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Determination of nitrite in food by using headspace-gas chromatography
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BRARRIE R ETMEHMP 50 CEHTELAE KRR, A
FrAEFHIRTHAES BAR Y. R EAT. EREA KK
B EDRAT AWML P4 0.999 0. A& H 5 mL &, i &
Ay Al SE E H 0.001~0.200 mg/L; & iR & A5 A M R A7 At
%'k 0.999 5, MHFH 3 g b, aF B e L E A 0.67~
167.00 mg/kg, A EAEBEBRK ABRERAL. T4 hFw
W AT, ST Head Al R S P R AN BR B BT R O ik

KR LR L TR AAEH; LRI BB A ; 3R
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Abstract: The determination of nitrite content in drinking water,
smoked bamboo shoot, grandmother food and roasted ear tip was
studied by using headspace-gas chromatography, and a fast, accurate
and quantitative detection method of nitrite was established. The re-
action mechanism of this method was deduced, and the relative prod-
ucts were validated by the headspace gas chromatography-mass spec-
trometry. The sample solution of smoked bamboo shoot,
grandmother food and roasted ear tip were analyzed after crushing,
boiling water extraction, precipitation and filtration, and then
sodium cyclamate and sulfuric acid solution were added to pretreated
sample. Diazo reaction was reacted in headspace bottle at 50 C.
using the derivatives of cyclohexene as the target product and quanti-
tative analysis. In this paper, the low concentration standard material
standard curve r? was 0. 999 0. Moreover, the corresponding
detection range was 0.001 ~ 0.200 mg/L. when 5 mL sample was

used. However, the high concentration standard material standard curve
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r? was 0.999 5, and the corresponding detection range was 0. 67 ~

167.00 mg/kg while was 3 g sample was used. It was verified to be a
good method for the detection of nitrite in food, with low detection
limit, wide linear range, and good repeatability and recovery rate.

Keywords: nitrite; headspace; gas chromatography; gas chromatog-

raphy-mass spectrometer; reaction mechanism; cyclohexene
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A b A v S R v 0 i LT & 7 AR B0 W 5 i s Ak A
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oA B SR ORAF TSI, TSR AR ST B 3 v Ak 2 ) T T
AL RN WA IR o £ AR R K RO R R IR R — S
N TGI8 B k£ 5 A 0 TR A7 B A v 2 A A 7l R
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WAL SR < A3 BT 4l KT e E AL K A IR A

ZOK R A BT S VE B A TR A A R T

PO AT LT AR A« Ak Al >98.0 %0 KR L B AE 4H
b L5

WA TR « 43 BT 26, 3 m A8 R T Ak L B 5T

DB-1 3B M4 FE:15.0 m X 0.53 mm,0.50 pm, 3 [
LHRRHEA RN ;

