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Nham Product Development Using Mixed Bacterial
Starter Cultures
9.Effect of Phosphate on Nham Production

Tnlresi Fnowv dhwer pouctasons Sassed assmibenSer
-BAsnaF  waddigo os gEen  yorowey

Pairgte Wiriyacharee!, Lakkang RufanakvaikarnV Wiwat WaltanatcharlyaV
Earapong PongsivikulV pod Suthare Bosoathanomy

Absiract . Thres types of phosphate compound: sodium Iripblyphosphats, sodium hexametaphosphate and
sodium acid pyrophasphate were used in 2 Nham formulation in order fo investigated the effects on product quality
duting 48 hours of fermentation at 30°C. Tt was found that the Nham which using sodium tripolyphosphate had
overall gualities bertsr than the ather treatments. [t3 mean ideal ratio score was 0.78+0.12 higher than the other
treatments which han mean ideal ratio seote between 0.63-0.77 for 48 haurs of formentatinn. Additionnlly, the
Nham  which used sediumt tripolyphorphate had only few welght loss (3.2028+.2120%), compression fores
{62.32+.04 newhon},shear foree(24,30+2.39 newmon), The product glso had bright red pmk colour (L*55.03 a*13.98
b*7.01), pH {442+40.03) and total acidity as lactic acid (0.96+0.02%). In addition, the Nham sing sedium
tripelyphosphate in formulation was deteeted less number of enlerobacteriaceas than the product without phosphate

¥ fuzgAmMnTREONAT uminowinEea vy egled 50200,
¥ Faculty of Agr-Industry, Chinng Mai University, Chiang Mal, S0200.
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end after 24 hours of fermentation, S, auress wag not deiecied in the product. However, sodium acid pyrophesphete
could be wased altornatively in Nham formulation ag it was the leest weight Ioss and  aleo pH. [t covld effectively
redused the number of enterobacterieceas and S. anrews.
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uedaTnIsvealn Tgmivimasounmnnzandv: Wimdadas imdefnamadenammuswandos
nnmneaaInLTne M Tnde las Tvddemn ssh b Risumilorimswindguugd 30 samwadoa
e 48 $1Tus AliganwTaorBndins s lsznauveamady 9 ndhafle S5 mean ideal ratio score
ynarsansyr Fudlunsiuumednals ﬂmﬁunmmnu 0.7820.12 q‘qnﬂﬂmnﬂm B ) i1 meen ideal
rato scors VBN ILOUTLS WIAGIEH 114 0.68-0.77 i a8 2 Tugupemnin uanmnmmuu‘luqﬂiwumﬂ#mﬂ#
Tfﬂmuu'lﬂ'iTﬂﬂﬂﬂmﬂm-ﬂmmiqmlﬁuﬁwuﬂmuqfnuat 3.2028+0.2120  AwTanaviIiL 62.32+8.04 Tadu
fusudauniify 24305233 v unsdpwadidsmgemdafuaiseifamuaitou L*5500a"1398b*
7013 Amemuiunsadludenidy 4420003 urslfamuiiunsaianusiadounsausedintufosas
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Index words | UMUM DYTHAAUMMHY Nham, sodizm tripal¥phesphate, soditm hexametaphosphate, sadium
acid pymorphosphate
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seawiafafrenrugumneTqau Tnuazms
A4 19MTRYVDI Clostridium bormlnim (Wagner
and Busia, 1%83)
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MEnaenIYeRss  Tunitoade
Idiinrnasinmeses Trouifmeans
soniily 4 Anapas Amenssusnes TS
Uszneureaniala o wae dhudmdamn
(control) Aaun 3 Ranaaeas: 1Hwslszaeu
omdaanag  fAe  Tandoulas Iwivlomn
Tsdougsnumeads uax Tadousda-
Inlsemde Jurffunafesns 03 @awaas
Tumsieft 1)

