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Abstract
This research investigated the effect of Pediococcus pentosaceus TISTR 536 and Lactobacillus
salivarius D 4 as a starter culture for beef Nham product. The experiment consisted of four studied groups
. Control (non starter culture), Nham with commercial starter culture (Pacovis RCI — 47), Nham with P.
pentosaceus TISTR 536 and Nham with Lb. salivarius D 4. Nham were fermented for 3 days and then

stored at 4 °C for 4 days. The experimental design was a Completely Randomized Design (CRD). Lactic
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acid bacteria (LAB) were examined on day 0, 1, 2 and 3 of fermentation. Yeast/Mold, Coliforms,
Escherichia coli, Staphylococcus aureus and Salmonella spp. were analyzed on day 0 and 3. Total acid
and pH values were obtained daily during 3 days of fermentation and 4 days of storage (day 0 to 7).
Nham were evaluated for outside L*, a*, b* color on day 3 of fermentation and after 4 days of storage (day
7). For microbiological quality, control had the lowest LAB on day 0, 1 and 2, but there was no difference
among treatments on day 3. There was no difference in yeast/mold on day 0. But after 3 days of
fermentation, P. pentosaceus TISTR 536 had the lowest yeast/mold (P<0.05). No difference in Coliforms
was found among treatments (P>0.05), but Coliforms decreased after fermentation. In addition, the
number of Salmonella spp., S. aureus and E. coli were not detected in all experimental groups. For quality
analysis, results showed that the control treatment had the lowest total acidity and highest pH value
(P<0.05). Treatment with Lb. salivarius D 4 had the lowest pH (P<0.05). The outside color L* and b* values

of treatment with Pacovis RCI — 47 were the highest (lightest and most yellow)

Keywords: starter culture, beef Nham, lactic acid bacteria, pathogenic bacteria
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Table 1 Effect of starter cultures on the number of lactic acid bacteria (log cfu/g) in beef Nham

(mean+SD) at each fermentation time

Treatment Fermentation time (day)

0 1 2 3
Control 4.78+0.45° 7.56+0.33 7.93+0.27° 8.53+0.33
Pacovis RCI — 47 5.74+0.48" 8.01+0.46 8.49+0.18" 8.49+0.33
P 536 5.36+0.07" 8.02+0.06 8.30+0.21° 8.43+0.58
D4 5.59+0.30" 7.75+0.46 8.27+0.41° 8.58+0.48

a-b

Means in the same column with different superscipts differ significantly (P<0.05)
Control = Nham without starter culture; Pacovis RCI - 47 = Nham inoculated with commercial starter culture (Pacovis RCI — 47)

P 536 = Nham inoculated with Pediococcus pentosaceus TISTR 536; D 4 = Nham inoculated with Lactobacillus salivarius D 4

Table 2 Effect of starter cultures time on the number of Yeast/Mold (log cfu/g) in beef Nham (mean+SD) at

each fermentation time

Treatment Fermentation time (day)

0 3
Control 5.49+0.31 3.86+0.45°
Pacovis RCI — 47 6.14+0.32 3.86+0.12°
P 536 5.97+0.47 3.08+0.58"
D 4 6.16+0.58 3.62+0.11°

® Means in the same column with different superscipts differ significantly (P<0.05)
Control = Nham without starter culture; Pacovis RCI - 47 = Nham inoculated with commercial starter culture (Pacovis RCI — 47)

P 536 = Nham inoculated with Pediococcus pentosaceus TISTR 536; D 4 = Nham inoculated with Lactobacillus salivarius D 4

Table 3 Effect of starter cultures on the number of Coliforms (log cfu/g) in beef Nham (mean+SD) at each

fermentation time

Treatment Fermentation time (day)

0 3
Control 4.94+0.06 4.71+0.14
Pacovis RCI - 47 4.85+0.26 4.17+0.71
P 536 5.12+0.51 4.34+0.64
D4 5.21+0.55 4.54+0.94

Means in the same column without different superscipts are not significantly different (P>0.05)
Control = Nham without starter culture; Pacovis RCI - 47 = Nham inoculated with commercial starter culture (Pacovis RCI — 47)

P 536 = Nham inoculated with Pediococcus pentosaceus TISTR 536; D 4 = Nham inoculated with Lactobacillus salivarius D 4
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r?’i’]ﬁqm‘lmwdfmna‘:mummﬁﬂLmzﬂ’mﬁu%ﬂm Tnenanny luduusnaesnisusin wudmzﬁumuauﬁnmﬁu
m@qﬂ?mmmm‘ﬁmmﬁﬁndwn@iuéuj adelafininluszudrenismin 3 4u linuAsnunnsnanianily
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P. pentosaceus TISTR 536 mﬁmmﬂmmwmmmm TnedlAwindu 1.01 vaidlehumaaniugnemi
NN 4 BIANTATHA WL Nﬂ’]i@iwﬂi‘ﬂLWN“]Ju@?;I’NWﬂL‘LA'ﬂ\‘ILLﬁlu'ﬂElﬂ’Jﬂwm\i 3 AULINIBINTZLIUNNS
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Table 4 Effect of starter cultures on the total acid in beef Nham (mean = SD) during 3 days of

fermentation at 30 °C and 4 days of storage at 4 °C

fermentation and storage time (day)