HP-5MS f 3B A4 HE 30 mX0.32 mm,0.25 pm, 3 [
LHEARRIE A R AR

T Al R BB ==99.999 %6, T T 91 4 A 2 R SR 7
A IRA R 453 A

RO A =>99.999 %, TN T E A A BR A A .
1.2 =5 &

525 3 BE 4% . HSS86.50 plus 8, 2% < ] DANI 23 A

S EGE L GC2010plus B, Bl FID £ U £% . H 4% &5
NEIR

4 B2 IR SPB-3 AL 85T R Al S A SR B ST 5

23 SRR SPH-300 AL, b 5 v B35 2 M B R B 52 T 5

o0 28— A (0 3% — BT 3% 3R ] AL 7697A-7890A-5975C
B, BC NIST 11 4% ¢, 28 B 2 A A F 5

HLF R ATY224 B, HAR B HAH .
1.3 KA =E
1.3.1  bRuEY A E B AR HERIAREL 0.062 5 ¢ F
110 °C 4 216 3 1) S0 % R M I 7K V%5 i )5 B8 A 250 mL %%
SR b KRR B 20 B IR ST BE UMK B R 250.0 pg/mL (1
U S T s A B T Ao R I Y TR A o Y i A T G B K
Fi e %) 5.0,0.5,0.05 pg/mL AE MpriEMS H K B.C.D, FrifE
ERWE T 4 CruksE TR A7 2 A A AR AT B.C.D
MEH A . BRI 220 g/L, 4 1 000 mL H i A30 mL
KR s WAR FAL PRV W - 106 g/ L s 10 FH BN D V5 V0K
1.3.2 MEMATALER O B RRE G STIRPLATRE L BRI 3 g OFf
WZE 0.000 1 @KL ZE 100 mL 45 9, A 5.0 mL 4 F1 i
WoYRM, $2 40, A 60 mL 70 °C 3K . 76 3b A T8 v i 3k
15 min, R HEEW . ERBOETIMA 2.0 mL ¥ 8 5 4k #7
PRSI 2.0 mL ZEREFVE IR 18 5] . B A E 2 )5
FE5) L HE 30 min, 5. FVEWH IEACH UE, 7 25 10.0 mL
) U U5 BV A

PR S CELFE 3 RS B8 — Ak B A ORE R PR T KO H)
BLHEIRRE 5.0 mL % TH 25 i P 4R B
1.3.3 WA ik A IR 50 C @ W RE 55 C . 1%
2 B 60 °C, GC i FR i [A] 11.0 min, & & I i 0 )
30.0 min, & & ®{AFL 1.0 mL,
1.3.4 SHEEESH

(D) FFETHERRF 80 C (3 1 min) .40 “C/min J} i
F] 100 °C (£ 2 min), 40 °C/min J} i F] 200 C (f§ #F
2 min) , 3 8 min,

(2) HAoh iS5 A=W 150.0 °C L, FID &y il 5
B 300.0 C, &AM AA S, A 40.0 mL/min, 25 5,
W 400.0 mL/min, @3EA R E 1.99 mL/min, B S K&
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30.0 mL/min./3#i b 20 @ 1,
1.3.5 AJRE NS

(D A TFHREF 80 C (£ 1 min) .25 “C/min Fi
) 155 “C (ff£4% 6 min) , 3L 10 min,

(2) HoAl 5 3% AT S8 AL E IR 150.0 CL 83 H

SR OISR A 1.0 mL/min, 43 FH 100 0 1. R %
FHRBE 280 °C L B FIRIRBE 230 °C L URATIRAE 150 *C L ET fig
7 70 eV, FIAE R BFE] 0.0 min, 745 5 X 8 A R
= H 30~250 amu,
1.3.6  EAHFRER AW E 1 8 AT A ik 4k Bl m A 0.0,
0.1,0.2,0.5,1.0,5.0 mL $R7E (A% D #1 1.0,2.0 mL 47 #E
f# W C (A 24 F 0.000,0.005,0.010,0.025,0.050, 0. 25,
0.500,1.000 pg VA B2 M) #b /K 2 5 mL. il A 1.0 mL
10 mg/ml PO B 2 5 TR A V8 W, 38 S CE 2 min, A
1.0 mL 100 g/L SRRV W, B & B2 357, LHL, LA
TR B 5 20 O S B T R M R A AR 7 0 3 IR AE v B AR
JBE 22 TRV e A o T 2R 32 i 2R 3 L T 40 K R S oK
. i 2 6 1) A

] 6 AN T2 v 4 Bl A 0.0,0.1,0.2,1.0,2.0,3.0 mL
¥R A I BOM 24 T 0.0,0.5,1.0,5.0,10.0,15.0 pg T i8R
) o oA 25 5 (R ATG v 3 s v T 2o 2 o) G A b v T K
%M 23 TR B S R R A A T

M THZS P N A 5.0 mL 1.3.2 FE 5 4b B 9% W 5 AR R
e o JLA B B R AR vk B A v i 26 AL .