Table 1 Types of phasphate compound and
guantity for this experiment,

Treatment

168

Pramphate Qunatiiy] %)
1 N phmphnl:nl
2 Sodinm tripohyphosphate Ha
a Sodium bexa metaphosphate od
4 Sodlum ackl pyrophacphals 03

nszuIumsadaunuulaslfmalulai
iFordyniBudwan

quﬁﬂuﬁﬂilﬁﬁﬂﬁ‘llﬂlmxlﬂﬂ'uﬁuﬂﬂﬂ
Wnfiga Sadanurzemuazazdadi
ponldinaiign Weldinfadaodiozem inn
wedamrfevaiiie uashhdutudesdu
RN 5 pamanifon  AumEery
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dunaziudhidiuding vop 0.1x24 Eudnms
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AimnFeanauanudiey 40 seudeui
thszinn 2 vl drdusmmmualdluinios
stuffer  uazdmdggannradaginsanszuen
FalaadainIdmind e cips min Hud
gavil 30 ear Ao

Table2  TIngredients and quantity for
Nham prodoction wmade with
mixed bacterial starter coltures
{Phosphate as the main studied
factors).

Ingredients Quantity

Maxt system; .

Ground lean pork (%) [}
Sliced pork skin (%) 40
Caring apenis; . % of meat system
Sodlom chloride (NeiZl) 3
Sodlom nitrak (NaNOg) 0.08
Sodium nitrite (NaNOy) 0.02
*Sodium tripalyphosphase (NagPyO ) 0.8
*Sodium hexa metaphosphate 03
*Sndlum peld pyrophosphate 0.3
Sodiwm eryihobate D05
Startar coliores : effg of meat aypiem:
Ladnbaciling  plamtarum 108
Feclococcus cerevistas 109
Micrococems vardeey 108
Carbohydrate sowres: % of mest system
Gl 05
Seleky vice 1
Cooked rfes s
Seasoniwgn; % of mest system
Minced garlle 4
White pepper povrder 0,006
Minced drd chith 1
MAG 02
* Studied facum

mrAmansasaminnalaeialileisuTgnEiemny
9, Heynrmsleenavaminre BRI

maeSufeudgniSusway

Lactobacillus plantaram W83 Pedipcoces
cerevisize  grnsontududiodduliowns
Hoade Mrs Tnothumzdeludou 30 eam-
By umi 24 2709 dau Micrococous
vasitns Weoudhudodudutuemndoade
BHI (Brain Hearl Infosion Broth) R&LE-
L#ﬂuﬂﬂ'.u 30 aarusadn wn - 48 FaTi

r 4 o off o wr ¥
nnuﬁﬂzuwﬁw?qﬂﬁuud’umnmu
-~ t Am
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Y
MRS agar  daudefinmnsodaad luean
- o a4
Wl lasi 1dezgansaniulunmndeaie
F -
BHI agar 1ifenausmfiaiiu chyml ud
sUnAmIRal

FIBINUMUIABINT P corevisige 106
efufg Fudu 1 Alanfuussmuudpnisdo
19 10%tu udlu smEk culiure VB4 F. cerevisiac
fi 1010 ofa/ml #0iulu 0.1 ml 199 stock col-
ture 'I:ﬂl‘fﬂ P. Lcemvisim 109 cfn 1Hudu

"B 157 0.1 ml UDY stock culture  HINAB

msivuaznrummu gL lunsz vy
I

M1 duTusudmindufandouiadaa

szange 2 ml Aew@uadluRsTLIUMSHER
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Hanua (Total acidity as lactic acid) fih15
-qtyiﬁ:rﬁ'wﬁ'ﬂﬂm%ﬁma AQAC (1984),
Wiriyacharee (]990), Pearson (1976) fau
ANIEIPA (Compression force) AMTARDU (Shear
foree) Mindneindnumentoduds (nswon
Sertes 5500 , 1993) unzfAflTIAgURINAA-
s L* a* h*} 1‘§lﬂ%ﬁ~!’7ﬁﬁ' Chroma meter
CR-310 (Minalta camera Co., Lid., 1991) uaz
YFinaudle Enterobacteriacese HRETIBITD
8. anreus A 3FA04 Speck (1976) , Kiss (1984)
Wag  Wiriyacharee (19903 Tushanarfisiims
U130, 12, 18, 24 naz:48 $3Ta

