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Research Progress on Extraction Technology of Tobacco Leaf Proteins

LI Mengzheng, LI Ronghua, XIA Yanshi, GUO Peiguo”
(College of Life Sciences, Guangzhou University, Guangzhou 510006, China)

Abstract: Tobacco is the raw material of cigarettes in general, but its leaf is one of the most abundant protein resources in the world.
The proteins in tobacco leaves can be divided into water-soluble and water-insoluble proteins. Half of the soluble proteins are FI
proteins (Fraction I proteins), and the other half are FII proteins (Fraction II proteins). With the development of technology, many
new technologies have been applied to protein separation, such as aqueous two-phase extraction, ultrafiltration, chromatography, and
electrophoresis. According to the relevant research literatures at home and abroad, several commonly used extraction techniques and
the latest progress for separating tobacco leaf proteins were reviewed and discussed in this article, and their application prospects
were described.
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pH pH 3.5
pH pH
FI Fraction I protein 8.0
18 S pH=3.5 pH=8.0
-1,5- / 1.2
Rubisco
FII Fraction II protein 4~6 SH3 30% m/V
FI
1 [20]
[21]
1 [14]
Table 1 Extraction amount of soluble proteins in fresh SDS
tobacco leaves g/kg SDS
Protein type Rough extraction Separation  Refined extraction
15.98 13.77 11.39
Soluble protein
FI 7.65 6.48 5.12 2-DE
Fraction I protein [22]
FII 8.33 7.29 6.27
Fraction II protein K326 5
1
2-DE
1.1
TCA /
1) DAMERVAL (23]
pH
[16]
[17] [24]
pH 1:17 60 'C pH&.0 TCA/
2 60 'C, pH 8.0
60 min 3 pH 3.0
4°C 8h 4800r/min 20 C 30 min
86.71% (18] TCA/ 2
pH pH 4~7 17 cm IPG immobilized pH
gradient 170 uL 1 mg
2-DE
pH
pH pH 4~7 24 cm IPG
o] 12 h 450 pL
1.5 mg 2-DE

pH



87

1.3
ATPE
[25]
BALASUBRAMANIAM 26
ATPE
PEG
PEG pH
PEG/
pH 7.0 PEG
3400 10%
16.2% 0.19 mol/L
87% ROSS [7
ATPE
B- rGUS
fractional factorial designs
PEG/ rGUS
RSM
pH 80 PEG 3400
13.4% 18%
0.789 mol/L rGUS 74%
ATPE
1.4
28] [14]
FI
FI
FI

FI
2~3d
FI
FI 512 g FII 627 g
71.28 %
2
2.1
MF UF NF RO
4 SHI [ UF-NF-RO
87.9 %
98.5 %
[30]
pH
22°C pH 5.0
0.10 MPa
85.2%
2.2 SDS-
SDS- SDS-PAGE
HEIDARI-JAPELAGHI Bl
-y hIFN-y
pCAMBIA-Zera-IFN-y GV3101
N. tabacum cv. Samsun
hIFE-y 1 mL 50 mmol/L
NazPO4 pH 8.0 150 mmol/L NaCl 1 mmol/L EDTA
2% [PVP] 500 mg
14000 r/min 4 C
20 min TSP
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12.5% SDS-PAGE
23 kDa hIFN-y
ELISA hIFN-y
19.18 pg/g hIFN-y
hIFN-y SEDAGHATI
[32]
HSA pBI121-HSA
N. benthamiana
N. tabacum cv. Xanthi  Samsun 3
500 mg
1 mL 50 mmol/L Na3;POg4
pH 7.0 150 mmol/L NaCl 1 mmol/L EDTA 2%
[PVP] 13000 r/min
4 C 22 min 12%
SDS-PAGE 66.5 kDa HSA
Western Blot
HSA
ELISA Samsun HSA
N. benthamiana 2.4 Xanthi 1.6
15.6 png/g
2.3
LOWER!
5 mol/L
Sephadex G-50
[34]
3
3.1
331 LOWE
711
DEAE

0.1 mol/L  NaCl

LING B CS
CMC
CS/CMC
8 h
CS/CMC 0.05g 4:1
271.78 mg/g
9.40
CS/CMC 3 -
3.2
[37]
pH<pl
pH pl
(38] 2-DE
IEF SDS-PAGE
[39] [40]
MS
15
2
25
4

DAVOODI-SEMIROMI

FI

pH 6.15
1.52 mg/mL

pH

pH
pH>pl

2-DE
K326

51

NADH

Rps4

[41]



B Cholera toxin-B subunit CTB
-1 Apical His-gus 88%
membrane antigen-1, AMAI -1 2.27

Merozoite surface protein-1 MSPI

CT B Ni** [44]
TALON Superflow GOT Sephadex G-100
Clontech Mountain View CA USA DEAE-Sepharose
IMAC GOT 1.4%
CTB-AMA1 CTB-MSPI TSP 6
13.17% 10.11%
CTB-AMAI1
CTB-MSP1 NASAB [
rtPA 6 1 Xa
K2S C-
Ni2+
Ni-NTA
IMAC rtPA
Xa Sigma Cat. No. F9302 .
37°C 2.5h
100 mg 30.6 pg rtPA 6]
TSP 1%
5
50 C
FI (5]
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