NIMTNBAT  9(2) : 97-117 (2536)

Journal of Agriculture 9(2) : 97-117 (1993)

MInanraasuNwruy o l¥malulad
\FouSaniG uAunay
4. HAYDIUAIDINANANADNITHAANSA
uandn lWNaaS e

Inlsod 5507 ! anvan  gouzlosnd ! wnz  Awdw  sawive |

NHAM PRODUCT DEVELOPMENT USING MIXED
BACTERIAL STARTER CULTURES

4. EFFECT OF MAIN SPICES ON LACTIC
ACID PRODUCTION
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ABSTRACT : The main spices for Nham production made with mixed bacterial starter
cullures technology were minced garlic, white pepper powder and minced bird chilli.  They
were used at three different levels in formulation. For this experiment, it was found that
minced garlic and white pepper powder significantly affected of a decrease in carbohydrate
conten! (P<o.0s) during Nham fermentation. Additionally, they also significantly alfected of
an increase in reducing sugars (P<0.05). The reducing sugars were used by starter cullures
to produce lactic acid. Because of those. the pH was dropped and total acidity significantly
increased (P<o.05),
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From sensory evaluation and chemical analysis, it can be seen that the use of
minced garlic (4.00%), white pepper powder (0.05%) and minced bird chilli (1.00%) as spices
in Nham formulation made with mixed bacterial starter cultures efficiently resulted in acid
production |.e, acidity of the product was 100 and pH was <96 at 18 hours of fermentation.
Owing to those, the good quality of Nham with many aftributes were found and good
acceplability was also found by panelists with the mean ideal ralio score of 0.96+0.05 at 48
hours ol Nham fermentation.
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Table 1. 23 Factorial design and 2 centerpoints with three main spices at
three different levels.

Treatment Coded level Factors for study
Minced White pepper Minced
garlic powder bird chilli

(%) (%) (%)

+ a 0.1 3

3 0.075 2

- 2 0.05 1

(1) - - -
d + .
b : x
ab + . -
c - - .
ac + - +
be - + .
abc + + +
cp, 0 0
cp., ] i 0

.U
"

minced garfic, b = white pepper, ¢ = mincad bird chill
(v control ; cp = centerpoint

+ = high level of factor

low level of tactor

medium level of factor

a0
"
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Table 2. Ingredients and quantity for nham production made with mixed
bactenal starter cultures for this expenment.

Ingredients Quantity
Meat system :
Ground leand pork (%) 80
Sliced pork skin (%) 20
Curing agents : % of meat system
Sodium chloride (NaCl) 3
Sodium nitrate (NaNO,) 0.08
Sodium nitrite (NaNO,) 0.02
Sodium tripolyphosphate (Na,P.,O,) 0.3
Sodium erythobate 0.05
Starter cultures : cfu/g of meat system
Lactobacillus plantarum 10°
Pediococcus cerevisiae 10
Mcrococeus varians 10”
Carbohydrate source : % of meat system
Glucose 0.5
Sticky rice 1
Cooked rice 3
Seasonings : % of meat system
Mnced garlic 2-4
White pepper powder 0.05-0. 1
Mnced bird chilli -3

MSG 0.2
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Figure 1+ Chemical values change during 4 hours of Nham fermentation
with different spices by use of mixed bactenal starter cultures
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Table 3. Coded equation of carbohydrate (%) during 48 hours of
Nham fermentation with different spices.

Response variable Coded equation R?

CHO (s hours) = 34967 - 0.1475 (G) - 0.0075 (GPB) 0.7429

CHO (12 hours) = 2.2400 - 0.2088 (G) + 0.0963 (PB) 0.9499
- 0.2088 (GPB) + 0.1313 (G?

