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Suitable Type of Sugar for
Nham Production Using Mixed
Bacterial Starter Cultures
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Abstract . Five types of sugar; sucrose, lactose, maltose, glucose and saccharose; were used for this study.
This experiment is to investigate a suitable type of sugar with carbohydrate source (cooked rice and sticky rice)
for Nham production using mixed bacterial starter cultures. For this experiment, it was found that 0.5 % of glucose
used in Nham formulation made the good quality of the product. The Nham is also composed of high reducing
sugars (0.9130 + 0.0183 %) which was suitable for the growth of nitrate reducing bacteria. Additionally, the lactic
acid bacteria used the residual reducing sugars to produce lactic acid. After 48 hours of fermentation, the product
had total acidity as lactic acid (1.0392 + 0.0205 %), pH (4.23 + 0.00) and residual carbohydrate (1.6354 + 0.1068
%). The mean ideal ratio scores of colour, visual texture, firmness, juiciness. smoothness, sourness, saltiness, spiciness
and overall acceptability were 1.25 +0.27, 0.79 + 0.18. 093 +0.13, 1.03 + 0.14, 0.82 + 0.17, 0.96 + 0.12,
1.03 +0.11, 0.82 + 0.21 and 0.71 + 0.17 respectively.
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Table 1 Ingredients and quantity for Nham production made with mixed bacterial starter
cultures (Sugar as the main studied factors).

Ingredients Quantity

Meat system |
Ground lean pork (%) 80
Sliced pork skin (%) 20

Curing agents % of meat system
Sodlum chioride (NaCl) 3
S«ll-nltnte(NaNOl) 0.08
Sodluaultr&(NaNO‘) 0.02
Sodium tripolyphosphate (NaP O ) 0.8
Sodium erythobate 0.06

Starter cultures | cfu/g of meat system
Lactobacillus plantarum 10,
Pediococcus cerevisiae 10,
Micrococcus varfans 10,

Carbohydrate source : % of meat system
Cooked rice 8
Sticky rice
Sucrose, lactose, maltose, 0.5
glucose and saccharose”

Seasonings : % of meat system
Minced garlic 4
White peper (powder) 0.05
Minced bird chilli 2
MSG 0.2

Y Studied factors,
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Table 2 Reducing sugars content during Nham fermentation using mixed bacterial starter

cultures (sugar as main studied factors).

Reducing sugars (%) + Standard deviation”

Treatment
0 hours 6 hours 12 hours 18 hours 24 hours 48 hours

1 0.6470+0.0219" 0.5747+0.0278" 0.1284+0.0062" 0.1364+0.0040" 0.0547+0.0005" 0.0532+0.0000"
2 0.4684+0.0080" 0.4261+0.0097° 0.0916+0.0015" 0.0506+0.0011" 0.0557+0.0000° 0.0525+0.0000*
8 0.8484+0.1144° 0.9625+0.0164° 0.4111+0.0087° 0.8962+0.0064° 0.8757+0.0051" 0.2619+0.0189"
4 0.8252+0.0813° 0.8893+0.0164° 0.6215+0.0184" 0.3413+0.0029° 0.8045+0.0197° 0.2014+0.0074"
5 0.9130+0.0183° 0.99901+0.0170° 0.9691+0.0013° 0.5434+0.0008° 0.3956+0.0086° 0.2947+0.0082"
6 0.5617+0.0880° 0.5022+0,0280" 0.4468,0.0026' 0.2325:0.0041" 0.1948+0.0087° 0.0407+0.0005"
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mean within column with different superscripts differ significantly at P<0.05
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Table 8 Total acidity as lactic acid durig Nham fermentation using mixed bacterial
bacterial starter cultures (Sugar as main studied factors).

Total acldity as lactic acid (%) + Standard deviation "

Treatment

0 hours 8 hours 12 hours 18 hours 24 hours 48 hours
1 ' 0.3714+0.0079" 0.4504+0.0262' 0.6085+0.0079" 0.7389+0.0205' 0.8732+0.0172' 0.9799+0.0194
2 03477400112 0.3556+0.0187° 0.624340.0187° 0.7849+0.0177°  0.8258+0.0181' 0.9709+0.0112
8 0.3685+0.0112% 0.3714+0.0177° 0.5413+0.1452° 0.7083+0.0411' 0.8021+0.0088 0.9878+0.0326
4 0.3398+0.0070° 0.35064+0.0008" 0.561140.0895" 0.5828+0.0276" 0.8772+0.0395' 0.9720+0.0481
5  0.335040.0205° 0.430740.0205' 0.6164+0.0112° 0.6579+0.0197  0.7868+0.0131° 1.0892+0.0205
8  0.300340.0000° 0.3350+0.0205" 0.563240.0250° 0.6282+0.0119°  0.8100+0.0181% 0.9349+0.0595

w

mean within column with different superscripts differ significantly at P<0.05

Table 4 pH of Nham during fermentation using mixed bacterial starter cultures.

