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The study of nitrate and nitrite remain in sausage
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Abstract

The study of nitrate and nitrite remain in 6 brands sausage, such as Thai
sausage factory, CP., Mr. Sausage, Bangkok ham, Bangkok german and which
produced by Department of Animal Sciences Technology are found that the
quantity of nitrate are 361.67, 571.33, 602.38, 381.34, 396.49 and 850.29 mg/kg
respectively and nitrite are 7.43, 16.84, 28.64, 28.64, 25.24 and 49.63 mg / kg
respectively. Maximum nitrate and nitrite are found in sausage which produced
by Department of Animal Sciences Technology and the minimum are found in
Thai sausage factory. Nitrite in Bangkok ham and Mr. Sausage are higher than
CP., Thai sausage factory and Bangkok german and are significant at P = 0.05,
but are lower than sausage which produced by Department of Animal Sciences
Technology and are significant at P = 0.05. Nitrate in Mr. Sausage and CP. are
higher than Bangkok german, Bangkok ham and Thai sausage factory and are
significant at P = 0.05, but lower than sausage which produced by Department
of Animal Sciences Technology and are significant at P = 0.05. The difference
nitrate in Bangkok ham, Bangkok german and Thai sausage factory have not

significance.
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3. 2HNO, > 2NO + H,O
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Myoglobin Dxygenation

» Oxymyoglobin
(purplish red)

(bright red)
Deoxygenation '
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Reduction Oxidation

NO
oxygenation | |[(nitrite)
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Nitric oxide myoglobin Saidarien » Metmyoglobin
(red) (brown)
Reduction +NO
Heat Heat
Niytrosyl hemochrome pReaie s 4ok » Denatured methyoglobin
(pink) - (brown)

\\\\\\\\\\\~ Reduction +NO ‘//////’
Oxidized porphyrins
(green, yellow, colorlzz:z)
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nitrate reductase

NO; + NADPH, > NO, + NADP* + H,0
in bacteria
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CH, CH,
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NH + HONO —-—-eommeomeee > NHO + H, 0
Y
CH, CHs/
dimethylamine nitrous acid dimethynitrosamine
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H H=0
proline N - Nitrosoproline
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1. lnsenuyiida wy 2 da 9743 100 niw
2. lénsanuydidia CP. 431 100 ndu

af

3. &nsanuydl

a

9

A Mr.Sausage  Q1u2% 100 N5

2

4. lénsanuyifia unenenuan  41wau 100 N
5. l&nsenuyEie ureneneestu 91K 100 nfu

i

]
=f

6. ldnsanuyindninaniadzunalulatinisndndnd a1wau 100 nin

. Qﬁnszﬁlmzm?"muﬁo
1. blender

retort stand
vortex mixer
hot air oven
hot plate
test tube
tunnel

cylinder 2w s 10, 100, 250 mi.

© © N o o0 > W N

beaker Aum 10, 25, 250, 1000 ml.
10.volumetric flask aud 10, 250, 500, 1000 ml.
11.amber bottle

12.pipet 9www 1,2, 5, 10 mi.

13.stirring rod

14.\f%pet 2 Awmie

15.n3em1ENIal No. 42

<
A. anAd

1. Sodium hydroxide, A.R. GRADE, MERCK



10

Hydrochloric acid 1.2N, 2.4 N

Conc. Sulfuric acid, A.R. GRADE, MERCK

Sodium nitrite, A.R. GRADE, MERCK

Sodium nitrate, A.R. GRADE, MERCK

Salicylic acid, A.R. GRADE, MERCK

Sulfanilamide, A.R. GRADE, Fluka

N - 1 - naphthyl ethylene diamine dihydrochloride, A.R. GRADE, MERCK

© ©® N ® o & W N

distilled water

10.potassium ferrocyanide trihydrate, A.R. GRADE, MERCK
11.zinc acetate dihydrate, A.R.GRADE, MERCK
12.disodium tetraborate decahydrate, A.R. GRADE, MERCK



A
IHNITNARAS

® INUNUNITNANBINLUL CRD (Completely Randomized Design)

