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Analysis of raw material function of original pipe tobacco
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(1 College of Tobacco Science s Henan Agricultural University , Henan, Zhengzhou 450002, China;
2 Technology Center ,China Tobacco Henan Industrial Co. ,Ltd. s Henan Zhengzhou 450000 ,China)

Abstract: [Objective) This study clarified the raw material characteristics of Flue-cured tobacco,Bur-
ley,Perique,Oriental, Latakia and Black Cavendish and their functions in formula to provide reference for
formula design of domestic original type of pipe tobacco. [Method] The routine chemical composition and
neutral aroma substance contents of six raw materials were determined, and the sensory characteristics of
raw materials and seven formulated pipe tobaccos (Flue-cured tobacco (control) , Flue-cured tobacco/Bur-
ley, Flue-cured tobacco/Oriental, Flue-cured tobacco/Latakia, Flue-cured tobacco/Perique, Flue-cured to-

bacco/Black Cavendish,and Flue-cured tobacco/Oriental/lLatakia) were analyzed. The correlations between

(RS HIHT  2019-07-29
(EHERAT &—581994—) B Wit AT M A E AT+ . 8N F I H I TAF5T . E-mail:494516396@qq. com
GEfEEE] T@EFEAS7—), 5 W g MM 282 8+, EEMFMWE S THFS . E-mail: yujianjun@ henau. edu. cn



% 8 39 — B8 S5 R B 2 0 SRR I 43 AT 51

the internal chemical composition of raw materials and sensory evaluation were also investigated. [Result]
The results of chemical composition analysis on pipe tobacco raw materials showed that the contents of
chlorophyll degradation products were high and the ratio of nitrogen to alkali was low. The contents of to-
tal sugar and reducing sugar in Burley tobacco were low and the content of nicotine was high. The contents
of total nitrogen and carotenoid degradation products in Latakia were high,and the contents of total sugar
and reducing sugar in Oriental tobacco (Turkey AG grade) were high. The content of nicotine in Black
Cavendish was low and the total amount of neutral aroma-producing substances was low. Sensory evalua-
tion results showed that Burley tobacco had nutty flavor and adding formula increased the strength of for-
mula,level change and room rhythm odor score. Oriental tobacco showed good aroma and adding formula
increased the score of formula level change. Perique was a little more irritating and adding formula in-
creased formula strength,level change and room note odor score. Black Cavendish smoke had caramel flavor
and adding formula increased the score of formula level change. Latakia had incense flavor,adding formula
increased the score of formula room note and smell, but reduced the score of level change. The results of
correlation analysis showed that nicotine content was positively correlated with strength,and the ratio of
nitrogen to alkali was negatively correlated with strength. Potassium was positively correlated with hierar-
chical change and carotenoid degradation product was negatively correlated with hierarchical change. Total
sugar content, reducing sugar content, and browning reaction product content were negatively correlated
with chamber aroma. [Conclusion] The nicotine contents of Burley tobacco and Perique were high and their
ratios of nitrogen to alkali were low. Thus, adding them into the formula increased the strength. Adding
Black Cavendish tobacco and Burley tobacco enriched the hierarchical changes. The contents of total sugar,
reducing sugar and browning reaction products of flue-cured tobacco and Oriental tobacco were relatively
high. Thus, their use should be reduced to design a formula with strong flavor.

Key words: pipe tobacco raw materials;formulated pipe tobacco;neutral aromatic substances;sensory e-
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Table 1 Basic information of six pipe tobacco materials

Jrrt 7 Hh 3 JURE 7 41
Raw material Place of production Grade Raw material Place of production Grade
16 0 & E America C2F K7 M EE Oriental + B H Turkey AG
Flue-cured tobacco
41 Burley F[E America C2F PIEEFLT. Latakia FEW % Cyprus ¥k 4% Choice
g . 3 [ it by W 2 M K LR SR - . S vk (1
FLA} Perique State of Louisiana America Choice Black Cavendish KIH America W4 Choice

F2 EREBEEMEFTREGREL

Table 2 Formula and proportion of original pipe tobaccos

i B 2 = i s
e L TR RS . TR LT
ormulation .. Ratio of raw Formulation .. Ratio of raw
Formula composition . Formula composition .
number materials number materials
AT Flue- - K /A AR .
! #% 4 Flue-cured tobacco K Flue-cured tobacco/Perique Lel
, H /1 - ; FoA/ TAA o
Flue-cured tobacco/ Burley Flue-cured tobacco/Black Cavendish
\ YA/ 507 - . VAR /505 U/ L A .
Flue-cured tobacco/ Oriental Flue-cured tobacco/Latakia /Oriental
\ 1548 LT "
Flue-cured tobacco/ Latakia
L2 38+RIE L2.2 YHEEHREE PHEEYREES
1.2.1 #&F x4 eE oAl YC/T 159 — MSCERL16 ] ) GC/MC WAREIIE .