Treatment
0 1 2 3 4 5 6 7

Control 0.51+0.11 0.66+0.11 0.89+0.25  0.89+0.20 0.94x0.06™ 0.92+0.09° 0.95+0.23  1.01%0.06
Pacovis RCI-47 0.62£0.09  0.71+0.12  0.83+0.14  0.81+0.21 0.93+0.12°  1.07+0.07°  1.08+0.13  1.04%0.10
P536 0.59+0.07  0.76x0.17  0.84+0.16 1.01£0.09  1.00£0.07°  1.03+0.07°  0.90+0.12  1.10+0.18
D4 0.61+0.11 0.78:0.16  0.84+020  0.99:0.07  0.8640.08° 0.99+0.07° 1.03:0.12  1.01+0.08

a-b

Means in the same column with different superscripts differ significantly (P<0.05)
Control = Nham without starter culture; Pacovis RCI - 47 = Nham inoculated with commercial starter culture (Pacovis RCI — 47)

P 536 = Nham inoculated with Pediococcus pentosaceus TISTR 536; D 4 = Nham inoculated with Lactobacillus salivarius D 4

Table 5 Effect of starter cultures on pH values of beef Nham (mean + SD) during 3 days of fermentation
at 30 °C and 4 days of storage at 4 °C

fermentation and storage time (day)

Treatment
0 1 2 3 4 5 6 7

Control 6.26+0.08 5.64+0.56 5.17+0.18  4.99+0.14"  5.01+0.19 4.96+0.17  5.00#0.17  5.06+0.13°
Pacovis RCI-47 6.21+0.09  5.20+0.06 5.07+0.10  4.98+0.06"  4.89+0.15 485014  4.86:0.21 4.87+0.16"
P536 6.26+0.10 5.43+0.29 5.18+0.19 = 5.09+0.09" 5.02+0.14 5.0040.10  5.00+0.10  4.97+0.03"
D4 6.25+0.09 5.567+0.49 5.00+0.04  4.86+0.03°  4.97+0.06 4.94+010  4.9240.05 4.97+0.03°

a-b

Means in the same column with different superscripts differ significantly (P<0.05)
Control = Nham without starter culture, Pacovis RCI - 47 = Nham inoculated with commercial starter culture (Pacovis RCI — 47)

P 536 = Nham inoculated with Pediococcus pentosaceus TISTR 536; D 4 = Nham inoculated with Lactobacillus salivarius D 4

navLuneuain etdlsfinnunguiliandnde P, pentosaceus TISTR 536 Suualiiunsfisduaeaiunn
mm%f%wmmnﬁqm QU TUR 7 (Table 4) AuFuen pH WuINgNALANE LU N8R pH zg\'mdﬂﬂziuﬁlﬁm
NENFouLATBNALAARN GLm”Wmm”mumwﬁﬂLL@W?”MfiNﬂ’]iLﬁﬁnm aunseiisludud 7 wudnn pH
mmaumummmmﬂfmﬂ@u@uj TnaidiAnwindy 5.06 (Table 5) aaandasiuauIULLATEENIALAARN T
nmmLmunmmmmmmmmmmmmn TagfauouwuA FansauanngandnguasuaN unaliidn pH
ana iesvaznamsviniisiy LLmumim@ﬁmmluﬁmmmmmm@umwmma WARTUT AT Ao
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Unenstsefiilnadiesuslssnuumiadisl pH in Gdldaennfesiunna@nenaes Visessanguan et al. (2004)
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Table 6 Effect of starter cultures on outside color value (L*, lightness) of beef Nham (mean+SD) on day 3

of fermentation at 30 °C and after 4 days of storage at 4 °C (day 7)

fermentation and storage time (day)

Treatment : .
Control 48.68+1.66" 47.38+1.43°
Pacovis RCI — 47 50.60+1.54° 50.49+1.20°
P 536 47 41+1.39° 46.68+1.53°
D4 50.02+1.36" 48.73+1.25"

Means in the same column with different superscripts differ significantly (P<0.05)
Control = Nham without starter culture; Pacovis RCI - 47 = Nham inoculated with commercial starter culture (Pacovis RCI — 47)

P 536 = Nham inoculated with Pediococcus pentosaceus TISTR 536; D 4 = Nham inoculated with Lactobacillus salivarius D 4

Table 7 Effect of starter cultures on outside color value (a*, redness) of beef Nham (mean+SD) on day 3

of fermentation at 30 °C and after 4 days of storage time at 4°C (day 7)

fermentation and storage time (day)

Treatment 5 .
Control 16.17+2.68 15.84+1.94
Pacovis RCI — 47 15.62+1.06 15.61+1.02
P 536 16.18+1.06 16.60+1.02
D4 16.70+1.63 15.75+2.02

Means in the same column without different superscipts are not significantly different (P>0.05)
Control = Nham without starter culture; Pacovis RCI - 47 = Nham inoculated with commercial starter culture (Pacovis RCI — 47)

P 536 = Nham inoculated with Pediococcus pentosaceus TISTR 536; D 4 = Nham inoculated with Lactobacillus salivarius D 4
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Table 8 Effect of starter cultures on outside color value (b*, yellowness) of beef Nham (mean+SD) on day

3 of fermentation at 30 °C and after 4 days of storage time at 4°C (day 7)

Treatment fermentation and storage time (day)

3 7
Control 3.32+0.84" 3.710.86"
Pacovis RCI — 47 3.97+0.55 4.40+0.68"
P 536 3.25+0.56" 3.91+0.55"
D4 3.29+0.42° 3.87+0.53"

*"® Means in the same column with different superscripts differ significantly (P<0.05)

Control = Nham without starter culture; Pacovis RCI - 47 = Nham inoculated with commercial starter culture (Pacovis RCI —47)

P 536 = Nham inoculated with Pediococcus pentosaceus TISTR 536; D 4 = Nham inoculated with Lactobacillus salivarius D 4
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