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Determination of nitrate and nitrite in tobacco casing and flavors by ion chromatography
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Abstract: A method for simultaneously determining NO;” and NO, in tobacco casing and flavors was developed based on ion
chromatography(IC) and oscillation extraction. NO; ™ and NO, in casing and flavors were dealt with oscillation extraction by utilizing
water and dichloromethane. They were purified through membrane ( 0.22 1 m) with column flow rate of 1 mL /min.and radient elution was
performed. The samples were separated on an Ion Pac AS 11 column and detected with an electrical conductivity detector. Results showed
that: @ Limits of detection of NO; and NO,” were between 0.010 and 0.006 1 g/mL,with recovery rate ranging from 90.6% to 95.4% and
RSDs from3.42% to 4.61%, and linear range of 0.06 to 6.0 1 g/mL and 0.02 to 2.0 1 g/mL, respectively. @ NO, and NO, in 15 tobacco
casing and flavor samples were detected with detection rate of 53.3% and 40.0%. The method was proved to be applicable in determining
NOj; and NO, in tobacco casing and flavors as timesaving, accurate and simple to process.
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(1) #kt: KOH Wil (tuikal, sz nan),
15 iR ) 2 R A RERE Y (T ), KA BB IR (0.22
um, BEEEAEVIEREAR (il ARAHR );

) ik #l: NO, . NO, Jii & & & ¥ ;N 1000
mg/L( B FAx W o 7 ), 5ol
GBW(E)080522. GBW(E)081223; #% | %1 ¥ J¥ ji [
Be bRt TAEE W, LK AIECH], NO; JN: 0.06
mg/L. 0.6 mg/L. 1.5 mg/L. 3.0 mg/L. 6.0 mg/L,
NO, #: 0.02 mg/L. 0.20 mg/L. 0.50 mg/L+ 1.0 mg/L-
2.0 mg/L;

(3) 1 #5: 1CS-3000 ZY B A i { ( £ # % A
A ), Mettler AE 163 4 HFRK-F (J&&E 0.1 mg, Hil
M5 8 — FE R 2 A 7)), Millipore Simplicity 4 i 4§
/K 2% (35 [H MILLIPORE A & ), i@ %K (%5
3017, f&[E GFL AF ) .

1.2 RBWHE
1.2.1  FFEERE 5 B A b 3

IKIEPERESh: FREXZ) 0.5 g FAREE, K501 0.0001 g,
BET 100 mL #EHEH, A 20 mL K, HEFET
5% 2% LA 180 r/min FIMIR R 25 min, 14 FEEUR
B2 S50 mL AR, HEEFKEREZEZE,
PREJGENE, 2022 um AHIEMB SRR K
ANEVERER: FREZ) 0.5 g ARFE, REHZE 0.0001 g,
BT 100 mL #EJE M H, IO 3 mL & H b 5
P A fER NN 20.00 mL 7K, HZEEE TR %
L 180 r/min (AR 25 min, & 5 HUKAHE
T 0.22 um KM E M 8 5 A U2
122 tBRESHT &4

£6 3% 45 : TonPac AS11 4X250 mm (2 #r#E)
IonPac AG11 4X50 mm C(fRHHD 5 Hfl4%: ASRS
300; HFAEMEE: 35°C; AE#E: 1.0 mL/min;
HiR: 30 'C; #EFEE: 25 ul. WishAl A: KOH &
W WBhAH B: K. BEiBRRE: 0.0 ~ 32.5 min Ji3))
A1 A(6 mmol/L), itz B( 7K ); 33.0 ~ 36.0 min it

B FH A(35 mmol/L), iz B( 7K ); 36.5 ~ 41.5 min
WA A6 mmol/L), JishAH B( 7K ). K H HLE AR EE
TREAIF AL E M, R SMRE TR E & .

