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Absorbrance if108199AM 550 W TuwAs (am) Kan it 4 v. manlSinavesansiulass
Farpadtimsazmuazdea iy fasiufussmsosmeiinaiuse hidemafos uozis
QNIUNIU (interfere) l@AasBoRUMTUBIA (CO,”) lumsuewa (HCO,") Famm (0,7
Hoea (PO,") uazesduNss (AIa3Ine, 2521)

uenuIng fafidAnu3tnsvnilSuavesmslulasy Tasldesdinandredui

111U diazo compound wda e coupling iy dimethyl-1-naphthylamine

80439



1. 19910 Diazotization YB3 Sulfanitic acid A6 HNO, udd Coupling fiu I-

naphthylamine

H

HO.S @— NN +HNO, — 'OBS@N'EN + 2N,0
H

O)

Red dye

4. 149710 Diazotization ¥84 Sulfanilamide R0 HNO, udn Coupling fu N-( 1-naphthyl)-

cthylenediamine

H

H,NO,S ,@__N N +HNO, - ——p H,NQS @-«‘EN + 2N,0

H
pH;’.‘[»S @
@ H-CH,-CH,NH,

HZN‘S@— N=N @ H-CH -CH,NH,

Reddish pumie

il 4 nama §seihdimimngifSinaedilnn

A3 : 9375504 (2521)
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33 muedilumsnnedimnmshilasd
3.3.1 Alpha-Napthylamine Ethylenediamine 2 HC] (NED)
33.2 Sulfanilamide Raegent
3.3.3  Nitric Strandard Solution

3.4 w3esileunzqunsallilumsin ey
34.1 Spectrophotometer Thermo Scientific (Genesys 10 Series) USA
142 Water bath MEMMERT Germany
343 MIEAUNTONUDT 42
34.4 ﬂgmﬂ‘émnim

4 o = ° '
345  INTONWOSIEA 4 ALK AND (HR-200) Japan

sa
4 INIINAND
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4.2.3 mybaseimtSnamnshidlasiludied s muitves AOAC 973. 31

42.3.1 Fdrvgnanuanzdeandnn 5.0 nsu uazlaluiinnesvuia 50

¥ J
o o -

¥
Taddas@uiindu 40 danaa;  lFuvwdaulidledunszaweon 1 ludsuu hot

plate QUHYNDY 80 BIF BT

[ 4
¥ a

¥

4232 ninmlwhdeduuilSuilsuasluiinnes 500 fadaas aqei
You 300 Nadfas thluduly water bath figuwngll 80 eeruwaen Funa 2
%2104

4323 nsesRunsemunIoanes 42 Taold suction Jlamisazaned
A504 199U 20 Hadans 1uva Volumetic flask YA 50 Undans

F4 ¥

43.2.4 @ue503a1 Sulfanilamind 2.5 Uanans welidhdu dene’ld
Pszuim 5 W

43.2.4 Aumsagae 1-Napthyl (NED) 2.5 diadans USullddsuias

[

50 fadaas worliidiu aenelidszum 15 Wi

4.3.2.5 1115aA1 Absorbance finuEIAAY 540 Wi Tuwas e

¥
T8 lnSeudioufust Standard curve W8 MInMIAT W 039 (ppm) Aeil
NO2 (ppm) = —
my
= ey n'; n’: =; Y o [} o an
x = Ususnihnaunanuaildada wieduiladtas
' ¥y g st ¥ A
a = s nududuve lulasvinldvinnTes spectrophotometer
1 =y ) @ F-} r
miedludadndy wie lulasnsy
m = Sinudesniithuads niedunsy
= o d‘ Qb = A o o 1

v = tSumvesmsanan g lumsdaundmion ludad

& 1 =y _ ey
absorbance 1R8I0 spectrophotometer MuauTuiindans

3501519303 Standard Curve
1) Pipette Working Std, Solution NaNO, $1134 10,20, 30,40 {adaas a9
Tuva Volumetic flask 50 UaanAs