e i W ar
I TINATaLN ﬂﬁ"lHlIﬁﬁﬂ"l MAUHA

nﬁﬂﬁﬂaumqﬁmﬂixﬁmﬁ'm'i’m:‘l*ﬁ
AuiTaanaalfauau 10 v Teoneufles
viminedeudy  fndaeuFunarimes 185
maeFueliiarmdlearatudemsysaiy
Apaauiaaeg woduruy  wdfemnn
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ﬂ'ﬂmu.il.ln'fm{ftrmness] ﬂ'nm,imﬁfq (iniciness)
A7MNENT (soumess) M3UaNENTI (overall
acceplability) 'Iﬁu"l‘ﬁ'mumaﬁmmmunﬂ
gamMyli 30 pernn@id w48 $aTus v
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[deal ratio -profile Tudanwneddls q
(Wiriyacharce, 1990k 336977, 2535)
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FoynitIFmmmenesdedu aziun
TATIZARANERA 19U Analysis of variance
Trol¥ Stat- Packets Package (Walonick, 1987}
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unofiga  esNTTeTAYNWadan P<0.05
ARDA 48 4 1VIUAZN 4897 HINOIATTUUN

rimnnEasaeinsTacirhictid e g,
g. movsagrznerremalnian nBRimuy
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L] oo o
MnyagoR® P<0.05 (A15199 3)

‘Table3  Weight loss (%) during 48 horrs of Nham fermentation using different phosphate
compounds,
Fermeatatian Hme (hoors)
Treatment
o 12 18 o4 48
1 0 0,047840.0822 0.7488.00.2085" 0AGT2L 03R40 5.04700- 85454
2 i} 0.052240.0642 O1A0EL00006™  0.722440.25880 1.508840.21200
3 0 00414400180 0.5004:0.1104b C.9538..0,2550b 45808 40,A091¢
4 0 00362400181 D.67408+0.0911¢ 0.193240.07558 B.3234.40.20504

* menn wilhin colemn with differcot spperseripr differ = pnificaoily (P<005 .
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Funmid 1 naafovziadmsanaTudaTudd 48
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msaBAn U 12-24 %2 Tuaveantswrin
UWHU fNBATIARDEIRTILIANA IRy
dhfigmaeda p<0.05 Tantugesiifinialfms
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Fig. 1 Welghtloss , compression force , and shear forcechanges during 48 howrs of Nham
fermentation nsing different phosphate compounds, (STPP = Sodinm tripolyphosphate;
SHMP = Sodiom hexametaphosphate;, SAPP = Sodium acid pyrophosphate)
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Table 4 Compression force (Newton) during 48 henrs of Nham  fermcntation vsing
different ' phosphate compounds.
Fermentatlon time (hours}
Treatment
b 12 18 24 4A
1 2.8B20.00 0.75:1,08% 20644811 47.1243.785 52.1949.08
2 3ABN2h  8.02:208%  90.1249.90% 40,2043.48° 82.A%:+8.04
B 2043031 8404088  23.77.160% 42.73+5.84%0 54.9045.03
4 £06:0.57 0.86:122" 328044087 40.18+4.48b 67.04418.80

* mesnn whtkin colnmn with differont sopersenipls differ significaniiy
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Table 5 Shear force (Newton) during 48 hours of Nham fermentation nsing different
phosphate compounds.
1
Fermentadion 1lmme (hmors)
Treatment
[4) 12 18 24 48
1 11.2¢+1.89 13.58+2,64 18.2248.08 19504198 211041240
2 10.48.40.04 15A3040.78 20.0841.77 22 70+0.481Y 24302389
5 11.52+41.18 00242 18024138 ISNEL2.A25  20.801.A6
4 10004045 12.8040.74 18.28+1.02 16.1041,208 20.58+1 8280
* mean withtty column with different snporecdpen differ zsignificantly  (Pth05)
Tupdardramveamanidnwuim LY Aomesliadnfursinifuraiuanaaiy
voardnfaslunuysziinuuanasiu siw  ethedidefiAyneaBan P<oos onduhaom