RIN1INAABY 6 nsneass 4 91 Teaaialudnaaudasiaetgieasladinann

AAgymeansulunisinldiiesed

* JENTLATENANANRU (reagent) WATANTREANENIATIU

1. NED reagent : a¥anst N - 1 - naphthyl ethylene diamine dihydrochioride
0.3 nfu 1w 0.12 N HCI 100 fadams iuldluaandan

2. Sulfanilamide reagent : a¥ane sulfanilamide 0.5 nsu 11 2.4 N HCl 100
Naaang ulilumeden

3. Salicylic acid : azad® salicylic acid 5 nfu T H,S0, iudu auau
05 findans NulFluaasden A4ldanale 7 S

4. Sodium hydroxide 4 M : avane NaOH 160 nsu ‘lutiangw 1,000
UAnART

5. §1FATAENIATIIN

5.1 ma‘azmﬂmmgﬁuimmm (NaNO ;)

1. Stock solution : sza1e NaNO, Triunnseuuda Suau 1.000
nfu daenindw 1,000 fadans Wiulilu volumetric flask awim 1,000 Hndans azld
stock solution NaNO, fudu 1,000 lulasniu/ fsnaes

2. Intermediate solution : pipette stock solution 7AW 25 NaRANT
6l volumetiic flask Tm1m 250 HaAAMT ANTNduawesy 250 Tadams avld
intermediate solution udu 100 lulasnfu / Hedans

3. Working solution : pipette intermediate solution MU 2.5, 3.5,
45,55,65, 7.5 way 8.5 Nnaans 141w volumetric flask 1M 50 NARaNT 1AAE
ponuidad UfuBunmsusazaandastnduaunsy 50 Saaans azld working solution
Wndu 5,7, 9, 11, 13, 15 way 17 lulasnfu/ Nadams

52 m'sazmammg'mluimﬁ (NaNO, )

1. Stock solution . a¥a18 NaNO, ﬁﬂﬁum@@mﬁ’h@"ﬁmu 1.000 niu
 Fomvndu 1,000 TaRAms WUl3ly volumetric flask 1wam 1,000 fadams agly

stock solution NaNO, wfindu 1,000 lalasniu/ dadans



2. Intermediate solution : pipette stock solution 41w 50 NAAEAT
4lu volumetric flask 1M1 1,000 Nadams WuNNduauAsy 1000 TadRans Avld
intermediate solution udw 50 lulasndy / Waddns

3. Working solution : pipette intermediate solution /1% 0.1, 0.2,
0.3,0.4, 05,06 way 0.7 Andams ldlu volumetric flask 1um 50 NadART 1Ra2
AL 5B umsuRasIndastNduALAY 50 Nadans aLld working solution
Wiudu 0.1,0.2,0.3,0.4, 0.5, 0.6 waz 0.7 lulasniu/ Naddns

6. ansazanafldmnmynaulilsiin

- azane potassium ferrocyanide trihydrate (K, Fe (CN), . 3H,0)
dvuam 106 n3u lusindu 1,000 Nedans

- a¥anel zinc acetate dihydrate (Zn (CH,CO0Q) .2H,0) a1u3u 220
nfu T4 glacial acetic acid 30 Nadans udaRuTnauauAsl 1,000 TaRARS

- @rane  disodium tetraborate decahydrate (Na,B, O, .10H,O)
$man 50 n¥u lwindw 1,000 SaRAns

7. N12a514 standard curve

7.1 Standard curve 28¢lumnsm

1. pipette working standard solution NaNO, wfudu 5,7, 9, 11, 13,
15 uaz 17 lulasnsu/ Dadams atasaz 1 Nedans ldlunassannaesmasnazainudu
du

2. \fid 5% salicylic acid a1y 1 fadans Lasqlfidndusiag vortex
mixer U§IRIRILS 15 1A

3. N 4 M NaOH @quwau 10 Nadans e ldmdniusag vortex mixer
ukamaneld 20w

4. W lldmAn  absorbance wRa@i1e  standard  curve  AnnAN
absorbance u,am"1ﬂ'mw,%l’u%]’mmmsmmammgwuu,ﬁia:ﬂmuﬁ}'uﬁ”u‘tmwuﬂ?m
spectrophotometer ‘ﬁm’mm'm?ﬂiu 410 nm