(Sugar as main studied factors).

pH + Standard deviation

Treatreat

0 hours 6 hours 12 hours 18 hours 24 hours 48 hours
1 6.24+0.01" 6.05+0.01 5.08+0.00' 4.56+0.02° 4.46+0.00° 4.13+0.01
2 8.17+0.01" 6.10+0.00 5.014+0.00"  4.5240.00" 4.43+0.03" 4.1740.08"
3 6.11+0.01" 6.00+0.01 5.28+0.00" 4.72+40.00" 4.6240.01° 4.28+0.00°
4 6.12+0.00" 6.05+0.05 5.4240.00° 4.6740.00° 4.58+0.00" 4.20+0.00"
5 6.12+0.01 6.08+0.08 5.7640.02' 4.7140.01° 4.55+0.08° 4.23+0.00
8 6.04+0.06" 6.17+0,01 5.8040.01° 4.82+40.00" 4.6840.00° 4.28+0.02°

" mean within column with differcat superscripts differ significantly at P<0.05
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Table 5 Carbohydrate content during Nham fermentation using mixed bacterial starter

cultures (Sugar as main studied factors).

Carbohydrate (%) + Standard deviation

Treatment

0 hours 8 hours 12 hours

18 hours 24 hours 48 hours

(S I NI

8.5029 + 0.83517 3.0842 + 0.2578" 2,1334 + 0.1267" 1.2441 + 0.2057" 1.6443 + 0.3619"
8.3720 + 0.4841 2.1043 + 0.08368" 2.1857 + 0.1306" 1.6635 + 0.1348" 1.6705 + 0.2836"
8.3954 + 0.8026 3.9931 + 0.2445° 2.8140 + 0.1096" 1.6658 + 0.1885"
8.7694 + 0.0655 3.6752 + 0.1240' 25008 + 0.2769° 2.2404 + 0.0680° 1.6504 + 0.2415" 1.6593 + 0.2949°
8.9008 + 0.2600 8.1142 + 0.1907° 3.0506 + 0.0936" 1.8425 + 0.0686" 1.3718 + 0.0925"
4.2696 + 0.1109 3.2151 + 0.4872' 2.2726 + 0.1285™ 2.1642 + 0.0666° 2.8218 + 0.56170"

0.5022 + 0.1908"
1.9860 + 0.2892"

1.9421 + 0.4347° 1.3923 + 0.1175°

1.6354 + 0.1068"
2.3100 + 0.3425"

"
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mean within column with different superscripts differ significantly at p<(0.05
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Table 6 Sensory evaluation of Nham made with mixed bacterial starter cultures and

different sugar.
Treatment Colour Visual Texture Firmness Juiciness Smoothness
1 118 + 0.18 0.89 + 0.14 088 +018 1124018 0.84 + 017
2 1.38 + 0.25 001 + 0.11 084+018 1.08+017 0.90+012
s 1.85 + 020 091 + 016 0.86+012 1.02+028 0.82+017
4 1.81 + 0.26 0.91 + 0.10 081+012 102+026 0.82+014
5 1.25 + 0.27 0.79 + 018 003 +018 1.038+014 082+017
6 1.18 + 0.28 0.89 + 0.12 0983+018 109+016 0874011
Table 6 (continue)
Treatment Sourness Saltiness Spiciness Overall
zcceptability
1 1.01 + 012 1.08 + 016 0.89 + 0.22 0.78 + 0.14
2 0.05 + 0.11 1.60 + 2.40 0.80 + 0.22 0.69 + 019
s 0.97 + 0.10 1.04 + 017 0.80 + 0.21 0.74 + 017
4 0.95 + 0.11 1.00 + 019 0.86 + 0.22 0.71 + 018
5 0.6 + 0.12 1.08 + 011 0.82 + 0.21 0.71 + 017
6 1.02 + 0.09 1.07 + 018 0.88 + 0.20 0.76 + 0.13

Note : 1. use 14 general panelists

2. mean within column with different superscripts differ significantly at P<0.05
3. matio near or equal 1.00 better attribute than the others
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