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Analysis on Accuracy and Uncertainty in Determination of Ammonia in Different Kinds of Tobacco

LIU Wei, TU An-ting, XU Qi-min ( Huahuan International Tobacco Co. , Ltd. , Mentaizi Industrial Park of Fengyang County, Chuzhou,
Anhui 233121)

Abstract

monia in different kinds of tobacco with continuous flow method. [ Method ] Three different calibration curves were drawn for determination of

[ Objective ]| The aim was to study the concentration range of calibration curve to improve the accuracy of the determination of am-

ammonia content in different tobacco and the concentration range of standard solution was 0.2 —2.0 mg/L, 1.0 - 10.0 mg/L and 10.0 -
100.0 mg/L, respectively. The uncertainty of this measurement was analyzed and assessed. [ Result] Tobacco products were divided into 4
groups according to ammonia content. The concentration range of calibration curve had a significant influence on the test results, that was the
greater the concentration range, the lower the accuracy and precision of test results. The RSD, was less than 0. 9% , and the rate of recovery
was 99.9% -100.7% . The uncertainty of this measurement were as followed: (0.042 5 +0.001 6) %o for flue-cured tobacco 1, (0.437 +
0.012) %o for oriental tobacco, (5.04 £0.13)%o for burley 1. [ Conclusion] The above interval differentiate was reasonable, and the detec-

