Sedadinniinug Mafunng usmmtmuuﬁﬁw1m5@wytmzi’ﬁqﬁu§m
oy wiaihina Yundiug

Wigyan mnmansumiuda (maluTaddinim)
owsdifinuinmimg  seamans19138 a5, indeedng lauTse

Unfigelo

b 14
= =

@S o o = a Tow o 1 1 o 1
mFTsiiynlszasdiiendandiuununanurdsingauiuanedieiy 18un iony

&

¥ 1 '
o'l Wawrethdugn (Plewroms  sajor-caju (Fr)  singer.) flrdugn dundesdugn

1
o | oA 9 =t P & o o ' -~ ar 4 ¢
wuld dlasany uagdamiloatlgn GedngRundasrineegnuaudumioauns Wud
¥ ko
nsziiouua W30 Tnevriliy sazwiniiny nmiwAuuanfncedauuniice 3 aeiug ldun
Lactobacillus plantarum TISTR 541, Pediococcus pentosaceus TISTR 413 URZ Pediococcus
acidilactici TISTR 424 ud nivlindinfigaung i 30 esrnaraes 1Hhunar 72 99 Tue uag
nageumasyamduiadumsaunduiiodadenunasingAuiimnzaudmiunaanau
é ! 4 =Y 1 =y or = 1 4 ¥ "
UAWY S9N 10N P. acidilacrici a4l luuviindnainiagau 14ud ey iileld
< o a 1 =
wazimauihdngn sz ldfurzuunrendusaveumuunngnageuinniuandn-
= - roas - = g dy at ¥ ] =1 é
uedauvaiiFuuazundiingAuriiaoug wenoinil msndnifenydedhuniisailgnuas
= ¥ 19 =) & A o [] 1 ar dsl’ 14 e Y =1 &
wiewsithdugnaedramiluriisgniishsdaumhdy 11 uaztiie 1nf Bidudhamileadegn
[ ] e ]
nzsi‘luﬁaau%’umﬂﬂfhﬁmmmﬁuq dneszuznaMIndnNMAIZaNeINIT TN WY
¥
nyuaguvuieo n fin 4 Ju naguvuuiiauied fie 5 Ju
= o" 9/ ~ o a q’: =y -~
1AMIIRTIzH laold GC-MS enesn Usznouvesnduunuyia 3 ¥iia Ao unu
] P [ = o I3 o
wy wuln uazumuuienedh Sadalaed SPME wumsiidluesdsenoundn de
ATABUNSY (acetic acid, benzenedicarboxylic acid, butanoic acid, hexanoic acid, propanoic acid,
. . . . @ 4
butyric acid, isovaleric acid, pentanoic acid, benzoic acid 8% ethanethioic acid) 588 lan

. o
(pentanal, butanal, octanal UAY nonanal) HOANDIFVN (ethanol, butanol, 2,3-butanediol,



2-pentanol, cyclobutanol itag methanethiol) Wa31u, Sada lnsdald, sadalada Wy wazsa
andala
‘ 1 ¥
HeRNsanuuuRMsansune 3 ¥ile WU MSIBY P. acidilactiol i ld vy
o e a ad o oo a & - ad e
HlFwrunsaduniduiniige lnsmmizninezddnuasnsauanin 990508 uUnSEn

3/ ¥ ]
2 sliatoredlinavh ldunundindnil 185 unzuuunndige daunsdy L plantarum vld

ununiilFinaweanesedinadwmusiin P, acidilactici ua P. pentosaceus 1uvmzsi

& A

=S (e = ' 4 =0 =) ¥
uruNganIuNiTINnTAduM3d ueanasen uazSaa led Hosiige uaillSuadaia-

lasdaWd Sadalada’lid uazdodadaviduniige deRvrsamlFimansauananuas
71 pH #indn lAunfiqavinunuuiidin . acidilactici iy 5.06 nfudodas s pH 3.968,
4.42 NTUABAAT A1 pH 4.162 uaz 0.97 nTuADEAT A1 pH 3.627 fmTuuruuny unuyln

=] o @ ' I = Y o qs ]
nazuruNEau1e sy fruuHNAfaILRulYTINunsaLandn WY 0.64 nune
95 uazA1 pH 4.270

o or A 3 ar = 3 = P L n:f =

mynunnnausavesunuy laslfiagutaien ludSunaiimuay deil USua
Pey Qs = o ¢ o = (Y = g/
INTUNINY 10% Ysunueala@ndaSuiaziaaduminy 5% YSuaud st Inauazudle
s o o o = Qs = o ] o ]
Tudtenduniidy 20%  TasdTnsfuspnausauuun st uusiEonuss wus
g o o a o [ s o o & W Y P v g

