 208500 + DAB25 (NaN{yg)

+ 11475 (NaNOg) + 0.2226 (NaNOgxNaNO ]

- 0.0025 (NANDgH

Ny~ = revbluad nitcils (ppm)
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lnnguasdaiusietheiishfamaaan
P<0.05 (a1514% 6) Taowudidmininmgld
'Ianﬁuu'lummﬁﬁﬁ’nqq {500 ppm) vziif
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1143024 uat s 1 for lumsniiszdu
#1 {200 ppm} $2UF1909 mean ideal ratio score
yoedilringuinfy 10650.19 othalsRamms
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Table 8 Mean ideal ratio score of Nham attributes after 48 hours of fermentation made
with mixed bacierial starter cultures at different levels of sodium nitrate and

sodium nitrite.

Nham attritmbe NNy (ppm) NaN(iy (ppon}
500 200 200 100
Colour 1.14+0.24"0 1.0A+0,i0b 1.09+0.19 1.10+0.24
Visual texture 1.02+0.23 0.93:0.20 0.8740.22 0.68:+0.28
Firmnesy 1.0530.32 1.08+0.28 1,08:0.26 1044054
Juiciness 0,04:0.18 0.94:018 0.86:0.19 0.92:0.19
Smoothness 0904016 0.6940.13 D92:018 0.87+0.16
Sourness 0.84+0.21 0.89+0,26 0.87+0.21 0.80.:0.26
Saltinest 0.9310.29 0.0840.91 0.9040.24 0.08:0.90
Spiciness 0.954+0.21 0.07+0.25 6.00+018 0.93:0.28
Overaf] 05440127 0.8440.1&h 0.04:0.00% 0.88+0.160
atoeptabillty

* mean + sumderd deviation
1 me i geneval panclists
2 mean wilhin rew wiih differnt soperrerips ae d e

3 ndeal mtio score for idoal podect i 1,00

. sinnIIInTE MG oudueedmann
Forualunisidondaiinus fmanadild
USunalafon lnasnuas Infon lulam
haseAugafio 500 ppm  UAZ 200 ppm AIWATAY
Emanasd 4 Tugnsmaniamuuesiing
dafifsnguoznaneusuruedailiotdy

ripmificanily at P=D1{}5

éé

MARAN P<0.05 Has P<0.01 AdWY Az
wihmsseufurmvesmdaiuel lugasdsndy
i mean ideal ratio score ML 0.9940.05
i Indud ideal product 3nitea Tuvaf
Fanannatiug didena 1Ay 0.80-0.88
@1 7) uiaAt mean ideal ratio seate 4048
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Table 7 Mean ideal ratio score of Nham attributes after 48 hours of fermentation made

with mixed bacterial starter cultures with different treatments,

“Treatment Crlrar Venal Firmnts Julcines
texture
(t 1.1140.28"ah C.80+0.20 L00+0.40 0.90:0.18
a 1080, 88be 1004089 1.07.0,92 0,80.40.14
b 1LOE+0.14" 0804018 1.044+0.17 0p2+018
ab 1.180.21% 1.0440,84 1021059 0.07+0,20
o 1.0740.10M¢ 1.0€:0.51 D.9940.77 0.0940.32
Py LO440,170¢ 1.02+0.25 1884095 0004026

Tahle 7 (continge)

Treatment Smenthness Sourness Safiness Spicines Overall
) nccephabllity
(1) 0.858+0.19 0.804.0.28 0.9540.88 0.99:0.92 0,81+0.19™
D.8540.52 D.E2+0.24 0.07+019 0.87:0,8% 0.8840,187
0605017 0.88+D,29 D.03.:0.24 0,8610.18 0.8720,08%
&b 0.0440.15 0.508+0,80 C.8840.25 104017 0.09.441,05"
oy .88+0.28 BT 091 0.85+0.80 np5+0.27 0.8040513
ey 0,69..0.19 0.88:+0,20 0.8840.2¢ 1024085 0.884.0.22°

& mean + standard deviaden; (1) eontrol; s = high level of anding niteta; b o hugh Jevel of sodiom nitdle; cp = centerpotnit
I wae I1 general panelists
2 meem within colomm with ifforent swperseTipts are different zipnificantly m P<h.05

3 ideal mtio ycore for ideal prodoct is 1,00
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