tion data was accurate and reliable.
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Table 1 The detection results of ammonia content for standard solution of work curves of different concentration ranges mg/L
] 1.0 mg/L 2.0 mg/L 4.0 mg/L 8.0 mg/L
Time @ ® @ ) ® @ ®) ® @ @ ® @
%5 1 K The st day 0.958 1.070  0.821 1.970  2.110 1.790 3.980 4.140 3.880 7.990  7.860 7.890
0.961 1.080 0.836 1.960 2.130 1.760 3.980 4.140 3.860 7.970  7.850 7.920
0.954 1.110 0.827 1.960 2.110 1.780  3.960 4.150 3.910 8.000 7.850 7.920
%5 2 K The 2nd day 0.974  0.904 1.080  2.030  2.060 1.890 4.040 4.050 4.030 8.050 8.030 8.070
0.977 0.926 1.030 2.020 2.070 1.910 4.030 4.040 4.030 8.020  8.040 8.060
0.982  0.919 1.070 2.020 2.060 1.890 4.080 4.040 4.060 8.070  8.040 8.060
%5 3 K The 3rd day 0.989  0.913  0.793 1.990 2.050 1.810 4.020 4.030 3.920 7.930 7.930 7.920
0.991 0.889 0.824 1.920 2.070 1.780  4.020 4.020 3.950 7.950  7.990 7.930
0.994 0.917 0.808 1.970 2.110 1.830 4.040 4.030 3.950 7.920 8.010 7.980
%5 4 K The 4th day 0.963 1.030 0.858 1.970 1.890 1.860 4.010 3.990 4.060 8.030  8.000 8.060
0.971 1.030  0.880 2.040 1.910 1.880 4.030 3.990 4.070 8.030  8.010 8.080
0.973 1.040  0.855  2.040 1.940  1.890 4.000 3.980 4.080 8.050 8.000 8.060
SEYI{E Average 0.974  0.987 0.890 1.990 2.040 1.840 4.020 4.050 3.980 8.000 7.970 8.000
FXFH% 2% RHL /% 4.1 22.4 32.2 6.0 11.7 8.2 3.0 4.2 5.5 1.9 2.4 2.4
g 5 ZH Coefficient of variation /% 1.4 8.3 11.9 2.0 4.1 3.0 0.9 1.5 2.1 0.7 1.0 1.0
[ % Recovery rate // % 97.4 98.6 89.0 99.5 102.1 92.0  100.4 101.3 99.6 100.0 99.6  99.9
F {H F value 5.460" " 36.100" " 3.600" 0.852
HE:F, 0 (2,33) = 5.31,F, s(2,33) = 3.28, « /R EER, « = Tl EFER
Note: F, ,(2,33) = 5.31;F, s(2,33) = 3.28; * indicated significant difference; * * indicated very significant difference
2P AR S BEAREE IR IS PRI AR E— 20 TR RS
U A o 20 0 2 S RTS8 A il A 000 24 2R 1 il
R2 BIEBEIRE R 2 R EEEN IR ER
Table 2 Recovery test results for cigarette smoke,flue-cured tobacco 2 and smoking tobacco
BARALRE IR Cigarette smoke &40 2 Flue-cured tobacco 2 JHEE B4 Smoking tobacco
THEMER ey e DURREX2 GRR WCR BSREC o MBREE 2 R BCK o ADRRREX2 IBRRE R
Work Time Sam;lues Added  Added Recovery Coeffi‘cigm Sam:)lues Added  Added Recovery Sam;lues Added  Added Recovery
curves samples  amount rate  of variation samples  amount rate samples  amount rate
mg/l e/l my/L % % mg/l /L my/L % mg/l e/l my/L %
@ HmIKR 2.17 3.25 1.00 102.5 2.2 3.61 7.78 4.00 102.2 7.85 15.87 8.00 100. 1
FH2 R O2.32 3.42 1.00 103.1 3.42 7.56 4.00 101.9 7.60 15.76 8.00 101.1
IR 2.4 3.38 1.00 98.2 3.29 7.54 4.00 103.5 7.27 15.39 8.00 100. 8
4R 2.19 3.23 1.00 101.4 3.47 7.54 4.00 101.0 8.07 16.59 8.00 103.3
(¥MH) 101.3 102.2 101.3
® HIR  2.22 3.49 1.00 108.4 2.9 3.68 8.08 4.00 105.2 7.82 16.23 8.00 102.6
FE2KR O 2.28 3.67 1.00 111.9 3.55 7.89 4.00 104.4 7.66 16.34 8.00 104.3
