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Correlation between Release Amount of Three Harmful Substances in Mainstream Cigarette Smoke and Organic Acid Content
SHANG Meng-qi ,QU Ya-ling, LIN Lin et al
Abstract

tent of organic acids. [ Method ] Using the pretreatment method of methyl ester derivatization with mixed solution of sulfuric acid and methanol,

(Beijing Tobacco Quality Supervision and Inspection Station, Beijing 100029 )
[ Objective ] To study the correlation between the amount of three harmful substances released in the mainstream flue and the con-

the content of organic acids in tobacco was determined by gas chromatography. We measured mainstream ammonia, hydrocyanic acid and phe-
nol content by ion chromatography , continuous flow method and high performance liquid chromatography. [ Result ] After adding three kinds of
organic acids in cigarettes,the content of hydrocyanic acid per unit mass in mainstream cigarette smoke increased,and the malic acid had the
greatest effect of them,reaching a significant level. The ammonia content per unit mass in mainstream flue gas decreased, the three organic
acids added had no significant effect on them,the content of phenol per unit mass in mainstream flue gas decreased, the effect of three organic
acids was significant,and the effect of malic acid was very significant. [ Conclusion ] This study provided a theoretical basis for the reduction of

the harm of cigarette smoke harmful substances,and had certain practical value.
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-2),51.7 ( -OCH,) . DL F%s 530k 7 B 1k 54
3 - O - caffeoyl quinic acid methyl ester ZEA—%{,

2.6 E&W6 H[EKK,"H-NMR (DMSO - d, ,400MHz)
5:7.54 (1H,d,J=16.0 Hz,H-7"),7.10 (1H,brs, H-2"),
6.96 (1H,d,J=8.0 Hz,H-5"),6.82 (1H,d,J =8.0 Hz,H -
6'),6.26 (1H,d,J] =16.0 Hz,H-8"),5.26 (1H,d,] =2.6 Hz
,H-5),3.89 (1H,d,] =6.4,H-4),3.69 (1H,d,J] =5.0
Hz,H-3),3.58(3H,s,H-0CH,), 2.09 (2H,m,H —2a,H -
6a),1.77 (2H,m,H -2b,H -6b) ;*C - NMR (DMSO - d,,100
MHz) $:176.2 (C-7),168.6 (C -9"),148.2 (C -4"),147.9
(C-7"),146.9 (C-3"),127.2 (C-1"),123.6 (C-6"),117.8
(C-5",116.2 (C-2"),116.7 (C-8"),74.7 (C-1),71.6 (C
-3),72.6 (C-5),09.6 (C-4),51.9 ( -0OCH,),39.9 (C -
2),36.8 (C-6), DA% SCmkl 8 1 ik 59 5 -0 -
caffeoyl quinic acid methyl ester JEAS—%FY,

2.7 EWMT HEHKR, H-NMR (DMSO - d, ,400MHz)
8:12.58 (brs,COOH) ,9.62 (brs,OH),9.51 (brs,OH),7.51
(1H,d,J =16.0 Hz,H -7"),7.46 (1H,d,]J =16. 0Hz,H -
7"),7.15 (1H,d,J =2.0 Hz,H-2"),7.13 (1H,d,J =2.0 Hz,
H-2"),7.02 (1H,dd,] =8.0,2.0 Hz,H-6") .7.00 (1H,dd,
J=8.0,2.0 Hz,H-6"),6.89 (2H,d,] =8.0 Hz,H -5",H -
5"),6.76 (2H,d,J =8.0 Hz,H -5"),6.24 (1H,d,] =16.0
Hz,H-8"),6.13 (1H,d,) =16.0 Hz,H -8") ,5.22 (2H,m,H
-3),5.11 (1H,dd,J =8.0,3.5 Hz,H-4),2.08 (2H,m,H -
2a,H -6a),1.89 (2H,m,H -2b,H -6b) ;*C - NMR ( DMSO
—d,,100 MHz) $:175.6 (C-7),165.9 (C-9"),165.5 (C -
9),148.3 (C-4"),148.1 (C -4'),144.8 (C-7"),144.6
(C-7"),145.6 (C-3"),145.2 (C-3"),125.7 (C-1"),
125.5 (C-1"),121.3 (C-6"),121.4 (C-6"),115.9 (C -

5"),115.7 (C-5"),114.9 (C -2"),114.5 (C-2"),114.8
(€c-8"),114.3 (C-8"),72.5 (C-1),70.9 (C-4),70.3
(C=5),67.2 (C-3),35.3(C=2),34.7 (C=6), LI L%k
YE5 k[ 91 i ik &%) 4,5 — di — O — caffeoyl quinic acid
%ziigﬁo
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acid, Caffeic acid methyl ester, 3,4 —di — O - caffeoyl quinic

acid methyl ester .3 — O — caffeoyl quinic acid.3 — O — caffeoyl
quinic acid methyl ester.5 — O — caffeoyl quinic acid methyl es-

ter.4,5 —di — O — caffeoyl quinic acid, ZKR,7 MeE P
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