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Determination of nitrite in pickles by gas-phase molecular absorption
spectroscopy
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(Greentown Agricultural Testing Technology Co., Ltd., Hangzhou 310052, China)

ABSTRACT: Objective To establish a method for the determination of nitrite in pickles by gas-phase molecular

absorption spectroscopy. Methods The nitrite in pickled vegetables was extracted with a boiling water bath. After
the protein was precipitated in the extract, the volume was fixed and filtered. The content of nitrite in filtrate was
determined by gas phase molecular absorption spectrometry with citric acid - ethanol solution as reducing agent.
Results Nitrite had a good linear relationship in the range of 0.1~1.0mg/L, and the correlation coefficient was
greater than 0.999. The limit of detection was 0.6 mg/kg, the limit of quantification was 1.8 mg/kg, the recoveries
were 81.3%—-99.8%, and the relative standard deviations (RSD) were less than 4.7%. Conclusion This method is
simple, rapid and accurate, which is suitable for the determination of nitrite in pickles.
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FRENTH & AT 20 mg/kg.,

BT, WASERER I E A e EE | B aiRE .
DS ivin 2. SN oy -2p v I LR e o2 iR L P A Ly 7 s
HeC R R BRAE T, 450 B0, B P i ok ik
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S A S e 5 R R B P i A A L
35 (Griess 1) V2L i b AGHN IV 7 2 A s o 125,
2R R I s A R R LA R R B RS
L R, (RAENN E — SR B VAT A I B0 Y R 0 ) 5 22
FRVE M AT, SRVE R B, FELE adfe v T H
FFIRL I 28 . A G A BB s, ST ROk
T 20 4l 70 AL A —Fh T | PRE Y b T B,
I A2 0 SRS FIRSCRE A2 28 OGS A 7 0 — il
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FpOIEAE R R %) i, 2 R A B Y BRI, IR AR
HYASJIEER (XTG5S 257 A T, (Wl v] LEFI T B shfe ke
i F e KA S, B R RAR . 0 R RO o
0 BUTHRBE 58 ARSI 3 B R G s, T D B ] b
T A P 0 R A o A [ 248 P 3 2 v A I A R % i
HE R R TR .

2 MHERE

2.1 UE5EH

GMA3386 S AH A T W BOGIE ( F AL AR 43 B85 1%
WA R F]); BSA224S 43 B K V- (18 [ 58 2 I3 28 H));
HWS-28 H #E IR K T 58 (i — 1 Rl 2 A3 A FRA #DD;
UV-1800 %2 4k A WL 4y 56 6 BE 31 (H A B A wl);
KnifetecTM 1095 & 918 B 0L (P AR W AT AL 2R 28 7));
Milli-Q Reference i 4l 7K AY (35 H % HHA ) o

RN . WARFALH . — KA EIE . KB, 7K
R(orhrat, i db g0 IR R, SRREF (T
afi, VPRI A R A, ERER (LR A, KA Iy
AR, WAYERER HER (200 mg/L, LLFRIERENIT, dt
WA B EHCA R A, S2I K —20K

Bt SRR A T TR AT R ) 174 T B I S il
22 KWHE
221 ERBA

WARFALER (106 ¢/L): FRIL 106.0 g TWEkF LA,
FAK B ITH5 B 2 1000 mL.

CPRBERS W : PREL 220.0 g LBRFE, J6hN30 mL kK22
W, FKFRBEZ 1000 mL,

MRS ¥ W (50 g/L): R 5.0 ¢ THEREN, BT
100 mL #UkH, BHIE&H

0.5 mol/L FrEEM+30% £ B FREL 105.1 g —/K&
FrEERR, VEART 1000 mL 30%FHY Z A
1.5 mol/L ZME+30%ZBEW: BRI 90.1 ¢ VKLTR,

VRAET 1000 mL 30%/1 Z B W .
25%(V:V)ER IR +30% LA i : B 250 mL WERR,
JH 30%I1) ZFEE W E 2 3 1000 mL,

V. il R R AR v W (5.0 pg/mL): s AT, WEER
2.50 mL WASFRERAREVR T, BT 100 mL IR, Ik
BB,

PR LA Z: 20 BIERS UL 1,00, 2.00., 3.00., 4.00,
6.00, 8.00. 10.00 mL MAEFRERARAESR AT 7 4~ 50 mL
R, KRB EZE.