ffodrfgmraddsenitannmd 11y
Uszreudomvs  uaeMmsdszneudeoia
yiiad i P<0.0s onTud 6)  Tammmi
unungasHiiins 14 iedon Tns Tndvlems
2zl LY *ﬁmmmwuuqmﬁu 7 pe e
AR PL0.05 i 24 nar 48 FaTus
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Table 8  Colour values ( L* a* b™ ) during 48 hours of Nham fermentation
osing dilferent phosphate compoonds.
Farmetdation time (Rours)
Treatment
o 12 18 24 48
L*vnlue
1 GO.HEL0.24% B2.4240.95% 65A1LH0.26°  55.4840308%  BEALED.91R
2 68.52+40.52h H2,0T+0.520 516240200 BR.4040.41"  65.00:0.850
3 G388+ 0LLYS GA5GGL0.200 63202 045° G4ADL031F  G5OT+0.93
4 BB.BG 10280 a1.03+0.148d GADELDIN  BE.A340.12% 57.2004+0,28%
|}
a vRlue .
1 R.474+0104 13.97+0.308 151340028 12402000 12.95:0.28°
z Ta5+0,110 13.21.40,000 13204021  12.67+0.00" 1898080k
3 &.03+0.185 1010147 13.82+0.93 (2400085 1378.0.08b
4 6,850,081 0.8L40.180 12064024 12570000 12.9440.10"
h*\ralun
1 106440107 $A040.20% 184010 BET4+0.10° 10,48+0,172
2 15.51+0,24b 0.4240.1%8 91940160 B.BO40.100 7.81+.0.150
3 11.27+0.40 19.42 0,08k 0.51..0.01% 9.854.0.182 B.1140.540
4 148740227 14.8848.20¢ 0.09 40,05 6. T6:0,00" .06 035

* mean wifitn calemn with different superseripts diffor significanily  (P<0.05)
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Fig. 2 Colour values (L*a"h™) changes during 48 hours of Nham fermentation using
different phnspl'lmte cﬁmpnunds. {STPP = Sodiom tripelyphosphate;
SHMP = Sodinm hexametaphosphate} SAPP = Sodinm scid pyrophosphate}
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Tahle 7 pH and acidity (%) changes during 48 hours of Nham fermeniation
using different phosphate compounds,
Frermengiing time (hours}
Trentment
o 12 18 24 48
pH
1 f.5640.07% 5.04.£0.092 4.7240.08 4.3940.01% 44040085
2 A.44+0,02% 5214008k 4.8640.080 £5040.028 4424008
5 0.2840.012 B.7240.05¢ 5113061 473,001 4.4140.08
4 80840025 B.6110,02" 5.00+0.024 4.02:0020  48540.05
Aridity
1 0.574.0.01 0.64+0.01 ©.784D.01 070.40.01F 00430018
& 0,424+0.08 0.6240.01 0.7140.01b 0445002" 00850021
= © 0.8640,01 080:0.02 0064001 075:0010 0.8440.02F
4 , 0.A8:0,08 0.80+0.02 0.5840,08° 08440048 1,0640,08°

* mean wilhin cotomn with differenl nopersedpts diffor-signific

antly

177

(P0.05)



THETAWAT 113) © 186 - 186 (2558}

PpEX

5.0

=>.B

5.5

. 8

-

=0

L -

-<.85

.4

I]IrllleIF|||1Jr

4.2

|

= 1z 1A =3 A0 3 422 48

Tizmae (hhowmxrs)

Acidity ()

1.10
.03 —
1.00
0.9

1 e I

[ Y=
j
N
sl

aAE 2 f= la ) 35

Tixxaaw Chabomrsy

* Control & STPP 2 sHMP ¥ SAPP

Fig. 8 pH and acidity changes during 48 hours of Nham fermentation using different
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Table 8 Enterobacteriaceae (Log N) during 48 hours of Nham fermentation
using different phosphate compounds.

