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NHAM PRODUCT DEVELOPMENT USING
MIXED BACTERIAL STARTER CULTURES

2. EFFECT OF COOKED RICE AND STICKY
RICE ON LACTIC ACID PRODUCTION

1

Pairote Winyacharee ', Lakkana Ryjanakraikarn ', and Paryit Kunchavaree

ABSTRACT :  1.3% of cooked rice and sticky rice was used as carbohydrale source for Nham
production using mixed bacterial starter cultures. It was used by the cultures tor jachc acd
production affecting the good quality of Nham For this expenment, it was found that 4% of cookeo
rice and 1% of sticky rice were suitable for Nham production. The carbohydrate was changed into
reducing sugars rapidly at s hours of fermentation. The reducing sugars then decreased later since
they were used to produce lactic acid As a result of this, the Nham was composed ol 1otal acidity
as lactic acid (1.03%), pH (4.95), and residual carbohydrale (1, 205%) after <8 hours of fermentalion
Additionally, the product was accepted with the mean ideal ratio score of 0 86+0. 1/ It was also 1o
be high quality interms of many attributes except colour and saltiness which was higher mean

ideal ratio score
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Table 1. 2 Factorial design and 2 center points with cooked rice and sticky rice as
carbohydrate source at 3 defferent levels using mixed bactenal starter cultures.

Treatment Coded level Factors
Cooked rice (%)  Sticky rice (%)
. 3 3
0 2 2
. 1 1
(1)
a +
b +
ab + +
CP, 0 0
CP. 0 0

.

a = cookednce; b = sticky rice; (1) = contral , cp = centerpaim
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Table 2. Ingredients and quantity for Nham production made with mixed bacterial stater
cultures (cooked rice and sticky rice as the main factors).

Ingredients Quantity
Meat system:
Ground lean pork (%) %0
Sliced pork skin (%) 20
Curing agents: % of meat system
Sodiumchioride (NaCl) 3
Sodium nitrate (NaNO,) 0.03
Sodium nitrite (NaNQ,) 0.02
Sodium tripolyphosphate (NaP.O,.) 0.3
Sodium erythobate 0.05
Starter cultures ctuig of meat system
Lactobacillus plantarum 10
Pediococcus cerevisiae 10f
Mcrococeus varians 10
Carbohydrate source: % of meat system
Glucose 0.5
Cooked rice or sticky rice 1-3
Seasonings : % of meat system
Minced garlic 4
White pepper (powder) 0.05
Minced bird chilli 2
MSG 0.2

riowflszsiiluumdluu s Sor S duivdnsiuasaniog oy dlidng oz m
wazm b uanluewmslinats MRS agar fdudoyiuntifanmostianinuanfield uas
Tuowadivasde BHI agar dwidy Micrococeus varians etinslafen e wzgn
il SunounInBaun N was LA AL RRLAE PO DYV FE PP, R PEv
a.mﬂuua'lum:mumﬂnnﬁmﬁmmm%.

uwmiadioanmiln P cerevisiae 1 cluig #siu 1 Alanduvesuvs Fosnsdotis
10° cfu ueily Stock culture ¥ms P. corevisiae $ 0° cu mi favin Tw oo Wy Stock
cuture vx0i¥n P. cerevisiae 0° cfu 1w oinalafimn o.1ml ey Stock culture pnee
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bator) figuvad 3 s tun varguiasisemnin e e fo me s iunn
n.}]m‘w (PH) fwmuadunanfomuntinfinumecantn (Total acidity as lactic acd) 3um
Wimathad (Reducing sugars) uws=1Bw e dlulnase {Carbohydrate) wt¥wns AOCAC
(1984), Miller (198), Pearson (1976), Wiriyacharee (1990) wor %3nv73 fiy Vunsritinfina (253,
2535) Tutasamfiinmuals o, 6, 12, 18, 24 uas 48 $la
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pH Fdoramioadgiuleld®  cosrlisindomavsntionnnds asasimsladosgnt
uiunmnswing Lactobacillus plantarum  ans Pediococcus cerevisiae  $alingnpnmanad
wa pH wionmfadnenananndunin  wasfsemsyuandneme Sdudaun somale

nmsnnsvoInsiiunImdiuing  (pH)  veanBndniriamus s Buogive s $Elun
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Figure 1. Chemical changes during 48 hours of Nham fermentation by use of mixed
bacterial starter cultures (Carbohydrate source as main factors).
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Table 3. Coded equation of pH during 4 hours of Nham fermentation with ditferent
carbohydrate source using mixed bacterial starter cultures.

Response variable Coded equation R

PH (& hours) = 6.0850 - 0.0075 (CR) 0.5852
+0.0875(SR) + 0.0375CRSR)

pH (12 hours) = 5675 - 0.0500(CR) 0.9974
+ 0.0850(CRSR) - 0,01000{CR)*

pH (18 hours) = 4955 - 0.0275(CR) 0.9768
- 0.0775(CRSR,) + 0.0225CR)’

pH (24 hours) = 4.7650 - 0.0250(SR) 0.7857
- 0.0200 (CR)*

pH (48 hours) = 43950 - 0,027%{CR) 0.9944
- 0.0275SR) + 0.0524(CRSR)
+0.075CR)’ .