2 ZR5iE

2.1 HmETEEEEK
211 ZEHUAR RS

TR0 K FH IR 9 2 I 7 2XO0) 75 4 2 LA R 1
NO; I NO, @EATHEHL, [hl 2 #F 5 FIFRFE & 0.5 go
RWOA AR 30 mL PR3 ZHL 15 min & 1F A2,
IR vk, R T ABE 1K, 5 mmol/L. 10
mmol/L. 20 mmol/L HCl ¥ ¥, 5 mmol/L. 10 mmol/
L. 20 mmol/LNaOH ¥R SV I A I RUR, g5 1%
B MEBFIRIEAZERIARIRT, NOy il NO, 1)l
E 25 9 RSD fe/h, FEERCRMR T HERERUER, H
T 326 5 25 B TRV N AR B I AR U 7). IR 552 T
5mL. 10 mL. 20 mL. 30 mL. 40 mL &R [A{AFIAE
BUBFIMZER %, SRR W: UEE TR
N 5-10 mL B, NO, F1 NO, Kl E 45 R A LT
#, R ERYBRARERGES, MEEBUEFA 20-
40 mL 2 [A]I}, NO, Al NO, il @ 45 A —5,
R, Z3 5> TAESRMG T 228 TR R AEH &R 20
mL.
2.1.2 ZEHU7 SCMZE B ]
P BRI 7k, [ e R SRR R 0.5 g BRI
BAMARL 20 mLy AHX 20 min £ EAAE, 43 51K
FH 8 75 A BRI R 355 A U 77 X5 b 2 LR il vh
(1) NOy” #1 NO, #EATHEHL, WIGL REMH: HIRGE
BOr A, SR AT A A2 20 NOy #1 NO, Il &
iR K/N. RSDEEK, 2GR R e &l T
R AU, WA TS, NOy #lNO, #1k
NI EPTIE ST, REERRIR G R BT AR SRR
W H ARV NO; FINO, s [FIB 5% %2 T 5 min,
10 min, 15 min, 25 min, 35 min Z&A @) 4R 3% I &) %F
RAEBERCR W, SRAF T AR 25 U [R] Oy 25
min.
22 BFEITUEHREE

A 5256 T AF K H Dionex lonpac ASI1-HC [ &
WA, TZAT R AR FH R A BT B R ORI TR L
BATAENET, & TRAEE S ER
WP B TR 4L X NO,™ A NO,™ 14 54K
TR TR ] S MR DK, K] L P BRG] 5 15
BT, IR T R AR TR X 4 B RO R
. SEHRR: RASEM AR, NO,
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FINO, M7 B BAR,  [FII B T2 K & R A
¥, HGAHRKENAIRRE T, M7 AS11-HC
PR, MUSHEMHET, B85
o DRI, BRIGH 5 T IR e, S5 R R I
£ 0.0 ~ 32.5 min Ik F E B ETE RIK FE 6 mmol/L,
33.0 ~ 36.0 min & A b £ % WK 35 mmol/L,

1-N02 - 14343

> 2 NO3 - 20,877

YR B B8] /min
1-NO,, 2-NO,
B | AR EiE E

Fig. 1 Chromatogram of standard samples

2.3 TIEhZFNiaHR

i BROSE 56 U7 vk, BE il NOy JM: 0.06 mg/L~6.0
mg/L, NO, N: 0.02 mg/L. ~2.0 mg/L 5 #E ¥ W,
EBEFEIEAGHAT T, 3845 NOy . NO, MRy I

I, DLETIRUE AL BR, NOy . NO, IKEAE R
REAA bR 3 Sl S S bR A R 2, 2R P B1 U5 O 2 4 )
Y=0.0811.X+0.0071, Y=0.1098X-0.0069, k& &% R
535124 0.9988 F1 0.9990, i A& A bR ik E R E R, 7
ERIRLH R (LOD) A R — A B B A 11 1%,
FH 5 B3 BE B GE it AR el 22, LOD LA 3 %5 b
i 2 3Kk 13: NO,” F1 NO, 435125 0.010 pg/mL. 0.006
pg/mL,
24 EEEMERE

RIS Tk, FEE T AR E S YR AE R AR
R Z (RSD%), R 1 HEIEEH, AHEAEAR
UF RS B FE o TV [l U 2R S R F B BUINAR T, 1E
FES TN NO,™ I NO, Ak i, FRESL58 7 454,
MWAHE s =nds 3 MKFE R NOy FMINO, &
B, BAKFPATIE 3 s MELER K1, NOy
AINO, B Z 533 95.4%, 90.6%.

