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Spectrophotometric Determination of Nitrite in Food with Sulfanilamide
and 8-Naphthylamine-1-Sulfonic Acid

ZHONG Xiao-yong, SHI Wen-jian*, CHEN Xiao-yun, YU Yun, SONG Wei
(College of Urban Construction, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract; In this manuscript, A novel method of diazotizing-coupling spectrophotometry with
sulfanilamide and 8-Naphthylamine-1-Sulfonic acid to determine nitrites in foodstuffs was
developed. Room temperature, In the presence of potassium bromide, nitrite could reacted with
sulfanilamide in NaH,PO,-H; PO, buffer medium of pH 3 at room temperature. Then diazonium
salt reacted with 8-Naphthylamine-1-Sulfonic acid, forming red azo compounds, of which the
absorption peak was 518nm. The apparent molar absorptivity was 3.9 X 10* L/mol™! * em™,
The Beer’s law was obeyed in the range of 0. 02 to 1. 4 mg/L. RSD was 2. 22%. The recoveries
were in the range from 98. 0% to 102%. This method has been successfully used to determine the
trace nitrite in food.
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R E xRN,
BAIERPEMREMRE T EETER LK
®AHEE BAFES=KRA . HPUSERER
MARNTEZ. BEAGTEMRYES 5 FKMAK
B Ak R D7 2 T B R AR A B R E . X R R AR
ZHMEEFHEW EBEEF. REES. B
WA ERMARMEABAEEENE LHRE
HET KRB THE ., EAFEARASE K
FANEREMTEHNN D PROEHERESRES
THZ. ZhERE HESATFTRAZREHENS
e, HRZAESZHMAE FURGCENT
#'7. Reddy M. C IZHBE K _HMAEE AR
), 2- 250 R B AR, R O BE B, 3R L EE R R )G
MK 3.0X10° L« mol' » cm™® . RENE T M
REMBERREFERUBEIER4 S BT
ZZBRBEASHANAEEME. BHEH
BRR N 518G KR R — B 37, RAIERE
BREER . HREMEBEZ _HER—MESEY,
BUHKREEMERAMBSKAHETTHE, &iE
THE—SEE1-FHRAAAERMER RS
TR WA NS R B E A R,
REER AW EREREMRA.

1 MH5Fik

L1 {EEmikH

1.5X10% mol « L' WM AABE & MK, 2.9X
10* mol » L” RS BE A bR HE 75 K 54 X 10 mol « L
BR-BR S E PR AR 25 R
KW ;2. 9X10° mol « L WM (LLF B #R A SM)
JKIEVE33.3X10° mol » L 8-HE-1-ZEHM AT
fRiFR % NSAY KW ;6. 98 X10° mol/L B Z5 e I
W;2.93X10° mol/L H BE¥ ;4. 18 X10° mol/L
TRREWL. DA LR AR R

UV757CRT A ¥R B it LR R 225 H
BRAR & PHS2C BERE I : LTRSS
fil
1.2 XBAZ

#25 mL ABRPEKKBEA 2.0 mL BE8-B%
SRS M H.0.5 mL RIALEE KB, IMAZE
WAE 20 mL £6,8M 1.0 mL THRHAIRES
BLEFEHBALOmML SMAKFEB,.ES.BES
min, I A 1.0 mL NSA K&E® .35 /5, FHEMEK
BWEBEZEZE. 1 cm HEIL, PRI 78 48 5L )
VW AES L, 7E 518 nm B AL & 75 W 0 BB BE

2 ZR5®

2.1 ERASNBEASTAIEE
ARGEMPALEIER  FEMAZRE
PAULYE 8 B B FE R AR 2 4 T 2E 17 1R & R DL & 7
A0 B A S AL B DT BE B e X R G 0 B E L BB
W AEREKBBRPRETERAHASNBEAS,
WEERTITR 1. AR 1 ALEF L BEXGT
BA SM— B M SM—NSA A B RLEY %
MERABEE, B THEEIBEY, Bk E
SMAEXN ERIXH, NSA fERBERA. SM A
NSA 8 24649 i RBOE % A 1,
£1 BRUEARBETERASMRSEASMHEEF(pH=3.4)
Tab.1 Selection of diazo compounds and coupling compounds

in the acid medium(pH=3. 4)

RAml P
BERAS BEAS BK A
(L + mol’ »
Amex/ DM 3
cm’)
Alpha . 3
naphthylamine J acid 515 8. 80X 10
Alpha .
naphthylamine SM 520 1.36X10
H acid J acid 428 1.19X10*
H acid NSA 430 1.16X10*
. Alpha ' \
H acid naphthylamine 430 1.12X10
H acid SM 438 1.21X10*
J acid H acid 424 1.00X10*
SM J acid 484 1.54 X 10*
SM H acid 522 1.97X10*
SM NSA 518 3.90X10*
sM Alpha 516 4.44X 104

naphthylamine

2.2 SM #1 NSA Hi g ¥ 5 #F

SM %3 - E B 5 WM A £ TR AR B A4 B
HAL FEBRENFEHE KT SMEKEE, B
RUBYHF THEHRERE 2. BREANWFEEK
KT EEAGYHKIEME, NSA EEHRIiLE
HEREX, BARME. Hik, AGH#H ESHT.NSA B
e MBS HS .
2.3 BERBERERGNER
2.3.1 REBEWH@GE BHIBRIE RBRTR
EXMEABARMME ., BRRER . pHEE
2.5~5. 0 HE M, REE L ERELE 3),R
HER. IRENEFEEEREARNABER
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MER— R R P #FT. HIEEE 4X10° mol/

