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Content determination for nonvolatile organic acids in tobacco by HPLC

YIN Li-li', ZHAO Bai-dong?, YANG Hong-gi'", LIU Li!, CHEN Li-juan’, FEI Ming-liang'

(1. The Key Laboratory of Tobacco Science and Health, Hunan Agricultural University, Changsha 410128 China; 2.
State Tobacco Monopoly Administration, Beijing 100053, China)

Abstract: A method of reverse-phase high performance liquid chromatography(HPLC) for simultaneous and rapid
determination of oxlate, malic, lactic, citric and succinic acid was established. The results showed that the recoveries of
nonvolatile organic acid reached above 85.37% by phosphorous acid extracting under a water bath at 80 ‘C for 30 min.
Using Welch Ultimate, AQ—C;g column with KH,PO, (0.02 mol/L, pH3.0) and methyl alcohol as mobile phase at the
detection wavelength of 215 nm, the nonvolatile organic acid in tobacco were well separated and their contents were well

determined with relative standard deviations being 0.58% —1.99% and detection limits being 0.03—0.80 pg/mL.
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1 #MREFHZE
1.1 RF 5K EE

( =99.5%
Sigma ) ( =85%
) DIONEX -P680
( )
1.2 A &
1.2.1 ARMPRRAANAR G L5
205 ~215 nm
215 nm
215 nm KH2P04
215 nm
[11]
KH,PO,4
KH,PO4
1.2.2 &4

Welch Ultimate AQ-Cig (250

mmx4.6 mm 5 pum) 0.02 mol/L KH,PO4
(pH3.0)

0.7 mL/min
30°C 20 uL
[14]

215 nm

1.2.3 AR/ dh &0 & BAG o FRAG

0.4 mg/mL 1 mg/mL 0.4 mg/mL
1 mg/mL 0.4 mg/mL
20 10 6 5 4
3

1.2.4 HSarak 3 eg4e4n

0.15 mm
02 g 50 mL 30 mL
KH,PO, (0.02 mol/L  pH3.0)
50 mL
0.459 pm
A 3 mL (Al)
5 mL(A2) 7 mL(A3) 9 mL(A4)4 B
50 ‘C(B1) 60 ‘C(B2) 70 ‘C(B3)
80 C(B4)4 C 15
min(Cl) 20 min(C2) 25 min(C3) 30 min (C4)4
16 3 4 L16(4%)
1.2.5 R Frg 5 A
6 02¢g 1
0.4
1.50 04 04 025 mg/mL 5
2 mL
HPLC 5
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A2B4C4 A2B2C3 A2B4C4
A3B4C4 SmL 80 C 30 min
x1 S5MANBRMERKELER
Table1 Analytical results of the orthogonal test
A/mL B/C C/min fmge)

1 3 50 15 8.19 31.42 4.74 5.48 2.37
2 3 60 20 7.11 34.88 3.86 7.20 2.05
3 3 70 25 7.37 34.42 4.92 7.41 4.82
4 3 80 30 7.63 40.61 6.93 435 5.33
5 5 50 20 7.23 34.80 4.14 443 3.99
6 5 60 15 8.11 34.45 5.30 7.01 2.22
7 5 70 30 7.67 34.01 4.06 6.43 4.65
8 5 80 25 7.51 40.57 8.15 7.24 6.31
9 7 50 25 7.76 33.84 4.56 4.78 3.72
10 7 60 30 7.11 37.43 4.54 6.96 5.20
11 7 70 15 9.12 35.67 3.50 6.50 3.84
12 7 80 20 8.73 32.54 5.35 5.66 5.83
13 9 50 30 8.47 35.61 6.25 8.03 4.81
14 9 60 25 8.07 34.85 3.95 6.49 2.88
15 9 70 20 8.88 33.02 4.89 6.37 4.69
16 9 80 15 6.44 31.32 4.15 3.70 342
K 30.30 31.65 31.86 K, 141.33 135.67 132.86
K, 30.52 30.40 31.95 K, 143.83 141.61 135.24
Ks 32.72 33.04 30.71 Ks 139.48 137.56 143.68
Ky 31.86 30.31 30.88 Ky 134.80 145.04 147.66
R 242 3.17 1.26 R 9.03 9.37 14.80
K, 20.45 19.69 17.69 K, 24.44 22.72 22.69
K, 21.65 17.65 18.24 K, 25.11 27.66 23.66
Ks 17.95 17.37 21.58 Ks 23.90 26.71 25.92
Ky 19.24 24.58 21.78 Ky 24.59 20.95 25.77
R 3.70 7.21 4.07 R 1.21 6.71 3.23

K 14.57 14.89 11.85

K 17.17 12.35 16.56

Ks 18.59 18.00 17.73

K4 15.80 20.89 19.99

R 4.02 8.54 8.13




pH 26 2.8
pH [15]

142 ( ) http://www.hunau.net/qks 2014 4
2.2 MGETAL IR S WA R B 5 5 E K 1R HPLC
EEA AR ENHR ( D
S S a2 > S = 1
2.2.1 ZECGRAREEE BN T HIREIEL AR
HUBR 7%
200[ 1 120k
1
1001
150
80
)
o 100f g 60
E
3 401
50
2
20} 4
2 3 5
o L e :
2000 5|.0 1(|).0 1|5.0 ’200_0 Sl'o 1:).0 | .5.0
/min /min
1 2 3 4 5
1 5#IEEAMEIERRESIRESREEM RS RREEIE
Fig.1 The chromatomaps of the five mixture organic acids standard and the tobacco samples
22,2 ARfdh KA IR, AR 0.58%~1.99% 2%
5 90% 0.03 ~
2 (RSD) 0.80 pg/mL
F 2 5 AR RE L RANEE
Table 2 Detection limits and recovery efficiency for the five organic acids in tobacco
R /(ugmL™) 1% RSD
Y=0.1835x+0.175 8 0.997 8 0.03 90.68 1.99
Y =0.0195x+0.367 7 0.992 5 0.25 94.25 0.58
Y=0.0130x+0.0103 0.991 8 0.60 92.34 1.28
Y =0.026 2x—0.223 6 0.998 9 0.50 95.33 1.96
Y =0.0133x+0.055 5 0.998 9 0.80 85.37 1.86
3 i it PR32
pH
3.0
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b pH pH 3.0
KH2P04 pH pH
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