CR = cooked rica ; SR = sticky noe

vinnEneasIwuIImTIsnsves pH  wniluliedisromidaf e Salnawmanmaven
(Fanmfl 1) wazsinmasienwenSRwu i dwnfinmlisaifhisdugy (Goves 3)  uas
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ouaz 3 wxfien pH soz (amfl2)  Aashulmudlulides sl Ausigedones 3 was
nanfinaflizAuivdona: « ugranvsBrumaninlvifinn pH anssluasfusionzay,

nANugsan munInSn AU NI aneeTes pH Tsazwaanrawinumwy
TnilinelulaBfouSantitavinemn  navafe nomdunanfomnflfings  Susgiunsfisases
vanssnawdniinntu  Bnaiafuintanmsrnir e luarn adnonriuinfgnig
afAf P<o.or famun1i (coded equation) #aff -

Acidity (%) = 04497 + 0.0625 (Cooked rice) + 0.0831 (Time + 1)
R = o0.9204
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Table 4  Coded equation of total acidity (%) during 48 hours of Nham fermentation with
different carbohydrate source using mixed bacterial starter cultures

Response variable Coded equation Re

Acidity (6 hours) = 0.7400 + 0.085(CR) 0.9700
- 0.105(CR)®

Acidity (12 hours) = 0,6800 + 0,0800(CR) 0.9760
+0.0150(SR) + 0.0550(CR)*

Acidity (18 hours) = 0,830 + 0,0700(CR) 0.9821
+0.0200(CRSR,) - 0,025 CR)”

Acidity (24 hours) = 0.8450 + 0.055{CR) 0.9053
+0.0350(SR) + 0.015(CRSA)
+0.0600(CR)”

Acidity (48 hours) = 1,085 + 0.065(CR) 0.9673

+ 0,0500(CRSR,) - 0.070(CR)*

CR = cockedrice ; SR = sticky nce

nmfidn Lactic acid bacteria liundsnvilulaimrlunntianinuaniiniy e

Fandnaer Snmarsutssavasnrilulsmae dwinatfadnoudiss Liwatfad o Bowunin

wonhnBnedonts  fafimanilyiUSnoniwnatfade fatuorsond i & Falsawanweona

wiin Amduionas 1.078-1.59 wazeranadBtInNNluey 12 Falusvnan ivinmlioioyas 0.506-1. 122

sanaadonn wmzvs 4 $alue  oliovienathadlusBaiae Uiz oxo0set (Fauanilu

am A1) neuvedananSsaniedluleeinanaadon g vindeoer 20575705 seasvli
Foons 1.0962042 wiavn 48 Falusveaniwin (ol 1)

YNNI RATE AR Smaenaindiady Pashmetkodezanasdors s
i Saenon 1 Anduresimatnaden sy natitd Pl Asansluaunt (Coded

equation) #afl :

1 1.0750

= 03550 + 0,013 (Time) +

Reducing sugars(%) cookedrice + 2
R? = 0.5226

. oiwlifealuazwing e Faluwosmawiniduarinamiios  wiinanon iy
Suvnainathadoinaitdfign atRd Pwos (Famaad ).

wazwudtlugas 8 Falusseanamin Wanmhaatfadesiintiluazuy Sooas 1048
dmnsinalsinaiuaziantiosdoses 3 Iniluam s Tt 3 p PORTNYR R b T
Visandnpes 0704 fawnsinii i ameslerdugsione: 3 sasiiaiionas 1 wnviniiin
fnnlEiniiones 3 waziramfisaioeas 1 seiibilincalwnednadlens e daluaveanm
wiin thzanndona: 083 (Fauanslunnd 3).
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Table 5. Coded equation of reducing sugars (%) during 4 hours of Nham fermentation with
different carbohydrate source using mixed bacterial starter cultures.

Response variable Coded equation R’

RS (s hours) = 1,3255 +0.1292(CR) +0.0852(SR) 09967
- 0.1018(CRSR) + 0.0687(CR)?

RS (12 hours) = 0.9480 +0.2118(CR) + 0.0963(SR) 0.9560
- 0.074%CRSR) - 0,0578(CR)*

RS (18 hours) = 09625 +0.2118CR) + 0.0063(SR) 0.9571
- 0.1842(CR)?