¥ ¥
2) (udIsazane Sulfanilamide 2.5 Haaans wanlddniuaanald 5w
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3) WumIAz MY 1-Naphyl (NED) 2.5 iadaas adlu Volumetic flask

wwa 50 fiaaans wiiddy udnlfulSinasdisihndudeial? dssane 15w
11111/5a%1 Absorbrance finamendu 540 uluwas

4) w3on Blank IAo@ua1sozate Sulfanilamide wazansazate 1-Naphyl
(NED) ®dWaz 2.5 ndoms adlu Volumetic flask vun 50 danans weldidniu
udatfuSinas 1hlySam Absorbrance inuemnadu 540 urTuwas Taeld Blank =

0 UsuldldSeuas 100

4.2.4 MIINTZHNAMINADDA
deygannmsfnulude 4.1 uay 42 wAwnedanulslsu Taold
Tsupsunouiumesdd 931 Statistical Package for the Social Science (SPSS) version 15 Tag
Wieufeununied 1633 Duncan’s New Multiple Range Test (DMRT) fiszfiuarudosiu Jos

oz 95

amunviin1mMAges
Y a wa 4:’ w o o = A w7 s
voulfiamatiedal  medrwalulagmssdednd  anzmaluTadmsinuas
aantfuma Tulagnszveundudgunmisamnsziia
¥ a wa ~ as G F N
voulfiamIneil ansgaamnssunyas  antuma Tuladwszesundudnu

NYIA1ANTZII
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nsonsuAu 5 B0 fie CP, TGM, nyAaie BKP uay s&P ldnsenaanmany 5 o fio

CP, Tops, Wy#iAu1 BKP uaz SUPER CHEF u#u 3 8o Ao nyAaides CP uaz vyaoddd

Tnewo e Haziuaou Z?JT?I’EJ ﬁB CP 1La2 Better Food Nﬁﬂ'li%l.ﬂ'i"l:ﬁllﬂﬂﬁﬁﬂﬂ"li"lﬁﬁ 1

maen 1050 Tu lesv lus@adast 1dnson usuuaziunouiines mve lufosnaia

iU IHAAS N o UFuraTulasy (ppm)

1dnsennysuniu S&P 14531
CP 109.60

Nyd IR 86.38

TGM 66.74

BKP 56.92

Ténsenaenmany SUPER CHEF 114.06
BKP 97.54

NYAAYD 88.62

CP 59.15

Tops 39.06

Hau MYAIAY? 128.79
Cp 81.92

MYTOIA) INUTD I 53.35
AU Better Food 126.56
CP 126.12
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wudidnsennysuauive sap SSualulasy nundesguinnditn 4 Be Ao 14531

& o a o o A { o
ppm BT uaAunnnusifmuanulssmavenTenINmssuquRiui 84 Admue
14
MdesdivFunlulasilusdadusidodadliifiu 125 ppm sesaunfie cp nydauden TGM
wag BKP awd ey Taedidsunalulasvinamdo lundadua 109.60, 86.38, 66.74 oz 56.92
- A A - ¢ 1 4 do 3 r.'lw a e ﬁ A w
ppm awuday Hedilsualulasiegaeldnasidmua Nellndasusildnsenyes e
=1 1 ¥ :‘ 1 o d' 9 A ug dy A -] A'l
s&P  Ndoudensunnnildnsensuauitdeodug Wellillesnndidunanvesnsoans
v a o s Y £ a A& a ~ v e s A [
u wWinneddeushann@aliununIeunaiunetslinadsUSinams lulasvifimiony
Tundnfus e
1 a w A i o '8
dundaiuslldnsonnonmany  wuditveifiuSumlulasvigsfis  SUPER
=] @ A o o A A I'd =)
CHEF 5040411A0 BKP Wy@fea CP uag Tops awdwy TeodilSunalulssvinandely
= o [-] o é ¥ =
HARN AT 114.06, 97.54, 88.61, 59.15 LD 39.06 ppm ATUEIAU Aeazifiu 1 nHyS i
¥ ¥ v
Tulasiegnieldinasisimun salindasusildnsonyes e SUPER CHEF fifunanild
)
AIDATNBDU
dmfuuey nudiedentivsualulesigefle vydader USiwlulas aunde
[ =) = Y A A a & = oo
BYNINNIIDA 2 UMD A0 128.79 ppm HaNUTmAUNNINUAMTUAATUUTE NAYDINTENT
¥ [ ¥
mssnquatui 84 fidmuahdedilsualulasilusdadualiloda iy 125 ppm
soanaNfe CP uaz  wydewi Inowemmwamwdray  TaefiuSualulasiaundelu
HaRS A 81.92 Uag 53.35 ppm AR
¥
dauiwnou WU Better Food 1z CP HifSualulasviguunninusismun
mudszmavesnsgnsnasisuguatiun 84 TeefiSuaTulasvinande lundasus

