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Changes of chemical composition with different batching modules
among different sizes of tobacco
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Abstract; [Objective] This study determined the changes of tobacco quality after beating with differ-
ent modules. [Method) Four Luzhou-flavor flue-cured tobacco modules from China Tobacco Henan Indus-

trial Limited Corporation were selected and the chemical composition of different sizes of tobacco leaves af-
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ter beating was studied from four aspects including conventional chemical composition,sugars, polyphenols
and non-volatile organic acids. [Result] O There were significant differences in reducing sugar, total sugar
and nicotinic contents of tobacco slices with different sizes. The chemical composition of >>25. 40 mm and
<{25.40—>>12.70 mm tobacco was relatively consistent. @ There were significant differences in contents
of glucose and fructose and total amount of carbohydrate in different sizes with different modules. The
sugar contents of >>25, 40 mm and <{25.40—>>12. 70 mm tobacco were higher,and that of <{2. 36 mm to-
bacco was the lowest. @) There were significant differences in chlorogenic acid content and total polyphe-
nolic substances of different sizes in different batching modules. The content of polyphenols in tobacco was
higher in the range of >>25.40 mm and <C25.40—>12. 70 mm, and that in tobacco <{2. 36 mm was the
lowest. @ The contents of oxalic acid,malic acid, citric acid and total non-volatile organic acid of different
sizes of tobacco tablets in different modules were significantly different. The content of non-volatile organic
acids in tobacco was lower in the range of >>25. 40 mm and <{25. 40 —>>12. 70 mm, and that in tobacco
<(2.36 mm was the highest. @ From the principal component analysis, the comprehensive score of main
chemical components of tobacco leaves with different packaging modules had same changing pattern with
different tobacco sizes. The tobacco with >>25. 40 mm had the highest score, followed by <(25. 40— >12.70
mm, while tobacco with <{2. 36 mm had the lowest score. [Conclusion)] The changes of main chemical com-
ponents in tobacco leaves with different sizes after leaf beating were not affected by region, module and po-
sition. The slice of >>25. 40 mm was the most harmonious with the highest comprehensive score, which can
be used for medium and high-grade cigarettes. The internal chemical quality of <{2. 36 mm slice was poor
with the lowest comprehensive score, which can be used for tobacco flakes after screening.
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Table 1 Comparison of chemical composition with different batching modules among different sizes of tobacco

B g RS iR JE /% Reducing sugar Bk /% Total sugar
Sizes A B ¢ D A B C D
A Mix 15.98 b 12.46 ¢ 21.41 a 12.15 b 17.67 a 14.37 b 19.92 b 14. 25 ab
>>25.40 mm 17.02 a 17.28 a 21.36 a 15.17 a 18.88 a 19.18 a 21.97 a 16.98 a
<(25.40~>12.70 mm 16.76 a 14.33 b 21.33 a 13.74 a 18.75 a 16.02 b 21.37 a 15.86 a
<12.70~>>6.35 mm 13.43 be 13.08 b 20.59 a 11.74 ¢ 15.38 b 14.49 b 21.56 a 13.40 b
<6.35~>>2.36 mm 10.70 ¢ 10.72 ¢ 13.46 b 8.55d 12.61 ¢ 12.20 ¢ 16.18 ¢ 9.97 ¢
< 2.36 mm 8.30d 7.82d 10.80 ¢ 6.09 d 9.89d 8.97d 12.93d 7.73d
B R /% Potassium 4./ % Chlorine
Sizes A B C D A B C D
B4 Mix 1.43 a 1.43 a 1.13 a 1.03 a 1.21 a 1.38 a 0.34 a 1.08 a
>>25.40 mm 1.34 a 1.39 a 1.20 a 1.11 a 1.31 a 1.50 a 0.41 a 1.11 a
<(25.40~>12.7 mm 1.26 a 1.36 a 1.11 a 0.98 a 1.33 a 1.40 a 0.32 a 1.09 a
<12.70~>>6. 35 mm 1.31a 1.39 a 1.19 a 0.99 a 1.31 a 1.50 a 0.36 a 1.18 a
<6.35~>2.36 mm 1.34 a 1.34 a 1.33 a 0.98 a 1.40 a 1.60 a 0.39 a 1.11 a
<2.36 mm 1.31 a 1.27 a 1.38 a 0.97 a 1.42 a 1.60 a 0.44 a 1.07 a
Heg R~ JHT% /% Nicotine M/ % Total nitrogen
Sizes A B C D A B C D
R4E Mix 2.52 a 2.99 a 2.75 a 2.86 a 2.22 a 2.40 a 2.31a 3.10 a
>>25.40 mm 2.56 a 2.69 a 2.66 a 2.80 a 2.12 a 2.23 a 2.20 a 2.29 a
<25.40~>12.70 mm 2.55 a 2.90 a 2.77 a 2.90 a 2.02 a 2.33a 2.28 a 2.36 a
<12.70~>>6. 35 mm 2.53 a 2.84 a 2.76 a 2.82 a 2.18 a 2.39 a 2.29 a 2.44 a
<6.35~>2.36 mm 2.37 ab 2.61 a 2.45 ab 2.67 a 2.24 a 2.47 a 2.33a 2.76 a
<2.36 mm 2.02 b 2.11 b 2.07 b 2.43 b 2.23 a 2.57 a 2.38a 2.98 a

