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@ E: MEEMEE (Tobacco mosaic virus, TMV ) J& FEUFE ( Solanaceae ) VEWI ™ Y H KF K, APk
FACHR I & IR Z AR, SRAEM . FOSE SRR R T BRI IE 6 Ml Z 5% TMV BT 1A 5K
B gL WEAATE ( Agaricus blazel ) L Z BEHRIFUR B i, Wik 24.32%, HRJE %% ( Pleurotus ostreatus ) 24 18.56%,
AR A BZE (Pleurotus eryngii ) 10.04%. BB S & H, WEAAE S & THALRIE, X3 37.71%, HKERH
( Phellinusigniarius) F1R % ( Ganodermalucidum) , S 485 32.00%, Jttﬁf*ﬁ[i%ﬁ*ﬂfﬁﬂ’}ﬁﬁa%ﬁi%
2.10%. FREDE 6 FHZHEXT TMV BIBTRRCR , 45 BIR, Z BB 48 h J5 X4 R 55 e 3k BB i f B 550 R
HhnZ M. WMEMZH . TaH 20T RO A 3] 60.00% UL 1o JEHJE 24 mg/mL HiAA B 20 19 15 B

ORI 92.04%, 7 BYAGBER H W] 2> T3 KO0 B4 . 7E TSI b, WEAA B0 22 W Ak B AY 52 0 B A5 5 E 55 1 %
WAL, Mg R BT, ARk 38.18%, TRANT R A AT EM Z B I HI M, BB IESE TMV 1972

SR, MR RGER AN, ERGH E NC-89 I, WAAFHIZHEXT TMV B 1A SR F 3k 76.81%, RORIET 0.5% %
K FIVR 1.8% ¢ B IEBERRE K AL L], MU M2 WRE N 48 mg/mL W RLAR BRI 05, 20k B ad s e
BRFWIE LI, SIRMEEA, KERE DR, WRERZHY TMV FIBITRCR A 70.31%, bR w45
15 b AR R R AT B S 2% (R TV AT — 7 (A 0l £ T Vi 0 TP KL 2 W3 100 R 5 R o TR 5, AR B 34 R
AR ARSI ST 45 5 R 1 — AL A 9 B T 20 B TR R R e B VR R ORI B4 S Atk , Xk iR EY) TMV A
—E IS XA bRE X o

KGR WEAATE; ML, MHEIEMRRE; ik
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Control of Tobacco Mosaic Virus Disease with Crude Polysaccharides
of Agaricus blazei
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Abstract: Tobacco mosaic virus (TMV) is a major factor leading to the yield reduction of Solanaceae crops. In order to
explore edible fungus-derived polysaccharide materials for the prevention and control of Tobacco mosaic virus, the
control effect of six crude polysaccharides against TMV was determined by the half-leaf method, five-point injection
test and systematic host infection activity evaluation. Among them, the extraction rate of crude polysaccharide from
Agaricus blazei, 24.32%, was the highest, followed by Pleurotus ostreatus 18.56%, and that from Pleurotus eryngii,
10.04% was the lowest. The total sugar content of A. blazei was significantly higher than that of other species, reaching
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37.71%, followed by that of P. igniarius and G. Lucidum, exceeding 32.00%. In addition, the sulfate content of A. blazei
crude polysaccharide was also as high as 2.10%. In this research, the inhibitory effect of the crude polysaccharides was
determined by the half leaf method. Among the 6 tested polysaccharide treatments, the polysaccharides that were in-
oculated after treated for 48 h had a good inhibition on TMV. The preventive effects of P. ostreatus, C. versicolor and A.
blazei reached more than 60.00%. Especially, the preventive effect of 24 mg/mL A. blazei crude polysaccharide was up
to 92.04%, and the number of dead spots on the leaves was significantly less than those in the clear water control group.
In the five-point injection test, the inhibition rate of A. blazei crude polysaccharide was 38.18%. The brightness of the
fluorescent spots was weaker than that in the control group, the fluorescent area did not change much, and did not ap-
peared in the new leaves. A. blazei crude polysaccharide had an inhibitory effect in the early stage of virus infection,
which could delay the moving speed of TMV and slow down the system invasion process. On NC-89, the control effect
of agaricus antler polysaccharide on TMV was as high as 76.81%, which was better than that of 0.5% lentinan water
agent and 1.8% octinamine acetate water agent. When the concentration was 48 mg/mL, the plants were damaged, and
the excessive concentration of polysaccharide formed precipitation on the surface of the plants, causing the plants to
yellow. Field test showed that the treatment effect of A. blazei crude polysaccharides on TMV was 70.31%. The plants
with twisted, curled leaves and stopped growing had an obvious improvement. At the same time, it had a certain inhibi-
tory effect on TMYV, the onset time of sprayed tobacco was delayed, the tobacco grew well, and the leaves were extended.
The results of this study would lay a foundation for further study on the action mode and mechanism of fungal polysac-
charides against Tobacco mosaic virus.