126.56 ag 126.12 ppm MUTIAL

42 Banamshdanilunszurunwanldnsensuaiu
¥
nnasguiegnlunszuammskialdnsonsuatu dwddagau 18ud aszieon
v A a -
woulng) inseamasa uazihaSfh wudSinamsTulasy 18.53, 12.72, 47.10 uay 69.42
o @ o P o 44 A " e ¢ #
ppm AWAWY Auamlunsnh 2 MelldlesnnRmmdniuezgemslulasinndeiu
] ] ;; Q <3 = 4
zniamswzdgn daludionyun sdunyue AwunlSumeslulasy 1853 wag 26.71
[~ o 1 4 = 1 & L]
ppm MUY dmansafll NaNo, Fovaz 0.7 wulilu'lasviunnndi 1347.63 ppm dierh
»
v o . o A4 )
daumauianumuanau iy emulsion wu'lu'lasyiies 112.13 ppm FefuilSumly

. . A4 i 4 a
dumaunsumsoy  vetiesnnasiszney lulasyinasasezdoudiulussnoonlus
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(NO) ssvinnmsnauseosas 5 ofludausening (Pigment) $ovas 9-12 unzdusuTilsanlu

¥ o o . = A .
iiodnd Tnewuses 15 1014105 T (Thionitroso) m151sznevlulnsyinanasiles9in Chemical

{ v = s 4 A o aan o
reductants laeiians lulasvivsdasznouduluaiaeenlod (N,0) Aadievihlfisedu
arsifiueiiv (Amine) uazielud (Amind) usumeuyrdifadumsteuzdeniiusuanse
[] d"q'd [l =
AouyueNiTon1 Tulaswiiv

A ° L4 9 o A ) <
wothdmway llsvludousunfungungiilszanu 70-80 ssrusadvaifiuna 1-

2 ¥ Tus wuinlSualulasviaaas lfsadmisemde 102.16 ppm vazmendamsin ¥

L d

° a a o o &4 '
memssadioiniu USualules lundasusioansldndnios wmie 97.39 ppm &'l

* a  w R P g Y g o
wandsnnHaaiusiteunsussginuas lulasvieg 99.48 ppm unz;mendamafivuinw
waafwaiiussquuugegne fuigungi i 4 esmeaidea Jduna 3,6, 9, 12 uag
15 Fu wulsinams Tulasiluniadual 87.42,77.75, 81.77, 80.43 102 81.62 ppm MU AL
Tneluhuusnvesmanuson U5alulesilusdadusl  annsnndeumafivediiiiy
dAgnNada (p < 0.05) Wulmusasuinussylugawaadnsssumdathngs wu
o = o/ [-] -3 A L]
Usinmas u'lasiluniasiuel 80.88, 82.81, 88.62, 77.01 1A 85.34 ppm AAIRY Fanu
L4