amaTﬂmncummmmmmumm'JTummqnJ'a'smumﬂmﬂ'uﬂﬂﬂammmsmun'lﬂﬂmnﬂ@g
FUADU Tunnniremsussy uﬁiﬁ'ﬂﬂﬂ:imﬁaﬁuf?'lﬂwﬁ'aﬁmiiqﬂw“lﬁ'mwﬂﬂﬁ Had9n
Y 9l P — ) o o - Y
mnuFauuene | 3gungdl 37 ssrwadse Wunaer 7 §da1 Taefuullfuves
uJa§Lc§usﬁmsxﬁnﬁ'ﬂﬂﬁusﬁqaqmmﬁu 41.79, 53.79, 83.00, 85.80 A% 83.00% d1SinEy
uflsdaTne nardu vealadndasy uazudledudlende audgy nausa e MU

ar o w o

ansadaduTagdiniufusnedusadiousleTas WMinuazwuss leTasou Seunsals

q

= t

sFumslinnuadesinanhyanunylusevivmaduine dauuenenns aui)

< T ) N ) o v g w A ¥
TuwnuuganuguiivSinaneniuminfi@uagdmiuduineausaasld weneini

= o

o a a ag ar o 2
anvamsalumsiusnnausadeiudun1iz lumsussigeesgiiflonvond YINTUTIY

W
=

¥ 2 sea o LY - I
meldnnzguanna uaznsussynieldazalifsluTasou SnnTdumsifusandy

savaaurun lduinaimsussymeldnisdnd



Thesis Title Flavor Retention of Nham Made from Pork and Other Materials
Author Miss Panatda Janneoy
Degree Master of Science (Biotechnology)
Thesis Advisor Assoc. Prof, Dr, Griangsak Chairote
ABSTRACT

The purpose of this study was to produce Nham flavor from different raw materials including
pork, chicken, boiled mushroom (Pleurotus sajor-caju (Fr) singer.), boiled mungbean, boiled
soybean, chicken tendon, spareribs and sticky rice. These raw materials were mixed with other
spices such as minced garlic, ground white pepper and bird chilli prior to inoculation with 3 strains
of lactic acid bacteria, Lactobacillus plantarum TISTR 541, Pediococcus pentosaceus TISTR 413
and Pediococcus acidilactici TISTR 424, and fermentation at 30°C for 72 hours. Sensory evaluation
was performed in order to select suitable raw materials for producing Nham flavor. It was found that
Nhams produced from pork, chicken and boiled mushroom and fermented by P. acidilactici had
higher score than other raw materials and other lactic acid bacteria strains and were accepted for
further production of Nham flavor. In addition, the ratio of pork to sticky rice and boiled mushroom
to sticky rice of 1:1 and chicken without sticky rice gave higher acceptance from panelists than other
ratios. The optimum fermentation times were 4 days for pork and chicken Nhams and 5 days for
mushroom Nham.

Analysis of Nham flavors, which have been extracted by SPME method, by GC-MS technique
showed main volatile compounds including acids (acetic, benzenedicarboxylic, butanoic, hexanoic,

propionic, butyric, isovaleric, pentanoic, benzoic and ethanethioic acids), aldehydes (pentanal,



butanal, octanal and nonanal), alcohols (ethanol, butanol, 2,3-butanediol, 2-pentanol, cyclobutanol
and methanethiol), furan, allyl trisulfide, allyl disulﬁdé and allyl sulfide.

The higher concentration of acids, particulary acetic and lactic acids were obtained when
using only P. acidilactici in 3 kinds of Nham. Therefore, these two acids may be responsible
P. acidilactici for the highest score. Addition of L. plantarum in Nhams could produce higher
concentrations of alcohol than those of P. acidilactici and P. pentosaceus. Whereas the control gave
the least amounts of acids, alcohols and aldehydes, but the highest amounts of allyl trisulfide, allyl
disulfide and allyl sulfide. When adding P. acidilactici, the high quantities of lactic acid and pH
values were obscrved and it was found that for pork, chicken and mushroom Nhams were 5.06 g/l
pH 3.968, 4.42 g/l pH 4.162 and 0.97 g/l pH 3.627, respectively. Whereas, the amounts of lactic acid
and pH values in the control. were 0.64 g/ and pH 4.270.

Retention of Nham flavor by freeze drying using appropriate concentrations of matrices were
found to be 5% for 10 DE maltodextrin and gelatin, 10% for casein, and 20% for corn and cassava
flours. Maltodextrin and gelatin had higher retention capacity than other matrices in all the
conditions of packaging, but lesser than cassava in the normal packaging during storage at 37°C for
7 weeks. The maximum of total retentions of percentage were 41.79, 53.79, 83.00, 85.80 and
87.38% for casein, comn flour, gelatin, maltodextrin and cassava flour, respectively. Interaction
between the volatile compounds with the matrices by hydrophobic force or hydrogen bond could be
used to explain for higher stability than the control during storage. The content of hexanal
(rancidity) in the control was higher than those in the matrices used for retention of Nham flavor.,
Moreover, retention percentage of volatile compound varied upon the conditions packaging with
aluminium foil. Using vacuum and nitrogen packaging methods could provide higher total volatile

compounds than the normal one.