Keywords: Agaricus blazei; crude polysaccharide; Tobacco mosaic virus; half leaf method
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WHEL AL 5B ( Tobacco mosaic virus, TMV )
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FEE RGP RIS E Y, — B &M
T PR RRAE o A A XA R B A
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1.1.1  BXsma B, EE( Tobacco mosaic
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virus, TMV ) , HI I £l KA A P 4P 2 Be Al
P 2127 ZR FEHE 2 it

1.1.2 #XAE4 O M4 ( Nicotiana glutinosa ) .
38 46 NC-89 ( N. tabacum var. NC89 ) . A [GAH
( N. benthamiana) . =/ 87 (N. Yunyan 87) ,
FH 50 B A R S A ) AR A 2 e A ) s 3L R R
It

1.1.3 AR A 0.5%F 42K, Wi,
IREMBHE AR A BRA G A 775 1.8%F ML G IR
ERAGH, T, T AR 2 A BR A F AR
12 FHik

12,1 m¥ERemE (TMV) BiFkH4  BUK
YRR (=00 87) FEdh 100 g, BIMEE T
WHER N, AV A A R 20 mL Ry BE IR 22 v
7 (0.2 mmol/L, pH 5.7~8.0) , Fo/rwliE, g,
BETRZE MR E 2 100 mL, RIS 48 5 46 i 75
TP, BT 4CHRH.

122 Aw#aSHEHE& KM 6 fhEE 7%
&, 45 F#; ( Pleurotus ostreatus) . AT
( Agaricusblazei ) . =2 ( Coriolus versicolor ) .
A #4E (Pleurotus eryngii ) . R 2 ( Ganoderma
lucidum) . 7 ( Phellinus igniarius) , tHZH
RECGEBEM I, (1) 78R4 37 CEMUFF
T 24 h, WFSURMIRMET; (2) EdRTE
() SEAR 2 B 150 g, I H 25 /N BBy B HILE T B2
W, BRI R 15 0 1, & FEmp R i
AEBETIK, 95°C/KE 6 haidik, 1ElEEK
PE—, WERAUEM, £ 4000 r/min /&L
15 min RFRVIGE . TEF L2 AKEHIE 3 Ik, K15
Jc B UKL 2% BT A U8 W, 60 C N E i 7K R AX
20 r/min B P8R B A Ve AR 2 AR 155 (3)
FARFILE 101, KA sevage TAERHF] (&
5« IET =41 1) AR IER T, 2% 30 min
J& , £ 4000 r/min = EC 15 min, (R L2 20
W, B TESEARMER, EEE02 T2
WIRGERE R T (4) A 4 F5IRFRG 95%2,
B, SWAEWFEMRE, BT 4 CUKFETE 21 h,
25 4000 r/min =5 B0 15 min, WEETTEE, INAD
A EFOKEFEUIE, FRREEIT, SR ITATUE &
T 37 CHLFATCE 1 h, BREGREA M OB, RS
SR TIRAGA T, 3T 28,

123 Sk ine SRR g g
b, AR, PR . RIS . SRR

BRERE I S U SR s W e B 1
s SR B A - A e i R B i 1 U
SR FHTRD R SRR 0 o S i )
124 4 TMV # S 4EHiE  25%05E S B
PO AR 2k

(1) Mzt TMV B8 IER . BeE 7 0
B #—F O, TMV Bk Ty A )
($Z1: 100 # ke ) , FIHI 258 1R 2 88 5301
PR 6. 12, 24 mg/mL, FEHE59 5 ZHHA R
1: 1IRA, %8 30 min, 0 i B 54 i 5|
ORI A0t A2 RN 25 B oK 5N EETR
BUAEXT I, 0P 3 bk, FE 3 . BAabRE
JE MR E T 25~28 'C . 1B 70%~80% 5% T
5~6 do ICSRIE AR BERL , MR P A KR AL,
PEE B 2B TMV RO

