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EFFECT OF PURE STARTER CULTURES ON QUALITY OF FERMENTED PORK
(NHAM) PRODUCTION IN THE SUMMER TIME

Lakkana Rujanakraikarn, Aran H. Kittikun and Pairote W. Charee

ABSTRACT : Two sources of Nham (fermented pork) sold in Chiang Mai were bacterilogically and
chemically studied. The criteria used to selected lactic acid bacteria from these products for pre-
paration of starter cultures are : fast growing within 24 hours, good production of lactic acid and ca-
pable of reducing nitrate. Thirteen isolates were obtained and used in combination of 4-8 isolates as
Nham starter cultures in four treatments of Nham produced in summer. Results from chemical,
bacterialogical and sensory analysis of these treatments compared with control showed that the co-
lour, flavous, taste, texture and overall characteristics of Nham procuced from starter cultures com-
parable to that of control Nham. The nitrate, nitrite and nitrosamine contents of these Nham were
much below the standard limits. The pH content decreased and the amount of lactic acid increased
very rapidly even on the first day of production when stored at 25 degree celcius. Salmonella were
detectable in three treatments at the beginning of production. It should be born in mind not to con-
sume Nham when the pH is higher than 4.3. Row materials for preparing Nham must be in good
condition so as to the quality control in every step must be taken into account throughout

processing. Nham produced from starter cuttures were sensorial evaluated and well accepted.
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Table 1. Proximate Compositions of the two references of Nham sold in Chiang Mai.

Samples Water %) Protein (%) Fat (%) Ash %) Carbohydrates (%)
(NX6.25)
A 63.50 18.65 345 345 10.95
B 70.30 19.48 3.10 3.10 4.02

Table 2. pH and acidity @s lactic acid) of the two references of Nham sold in Chiang Mai.

days of
Samples | pH storage 0 2 4 6 10
and acidity
pH 6.35 4.63 4.05 4.00 3.90
A
Acidity
i lactice sadh 0.74 1.00 1.90 1.98 2.00
pH 6.06 4.28 4.03 3.96 3.95
B
Acidit
@ lactic a}éicb 090 1.84 1.90 1.96 1.98

Table 3. Proximate Compositions of Nham made by using mixed starter cultures isolated
from local market Nham.

Samples Water %) Protein (%) Fat %) Ash @) Carbohydrates (%)
(NX6.25)
Ti (Control) 67.92 23.19 5.92 2.13 0.84
T2 68.15 23.59 5.74 2.40 0.12
Ts 68.56 22,66 512 224 142
Ts 68.63 22.86 5.56 2.16 0.79
Ts 69.25 22.20 5.26 2.05 1.24 _
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Table 4. Nitrite (NaNO,), nitrate (NaNO,) and nitrosamines in Nham made by using mixed
starter cultures.

f nitrosamines (ppb)
Samples dayen NaNO, | NaNO,
storage ppm ppm NDMA | NDEA | NDBA| NPIP | NPYR Total
0 undetectable 17.44 - - = - - undetectable
T1
(control) 2 " 33.83 - - - - 1.23 1.23
0 " 5.59 - ~ - = = -
T2
2 " 26.54 - = - - 0.95 0.95
0 " 8.26 - - - - - undetectable
T.
’ 2 " 21.98 - - - - 1.15 1.15
0 " undetectable - - 2 .11 - 0.11
T4
2 0.20 10.75 - - - - 1.39 1.39
0 undetectable | undetectable = - - - = undetectable
T5
2 - - - = = = 2.19 2.19
NDMA = N - Nitroso dinethylamine NPIP = N - Nitroso piperidine
NDEA = N - Nitroso diethylamine NPYR = N - Nitroso pynolimine
NDBA = N - Nitroso dibuthylamine

Hunsaduivansedoy 1 fdu erlussatFuiugiunidaay 9 adavlstin Sewudwmnia
At NTIQRUMIEININ E. Coli WY CL perfringens Tumanusniidfvud 4.6 x 102 Bvuanndn 1.1
« 10° , afiandeifvun 3 By 530 wsavBvuniliuanavernidausneinenininfiuasy
§10%0 §1M%0 Salmomella Suntlunnd1ndNAiedn Tnaianglugvusnravn1TaaEn