TE « [ 5B 5 b A [/ /NG 5 8 3R 22 57 3% (P<C0. 05) . R I,

Notes: Different lowercase letters indicate significant differences (P<C0. 05). The same below.
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Table 2 Comparison of sugars with different batching modules among different sizes of tobacco

R SE W%/ % Glucose W/ % Fructose
Sizes A B C D A B C D
R4E Mix 8.42 a 6.70 ab 11.05 ab 5.86 be 6.13 a 5.62 ab 7.38 ab 4.56 a
>>25.40 mm 8.45 a 8.29 a 12.67 a 7.67 a 6.27 a 6.87 a 8.60 a 5.88 a
<25.40~>12.70 mm 8.24 ab 6. 37 be 10.89 b 7.01 ab 5.72 ab 5.69 ab 7.36 ab 5.41 a
<12.70~>>6. 35 mm 6.50 be 5.46 be 9.29 b 5. 38 be 5.28 be 5.15 ab 6. 25 be 4.53 a
<6.35~>>2.36 mm 5.37 cd 4. 60 cd 7.13 ¢ 4.93 ¢ 4.17 be 4.17 be 5.48 cd 4.23 ab
<2. 36 mm 4.31d 3.49 d 5.65 ¢ 2.99 d 3.64 ¢ 3.15 ¢ 4,39 d 2.60 b
F 78RS BEHE/ % Sucrose B/ % The total
Sizes A B C D A B C D
RE Mix 0.92 a 0.99 a 1.19 a 1.60 a 15.47 a 13.31 b 19.63 b 12.02 be
>>25.40 mm 1.72 a 1.20 a 1.13 a 0.92 a 16.44 a 16.37 a 22.39 a 14.48 a
<25.40~>12.70 mm 1.22 a 1.14 a 1.76 a 0.87 a 15.18 a 13.20 b 20.02 b 13.29 ab
<12.70~>>6.350 mm 1.17 a 1.06 a 1.66 a 0.85 a 12.95 b 11.66 b 17.21 ¢ 10.76 cd
<6.35~>2.36 mm 0.72 a 0.95 a 0.94 a 0.81 a 10. 26 ¢ 9.72 ¢ 13.55d 9.97 d
<2.36 mm 0.79 a 0.78 a 0.78 a 0.69 a 8.74 ¢ 7.42 d 10.81 d 6.27 d




34 P JEAMB R 722 4R CB AR 4 O

48 &

M % 2 AT LA 0 SRR S R R R B AT
BEH AN R SE A — € 25 5. AR B 2
ANRHRRT L 2 B ROBE RS e RS R E A G
KA B MR BOK A A 0 RS e, R
PR =25, 40 mm J 0 0 A5 0 FRORE S e
HR RS A A<<25. 40~>12. 70 mm HH . .
IR EE F<<2.36 mm F 48, LAl A [ RS
A 25 R A A B R 22 A R R 1
SO FEAN )R ] B — B, th A D 2 AEER
Je B C 2 ASBEHC AT, A A B RBE S RS R R
SR IR ARG FR L BRI R AR ST R A SRR
L R > 25, 40 mm B0 110 %5 49 8 AR
Wi BRI IR & R <25, 40~>12. 70
mm F 4, H¥ 8 % & F<<2.36 mm 4, Bitn]
S, AR T) R SE R 00 A 2 SR B A R A AR A RS %
b DX DR 2 R 5 W) S ) X ) 6 PR — B, REBE S
S TR A [R) B T A B S [ RUSE e A 1) G 3 25 5
25 W J0 o A () T ASE B ) R ) RUH R 0 [ A7
FE—E 25 AR RS R GRS 2 1 o0 8 o 5 0 4 0
SRS B AR A AEAS R B F R B i) R — 3K,

