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THE STUDY OF NITRATE AND NITRITE IN SAUSAGE FROM
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Abstract

The study of nitrate in samsage from sopermarket and common market foand
that 4 brands from supemmarket- such as Thai samsage factory, CP, Mr. Samsage and
Bangkok ham have nitratc 1.8894, 0.0647, 0.0085 and 0.00508 mg/kg. respectively and
nitrite were 0.1735, 0.3956, 0.0143 and 0.252 mg/kg. respectively. Nitrate. and nitrite in
sansage from 4 brands in common market soch as Samnfsakom Samutpakers, Klong
Tocy and Phetburi Ted Mai showed that nitrate were 1.3413, 0.0216, 0.019 and0.097‘2
me/ks, respoctively and mitrite were 0.2647, 0.2533, 0.2486 and 0.156 mg/kg. respoctively.

The diffezent of nitrate in Thai sausage factory brands were significant: form
other brands which salc in supermaricct and the differcnt of nitrate in samsage which
sale in Samuisakom market were significant from other brands which sale in common
martket. The different of nitritc in CP brands were significant from other brands which
salc in supcrmarket and common market.The different of nitrite in Mr. Sausage brands
were also significant from other brands which sale in supermarket and common
market. The saunsage from supermarket such as Thai sansage factory brands, Bangkok
ham brands and the sausage from common market such as Sammisakorn, Samotpakam and
Klong Tocy were not significant in nitrite quantitics.
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Unsnmafedanmlundasuaiiionlnsdulusse uaslulasdlidise i
1 NO, N NO,
(Nitrate) reducing bacteria (Nitrite)
acid (pH)
2 NO, »  HNO,
(Nittrite) (Nitrous acid)
reducing effect
3 HNO, > NO
of bacteria (Nitric Oxide)

4 NO+myoglobin —_______, Nitrosomyoglobin

(or Oxymyoglobin) ( ot Tinei)

5 Nitrosomyoglobin —________, Nitrosohaemochrome

] d 9/ )
heat 55-60 C (ABURNABUIINILAIA)
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(purplish red) < (blight red)
Nitrous Nitrus acid
Ntric Oxide Methmyoglobin
Myoglobin » (brown)
(red)
heat
Nitric Oxide bacteria,oxygen ~ Ogzidized
Hemo Chromogen chemicals light (green,yellow,colorless.)
Porphyrins
(pink)
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Tdnsennyiindann Tasnugaamnary 4 8o 1dun
danyaeeda $1uau 50 nFy HAAIN Thai Sausage Factory
3e cp diuau 50 nfu wanmnuTTmnTende Tnasudd
e Mr. Sausage $117u 50 nfu wAAmINLTTNATeIeTy Tnastash
SdonyFuRes $1uan 50 nfu wiannuidnuknenusy
Tdnsannyindnunelunatn 4 uks fo
Freehafl 1 wanftaynsaIas $uau 5o ny
Frotait 2 wamimymatTINg $1uu sondu
Feeil 3 nanTinasuse $1uam 50 nu
el 4 naninrTyIAalng $wau 50 niy
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- blender - funmel

- retort stand - ¢ylinder 10,100,250 ml.

- vortex mixer - beaker 10,25,250,1,000 ml.

- bot air oven - volumetric flask 10,250,500,1,000 mil.
- hot plate - amber bottle

- magnetic stirrer - pipet 1,2,5,10 ml.

- test tube - stirring rod

- lﬁ? 04‘1.}'4 2 Awn s - nszmuuﬁ'x fu17 YuA 20x 20 15’)
A, Ml

- Sodium hydroxide

- Hydrochloric acid concentration 1.2 N.24 N
- Conc. Sulfuric acid

- Sodium nitrite

- Potassium nitrate

- Salicylic acid

- Sulfanilamide

- N<(1-naphthy) ethylenediamine hydroch;oride
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2 FEMINAALS