HIDHINUARLNASENA 1, 2 UBY 3 (T2, T3 u8Y T4) I S.agona WAWNLLAIBEN
ATLANATIINY S.agona WY S. derby s afiuunuudvind 3 usy 7 98lUNU S. agona
T unuunes oven U D NUARLAILALANY 5. agona WXL 3 tBNATTHRR ¢
LAY Kt unnnlny Salmonella Saudfranuiunsadusiy deendn 4.3 Hvdu
wenvintefidtaudunsadudieadiay  wisUurunsauaafalunusintuiy
uitSunouusnfrundaunafiGueslu ot svuantn ndennsedounudls 1 Gy 10 Au

uinIusafiauafauuafiGadnisiRuuulavtssuinl 1 log count wazAtALTNIATIL
ANIYaRaNIALLRRE 0.34
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Table 5. pH and acidity (as lactic acid) of Nham made by using mixed starter cultures.

days of
storage pH and 0 i ) 6 10
Samples acidity
pH 6.31 4.66 426 4.2 41
T Acidity (%)
ci1dal y o
(control) (as lactiz acid) 0.41 0.90 1.62 1.6 1.98
pH 6.18 4.68 434 4.2 3.9
T2 Rl
ciaity (%)
(as lactic acid) 0.54 0.72 1.26 1.3 1.9
pH 5.65 4.52 4.52 4.1 3.9
T3 o
Acidity (%) | ¢ ¢q 0.91 131 13 19
(as lactic acid)
pH 591 465 452 4.0 3.9
B Acidit
- e g’a( C/;)d) 0.585 0.75 153 1.6 1.98
pH 5.08 4.28 4.29 4.25 4.0
Ts
Acidity (%) "
(as lactic acid) Lz 10 Loa L 1.9
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IHarununnsuansenn 1-5 Asuny ludiuravd ndu sEenA Snsasfaduds uss
dnmoug sestsingIn umuwmm’lmfﬂuﬁqrnft’f\tﬂﬁﬁﬂﬁimmﬂn\zﬁu (T2, T3 WBY T4)
uﬂmwan%m’l.uvmﬁm’lﬂﬁﬂmmumﬂvmﬂah\rﬁﬁaéﬁﬁtyé\mwﬂﬁﬁ (P<0.01) urunnpfilsida
RS 2228, 2214, 1333 A ueY 1333 B HulAwan vAnlszamAndsynauuanei1ven
wuldida 3 mamesaviiedy  wideuFundfsufusuoanguiiefaunuiutim
HunuinnsuansilyDanuwnndved D fuddgBmavedi @>0.0ne{AD uanLnAREY
ﬁ'ldL%ﬂu‘i‘qmﬁlﬁuwuumﬁﬁﬂwmsﬁvﬁ, Ny, seeR, Enwunidafuds uasdnnogsy
Jufieausuraviuilng el arsgnfludintunnunasavi 4 s du
sufiudovilSutlpeiudliFty Sviieniueaeinnisdadanda

agUwamavaaes

oo v v & oa - o o Cm v
wnnunasavindsluge iouladlddanigniduan 13 derugiuenlnenununly
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Table 6. Mesophilic aesobic bacteria, Lactic acid bacteria and types of Lactic acid bacteria
isolated from the two references of Nham sold in Chiang Mai.

Samples Days of Me.sophilic. Lactic acid gram +ve bacteria
storage aer(;)t;cgb;a;c;fna bacteria per gram rod coccus

A 0 2.87 x 108 155 x 10° 94.0 6.0

1 139 x 10° - . :

2 243x10° 144x10° 78.0 22.0

3 264 x10° 112x10° 67.0 33.0

4 9.35 x 10° 753 x10° 50,0 50.0

6 1.16x10° 9.17 x 10° 76.0 24.0

10 2.97 x 108 2.80 x 10° 70.0 30.0

B 1 407 x10° . ; :