7.2 Standard curve 1a3kulmss’

1. pipette working standard solution NaNO, iudu 0.1,0.2,0.3, 0.4,

0.5, 0.6 waz 0.7 lulasnfu / 8adams edvay 2 Nadans ldlunaasnnany Naanay

774
AITHLTNTU
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2. WY sulfanilamide reagent 41w 2 Hadams e lfidiusae
vortex mixer WaEaRIls 15 wIH
3. WY N -1 - naphthyl ethylene diamine dihydrochloride MUY 2
faaans wenlFidiusae vortex mixer WAl 20 wd
4. W lU¥mAn  absorbance wdaa¥1e  standard  curve  annAn
' 174 173 1 3/ k74 174 4
absorbance  kATANANNITNTUIRIRITATAIBNRTF MR ANITNTY o ldesag

spectrophotometer AANNEIARY 520 nm

e mmeanauan lumsauazlulasnandaasrsldnsan

1. suldnsanliiuiudn 4 udadalW1A 10 + 0.5 ndu gl

2. Wt lulniudnuou 50 fndans udadulénsanidaziden

3. wldnsenfitiuaviaesudancludininafauin 1,000 DaRans wialFuNAEN
150 fiaaams vlilfoun water bath gamgl 80 ° C Aukss 7 AeuwvuAauusznas
5 i udaReun water bath e 2 ol wenaudaauvwiuiusay

4. neanaan water bath seRelSldunseEn glass wool ugamsninlugoud
nsadldduns 200 Hadans Auldn

5. annznawlsin  lnenfnansasans disodium tetraborate decahydrate 5
fedams dlidauu water bath gemgl 80 ° C wm 15 wid waznadfuszes |
ATIOAULRENaaNaIn  water  bath  menellAifn  Fuansazans potassium
ferrocyanide trihydrate 2 Nedans e lddiuuAFNasazane  zinc  acetate
dihydrate 1 faaans [ g Mudnsin sy 200 Tadans

6. NIAIARENITANENGEY No. 42

as a o

® NINTN wmﬂ WaRSN191 Lﬂ‘i"\&"ﬁﬂqﬂ%u'}ﬂﬂubﬂ’i 1]
1. pipette #asazansfatnldannlénsan aruwan 1 Aadans ldluvanavaang
2. BN 5% salicylic acid anwau 1 Jadams e lfidrTudos vortex mixer

14
@ o

ufamansly 15 wiil

3. 1N 4M NaOH 41uaw 10 faddms aehlidniugan vortex mixer udass
#ald 20 Wi

4. wll¥arn absorbance wazmiuimmuiduduain standard curve 1ae

Hisira9 spectrophotometer AiRaueNIAAE 410 nm
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e NSHAILNIALAZNITILAT IS i lulms s

1. pipette a1sazaefianalaianldnsan dnusw 2 Hadans 1Elunananaang

2. N sulfanilamide reagent a 1wl 2 Nedams e lfdniusae  vortex
mixer W&amanald 15 uh

3. AN N -1-naphthyl ethylene diamine dihydrochloride |12 2 Aa&amT
wsinlAdiudiag vortex mixer udqssield 20 wd

4. W l3nAn absorbance warmiFunnspnaduduann standard curve o
Hiezaq spectrophotometer NANNE1IAAY 520 nm

o & Qr [
o msauamdsualunsauazlulnsaniuunlusasig

Xa

N = o

mv

N = Buasluasarzelulass wiheadlululaeniy /nfu v9a fsansu/Alansu

x = 1BunsinaunanNed dann wisentluliadans

U rA J .
a = aaadudureslunsanralulnsinldainases spectrophotometer iael

Wufiaandy visa lulasny

1l

o ] d’ o as ) e
m UFUNUARENTIUINIENR nidqeniluniu

o H v § o o ) d‘
v 1Bunsaaesainn g luntswmsndinetinllddnen absorbance loeiLAsas

spectrophotometer wiaeiduliadans
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" o Sadladla R SV VLRSI
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HARN1TNNaad