Hiifl = © =

AP, C FRE AN BAMRBEE; T £nid
PR ARG BER G

(2 HLZHExT TMV TR VE ] B h 6.
12, 24 mg/mL R 22055 W 53 500 3 it 2 . i -
Rt i B R B T ORMEX IR, S A
3d, fEfie)a— KB 24, 48 h )5, 35I%) 4540 R
(I R R, AR B TR E R 5~6 d.
CSRIE B AR BEE, AR A ORI 2, TP
BLTH 2R TMV 1 B T A5CR

Hipi=C T

{, C Rz AN RAL ARG BEEcE: s T okt
A AR R

(3) MRS TMV BEGIFE o REAE
BRI 7 RO R, 2Bl TE 24
48 hJr, A5 R ZBHA TRo3 l ISOEE 21C AE H
M, G i B OKAERT IR, SR BE 3 d,
Bigr 5~6 d I AR BERL, MRE A~ G
i, TPEHZEET TMV IEITACR . il
R AKX

x100%

x100%

C-T

i %= c x100%
R, C FRETAXBANKTESE; T Fnikb
P R BERS B

1.2.5 A &EH* MALBERANH TMV-
GFP KIFE WK, £ A 50 pg/mL Kana Fl
25 ug/mL Rif LB &K 755, 28 C 180 r/min
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ZAF B35 24 ho 5000 r/min & ¥R EC> 10 min,
W FIEWRAR B UTRE, A 5 mL 2YLBOK K

VIEEE, HEWI ODgo N 0.8 Z£f. 28 C
90 r/min 55 4 h, RYRECE WLE 1,

x1 BREEE

Tab. 1 Preparation of infestation solutions

#:7% Mother solution

12 YL Infection solution

a3 gl W B ER W
Solute mass/g Solvent/mL Consentration/(mmol-L™") Mother solution/mL Constant volume Consentration/(mmol-L™")
MgCl, 4.066 JCHK 100 200 5.00 JnJE e K &= 10.0
MES 4265  JiHiKk 100 200 5.00 100 mL 10.0
AS 0.03924 DMSO 1 200 0.05 0.1

SR 1 ARG, AR R, K#
—HUNAR MRS, H— kRS 2 7,
TR R Rk RBKEER 5 AN, 250 4 R T
SR R, HEE T RENR, 3RER,
24 h J5, TEAIMYHLESRA ) TMV-GFP &
FREE T, MREEEF: 120, G2, 5dEE
AT BRSO DB SY HUE ML . R+
TR XL E BB AL, THEAMEIR

il A=
X HR G BLAZ — AL BRSO DE AR

x100%

X HEE S BE ELAR

1.2.6 oA S R F 0 gon 2 FEXt
TMV B ia OB L 2 B B 6. 12, 24,
48 mg/mL, 43 WIWEHt 5~7 3 HRK #— 2w
NC-89 % I, 48 h J5Hefids, 403 40 Bk,
HE 3K LAHARKBATEXT IR, 1.8%F B el iR
oK (60 mg/L ) RFHPEXT AR 1, 0.5%F a4k 24
K (26.25 mg/mL ) A BHPEXT R 2, Ab P 5 0 &
TR R E IR, R DM R B B A e
O SRS A B 1) 2 5 15 L o

PR AL, TR IS T R A
B 1 > Pobn i KA KPR 0 B bR ;
1 GBIk, A8 R 3 Gk ek
12 W AEnt, A8t AR st kAS s S ek
Sbk 2/3 R AR ECH /MR EE, REAREAL, B
ik 172, 455805 7 o ARkt B AR s A
WBGE R ARAE, AR R, ANZSRZE R .

KA K=K IR AR SRR E) x100%
ﬁ%%ﬁZZG%H%QQWNﬁﬁE)
MR E <7

x100%

HIXB A 4R
AEBRAL T H B AL
XA T A

x100%

1.2.7 #IAA S 43 TMV 69 K @ B zoml 2 JEE
KBRS 42 77, BT 40 Bk, HARKIN,
55 1~6 17miE 0.5% 7 4% Z 7K 57 ( 26.25 mg/mL ),
T~12 A7 1.8%F 1 B BEPRER /K ) (60 mg/L)
13~18 ATHEftETR 7K, 19~24. 25~30. 31~36. 37~42
P IW%E 6. 12, 24, 48 mg/mL HEAAE K 4
KW, B7dmE R, JEmE 3k, R A
i FHH A 245 550, 5 - B i S A XS B 1206,
1.3 #iEaIE

L5 1l g0 41 Bl v RO Bt Sy S s, R
Microsoft 365 Excel #f4dE475E &I -8
Bifa . bRk ; R IBM SPSS Sta-
tistics 19.0 ZK{F#E4T i 35 PG 56 F1 Pearson’s A&
BT