2.1 UNUNTINABBANYY CRD (Completely Randomized Design)
Fosanhdes¥medidmeduasdeiinoudunlsdosmnzay lums

naRosiiidfed 8 Metaunzidinnud 6 91 Taemeludwowdasiagiees Tud

anudwgmeddulumahldiinned fufussiisedeihndnneinanun 48

foEN

2.2 FEMIATaNIIfIBEN
=§a'lﬁnsanﬁnﬁﬂmsﬂunmﬂmnﬁqmmﬂs,aqmﬂﬁmi,ﬁamma,mwu?ﬁ'ainﬁ

un:éﬂ'l?r’n'sanﬁnﬁmmhmqumnnsmmnu?é'ﬂ Thai saussge factory(EWBNYABIN),

CP, Mr.Sausage LagUNnenuan@Ranyiaine)

uen (isolated) Iuinsa, Ty lnsanndeshe Taedt dialysarion Faiituasussiing

L u'lﬁ'nsanwgiﬁsﬂuémﬁni’ﬂw’"lé’ﬁmﬁ'n 500 n3u vl TuTodhulenden Taeiush

aslhidnon

2. hidnsenitiunsihudaidadunszmuudiving 20 x 20 1 Tuyudadaedenly

si‘luqauﬁ’qﬁﬂﬁﬂﬁumﬁ’h Mowrludinineduuta 1,000 ﬁaﬁﬁmﬁamnfwnﬁ"uﬁ‘mu 400

Uadday TﬂaWﬂ’wi'mszﬁ'v1‘ﬁ'mﬁ'uﬂ?mmmsﬁ'1mhﬂuqqnizmyuﬁ‘a udrhluiluoy

19909 magnetic stirrer U178 3 FaTu4

3. densuinm 3 41 Tue wdewbndulnadn 400 faddny Tnedidgeiethudy udaily

Snudlum 4 $2Tuq

4. iileasunaninhi@nmsthoi 2 afunmedudnilaaSes sufeuudidae

MIFUY hot plate  udnlSinumsvesmsncaeliSSums 10 Sadanaiuld il

volumetric flask Y@ 10 Tadans wildusdy

2.3 SEmmaTouaniiflummaae(reagent)

1. Sodium hydroxide 4 M : 2819 160 NF4, Sodium hydroxide(NaOH)‘luﬂ'*mﬁ"u 1000

iadang

2. Salicylic acid 5% : A" Salicylic acid 5 NTUTU conc. H,SO, 95 aadaT

(el &nnelu 7 Su)

3. Diazotizing reagent : 82878 0.5 NFU Sulfanilamide 14 2.4 N HC1 100 Jadfns

4, Coupling reagent : 2878 0.3 nfu N-(1-napthyl) ethylenediamine 1u 0.12N HCI 100

-

dadang
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WA reagent NdIR0uAT o Insitiazs Ao Tdvand i amber bole) udwsiduiigumni
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2.4 MmiadasnsarnmnAINY
n. asazmeang e huasa( NO, )
1. %1 KNO, 10 n3u ouludoufigungii 105 oerrumadad wm 2 $2Tus
2. AAWKNO, flouud 7.233 ndu &reviindu 1,000 0853 W volumetric flask 914
stock solution NO,-N 1,000 luInsnSunefiofiaas
3. ilnl 25 fadfasude 2 16l volumetsic flask w118 S0dinARAS uRARTINELIATY
USins 921R stock solntion NO,-N 50 TuTasniudeiiaddas
4. Yila stock solution 91040 3 9,10,11,12,13, 1418215 fiadaas lalu volumetroc flask 50
faddns Taousnviedududmhndu WasuBunasirWidhdues 1§ sample standard
9,10,11,12,13,14118215 Tulnsnfunoiioddas NO,-N
v. sasmeinasguiulasa ( NO,)
1. 8 NaNO, Huﬁauﬁammqmmuéuﬁqa cilica gel W desciator uﬁfﬁ%’q 0.247 N3y
azaoindu 1,000 Fa8EAs TN volumetsic fask 1,000 H0AaAs 214 stock solution 50
Tulnsnfuweiinddas NO,-N
2. itk stock solution 91040 1 0.1,0.2,0.4,0.5,0.6,0.7,0.80 fintians ldluvolumetiic flask 50
fiaans udaRhaduWssudsnasve Wishduse 18 sample standard (i
0.1,0.2,0.4,0.5,0.6,0.7,0.8 Tulnsniudeiiatans NO,-N
2.5 nsvniTunaluasa

