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lasioderma serricorne and bacteria in tobacco and on the quality of tobacco leaf are investigated. By controlling the

parameters of electron-beam irradiation, all lasioderma serricorne and bacteria inside tobacco can be eradicated

efficiently and rapidly. The irradiated tobacco exhibits good retention based on a validation experiment, and no

colonies are detected within 38 d. The irradiation has no significant effects on the basic physical and chemical

indexes or the organic-acid and mineral-element contents of tobacco. Excessive energy levels reduce the

volatilization loss of neophytadiene in tobacco from 589.91 to 418.64 ng/g, which indicates that the aroma quality of

the tobacco deteriorates to a certain extent. Fluka simulation results show that a 3 MeV electron beam is sufficient to

penetrate a full box of stored tobacco at existing tobacco stacking densities.

KEYWORDS Tobacco storage, Irradiation sterilization, Irradiation insecticide, Lasioderma serricorne, Tobacco
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Fig.1 Effects of tobacco irradiation on killing lasioderma serricorne: (a) adult mortality; (b) number of eggs hatched
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Table 1 Basic physical and chemical properties of
tobacco before and after irradiation treatment

FEARIBACIERT % ST 200keV 10 MeV
Basic physical and Blank 6s 2s
chemical properties

M Total sugar 24.7 25.5 253
i bk 24.4 25.0 25.1
Reducing sugar

B Nicotine 1.87 1.78 1.72
& Chlorine 0.52 0.55 0.51
#f Potassium 1.96 1.91 1.86
S5 Total nitrogen 2.21 2.10 2.12
VER Amylum 6.20 7.01 7.01
HEAM Protein 7.43 7.73 6.79
K453 Ash content 11.7 11.0 11.4
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Table 2 Aroma composition of tobacco before and after
irradiation treatment

BFRST / (ug-g™) FAMBE 200keV 10 MeV

SRR ) A RS2 2 B R A U o 3K ]
TEHI B R, AFE Ry B A s 45
R AN, DRI, X PR R 5 7 A AN [5] FR 3R 8 A
A, TSR IR SE SN, X AR TR B JoT
BB AF TR WR 2 0Tl kn, 48 IS 3
AR B R R A R R R, R RE
R R R R e D D RE RO . AR X
R € BV AT o0 AT, AERT A & SR
WO 2 —Fh C20 R I M, AEMH P A

Aroma composition Blank 6s 2s
Fl% Furfural 15.12 1626  15.62
FEfE Furfuryl alcohol 1.89 3.61 3.20
2- LT LRI 0.85 1.03 1.15
2-Acetylfuran

ZKH % Benzaldehyde 0.64 1.01 0.67
5-HI LR 1.89 186 1.78
5-Methylfurfural

6- F ke -5-PE)ds-2-1F 0.00 0.00  0.00
6-Methyl-5-hepten-2-ol

6- F Jik-5- ) -2-id 1.51 1.67  1.64
6-Methyl-5-hepten-2-one

ZKHIEE Benzyl alcohol 5.88 5.59 6.07
3,4-Z I EE-D, 5 — i 0.62 0.65 0.68
3,4-Dimethyl-2,5-furandione

KW 4.71 473 480
Phenylacetaldehyde (PAG)

2- LB 2.30 210 236
2-Acetylpyrrole

BEIARM Guaiacol 1.37 1.39 1.34
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S

BT/ (ng-g) HEXE 200 keV 10 MeV
Aroma composition Blank 6s 2s

J M Linalool 0.47 0.66 059
K .l Phenethyl alcohol 2.25 2.62 2.13
S /K EA Tsophorone 0.00 0.84 0.00
AL 5 A 7K 0.27 041 031
Oxidized isophorone