Fermentstinn Hme (hrmirs)

Treatmen
0 17 19 24 48

i 5.5340.08%  GL.ARLDE0 5.52:0.08° 48710047  4.80:0.02

g 4.048+0.0F Q2640030 580040 GO040117 5E740.0E0

5 4.17+0,18° 4.50+0.12° $0170.00F  B7210,08"  207:010°

4 4.864018" 50440089 38640320 5.2040.08°  2.084+0.55°

* mean within ¢olutin with different superteripte differ simificanily  (P=0L0SY

Table 8  S. gureus (Log N) during 48 hours of Nham fermentation using

different phosphate compounds,

Fermentatdon fime

Treatmeni
0 12 18 24 iB
1 1.54+0.00 22040042 24440117 0 0
Z L3A40.55 1,88+0,19° 10640120 0 0
: 1.74+0.08 33140020 L.69+0.18" o a
4 L78+0.01 17410065  1.1540.21° a 0

* meat within enfumn with diffccent zuperreripts differ significanily  (P=0.05)
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Fig. 4 Entcrobacteriaceae and S. amress changes during 48 hours of Nham fermentation
using different phosphate componnds. (STPP = Sodivw tripelyphosphate;
SHMP = Sodium hexametaphosphate; SAPP = Sodinm acid pyrophosphate)
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4 1,24:0065F 0052.0157  087:081 5002018 077000

* mesh + standard deviastian (1) eontol; {2) Sedlum wipolyphosphei;, (3 Sedinm hoxa metsphowphate;, (4) Sodivm acid

PyTephiasphate
1 mc Il general panclins

2 mean within column with diffacenl miperscrpte differ significant]y ar P05

3 ideal rativ seore for ideal produce s 1.060

aglmnansnages

, mis18mn Tu TatiforSamsSadurmy
Tumskinuruy Tanlaislsznaureane
Tugnsmsndniinaseqan e Susimad
nanmlaomwiEms e MinuparGne-
fis Awsena  uazusuiouvosniaius
anparumdilsingueandnfusetaiily
fgnada Taewun  Tuamsaums g
Twduylos Twiveaavzi ldganmmad
MenMvowaEnSusin RN I s
Ysznouwsmwalszionduquniulufeams
gyoimtdn SvonlFladusedalnls-
weaar il fnisqudedmimisofige
at1atshaiunmisly ars)szneudemialy
waendan  sei i nrudunseiluda
ﬁi%ﬁ'1!.1‘1:H‘i'lﬂm‘iﬂﬁﬂﬂﬂﬁuﬁ‘m‘mﬂmﬂ%
Twdsadatwlsomvn  sxfiiidTduns
agasvesnuunsmius e lusevinnmg

183

wiaunspasan1 i asawniFinm
l#ﬂ Enterohacicriaceae ing S. aureus AOHYN
alundasua woznohasldasdsznou
Weanlntugasmsadaunun axfinadentsi
mﬂl.*i{ﬂﬁ'&ﬂfinﬁqﬂmﬂmﬂH"lﬁ'ﬂ:hqﬂﬁﬂﬂﬁm
mandaiionZoufoydums lulmrdszne
Homatugninisnan wen9Iniinasld
T los Tndvemlalugesunuy  sxiims
spSuvpaHRAT mA el sz mdudalnd
ROaFUF 1deat product Tudm@dsing uas
ArmuniMle AaBRINRITIBNTUTINNBRED-
Samtganimagaiimimanes damnsld
Tadmueda nTsvnolalugainisudning
nufnlszamduieiiasuiuonduludoad
suyuasilsngitimaeudiadala

» o
Aoiunpgumwusardesusiinmg
Tassumeaqp/idhas Wamlsznoudemen
1 - L
wilnadenun NARABARATY asaunsn



TISETSINGAT 10(2) © 146 - 186 (ABREY

Wwanl¥midszneudemrarsznn Tafoy
s Twivoalnhugasnrrdndonii i nan s
Taos @iy usnaIniisreszidonIHTadon
neda InTrvemn &t ualidhuwzlan
sudoun iy MW mden Tns Indoavia

andnTsulszmia

amzfItovoyovguanniniduues
viginmmaaduaemainlad wminnds
Goelusl vozguiRuyimnssuazme Ty ind
Fanmarana flnaudmuinnmaad
unzma TuToudsnd 7 ldmiueyunisife
21 o Temafighs