Wdialysate #1GinRanIiAnada8 5% Salicylic acid in conc.H,SO, 18T 4 M
NaOH e Wasazareimies thlammnududu Taslindoq spectrophotometer
anueTndu 410 1 Ty Farmududuiisalfes 14010 standard corve Faldarmududu
Y99 standard YUIA 9,10,11,12,13,14,15 TuInsndunefiatiaas
?‘ﬁ'msﬁ’mmﬁvmmmzmamnmw standard udasAMfud RO standard curve
1. 1A standard uAaeaNududud iU 1 fodtas ldaslunasananemasaasanudu
du
2. 1AY 1 HadAns Salicylic acid 5% naulvitdiuTael¥ vortex mixer 44 30 wii
3. 1A 10 §aAtAs Sodinm hydroxide 4M el 1¥Idfiu Ta8 14 vortex mixer
4. drensazmedenan Wifaduds TSannududu Taelfindes spectcophotometer fi

A
AUBIADN 410 11 IsAs
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5. TumsnSina lussann ldnseanydviiru@ety standard wasthludwausnny
WuduIn stndard curve indou'ls
2.6 mavmiFinalulnsd

Whdialysatefl 181 Wmu IMiAedd0 sulfanilamide 14 2.4 M HCI uag N-1(naphtyl)-
ethylenediamine hydrochloride 14 0.12 N HCl 92 ldmsazareduuduihluiamanudu
FuTneldindaq spectrophotometer AinNuETIAAY 540 U1 Tuiuay Fennududuitinlde: 14
9N standard curve F9FANUSUTUULS standard YW 0.1,0.2,0.4,0.5,0.6,0.7,0.8,0.9
TuTasnfudsiinddins
SEsRmndvesasasaiuaaTy N stndard uAasaduSuRe T stndard curve
1. e standard udnzanududusuau 2 faddas Idaslunasanaass vassazanudy
fu
2. A 2 §1@ARY Diazotizing reagent Hary I IAURAY vortex mixer 1413 5 wiH
3, 1AY 2 Jadday Coupling reagent neruIdidiiuTae 1y vortex mixer
4. hasasaeFananifeduda i annududu Tredindeq spectrophotometer it
AMuETIAAY 540 Wi Tuns
5. lunmsifualulasdnnldnsennyihieuifeany sendard uasiilidnousanundy

s
JUNN standard curve Titwson1d
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nnmsdnunluldnren g yianuh Tdnsenddenymesda,ceMr. Sasage nyda
Wer,aynsmas,aynydrimaaasunsuazimssyidalniszlidfuialuasa
1.8894,0.0647,0.0085,0.0508,1.3413,0.0216,0.019 uaz 0.0972 luTlasniusenlaniy mu
day uasldSualulesd  0.1735,0.3956,0.0143,0.252,0.2647,0.2533,0.2486 Az 0.156

]

s ¥

adnfussilaniy muddy ldnsendvenyaesdeslivTuralwasadmeduldnsanyn

' o » aa d a a vy
wesg il veddynadauas ldnseniindannaynsmasnilFualuasasediuld

[«-3 WP

A [} L L an -~ d 2 w d A 3
nsenynuvessnilitedvymeadd  USualwasanuandredululdnseniieduq lud
@ aa o a ' aa 1 Ao o 7 o
anudwynuatd  Idnsentdece Hanuumnaniatasdelitadingyves lulasady
o o @ )
ldnsennntde  ldnsantvonymeed, nysuderaynsmas, aynsdsimsuazaasany
' " v an = » > TN
lufanuuanadunatdveslulasd  uazldnsonidanyaesdidunsyianlnylul
’ e ¥ aa s Sy -
anuuanaeeniiiednyneadaveslulass dwldnsenie Mr. Sausage Tamuuan

] ] L) 2 aa w 23 W d
avegniidedhdymeadaduldnsenyneia dwandlumsed 1, 2 uaz 3



13

maudt 1 e lussanas Tulnd i dnsenindnvie ludaasmdud

uazndnnglunatn

¥iinved ldnson AundelSua mgks.*
Tumsn Tulasd

NYEIBIA7 1.8894 0.1735
CP 0.0647 0.3956

Mr. Sausage 0.0085 0.0143
wyFuRLI 0.0508 0252
AYNINAT 1.3413 0.2647
aynylnmg 0.0216 0.2533
ARBIAY 0.019 0.2486

nrIyanna 0.0972 0.156

' P y
*HUKAYIN 6 H



14

o ( ' oo 4 a oy
M3 waasmmuuanannadaveslulasdluldnsenfindavielureassndudh

uasnaane luaata

wiiavesldnson | AundeUTinaimekg*
Tulasa
MY 0.1735 BC
CP 03956 A
Mr. Sausage 001433 D
HYFURL? 0252 B
AYMINIAT 026476 B.
mymlnms 0253316 B
ARBIUAY 0.24866 B
Ty 3dn Ina 0156 C