222 HSETAE

OFE TR &

BEIL 7 b E SRR i A 200 g, FHE YIRS
AR S R

@I

Z: 18 GB 5009.33-2016€ &b L E R B
AR ER SRS RRER A 2 ) U7, SR /K TS 4R M 3 1)
WA R, AN ST T, B R
200 mL KT 100 mL, 7ESRIESEBUBCRIMETIR FH& T
FALER RS R ER PR . FRBCEBR AR

FREUS g(RE A 2 0.001 @)53 3 34F, B T 100 mL A
FEHIEMP, 0 12,5 mL 50 g/L MARIBRAS IS, A
70°CHy7K 70 mL, &%), F KB MM 15 min, HBUH
BEKBEHEH, IHHEEER. EREE LR EIGE
Z 100 mL &8P, A 5 mL 106 o/L 372G AL #AE ,
4], BN 5 mL 220 g/L ZFRAFE R, UVTIEEAE.
MUK ZBZIE, #4, W8 30 min, BE FZIEN, B
WOHUEAC L I, FFEWIEM 10 mL, JEW LA TR
WOGTE AT I RE
223 BELH

IR B (Zn)zs D IIBAT, WER: 213.9 nm, A
AR, A 0.5 Limin, FEAMFERHE: 50 rpm, F1%E
Bk 25 t/min, ZEIRIFE]: 15 s, MIERTE: 30s, ERITR:
I, I JEH: 0.5 mol/L AP IR +30% L VA

3 #R55%
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3.1 Mk ke

TEABEAAAE 213.9 nm A0 W EAFA BIMA /R
EE A=lg(1/T)=Kbc, 2§ — V47 B a0 Bl i kb a4
iy AL RRES, OB A 5 WO6Y Yk
c(mg/L) KW ISZE B b(mm) 8 IE b, 536 T A
%, R AHIE S R VR (Zn) 28 O BAR AT VR AR TR, e K
213.9 nm AZbEATINE -
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LA S 4 TRl 5 Z A B B AT DR, Vet ] <= Fifi 00173 | //
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" . " . _MA
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0.0782 | 0.0259 |
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0.0608 f 0.0086
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= 0.0434 | . g X
0.0347 T 1)/
0.0261 | /2 ) Bl 4 SERIHE] 30 s, EEHE 60 s B
0.0174 /"/ Fig.4 Graph of 30 s delay time and 60 s measurement time
0.0087 |
. S S 0.0833 ; MA
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MA
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33 FAERMZGMSEE R HR

Fiz M4 0.1, 0.20, 0.30, 0.40. 0.60. 0.80. 1.00 mg/L
BB A AR E RN 2k, AR T RE N Y=0.02549X+0.00066,
RN 0.99993, HiHITE 0.1~1.00 mg/L 7L FH N,
S TR R 1 3k B 5 RO B HA RAF IR G R

TR R ) A TR Ak B G 2 P R B0 D R AR 5 20
W, BRI R ORI 2, KRR AR
IDL=35/b #4714, R IDL ARF N6 IR, sk 20 ¥k
25 FUEMFREM 22, b ArdE i 4 B R rp i RbR, 38
HR A — s B AF 0 1 R B i 2 TP Edis T3S 3 20
WS FUME R ER 224 0.0003, F8ALNRHEERLE
G B A 0.03 mg/L, YRS IRERLH 5.00 g, A IRED
100 mL B, J5246 HBR A 0.60 mg/kg, LA 3 f5H0K HIBR
M, Z R E R 1.8 mg/kg.
34 [EIERKIEEELW

Ay HIBERE 0.6, 1.8, 6.0 mg/kg 3 ANKEHELTER A ENg
IR, B IR AT BOR AR 6 63, T3 S g (R
F0.001 g), FSLH LA E B R ERER 1 i, LUndR
o R AR i R AN RIS TR TR, S0 i [l
RBAKIFRAE R 22, A5 FRIIZ LM EISCRTE 80%~100%
ZIa), BEICREER B R, kR TR, A AR
HEMZEE < 4.7%, W03 3, LA LA 2 I .