2 RS0
2.1 ME—SHBEREER

0.5 g Wi R B4 b5 oE 4 53 L AR K L 0 EE AR S MH s 1Bl
S3 N UL 1~3. LLE Al R 4 A 0 Cpug) 4 B AR AR, LA I T
TR AL AT & 43 59 2 AV ok 88 R0 o ok A i it £, DL Il 4~55,
VR v JBE o o ot 2 v 0 T AR Oy 1 B 26 B T OK AR S & B Y 0 T
A, WAERERAT A W Bt Ay 1.750 min, fIKHR B R
Y I 2R3 A T A K R SR K e I TR A T 2k 1 T R
Jp:y=11 1492 +377.8,7>k 0.999 0, LAt /K 5.0 mL K,
Xof T 4 A I 9 FEL A7 0.001~0.200 mg/ L. i i B2 A o ol 4R 5%
ATHME RGP EMRBORN. KETERN:y =
11 41723 623.7,r2 0 0.999 5, FRFEH N 3 g WF, %F R (19 4
W75 K 0.67~167.00 mg/kg.
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Figure 1 Gas chromatogram of 0.5 pg nitrite

standard substance
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Figure 2 Gas chromatogram of nitrite in drinking water
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Figure 3 Gas chromatogram of nitrite in roasted ear tip
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AR PR BUX 3 A FRAE B F R R IUAFAE 0%, TESL T TS S
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Figure 4 Standard curve of low concentration
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Figure 6 Total ion current of nitrite
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Figure 7 Extraction ion mass spectrometry of

nitrite derivative
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FETE R AN TE TR M L VKA % 1 R A2 U BR O B i R R L A
5 T DR A R T2 A5 TR RO Rt O B L T R A
A7 T8I T FEE T AN (] £ 5 U I B3R AR S 7 A I
2.3 HEREBEEEHESKEHR

o] s 5 5 R R A o A 2 03 L. DA AR O I R fELAE
BLE L A Dy e B E 5 B A D 22 W3R 2,40 2 9.4%,
8.7%555.6% . A Jy Tk 0y Il Ut 38 K B S A E B A
GB/T 27404—2008( 52 3 28 [t 2 45 1) ALY £ b 3HL A0 A6 30 ) Bt
s F 20K, DL S ARME MR ot S A KR, LA 10 A5 M M L 3R
E T B L 2l K T SR K A R 0,000 3 mg/L, E i FR N
0.001 6 mg/L; HAth & & i & B A 0.1 mg/kg, & & L
0.33 mg/kg. LT GB 5009.33—2010 & J5 32,

R 1 BRI E AR E R

Table 1 Relative standard deviation and recovery rate (n==6)
GB/T 5009.33—2010 J5 ¥ ARSIy
FE i B R X o e 22 MR A b v R 22
/% (RSD)/ % /% (RSD)/ %
R AR
90.3 4.7 94.7 4.0
0.025 pg
SN S IR
86.9 4.5 90.7 5.6
10 2323
SN S R
89.2 4.3 91.9 5.0
60 2323

x2 AAFFHERBINERPIHRLEESE
Table 2 The content of nitrite in the samples obtained by

different methods (n=26)

. GB/T 5009.33—2010/ A Ji:/ HA X 22 /
(mg * kg™ ) (mg + kg™ 1) %
i 0.61 0.67 9.4
Hh 3R 0.66 0.72 8.7
e EHR 25.64 27.12 5.6
ABERIK Rk (<0.003 3) 0.002 5 /

2.4 RWHH

2.4.1  GB/T 5009.33—2010 F0AJ5 # 8] Wi < 34 fig 41K A9 Jit (K]
oM AR AR R & R R IE (et D R — 1 I
B T 1 B AT R B ISR A 86,900 ~89.206, Y
10 2o R S T s B A AR . AT i MR AN
90.706~91.9 06  F2 2 s K2 BE it BT Ak R FR I B D BE
sl % B IDCRIITE B 790 D098 88 1 o 8 S 30— R I Rk
© BFFE A BLUE 4R 09 1 7T 2 T 410 i R £ A0 S0 i R 4 0 E
PECLER R 5 © A5 A 0 B 0 Y RS
S48 F 1A (8] E i I AR T

