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Studies on Analysis of Food Additives- (] )
Studies on the Determination of Nitrite in Foods

Seok-Jo Cheon, Young-Hee Lim, In-Sang Song and Jung-Bae Ro
Food Research Institute, Korea Foods Industry Ass., Seoul 137-070, Korea

ABSTRACT-This study was carried out to discuss a colorimetric method for the determination of

nitrite in meat products issued by the Ministry of Health and Social Affaires of Korea (1985).

1) The recovery rates of nitrite of test solution extracted in the room temperature were higher than
those obtained by the heating extraction.

2) In the room temperature, samples prepared with the slice were more effective than the blending
method and the distilled water as extracting solvent for nitrite was more effective than the phosphate
buffer solution.

3) The extracting time showed that thirty minutes were enough to extract nitrite and the diazotizing-
coupling reagents, 30% of sulfanilamide and N-1-naphthylethylenediamine were better than others.

4) The nitrite in a test solution greatly decreased when the solution was distilled. In this case, the test
solution should be used as a control.

5) Ten minutes were enough to couple nitrite.

Keywords (] Food additive, Nitrite, Diazotization-coupling method, Sulfanilamide, N-1-naphthyl-
enediamine
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Fig. 1. Absorbance spectra of nitrite standard sclution
and test solution with and without adding HgCl,.

Table 1. Recovery rate of nitrite nitrogen of test solution
extracted with and without heating at 80°C

(sample treatment; slice) (%)
15 30 60 120 (min)
Heating added HgCl; 99.07 101.86 104.02 92.88
extraction not added
77.40 78.95 91.33  100.62
chlz
Not heating added HgCl; 106.19 114.55 102.48 114.86
extraction not added
85.14115.26 88.85 102.17
HgCl,

Table 2. Recovery rate of nitrite nitrogen of test solution
extracted with and without heating at 80°C

(sample treatment; blending) ()

15 30 60  120(min)

Heating added HgCl, 64.52 64.90 72.00 74.84

extraction not added 70.97 74.84 69.94 18.97
HgCly

Not heating added HgCl, 82.19 82.58 80.90 85.03

extraction notadded (g g, 5484 67.10 7677
chlz

A} (blenol) 3k 2] 5.0l } A4l FF2H (20ug NO,
-N)& #Hobsle] 3488 Jehd Ze] Table
1~20]c}, =3 Lﬁ’ﬁ(*a‘—\’i—f’ﬂ/\i F% ol3l WA ol
gt ), 23 % ofA4l ZF Ly F4 AW
E3]e Fig 29} 7t}, Table lol42t 7o) ZA|
el uhdoll uwel HAE AEEd A9, &3 o

L

HgCLE #7h@ Alaeldt 1347 1W7kee
siole W 4ol Hololglon] Azt
HgClel $a71elas 2407kol4l sl4ge] 22

o watelct, w3l WAE 739olE HgCLE o

e——e without heating test soln

0.04 O—0G heating test soln
L O——Q nitrite std. soln
£ 0.03
<
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Lo
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B
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Fig. 2. Absorbance spectra of test solution extracted with
and without heating at 80°C for 2 hrs.
Test solution was added HgCl,.

The Korean Journal of Food Hygiene, Vol. 3, No. 2



Analysis of Nitrite in Food 55

HeClL, #7H35ol #igiol
of AR 2407ko 7 74.8% u
£ vehioich, WAe 4

el Heh 2482 ehigalah B3 -A2s
o HgCl, 5 #7}3kx] 9tz 3 =

gxo} voie,

webd ZAH RS Adse Ho 2o 7

©% yepgtow] AcklA2 HeCl,E ARgsia
e dY EAbe TE5e ARRE w72
7hAdZE Adolmg B Adolx] shqlsl Wil
23k HgClLol Fa7byo] 22 Aaao] 1 A
o= Aok E=g AEAS T 247k
A 30tez F 4 glglon] AELEE 80Tl
A ALes Welegd Fldela A4S He 4

ﬁigw—%%*l%WEﬁi%%¢&¥ﬂt% 9%
24 (pH7.0)% ok s

TR @ n
¢ ol
Foe g
o] 0‘1)“ ol =
a3
o .
o
i
2
ao ]
=
El
ot )
>
o3

~
op
[
N P
>o O};zo o
ok mlo
-
ofo
o
ok
L
B
o
s
ol
bt
sl
B
X
Mo L ¢

>
=

EEE AU 7Y ZRE2H -2
b3 [2an

A gl

oo
32 o

*
£ 2 r1r

Z
o
@)
on
ko

ot n®
ol
Eh
!“iﬂ o

°H o 11\—5}5; 5101 9;1 .ol
H 7} ofHARZ-S |+
ool ¥ 1.2} HgClzi 7‘&7}5“1 o2 4|3g

nlo

O—{3 extracted with
distilled water
®—e cxtracted with
phosphoric acid
buffer soln

Absorbance
e o o
8 B R

(=

460 500 540 580 620(nm)

Fig. 3. Absorbance spectra of test solution extracted with
distilled water and phosphoric acid buffer sola-
tion.
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Fig. 4. Absorbance spectra of test solution and nitrite
standard solution before and after distillation.

Test solution was stirred for 30 min without ad-
ding HgCl,.
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Table 3. Recovery rate of nitrite nitrogen of test solution
extracted without heating for 30 minutes

(%)
slice  blending
dded 107.78 .
before distillation a ted:liClz 90.00
not adde:
107.11 70.89
chlz
dded HgCl 15.33 2,22
after distillation & te::ld 3 2
no e
14.44 .
HgCl, 2.22

*Sample was treated with slice and blending, respectively.
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Table 4. Effect of color developing degree of different
acidfying reagent and stability of azo dye.