RS (24 hours) = 09240 - 0,1788(CR) + 0,0742(SR) 0,9895

. - 0.2283 (CR)

RS (48 hours) = 0.8580 +0.184%CR) + 0.0963(SR) 0.6

- 0.2448(CR)’

RS = Reducing sugars ; CR = Cooked rice | SR:Siickynoe

sralafenlvazniunawinld s $lis nlianseniTulseedanslasius
goipvas 3 Iaufluge  sxfmafuandlulommoBongrioninagahssnmioas 208 uas
nalhaniedens: 3 wazdvaindaees 1 SUSnmeillamImoBengann i Tle
unflnafiesdons: 1 dwfuiraindoser 3 navf Sfne s lulawmse sneginoas 162
uor 1453 mndu  (afl 3)  euvefidweusiotlonnsinnafle saitsse s ntisuss
uEnwunniafu sariraniisaflnsseiufidudounaiady  naoafie  $rauntinad
InsariauazmainizMeninglaouuy o -1, s-glucosidic linkage w918 EnInEAIne
nqtnqwu o -1, 4glucosidic i nna $erbiSosisewlmivdneaa el sant
nflumneafiu SuerniiSanandlulonindofooguaninsfiio.

Uhnandlulomefonionglusdnfariszansnion q  oissioifyynabs 4
P<0.01  munmfnfusesszozionmnmiminumuy  whevssdaiuss it Ssanenting
winnundlulsesalwsiusdusnaSnifigmestid Poor fasandivaunn (Coded
equation) uwazeIwd s

Log (Carbohydrate %)

24

0.8229 + 0.0524 (Cooked rice) + 0.0854 (Sticky rice)
02650 (Time 4 1)**
0,9088

vinmanese e vdlulaisefifussl lugmasegnadforsgrtiol i flunamionan
$oqrvinovdis @ Falusvnanawin Wnwedluloeenezanss naninegluatindr  #5luna
wlsogantn iwszfeyduntitezioniug  eredialilE dsuvssndlulsnancfions. vdgiule
1 TnowsvoSolariunzunnfl3nfin-lianlns.

70



Figure 3

b b RPeduc ing Sugers (&)
qp@. 47 B.57 P.78 2. %5

A\

285
oL
o™ 3
S N ~
R 3
T -
x 3
£
0
38
A
©
&

=
-kl

nyavss st e lnol e lulaidoy sgnBisivsan

@.935

N
6-
o L
LT o=
-\ Q_\.
P
-~ ~ av
v ey TP
2.086
1.453

S8
S
‘ " ‘..’ 5¢ ‘\\“0.
SIS
S “ "‘.’0 ) "........0 II
SIISBEE [, o
““’.0.0.0.0.:.'0 || s
Fe 0500 020 t00% " <>
RO 'o’o’o‘l' L -
.‘"Q G D.‘.‘, LY <as =
< - >

Reducing sugars and carbohydrate content at 8 hours of Nham
fermentation by use of mixed bacterial starter cultures (Carbohydrate

as main factors).

71



IVINTINEMI 1) 6174 (2536)

Table 6. Coded equation of carbohydrate (%) during 48 hours of Nham fermentation
with different carbohydrate source using mixed bacterial starter cultures.

Response variable Coded equation R

CHO (& hours) = 23115+ 0.2713(CR) +0,218(SR) 0,0066
+0.0033CRSR) + 0,5112(CR)’

CHO (12 hours) = 2,0125 4 0.2455CR) + 0.6445SR) 0.9998
+0,340(CR)?

CHO (18 hours) = 1.9260 + 0,1420{CR) + 0.27SR) 09946
+0.0800(CRSR,) - 0.2085(CR)”

CHO (24 hours) = 1,61%4 +.0,2808(SR) 0.8081

CHO (48 hours) = 13730 +0,1407(CR) +0.3322(SR) 0.9053
+0.0873(CRSR) + 0, 1088 (CRY’

CHO = Residual carbohydrate ; CR = Cooked nce, SR = Slicky nce

Table 7. Mean idea ratio score of Nham after 4 hours of fermentation with different
carbohydrate source using mixed baterial starter cultures.

Attributes Mean ideal ratio score + Standard deviation
Colour 1.1540.28
Visual texture 0.9440.27
Firmness 0,9840.21
Juiciness 0.9440.14
Smoothness 0.96+0.25
Spiciness 0.9740.23
Sourness 0,8740.19
Saltiness 1.1040.32
Overall acceptability 0.8540.17

vnnmnassumeinalizemsdan i laefirednmme i vosslinduring
WEnmunninssieiioinfigysatiludinenedns f  wssuwewsnidle dinginldumns
milylowmn $1908 waziamGoafiuanimeis fanuamsdinin s fuovotiedor  ssiinn
Mean ideal ratio score iy 0874019 wasAm e Sosien iy 0884021 e 9
Fauanalunsnafl 7 szduddnwmee vannfariumsssinting Ao siudnmoe A% 8nseosln.
fort #1100 Ldnwozidofiusng  arwwiutls aanintln seowdiewsis Snfiweatnane
nwafinn eavdinwos Arinndaqaee sdinmoe Ao s duio vad g uasnd uANEILMNL V1N
nramnsnsrdainysnmdussadutlnns usiosBnfnriavantinn Mean ideal ratio score pewi
fio 0.8640.17
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