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(AOAC, 1984)

AR
- avarane lgihen lanTanlgdmuidudn 0.1 uadia araralgifen

¢ v g o o Eaw. d w a
1aa7anlee 2.0 n¥y Twinan Teufasuarnabiiiw Yfuldasy 1 fag

i a vy v o o { o

- @1TarAtuaaNT AU N L TNTuTasRE 1.0 ALALUUDANT AN

1.0 nfu ludaraigiansiuaa mnuLiNtufatar 90 4 60 Nanans UsuliaTy
a aa Qs
100 NARANT ONEUINAY

- mraears TunaiFaxlaTar i suwnsuan (ATAEMBNINTIIN

aranginan WuedtFanlalariaunsiian 2.0 n¥w <ﬁd1uﬂ1sauﬁquugﬁ 110

v X 4 t & v Qv

asrvtaLded (iuian 1-2 $lue uarheliifiuly desiccator) Twindun  uuld

ATU 100 NAAANT

T
- fuwmaouns Wae 1 Seadeiagaoiuat1of speed 1 1iuiaan 1
un
_ - dwhad1e 10 ndw Fatndn 100 TadanT TulFiiaie fouega
{ushatined speed 1 1fiuiaan 30 Suad
- %af1 pH $nt pH meter nTavsnAENIMILNTEAENTRI LT 4
- Dunrasmfingasld 100 TaRAnT  Inieandneanrarane e fes
lanranled e lasacanetiuambsini fududinimad (indicator)  dufumsans
seaelridenlanranleddld Awaiduen dunsenonuen Seuntauaniin Tneld
RS mTa rarae Tr el antan ledmn i dndn 0.1 uadis F14ums

TnieTnaman 1 JafanT Ja1 L NsuimuSennTauaniin 0.009008 NN
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mananuisisasaTasaaTndenlaesan 19d e e sacansuas s
DundTaeaannsgn 25.00 Taaans  UFulilSanlsenn  so
TeRanTeminar  uaelnimTndeararaisTndienlanTan T Tne ldtuamisndu .
SudnLmad Ui ana i luAs MmN L udifniana sin Tarane e L Bey

é '
Yassanles anauniTen i
KHC H O + NaOH ——= KNaC H O+ H_ 0
8 4 a 8 a a 2

b = '
N2 nq1m1w1ﬁu1nﬂ171n1m umaag (residual nitrite) Tﬂﬁ colorimetric

method (AOAC, 1984)

#TLAl
a oo o 4
- #17AeA1" NED  aeant N-1-wuwutaiandanlaialinlalalasaaalse

0.2 n¥u luarTaranansaacirnnaidnduiasae 15 19aUFaMTIUMU 150 NaaanT
- @raragiahian e aragdrstalianlue o.5 nfn luans

ALATNTADETAA AINLTNTUTDERE 15 REUTIMT U 150 NARanT

BT 118k
1] w L} ﬂ" o Ld w o g .'l o

- qumvaﬂweuuuunﬁuaeLaaﬂawuau 5 nfu  Amiinaugungdl 8o
29ANL9aLFEa 3 40 TaRanT wan 1Lt inld volumetric flask au1m 500
faaanT (MniaTamuen 300 SadanT IUaY  A19TintnaTameRITauual LnT8a 1u

v §

volumetric flask ioenfu YSuSiardrainauliiiin so0 fadans

- 974 volumetric flask Un steam beth it 2 $hiue

) ﬁ &
LoEin L 1uATIATN
° > & o ay » v » ﬁ a oo v % o '
- n1qutﬂuaonqmwgnuao udtFul i in 500 TaRAnTeNEEINAY (28N
v 4

Wit  nTasmenTeAI¥nToY (uaT 1

- fulewn 30 TaRans ldlu volumetric flask Tu16 50 NARANT

- o ‘ o oD ]
- DumaTaranedaiianlun 2.5 Nafams 1dlu  volumetric
o v L] 8 ; o o 8

flask L0 Lmﬂﬂuasmo15ﬁqmuguﬁao 5 w1 nuudUe@TaEats NED 2.5
o as L} » v w w » a aao B g » o o 1
VARANT g it uastdfuliaTy 5o NaRamT  eeneld 15 wifl Jeen

optical density NANEIINGY 540 WIININAT  LTREUAUNTINNINTIIN
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MIMNT AT
- mMyFsiaTaearelularinessn feuaan.fu
- stock solution armglmidewlulam 1.0 n¥w Ty u3yls
i 1 Saveneingy aeldmraeaaTaiden T lnedanu fudy 1000 ppm
= Intermediate solution L%EJ'Q’N stock solution 100
TaRRRTININAY Toeufuliiin 1 809 s ldarTaeae Tnidenlu nsdnng duty
100 ppm
= working solution tsa’d‘l\l intermediate solution 10
NARARTIIENINAY Tne¥uTidu 1 S s ldasaemaTndion lnlnrsinona dusy 1
ppm
= Duln working solution 1ffymy s 10 15 20 25 30 35
40 45 adanT a9lu volumetric flask muig 5o IaaAnT
- Dubasasastmhianled 2.5 Sadaas 1d1u volumetric flask
LREN Lmﬁ1une£o15ﬁqmugﬁﬁao 5 W INUND 1URAITaEA 1Y NED 2.5 UananT
v i waeUfulieTy  so 1a5897  damiands Sofo1d 15w Yam
optical density HMmwE1ARL 540 TERITET Y HevfunTninmsgin Feaeld

v
n71ﬂu1ms§1umaoa171u1m1nnozﬂ

ﬁ1n15gﬂn5uuae (540 nm)

0.8 [

041 -

0 02 04 . o8 08 1
Ui slulasniivda (ppm)

' ‘ﬂ' g ' o
W N1 ATulieTuTERig ﬂ11utiuiumaoa171u1n7nntnﬁannn1n179ﬂnau

Udy (optical density) ﬁm'mm’mﬁ'u 540 u’rTuLum
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o

& of 2

aﬁnﬂfwwzﬂ fle1 @WITORIENNITUARIMINANWUD Teieall
id i

BumanTlulamninda = 1.8660 x optical density

(residual nitrite,ppm)

¢
N3 ﬂﬂTﬂTQQﬂ1ﬂ?ﬂ1ﬂ3111ltﬂTﬂTﬂﬂ hydrazine reduction method (ﬂfzqnﬂa1n

%%mao Kamphake, Hannah, and Cohen, 1967)

AT LAY

- miaengiuen araetuaa 4.6 n¥u lwinau vfuldeTu 100
NANANT

- amaeanelnidienlonsanlss  aeanelgidoalansanled 1.45 nfu
Tunan 13uliary 100 SaRanT

- araearsnatuladtain  aranseaduatiacin 15.6 Saandy lu
snau 1fuldeTy 100 SiadanT

- araeaelannfutandn  aranglaaTFudaiin 0.725 n¥u luh
now fuldasy 100 Hadaes

- #1TAEANE N LATENNAN 191N IATNANAI TAEA 1 ENNAAUAL AN TALA Y
T e lansanlealulSinasii i

- @Taea1n 1 wTsanawlfonTnenananTaratsnal latia L inuat
anrarareanTinta vl lniSannshuiaiu

- @17aeae A arasardshian e 1 nfy lunselalesase
Cdudn) 10 TaanT uacUfulinTy 100 SadAnT Meiindu