. Absorbance (540 nm)
Time

(hrs) None IN-HC! 0.IM CH3;COOH 0.1H H3PO4

0 0540 1.190 0.960 1.130
1 0.550 1.200 0.990 1.120
7 0.545 1.180 0.980 1.115
15 0.540 1.170 0.970 1.100

£ jew Ansly FHEAL BzE 22 A
fob o AREAT gl FAYORA
ngshFoiol ¢ soleh,

Diazo2} HS0ll UM AtMztx|el 24 E —Diazo3t
ubgoll 4l pHe| S =Ash7l flste] 1
N-HCl, 0.1M-CH,COOH % 0.1M-H,PO,%

QAo i £4ATH Table 49h ek,
A oA ke dzToldel FRes)
Pba wgkoe] Zejel wpold AHgShL Sle
N-HClo] 7} ae] gostoich, 2 chgoe
0.1M-H,PO, % 0.1M-CH,COOH2] %A°lgl
o}, w3y Ao obges IN-HCIE A& 7%
o| 7b4 o5 shdrt,

Diazo2t ¥ CouplingHlel Blm—olutHoz Ag
Table 5. Comparison to the color developing degree of

different diazotizing reagents and the coupling
reagents

1 2 3 4 b 6

1.322 1.418 1.332 0.902 1.116 1.425

Diazotizing reagent Coupling reagent
N-1-naphthylethylenedi-

amine

1. sulfanilamide

2. sulfanilamide N-1-naphthylethylenedi-

amine
(solvent; CH;COOH)

N-1-naphthylethylenedi-
amine

3. sulfanilamide
4. sulfanilic acid

(solvent; CH3;COOH)
5. sulfanilic acid

(solvent; CH;COOH)
6. sulfanilamide

(solvent; CH3COOH)

a -naphthylamine
(solvent; CH;COOH)
a -naphthylamine
(solvent; CH,COOH)

N-1-naphthylethylenedi-
amine

1.5
g 10}
S 1.

«

£

3

e

< 0.5}

0 %0 500 540 580 620 (nm)

Fig. S. Absorbance spectra of azo dye formed from the
diazo-coupling reagent dissolved 30% acetic acid
solution.

Diazotizing reagent: sulfanilamide
Coupling reagent: N-1-naphthylethylenediamine

sl3 9l diazodt % couplingd& ZHx3s7]
sto] Zelo] whyo utel diazo®t % coupling W
09 #3ted 1o FFE Table 59 il

E% dlazoﬂ =% couplingd FollA 247t 30%

ZAR2ol e 2 ulE sulfanilamide®t N-1-naphth-
ylethylenediamineol AR 2L AnE velhyel
o}, =3 ojEel Ao F43bEe 540nmel%
(Fig.5).
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, 158, 30802 s

E

Table 6. Effect on the color development to the diazotiz-
ing time

Amount of Diazotizing

Absorbance (540nm)
NO,;-N(g)

. . Mean
time(min)

3 0 1.460 1.465 1.462 1.455 1.460
3 1.480 1.479 1.482 1.480 1.480
15 1.480 1.478 1.480 1.483 1.480
30 1.485 1.490 1.485 1.490 1.486

Diazotizing reagent: sulfanilamide
Coupling reagent: N-1-naphthylethylenediamine
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Table 7. Stability of color development to the various Table 8. Effect on color development to the coupling

diazoting time reaction time
i 0 3 7 14(h Amount of Couplin
min 2 (hrs) NO»-N. ) P .8 Absorbance (540nm) Mean
0 1358 1.390 1.385 1.350 1.100 2-N(g) time (min)
3 1.400  1.395 1.390  1.375 1.123 3 5 1.390 1.385 1.385 1.388 1.387
15 1.389 1385 1.375 1.318  1.040 10 1.400 1.405 1.405 1.403 1.403
30 1.410 1400 1.390 1.335 1.142 15 1.400 1.400 1.395 1.405 1.400
* Diazoting reagent; sulfanilamide 20 1.405 1.408 1.400 1.405 1.405
Coupling reagent; N-1-naphthylethylenediamine * Diazoting reagent; sulfanilamide

Coupling reagent; N-1-naphthylethylenediamine
Coupling AlZt2 HE—Felof sho 2% coupl-
ing Al7ko] 2002 slof gled] ©l% coupling A& E HolE uehlzl eigkeh, mebd Fele
AlE ARE3ke] ukgAl7HS 728 Zle] Table 8ol shSA17ES- 10502 & 4 Ay AL 4+ o
o}, Coupling #]7ke] 581l 7A-folle FHest o
7bR whgkAlal 108, 158 3 2089 Wz 7l

rir

o

1812) egols Aol L8 8458 Uehiel
a,

L HEAITRS 308 W 24170l M b £ 31485 vebiol o) HeCLE doleha] 942 Ajdgee 47 3084

&Sz iR AR Fol 4 AF-Foluc) Fohoo] oo als Eetelabel vehyde},
Algdgoo] Y e TR of SF 2T P ofalalzel £4slo] dlagol A Aslslnz Aggdor B

¢ Ao} glek,

6. Diazo3t ukgolls 4k shali= AER 2Tl dae] IN-HCle] 714 $2& A5 veluoich,

7. Diazo3t o couplingdle 77t 309% ZARENo 2 =hE sulfanilamide®t N-1-naphthylenediaminee] Z&¥ % &
ol 7hah oz sledet,

8, Coupling #17+& ZFele] 208141 10823 th&4]2 4 QUsich,
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