CHO (18 hours) = 21108 - 0.0712(G) - 0.0337 (P) 0.9790
+ 0.0538 (B) + 0.0412(GP) + o0.0662 (PB)
- o0.0838 (GPB)

CHO (24 hours) = 1.9450 - 0.0925 (G) - 0.0400 (B) 0.9824
+ 0.0225(GP) + o0.0850 (PB) - o0.0725 (GPB)

0.1750 (G?)
CHO (48 hours) = 17250 - 0.1263(G) - 0.0663 (B) 0.9289

+ 01138 (PB) - o0.1088 (GPB) - 0.2938 (G

CHO = Residual carbohydrate; G = Minced garlic; P = White pepper powder ;
B = Minced bird chilli
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Figure 2. Carbohydrate and reducing sugars change at 8 hours of Nham
fermentation with different levels of two main spices.
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Table « Coded equation of reducing sugars (%) during 4 hours of Nham
fermentation with different spices.

Response vanable Coded equation R?

RS (e hours) = 1320 + 00014(G) - 0.0124(P) 0.9862
+ 00063 (B) - 0.0151(GP) + 0.0316(GPB)
+ 0.0576 (G?)

RS (12 hours) = 11724 + 00371(GP) - 0.0454 (GB) 0.8667
+ 00839 (PB) - 0.0619 (GPB)

RS (18 hours) = 1139 + 0.0206(G) + 0.0124(P) 0.9950

+ 0.0344(B) + 00151 (GP) - 0.0564 (GB)
+ 0.0784 (PB) - o0.0289 (GPB)

RS (24 hours) = 10661 - 0051 (GB) + 0.0%!1(PB) 0.9345
- 0.0261 (GPB)
RS (48 hours) = 08030 - 005%6(B) - 0.0509 (G 0.7515

RS = Reducing sugars: G = Minced garlic, P = White pepper powder; B = Minced bird chill

Uhunahmsdfadfianasiosvindeytunddfimasonaninuaniinls
mwsalihmathaddonsalunantenin  Susiiliinanuilunindduens (pH) anag
vinmf 1 s e pH SnfuseanBnAariyinfy 50613 uazssnafllugae 6
Faluawsnsananiin Aoviniussannentiosandands 6 #2lus  wwmsvafle 8
Faluovesnrindin wenili pH annefls 495519 wazszanaadon s wille 48 $lue
#3967 pH iy 432440 Favinnraieisvinetinedt  Wecsniwini&owly
Suav i pH ssssntnaMisinfgnastiff P<.or swmsluawnis (Coding equation)
fafl -

—_ = 0162 + 00015 (Time) R® = oes
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nrsanasees pH fduegiiustrseandoanminflsluiasanmils 0 w09
auwin (raefl ) Tnofinsarssves pH  Susgfivilsivianssaeioaneiony
(GPB) etnaffoinfignantitd  P<oos Twtas 48 $rluswserawin  ednalsfin
msfionanusasilion waswininodu (uilviondnffuarian1sanssres pH oo
ffigmentnfl P<oor w18 F2luosssnawin warszfinarenisanasves pHiden v
wnisfefis 4 Hrluswosnamin  (Femmneft 5 WeRvanfimnuBonsyssmes
pH fyamdafignsunizdofie 18 #alua el 1 udaiin  WeRvsanluaoszBn
ynawfl 2 Benmalliossse pH  SwdlessvinmslimsfiouanunaziBon  uss
winlnotw Tngas 5 Falwweanmiwin  wudrdmnnslinssfoianunaziBonlu
sefugs (Goosr 400) wdenisliwinlnehiluszdugs (Gooss 01) danfuedoaunnfl
wBoluszdud seflusdents anseves pHngas 8 alae naafie 8 pH winfiy
495 UBT 490 MWEIFY  (Fausmilua g 3).

