H[E A B 244 Acta Tabacaria Sinica  http://ycxb.tobacco.org.cn
doi: 10.16472/j.chinatobacco.2016.251

ERSMNEREBSER. 7T HARETENST R
AR B AR T 8B X B S AT A B

i, IR, NFEE, THBE, R0, XK,
0 RN AR 005, AT AR 4 25 9

Kk, XBER
A M T B E AR LI R X 25 450001

1 OE. EIUE N AR X C3F SEZUMRE L, DURE NS A =2 1. 55 C3F S mem. KM, &
EA . M PN S 445 5 A3 1 BB ARE R A, R . 25 50 HI Rk A e 5 7 8 A5 ot AR
ESCEEVF RS 7 AERIEAT 3 B MR BBORE O 22 57, oW 1 5 A3t 1 B SR IR A 55 R R TR o SRR
[E 7= C3F S54RI B AL R Be i 22 7 B NNK AR R BUR B (E N B, B0 e N FR SO

R BN AR R EEEITO RS 7 AR R

SIRARIT: Wfn, AMTHE, PhaERE, 25 A AMERE Al 7 R IEA R BRSO X E AT T 7T (3], R B 23R

2017,23 (3)

“HBINfaEREAE R TH Ve TS
F A SACGR MG F s — 4B (CO). &R
PR (HCN). 4-( H1 2k 0 i i 55 )-1-3- Wk B ik )-1- T
(NNK). 2 (NH;)» #Jf [a] E€ (B[a]P) « KWy, EEEE.
Lnfrr s AN FRARIX 7 PRI A T s> (7 Mpsisr) B
e, PRSI faE T, ARREEREA T RREGE
P —. Bo7 i S AN RO, B
SR JEURL RN - ZH T 7 BETERHIRR 7 B B
Wa FFJ T AL AT, TENR ERL T, KERSE P R
T A RS AR AR 7 DA A s, 2
SR, X7 DU E OB R bRA WEE E
(V) EE B R AR YO A R . S P
FEIE A W03 St [ P R e R R Ry,
BEIBCE T T Hed . 54k P HAS T 2007 SEANRIRAL
K326 JHIH 7 Fhs o R R 22 . BRSSO i T
P S ANPGRS AL SO b Ay TR 7
PRI ZE 5. H H B 0 B A M MR - <R
LR FEEPAN TR 7 Flpli sy SOHBBORE B0 1) R Gint
FEA AT AL . PRI, ARSI I RS 7 P A MR- A7
LR FEEPN TR R 7 M R R, B AE
IR E G LT W R S

1 #RE7FE

L1 #8)
L1 [ e

MR “REEMLTEA R ERE T, WA
LR, M IREREIG X, S5 SRR
ITHURE, Forp 32 NSRS F R X 1A EHURE SR
4 ANEHBNEURE S5, HiA 259 ANPEIXA 1 ANEURE AL, B
FEEE AL 403 A, BARNE 1. SMESF. 5.
U1, RE S T AR EER. Wb, BRI IR,
BEPE. AR VLA, TP 7. D EAR. NEE
dy HIREE 19N (HEEH) 854Nl & 291 1M &
(XD, WA S8 2013 45 F 7= 5 41 e
& 99.5%, HUFESEZIYN C3F.,
1.1.2  E4MHE

REEENEEAT, B, EE. HHrmg
PIgESE 5 AN E S DB, A8 R AT 0 R el b
pM . MR 2012 ik DS ER, HEE Lk
5] 7= 45 M C3F 25 30 AL 1 ol b 55 4% LAE T Lb i, )
i =% R 7o M 25 20 3 1R R Ry R R A =) P P O
BEATHURE o A SRR i 35 S, o P AR
AR S 10 4y, SEEMEMRES 10 A4S, AWM

EE&WH: BHREHARERETIE SRR CE G T RS0 707 (BFS: 110201301020 (JH-01) )
EERINY: B & (1980—) , Hd:, Mg LR, T2 MR E MBI AR, Tel: 0371-67672577, Email: ztriyangs@hotmail.com.cn
BRESE: XHER (1963—) , Tel: 0371-67672698, Email: liuhuimin63@x263.net