Aundenn 6 4
v A d oy e w ¥ @ a4 e g " W an 11 4 da
aunaeninuae ﬂ'mﬂﬂilﬁﬂﬂﬂu‘lﬁﬁﬂ’nmlﬂﬂﬂﬂﬂuﬂ1~1ﬁﬂﬂllﬂﬂ1lﬂﬁﬂﬂu1#
o k3 -3 L4 (-} ) d w
ﬁmuﬁﬁ’mmanmmmﬂu AR UANUUANANINTSAL 0.05



15

1319 2 ugmsAa g aaavss Tumsaluldnsenindavisluieassndud

uasHanye lunaia

siinusdldnson  |AundeUSuie: mgke*
Tuinsa

NYADIA? 1.88946 A
CP 0.064716 C
Mr. sausage 0.008516 C
NYAARL? 005083 C
AYNTANS 13413 B
aynslsimg 002166 C
ADBANY 0019 C
ey Yy3dn Inal 00972 C

“AUNAYIN 691

1 d. d'o o Y o & a o 18 1 ar aa (] d’ ata )
AURATVININUAWY maﬂysmmnu'lmlmmunﬂmaﬂummnmmmmannuH’ﬂmua

@ @ a v ) I« 4w
g’mﬂ’)ﬂﬂﬂﬂﬂﬂ?ﬂu LAAINUANUUANAIINISAY 0.05



STAMNDARD

CURVE LINREGR thru O

1.433

1,

S lope=0.07208

— Jfﬁag
=8
5o
i ._'__g-"'
27
- -..--.-_.‘
I T T ; T T
i eNL i : 15 G

Stdbew=0 029758

armuaaudursivesmsazaeuIAIgIu IunAse

16



STaMDaHD CURVE LIMREGH thru O

i.204 4 -
T
7 ._.r’.-g.-.
g o
i
- .-j-
4 e
-".-a.
."-F.'.
.."'..%-.
1 e
B s -Hligiiiiiiﬂunﬂi T TP TTR TR 7T
# i H
i ol aAHE D270

Slope=1.390 Stdlev=0.020684

L4
nﬂﬂuamsﬂumwnamm:m&mmgwlu'lmm

VY Yy Y
CandL



Usinahussauas Tu'lnsd

(mg/kg)

: B luwin
> & E & g
£ i g g_ 3 g T B hilnse
2 S & ""__‘r e
b Ev g
¥ilavosldnion

pail 8 nBoufnnBineduninne:lnadvesldnienfindnvidlu

Maasmmdudnacninvidlunan



iwnalunin

(mg/kg)

'g E ol )
g T E
=
wiiavesldnsen

namil 4 nBeuienBinatuninvedldnieniindaviuhohaasmadum

nazwdnvwlunan

mysySanlmi

& |

61



0.4

0.35

0.3

0.25

1 hu'lasa

Wswnalulasg

(mg/kg) 0.2

0.15

0.1

0.05

nydessn cp Mr. Saus HYAIRY? aymaeng aymalsing nassny sy ifnlni
25° y

wiipvesldnson

nadil 5 nBouivnBnatinsdvesldnsenfindnweluniasinaud L2

wazwanvlunen



14692

21

Jo1sainaniInaasy

Tunnenesniriidainir s itemfinasife mtéaqmnqﬁ*nm hot plate
&1 dialysate TufSurannliiqangiiquie dilysete TiiSurmanasnIsangqungif hot
plate aaiNe Tl Aves diatysate iy 1ldnangliqevais diatysate SiFanantonss iy
uaznd14 m?aquﬁ’aﬁ'l%’ﬂﬁﬁ'wé'wﬂ’mé'unnﬂi"'«mzau“lﬁuﬁdﬁaﬂmﬁ'unwﬂuﬁiauvm
MsduazAINAY dialysate HanuTuasoumde 10 ﬁaﬁﬁas1ﬁ'ﬁqmuqﬁé1xﬁaﬂmﬁ'm§'an

a2 =
Lasuunanse

HaedtymanzweluTafirr o
smisalulai o
Wl st

o m e r




ajUwamInaass

snmafinmezdaunglfh  Mnrenfiifuadndaninmmalnnuazmmisn
i uneii@vuyfouuadiioce mydfeaazuyaesd Mnsenii@uuywdaninayns
masunsaasunoerifing Tumtauasuledunnldnseniiddasuniaode M.
Sausage Fe1dnsondillefe Mr. Sausage (hildnseniindasinuiindudsfafiouisniade
wigTnasgainie cplasuidnusndaldnseniiitve cp Nedmiwmuivarndud
uagdudia 1 luszme  uedmwdiAsuguamiazinasgudesnduazsmgand