Table s. Coded equation of pH during 48 hours of Nham fermentation with

different spices.
Response varable Coded equation R?
pH (6 hours) = 60450 + 0030 (G) + 0.0225(B) 0.9872

+ 00175(GB) + 0.0125(PB)
- 0.0425 (GPB) + 0.0500(G?

pH (12 hours) = 58700 + 0035 (GP) + 0.0800 (PB) 0.9651
- 00375 (GPB) - 075 (G
pH (18 hours) = 50750 - 00437 (P) + 0.016&2(GP) 0.9971

+ 0.0:8(GB) + 0.0138(PB)
- 0.0712(GPB) - 0.0588 (G?)

pH (24 hours) = 46450 - 00887 (P) - 0.0838(B) 0.9773
- o.mee (GP) - o086 (GPB)
+ 0.0082 (G

pH (48 hours) = 4365 - 0.0225(G) - 0.0275(P) 0.8233

+ 0.0200(GB) - o0.0800 (GPB)

G = Mreed garic, P = White pepper powoer; B = Minced bird chilli
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Figure 3. pH and acdty as lactic acd change at 18 hours of Nham
fermentation with different levels of two main spices.
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Table 6 Coded equation of acdity as lactic acid (%) during 48 hours of
Nham fermentation with different spices.

Reponse variable Coded equation R?

Acidity (6 hours) 07250 - 0.0275(G) - 0.0525(P) 0.9882
- 0.0225(B) - o.e50(GB)

+ 0.0825(GPB) - 0.09%0 (G

Acidity (12 hours) = 07650 - 00412(GP) - 0.0237 (GB) 0.9273
- 00412 (PB) + 0.1082(G%)

Acidity (18 hours) = 08750 + 00237 (G) - 00132 (PB) 0.8644
+ 0.0488 (GPB) + o0.0837 (G9)

Acidity (24 hours) = 0920 + 0.0200(P) + o5 (GPB) 0.9135
+ 00950 (GY) .

Acidity (48 hours) = 10800 + 00150(G) + 0.0100(P) 0.9917

- 0.0225(GP) + o0.0200 (PB)
+ 0.0675(GPB) + 0.0%5(G?

G = Mnced gardic; P = White pepper powder; B = Minced bird chilli

malzfuganiwnisdbisamfudnve sl Aariunuy  Aflindounna
ninszfuumngaiulndlfinalulabiforsansitafivemnin - wuan  Snwazeenlinioe
wmmam i Visual texture, Juiciness warmyfinw Smoothness laifinaumneng
ot inEfy et (A9 7) widnwoefiumndoiudsed

fnvnRfiingyanBnAnviununtinmuaniisfusdsiioinfignioing
P<o.ot fofizdussandnaneminfusnieiun  (mefl 7)) wesMedafifnizfion
srunaziBonlussdy fige  (Foons 4) sefiSnwocRfhingfigeniien  Ideal fe 100
naafie f6n Mean ideal ratio score iy 11117 SansBRAnidBt U
AdwindvyarunaziBonluszdiugs  (eose 3) fin Mean ideal ratio score v=fifin
fioudnein fin 076 (AIefl 7).
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gnwaenuwis dove e fmiffnsliedsanmmdniussfudiineiu - w8
ALAnAIRaInEAignaBiRf  P<cos lmoflin  Mean ideal ratio score
YOI ] TEMINMT 092111 wEwi ANl indfiosen  Ideal ann
pniuRanesesfl o FaliAuoundeanemdnynefialuszfuingan  Mean ideal ratio
score #gn fin 092  wAndafiRindifinenn Ideal vasBniuri  (m3eft 7).

i Aomununfnsledsanmdnluszdudaotues Suanitlin i fos
vosufnfnuriumnsinafiuotaiodfgnieati®f  P<o.or  Tnowuindaediefiflsséuy
wdpanemdnlwazdiuivonunde fetrsnunusznanfoanouineinfe 967 Mean
ideal ratio score iy 078 luwazffedraffinalin AvuanunaziBonluiziu
g9 (Bewar ¢) fimn  Mean ideal ratio score nauitigy Ao 086-0.97 KIUAIBLNN
Afwinlnatuduesiszneulussfugo s Sinmossindnrlueinufoaflsssasin
(m3efl 7).