£1 TR EA TRORAZ BRI SRR

Table 1 Experiment results of reagent blanks and standard samples under different reducing agents
5] A7 B AL RSD/% FrRREmOL RSD/%
1 0.0006 0.0480
2 0.0008 0.0466
0.5 mol/L FrEffR+ 3 0.0009 0.0468
30% BV 4 0.0008 149 0.0467 2
5 0.0007 0.0469
6 0.0009 0.0475
1 0.0074 0.0477
2 0.0073 0.0479
1.5 mol/L Z. A+ 3 0.0068 0.0488
30% VAW 4 0.0072 4 0.0483 1o
5 0.0078 0.0472
6 0.0075 0.0467
1 0.0024 0.0494
2 0.0036 0.0497
25%(V:V)EL iR+ 3 0.0018 0.0495
30%Z B 4 0.0027 323 0.0475 '
5 0.0035 0.0481
6 0.0046 0.0489
FT2 UHERHERMNWEHRIESER
Table 2 Experiment results of detection limit of nitrite
ERes WOt R ERes WOt Py WL s WL
CK1 0.0003 CK6 0.0003 CKl1l1 0.0002 CK16 0.0003
CK2 0.0003 CK7 0.0008 CK12 0.0003 CK17 0.0007
CK3 0.0003 CK8 0.0009 CK13 0.0000 CK18 0.0003
CK4 0.0003 CK9 0.0007 CK14 0.0001 CK19 0.0004
CK5 0.0006 CK10 0.0006 CK15 0.0002 CK20 0.0000
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Table 3 Experiment results of the spike recovery and RSDs of nitrite
’igjﬁf j'zriif B a4 I % R 1%
0.6 84.2 86.3 85.2 83.1 87.6 84.3 1.9
1.8 1.4 REUN=P)N 88.2 87.6 85.8 88.1 89.3 83.6 2.4
6.0 923 93.6 93.7 94.7 932 93.4 0.8
0.6 85.4 86.3 84.2 83.8 84.6 87.9 1.8
1.8 0 EAR(:: I INSA 86.9 90.2 88.7 85.9 91.2 86.8 2.4
6.0 95.8 99.2 96.7 93.6 96.5 90.3 32
0.6 87.8 88.6 85.4 82.1 81.3 88.6 3.8
1.8 2.4 KO h 90.3 95.6 88.7 85.3 84.2 88.9 4.6
6.0 99.5 98.7 923 99.8 93.6 94.5 3.4
0.6 92.1 90.2 82.5 83.4 85.8 86.2 43
1.8 6.1 53 88.3 86.2 87.9 91.2 95.4 96.7 4.7
6.0 92.5 88.6 89.7 94.6 97.5 86.3 4.5
0.6 87.6 91.3 90.2 88.5 85.4 84.5 3.0
1.8 52 W3R 91.3 87.6 88.7 88.9 84.3 86.8 2.7
6.0 89.7 93.4 925 87.6 95.3 96.4 3.6
0.6 84.5 83.6 85.7 84.7 88.6 83.2 2.3
1.8 2.6 R 87.5 89.8 86.5 93.2 91.3 92.5 3.0
6.0 94.8 97.6 91.3 89.8 88.6 93.2 3.6
0.6 83.8 86.5 84.2 88.9 87.6 89.4 2.7
1.8 1.9 fEr# h 89.8 90.5 94.3 95.6 92.1 90.4 26
6.0 96.8 94.7 95.3 93.6 89.3 91.3 3.0
F4 SEFRGEENIREGER
Table 4 Experiment results compared with national standard methods

A2 R AR E LS R /(mg/kg) M TG I 5 45 2/ (mg/kg) XTI 22 /%

RGN 1.4 13 3.7

O b 2.4 2.5 2.0

EE 6.1 5.9 1.7

K 52 5.1 1.0

3 2.6 2.4 4.0

Jie 11 % 1.9 1.9 0.0

3.5 S5E#RGEEER
H 6 ASPFHMEHEMEEMALN, 55Kk GB

5009.33-2016 H {43 66 B LU K AR 58 89 5 ik 0k 4
2k AR 22 34/ N F
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TR 5 A i — B
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F 4% 4), HIHIZ T EN

ABIFEHE ST T —Fh SR 31 WO 1 I 5 9 i = o
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SRR TR G R A B JE TR AT S AN e b
B, THBR T DRE AR B EUR AT RE A A B € T ) S e el AR
BT, H GB 5009.33-2016 4361 s ¥ i3 2 WAl
FRER R BR K 1.0 mg/kg, A 3 7 Al R A A6 BR Sy
0.60 mg/kg, AHHALEBRM T, A EHAH &N REE, [
B B SR AN T AR, B TRISCR, HAR
B 1 IO FH I 5% o
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