- @19y 9 Gianglseann 1 LFaW) AEaE@1T N-1-uuwialang-
auwlaafinlalalareaalss 0.1 n¥u Twbndu vuldesy 100 Se8ans

S A

BT 18k}
o o o =y
- ﬁtﬂmmaoLua1n15a1nnﬂsuﬂﬂ?u1m3171u1n1nnLwaaagﬂ7u1n7 0.1-
v U
10 NARART MENINAU

- LBNAITAEAIY N 0.5 NARANT WALAITALANE U 0.25 NAAART 1R
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QnuaetméWTﬁtiwﬁu
d . o o \ll ﬂ.
- Lnu15ﬁqmugu 30 29 gaLdes 15-20 H2Tue TufdsrAsinuas
o a2 o oo ! » - » o ! o
- fuaedlau 0.4 TadaeT Me1Y 2 W uAfnETasa1n A NS
o z o o ! o o - 1 - a‘
2 1IN INULLANEITAEANE 3 0.2 TananT M HiAed 5 uh YA Iganauua
ANNENIAAL 543 U1 1BLANAT

- dguimTeenfuuaenldfunslimsgm  arlduTumanslu i

a7 Lo

MIMNTNIRTFIN

= mmza’m‘lum‘mu'm-:g'm (stock nitrate solution) m?ﬂ&ﬁﬂﬂilu
Toumas FenTuinmnludiauaamgd 105 a9iLaLdes e 24 2700 Relhiiuln
desiccator WAAEAEANTHINA1Y 0.7218 nfu Twknan  UAulw i 1 Ber seld
araeagluinmmanuidndn 100 luTarniuseliadany j

- Dumarrseargluininuiasgimlianes  o.0 0.25 0.5 1.0 1.5
2.0 2.5 3.0 3.5 WAL 4.0 NANAMT MY 14 volumetric flask UM 50
UananT

- RumToranstoneaadinriiein  wiisinar lieTy so RaaanT
deinan

= %ﬂdjﬂ’l?%ﬂﬂauua\j (optical density) ?;ﬂ')']uﬂ']')ﬂgu 543 u']TULLm‘f

ToaeldnTnlnargmsasantluiamdor
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fi'nmsgﬂnﬁuum (543 nm)

; I

8 8 0
vinadsluwasmlulasiau (ppm)

7l nez prdinaTIIuTEr e AL BNEIeas T lu e e Laufudini Teanduuas

(optical density) ﬁﬂ11uﬂﬂﬁﬂ§u 543 u1TuLNﬂ7

v rve &
Qqﬂﬂ71ﬂzﬂ N2 ﬂquq7n“qﬂUﬂ17“3ﬂ0ﬂ71“5ﬂuuﬂ1ﬂﬂOu

ﬂ?NWNﬂWT1uLﬂTnTuTﬂTtQu = 5.8666 x optical density
1] o - ‘
N4 MTHIATATDINARIAT

/T
< [ ' v o » ) T - -4
- thuunnanoune Wae L Benena o otiugnagnef speed 1 1WA 1
I
) w ) 4 ’ '
- QIEMDENIAIUNIIRINIE LT (petri dish) xﬁumuguanmo 10

LruBunT nReramin I Sey
»

- AaRvnnAninnengATaeInd chromameter luseuy CIE <L™,

a", b")
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N5 NITHIATUTINAUREUTIRRTIRTDINAANAT

FMT
- S J ' o w6 v o ' w
= waﬂuﬂ13ﬂ101ﬂﬂ1i1ﬂﬂﬂﬂﬂ1ﬂuﬂ1ﬁuﬂﬁﬁ 2 LIURLINT EN19NU
w ! ﬂ. l. dﬂ'
= 1ﬂﬂ1u70ﬂﬂﬁﬁﬂlﬂfao material testing ?qnquuﬂﬂqqutfqn 200
a o 1 -1 ﬁ a o w ' g l.a.a:l-
URADLNATNAUM uaeTuﬂzqunﬂTﬂﬂL U 10 NAFLNNT Tﬂﬂ11onwaawo?uuu1m01uwunuu1

fOT2 AN IR UNANLUNUNARDY

ARl ) o : o & e
—  3amuTIfarIaene ATy material testing  T9NIUUNMIINLTAR
200 TadianTaanh uar Wi lufiasasnagtemnea1eanne Tagn9sinagi e Tuuwananly

FUEIT AL IR NEENUUNENAAAY
o ﬂ‘
-6 mnnﬁmn’-zaummn Enterobacteriaceae (Kiss, 1984)

4 v
amlsenay awuwsn%aau?a Bacto violet red bile agar

Bacto yeast extract 3 n%u
Bacto peptone 7 N7y
Bacto bile salt No.3 1.5 nu
Bacto lactose 10 A7y
Sodium chloride 5 5N
gy 15 iy
Neutral red 0.03 7Y
Bacto crystal violet 0.002 N7y
MTLRIEN

" X o a
- tmsﬁuawiaeawannga AN LTNTNTaTAE 10 wwt?anqquu 121
o o {0 V-1 o
29f L TaLded (ae 15 YauamasTiei uiaan 15 wd
1 8 o o a‘a
- aeaﬁﬂﬂduwﬂunouuﬂquanTazawﬂanﬂa YSuey 1 Ay TueTanld
° v v o o v o o é $E v o o o » ' 4
u11ﬂﬂu1ﬂlﬂaﬂLwaqﬂtﬂﬂﬂ17ava1ﬂnﬂuyfm unng 1L BaatAn 2 uh uaeramnLge

g =) r-3 o
- noTﬁﬁqmuquﬂizuwm 45-50 29A1LTaLFea uaadein T Tdeu
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BT
: ' v ) P4 a
- 49fhag19 50.0 NTN 151“Q0ﬂ71ﬂ31ﬂl%a LRnaTaeans s Ul Tan

v 1
MINLTNTuTasaE 0.1 USNIRT 450 NAAAnNT wan I L fu L e L Benfudn L aTae
stomacher (fui1an 2 wft
- DushagnelusesuminiFaanefuanean 1 NaRAnT 18 uau

+ -1 § » oo o -1 Ei-d-w v oo
Lw18L§a taﬂﬁlaQQQﬂQﬁ pour plate uazluﬂaqﬂ17laﬂ0l%auﬂ@ﬂquﬂqqﬁﬂﬂnuaﬂ

c 1 a. 4 r-J w
FUANLAMIT L AL LT LAEINY (layer plate)

la' o o l‘l Vv o .a‘a
5 unnqmugu 30 IATLTRLTEA lﬁul131 24 a9 AU MIUL TN

TnTaﬁ%ﬁuy

N7 ﬂ11ﬂﬂﬂ?ﬂﬁu Staphylococcus aureus (Kiss, 1984)

’ 2 ¥
amlsenay 31W1Tlﬂﬂ0laa Bacto Baird - Parker agar base

Bacto tryptone 10 ﬂ%ﬂ
Bacto beef extract 5 Ny
Bacto yeast extract 1 ﬂ%ﬂ
Glycine 12 7
Sodium pyruvate 10 TN
Lithium chloride 5 NN
gl 15 nfy
AT LRTEY

- aemsiuEshoeluind oso Tadans dulFiFae  uardngaf
Al 121 B9ALTALTEA aun 15 taudsamsroiy e 15wl HelE
AN 45-50 291 L9 Ted