msussudaldnsensuniuvisasauuy  lifinadensandSinams tulasvilundads

: 4 o o o ' a9 9 a w o ] o
sauisszezralumsnusne 15 Juf i e s lundasmsianaasusiu

ma1ah 2 Yainandevesms ulasilunszuaumanda ldnsenmysuaiu

TagRvmdnsaatluszninanseuiunwan Pnaundsves NaNO, (ppm : pg/g)
nseiow 18.53
Hinoulvg 12.72
InTBINAS I 47.10
TN 69.42
HIWSATE NaNO, Jounz 0.7 > 1347.63
ihovyn 18.53
TuUMYLA 26.71
daunauiidiy emulsion 112.13°
HEARUANIONT NI DU 102.16"
KAAfastnndimsadioiiie 1Tidy 97.39"
(showering)
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WARNIATABUAITUTTY 99.48°
msfuriasusiiuss oy Sufi 3 87.42°
qoYINIA udi 6 77.75°

fuit o 81.77"
$ufi 12 80.43"
fufi 15 81.62"
mufundafuaiiussglu Ui 3 80.88"
NDIAANSITUAT uil 6 82.81"
fuft 9 88.62"
Hufi 12 77.01"
fufl 15 85.34°

) 4
VINEMY : AABNT a uag b Tuendsduluuuidmuiets Sanuuendsedisiiteddgmne
E=) { o A o a o L4
adAnszduanuFoiu 95 % WHuasuSeudenyTumaslulasiluntadus

Y ] o d o
1dnsansuaiulusznilnssuiumsndauas Msfus e

doRmsaniadasmsannvess lulasilusgninnszuiumsnialdnsensun iy uas
lusswiunfuinw uansdemed 3 uaz 4 sewuhluiuneundafasimondimsey
WARfsiEn A Tadioiuite Wiy wazninfusinounsuIsiisanmIanasesu
lasvidorns 8.89, 13.14 uay 11.28 mudwy WenSeudeuduysua lulasiludunayd
@y emuision dauluszniumsifurdasuaifiuss uvggene dunat 3,6, 9, 12 ung
15 u Lﬁ'ﬂLlﬁﬂﬂlﬁﬂﬂﬁﬂﬂﬁﬂﬁiﬂﬁﬂWﬂﬁdﬂTi‘iJ‘i‘i'i}ﬂlﬂuﬂ‘l‘il.ﬁlf wiidamiasnsueslu
lassifoons 1212, 21.84, 17.80, 19.15 uaz17.95 awdey  Iuvasiindafusiiussylu
genaraAnsssuaiailings daimsanasiosas  18.70, 16.75, 10.92, 22.59 uay 14.21

o a v i < FL a o A
awdey s liuendenndSualulasflusdasust 1dnsonsunfuiuss yuvgene

M3190 3 SansaansvestSnaas lulasilunszuumswndaldnsennysuaiu

THABUIUIZHININTZUIUN WA d3ahilasm M3 INIDADIVOS

(Founy) Wasn Govay)

duna LTy emulsion 100.00 0




WARAUANMIINSINITOU 91.11 8.89
£
= - L Q &
waAfuMNEnaIMsIaalsiune 1By 86.86 13.14
(showering)
HOANUANNDUNITUTTY 88.72 11.28

-=; Qo o' a o 3 o o
M31A 4 Snsimsanasvesas Tulas lundasmat ldnsonvysuaiuiusspiwy
YR IMAaTMIVITYugIMMEAnsIsua Mmevdimaiusnufiquund 4

pamwradse lunal 15 u

anmlumafiuinm YSwnatlnsv 89 I1N150ARI VB
($owaz) Wasn ($evay)
HARAuioUMITUISY fufi o 100 0
msfurdasudifivssquuy | Suil 3 87.88 12,12
oy Sufi 6 78.16 21.84
Uit 9 82.20 17.80
ufi 12 80.85 19.15
S 15 82.05 17.95
mufundasasifiussylu fuit 3 8130 18.70
PHAAANTITUA i 6 83.25 16.75
Sufi o 89.08 10.92
udi 12 77.41 22.59
Sudl 15 85.79 1421
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MARUIN N.