SRR AEAFIBCAT R b AR RS R 4
M SR DL RORE S T 1 A AR R AR ]
2.3 AEEBITERERTRESHMEYRNOTH

M

AN TRIEC AT A B R [ RS F 00 22 T 28 0 ok % i %
RERRTENINEZE RS RNE 3, fFE 3l

DL o 2 R 55 b 6 AN [ AT B 5 9 R 6] RS R
MHRIAAEREZES . h AR B 2 ANELHRT 5, 4%
SRR & 5 R MR B IR A DG 56 R L B A R
K SR JE IR & BE Bk Sy L BRI > 25. 40 mm J 4 1)
SRIF R o A, HORORIR A& B R << 25, 40 ~
>12.70 mm KK, HH3 8 F & F<<2. 36 mm K /A,
R A I 51 I NI N S B N e O REAR /e 2 N
SZ AL PR 2R I 5 L FE AN [ 3 A7 () 3% R A — 2
AR D2 A& BANC 2 AR, B R
SRR SRR R B R L R B > 25, 40 mm fr
K B g D R B it B » LU TR A AI<C25. 40~
>12.70 mm K JH, B8 % & F<<2. 36 mm K /A,
Fh O AT R A ) RO E 0 R A A AR Ak B A R
37 b DX PR 2R 5 L FE AN [ Ml X ) 3% 0B A — 2
G55 O B AR AN R C AT RS He A [a] RS R 4 ] G &
EREF., EHETERE ABDEYRWARRS R
FA )35 JC BH @ 25 5 (5 L >>25. 40 mm A 00 75
i »<<2. 36 mm Jy M F A 7E C BEH iR [/ R
FOAETE], PL<C2. 36 mm F 00 9 25 & 1 & B R, B
BEMT>25.40 mm F M. ZEBRYELSREER
[ei] T 4T 455 R 4 A ) RS R 0 ) A7 A — 0 22 5% AN T
R R 40 22 B 250 o i 5 4 D I 2 o 1 AR AL 7E A
[vi) P T A5 e 1] 25 BRI A — 3

RSN NI o N CITVE R -0 S N i DN W RN ES
Bi%: I 22 Ty 25 90 I et 1) 738 AR R AR AR T

R3 TRBETERE R~ RHIESBEYRE LR

Table 3 Comparison of polyphenols with different batching modules among different sizes of tobacco mg/g
B R 2% Ji /2 Chlorogenic acid %= Scopoletin
Sizes A B C D A B C D
R4A Mix 13. 65 be 11.88 a 13.42 a 9.82 ab 0.19 a 0.30 a 0.29 a 0.26 a
=>25.40 mm 16.09 a 12.44 a 13.51 a 10.83 a 0.17 a 0.26 a 0.30 a 0.29 a
<(25.40~>12.70 mm 15. 28 ab 11.81 a 12.97 a 10.62 a 0.17 a 0.29 a 0.26 a 0.30 a
<12.70~>>6.35 mm 13. 34 cd 10.89 a 13.32 a 10. 00 ab 0.17 a 0.30 a 0.27 a 0.29 a
<6.35~>2.36 mm 11.70 d 7.57 b 12.61 a 8.78 be 0.19 a 0.25 a 0.25 a 0.28 a
<2.36 mm 9.28 d 7.03 b 10.28 b 7.39 ¢ 0.18 a 0.25 a 0.23 a 0.24 a
B R 51 Rutin S The total
Sizes A B C D A B C D
RE Mix 5.66 a 4.86 a 7.18 a 5.00 a 19. 50 be 17.03 a 20. 89 ab 15.07 ab
>25.40 mm 6.01 a 5.64 a 8.29 a 5.72 a 22.27 a 17.50 a 22.09 a 16.63 a
<(25.40~>12.70 mm 5.65 a 5.31 a 6.87 ab 5.67 a 21.10 ab 17.41 a 20.11b 16.79 a
<12.70~>>6.35 mm 5.13 a 4.82 a 6.77 ab 5.35a 18. 64 cd 16.01 a 20. 36 ab 15. 64 ab
<6.35~>>2.36 mm 5.46 a 3.98 a 7.15 ab 5.63 a 17.35 d 11.81 b 20.02 b 14.69 b
<2.36 mm 4.80 a 3.84 a 6.14 b 4.69 a 14,25 d 11.12 b 16. 64 ¢ 12.32 ¢
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Table 3 Comparison of nonvolatile organic acids with different batching modules among different sizes of tobacco

