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Abstract: [ Purpose] To optimize the curing method suitable for heating tobacco raw materials.
[ Methods ] Flue-cured tobacco variety K326 was used as material, lengthening the stable temperat-
ure time and increasing the temperature slowly treatment during yellowing stage were used as curing

process, the heated tobacco products sensory evaluation method was comprehensively evaluated, and
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the tobacco materials carbohydrate, nitrogen compounds and aroma precursors were detected after the
optimized curing process. [ Result] 1) Both lengthening the stable temperature time and increasing
the temperature slowly treatment during yellowing stage could appropriately increase the Maillard re-
actant, specifically the contents of carbonyl-containing compounds (reducing sugar, fructose, glucose
and rutin) and amino-containing compounds (free amino acids and proline) increased. 2) The aroma
score and total score of tobacco materials for heated tobacco products under the treatment of increas-
ing the temperature slowly during yellowing stage were better than that under the treatment of length-
ening the stable temperature time, and the effects of improving the quality of heated tobacco leaves
was the best. 3) The Maillard reactant reducing sugar, free amino acid and rutin had a positive effect
on the sensory evaluation quality of tobacco materials for heated tobacco products. [ Conelusion ] Du-
ring yellowing stage, the content of Maillard reactants can be increased by lengthening the stable tem-

perature time and increasing the temperature slowly, which is beneficial to improve the quality of to-
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bacco materials for heated tobacco products.

Keywords: heated tobacco product; flue-curing; Maillard reactant; sensory quality
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Tab. 1 Simple table of curing process “seven-step advanced type” in miniature flue-curing barn

TERIRE/C IBERIRE/C THEHE

i B FJ 6] /h HH AR 7D
EEC grybulb wet bulb i (ChYy AR
stage time . variable target of tobacco leaves
temperature  temperature heating rate
X 34.0 33.0 4 20 it Y= A L R N Y
34.0 33.0 16 : tobacco leaves of high-temperature layer clearly sprout and turn yellow
X 38.0 36.0 8 05 [ N N B =
38.0 36.0 20 : tobacco leaves of high-temperature layer are basically all yellow and withering
5 42.0 36.0 8 05 IR Z A AL R
42.0 36.0 20 : tobacco leaves of low-temperature layer are basically all yellow and soft
48.0 37.0 12 G2 KA . AR/
4 0.5 the main veins of tobacco leaves in low-temperature layer turn white, and the
48.0 37.0 18
mesophylls are dry by more than 1/3
5 54.0 38.0 12 o IR JZ SR - A
54.0 38.0 18 : tobacco leaves mesophylls of low-temperature layer fully dried
6 62.0 39.0 8 o A 12
62.0 39.0 14 : the main veins of tobacco leaves in high-temperature layer drying 1/2
; 68.0 39.5 6 10 IR A 22 i
68.0 39.5 14 ’ the main veins of tobacco leaves in low-temperature layer are completely dry
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Tab. 2 Differential analysis of carbohydrate in tobacco materials for heated tobacco products after

optimizing curing parameters during yellowing stage

ZETHE T Z (T, WS THEFRE T Z (CK) 3

%

b7 Ve ISy & SRR HEIHE RbE EX R
treatments starch total sugar reducing sugar glucose fructose maltose
T, 3.57+0.09 Bb 28.2+3.94 Bb 22.2+3.37 Bb 12.9440.62 Aa 7.05+0.78 Aa 1.16+0.09 Aa
T, 3.79+0.04 Cc 31.2+4.08 Aa 24.6+3.86 Aa 14.05+1.53 Aa 7.23+0.99 Aa 1.21£0.12 Aa
CK 5.7440.15 Aa 23.0+3.54 Cc 17.742.78 Cc 10.4740.66 Bb 5.434+0.50 Bb 1.0740.10 Aa

Ee Ty EKARRMN ALH, T, S8R, CK. JHRFRAEL; FAARNG FERRZRLE (P<0.05), ARAKEFEERRZEFREE

(P<0.01); FH.

Note: T;. lengthening the stable temperature time treatment, T,. increasing the temperature slowly treatment, CK. increasing and stablizing treatment; in the
same column, different lowercase letters indicate significant differences (P<0.05), different uppercase letters indicate extremely significant differences
(P<0.01); the same as below.

*®3 TEROARUHESKEMASEEN REMRNER D
Tab. 3 Differential analysis of nitrogen compound in tobacco materials for heated tobacco products
after optimizing curing parameters during yellowing stage

%

AL treatments S total nitrogen JHB nicotine H A7 protein B R LR free amino acid Jifi % & proline
T, 2.054+0.65 Aa 2.2340.71 Aa 5.75+£0.64 Bb 1.12+0.08 Bb 0.79+0.23 Aa
T, 2.21+£0.69 Aa 2.22+0.67 Aa 5.52+0.55 Bb 1.27+£0.07 Aa 0.88+0.27 Aa
CK 2.144+0.62 Aa 2.274+0.75 Aa 7.63+£0.87 Aa 1.024+0.05 Bc 0.55+0.19 Bb

x4 TERAMMBRESHEMASREESEEINES S
Tab. 4 Differential analysis of aroma precursors in tobacco materials for heated tobacco products after
optimizing curing parameters during yellowing stage

A Bp B-#A% b F/(ugg ™) M E (ugg ) )RR/ (mgg™) EHH/(mg g ™)
treatments B-carotene lutein chlorogenic acid rutin
T, 65.35+9.34 Aa 134.14+21.34 Ab 1.62+0.23 Aa 0.85+0.18 Aa
T, 57.87+8.87 Aa 137.88+22.06 Ab 1.45£0.20 Aa 0.82+0.14 Aa
CK 70.11+11.22 Aa 147.85+16.18 Aa 1.53+0.27 Aa 0.69+0.13 Ab
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Tab. 5 Results of sensory evaluation in tobacco materials for heated tobacco products after
optimizing curing parameters during yellowing stage

bt LSy FAAR #hk Y RES e % By
treatments smoke volume aroma physiological strength harmony stimulation taste total score
T, 7.92 Aa 26.45 Aa 7.54 Aa 8.26 Aa 12.74 Aa 22.17 Aa 85.08 Aa
T, 8.12 Aa 26.97 Aa 8.18 Aa 8.48 Aa 12.57 Aa 22.36 Aa 86.68 Aa
CK 8.20 Aa 23.16 Bb 8.34 Aa 8.33 Aa 12.62 Aa 2243 Aa 83.08 Ab
RNE 0.544 S
pid =N
fructose - % .
— 0.675 proline
> 0.465 A
Sy /0.459
/

B IR

reducing

0.638 >

l,’/ 1
R

glucose

B ST

aroma score

3.132%*

free amino acid

\
225** 1
10317

JE VIR 53
sensory
evaluation score

T WAL ALAMNFIIRIEACHTANR; SR D DIFR BEACRIL R EARCHE; R Rl FoR BE KT (P<0.05) Rk 2.3

K (P<0.01),

Note: Blue and red lines indicate positive and negative correlation, respectively; solid and dashed lines indicate significant correlation and no significant cor-

relation, respectively; “*” and “**” indicate significance at the 0.05 and 0.01 level, respectively.

E1 fmihRIEREIEE
Fig. 1 Partial least squares path modeling
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