36.5 ~ 41.5 min ZEAH A E 6 mmol/L it i
AfPLSEEL NO, AT NO, R BB FHA &, i
T AR P b . A A

1E BRI 21T, NO, Fl NO;™ HIARE AW
FREE RS s A L 1, B 2,

{REB A8 /min
1-NO,, 2-NO,
2 ERERERNEILE

Fig. 2 Chromatogram of flavor spices samples

®1 FEMRHR, HEEMEKE

Tab. 1  Detection limit, precision and recovery rate
4R NO; NO,
KR / (Rg/mL) 0.010 0.006
F& 3% ¥ (n=7, RSD/ %) 3.42 4.61
R/ (wg/mL) 1.02 0.16
NG 1/ (pg/mL) 0.50 0.08
JINE: 2/ (Mg/mL) 1.00 0.16
JIINE 3/ (Mg/mL) 1.50 0.32
MEH 1/ (pg/mL) 1.48 0.23
Mg 2/ (mg/mL) 1.99 0.31
W52 & 3/ (Mg/mL) 248 0.45
ISR 1/% 92.0 87.5
=2 2/% 97.0 93.8
ERCR 3/% 97.3 90.6

“FE IR /% 95.4 90.6
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2.5 ERRFERAIETIZESR

KA TTIESHT T 30 Fif F ARG & BHE . 45
B (R 2) KB, 30 B EREERFE S T AR (ug/
Q) i [ ~: NOy: 0~ 1625, NO,: 0~ 092, &
st DA TSR P A P I A R AR AL A AR I & &, — M
NO, &&/NT 289 nug/g, NO, At 33 pe/g,
HH R T DA O 20 A R b A TR AR R A PR A
& B3N T PA TR R

K2 BEREHHERT NO;. NO, HITER  pg/g
Tab.2 NO, ., NO,in flavor spices samples

FE b 2w NO; NO,
1 10.16 0.14
2 13.52 0.92
3 15.27 N.D
4 N.D N.D
5 N.D N.D
6 11.20 0.42
7 12.75 N.D
8 N.D N.D
9 11.34 N.D
10 14.22 N.D
11 16.25 0.26
12 N.D 0.35
13 N.D 0.47
14 N.D N.D
15 N.D N.D
16 N.D 0.42
17 N.D 0.26
18 N.D N.D
19 N.D N.D
20 N.D 0.46
21 N.D 0.16
22 N.D N.D
23 N.D N.D
24 N.D 0.32
25 N.D 0.22
26 N.D N.D
27 N.D N.D
28 N.D N.D
29 N.D N.D
30 N.D N.D

: N.D EBRAKEH.

NS AR PR B DR R Ty SR
NO, I NO, &&EM %, KRAZFTFEMET 154
T 2 6 A BLRE e 45 R O NO;y FINO, 1
KRR . mIcZ. bR 2 (RSD%) M £& 170
FEl 73 5 9 0.010 A1 0.006 v g/mL, 95.4% A1 90.6%,
3.42% F1 4.61%, 0.06 ~ 6.0 ug/mL 1 0.02 ~2.0 ug/
mL; @ 2 731 19 30 AN M0 FH R A R RE R NO,
FNO, & &EHm T il PAERBER. %77
BAPOE. R WESHNA, E&THHERER
FEf T NO,” AT NO, BT 5E
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