- @38y eg¥ yolk emulsion Tnswanldumsiiutiiin@aflsaainida
Tudnsrdn  3:7 TeedFaes Tulaan 50 TaRanT wanfiy potassium tellurite
ANLINTHTAZAE 1 IUM 10 NAAANT tmﬁn?ﬁtiﬂﬁutﬁuﬁqmwgﬁ 2-8 BIANLTALTEA

- wanamTiAzeda 95 TARART MU egg yolk emulsion i

o s ' w ¥
potassium tellurite 5 NaRART (281 W14 (nasauiweida L Daw Trtuin
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s X 4 aa e
a7 AL Fauen1aldume ultraviolet (Uv) luiaTasideiTarsanlse Aulil4

amwla

w9
- Tuemaunaaneondlute n.e mnFwae 1070 USueT

1 4 v ]
0.1 AANANT Hﬂﬂﬂﬂuu31ﬂ17kﬂﬂ0Laﬂﬂlﬂfﬂu15 21A8LNANANTT spread plate 1%

MIMIMWMLTD S.aureus
- ﬁuﬁqmugﬁ 30 p9FLTALTEd 48 ¥a1ne dudwulalalden 210

180117 uatl¥ clear zone

B\ | B v 4 °
- meapuianlainiFaatretufiy plasma  Fowaanaei ¥ plasma
¢ o
W96

a av §
n.8 MTHNSum Salmonella sp. (AOAC, 1984 WAra®AT (@IWIAL, 2533)

' S /78
Mulsenay 21191 aY91%8 Bacto trypticase soy broth (TSB)

Bacto tryptone 17 N7y

Bacto soytone 3 N5

Bacto dextrose 2.5 N7y

Sodium chloride 5 Ny

Dipotassium phosphate 2.5 ﬂ%ﬂ
N7 LATEN

1 a g .: o ]
ﬂ#ﬂWﬂﬁquNﬂuﬂﬁﬂuﬂquu1ﬂﬂu 1 ang ﬁlﬂﬂqﬁﬂaﬂﬂnﬂaaﬂﬂaﬂﬂﬂt 9
o as ' S o o o v 0 X
4ANNT “RUWﬂl?ﬂnquQu 121 IALEALTEE ANAL 15 Uauasan1T19u) Lﬁﬂk?ﬂﬂ

& 8
15 w19 A deuls

' 2 ¥

amsznay aﬂuﬂflﬂﬂﬂlqa Bacto selenite cystine broth
Bacto tryptone 5 ﬂ%ﬂ
Bacto lactose 4 ﬂ%ﬂ

Disodium phosphate 10 n?u



Sodium acid selenite

L-cystine

MTLRTEN

4

0.01

N5y

ATy
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' [ % a v v o> o
aﬂﬂ1ﬂajuwauﬂ0"uﬂ1uu1ﬂau 1 anT ﬂuqﬂlﬂﬂﬂﬂfﬂuqm 10 un ﬁlﬂﬂ

) ﬂ. 4 a oo o0 ¥ d 1 3 o
duansmeanefilsdanida o NaaanT snedtthenida irlldenls (mrieSanly

Sufsaens 1

1 3 ¥
amilsenan aﬂﬂﬂflﬂﬂﬂl?a Bacto bismuth sulfite agar

Bacto beef extract

Bacto peptone

Bacto dextrose

Disodium phosphate

Ferrous sulphate

Bismuth sulfite indicator
1 3

woqu

Bacto brilliant green

MTLRTEN

] 5 '0' l‘o o L - o
atﬂﬂﬂﬂﬁuuﬁuﬂﬁﬂﬂﬂquu1ﬂﬁu 1 ang ﬁu1w1ﬂaﬂﬂ18u1m 1-2 WIn

5

10

5

4

0.3

20

0.025

N3N
AN
w
3N
a5
N5
7Y
N5

TN

1 3
wan

g Lo o o 1 > a. ) ¥ 13 v
noTwuqanuﬂieu1m 50-55 aefitatdea inldauiwnetdatauzn i ousn  (Dad %

a P14 & o o 1 -4
ButtaunT e Tauiene liuas uv luieFagidadatmenlsn Ayl 1denls

v v
#mlsenay  21M1T1A89L%D Bacto triple sugar iron agar

Bacto beef extract
Bacto yeast extract
Bacto peptone
Proteose peptone
Bacto dextrose

Bacto lactose

3

3

15

10

Ny
N7
N7y
17
a7y

NI
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Bacto sucrose 10 ¥y

Ferrous sulfate 0.2 7N

Sodium chloride 5 N7y

Sodium thiosulfate 0.3 niy

NI 12 nyu

Bacto phenol red 0.024 N3N
NI IRTEY

y & 2 ) a » v o ' '
aragduwaumnsn luiinay 1 Ang  aulifasuarule lavaasmaaas
l.'a. o v " 3 o
A Tataugdl 121 9FNLTALTER AL 15 UaNaRaATI9In e 15 wf e

-1 (-4 [ (4 ™
1aa1m173une noTﬁLﬂu1uzﬂmau slant uarsvnse nulldeule

1 3 |4
#AMWAN 27171389198 Bacto lysine decarboxylase broth

Bacto peptone 5 nJu

Bocto yeast extract 3 n?u

Bacto dextrose 1 Ny

Bacto brom cresol purple 0.02 N7y

L-lysine 5 nyu
M7 LRIEY

' a "' "I o o ' 1]
axa1aﬁ1uuﬂun0uua1uu1ﬂau 1 anT ﬁuqﬁlﬂaﬂuaguU01ﬂWREQNQﬂaﬂ
) % o o o v 0 X o
thaanqmﬂﬂu 121 DIALTALTEA ANAL 15 Uduanan1719un lﬁul731 15 4In [

' ] ve v »
1eamsaine thuldldenla

i 3 v
AMWAN  2IM1TLALIL T Bacto urea agar base

Bacto peptone i ﬂ?ﬂ
Bacto dextrose 1 nfy
Sodium chloride 5 Ny
Potassium phosphate, monobasic 2 ﬂ%ﬂ

Urea 20 n?u
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Bacto phenol red 0.012 .fﬁu

MTIRTEY
] e ‘0’ I..l a aao 1 ¥
AEALAIUWANNINIA IUUINAU 100 NARANT  F1LTaMENITNTEY  UAD

*» (') " llo o o 1 4 a' r=
Lmuao1ua1faeaﬂﬂgu <§u 15 n¥n  lunAu soo NaRanT i Tanaungdl 121
o v ‘ ) 3 - a'a o
asTavies AN 15 vauagannsiein  uiuiaan 15wt niiguugll  50-55
o v oo 2 ' v V-4 &
vt Taldes  enedTuaanida  tadh W cinmuae 1aanu T daua no1ﬁtﬂuquzﬂmao

siant (RUTAd0nla

M7 LRTEN
Bacto differentiation disk ONPG (O-nitrophenol beta-D-
o ) v o {
galactopyranoside) a7 mmuﬂau'l'uﬂu Tﬂﬂwﬂﬂﬂ’l‘i’aeﬂ’lﬂ‘[’ﬂ mﬂmaa‘lmm’m

(Tudusotar 0.85 AIUL ONPG lumaseanaans

AN

- Dulemasumfnfentiluda n.s manidaare 1071077, 1070
1d1n trypticase soy broth m1uL132319aE 3 #Aan AAAAL 1 ﬁaﬁ%msﬂuﬁqmwgﬁ
37 e TaLded 24 12 Tne