Table 7. Mean ideal ratio score of Nham after 4 hours of fermentation with
different levels of main spices.

Treatment Colour Visual Texture' Firmness. Juiciness
(1) 0.9740.07° 0.9440,12 0.96+0,05% 0,90+0,09
a 1,1040, 122 0.95+0.09 1.0140.07%0 0.9040. 14
b 0.85+0,07%¢ 0.9740.14 0.99+0.09%° 0.93+0.08
ab 1.1740.213 0.92+0.09 1.1140,08% 0.9040. 12
c 0.7640. 10° 0.92+0. 14 1,0240.08% 0.9140.13
ac 1.144+0.06% 0.92+0.13 10040, 122 0.9140.07
bc 0.9540,12 0.9040.10 1.0140.10% 0.8840.15
abc 1.1140,08 0.9140.04 1.00+0, 137 0.9140,12
P, 0.94+0.08° 0.95+0,07 0.9240.14 0.96+0.09
P, 0.96+0.06° 0,8640.15 1.0140.09%0 0.8940,11

Note * meansstandard deviation; (1) Control;, a = High level of minced garlic; b = High level of
minced gariic; b = High level of white pepper powder, ¢ = High level of minced brid chilli

: cp = Centre point

1 Use 8 general panelists

2 Mean within colurmn with different superscripts differ significantly al P<o.os

3 ldeal ratio score for Ideal product is 1.00
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Table s.

different levels of main spices.

Mean ideal ratio score of Nham after 48 hours of fermentation with

Treatment Smoothnesst’ Sournesst  Salinesst  Spicinest  Overall’

acceptability
(1) 0.88+0.12 0.7840.08° 0.9440.09 0.8140.11°  0.7640.064
a 0.9340.10 0.94+0,06% 10040, 1130 0.9640.09%  0,9640.05%
b . 0.9440.10 0.8540.04%  1.08+0.06% 0.9340.10%°  0.7940.10%
ab 0.8840.12 0.8740.12%0  1.0640.08% 0.96+0.12%2  0,9240.06%
c 0.9840.12 0.8640.00% | 1,1140.107 10640.17°  0.80+0.08%
ac 0.8740.13 0.9740.09% 1.0740,19% 10140088 0924011
be 0.8840, 14 0.8640.12% 10340182 0.8840.18  0.8140,12%
abc 0.9240, 14 0,9040,15% 0.86+0,09° 0.9940.09°  0.8940.07%
P, 0.98+40.06 0.8440, 107 1.0040,13%0 1.0040.0%  0.86+0.06%
P, 0.9340,11 0.8940,072 0.9640. 16° 09840068  0.8440.05%

Note Sea table 7,

AN INBR AL RN AT L Ee s anmdn sz Aufliumnainsfiuwu
Snmueneiafivei i fgnantindl P<oos Taofien  Mean ideal ratio score
OIRIBEIIATY 7 IENTAT 094111 Famnenfialndifinadiusn Ideal wn  lnofida
ot fifnininymmunaziBoniduesisznonlwszfuge (Gensr 3)  Seanifu
AEUTIEVINAT  Ideal fie fAuviidu L1 wAdRed 1w nuNAnIEL Aunaaun
sziBomuduesfithznovlussduge  (Sausy 4)  Seln@Boavtiuen Ideal (ioo) #ia
womsluminefl s,

sBnAnriununffnslfindoanmdnluszdufiunnsfines Snlundoanaf
wAniIfuet s f Ay e P<oor  wazwuindmindmislaedssnmmdnia
wunluszfugs (abc) wssIzfunaty  sevnlvinBmAnriflin Mean ideal ratio score
wosnfwednanelndifinstiuny  Ideal wn Ao 098100 Bnvawuieweeniusow
osufnAnriumunluninasosndafiiiotu Ausintusoandsanmoiraioddgmntind
P<o.0s Bneiqn.
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