2002.YC/T 160 — 2002, YC/T 161 — 2002, YC/T  1.2.3 B EHM  JEER A L0 R K B S i K
217—2007,.YC/T 162—2011 Jy k. & M2 ). i p il T A RTAEA AR 7 8L K,
I TSR R B BRI AR TR R SO R PR bR o (3R 3D 43 Sk DR K B T
ENIAN T YA R A THEAT VPR, J5 245 53 BT Y .
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Table 3 Sensory quality evaluation standard of pipe tobacco

Fadic! EIBEDIR i JOT b, J5E JE WA 7RG I Ik ES RS HEE
Points Strength Thickness of texture Level change Flavoring Room note Favorability
5 IE R ) AR5 E [ ) 3R — 2 E153713 [

: Very strong Very thick Very rich Very Coordination Very strong Very like
, 530 " + i i i B
Strong Thick Rich Coordination Strong Favorite
} T i 2 T = —
Medium Medium Medium Medium Medium Ordinary
, % i i K i e
Mild Thin Simple Unharmonious Light Dislike
1 [ZES Rk = 2% IR S
Very mild Very thin Lack Poor Very light Antipathy

R B 9 5 2% 50 Y AT ) B A K

Note: Thickness of texture is for consumers’ reference.and related to habits.
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Table 4 Contents of conventional chemical components of six pipe tobacco raw materials
i N Al gormE somew Fee R g BEE ocey
Index Flue-cured Burley Oriental Latakia Perique . BlaCk, Mean value Star,lde."d (%
tobacco Cavendish deviation
S/ % Total sugar 16.46 b 0.67 f 21.64 a 2.65 e 6.69 ¢ 1,91 d 8.84 7.04 79.68
PR J58E/ % Reducing sugar 15.64 b 0.53 e 17.17 a 2.15d 4.24 ¢ 4.29 ¢ 7.35 6.09 82.79
M5/ % Nicotine 2.69b 3.29 a 0.73 d 1.64 ¢ 2.76 b 0.66 d 1. 96 0. 94 48.16
WA/ % Total N 2.01 ¢ 3.73 a 1.98 ¢ 3.91 a 2.59 b 2.02 ¢ 2.71 0.76 27.91
/% K20 2.05 e 3.05b 2.14 de 1.81f 2.63 ¢ 3.21 a 2.48 0.48 19. 44
A/ nCl 0.35e 0.42 d 0.55 ¢ 0.80 a 0.80 a 0.66 b 0. 60 0.16 26.95
M K20/ Cl 5.86 b 7.26 a 3.89 d 2.26 1 3.29 e 4.86 ¢ 4,57 1.65 36.19
BT Lt Total sugar/ Nicotine 6.12 ¢ 0.20 f 29.64 a 1.62 ¢ 2.42 d 7.44 b 7.91 10. 04 126.97
Bt Total N/Nicotine 0.75 f 1.13d 2.71b 2.38 ¢ 0.94 e 3.06 a 1.83 0.92 50. 16
B - AT HO 5 AR A /NG B R 22 53 .35 (P<0. 05) . 3% 5 [l