2 ZHERE55H
21 oMEHAENHESEEASSE

2, 6 FE W, WAAEHZE
PEECR R, 1K 24.32%, HUCHF4E 18.56%, it
R GE (% 2) o BPEEEP, WAL
BT HME A, K5 37.71%, HikE
REMAZ 2O & &, Wl 32.00%. =
M2 PR PSR R 6.81%, W3 T HAh 5
P FEH 20, HUOOERZ M2, W
RS RS 2.10%, CHUIREY,
W 5 15 B 22 W 22 A 03 P Sl g
22 MTMV FEHNHESERIE

T R A A 25k, A5 R k3
B, 6 R e L Z B0 TMV 35 BA — & i B
TRRCR o B LAWEIE Z MW 48 h J5 HE R 7 1 T
Bigl e, WEAATEE . =2 . FaiHL 2 00 1B
R A E 60.00% L4 b, Jo HAE A TR £ b
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Tab. 2 Content of crude polysaccharides in different edible fungi %

W 2R ICE v S| i R W TR
Edible fungi Extraction rate of rude polysaccharide Total sugar Protain Sulfate group Uronic acid

RZ 13.59+1.65¢ 32.05+0.44° 0.27+0.01° 0.66+0.02° 6.60+0.02°

W FATFE 24.32+1.06° 37.71+0.05 0.28+0.02° 2.10£0.02° 1.71£0.02°

4 18.56+0.02° 26.27+0.33¢ 0.25+0.01% 1.16+0.02° 5.5440.03°

A 0 21 10.04+0.28° 21.670.01° 0.23+0.01¢ 1.68+0.01° 2.01£0.01¢

=2 15.26+0.03¢ 26.44+0.35¢ 0.24+0.01° 1.43+0.02¢ 6.81+0.01°

R 11.76+0.14° 35.87+0.76° 0.23+0.01° 1.85+0.02° 2.10+0.01¢

T FFIARNG FERR 25 8% (P<0.05) .

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).

®3 6TMREAEMASEY TMV HBEHR
Tab. 3  Control effect of crude polysaccharides from six edible fungi on TMV

Z R e L ki % Prevention rate/% VRITH Treatment rate/%
Polysaccharide . Concentra- Passivation rate/%
type tion/(mg-mL"") 24h 48 h 24 h 48 h

AT 6 51.67+0.93° 58.46=1.26 82.10<1.67° 38.60+2.60° 32.60+1.68°
12 56.23+1.46 67.57+4.98° 86.91+1.09° 38.87+0.97° 33.83+0.69°
24 59.06+2.67° 71.61=1.62° 92.04+1.39° 44.53£2.25" 31.38+0.85°

S 6 45.44+0.68" 52.97+2.01° 56.65+0.87° 27.78+1.16 26.22+1.67
12 45.89+0.86" 56.36%0.60* 63.95+1.42° 36.17£0.67° 31.77£0.69°
24 54.67+0.82° 62.12£1.59° 74.44+1.89° 33.15+2.37° 39.55+1.68°

Sy 6 43.00+2.07° 53.4420.60° 60.58+1.38" 34.64+3.83° 22.75+2.56"
12 39.49+2.30° 52.2042.79° 74.91+5.04° 35.78+2.52° 33.75+0.63°
24 49.04+1.74° 63.62+0.54° 83.94+4.21° 41.36+1.00° 32.67+2.68°

gk 6 51.01+0.69° 54.71+2.57" 62.62+2.46 23.7342.38" -
12 52.68+1.26 60.48+1.60° 67.55+1.62° 32.45+2.04° 21.75+0.99
24 62.41+1.48° 59.85+3.95° 74.47+3.23° 29.09+2.52% -

5 6 34.68+0.78" 38.17+0.81° 45.07+0.27° 33.21=1.67° 37.68+1.59°
12 37.64+0.91° 38.95+1.07° 52.29+1.29" 28.87+0.21° 32.45+1.98°
24 43.45+2.41° 51.42+1.52° 61.60+0.93° 21.48+1.24° -

ES 6 - 43.69+7.63" 45.44+6.28" 22.1042.28" 24.47+1.56"
12 - 53.01%2.63* 53.79+1.75° 32.65+2.79° 17.17£1.60°
24 23.18+0.65 51.92+1.04° 64.43+1.32° 22.27+1.42° 20.56+1.64°

T RPIAR/NG FRFRORE — 2 MR R R 2 57 B3 (P<0.05) o —FaRERIRSCer, AMEILE.
Note: Different lowercase letters in the same column indicate significant difference among different concentrations of the same poly-
saccharide (P<0.05). — indicates no control effect and no data is recorded.