IFsBHA: 2016-07-14; MIZEHAREHEA: 2017-02-27



L

P AME IR TR 7 PR MEAT T 70 AR TSRS B3 At 7T 29

fn 9 A, BELEEHMFE G 4 A, D 4RI FE G 2 4.
JIT e U A i 25 0 A

x| ENEM R

Tab. 1 Samples of domestic flue-cured tobacco
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Tab. 2 Samples of foreign flue-cured tobacco
E5 0 iV ER 347
Ht
L 10 BO1/S, CIL/C, L10-C, MBO1, BOA/S,
BOB/S, HGBOA/S, L20M, MBOC, MOI1/S
£ 10 A-BO2-C, FCAl, L2F, RCOI1-C, FCA2,
FCBI1-C, FCB3, L2M, LAF, LAO
s BI1OAT, L1FL, L10A, L1OFT, LMFA,
REAE 9 CJOT, FOA, LIMKA, L20T
BT 4 L1LO, ZLI1LFT, ZL1OFT-HN, ZM-BMT

LRidE 2 MFLOT, ML-F10O/T

1.2 LIRS &

] 7 M A i A, ) 22 /T FR S i AT (8] )
AR NTLEEBEMNTY A, U156 A o
FE9 3 em; AL BREF () E ™ 00 LE D) 22 11 7K 43 45
7E 18%~20%(wt), AEB N T AhK, DI 5% 1
mm; N T8GR Mt 22 0 R IR R 22 () ) B 4
R FOAK 22 B o W AR AL, ik 22 L fR) B IR 3 AN XU IR
FEFEHILE 60 C, HEWIRATTIFE 50%, M2z 5K
S PEHIAE 12%~13%. AL B2 R (b))
80% £ 4, K2 40%~50%, %2 30%~40%. il
U W08 22 3% AR A7 . 3 DRI FE S O B, 5 E
FEE AR AL B S R — B, R EE K R
P2t 22,

BT A B 2245 S 7E [ — & S LR T 25 00 1 2%
3 i) - SRR S B R 5 TR 5 A 2. A AR 2% P A
MRS Ay, 223 3.0Y/32000, JEHE: 100 mmX24.1
mm, WP 2700 Pa, HAHLR: 26.5 mmX29 g/m’, &
RPE 60 CU, #d%4t: T8 60 mm, %< 0 CU.
1.3 HEESH S 2

XFIREAT 53 M B A A SRR S i AT o ke, oy e bmifE
N: PR £20 mg, “PHIBH £49 Pa, TR
AT S5 BE 23 50l 9 8N SRR 5 S T E. 2
FhrdE U i e B R AE M . COL HON, & 2K
SR, Bla]P. NNK K RBRRE B

2 FERG5GW

2.1 HRYEBESH SR

AN[R] [ S A A MR D BR AR AR I G T R 3.
HIZ 3 WL, ARV SO AR S 22 B ke
M2z Bk, W HRME R A2 7 R B, SR A
PANENEUBNERIES TSNSV NS St L
P RS DB AR 2 A K, FEdh—EEsf, W]
bEE B

YEARkiE, MR OLR, SRR A
A7 bl 73 R TR 5 SRS 1) Pt 22 B R 2 ] PR 2 PR A
KR F,  HAMWRIEFE T 22 5 B SRV AR 22 (1 LE 4] 55
Jfr g U, SR AL AN 22 T B RE SO T S AT
bL AN [ 22 2 8] 55 o RE TR AR 22 5o R
AR SR B SRR 22 B AR 7 P R
RECR S B CHIVS I 8 35 PR VE 4 48 0/ A be Ml 22
) BHTX M, BRI R TN 2
86.5%
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Tab. 3 Physical index of cigarette samples of different countries' tobacco

5 MeeEE  RPENLER U fii & 54 & TS TEME K AR

/(mg. 377 /(mg. 327 /Pa 1% /mm /mm /mm /mm

Hh 812 702 1141 68 24.4 84 25 32
L] 773 668 1085 75 24.4 84 25 32
AEAE 771 667 1111 74 24.4 84 25 32
EH 752 650 1063 76 24.4 84 25 32
LT 800 691 1112 70 24.4 84 25 32
g 742 642 1099 71 24.4 84 25 32
A A 3.5% 3.4% 2.4% 4.3% 0% 0% 0% 0%

T WAPSIH L B = M2 B X OISO - BB ARACTE -3mm) /(SIS - JEME K ).

