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Determination of nitrite content in pickles by nitroso derivative ultra
performance liquid chromatography

LIN Ren—Quan*, XIA Hai-Ming, SANG Xian

[Gongshu Center for Disease Prevention and Control (Gongshu Health Supervision Institution), Hangzhou 310022, China]

ABSTRACT: Objective To establish a method for the determination of nitrite content in pickles by nitroso
derivative ultra performance liquid chromatography. Methods A novel and sensitive method for the determination
of nitrite content was developed. This is a nitroso derivative produced based on the interaction between nitrite and
antipyrine This derivative has strong absorption in 0.02 mol/L acetate buffer solution (contains 0.1% acetic acid)
at a wavelength of 345 nm the nitrite content was determined by ultra performance liquid chromatography.
Results Nitrite in the linear concentration range of 0.05-5.00 mg/L was determined with a limit of detection 0.01
pg/mL. The high, medium and low concentrations were spiked. The extraction recoveries ranged from 88%—-96% (n=6).
The relative standard deviation was the precision ranged from 2.0%—4.5%. Conclusion The method can effectively
eliminate the interference of chloride ions and other anions and pigments on this experiment. The established analytical
method has good sensitivity, accuracy, precision and recovery rate, and is suitable for the detection of nitrite in pickles.
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1.1 UE5EE

ACQUITY UPLC H-Class 8 & 50R0H 6 %A (Bl 5 —
W& BB K %) . ACQUITY UPLC BEH Shield RP18 7%
(150 mmx2.1 mm, 1.7 pm)(3E[E Waters /A F]); BSA223S
T 5y 2 —WFRF-(FEEFEZ R w ), DK-S28 K4 ( F
TSR IRAF]; TG16-WS &AaE# oLk
T P DAL AT BR A w]); FW80 AU i U RE Ry AL
(RHERWFHA A BRAF]); 0.22 pm fALIE B8 20
SRR B BRA R .

1.2 #R5RR

B MRS . TR IESE . SRR SE R a5k
BIGHEZES 2 1, .

WA BR B bR ME S OW (&= W 100 mg/L,
GSB05-1142-2000, A% H #1: 2027-03-31, ¥ARF5AEET);
R (faial, 78 Merck 24H]); LR HAR ., BIRD . T
b8, CBREE. CRREN . ZIR(rNTal, E255 A5
HBRATD; S2IG K N2 Milli-Q 8 20 /K e B 5 ik 1
4K,

1.3 LWHE
1.3.1 325 5 A A i ik B

TRRIBIRS i PRI 5.0 g BIEDH, ¥ 100 mL HUK
t, B &

WERF AR : PRI 10.6 g WAL, FIKYARE,
FHRBEE 100 mL.

LR FREL22.0 g LBREE, N3 mL K LR T
K, FHHEREE 100 mL.

IR PRI BRI 1.54 g ZFR%E, finsk 200 mL,
vk 2. 1.0 mL, J7KFEEZE 1000 mL,

LR UM FREUCLE R LR 2 g 3% T 100 mL Z R
ZPIEIE .

1.3.2 R 9\ A B

I FA BT, BBOEASRRERARAE R 5.00 mL F 50 mL %%
i, HORES P IE R B 10.0 mg/L 1 TAER .. T
10 mL XE P INAE R 10.0 mg/L WA ERERAR 6 W,
N RS PR 22, FIALR AR 1.0 mL,
PEAY, e B O 0.05, 0.10, 0.50, 1.00, 2.00,
5.00 mg/L ) R SIFRHEVE TR o BCE 10 min, 33 0.22 pm £k
TERE, L.

133 Hamaz

H VD B o FH I o T BGE i, R WML BT 2%,
HEFIFRBGE ISR Z) 5 g(FE1A 31 0.001 )ik T 50 mL HEEES
D, kg 25 mL, RHERS), T 50 °C/KIHEA 20 min,
AHEZIRFITAAFACEER 2 mL A2 R 2 mL,
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IBAT, T 8000 r/min &0 5 min, FKMEBE 50 mL 24
i, FE#E K 20 mL, BHEEAEBES 5 min, T
8000 t/min &.0> 5 min, HEAKAHERE R [M]— 50 mL b,
FRKER BZIE, 1RA), w08, SRR, B IGE
EIEWT 10 mL @S, IMCOREFZMREZE, i
B MW 1.0 mL, R4, JCE 10 min, £50.22 pm JEAES
134 &iiu