F/IK 225 3.39 1.00 104.4 3.15 7.40 4.00 103.5 7.41 16.07 8.00 104.3
Fa4R 213 3.36 1.00 107.3 3.38 7.50 4.00 101.7 7.98 15.75 8.00 98.5
(¥MH) 108.0 103.7 102.4
@ IR 1.9 3.35 1.00 112.1 13.0 3.58 8.14 4.00 107.4 7.74 16.45 8.00 104.5
FH2RK 2.31 3.87 1.00 116.9 3.32 7.68 4.00 104.9 7.52 16.45 8.00 106.0
IR 2.2 3.41 1.00 105.9 3.17 7.59 4.00 105.8 7.27 15.54 8.00 101.7
4R 2.34 2.87 1.00 85.9 3.39 6.88 4.00 93.1 7.99 16.39 8.00 102.5
(MH) 105.2 102.8 103.7
2.2 TIEMZRESERAERE LARKIGREN, T 2.3 ERENBEZEE DO.Q.0 3 A TIEMERREH
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Table 3 The detection value of ammonia for different kinds of tobacco %
o o K 4E 5 Detection results FRUER 2 7R Z K
[P PR Y Standard Coefficient of
No. Samples 1 2 3 4 5 6 T ancar oethierent o
Average deviation variation
1 HEHH 1 0.004 27 0.004 23 0.004 28 0.004 28 0.004 27 0.004 27 0.004 27 0.000 018 0.43
2 S AR 2 0.032 00 0.032 20 0.032 10 0.031 90 0.032 00 0.032 20 0.032 00 0.000 100 0.32
3 ﬁ%ﬁl’*”%k‘ 0.017 80 0.017 60 0.017 90 0.017 80 0.017 60 0.018 00 0.017 80 0.000 158 0.89
4 IRARIEMN  0.048 50 0.048 10 0.048 10 0.048 50 0.048 60 0.048 40 0.048 40 0.000 197 0.41
5 HJH] B e AR 0.078 20 0.078 10 0.078 00 0.078 40 0.078 30 0.078 60 0.078 20 0.000 180 0.23
6 Tk 0.043 60 0.043 90 0.044 00 0.043 80 0.043 70 0.043 70 0.043 80 0.000 144 0.33
7 M AP AR 1 0.198 00 0.197 00 0.196 00 0.195 00 0. 196 00 0.198 00 0.197 00 0.001 090 0.56
8 Rt 4R 2 0.360 00 0.359 00 0.357 00 0.360 00 0.363 00 0.363 00 0.360 00 0.002 370 0.66
9 EAE 1 0.502 00 0.502 00 0.502 00 0.499 00 0.500 00 0.500 00 0.501 00 0.001 320 0.27
10 E i 4E 2 0.736 00 0.737 00 0.737 00 0.739 00 0.739 00 0.738 00 0.738 00 0.001 120 0.16
11 B 1 0.738 00 0.740 00 0.740 00 0.740 00 0.740 00 0.740 00 0.740 00 0.000 720 0.10
12 WA 2 0.679 00 0.679 00 0.678 00 0.680 00 0.680 00 0.678 00 0.679 00 0.000 940 0.14
13 T 3 1.046 00 1.041 00 1.040 00 1.042 00 1.043 00 1.043 00 1.043 00 0.002 100 0.21
Fz4 3 PhEBVRRER E R RS
Table 4 Recovery test results for three types of tobacco samples mg/L
i #IH 1 Flue-cured tobacco 1 #2IH 2 Flue-cured tobacco 2 I/ 1 Burley 1
=2 — — —
. P TIRRE 2 P THRRE 2 PR IFRRE 2
Sample Added sample Sample Added sample Sample Added sample
1 0.472 0.870 3.41 7.46 53.5 73.4
2 0.469 0.871 3.42 7.45 53.4 73.4
3 0.464 0.870 3.42 7.48 53.4 73.3
4 0.470 0.874 3.38 7.44 53.2 73.2
5 0.470 0.873 3.40 7.46 53.2 73.5
6 0.468 0.874 3.43 7.49 53.7 73.5
SEHIE Average // mg/L 0. 469 0.872 3.41 7.47 53.4 73.4
Jindriz Added amount // mg/L 0. 400 4.00 20.0
[ K Recovery rate // % 100.6 100.7 99.9
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Fig.1 Causal relationship for the determination of ammonia
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BRILZERN 0.5 mg, F& 51 434\ IR BREE SRR S iR i o
#4300 mg i, 0
u,,(m) =42 x0.5/(43 x300.0) =0.001 36
2.4.3  FESAEBORIEFRDIGE 5] A AT 2 B it 0k
1(V) R i AR O AR RN 2 5 ) A AN 2 Byt R L%