Note: Different lowercase letters indicate significant difference (P<Z0. 05). The same for Table
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Table 5 Contents of neutral aroma compounds in six pipe tobacco raw materials ng/g
HH ) g L ) 1 i /
AEMEXRD B i FI OPRE BUSET FRE B ez
Type of aromatic Flue-cured ; ; . Black )
Aroma substance Burley Oriental Latakia Perique . . CcV
substances tobacco Cavendish
BERE Furfural 23.57b 5.23d 30.76 a 5.31d 8.13 ¢ 29.61 a
B Furfuralcohol 6.20 a 1.82 ¢ 4.62 b 3.72 b 3.51b 0.56 d
b R 2-Z, BRI 2- Acetylfuran 1.58 b 0.74 ¢ 1.26 b 0.81 ¢ 0.84 ¢ 4.75 a
Browning reaction 5-F1 3L B 5-Methyl-furfural 3.69b 0.64 d 1.58 ¢ 1.54 ¢ 2.86 b 6.24 a
products 3.4 B2, 50k I — .
3,4-Dimethyl-2, 5 furandione 0.43 e 0.99 d 7.35a 2.24 ¢ 3.11b 0.99 d
2- RIS 2- Acetylpyrrole 2.20 a 0.32 ¢ 0.25 ¢ - 0.66 b 0.69 b
/Nt Subtotal 37.67 ¢ 9.74 f 45.82 a 13.62 ¢ 19,11 d 42.84 b 51.31
7 % Benzaldehyde 18.86 a 2.04d 2.64 d 6.19 ¢ 8.26 b 1.54 e
RHAREEM™ 4P E Benzyl alcohol 2.33 ¢ 1.96 ¢ 4.98 b 1.78 cd 1.67d 31.87 a
A
i . 7 Z % Phenethyl alcohol 7.30 b 5.67b 6.54 b — 22.97 a 0.90 ¢
Degradation products
of phenylalanine 7 £ Benzeneacetaldehyde 6.81 b 18.61 a 1.57 ¢ 0.42 d 5.85b 0.75d
/Nit Subtotal 35.30 b 28.28 ¢ 15.73 d 8.39 ¢ 38.75 a 35.06 b 41,45
6-F J-5- M- 2- T . .
55 . - - 2 20.
6-Methyl-5-hepten-2-ol 4.55b 0.64d e 0. 74 a
6- FH J-5- B A - 2- o R -
S b e R 2 . 254. - .
EL ST 1 6-Methyl-5-hepten-2-one 0.55d 1.34 b 0.54 d 54,64 a 0.81 ¢
A
i . F5 & Linalool 0.65b 0.76 b 0.65b 4.89 a 4,73 a 0.72 b
Degradation products
of carotenoids 446 5 /R B Tsophorone oxide 0.33 ¢ 0.14 d 0.36 ¢ 16.22 a 0.70 b 0.18 d
B-K 5l B-Damascenone 12. 86 ab 14,26 a 11.26 b 11.18 b 4,56 ¢ —
= E K p-Damascone 11.93 b 0.63 d — 27.15 a 5.76 ¢ —




54 P AL AR ARRE R 22 22 4l CH SRR O 48 %
R 5(&) Contiuned table 5
& 2 . # ) . " N N PRAR A N
AENARD B ki A ROMEE BIERT EEE B gz
Type of aromatic Flue-cured ; . . Black s
Aroma substance Burley Oriental Latakia Perique . ) (0%
substances tobacco Cavendish
F LN Geranyl acetone 4,19 d 7.26 b 5.68 ¢ 34,49 a 2.65 ¢ —
AR BERE N E Dihydroactinidiolide 3.09 b 0.68d 0.34 e 2.05 ¢ 7.38 a —
N ” [E & =4 1 Megastigmatrienone 1 7.83 b 9.52b 2.67 cd 22.73 a 3.65 ¢ 2.22d
PN 3 - . . .
B |5 & =4 2 Megastigmatrienone2 32.99 a 36.95 a 9.67 d 13.79 ¢ 19.09 b 2.65 e
Degradation prod- H 5 =/l 3 Megastigmatrienone 3 5.79 a 7.21 a 0.09 ¢ 6.75 a 0.15 ¢ 0.69 b
ucts . [ G =4 4 Megastigmatrienone 4 34.62 a 29.38 a 0.56 e 15.11 ¢ 20.29 b 4,07 d
of carotenoids SR Ig— Ak I
B S N s ol - _ s
- Hydrory p damascone 5.94 0.58¢ 1,98 b 6.56 a 0.64 ¢
W2 A 2= B Solavetivone 10.18 b 0.61d 2.33 ¢ 29.54 a 9.66 b 0.63d
W B FE N | Farnesyl acetone 15.31 a 12.75 b 8.89 ¢ 3.45d 3.95d 7.27 ¢
/Nt Subtotal 150.83 b 122.71 ¢ 45.02 e 441.99 a 91.29d 40.64 e 92.02
R P e )7 1)
Degradation  prod-  #fiffil Solanone 32.81 ¢ 97.06 a 53.89 b 21.18 e 24.62 d 2.99 1 77.77
ucts of cembranoid
I 5% R il 7 4
Chlorophyll degra-  ##li — % Neophytadiene 491.16 a 257.92 b 139.66 ¢ 108. 44 e 128.67 d 14.96 f 80. 02
dation products
Mt Total T47.77 a 515.71 ¢ 300,12 d 593.62 b 302.44 d 136.49 e 47.58
e — TR ARk .
Note: — indicates no detection.
2.3 AP BRESETEMR K5 HH > i B BE 5 = Y AR AT 43 e e B B A
2.3.1 6#FMBRMAGRERN HEOCALUE  >E BB >R > A > B0 > 7R 5 5
L EhIE P B m B B B S B >R B S A v B K > SR AR > B A
T =37 38 He 0. > 7R J7 JH R > BRI B gy SRR AR5 A > R
H e B S 0 > R AR > E R AR o >
x6 CHMIHEERHMAUBRBEEMNER
Table 6 Sensory evaluation results of six pipe tobacco raw materials
TR i Iy i ER AL A BEE IR iR
raw material Strength Level change Room note Favorability Important feature description
% 1 - RT3 A FH R
Flue-cured tobacco 2.9b 1.9 be 2.5de 3.2 Taste comfortable and sweet
) r=
SR 3.3a 2.3a 3.3a 2.9 ab ABRET
Burley Have nut aroma
AT I i 2.2¢ 2.1 ab 2.3 ¢ 2.8 b RUHPEBAR W
Oriental Low irritation, slightly spicy
ST a8 51 o
SR 2.7b 1.7¢ 2.9 be 2.9 ab R HY R R
Latakia Strong burn incense flavor
AEA 3.5 a 2.1 ab 3.1 ab 2.7b RBE B
Perique High irritation
) 1 N
A 2.1¢ 2.2 ab 2.7 cd 3.0 ab R AR