ACQUITY UPLC BEH Shield RP18 {&jf41:(150 mmx
2.1 mm, 1.7 pm); Fishtl: HEF:0.02 mol/L ZMR%E%ZE il
(M5 0.1%Z%)=20:80 (V:V, FIal); 7 0.30 mL/min; F
I 35 °C; K%K 345 nm; FEREAFR 10 L.
1.4 HIEAIE

>R H Origin pro 7.5 BAFX B AT o0 b, FHfilER | 2
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Fig.l1 Spectral absorption curve
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TEARI rpr, C g (0T A X AR I A AR 138 PSS LA A, X
FtEE R AR AS KRR 0T 0 R B R
AT LR T WAL R LUARFE Cg SOMI (T HE 1 A 3%
BN, 9528 T ACQUITY UPLC BEH Cig.
ACQUITY UPLC BEH Shield RP18 #l ACQUITY UPLC
CSH Cys (if4E, f#] BEH Cg (035 AE, R B I a8k, fif
Fl CSH C g tuithE, BRgIEANTFR, A MR, i/ BEH
Shield RP18 (ke fpkgxtFR, A1 7% Hbr 440

T, srEschr, Bk, ARFREZCRH ACQUITY UPLC
BEH Shield RP18 (150 mmx2.1 mm, 1.7 pm) %4,
2.3 RehEREL
23.1 Ak A

YR EE-K . HEE-0.1%2 . FEE-0.02 mol/L Z
1% £ A E-0.02 mol/L 4R LR B R (N & 0.1%4
fi2)4 FR 2 I TS AR S Al s RS SR A . 25 SRR,
HBE-0.1% 1R £ TR B 2% BT S A IR R R Ak A A=
SRR RT, NI EE-0.02 mol/L Z B4R 2% mhifi (N &
0.1% BRI R Bk M TR SIAR o 81 H A% He 3, 24 R -
R MR B IATR Ly 20:80 I, SEAEEEAT A8 H g it
[ 6.0 min 254y, BARYSAESL BTSN, H AT A ) j,
A LA A2 FHBE-0.02 mol/L 2 FR B8 ML (P 7% 0.1% L R &
A 20:80,
232 pH#H%

AR A R E, AR SCER[1], LR LuAR S A
T2 ARRH B 0 6ot BE 1 D A R AR, S BRI Y &
FRERVETRE pH N 3.6, 4.6 Fl 5.5 fEXTLE, fil&l 2 wT%0, M5
i 0.1%Z. &1} pH 294 4.6, WREIEAT M BRI i dE:,
PrEAE R oI B, HAS5 WASIEATAE RN BV pH — 2K,
Wft T A R R E, AR TR N LR SR uh
W 0.1%ZRAE N B

0.030 -
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Fig.2 Effects of pH on the analyte separation

5 BT, i LTS B T R AR g S
ACQUITY UPLC BEH Shield RP18 {4i4E(150 mmx2.1 mm,
1.7 um); WEIAE: HEZ-0.02 mol/L ZFRERZE MR (N&
0.1%Z.12)=20:80; & 0.30 mL/min; F:i 35 °C; il
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Table 1 Average recovery rate and relative standard RitE SR 2, HA B A& iR g A4 /e H, B
deviation of nitrite (n=6) T e g s co o . A e ki ' "
e v prET——— SaT— S A AT A 18 VR 280U € 1 B AR TSI I T3 3 v I il
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<0 4.4 I " 5 TR A 0 XRG4
10.0 9.0 3.7 95 B2k
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242 HMHTEH., ERE5EEHR

43 SIC il RO A 0.05, 0.10, 0.50, 1.00, 2.00,
5.00 mg/L MFRAE, TEBI 345 nm FUEFT R R0RAH (4
TEAAT, LA MR B AR AR AR (X, mg/L), WETRIAUA AL AR
(), 15 <k PRl g5 R 8 Y=2.28014x10*X-7.34976,
r=0.9992, f£ 0.05~5.00 mg/L J5i ¥k 5 Y Bl P 5 0 i FL
PR FRILMER . DI E(SN= )BT EAE B
FR, # PR R 0.01 mg/L, 45 5uh 2 il i Zisk .
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WEF . RBRREF . IR PSS F IR, B
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KA S Uy B HEMESE, % 1.3.3 FEARTAL T vk, X%
2 P W MR R TINAE, A 7 (YRR IR A /N T
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) SRS R i (RS0 B WA IRER PRk 20 mg/kg.
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