1. M anmIN UM INAADS
1.1 Alpha-Napthybimine Ethylenediamine 2 HCl (NED)
0¥ 0.2 NN N-(1-Naphyl) ethtleneiamine 2 HC1 aslu 150 Uadans v0415%
(v/v) glacial acetic acid wazihuAlusnRen (HOAC : 22 mi CH,COOCH + 128 mL.H,0)
1.2 Sulfanilamide Reagent
ava1e 0.5 NN Sulfanilamide 1 150 ad@ns ¥0e 15 % (v/v) glacial acetic acid
woztfuT3luviafan (HOAC: 22 ml CH,COOCH + 128 ml.H,0) '
2. M358 Nitrite Standard Solution
1.5 Stock Solution : azaw 1 AT Y8S NaNO, adhuiindy udadenslidy
1 803 Tuwaiml3ines asazaeiitenududy 1000 ppm (lulnsnsuy
Taaans)
1.6 Intermediate Solution : lllagamsazateluleiein Stock Solution 11
100 Uaddns avlunadadSinasvue 1000 dadans 1wevelinedia
gazmeiiauudy 100 prm (lulmsnFudiadans)
1.7 Working Solution : 1§tnlagamsazatelulasyion Intermediate Solution
1 10 dndaes avluvaiadSasvura 1000 dadaas Wenelinedina

[ 4
aazaeilanududu 1 ppm (lulnsnduidianaas)

3. MINTIVABUAINGNADIVBINTZAIHNTBY
] ¥ 14 3
nszaunseeanzy dezdoduiniinnecoudenoudsil shmsnsoninaurm

AITAINNTDY uARUAUNGuNN Yszinw 40 Hadtas ALATazA Sulfanilamide 4
14 [ y ¥ ¥
adnes aaluhinsesh 18 s mix Al 15 Wi Anhineaeududyuy uansi

L d
' A =t =S v
nszawnsoaiuld il WieannosliasdsznovvesTndoylulasinndreeg
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AITNAIARUIN : ANOVA TABLE msaszwlSuiunisandivesas ulasilums

wudnuwdadiuat insensunTuiinumail 441 osmadon duna 15 5u

Tests of Between-Subjects Effects

Dependent Variable: nitrite

Type 111
Sum of

Source Squares df Mean Square F Sig.
Corrected Model | 1850.275(a) 11 168.207 1.181 350
Intercept 261403.489 1| 261403.489 | 1835.940 .000
package 7.994 1 7.994 056 815
shelflife 1638.954 5 327.791 2.302 076
package *

203.328 5 40.666 286 916
shelflife
Error 3417.150 24 142.381
Total 266670.915 36
Corrected Total 5267426 35

a R Squared = .351 (Adjusted R Squared = .054)
nitrite
Duncan
N Subset

shelflife 1 2

12 6 78.7202

6 6 80.2828

15 6 83.4822

3 6 84.1518

9 6 85.1935

0 6 99.4458

Sig. 410 1.000

35



Means for groups in homogeneous subsets are displayed.

Based on Type 111 Sum of Squares
The error term is Mean Square(Error) = 142.381.
a Uses Harmonic Mean Sample Size = 6.000.

b Alpha = .05.

MINMANUIN : ANOVA TABLE mﬁmﬂ:ﬁﬂ?mmmmﬂﬁ'1wmms"lu"lﬁiﬁ1u

= 3/ [
nyzUIUMINGR 1EnsanTua iy

Tests of Between-Subjects Effects

Dependent Variable: nitrite

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 382.970(a) 3 127.657 437 733
Intercept 126789.923 1 126789.923 433.714 .000
process 382.970 3 127.657 437 733
Error 2338.680 8 292.335
Total 129511.573 12
Corrected Total 2721.650 11

a R Squared = .141 (Adjusted R Squared = -.182)
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