IR B HE IR (52 M
2.4.3.1 ERMMWE ST AR E E 57 ieAkE
w,(D. C) o THEFEUETL A k=2 B, Il 25. 0 mL
R AR 2E R 0.20 mL, T

u,,(D. C) =0.20/ (/6 x25.0) =0.003 27
2.4.3.2 REGIAMAHEE S, I0/Fu, (V. C), Efit
T ARAE 20 CAZHE N 25. 0 mL SERZJREAE (20 £5)C

A E) KA ARFR R K R £k 0.000 21 mL/C, #5TE 43 A Al
T,

u, (V. C) =25.0 x5 x0.000 21/(/3 x25.00)

=0.000 606

2.4.3.3 G R G AR OB BN 455 5 1A AN 2 BE A3
ICE wa (V) o

u (V) = /Tu,(D.C)] +[u,(V.C)]* = 0.003 33
2.4.4 RS K A I A G1AR A B E BE A i 10AE
Uy (W) o BT YC/T 31—1996 b % PIF-ATHE 17K 531k
LHE R 0. 10% , 51 1] JIF 1059—1999 47 i v i L5, )
(W) =0.1/(1.13 x2 x W), HORHUE L% 5,

RS IMBEEIHEENE

Table 5 Component values for the uncertainty of three types of tobacco samples

- SKE R
T -~ Water content  Standard material U, (S.m) u,, (W) u,(C.S) u, (C) u,, (rep)
ypes % quality // mg
#&4H 1 Flue-cured tobacco 1 8.37 39.0 0.007 410 0 0.007 48 0.004 80 0.0133 0.009 63
FFHRHH Aromatic tobacco 8.24 389.8 0.000 741 0 0.007 59 0.001 09 0.010 0 0.004 31
HAh 1 Burley 1 11.84 389.8 0.000 074 1 0.005 29 0.001 63 0.010 1 0.003 78
Y

2.4.5 KRB E S AR E B 4. 16/E 1, (C),

FESRVR B A BYANG 2 B 43 R B2 bR 0 B i BR i

BT s HE D) o 20 B b M 25 A B L AR &6

AU

2.4.5.1  bR#EW TR G POR B B Ay . e AR
ua(Som), WEKEIEFHHREHREFREEO 1~

210.0 gt K A2z 0.5 mg, FHIE Al , W w,, (S. m) =

0.5/(J3 xm) Z5 RIS,

2.4.5.2  ARUERE AWK TR G AR ORI A B Ay 1L 10 AR
1(S V) R S AR 5 | A AT E B i R A7

T A HE AR B S

(DAEBIETIA WA pa, 104E u, (S F). 3t
EREIET45 1 1 000 mL 5 8RR f 22 0. 40 mL, 3% =
IS At

u,, (S. F) =0.40/(/6 x1 000) =0.000 163 3

(2) W BE 51 A BN 8 BE 2 it e AE w, (S0 C)o
1 000 mLEA¥ i AE 20 C AL HE, YR 2 B 7F (20 +5) C A
31, KRB ik 2 %5k 0. 000 21 mL/°C, 4% 5 I 43 7 4k
1,

u,, (S. €) =1 000 x5 x0.000 21/ (/3 x1 000)

=0.000 606

(3) A AR A 2 AR T | A AT 2 S v it 1E4E
u, (S V),

u, (S V) = /[u(S. F)1 +[u(S.€)]* =0.000 627 6
2.4.5.3  bREY AL G OR R E Sy . e fE
u, (S. P), GRBREAEEE G 5 99.5% FRuEWai s i .25 F Hy
0.5% , M u,(S.P) =F//3 xG=0.002 90,

2.4.5. 4 BRUERE A R RE ST BRI A8 BE A3 i ﬂﬁf
U (S. D) o ARUERGS TR TE T | AR ANHA S B A i 257

SRRCHE 8 A RBUREE o B &(HWHMMI:{EB—Z
AU

()G A WA & it 184E w, (S D.F),
THEREIETZ ) 100 mL 258 I oK /.22 0. 10 mL 3% =
OB 3 AiAlit, )

u,, (8. D. F) =0.10/ (/6 x100) =0.000 408

(2) & FRBUR B S| A WA E B2 &, icfE

u,(S.D.F.C), 100 mL ZFafiAF 20 CHRUE, LR = R

(20 +5) CA=Z) , K ARTRIZIK 22 50A 0. 000 21 mL/°C, #e4h
oAt

u,, (S.D. F.C) =100 x5 x0.000 21/(/3 x 100)

=0.000 606

(3) Zr B S | ARSI E B it 124 Fuw,, (S. D. P) .
THEREIE B 1/5/10 mL 3 B 8 i K e s E 4y
B4 0.015.0.025.0. 050 mL, ¥ = Ikt W

u,, (S.D.P) =E/(J6 xV)
o, V o br 55 RS L0 VRS B AR,
4.0.6.0.10.0 mL,

(4) B W MR B 51 A AN B0 8 B o 2. g AR
u, (S.D.P.C), 1.5.10 mL ABEW A TE 20 CASHE, L2
TLEETE (20 +5) CAZ )y K I ARBIE K 2244 0.000 21 mL /°C,
SR S At

u,, (S.D.P.C) =Vx5x0.000 21/(/3 x V) = 0.000 606

(5) & Wb At 4 VRO R 5 ) AN A 8 32 40 i 10 AR
u, (S. D),

o35 1.0.2.0,
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A7 5% (JIG (J#0) 4. 2--2010) | H52.55 5 10
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u, (rep) =s,(rep) /Ry, , AT s, (rep) g% [F]—HFah AT 10
AT SR ARG 22 , R, O Rl — A dh b4 T 10 470
AR,
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w( T A) B R EANA S B T 35