= dqﬂtéaawn tripticase soy broth ‘lzﬂu selenite cystine
broth uaRat 1 UARANT ﬁuﬁqmugﬁ 45 aemigaLded 24 12 Tae

- ﬂ"lﬂl.%ﬂ’a’lﬂ selenite cystine broth @JuUy bismuth sulfite
agar 19238 streak plate ﬂuﬁqmugﬁ 37 avntarded 48 T2ln0 waaefiwaunaL
W inTatidnn 217 uarsouTaTalitiann

- 11 confirm test (biochemical test) Tﬂﬂt%ﬂTﬂTaﬁﬁ‘lﬁwa
yanas T aa 1 uﬁaﬂuﬁqmugﬁ 37 astatdes 24 Thiwe  Fewaunwas
Salmonella sp. Qeﬁﬁo“ﬁ

cl'u. triple sugar iron agar ’Qz‘lﬁ slant ﬁum Iar butt

Anan9
. J & iy
T lysine decarboxylase broth Qanﬂﬁmmvlﬂﬁﬂutuuamo



129

lu urea agar base amTar UL AR

Un differentiation ONPG disk arliiUfeud

- fudwowsaan biwatnn  wadin i fisutumnsie MPN (most

propable number) %ﬁﬂ 3 uann (AOAC ,1984)
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1 ) 4 » v ]
M9 1.1 MWIMLTALARLYD9LTa Movarians  luamnTIRE9\Ta BHI  nilimnnw

(INduTa9 GDL Tefum199 1udaeiian 48 dalne

a1 | WFwwida M.varians 1adn (log CFU/mD + ifmaiunannTgn
¢ Two

AI0AN | 0.25% GDL | 0.50% GDL | 0.75% GDL | 1.00% GDL

o |6.63+0.04 |6.60%0.16 |6.54+0.07 |6.48+0.17 |[6.59+0.00
4 |6.98+0.00" |7.0740.04" |6.75+0.01° |6.50+0.06" |6.54+0.03"
8 |8.00+0.01" |8.09+0.02" |6.89+0.01° |6.50+0.06" |6.50+0.05°"
12 |8.20+0.05" |8.07+0.02" |6.80+0.03° |6.50+0.01" |6.46+0.03"
20 |8.43+0.04" |8.26+0.02" |7.10+0.04° |6.40+0.05" |6.42+0.02"
28 |8.28+0.00" |8.1340.05  |6.93+0.01° |6.46+0.02" |6.27+0.00"
36 |8.14+0.09" |8.10+0.08" |6.96+0.03" |6.26+0.01° |6.19+0.01°
48 |8.14+0.09" |8.14+0.02" |6.93+0.07" |6.25+0.00" |6.14+0.01°

inuT a—e  Huansnofin luuuiuaniine 1A mien uARIAINLANGTIBE1 IILER AN 9

anem

p £ 0.05
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) o ) ' [ 4 a
() (1 ﬂquaﬂ130ﬂ1ﬂ7WUKﬁuﬂ7ﬂﬂ1ﬂ (pH) uatﬂ11utﬁuﬂ1ﬂn0ﬂuﬂﬂﬂ

1719 1.2
LFEunTauARRARIAAIRY 199138 L.plantarum TnamnTiAneLda MRS
fifimnaiduduras DL Tesusnenlugaeiian 24 $2lwe

(n
1281 dwﬂawutﬁuntﬂd1o (pH) 1a8n + tﬁﬂotuuu1n7§1u
AT

TAUAN | 0.25% GDL | 0.50% GDL | 0.75% GDL | 1.00% GDL

0 |6.10+0.19" |5.64+0.12" |5.25+0.07° |4.96+0.06" |4.74+0.05"

4 |5.09+0.03" |4.98+0.01" |4.84+0.01° [4.72+0.01° |4.58+0.02"

8 |4.28+0.02 |4.26+0.01 |4.28+0.02 [4.27+0.01 |4.28+0.01

12 |3.98+0.01 |3.98+#0.02 |3.97+0.03 |4.00%0.02 |4.04+0.02

18 |3.78+0.01 |3.80+0.01 |3.80+0.01 [3.82+0.02 |3.86+0.04

24 |3.76+0.01 |3.76+0.01 |3.77+0.03 [3.78+0.04 |3.81+0.04

(n
L7 fadgrasn i dunsanoe (Famae) + tﬁﬂotuuu1m1§1u
(i Two

IAAWAN | 0.25% GDL | 0.50% GDL | 0.75% GDL | 1.00% GDL
o |0.12+0.01" |0.20t0.00" |0.31+0.00° |0.42+0.00" |0.54+0.00"
4 |0.42+0.00" |0.47+0.00° |0.53+0.00° |0.60+0.01" |0.69+0.00"
8 |1.00+0.01" |1.03+0.01" |1.03+0.00" |1.00+0.01" |0.97+0.00°
12 |1.40%0.01" |1.44+0.02" |1.38+0.02" |1.33+0.01° [1.30+0.01°
18 |1.78+0.00" |1.77+0.01" |1.76+0.00" |1.73+0.00" |1.66+0.00°
24 |1.90+0.02" |1.90+0.00" |1.90+0.01" |1.88+0.01" |1.83+0.00"

AN¥T a—e UANATINK TUUUIUDUTDITIILIAIHELY UARIAMINUANAT IDE 1 I TULAIAYNT 9

anan

p £ 0.05
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4 a‘ J 4 g =3
(M (M ﬂ1lﬂﬂﬂﬂaﬂﬂ1ﬂ11ukﬁuﬂ7ﬂﬂ10 (pH) uﬂzﬂQWNLﬁuﬂTﬂﬂﬂﬂuﬂﬂﬂ

719 9.3
| FEunTeuARRRINATLTE L T8 P.cerevisiae Tuam17 L Ase 150 MRS
fifinnu i duduras 6DL Tedusnenludroiaan 24 $2lue

(n

1281 aauiiiuntenne (pH) e + tﬁﬂotuuu1n1§1u
A Tae
‘!ﬂﬂ')UF‘uj 0.25% GDL 0.50% GDL 0.75% GDL 1.00% GDL
o |6.20+0.01" |5.73+0.03" [5.30+0.01° |5.01+0.01" |4.77+0.03"
4 |5.86+0.01" |5.48+0.02" |5.16+0.08° |4.92+0.04" |4.74+0.01"
8 |5.04+0.02" |4.90%0.14""|4.80%0.07""|4.68+0.03°%|4.55+0.07"
12 |4.34+0.03 |4.30+0.01 [4.32+0.03 [4.34%0.01 |4.29%0.03
18 |4.00+0.01" |4.00+0.01" |{4.00+0.02" |4.05+0.01" |4.06+0.01"
24 |3.91+0.01 |3.91+0.03 {3.92+0.01 |3.94+0.03 |3.96%0.02
n
1280 A iaderasmaiunTanonan (Famae) + Lﬂﬂotuuuﬂmfgwu
AT
IAAUAN | 0.25% GDL | 0.50% GDL | 0.75% GDL | 1.00% GDL
o |0.12+0.01" |0.20%0.00" [0.31+0.01° |0.43+0.01" |0.54%0.01"
4 |o.18+0.00" |0.26+0.01% |0.37+0.00° |0.47+0.00" |0.60%0.01"
8 |0.43+0.01" |0.49+0.00 |0.55+0.00° |0.65+0.01" |0.71#0.00"
12 |0.92+0.02 |0.96%0.00 |0.96+0.00 [0.95+0.00 |0.94+0.02
18 |1.32+0.02" [1.34+0.01" |1.35+0.01" |1.27+0.00" |1.23+0.00°
24 |1.50+0.00""|1.52+0.01" |1.47+0.00" |1.42#0.00° |1.36+0.03"

anen p < 0.05

ST a-e Tumnsnofiu luuuiuanaItie e mien uanem uANAIIaE INTEd 1AW 9
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a' =3 o ‘ ) hod
adgTaswaniunurue luga 9 e aulin - 48