anmsAnmuasmsainnsimdinnadunsauesiulasd WWlidnsen 6 f%e Ae
wy 2 # CP Mr. Sausage 114neanusy unenenitasiy uasfindnlaanieizinalulad
nmsn@ndnd Ansznaluladnisnems anndumeluladinszaaundidraunmsaiansls
wurlBanndlumsn  361.67, 571.33, 602.38, 381.34, 396.49 uaz 850.29 Na@Aniu /
alanfn snasy  waziBunodlulasd Aa 7.43, 16.84, 2864, 2864, 2524 uay
49.63 faandu/ Alandu sudndu Wnsanifeunsnenuauuay Mr. Sausage TBunns
ulnssfivinty wagihBunadulasiineannive uinemieesiu CP wy 2 f uasfinan
Wenaitnelulainisandng ateidedrdndoneds saitsnodulasilylénsen
Trdnlnanaizunelulainsdndnfazguge uaziivawy 2 &1 hBundulasdingn
Fuandlumaed 2 dowBaodussn  nuiBinoduasmluide CP. uay Mr
Sausage safuethelaiiiedidty  wiuansnededliddgfiviuiifeunsneneesi

uanenuan wy 2 Fa uesiindalnaneltwalulsinmdndnd  WBunaluasaly
&nsenaas@ifiernnantaasiu urenenuan uasny 2 fa snsaendhifidediAgyniadn
pananlumsed 3 AsiBunalueslulénseniindnlasniaisimaulatinadndng

Azgagn uaziBuinulwmsaangn Aatasiive wy 2 Fa

ARSUIANITNARAY

Panaduasaiainnzilfeniinnnififegess feimsznedautadylanily
ansafinannsaatnegnaandladlae conc. Sulfuric acid lusnsnesen Salicylic acid
dhilunsn inlfileimund udailiinen absorbance wazmusmsAta ity ag
enasslulasfludouiigneandladifusnedfn  uazdefasmioie  wisawufafilidas
z’\'ﬁqﬁ"zﬁﬁ'\ngunnﬂ% wazaulfutie  Wedlesdumstuideuannansiu  wazeanfuans
avantfataldlifgmglinn Wetlesfudesuasuue@ide maukimetaud possvila
svfamsililafans i dFnasdignsas Lmzmsﬁmmﬁ@‘lﬁﬂﬁﬁ“&mmﬁ@u@a Fasld

waniwintu waniluliaudsinesey



Ininvemyanan wazveuntIMANT

A9199 1. wansmtumsanazlulasslulénsan 6 five

fvaldnsen AredeiFunns faansy/ Alandn”

llmest lumsn

Wy 2 # 7.43 361.67
CP. 16.84 571.33
UNNANEATHY 25.24 396.49
UNINBNKEN 28.64 381.34
Mr. Sausage 28.64 602.38
mesunelulaginnandadng 49.63 850.29

- g
* = ANAKYAIN 4 €1

32918
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= ' ] oo 2, P
A9 2. u,mmmm’mmemd"mmum‘um"l,uulmﬁﬂu“lanmn 6 Elﬁ”ﬂ

aveldnsen Aede3unns Daans / Hilanda

Tulnasl
ny 2 f9 743 e
CP. 16.84 d
UWNNANLLDTNU 2524 ¢
UNenanieEd 28.64 b
Mr. Sausage 28.64 b
meisunalulaiinisedndng 49.63 a

* = ANQAYAIN 4 497

o @ & o

3 a!" o 1 § o ey [ l-a Ld
ATnTufasseneafsiwlliaNLAnFAItunNeata  weANR enuuasae

o o/ ar 1

ABNEAALINY LaRIITANNLANFANIRYAL PE 0.05
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d i T — a0 d
AN51N 3. waRIAIAMNLANAINIADAaastutasaiuldnsan 6 8va

avaldnsan AnadeBunns faansu/ Alandu

Twmsm
ny 2 M 361.67 ¢
UNNBNUEN 381.34 ¢
UNNANLEIATIN 396.49 ¢
CP. 57133 b
Mr. Sausage 602.38 b
mearnalulatinsedndnd 850.29 a

* = ANQAEANN 4 91

AAnNusasifaanesAtatullTANLANA N NEDA

FaaNHAALIMG LARINNANNLANANNTEAL P= 0.05

o d‘
LHRATN

]