Black Cavendish

Have caramel flavor

e« R B 5 BRAS IR NG T BE RN 25 5 8 3 (P<C0.05), & 7 [,

Note: Different lowercase letters indicate significant difference (P<Z0.05). The same for Table 7.
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135 AH G T A BE T 1 2 AR AR Ay S T B R
150 g AR
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Table 7 Sensory evaluation results of original type pipe tobaccos with different formulas

(W R 8 Iy ER AL e LS BEE B ERHIE S A
Formulation number Strength Level change Room note Favorability Important feature description
R AT N
1 2.8 b 1.9d 2.5¢ 3.2 ab PR 78 AT FE A
Taste comfortable and sweet
2 3.2a 2.6 ab 3.0 ab 3.3 a HHHEAS A7 1 57
o o ot vt Smoke is rich, with aroma of nuts
3 2.4 ¢ 2.3 ¢ 2.4 ¢ 3.1 abc R 7 U5 SRR DT
h : ot : o Spicy, fragrant and sweet.
4 2.7 be 2.0d 3.0 ab 2.9 be P9 SE 7 JABR
: ! : : Strong burn incense flavor
5 3.4a 2.3 ¢ 3.2a 2.8 ¢ RUBAER . e TR AR
: : : ! Strong irritation and strong aroma
W5 A A J e B
6 2.5 be 2.5 be 2.8 b 3.4a HIURAR SBERDT G
Smoke fragrance,Obvious Caramel taste
; . - 1. f s 00 1 35 75 AL 1R
' ©0 s c0 Strong burn incense flavor,sweet taste
2.4 6FSEERANELERNDTSRETMNHHE HIZWAAL S B B, K DR A

XM
i 8 W LA o A 55 15 20 ) B AR
IR R L 5 S 3E ) R S O O S R

5 R YA A I I O OG5 R E 8 ORE
R AL SN ) R A R A B RO

RS CMIBERHMAELZRESERBETMNMEXLREY

Table 8 Correlation coefficients between intrinsic chemical composition and sensory evaluation

A e an DB Iy = E A ) R TR
Type Index Strength Level change Room note Favorability

Bl Total sugar —0.387 —0.119 —0.875" 0. 145
B J5 B Reducing sugar —0.391 —0.162 —0.889* 0.298

ﬁ%ﬂ{t%ﬁiﬁ )(ﬁ}ﬁ Nicotine 0.940* * 0.098 0. 669 0. 054

Conventional chemi- B %A Total N 0. 456 —0.213 0. 740 —0.236

cal constituents # K, 0 0. 066 0.875" 0.458 —0.106
& Cl —0.014 —0. 296 0.236 —0.633
A L K.0O/ Cl 0.196 0.628 0.193 0.474
BEOE L Total sugar/ Nicotine —0. 640 0.108 —0.798 —0.175
AW k. Total N/Nicotine —0. 886" —0.024 —0. 425 —0.129
PR EALI L™ ) —0.758 0. 099 —0.897" 0.321
Browning reaction products
YN
RN R M) , 0. 366 0.515 0.203 0.198

b Degradation products of phenylalanine

% Jui N . 5 o

Neutral aromatic R DS . 0.131 —0.823" 0.218 0. 090
Degradation products of carotenoids

substances " [
SR A S K M . 0.388 0.456 0.339 —0. 142
Degradation products of cembranoid
IH- 4 7=
AR B fif ) 0. 385 —0.174 —0.129 0.628

Chlorophyll degradation products

He o % RIRTE 0. 01 K ORI S8 35 AH 5 5 » RIRTE 0. 05 7K CRUIND f A0 56

Note: * * indicates significant correlation at 0. 01 level (bilateral) and * indicates significant correlation at 0. 05 level (bilateral).
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