22 £l H* 7RSS, ERBREROY FRBUNT 10%, RBIAE MR B 2 T8N
48 403 4 C3F 250t Feith . H*. 7 Fhasr SEYK. . hRAESAE A HE L 7 RS

REBRE i e VR R ST 5 R R 4. BN BRBECE & G =T S R S,

NNK Bl 2 F ik (R R 40%) , %

&4 £E 403 PMEEER C3F FRMMM M. H* . 7 FpS. BREMER D&t

Tab. 4 Deliveries of tar, seven components, nicotine, H* and puff number of Chinese C3F grade tobacco from 403 sampling points

nationwide
Gt T £ 71/ Hj/ c0/_1 HCNI/ NNK_J1 A / | B[a]l_’l/ 3‘&%4/ EE@% / M@{ [ %:XZ/I
(mgg) (g (mgg) (pgg) (mgg) (ngg) (ngg) (ngg) (ngg) (mgg) (H.g)
¥fE 23.1 16.9 20.9 142.1 6.4 15.0 25.4 37.2 353 2.5 15.1
R/MA 17.6 12.8 14.2 81.5 2.4 7.7 16.8 23.2 19.4 1.2 11.7
IEPN[: 33.6 253 30.9 266.3 17.5 33.9 38.2 60.6 53.0 4.1 213

5 R A 10.8% 13.4% 12.1%  242%  40.0%  30.5%  14.0%  20.2% 13.5% 19.6% 9.1%

RS, F. PEFREME®R, H 7HHES. EREEMERO8%EIT

Tab. 5 Deliveries of tar, seven components, nicotine, H* and puff number of strong, light and middle-flavor tobacco

e Hay / H*/ co/ HCN/  NNK/ &/ Bla]P/  EWy/ G/ MWEL /D%
(mggh) (g (mgg") (nggh (ngg) (ngg) (mgg) (ngg)  (pgg)  (mgg) (H.gh)

WA 243" 18.1° 22.1° 152.6" 7.6" 16.8* 26.8" 39.7° 34.7° 2.6° 15.4°

BHEM 23.1° 17.2° 20.7° 154.8 6.1° 15.8 25.4° 38.5° 35.5° 2.5° 15.0°

Hp ] Y 22.2° 15.7° 20.2° 120.1° 5.8 12.7° 24.5° 33.7° 35.6° 24° 14.8°

e FSIARSRE MR/ NG FREORE I Z R A SR (P<0.05) .
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Fig. 1 The spider diagram of the deliveries of tar, seven
components, nicotine, H* and puff number of Brazil tobacco
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Tab. 6 Deliveries of tar, seven components, nicotine, H* and puff number of six countries' tobacco