2 2.14x10° 8.80 x 10° 85.0 15.0

3 1.09 x 10° 120x10° 33.0 67.0

4 8.60 x 10° 8.03 x 10° 76.0 24.0

6 7.23 x 108 7.90 x 10° 91.0 9.0

10 339 x 108 3.63x10° 96.0 4.0

vawnan Tnesdudafv 13 sefufluniaeuounuy 4 amesey wsstFaufienty
wanpReRauuuAutan arsEnsminal 9adainen uwarnmasaudulssEmEnds
wmnumnmma\r'Lm%ﬂusqwﬂwammmvmmﬂnmﬂa\rﬁuwunmmamuuwumu AR
{unsaifludae pH) sadrsvninudliniuusneavnisedn d3uialluam Tilam
waglulnsondu mn1wmq\rqmﬂngwmuaumm‘lwmummsmﬂnmummm IJ‘LJ’ltuLLﬂﬂ
mmﬂﬁﬂu.rmmLsanf,g\nim'l,unnéfmawununmmammﬂuamﬂmﬂm’iu UBN9INEENATITNLY
ﬂzauwsumLﬂuﬁmmvmmmamms 7209\ Salmonelle (food poisoning bacteria) nevlsf
au Guslnaunnudniifidinndunsaduaivgenin 4.3 dandevianindutheiavenn
.8 Salmonella Lt‘fﬂwqmlﬂunqsuamuwunmﬂﬂmﬂTwmﬁmmqmnﬁﬂmmu HUNNT
mswmnu.azﬂﬁszﬁ’mx’i\rmsdwﬂﬂunﬂ\rL-ﬁ’ﬂqﬁum‘smunnﬁumummﬁm wnnunaaavld
o vgnEsalng B ndn seond Ensausdafuds uardnmueniy dufisaniuney
duslae Duaviediidesulyy Svruedidalafnmnisudnununlndlfidanignilugg
wudae WaFsudisufiuununiednugeion sansidueslatnsuslilan sl
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Table 8. Bacteriological analysis of Nham made by using mixed starter cultures.
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days of | Mesophilic | lacticacid |  E.coli Staph Cper- | Salmonella | Ye & Ve
aureus fringens
Samples storage aerobic bact:g MPN: g . in25g in25g pH
bact:g pergram | MPN: g
8 8 4 3 2
T1 0 20x10 20x10° | 1.1x10° |42x10" [53x10 S.agona undetectable -
(control) 8
1 = 33x10
3 - 26x10% | 15x10* | 100 |24x10? | Sagona | undetectable | 430
8 7 4 "
7 1.2x 10 3.1x10 4.6x10 100 3 undetectable 4.20
8
10 - 2.0x10 - - - = - 4.25
T2 0 56x10° | 36x10% | 11x10* | 100 |93x10 | Sagoma | undetectable | -
8
1 4.0x 10 4.55
3 25x% 107 9.3 x 104 100 3.6 undetectable | undetectable | 4.15
7 2.1x 108 6.7 x 1()7 1.1x 105 100 9.1 " 415
8
10 4.0x10 - 4.15
T3 o | 97x10® |11x10° | 29x10® | 100 |93x10 undetectable
1 52x 108 - S.agona 4.50
8 4 W
3 34x10 21x10 100 3.6 4.15
8 7 3 i
7 3.7x10 2.0x10 44x10 100 3.6 undetectable 4.15
10 4.8 x 108 - 4.20
8 8 4 2
T4 0 39x10° [ 25x10° | 1.1x10 100 46x10 S.agona | undetectable | -
8
1 44x10 - 4.50
3 2.1x 108 24 x 104 100 3.6 undetectable | undetectable | 4.25
7 6.7 x 108 33x 108 9.3 x 103 100 9.1 . i 4.15
10 42 x 108 - 415
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Table 9. Mean values of sensory evaluation of Nham made by using mixed starter cultures.
(from 30 panels.)

Samples Color | Flavor | Taste | Texture Overall
acceptability

T1

rira 3.29 2.61 2.87 3.19 2.96 5 = very good
T2 3.80 3.38 3.42 3.58 3.61 4 = good
T3 3.71 3.06 3.45 3.52 3.35 3 = acceptable
T4 3.10 3.26 3.32 3.45 3.61 2 =not v. good
Ts 2.35 2.90 2.87 2.93 2.90 1 = very poor
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