42 w9
mmuiungadie (oH) ‘1ade + (g9 LUuRT3IN
Famaaa
0 12 24 36 48
1ORLAY 6.38+0.01" |6.38+0.01" | 4.93+0.01 | 4.83+0.16 | 4.54+0.01
1ARILAN+M. varians 6.36+0.01""|6.16+0.03" | 5.03+0.03 | 4.80+0.14 | 4.53+0.04
1 4
TARIUAIHI L TaNAN 6.34+0.02" |6.38+0.01" | 5.25+0.35 | 4.82+0.03 | 4.46+0.01
NTAUAARAA 5.83+0.01° |5.85+0.08° | 5.17+0.03 | 4.82+0.01 | 4.60+0.01
NTALARRAA+M. varians|5.83+0.03° |5.86+0.01° | 5.09+0.01 | 4.84+0.01 | 4.52+0.03
| 4
NTALARAA+YD LTaNAN |5.90+0.01" |5.8640.08° | 5.05+0.07 | 4.80+0.06 | 4.46+0.01
GDL 6.08+0.01" |5.52+0.04" | 5.03+0.04 | 4.84+0.01 | 4.57+0.03
GDL+M.varians 6.08+0.01" |5.50+0.01" | 5.13+0.04 | 4.88+0.03 | 4.60+0.14
¥
GDL+%7 L Fawan 6.08+0.01" |5.5140.01% | 5.27+0.01 | 4.79+0.03 | 4.43+0.01

v o " v v ¢ ) o ) - o caa
N7 a-f n“ﬂﬂﬂ10ﬂu1uuu7ﬂaﬂuuﬁaﬂﬁ70t731“n09 uﬂﬂﬂﬂ?quuﬂﬂﬂqﬂaﬂqQuuﬂﬁ1ﬂ@nqﬂﬂﬂﬂn

p < 0.05
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o o v ¢ ) v
(501N Qwanﬂwﬂll“w‘l A LIRTINITHAN

48 H2la9
AMTINALARE (W) + LTE9 LUMNATIIN
AInaany
0 12 24 36 48
TAPLAN 4.21+0.33" |10.31+0.31°7|18.67+0.34" |25.25+0.36" |32.58+0.46"
9AILAN+M. varians 4.8140.19" |10.00%0.46" |21.56+0.27%|27.54+0.46 |28.66+0.53°
1 4
TAANUANHIN L Tawaa 5.94+0.60" |10.56+0.32""|25.50+0.40" |26.27+0.62° |32.83+0.33"
NTALAARA 6.75+0.25" | 9.28+0.31°"|14.38+0.33"|20.56+0.20" |18.74+0.33"
NTANAARA+M. varians |5.52+0.50° | 7.44+0.31° [12.77+1.10"|14.67+0.32° |18.38+0.34"°
| 4
NTAUARAA+IN L TaWAY |6.64+0.34" | 9.73+0.46 "|16.61+0.18" [20.03+0.65  [21.39+0.34"
GDL 4.88+0.50° |10.71+0.40°"|24.50+0.92" |25.76+0.59° " |34.71+0.51"
GDL+M.varians 5.27+0.41°%|11.03+0.49"°|23.51+0.60° |25.34+0.70" |28.83+0.66"
¥
GDL+#1 \ Tanay 5.01+0.46° " |11.26+0.44" |25.47+0.36"|31.44+0.27" |30.81+0.57"

v o ) e v 4 ) o ' '\ aw v ooad
aN¥y a-h nlwmsnﬂﬂu‘luuujﬂaﬂuu'ﬂaﬁﬁjﬁt’)a‘luu\") “ﬂﬂﬂﬂ’)’\“uﬂﬂﬂ’h’aﬂ’\\’uuﬂﬁﬂlﬂfyﬂ‘]\’aﬂﬂn

p < 0.05
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) o a v & ) o v
AT 1.6 A1 a” lﬂaﬂﬂﬂ\jwaﬂﬂ“ﬂllﬂw‘lu'ﬂ"lﬁl')a')fn‘fuuﬂ 48 i’]TJ«N

A1 a" 1aae + (e LINARTI N

Amaang

LRI 6.25+0.41°| 9.5740.49"[11.19+0.12"  [11.32+0.18"" |12.07+0.59""

AAILAN+M. varians 7.48+0.20" | 9.45+0.327|11.65+0.19°7 |11.85$0.23° " 12.34+0.23""

3

v
Qﬂﬂauqu+uatiawau 7.23+0.67 | 9.23+0.22" [11.45+0.23°" 11.4140.50""" |11.74+0.28"

sh

NTALARGRA 12.49+0.38" [11.83+0.23" [13.06+0.37" 11.67+0.73" 12.8140.06

Ik

NTALARRA+M.varians|11.46+0.38" [11.34+0.56°[11.30+1.30"" |11.04%0.29" 12.48+0.10"°

nTeuaRRA+IN L TawAN | 10.78+0.21°|11.4040. 12" [12.65+2.23"" |11.47+0.15""""|12.84%0.23"°
£ d abocd ab <
GDL 6.58+0.35" | 10.73+0.16" | 12.25+0.28 12.70+0. 13 12.73+0.20
GDL+M.varians 6.30+0.29" | 10.7640.28"|12.4840.62""° [11.93+0.28° %" |12.4840.37°°
v
GDL+#1 L Taway 8.47+0.88°[10.84%0.15"|11.78%0.25"" |12.70+0.30" 13.13+0.21°"

ol a' | o d ‘ ’ D' ' ' o v ol ana’
an¥T a-k mmnmoﬂu'luuu‘maauwaemonmuuo') uammwummoamouuﬂﬁ‘lﬂrynwannn

p < 0.05



) o a v { y v v
99 1.7 AN b* lQaﬂmaewaﬂnuﬂuuuu1u110t181ﬂ17uuﬂ 48 i?TUQ
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A1 b° 1adn + LB LUNNRTIIN