5 FE / H*/ Cco/ HCN/ NNK/ a/ BlalP/  KWy/ EEEE/ W6/ mEy
(mggh) (g  (mgg) (ngg) (ngg) (ugg) (gg) (ngg)  (ngg)  (mgg) (H.g)
h 23.1° 16.9° 20.9" 142.1° 6.4° 15.0° 25.4° 37.1° 353" 2.5 15.1°
i 24.8° 21.9° 19.0° 172.4° 13.7° 18.0° 28.6" 64.9° 32.7° 3.6° 14.6"
HEAAE 22.9° 21.4° 20.3% 148.9¢ 19.9* 13.1° 26.4™ 50.1° 36.7% 2.7° 13.5°
F[H 26.7° 21.4° 20.9° 189.8" 14.4® 20.5° 24.6" 50.4° 34.9° 3.2° 14.2°
BT 21.4¢ 18.5° 18.7° 132.8° 12.0° 10.5° 29.4" 44.8° 36.8% 2.3¢ 13.2°
v 4 23.3" 20.7° 20.3" 154.2 15.5% 11.8° 27.7% 51.6" 413" 2.7% 13.9®
VE: R EUT S B SR B, B ARARE A ENS P RER RS (M 227 H ik 5 X (P<0.05) .
x7TBAZHIVERMEMER. H 7RSS RIERRERE
Tab. 7 Deliveries of tar, seven components, nicotine, H* and puff number of Brazil' s commercial grade tobacco
[ENI4 £/ H*/ co/ HCN/ NNK/ 5/ Bla]P/ KBy, EEEE/ WL/ H¥/
S0 (mggh (g (mgg) (ugg) (ngg) (ngg) (nggh) (ngg) (ngg) (mgg) (H.gh)
MBO1 22.1 22.4 15.9 153.0 13.7 18.8 30.4 72.4 32.2 3.3 14.9
CIL/C 222 18.8 19.0 159.7 12.4 11.6 27.5 493 31.8 3.1 13.9
L20M 229 24.5 15.9 170.3 21.4 18.5 29.3 78.5 27.9 3.7 14.8
MBOC 24.1 22.7 19.5 189.5 12.8 20.1 30.8 64.1 35.2 3.2 14.9
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il b/ HY CO/  HCN/  NNK/ @/ BlalP/ XY/ EEEE/ W/ %
S (mgg) (g (mgg) (ugg) (ngg)  (pgg)  (ngg) (ugg) (ngg) (mgg) (H.g)
MO1/S 245 20.7 202 179.8 13.1 17.1 26.1 514 35.8 3.0 14.3
L10-C 25.3 18.1 19.3 156.5 8.9 11.4 25.0 59.6 28.4 3.7 14.7
BO1/S 26.0 225 19.2 185.2 10.9 229 289 70.5 30.1 3.8 15.1
HGBOA/S  26.7 245 19.2 170.4 16.8 212 29.9 74.2 36.0 4.0 14.5
BOA/S 26.8 20.7 21.0 178.6 1.5 15.7 257 62.4 335 4.0 14.5
BOB/S 27.0 243 20.4 180.9 15.5 225 324 66.4 36.4 3.9 14.4
FHIH 24.8 21.9 19.0 172.4 13.7 18.0 28.6 64.9 327 3.6 14.6
BREMK  77%  105%  9.1%  73%  25.6%  22.7%  85%  147%  97%  10.7%  2.4%
232 AHBEAE JHIEIEARFEF
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Fig. 2 The spider diagram of the deliveries of tar, seven
components, nicotine, H* and puff number of Zimbabwe tobacco
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Fig. 3 The spider diagram of the deliveries of tar, seven
components, nicotine, H* and puff number of American tobacco
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Tab. 8 Deliveries of tar, seven components, nicotine, H* and puff number of Zimbabwe' s commercial grade tobacco

[ENI4 £l / H*/ Cco/ HCN/ NNK/ =/ BlalP/  ZEEy/ EEHBEE/ WAL/ 1%/
S% (mgg) (gD (mgg') (ngg) (ngg)  (ngg)  (ngg)  (ngg)  (ngg) (mgg) (H.gh)
CJOT 20.3 17.2 18.4 109.9 11 8.6 24.4 49.2 34.2 2.6 14.0
BI1OAT 224 24 19.2 167.2 25.5 152 28 55.8 36.7 2.7 13.6
LIMKA 224 20.5 20.3 1435 18.8 11.4 26.2 447 402 22 133
LIOFT 22.6 21.4 19.9 146.1 23.2 13.5 25.4 47.1 31.6 2.6 12.9
LIFL 23.1 20.4 21.5 146.4 16.2 12.7 25.8 48 38.7 2.7 12.4
L1OA 235 20.7 21.8 158.3 15.4 13.8 26 523 372 24 14.4
FOA 23.5 20.3 20.3 148.5 15.9 11.2 28.7 47 39.9 2.9 13.5
LMFA 23.7 24.4 19.5 165.4 28 16.7 27.4 50.9 37.8 2.7 132
L20T 25.0 23.5 214 154.9 25.2 14.8 25.9 55.6 34.2 33 13.7
“FHME 22.9 21.4 20.3 148.9 19.9 13.1 26.4 50.1 36.7 2.7 13.5
TREM 5.6% 10.6% 5.7% 11.4%  29.0% 18.7% 5.1% 7.8% 7.8% 11.5% 4.4%

