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Processing flow diagram of low-grade tobacco leaves in Shandong
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Table 1 Main parameters of different
processing treatments
TR Mk = X R/ °C BRI/ %
AK ML 0
AKD 120 115 110( {58 ) 0
Al 120 115 110( KR EE) 2.5
A2 130 125 120( HkJE) 2.5
A3 120 115 110( {52 E) 4.5
A4 130 125 120( =58 L) 4.5
A5 120 115 110( fIK5EEE) 6.5
A6 130 125 120( i E) 6.5

TEHUA BT 1) SE B e R E S 196 TG [ E TR
£33 BERE A 5 IO B -0 S5 A8 v st A i 4 b 3
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[ 14— 18 T30 5 KA - v 7K 375 1 AW 3 B4
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S 0 L FOE G L
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WO VAR U 22 v I SR P 5« 43 PR EL 25. 0 g 4
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350 mL 7&K A1 50 mL 5 P 4E, & T 60 C/KIB
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Fig. 2 Sensory evaluation results of low-grade tobacco

leaves treated with different processing treatments
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Table 2 Determination results of conventional chemical components of low-grade tobacco
leaves treated with different processing treatments

eGSR R/ % RS E/ % SRS R/ % WER/ % AR/ % SASE/% AL B FELL
AK 2.42° 20. 50° 21.70° 1.12¢ 0.67° 2.15° 0. 89" 8.97° 1.67"

AKD 2.36" 20. 60™ 21. 80" 1.14° 0. 66° 2.11° 0. 89® 9.24° 1.73*
Al 2.39" 21.00° 22.05° 1. 18" 0. 65 2.05" 0. 86° 9.25° 1.82"
A2 2. 38" 20. 85 21. 95 1. 19 0. 64" 2.04 0. 86° 9.22° 1.86"
A3 2.27" 21.70" 22.75" 1.17° 0. 63" 2.03° 0.89"  10.04" 1.86"
A4 2.26" 21. 60" 22.70" 1.17° 0. 64 2. 00 0. 89" 10.07" 1.82"
A5 2.23"™ 22. 90" 23. 80° 1.16° 0. 65° 1.98 0.89"  10.67* 1.78"
A6 2.18° 22. 80" 23. 65" 1. 15 0. 62" 1.97¢ 0.91° 10.87° 1.85"

7 R RNG T8 R 41 7] 22 53 .35 (P<0. 05)

ANTR] T 25 Ak B S AR AR i AL 27 B4 1 =
BT AT AR R DL 4, thER 4 v, BB I
AR AR B A RS AE R L
TEERGT 1 A 2 X 8w, Ui 32 o 1 5k
AR T 33 B AR 27 B A B R AE AR L 5 [ RE A
TG 2 BT R R o AR
R L AR L

ANTR) T2 A 38 AR U R 3 R Ak 27 1 43 1

BT B AN B 5 s, 8 Sa) Al AK 5
AKD, A1 5 A2, A3 5 A4,A5 5 A6 4354 1EAA]
SRR, UEHILE ORI et AH [ B, A [t ek o 3 XoF
IR AR 1) A 27 B 5352 W) AN R T 7 [7) — Bk i ot
T, BUBH N RS2 R B AT A, BRI Ik
SRS R T UERE SR . L Sb) AT, >
RITRIE B R 5 B ARUCH A 5 3R Ry DU 2, A5 8045
RX 43, H HCA 73045 5 PCA 3Bt SRa—31.,

A3 RFE I8 AL EAKKIE o F HAL S R o i
2 AR TR E A
Table 3  Contribution rates of two principal components . oAl
of conventional chemical components of low-grade S M&‘M _
tobacco leaves after different processing treatments ) i PN
ERTON i %Eﬁﬁ%ﬁ*ﬂ _ P
FEEME D7 225TRR/ % BB/ %
1 6. 020 66. 891 66. 891 S5 =% 6 4 2 0 2 4 6 8
2 2. 405 26.721 93.612 1]
a)PCASMHTE R
R4 RE L LA IGIKKIB T F AL F 35
MRA 8 E R BT HE 30¢
Table 4  Principal component loading matrix of conven- 25
tional chemical components of low-grade tobacco = 20F
leaves after different processing treatments a 15} ]
4151 FERr 1 ERY 2 10}
KM 0. 963 -0.234 5 _

I JEWE S 1 0. 943 0.208 ol . . ; = |
g AK AKD Al A2 A3 A4 A5 A6
G 0. 940 0.234 3
PR 0.317 -0.933 b)HCASMTE: 3
A 0839 0.331 B5 KL EAEGKRIR RS
BR ~0.950 0.237 Bt £ AR A
AL 0. 484 0.811 Fig.5 Principal component loading diagram of conventional
i H 0. 966 0.244 chemical components of low-grade tobacco leaves
ikt 0. 668 -0.706

after different processing treatments
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Table 5 Contents of principal aroma-forming substances in low-grade tobacco leaves treated with different processing treatments