LR — RS 2.0 mL ENEB AR K

B pH ERBEIELA N . BARERK.
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Fig.1 Adsorption Spectra of Azo Compounds

H,N-O,S—@—N=N 0 NH,
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Fig.2 Structure of SM—NSA Compounds
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Fig. 3 Effect of pH on Diazotization

2.3.2 BEMREAEGYH BEFERLAERET
B ERB TS M, HELBHE.E0~25
CZEABREBEMNLBRNER, 5REH,SME
FETE 5~25 CHOLHE PR, RAKRERL LEE
ECERMNER BT HTH,
2.3.3 REHAGHAEZ CEEARMHNBE AT
BB R R m FREA, WH TR, RER
LR R BT B AR AR TR ER B AT
M. HEBFE, KRBT ERLHE 1~20 min, 45
REH 5~20 min W, BEEREHRK, HitkF
KR Bt ] 5 min,

4+ H17E 0,5,10,17,25 CTF RGBS BIX K
BIE R W, 45 5% W 4, I8 BE X4 R RE I (6] A 88 K%
W, I B AR B A RN R T KA E L, R 2
ER RN AR, LR 25 CRIY 20 min,
2.3.4 g AEGRE BT HRERMALRLE

W MR EN AR, LRI E. 2
FMARFBMER BN 5N RICBER, EE
RUFHEN N OER, TREFLES. RE
ZEREWN RUFEAIMPERLR N #HE, &
BEMARCHERHA 0.5 mL,
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Fig. 4 Effect of Time on Diazotization
0.5
0.4
0.3
A ——0.0%KBr ——0.5% KBr
0.2 —3—2.0%Kbr ——0.04% KBr
0.1 —2—1.0%KBr —&—0.02% KBr
0 L 1 1 1 1 L R
0 30 60 9 120 150 180 210

#f [6)/min
BS5 RUGHARSEHNBEREEREATLM

Fig.5 Effect of Potassium bromide on Diazotization
23.5 32U AEHYH LRI E BER
BEXH 107 mg/L MR KEB, HHNRET
SM HI NSA ¥ BT BRI . 45 REWH. SM ¥k
BETE 4.64X10° ~ 4. 64X 10* mol/L,NSA 3k &1
5.28X10° ~5. 28X 10" mol/L MR HERLE,
##E SM IKE 2. 9X10° mol/L & # 1.0 mL,NSA
WE 3.3X10° mol/L ¥ 1.0 mL,

2.3.6 £AETFHYA HLBFIE MEHP
EREEEFHER#ATTRER, EHBREEGT,
ETHBEANSEY 10 mg/kg BE, MAUTENE
WAL FE B F (mg/kg, K LB : K™ (300),Na®
(500),Ca** (300), Mg?* (300), AL (50).Fe*
(50), Zn*" (50), Cu** (50), NO; (300),
S0,?(300) ,CI'(500) ., F (100) , Br (100).T (100),
SCN (50).CN'(50) . ZRF MW . g ik iR &
HREZNTF 5%, LREFEFATHR NO,~
B W %€ .

2.4 IiEthsk

XM MK SRLE 2,
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2.5 HE&;oWw

HANKRBESHES(ERNS0 g BEFTEA
20.0 g )R 20.0 g), L BXHRSE EF 250 mL
BeAe, n12.5 mL MRS AW B, BL 70
CHA WKL 300 mL 43K K XA BEA 500 mL
AR, FHABPMM L min, REFRHEE
. A5 mL 10. 6% E& LA BB -5, B
ASmL RESH 2N IBBFBR UNKEER
B. MAKEZIE,#5,HE 30 min, R & EEEH,
BT I8, F A PIIEH 30 mL, B A

BEM-BERR S E WS L0. 5 mL MALHUK B .
20 mL R &L ESERA 1.0 mL SM KM,
$£5],#% 8 5 min, A 1.0 mL NSA K&, &
BARHBEZE, 5. 20 min J5,1 cm A, L
BHEZAGRMRE, KARELBELHEDE
WIES W, P K 518 nm LB F R B R R ALE.
FIAREMA LM ERER (n=8) 3 5 E R HEF
BHTTHEBLEE, MEER-HIAL3, L3
A, AEBENEE S ERREFT RN EEEY
S HARESHEE.

E25 mL ARSI RABBEBI 2.0 mL
*®2 LM
Tab.2 The standard curve

R/ BERBARE e
FE B 5 77 7 HER - (mg/L) (L mol ~
SM—NSA A=0,419C + 0,002 2 0.999 4 0.02~1.4 3.9X10*
National Standard Method A=0.471C+0.003 6 0.999 4 0.01~1.3 4, 3X10*
£3 RAEKINER
Tab.3 Analytical results of NO," in foodstuffs samples
Ba ik WEE/ AR A7 o U 22 AR/ BEME/ =1
(mg/kg) RSD/ % (mg/kg) (mg/kg) /%
37 SM—NSA 49.8 2.00 26,8 76.1 98. 2
B R 15 50. 3 L 84 26,8 76. 7 98.5
W4T E/H SM—NSA 12.5 2.98 11.6 24,2 102
BRI 13.1 1.96 11.6 24,6 99.2
=% 2 SM—NSA 6.50 2.22 11.6 17.8 98.0
B Z A7 o 6. 74 2.68 11. 6 18.4 101
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