¥ 22 B BT A I S O A . Hx L 7 PRk
3~ JRBRCRE TS FE: B VA 5 [ 7 9o IR 3B (B A T LA
1NN =SS5 AU o G = = TN (N 3R /5 S (BN
NNK. Z. K55 4 B3 T 1 =B i E, H
B NNK & T E = A 125%, %« HCN. K5
TG H* 55 5 T b e T = A1 25% LA L,
CO. [N 3 [ = 8 RS FE AR

FESHTIIGEREN (R 6) , FEEMEMHES

fFETM. H*. HCN. NNK. 2. 7 8 F 0 R il &
L P2 5 A g2 E L (P<0.05) P EE
MR CO. Bla]P P& R HE M M E 2 7 L gt

% [E L C3F FEH R IL 10 4, &k s
T MRS A . HE 7 B BRI K 15
WK 9.

RO EXEREWERMEHEH, H 7 FHRS RBEERE

Tab. 9 Deliveries of tar, seven components, nicotine, H* and puff number of American commercial grade tobacco

ik FE/ H*/ Cco/ HCN/ NNK/ 2/ BlalP/  ZKEy/ EER/ AL/ 4%/
S (mgg) (gD (mgg)  (ngg)  (ngg)  (ngg)  (ngg)  (ngg)  (ngg)  (mgg) (H.gh
RCOI-C 224 17 20.4 149.7 11.8 14.7 16 34.5 37.8 2.5 13.4
A-BO2-C 264 20.6 21 184.5 132 19.8 24.4 46.7 35.8 32 13.5
L2F 26.5 20.2 19.9 173.2 1.6 17.9 28.6 49.6 32.7 3.2 14.6
L2M 26.6 21.8 18.1 180.6 12.4 22.9 25.7 57.4 36.5 33 14.4
FCB3 26.8 25.5 19 231.1 23.6 26.9 223 64.3 29.5 3.4 142
FCA2 26.8 21.6 21.6 191.4 14.7 22.8 24.9 50.5 30.1 33 14.1
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[iNl4 £/ H*/ co/ HCN/ NNK/ R/ Bla]P/  XWy/ BEEEE/  JEGE/ %/
S (mgg) (gD (mgg)  (ngg)  (ngg)  (ngg)  (ngg)  (ngg)  (ngg) (mgg) (H.gh
FCAl 272 19.6 212 194.2 8.6 17.8 275 474 35.5 3 14.9
LAF 275 19.1 235 194.4 11.2 16.8 204 44.9 33.5 3.4 13.6
LAO 28.5 27 26 2103 28.4 222 269 60.4 38.3 3.5 15.0
FCBI-C  28.5 211 213 188.5 8.8 22.7 29.5 48.4 39.7 32 14.5
BREAN  64%  138%  77%  113%  448%  18.0%  167%  169%  9.8%  88%  4.0%
234 HWE KL T LSRG R SR . H* 7 A

W ELV AT S ALl C3F <5 25 e b 55 20 JH - R [ 7 By
A C3F S5 UMM Al H* . 7 Fhpior . JmoRE
JBCEE Je T ECSE SR AL 4.