i/ (ug g

. .y
25 HENR AK AKD Al A2 A3 A4 A5 A6
oLk 0.17 0.25 022 022 0.21 0.30  0.30 0.26
T 3.54 590 544 520 6.16 6.02 536 5.08
T 0.16 0.33 0.35 0.31 0.15 0.18 0.18 0.18
5—H B — 0.58 0.59 0.58 0.8  0.83 0.95 0.92
R — 0.91 0.91 0.93  0.85 1.21 0.82 0. 88
2— L0 S e — 3 — Bl 0.24 0.41 0.52 0.50 0.57 0.67 0. 46 0.51
T 4—%&&%—1,3—2@@ 0.12 1.63 1.72 1.76 1.71 1.76 1.86 1.85
5—FF B -2 - e e R — 0.16 0.22  0.21 — 0.29 — —
2~ 2 I RE Ik g 0.23  0.40 0.48 0.6l 0.49  0.56  0.55 0. 68
2-1F SR HE K IR — 0.32  0.31 — — — — -
LS — 0.46 0.43 0.43 0.55 0.46  0.44 0.48
2-Z Tk SE N — 0.26  0.49 0.38 0.38 0.28  0.46 0.42
M 0.13 — — — — 0.21 0.09 0.06
/N 4.59 11.61 11.68 11.13 11.93 12.77 11.47 11.32
Py 0.45  0.55  0.51 0.48 0.63 0.64  0.67 0.59
[ = S 8.95 23.08 30.21 30.06 34.46 33.69 25.06 26.31
P 2% R 0.29 1.92 1.04 1. 10 1.07 0. 80 1.02 0. 83
B I 9.12 11.68 12.74 11.45 15.35 12.97 11.56  10.14
Bt P 3.13 3.62 3.16 3.91 6.94 6.31 5.94 4.43
Al pE B—5% .39  2.66 296 2.66 3.51 2.69 2.8 2.63
W it W Je B P 2.44 525 7.25 7.81 7162 1.32  1.29  6.45
B 35 B A7 T 0.38 — — — — — — —
3, 4-E-p-5£% =i — — — — — 0.31 0.29 —
ARk N g 0.55 1.25 1.25 1.07 1.16 0.81 0.95 0.87
poktlEN — — — 0.17 — — — —
/Nt 26.70 50.01 59.12 58.71 70.74 65.54 55.60  52.25
K 1.81 267  2.98 219 429 415 3.72 3.49
o 0.48  0.52  0.41 0.47 — — — —
@ﬁgft% 2R HIE 0.21 0.85 0. 60 0.82 0. 80 0. 69 0.73 0. 69
KB 0.25  0.91 0.79 0.84 0.90 0.60 0.63 0. 68
/N 2.75 4.95 478 432 599 544 508 4.86
PURTGE ISR A# 7= 4 Hili 12.39 — — — 23.84 21.47 22.04 19.21
nER R R =Y A 781.00 673.50 730.50 674.00 658.50 622.50 621.00 650.00
ESiy 827.43 740.07 806.08 748.16 771.00 727.72 715.19 737.64
BB — M 2 A, HAh B Py o e i 46.43  66.57 75.58 74.16 112.50 105.22 94.19  87.64
TR AK
. 1.5
1.0 e
o 0.5 o ¥
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Fig.7 OPLS-DA analysis of aroma-forming substances in low-grade tobacco leaves treated with different processing treatments
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Effect of heavy casing addition and high-temperature baking on physicochemical

properties and sensory quality of low-grade tobacco leaves in Shandong

CHENG Chuanling' , YANG Shumeng', LI Hongtao’ , GUAN Shishuan®, YU Cunfeng’,
LI Guihao’ ,ZHENG Liwen”,ZHANG Xinlong®
1. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry , Zhengzhou 450001, China;
2. Technology Center ,China Tobacco Shandong Industrial Co.,Ltd., Qingdao 266100, China;
3. Zhenping Branch of Nanyang Tobacco Company , Nanyang 474250 , China

Abstract ; [ Objective] To mitigate the quality defects of low-grade tobacco leaves from Shandong, such as heavy
off-notes and strong irritation, this study employed heavy casing addition and high-temperature baking technologies,
and explored the effects of different processing techniques on their quality. [ Methods] Taking low-grade tobacco
leaves from Shandong as the test material , we selected eight leaf samples treated with different processing treatments
to analyze the effects of various processing conditions on the physical properties, chemical properties, sensory
quality, and aroma-forming substances of the leaves. [ Results] In terms of sensory quality, tobacco leaves treated
with the modified treatment featuring the synergistic effect of baking at 120 C, 115 °C, and 110 °C and 4. 5%
casing application performed better in key aspects such as aroma quality, aroma quantity, off-notes, irritation, and
aftertaste, and their comprehensive evaluation was superior to that of other treatment groups. Analysis of physical
properties indicated that the modified treatment increased the equilibrium moisture content of tobacco shreds;
scanning electron microscopy ( SEM) showed that applying 2. 5% and 4. 5% casing kept the leaf pores open,
facilitating the absorption of casing solution, whereas applying 6. 5% casing caused pore blockage, preventing
complete absorption of the casing solution. Analysis of chemical properties showed that casing had a greater impact
on the chemical composition of the leaves than baking intensity. The modified treatment increased the contents of
total sugars and reducing sugars, decreased the contents of total alkaloids and total nitrogen, optimized the sugar-
to-alkaloid ratio, making it more reasonable. Additionally, the modified treatment increased the total content of
aroma-forming substances except neophytadiene and solanone, which was conducive to the accumulation of
differential aroma-forming substances (i. e., 14 substances with VIP>1). [ Conclusion] In conclusion, the
optimal processing conditions are baking temperatures of 120 °C, 115 °C, or 110 °C and a 4. 5% casing application
rate. Leaves processed under these conditions exhibit better overall quality, appropriate chemical component
contents, higher aroma-forming substance contents, and excellent sensory quality.

Key words :low-grade tobacco leaves; high-temperature baking; heavy casing addition; physicochemical property ;

sensory quality
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