Auneans
0 12 24 36 48
TARILAN 13.91+0.68" |11.52+0.30"° |11.59+0.41"% |10.53+0.93|10.3240.46
TAANUAIM. varians 12.71+1.28° [11.73+0.08" |11.27+0.73°""| 9.92+0.67|10.26+0.78
e :
FARLAN+I L Fawan 13.68+0.33"°[11.26+0.42°° |11.12+0.38°""|10.15+0.53|10.30+0.44
NTALAARAA 11.92+0.16" [10.33+0.29" |11.02+0.63"" |10.97+0.79[10.46+0.16
nTANARRA+M. varians|12.11+0.56" [10.93+0.33%7%|11.15+1.86" "7 |11.02+0.67|10.23+0.26
nTauanRA+in Taway |12.36+0.24°10.6740.32°" [10.50+2.30" " |10.84+0.71| 9.88+0.20
GDL 13.86+0.62" " [11.15+0.43°""|10.71+0.40"" "] 10.01+0.64 | 10.00+0.38
GDL+M.varians 14.09+0.33" [11.33+0.21"°"|11.12+0.73" %" |10.29+0.54[10.11+0.27
1 4
GDL+%2 L Tawau 13.30+0.48"°[13.30+0.62" |11.74+0.63"""|10.23+0.57(10.18+0.98

o ﬂ. 1} o g ‘ ) ﬁl } ' oV w OO‘:‘
2N¥T a-h nunﬂm1oﬂu1uuu1ﬂaauum30ﬁvoLvawuuon uﬂﬂﬁﬂﬁﬂuuﬂﬂﬂﬁODHWGNuﬂéﬂﬂ@ﬂWQHﬂﬂﬂ

p < 0.05
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) : o  o» a v ¢
19719 1.8 ﬂ'llﬂﬁﬂmﬂﬂlﬁu1mﬂq71u‘1ﬂfﬂﬂluaﬂ (residual nitrite) ‘lwaﬂﬂmﬂ

WA 9 LM TRIne 99 u 48 2 Tae

) o dd o= o
aafgeatfina s lnlamiRe (eem + (DB LUMNIATIIN

A9maaas
0 12 24 36 48
TARILAN 150.73+2.76" | 119.41+1.24"|27.36+1.69°| 5.31+1.46" [2.10#0.19°
FPALANM. varians 146.92+2.03° | 112.93+0.78°|38.16#3.50" | 6.61+0.42" " [4.74%0.14"
| 4
TAUANHINLTaNAN | 159.02+1.75 125.08+3.64"|29.42+1.64° | 6.17+0.27°"|1.93+0.14"
NTAUARRA 123.659+4.09"| 65.85+0.99"|34.94+0.88" |10.24+0.60" |2.81%0.66"
NTANAARA+M. varians |115.00+1.697 | 64.1040,73"|21.73+0.93"| 6.08+1.427%|1.930.09°
v
nTOLARRA+IN L Taway |111.75+2.657 | 55.18+0.707 |22.96+0.72°| 5.81+0.66""|3.32#0.22"
GDL 140.74+3.28%| 89.26+2.43%|22.02+1.55"| 6.22+0.32°%|2.06#0.15"
GDL+M.varians 153.66+1.98"| 88.19+0.56°|35.19+1.48"| 6.06+0.38""|2.02#0.14°
»
GDL+11 L Taway 140.96+2.27" | 54.73+1.48"|30.61+2.247| 6.07+0.34°"|1.50+0.38"

v o LT v ¢ ) o ' ' awv v oo
NE¥T a—f NUANKAY ﬂu'luuu')ﬂaauu'ﬂa JE A TUUID  UFANIAINUNNNIIDE \muﬂfs’l A7 I80NN

p £ 0.05
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a' 3 ' o { )
17719 1.9 ﬂ?u1mtaaﬂmaot?a1unqu Enterobacteriaceae 1uuanﬁmﬂuuuu 1“110

A Tuiin 48 2 1we

USimiTaiade (log CFU/mD + (e umaasgiu
Aenaaae
0 12 24 36 48
QLRI 6.26+0.18" |6.20+0.11° |5.79+0.02" |5.18+0.03" |4.03+0.11"
1ARIUAN+M. varians 6.36+0.35 " |6.64+0.01" |6.03+0.01" |5.31+0.03" |4.34+0.01"
qﬂﬂuuqu+ﬁat§auau 6.08+0.17" |6.43+0.00" |6.13+0.15" |4.51+0.10" |4.11#0.03""
NTALAARA 5.20+0.01°"|4.83+0.08" " |3.71+0.04" |3.24+0.08" |2.835+0.07"
NTAUARRA+M. varians |5.63+0.28" [4.71+0.08° |4.20+1.02% |3.68+0.03"|2.40+0.05"
nTenanRA+in L Taway |4.92+0.01° |4.78+0.02" |3.72%0.06" |3.45+0.76°*|1.95+0.24"
GDL 6.12+0.05" |4.99+0.12" |5.01+0.01° |4.60+0.08""|3.98+0.08"
GDL+M.varians 6.06+0.08" |6.1040.09° |5.8040.23" |5.05+0.06" " |3.99+0.00"
GDL+#1 1 Fanax 6.15+0.07" |5.54+0.09" |4.3140.00" |3.84%0.04° [3.43+0.09°

v o ' v aiié ) o ) | awv o aca
N¥T a-f ﬂuﬂﬂﬂ1CﬂuquuuQQQﬂuuﬁaﬁﬁQGlﬁaqﬂuﬁﬂ uﬂﬂﬁﬂqquuﬂﬂﬂﬁUaﬂ10uuﬂ51ﬂ@ﬂ1ﬂﬂﬂﬂﬂ

p < 0.05
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J ) ﬂ' w ‘ 1 v
A7 1.10 ﬂﬂﬂ?ﬁutﬁuﬂfﬂﬂ10 (pH) tQﬂﬂﬂﬂGNﬁﬂﬂﬂﬂuuuﬂ1uﬁ10l?ﬂ1ﬂ17ﬂuﬂ 48

2 Tuo
A duntesne (ol 1afie + tﬁﬂotuuu1n1§1u
Honnans
0 12 24 36 48
(1) | 6.32+0.03 [5.10+0.03° | 4.70%+0.01 | 4.54+0.01 | 4.52+0.01
a 6.30+0.01 |5.18+0.05 | 4,71+0.04 | 4.50+0.04 | 4.52+0.02 |

b 6.28+0.03 |5.19+0.03" | 4.68+0.33 | 4.52+0.02 | 4.52+0.02
ab 6.28+0.03 [5.1840.01" | 4.68+0.01 | 4.54+0.04 | 4.50+0.01
cp, | 6.28+0.03 [5.24#0.01""| 4.70+0.01 | 4.49+0.01 | 4.50+0.01
cp, | 6.28+0.06 |5.26%0.06" | 4.70+0.04 | 4.47+0.03 | 4.49+0.01

(1) = NaNOa 200 ppm, NaNOz 100 ppm

a = NaNOa 500 ppm, NaNO2 100 ppm

b = NaNO3 200 ppm, NaNOz 200 ppm

ab = NaNO_ 500 ppm, NaNO, 200 ppm

cp,scp, = NaNO_ 350 ppm, NaNO, 150 ppm

v o Ve v { ) o ) | av o w
2N¥7T a-c 'nllﬂﬂ’nQﬂu‘luuu’)ﬂﬂﬂuu'ﬂﬂﬂ'ﬂjﬂl')a'l“u\") llﬁﬂ\?ﬂ’)’luuﬂﬂﬂj\’ain\iuuﬂﬂ‘]ﬂfy

nM9aRen p < 0.05
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' ; & el s
79 1.11  AadzreemintdunTafonneiat founTauanfnta swdaniadtume ludae