P
1OATATIB B

fnuan jeusTnsmud . (2539). e T e vanile.
At insmmaduasms Tu Tabnsem s
AMERATIANTTUIAEAT UM inodmdes i,

Tlsal $8oe% . Fnven pouzinaniud, wox
1huind fapyead. 2526, mrdeensanoe
unuTnel$meTn Toddouiqnisuduney
2, wavgrinuduazdomilarEenudanm
uanAnTundafiel, TsennERs. 9¢1): 61-74,

Twlsod  FRoed (2535, mrrnwmamsms
Siereinsilsemduds nmedrime Ty
TaBmrfennydasiug  sacgaanmysy-
nuas w v wadea T,

ACAC, (1984), Official Metheds of Anatysls (137 ed.)
Assecipfion of Official Analytical Chemists,
Washington, D.C,

Hellendoors, B, W (1962). Weier binding capacity of

meat as affected by phorphetes_ T.TnfInence of

184

gatlium chiotide and phosphates an the water
refention of comminuted meat at various pH
values. Food Technol., 19(91119
Instron Corporation 1993 L. Instron. Sovies 5500 Load
Frames and Imamron  Merlin Software. Canlon,
Massachussna,
Kiss, I (1984). Testing Methods in Food Microbinfogy,
Elsevicr, Amsterdan-Oxford.
Minglta Cmera Co., Lid. (1991).Chroma Meter CR-310
Instruciion BMannal Chuo-Ka, Ceakn Japan.
Mielaen, HI.5.and P, Zeuthen,{1983). Infiuence of
phosphate and glucoss addilion on spme impor-
tant apoilage bacieria in vaceuum packaged
bologna-type sausrge. 1. Food Protect, 46:1078
Pemson, D (1976). The Chemical Analysis of Fonds.
Churchill Livingstone. London and Now York.
Puclanne | E.J. and R.MN. Temell, (1983). Bffects of
rigor-stake, Jevela of salt and sodinm ripnly-
phosphate  on physical, chemical and sensory
properlies of frankfurter-type sabsapss. 7.
Food Sci., 48:1036-1047
Shalts.G. W. DR, Enaselend E. Wierbleki (19720,
Effect of condensed phosphates on pH,
swelling anil water- holding capacity of beef.
J. Food Sei., 3T:860
Sofos, I. N. {1985}, Tnflnence of sodhwmn mipolyphosphate
on binding cnd antimicrolal properiies of
rediced NaCl comminuted meat  produces.
1. Pood Sei., 30:1379-1383
Speck, M.L. (1976). Compendium of Mcthods for the
Microbiological Examination of Foods. 2 nd
edition, American Public Health Association,
Washington, D.C.
Troul, G.R. and G.E. Schimit, (1984). The effect of



phosphatz type and conceniration, salt level
and method of preparation on binding  in
beef roll. I. Food Sci., 49 : 687

Wamer, M.K. and FF, Bumm, (198%),  Bifieers of
sodium acid pyrophosphate in combination with
sodinm nitdte  or sodium  witritefpotassiom
sorbare on Clostriciurm betufinim growth and
toxin production in beeffpork. frankfurter smul-
gion. J. Food Sci, 48900993

Walonlck, DS, (1987} Stat-Packets.  Walomick
Agsoeiates Inc., Minneoppils, MM,

Wiriyacharse, P, {1950). The Systematic Development

rmﬁ'nmm‘nm‘fulﬁuﬂmimmmmhiﬁw“m%uﬁum
o, HeaeasrestazneneridARRNINERIN

of a Conrolled Fermentation Process Using
Mixed Racterial Starier Coltures for Nhant,
a Thai Semi-dry Savsage. PhD. Thesis in
Product Development in Foud Fermentation,
Massey University, New Zealend.
Wiriyachares, ¥, IF. Brooks, M.D. Eerle, and G.
Page.(1090). The improvement of a traditionat
Thai fermented pork sausage by wse of mized
starfer cultures. In Fermentatiom Techtologics:
Industtial Applicatlons Conference,  Massey
Umniversity; Palmerston North, Mew Zealand,

185

Lr

ca