§ et 4 i a 4 1 o ) '
Tdnseniiflite Mr. Sausage Fuludufrfingaededimiludnlszmndas



Yatauauus

=g & 3 o d =) . ] f <5
wanduatilodainud Innogynszian wu quides ieuds usy Tdnsen 1+ wlimadu
) a v 4 a s o ¢d
arrdszneulumsande lulasdas i ludnauvewdadust  Fdwilnandadusing
Psnaluasanaz lulasdgeaniidaridesdemaialsnuzdald

& L4
TumaRoranisenseldnsenmsRorandait

d g \d - Cd
. Idnsenfinmgeezliquanmduazifdeudrsansenlunidsssundesiidum
1 E
Tussanaslulasddes wuldnsentite Mr. Sausage “
{ d 2% A 1 kS d
) dauldnsenivwmuiemaenindenu Inaldnsenniidesunazussyiuetn

18w msgu

4
] 1 Ly (] @ A t o 1 9
uw‘lumiuﬂnﬂHnsnnummﬂunmamuaﬁam‘mmﬁmnamisi‘.luauwswmn

Tuaseanazlulasd



24

UITAUUYNTU

inuy Junde. 2526. nsldmstrzaeylumsanaslulasdlundadasiidodatdohiaa
uzFaTmiounuinung 11(4):148-153.

mimd isugna. 2536. mwsmfaanmhﬁu. waasdszneunsineusumaTuladng
Fausuasgunaniiedad. mh s2-s8.

dnvann eusdu. 2534. eyyadu luRuiInarlinged. awndnundyine. ausindymand.
ymaenseiuvinends.mie-39.

A1ms Ay, 2529. SagAude. Tag@edusmns. andninomaniuazmaTuladnig
8T AUTYANMATIMNNAT. MM Anedeinuasmand. 161 wi

Georgre R. Schwartz, M.D. 1983. Food Poisoning : Botulism. In Clinical Management of
poisoning and Drug Overdose.Haddad-Winshester(eds.). W. B Saunders Company.
Philadelphia. P. 343-355.

G. W. Salisbury and E-W. Crampton.1960. The Science of Meat and Meat Products. W. H.
Freeman and Company. San Francisco. 438 P.

JF. Gracey. 1982. Thoronton's. Meat Hygiene. Bailliere Tindall. London. 436 P.

J.F. Gracey and D.S. Collins. 1994. Meat Hygiene. Bailliere:Tindall. London. 549 P:

Neal L. Benowitz, M.D. 1983 Nitrites and Nitrates. Clinical Management of Poisoning and
Drug Overdose;Hsddad-Winchester Philadelphia P.882-886. '

P. Thomas Ziegler. 1963. The meat we eat. The interstate Printers&Publishers, Inc. Danville,
Hlinois. 537 P.

WE. Kramlich, A. M. PEARSON, F. W. TAUBER. 1980. Processed Meats. The AVI
Publishing company, Inc. Westport. Conecticut. 348 P.



- N

R
agnant®

wnansiiiwenashanubdmsunslynuienisnyiniuu lweygnlmilulylssleguaunisan

luansdllas visdu Bnnamuilndaudadilen wagmedensdisaiveaaenaisynasaninisiivly



o - " dad
MINMANWINH 1 MITaTeHanuulslswvestTua hussaeinidnsenntadeuas

Lifide
sov df ss MS F F.05 F.01
Treatment 7 23.1693 3.31 17.23% 2.25 3.12
Ex.Error 40 7.691 0.192
Total 47 30.86 0.657

K

high significant at 1 % level

9

99.58 %
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Tusee
sov df SS MS F F.05 FO1
Treatment 7 0.524 0.0748 11.455** 2.25 3.12
Error 40 0.261 0.00653
Total 47 0.785

** = high significant at 1% level
CV= 36TT%