AN Tudin a8 ¥ lae

A iadzrasmu funsafionn Fagae) + tﬁﬂotuuu1n1§1u
Honaans
0 12 24 36 a8
(1) |0.29+0.00" |0.42+0.00° |0.64+0.01" |0.80+0.02" | 0.82+0.03
a |0.17+0.00° [0.52#0.18" |0.63+0.02" |0.78+0.04"" | 0.85+0.02
b |0.28+0.00" |0.46+0.03""|0.57+0.01" |0.72+0.00°" | 0.80+0.00
ab |0.28+0.00" |0.51+0.00 |0.66+0.00" |0.77+0.01"° | 0.84+0.01
cp, |0.29+0.00" |0.40#0.06 [0.55+0.02° |0.73+0.02°% | 0.84+0.00
cp, |0.25+0.01" |0.3140.00° |0.49+0.00° |0.75+0.01"°"| 0.80+0.01
(1) = NaNOa 200 ppm, NaNOz 100 ppm
a = NaNO3 500 ppm, NaNOz 100 ppm
b = NaNO3 200 ppm, NaNO2 200 ppm
ab = NaNOa 500 ppm, NaNOz 200 ppm
Cp,scp, = NaNOa 350 ppm, NaNO2 150 ppm

v o ) v v ¢ s o ) | aw o w
aN¥T a—-e nllﬂﬂﬂ’]\’ﬂu‘luuu')ﬂaa”umaﬁ'ﬂ')\’l')ﬂ')"u\") uﬂﬂ\’ﬂ')’luuﬂﬂﬁnQaﬂ'lﬂuuﬂa')ﬂqj

NMIAHeN p < 0.05
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' ' o O 1 ' o O
17719 %.12 ﬂ'lﬂ')’nlﬂ‘ﬂﬂ')’lﬂ 4 igh lﬂaﬂ'ﬂa\lwaﬂﬂmﬂu“uu‘luﬂ')\’k')a']ﬂ']f“u‘n 48 'ﬂ’JTN\’

) ) ® d o
mqunmw (L) a8 + LUgILUuNNNT3u

Henemas
0 12 24 36 48

(1) |55.31+0.33° |61.72+0.14° |55.73+0.09""|56.62+0.19"|57.22+0.23"
a |55.78+0.30"% |62.10+0.26" |54.83+0.24° [56.05+0.14" |55.57+0.19"
b |54.40#0.60" [62.78+0.09" |55.09+0.20° |56.72+0.24" 56.29+0.24"
ab  |55.85+0.39°° |59.80+0.23" |56.10+0.32" |56.62+0.16" |56.82+0.10" "
cp, |56.59+0.55" [61.11+0.24" [65.61+0.57" [56.43+0.28"|56.85+0.19"
cp, |56.03+0.37""(61.94%0.29""|55.68+0.19" |56.44+0.33"|56.56+0.23 "

(1)'= NaNO3 200 ppm, NaNOz 100 ppm

a = NaNO_ 500 ppm, NaNO, 100 ppm

b .= NaNO3 200 ppm, NaNOz 200 ppm

ab = NaNO_ 500 ppm, NaNO, 200 ppm

cp,,cp, = NaNO_ 350 ppm, NaNO, 150 ppm

v o Vi © vk ) o ' '\ v o w
N¥T a-e nuﬂﬂﬂ’]Qﬂu‘lu“u')ﬂﬂauu‘ﬂaqwj\’lqa"uu\i') uaﬂﬁﬂ’)’]uuﬂﬂﬂ’]\jaﬂ’]Quuﬂaqﬂq’l

n9anen p < 0.05
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' o [ RS i
1719 .13 AadsrasSuaanslnlamiuRs (residual nitrite) luw@aiun

Wi lug29 LanTudin 48 42 lue

madzrasrfaaa s wlaifu@a (oem + (HmeuuiinTyiu
%'ommo
0] 12 24 36 48
(1) 62.56+3.28" |39.60+4.38 |10.64+1.17 | 3.67+0.28 | 3.35+0.23
a 72-3110-9:3cl 42.52+4.81 }10.96+1.63 | 3.7610.18 | 3.50%f0.19
b 137.39+9.39" |39.96+1.86 [11.28+0.72 | 3.82+0.27 | 3.24+0.20
ab 190-02i3-77b 35.94+6.60 |10.57+1.07 | 3.59+0.19 | 3.33+0.13
cp, 97.07+0.89° |38.30+3.13 |10.64+0.73 | 4.02+0.16 | 3.19+0.11
cp, 97.88+1.91° {40.58+2.32 | 9.02+0.24 | 3.56+0.15 | 3.28+0.18
(1) = NaNO_ 200 ppm, NaNO, 100 ppm
a = NaNO_ 500 ppm, NaNO, 100 ppm
b = NaNO_ 200 ppm, NaNO, 200 ppm
ab = NaNO_ 500 ppm, NaNO_, 200 ppm
cp,»cp, = NaNO_ 350 ppm, NaNO,6 150 ppm

g l:l ) o L ‘ ) D‘ ' 1 o w o e
pN¥T a-e mmnm\Jnu'luuu’maauu’nao'nwna'muo') UARNIAINUANNIDENINUBIA 1A

N19a0eN p < 0.05
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' o a v ¢ ) v
AT LARETDY 1]?3”“5171“ 4 n‘m'luuamuﬂuﬂuu‘lu'm JLINTITUAN

f1719 9.14
a8 $2Tu0
A adgmastFanaan T nimTn (opm + tﬁﬂotuuu1n1§1u
fenaans
0 12 24 36 48
(1) 41.83+3.58"|31.68+7.98"|16.82+0.47"| 7.47+0.80 | 0.85+0.25
a 124.31+4.99"68.47+6.42" | 7.92+0.90°| 7.78+1.48 | 0.84+0.15
b 36.24+3.82°[29.40+9.30%|16.94+0.67"| 7.18+0.77 | 0.84+0.47
ab 102.18+6.87  |82.41+4.23" | 17.12+0.91"| 7.43+0.60 | 0.68+0.46
cp, 66.60+7.48° |44.18+4.94° (20.23+1.54"| 7.42+0.50 | 0.96+0.48
cp, 66.52+2.44° |48.58+4.58" | 17.66+0.77 | 7.52+0.42 | 0.85+0.52
(1) = NaNOa. 200 ppm, NaNOz 100 ppm
a NaNOa 500 ppm, NaNOz 100 ppm
b NaNO_ 200 ppm, NaNO, 200 ppm
ab NaNO_ 500 ppm, NaNO_ 200 ppm
cp,sCp, = NaNOa 350 ppm, NaNOz 150 ppm

v o 1. fid v ¢ ) o ) V av v
aN¥y a—-d nuﬂﬂﬂ’]\’ﬂu‘luuu’)ﬂaauu'ﬂao‘n')\j£731"u0'7 uaﬂ\]ﬂqqu“mﬂﬂj\jaﬂjQuuﬂﬁ‘)ﬂfy

Maanen p < 0.05
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o ¥ 1 c: o w ‘
1919 ¥.15 ﬂ?ﬂﬁml?ﬂ‘luﬂqu Enterobacteriaceae Tﬂﬂgaaﬂmaouannmﬂuuw‘lu

A Tnin 48 42 ue

v l
U5amL%a1ad8 (log CFU/m1) +

VLB LUMIINTFIN

A9naang

12

24

36

48

(1)

ab

cp

cp

6.23+0.02"
6.13+0.08°
6.23+0.05

6.36+0.01"

6.16+0.01"°

6.36+0.02"

6+00+0.06
5.84+0.01"

5.18+0.03"

5.24+0.00" "

5.23+0.08°"

5.30+0.00°

4.82+0.02"
4.8410.22°
4.1940.10°

4.4240.03"

4.62+0.08""

4.71+0.01"

<

4.72+0.02"

4.72+40.10"

3.98+0.04°°

3.93+0.04"
4.08+0.06"

4.56+0.02"