2.4.2 DRSS K B0 32 A v T ARLAL B %k 1 SR K LSRR A
il 25 oK AT L3 A IRt Rl v R AT 1 e B A
38 P A BRI 20 O €033 e D0 WX 28K R 2 A7 A8 3 1
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THER AL A0 B ] S2 30 & | 2 8 F ok E I k. &
AP Ve 2 A 1 il 2 g, B v ) B A 0 T R 8 Dy 4 A | K I
TS (T A A 0 3 ) it 45 i A 3 5 e o g D 30
B35 F 258 7K o DR 0o s 1 0 Jo A 0 T R AR T B = 1 K Y e
T AR
2.4.3  HAWTEEF N R T R @S i B
LEZKR TS HEAE R G A 0 B O A IR . i Ie R
WY, 2 Th 25 R 28 0 SOME  3 SLE FE 50 DL B AR 4E e
WMWY M B AR 25 . W 7L S E AR 20 UG T
25 HERE AR B R 8 BRI A AE 130 C AL 2 h D) B3
R A Jie 5 0 2 TR R 24K 0.5~1.0 h,
3 5

AARIRHFIE T T A —AH 35 (FID A I &5 I & 2k
TR G A S RN e v I R R R 7 iR . AR Ak
TR A 3D R AT R R o A [ 0 A (R R
A3 Hr o AL AR A A R At 52 2% 5 J5 6 it 4 231 SR L AS T 8
M BHFT . 5 GB/T 5009.33—2010 #f kb, 4% J5 i
T AL 2L B, SRR R A BT AN SR VTR 11 5 T, L [
W N 9 BE T B 34 AR O B 9 0 A T S RS (GB/ T
27404—2008) F 3R , 4 H BR B & 1 F GB/T 5009.33—2010,
FHTR 2 — Bk T SO 52 o7 7 ) R AT 40 47 R B ik s 32 7
Wil 3R 2 0 R 2 — e B T A BT A BT G 3R O 3 T Y
R .

S & ik

(1] FAF K. 2 DK 7 (AL Em CFHOIMD. Jbst: &
B g i AL . 2013,

[2] vhde A R ALFNE T4 35, GB 5009.33—2010 £ 5 % 4 M1 5 bR 1l
£ b i R R R A R R I A [ST. dbaT. b I AR E R

. 2010.

(3] XUWE7E, BEE3C, HIvk, 4. £ 5l i Al iR £ i W 7 125 ifF o F e
[J]. & & 5L, 2014, 30(1): 239-242.

[4] SIU D C, HENSHALL A. Ion chromatographic determination of
nitrate and nitrite in meat products[J]. Journal of Chromatogra-
phy A, 1998, 804(1/2);157-160.

050 2 AR Bl B3 v A R Ak L 0 s AR Ak 1 ASOAR (g e i () ). v [l 10
KB 47, 2008, 27(2), 245-247.

L6 ANRE . BRI, P00 8538 P Al MRk 15 0 A R 0 A% 0 7 ok 1 1k 52 3k
LI &R 5P, 2006, 22(5); 123-125.

[77 BAE. T28 2 0 2 2 b i e R R 3R 00 . v DA 4 06 4 A
2007, 17(1); 97, 122.

[8] skale, ZEde. FHFT°, % M- T2 oF B 2k 00 5 4 24 1 h i
WA AR R T ], BRI RHEL . 2009(7): 117-118.

L9 Eako, fkEEE, 255 A7 Ak Ak 002 M o % v 0 5 4 v A I
WERERLT]. /b, 1999, 27(7) . 865-865.

[10] XA H/NE, XBRS. 2,3- 8 A0 A AL SO 635 18-
T 0 A o 3 P R R AR A L) ). TR R A B AR BRI
2015, 37(4); 54-58.

L1017 XM - BREZHHE. SN . . B 7 (5 3k 00 2 P3 i Hh 0l R R
SRR AR i RF T ()], &S S ML, 2015, 31(2) . 83-86.