Fem RS HR/(mg + g ') Oxalic acid N M2/ (mg « g ') Malonic acid
Sizes A B C D A B C D
A Mix 13.65 ab 11. 86 ab 14.90 b 12.86 b 3.92 a 3.55a 4.44 a 4. 81a
>25.40 mm 12.06 b 10.24 b 13.18 b 13.27 b 3.33a 3.07 a 4,04 a 5.00 a
<25.40~>12.70 mm 13.12 ab 12.02 a 13.51 b 12.72 b 3.72 a 3.86 a 4.57 a 4.72 a
<12.70~>>6. 35 mm 13. 65 ab 11. 70 ab 14.92 b 13.26 b 3.87 a 3.47 a 4.78 a 4.90 a
<6.35~>2.36 mm 13.56 ab 12.17 a 14.94 b 13.18 b 4.06 a 3.83 a 4.70 a 4.94 a
< 2.36 mm 13.94 a 12.47 a 15.89 a 13.99 a 3.80 a 3.54 a 5.10 a 5.05 a
B RS T P& /(mg + g ') Succinic acid SERER/(mg + g 1) Malic acid
Sizes A B C D A B C D
RA Mix 0.69 a 0.66 a 0.62 a 0.73 a 100. 34 ¢ 100.01 a 75.69 d 111.79 ¢
>>25.40 mm 0.65 a 0.61 a 0.63 a 0.80 a 88.90 d 84.98 d 66.71 f 107.08 d
<(25.40~>12.70 mm 0.64 a 0.66 a 0.60 a 0.72 a 100. 85 ¢ 87.65d 70.40 d 111.65 ¢
<12.70~>>6. 35 mm 0.68 a 0.65 a 0.64 a 0.77 a 108.07 b 94.45 ¢ 79.52 ¢ 118.19 a
<6.35~>2.36 mm 0.71 a 0.71 a 0.64 a 0.79 a 115.79 a 101.71 a 90. 66 b 115.96 b
<2. 36 mm 0.82 a 0.78 a 0.73 a 0.89 a 117.46 a 97.74 b 104.57 a 119.64 a
HR R PR / (mg + g~ 1) Citric acid Mtk /(mg + g 1) The total
Sizes A B C D A B C D
R4E Mix 12.31 ¢ 14.52 ¢ 14.12 ¢ 17.56 ¢ 130.91 d 130.62 ¢ 109.76 d 147.76 ¢
>25.40 mm 11.55 ¢ 12.43 d 14.01 d 16.58 ¢ 116.48 d 111.32 98.57 f 142.93 d
<25.40~>12.70 mm 13.24 ¢ 16.63 b 15.28 b 16.76 ¢ 131.57 d 120.82 d 104. 36 d 146.58 ¢
<12.70~>>6. 35 mm 14.84 b 16.03 ¢ 15.89 b 19.76 b 141. 40 ¢ 126.31d 115.75 ¢ 157.87 b
<6.35~>2.36 mm 17.36 a 18.73 a 17.04 b 21.29 b 151.48 b 137.16 a 127.98 b 156.16 b
<2.36 mm 17.63 a 19.05 a 18.99 a 23.99 a 153.36 a 133.57 b 146. 28 a 162.56 a
2.5 AEBITESLABRTHFBERNELERSTSE 3 DEBS S M EBRTTEIEYER 91X B, OF
HiEM WEFER B TR0 3 B 255 15 53 AT AR HE AL 2 i

4 ARG 4 Al 5 bR 2R A 32 0 AH DG HE B 1Y
FFAEAE | STHR A B R TTHRR B 45 R ISR 5. 4
G 4 F LA AR R A A 20 B 45 2 A R

B R B4 o S i — 25 23 1T AN [ e 47 45 e Y
AR RUSE e A A = ol Jo 8 e A1 AR B o3 3 5
AFTARAGHT 3 TR 5 4 K8 bR i &tk
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Table 5

R BT LR AR S R RIEASE SR AL H
B RO B, o S A A B, R B
>25.40 mm F M0 )15 4 5% . <<25. 40 ~>12. 70
mm F M AR R F > 25. 40 mm A it Al
R AN R RS e 8 P9 A A 2 800 T 03 25 6 15 0 1Y
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Characteristic values and variance contribution rates of principal component analysis of

chemical indexes among different sizes

%% 1 F A4 First principal component

5 2 F 4> Second principal component

%5 3 F 4> Third principal component

S EE mkE/ % ORI e itk % OO g gk o R
Module The Contribution =~ Umuatve The Contribution ~umulative The Contribution ~umulative
cigenvalue rate contribution cigenvalue rate contribution cigenvalue rate contribution
rate rate rate
A 11.620 68. 350 68. 350 3.125 18. 382 86. 732 1. 363 8.016 94. 749
B 10. 705 62.971 62.971 4. 691 27.591 90. 562 1. 489 6.323 96. 895
C 12.562 73.896 73.896 1. 805 10.619 84.514 1. 664 9.791 94. 305
D 10. 892 64. 069 64.069 2. 804 16. 492 80. 561 1. 896 11. 155 91.716
R6 FEBITERERTRBEERSEZER/S
Table 6 Composite scores of principal components among different sizes
R BIRSE Size A B C D
RA Mix 1. 56 1. 56 1. 89 0.21
>25.40 mm 2.71 1. 86 1. 96 2.22
<25.40~>12.70 mm 1.62 1.59 1.91 1.90
<12.70~>>6. 35 mm —0.12 0.78 0.77 0. 38
<6.35~>>2.36 mm —1.92 —1.83 —1.57 —0.94
<2. 36 mm —3.85 —3.96 —4.97 —3.77
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