4.00+0.16"
4.26+0.03"
4.01+0.00"
3.39+0.07"
3.89+0.02

3.79+0.04°

cp‘

v o ™ wyuk v us o o ' I awv e
2N¥T a-d nuﬂﬂﬂ10ﬂu1uuu1ﬂﬂﬂuuma@ﬁ10iqaqﬂuﬂq HAMIATNUANN IS INULI AN

(1). =
a =
b =

ab =

NaNO_ 200 ppm,
NaNO_ 500 ppm,
NaNO_ 200 ppm,

NaNO_ 500 ppm,

NaNO_, 100 ppm

NaNO, 100 ppm

NaNO, 200 ppm

NaNO_, 200 ppm

ycp, = NaNO_ 350 ppm, NaNO_, 150 ppm

NM9anen p < 0.05

o

-
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APWUIN A
o é oo
n111tﬂ11euiagan1oann

o e
A.-1 NTILATIERTANAULYY Randomized Complete Block Design (RCBD)
-

fuua br

' v &
1) Correction fator § C.R. = @iy = <wa71unouuﬂ1un11nﬂaao)z

° &
awuduiaganouua

2) Total Sum Square j TSS = WALINTAY (iagaawnudazuﬁnanaaao)z - asu

Gl Vv
3) Block Sum Square j BSS WaUIN®AY (Nﬂfﬁﬂﬂaﬂuﬂavﬁ1)z - Alsu

MUUIINAADY
4) Treatment Sum Square § TrSS

= WANNTAY (WATINTAIUAAERINAAEY) - — A1UTu

v
UGN

5) Error Sum Square 3§ ESS = TSS - BSS - TrSS

a {
19719 A.1 ﬂ171lﬂ713uia§auuu Randomized Complete Block Design

Source of Variation df SS MS F-test F—-test (table)
Block (B) r-1 BSS BSS/r-1 MSB/MSE F(%sig.,dfﬁ,dfs)
Treatment (Tr) t—~1 TrSS TrSS/t-1 MS_“_/MSE F(%sig.,dFTr,dFE)
Error (E) (r-1)(t-1) ESS ESS/(r-1)(t-1)

Total rt-1 TSS
Lﬁa df = degree of freedom
SS = Sum of Square
MS = Mean Square
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A2 n113tn1ﬁz§iauauuu Completely Randomized Design (CRD)
-

e

: . /4
1) Correction fator 3 C.R. = @y = (waf1unouun1un17nﬂaao>z

% z
a1u7uia§anewuﬂ
2) Total Sum Square ; TSS = WALINTAY (ﬁagaawnudauwﬁvﬂnﬂaao>z - a1l5u
3) Treatment Sum Square § TrSS

= WALINIAY (WATINTAIUARERINAAR) " - Ay

AMUINTN

4) Error Sum Square 3§ ESS = TSS - BSS - TrSS

{
N7 A2 ﬂ17%kﬂ71tﬂiﬂﬂﬂuuu Completely Randomized Design

Source of Variation df SS MS F-test F-test (table)
Treatment (Tr) t-1 TrSS TrSS/t—-1 MS_“_/MSE F(%sig.,dFTr,dFE)
Error (E) (r-104t-1) ESS ESS/¢r=1) (t—-1)

Total ntd ToS
Lﬁa df = degree of freedom
SS = Sum of Square
MS = Mean Square
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A3 ﬂﬂ131ﬂ1134iauauuu zz Factorial Design in Completely Randomized
: |

Main

Design

1)

2)

3)

4)

a1

ik g
Correction fator j C.R. = Ay = (WRT1Uﬂ0WMﬂ1uﬂﬂTnﬂﬂaﬂ)z

° &
awuwuiaganouuﬂ
Total Sum Square j TSS = WALINYAY (iaﬂaQ1nudazuﬁ1ﬂnﬂaao>z - s
Treatment Sum Square § TrSS

= WALINTEY (WATINTAIUAREAINGRAY” - ATy

AU

Error Sum Square § ESS = TSS - BSS - TrSS

N TrSS  AIWITOUBNAIINARINLAFEU L WA Sum Square |1DIN1AN

effect (A |ar B) (|a¢ interaction (AB)

5)

6)

7)

SS(A) = WATINTEY (WATINUGAE A)® - sy
51uauia§aﬁﬂfeﬂauLﬁuuaﬁauudas A
SS(B) = WATINTDY (WATINUAAY B) - alsu

° v o 4 '
QW“?“?BEE“ﬂ?EﬂﬂUﬁuuNRTQNuﬂﬂt B

SS(AB) =) ProSir <S8 A 2(B)
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a é
#1919 A.3 n’\'f')m‘mw'i'a:iauuu 2% Factorial Design in Completely

Randomized Design

Source of Variation df SS MS -F-test F-test (table)
Treatment (Tr) ab-1 TrSS TrSS/ab-1 MS_“_/MSE F(Xsig.,dFTr.dFE)
A a—1 SS(A) SS(A)/a-1 MSA/MSE F(%sig.,dFA,dFa)
B b~1 SS(B) SS(B)/b—-1 MSB/MSE F(%sig.,d?a,dfad
AB (a-1)(b-1) SS(AB) SS(AB)/(a-1)(b-1) MSAE/MSE F(%sig.,dFAa,dPE)
Error (E) ab(r-1) ESS ESS/Ar~1)(t—-1)
Total abrt-1 TSS
t4¥n df = degree of freedom
SS = Sum of Square
MS = Mean Square
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AN 3

7l 3aaunTtuae wA3avlia lun133a

4 4 o A
71 9.1 #119a1uFanT Lactobacillus plantarum NHI 1100 Pediococcus
v 1

» &
cerevisiae NZ DRI 14 slant YDIDMITLALILTE MRS  Uae

= | 4
Micrococcus varians ATCC 15360 11U slant maoa1w17taaot?a

BHI

L " ‘

o 4 o A g &
zﬂ 9.2 #47auand L.plantarum P.cerevisiae Tuam7ianeida MRS
.

» v
broth War M.varians |48 171389198 BHI broth
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Micrococcus varians
7 ATCC 15360

.

v o v ¥ o A
7l 9.3 anvszﬂTaumaondt?au7qnﬁ L.plantarun P.cerevisiae uuiu

1 3 v ) 4 1 4
2MI71389198 MRS {ar M.varians uuQuaﬂuWTLaﬂetia BHI
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w g. v
7 9.4 ansae1n1aliza919a Salmonella sp.  UMAMITIAENLTa Bacto

bismuth sulfite agar
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o o Y F1 <
zﬂ 3.5 aﬂszﬂTau'naqﬁa Staphylococcus aureus uua‘m'mamﬁa

Bacto Baird-Parker agar base
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Enterobacteriaceae

v ) ﬂ. i 4
71l 9.6 ansuelnlatizasiFalunan Enterobacteriaceae 1A MITIAEILTD
L'} ]

Bacto violet red bile agar



1585

() (1)

t v ‘-l
71 9.7 ) (M Q)  LATAIALED (mincer) (ATAIWAN (mixer) Uar
v

Taeaald (stuffer) HlTlun1T338muaIo
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1§21 1)

)

L ) v W P4
zﬂ 3.8 (M (1 @ aTasaldnTan (polyclip) LATRIINANEUL LUD

dutla (material testing) WAt LATRIIAA (chromameter)
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a v ¢
zﬂ 3.9 WANANTUMUN
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