—3%
B 4 S ERTES A, B, 7 RS, IR R R 14
ik

Fig. 4 The spider diagram of the deliveries of tar, seven
components, nicotine, H* and puff number of Zambia tobacco
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TP E T R W] (LR 6) , B LU IH I
S NNK. Bla]P. 2Ry R Ji5cE A 1 30 1 = 0 22
JAEGITFE L (P<0.05) , P9 EMR A A
H*. CO. HCN. &. EGEMNEENEZER LS
THEEE

BRLLIT AL C3F Sk S 3t 4 4, Kk ss
LW HE L 7 R MBS SR A 1AL
WZ 10,

R 10 BL B FRAEM R, H* . 7 RS RARRENE

Tab. 10 Deliveries of tar, seven components, nicotine, H* and puff number of Zambia' s commercial grade tobacco

il £/ H*/ Cco/ HCN/  NNK/ =/ Bla]lP/ KBy, BEE®RE/ WL/ D%/
SR (mggh) (gH  (mgg) (ngg) (nggh) (ngg) (ngg) (ngg) (ngg) (mgg) (H.gh)
ZLIOFT-HN  20.1 18.2 18.2 129.1 12.2 9.7 25.7 49.1 36.2 22 13.4
ZLILFT 20.6 17.7 19.2 132.4 10.9 8.9 33.7 35 35.9 2.1 13.3
LILO 21.7 19.7 19.2 139.1 17.7 12.4 24.9 423 37.7 22 13.1
ZM-BMT 232 18.5 18 130.5 73 11 33.2 52.9 373 2.6 13.0
A5t R HL 6.4% 4.6% 3.4% 3.3% 359%  14.6%  16.1%  17.6% 2.3% 9.7% 1.4%
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Fig. 5 The spider diagram of the deliveries of tar, seven
components, nicotine, H* and puff number of Malawi tobacco
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Tab. 11 Deliveries of tar, seven components, nicotine, H* and puff number of Malawi' s commercial grade tobacco

Rl I/ HY CO/ HCN/ NNK/ %/  B[aP/  EEy/ BT/ MR/ 0%
S (mgg)  (gh  (mgg) (ngg)  (gg)  (ugg) (gg) (ngg) (gg) (mgg) (H.gh)
ML-FIO/T 222 20.8 20.5 138.4 17.0 11.0 28.3 47.0 45.1 2.4 13.4
MFLOT 243 20.5 20.1 170.1 14.1 12.5 27.1 56.1 37.5 3.0 143
BREK  64%  1.0%  14%  145%  132%  9.0%  3.1%  12.5%  13.0%  157%  4.6%

3 &g

(1 [ A A NNK B SCR 2  ioR, & s
HCN AR 45 3 Fh Rl o0 B e 22 30K, £Eah. H
FIB[a]P. ELEEE. CO %5 4 PR BEUE A — 2 22 575

(2) 7 C3F M 5P, e+ K£E.
BELLWE . Ehigess 5 A3 E 32 BB MRk O E AL S
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Comparative analysis of tar, nicotine, and seven representative harmful components deliveries
between flue-cured tobacco of domestic and foreign origins

YANG Song, SUN Peijian, SUN Xuehui, WANG Yipeng, JIA Yunzhen, NIE Cong, ZHANG Xiaobing, LIU Huimin"
Key Laboratory of Tobacco Chemistry, Zhengzhou Tobacco Research Institute, China National Tobacco Corporation,
Zhengzhou 450001, China

Abstract: Domestic representative flue-cured tobacco of C3F grade were taken as samples. flue-cured tobacco similar to C3F grade from
five major importing countries, namely Brazil, USA, Zimbabwe, Zambia and Malawi, were used to make unblended cigarettes. Differences
of tar and nicotine delivery, and 7 harmful representative components per gram of cut tobacco between domestic and foreign flue-
cured tobacco were investigated. The characteristics of tar and nicotine delivery, and 7 harmful representative components from 5 major
importing countries flue-cured tobacco were determined. Results showed that cut tobacco weight per unit of burning tobacco, and average
delivery of NNK and ammonia in mainstream cigarette smoke of domestic C3F grade leaf tobacco were the lowest and hazard index was
also at minimum compared with that in foreign flue-cured tobacco.
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