E

lAnnumsae
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d7Unan1Innaay
anmsfnsuazamatiaeed  lBinadwasauarlulasdlulénsends 6 e
aznudrl&nseniudnlnenaisunalulainendndnd  azfitBundwnsauazlulasige
4o adisurivlénseneivia uanenieesiy LenenuEs CP. Mr. Sausage wasuy 2
A dauldnsanifitBunadlumsuazlulassiingada ldnsentivie uy 2 fa Wadautu

#nsanivaaan 5 fva
¥
ABLAUDLLUS

- o 3 - 1
nandnusiiledndnatin haanisifaalin (cured meat) 1w 1&nsan Lueew
3 = g -3 < - L= g
ey Wenseilas nudss Wakn va% avlinmsinasysznaunaninge bunssiueslulmesd
- o/ g g = -\ as i 1]
asluludrunangnsnaninefilednd TefniFlnanfndnamidounanaesaslunsnuas
a = o < ] < -3 v o o < <4 cg
ulnsge anaddnsudessianiafinlsanziege Aol wénlunsfianssnidenaelénsan
= yg A U + ~n
pasansonnall  aasdenténsanfididdaudresaunanldnis@assuand  asliBunndlu
3 Z’ Lt U - A o/ g
wenusylulasiiten FeanmsAnmmasenield wudn dnsendivie wy 2 f 4R
’ ] d ° ' n;v n;o o =]
gawaznuddlunsauarlulasd sndr 5 EFeRuiniImasey  sasasnnAa CP.
venaneasii  werunankan  susia winisidtnalénsantiaesiizlnateeiuly
werFlnaluliungy  msrerafinsnnidssanmaiusuameanniilaflaansiad

81117 methemoglobinemia viFaanaidassanisidunziFannauls



22

UTTUIYNTH

AN BNIAW. ﬁjﬁ@ﬂazn@umsﬂﬁﬁﬁmﬁmﬁﬁwmﬁammz’a’ﬂu. medsunatulatinig
dpmsAngie  AoemalulaBinsinens  aondunalulaginszassndndnn
nmeananavale. ngMRNIUAT. w1 18 - 23.

Tladnwol Usyyustanns uazedins udhwa. 2538, msAnmiFunoreslunmuarly
1msﬁ1u15n?ﬂnmﬁNammﬂm’ﬁwm‘sw'ﬁuﬁmmﬁmam’mlummm. By
Hnus  aonfuwalulagnszasuindudignmmsatanszils.  ngumwawuas.
Wi 3-12,

W Lugyaner. 2538, sumsaanasiuye. sontiuduaduasimunaaniugianms
uwAnenfeinemsmans. I9 25 atufl 1wl 8- 14,

iwednwal  gauiiAwg. 2532, ldnsan” watuladilednsuncnandost  n1aim
gaaunssunems ausmatulatimainems santunalulagnszaauindidnn
Minsananszile. nguNNANIUAT, W 97 - 109.

Deman, J. M. 1990. Principles of food chemistry. Avl. p. 434 -438.

Romans, J. R., Clstello, W. J., Ca?lson, C. W., Greader, M. L. and Kevin, W.J. 1994.
The meat we eat. Interstat Publismers. INC. p. 376 - 743.

Varuam, A. H. and Sutberland, J. P. 1995. Meat and meat product. Chapman &

Hall, London. p. 25 -26.



dy 3 dl Y o U 14 ﬁl = 1 gj 1 Y o ¥ € Y ¥
wnanstluenansnanulidwiunmsldnuienisfinwmintu lieygalmiluldusslevisunisen

i nsdlla visdu Bnnanuilidaudadiien wagdesdnedisdiveatenalsynasaninisluly



23

P o =
M9 1. MsAaTizrAnklslsiuaesSunalluinsmainldnsan 6 fivia

Sov df SS MS F F.O5  F.01
Treatment 5 710987.488 142197.498 87.688™ 271 425
Ex. Error 18 29189.884 1621.660
Total 23 740177.539 32181.632

CV = 764

Kk

il

high significant of 0.01 level

P a ol
A19°90 2. NMsaesizviananilsisiuaasitannlulassanldnsan 6 fiva

SOV df SS MS F F.05 F.01
Treatment 5 4041288 802.058 « 219.184™> 277 4.25
Ex. Error 18 65.867 3.659
Total 23 4076.155 177.224

Cv =733

K

high significant of 0.01 level