2,6- T Il 0.39 046  0.55
2,6-Nonadienal

JAEEE  Saffron aldehyde 0.00 0.05 0.05
- 0.48 052 045
B-Cyclocitraldehyde

il ketone 25.45 2258 21.96
B- KLy 16.12 1337 13.94
B-Damascenone

B-—EH KD 9.38 6.74  7.58
B-Dihydrodammarone

AL A 2.07 207 207
Geranylacetone

B Bk P I 4.12 314 372
Dihydrokiwifruit lactone

B =0 1 3.64 342 344
Soybean trienone 1

B =0 2 18.87 16.01 1559
Soybean trienone 2

E S =3 3.14 276 253
Soybean trienone 3

3-FRE-B- A K G 3-Hy-  3.54 2.96 2.93
droxy-beta-dihydrodammarone

E =04 23.47 19.16  19.32
Soybean trienone 4

WA 22 B 1.93 1.96 146
Spirogyra orchid ketone

e 6.21 588 512
Farnesyl acetone

v LSS 158.55 14551 143.03
Excluding total amount of

Neophytadiene

BT M5 Neophytadiene 589.91 436.45 418.64
JS& Overall amount 748.46 581.96 561.67

TR RMEER KL HE R TERZ
SRR R A A R B R RS R E R
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Table 3 Mineral elements of tobacco before and after
irradiation treatment

WRIGE /(mgg") FEMNE

200keV6s 10MeV2s

Mineral elements Blank

fill Boron 0.026 0.026 0.025
i Copper 0.015 0.016 0.019
B Tron 0.20 0.21 0.22
£ Manganese 0.15 0.15 0.17
3 Sodium 0.10 0.11 0.09
f#% Phosphorus 1.77 1.89 1.93
£ Zinc 0.038 0.040 0.044
5 Calcium 27.1 26.0 26.9
# Potassium 20.9 19.7 20.5
£t Magnesium 4.69 4.62 4.66
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AR, 8] S SR R A A TR S A T AN G DT R 2 3
DA, P AR R . y- KRR AN 2, 4-
B IR IR AR AR RS S A B s, X R A AR
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Table 4 Organic acid content of tobacco before and
after irradiation treatment

AL / (mg-g™) X 200 keV 10 MeV
Organic acid Blank 6s 2s
HifR 14.27 14.22 14.24
Oxalic acid

R 1.94 1.83 1.92
Malonic acid

y-IRERR 7.00 7.72 7.73
y-pentanone acid

T 3.34 2.73 2.68
Succinic acid

SRR 79.21 72.93 71.76
Malic acid

2,4-PE IR 15.26 16.66 16.65
2,4-Heptadienoic acid

FrTIR 7.71 7.21 7.81
Citrate

FNER 2.28 2.35 2.32
Hexadecanoic acid

LR 1.92 1.98 1.93
Heptadecanoic acid

TR 1.96 2.05 1.94
Oleate

I 2.05 2.11 2.05
Linoleic acid

+\IR 0.58 0.59 0.57
Octadecanoic acid

B 137.53 132.39 137.61

Overall amount

PRI, KW s, & HE K0 gk
RRE /D& W E 5iaiT. 49 M, DUEIR
Al B HUE B, R I R B S R R
KRR Bk, /& 0 Hr DA 12 A I
MR et HE ARG D0 AE A [ fE BT AR R 2R R I o
IR, 9 SR 5 o8 B K BT R ) o e s 1 7Y
RHS%,

x5 BROEEAN TR

Table 5 Artificial tasting scores before and after
irradiation treatment

NV ITH EEPE 200 keV
Artificial tasting indicators Blank 6s
S )i Aroma 6.5 6.2
5 18 Fragrance quantity 6.5 6.2

i% K £ Transmissive 6.5 6.3
W& Consistency 6.5 6.5
LY Tenderness 6.5 6.5
ARVE Aftertaste 6.0 6.0
7S, Unhygienic 6.0 6.0
Il Trritant 6.5 6.3
%h13k Strength i Medium i Medium
PRIFEME Combustibility 7.0 7.0
KAt Grizzly 7.0 7.0
1243 Totals 70.8 68.4
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oo P R e /N I AR R S, R
£ 30 mm, A EENE S KGIHEEL, it st
G T IR IR TT R R o A . L4
RAnE 4 fTR , 1 EBLab-200 3 2% 72 25 1 200 keV
FH 7oK ) B VR FEAYGA 15 mm, X R IR BE I 2%
TR FIFER IR ZE, A RAE XA AE MR 56
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