Ueanwy =Ry X
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Table 6 The total values for the uncertainty of three types of tobacco

samples
N H X
ﬁ:@s Aﬂ]{E X U amm)y U U/X
T verage % o
ypes %o Yoo loo o
#2401 Flue-cured tobacco 1 0.0425 0.000 783 0.001 570 3.7

FBHH Aromatic tobacco
El 1 Burley 1

0.437 0
5.0370

0.006 020 0.012 000 2.8
0.063 100 0.126 000 2.5

3 &g
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(ELRI43E] 10.0 ~ 100. 0 mg/L; QFB 4 & & 13k &5 11 b
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N R B SRR S I (B (R Y LU BB T T R, R S i i

15 ) AR P A 0 275 SR B A

S &3k

(1] FLiSRE, PR, Bl O8l, 5. IR R S RaiE [ )] R,
2007(11) :49 -53.

[2] S&EHE. Al HENE I R ER ) ], R E,2011(11) 2451
—452.

[3] Z A0 ot i, 55 EEm s E I & S B G
0], FREMREFRE,2014,35(4) 199 - 102.

(4] EISEE R R BTG O, IS MBI, SAE EEmmaiz:
YC/T 245—2008[ S 1. At . FhEkrvH i ,2008.

(5] EMHEE FRAE ORI 57 0. HEBE R U EURE (9 — A% JEL U : GB/T
19616—2004[ S]. b5 : thEFRAEH T, 2004.

[6] EZNEE R EAR IS O, M MR, 1R A e
HERRIE:: YO/ T 31—1996( S . At FR bR e, 1996.

(7] SKEY, 50, B8, 2. EEammahi e e e b A A e ()]
JEERRE 2012(8) 129 —33,39.

[8] FRE RS MR AEE e 53R JIF 1059—1999[ S]. b
s bR R, 1999.

(9] FEZHEESER. MR MR AR NE F R 2R
ERTEEIFETSR 55 2 3050 e JIF 4.2—2010 [S]. Jb5t:
FRFERREE L, 2011,

(EEFH3 W)

(6] BELSY BHHEPR, BB, AR BRI R HA 4% Bar FEERI7K
FEAZMRIRAISENAL ) ]. 327K FE,2001,16(6) ;44 —46.

[7] WU J C,DONG B,LI D H,et al. Effects of four pesticides on grain growth
parameters of rice[ J]. Agricultural sciences in China,2004,3(5) :364 —
370.

[8] YUAN S Z,WU J C,XU J X, et al. Influences of herbicides on physiology
and biochemistry of rice[ J]. Plant Prot,2001,28(3) :274 -278.

[9] HUANG C Y,CHEN T B,WANG Y et al. A study on the safety and injury
of sulfonylureas herbicides to cereal crops[J]. Plant Prot,2005,31(1):
50 -53.

[10] Z=fde, #Bed, 2k, 48 BLELRhseh TR D L AERAE DRbbEe (1],

LM EHPER 2007 29(2) 1162 - 165.

[11] DELANNAY X,BAUMAN T T,BEIGHLEY D H, et al. Yield evaluation
of a glyphosate-tolerant soybean line after treatment with glyphosate[J].
Crop Sci,1995,35:1462 - 1467.

[12] ZABLOTOWICZ R M,REDDY K N. Nitrogenase activity, nitrogen con-
tent,and yield responses to glyphosate in glyphosate-resistant soybean
[J]. Crop protection,2007,26(3) :370 —376.

[13] - H. IR M. ALt R bk, 2000.

[14] “RE. (RSB M. Junt: thiE Al HRiz:, 2000.

[15] & (AT ARG R S M. Jbst. Rl iR, 1998.

[16] ey, 2R, 20, 5. e U g e [T ]. Al it
5,1994,27(6) :1 -7.