24 mg/mL PR RCR A, =ik 92.04%; H RAFTE2ZE S, A3 48 h J5 I A i F R SR T4k
U 12 mg/mL WA EML TR R 86.91%., B 24 h )5, AL Z M A0 (1 119k 8 ik B0 05 X B I
6 M E M Z BT TMV FRAITRCR AR, Bk RORSE — @25, 040k 220 1 A 1R) e B R[]
THFPREE 24 h S5 24 mg/mL WEAAERHLZHE 25 X TR E I HISOR AN, Ak, A
IGIT R AT IR B 44.53% U6, AR BRATRT 624 77 =X 300 il SRt I oA B it 24 ¥ 88 10 184 o i
BORMKT 42.00%. EHE X TMV 194t &

BOR TR 22, BR 24 mg/mL P ZHL 23 ZBRAEAFIZRE

AR R 62.41%, HABKET 60.00%., AN 1 24 mg/mL WS HORH 284 IR R S R Ak
)] ) AEAN BOR 22 Bl AL BRI R XS TMV RO TRBTAL SR AL BN ST, SRS 9% 12 h J i i sk



55 4 1)

W B RN TR W B I AR R 795

HH P FRIKBEE I B HEE, D6 RN B
¥ kAL (B 1A, B 1D) , X[adER T
RO . PORCRBE SIS . RGBSR 2d
Jo, MO An i’ (FHER
0.83 cm) Ml /NTEBE TR RA (FHERE
1.18 cm ) , I K 29.66% (& 1B, K 1E) .
It HIEHREE R 5 d i R AL B S B92 L BE A5 52
JES TR (E 1C, B OIF) , B HAER R

RIEHFF12 h

SeHEEFR2 d

RYLHTHIXT TMV B38E5EAMHER, HETE
WX R e X — 2Pk (R E R
1.65 cm ), Z& N T IR BH 8wy it HoAth X 35585 8
Bk BRSO N,, JEIREESE 5 d, M A
PHZA (P EAR 1.02 em) 5OLEEE SR 2 d AR,
DG XIS A A K HOB i R H B, B 3
4 38.18%. FKIAWEAMEH ZHEIES T TMV
SR, W RGAR YR

eSS d

A, B. C: XH; D, E. F: HZHiiH,
A, B, C: CK; D, E, F: Crude polysaccharide treatment.
Bl HRFARENRERLRYT #iER

Fig. 1

24 WEHREHESENSREFENBY
WAL ZHETE R G £ NC-89 [ X} TMV
B—EMBRRR (£ 4) o SXIEME, 4R
ZHLHH O 1 FE B W R, 6. 12, 24 mg/mL
10 TR 22 W8 6] 94 B IO AR X B A HE 52.00% LA
., 7E 48 mg/mL WK EERPAR AR B0, 2 HEK
R E e AR R T e, SRR, Y
L Z B B K 24 mg/mL B, X} TMV (15716850 5%
ik 76.81%, HPIAKCRISE T 0.5% &4 20
IRFRNH 1.8%F TR e s FR R /K I AL R . WA 22
PEREARLBT IR TMV, ZEIRFEAR &0, A H T
K
25 EMEHEZHEN TMV BXBEBRLLE
TE 2 99 MR R PR 5 3 Y 24 mg/mL QA 5
M ZBEWE 7 d, % TMV B IERCR K 70.31%,
WEAI T 0.5%F 1k Z MK FI AN 1.8% - T i it R
KFIALFEA (3 5) o 48 mg/mL HEFAE A 2 HlAE

Fluorescent spot spread after five injections of viral inhibitors

R4 EREHESHER TMV BHIFEER

Tab. 4 Inhibitory effect of A. blazei crude
polysaccharides on TMV
b RIH g 175 46 4L B3k
Treatment InIncidence Disease Control ef-
rate/% index fect/%

6 mg/mLHZWHA®  75.00 23.58 52.18+1.45¢
12 mg/mL 2 ¥ 66.67 20.96 57.49+2.54°
IR
24 mg/mL H Z 4 38.33 11.43 76.81£2.61°
W
48 mg/mL Fl £ B - - -
RN
1.8%F TR I il iR 16 51.67 13.34 72.95+3.57%
IR
0.5%75 45 2K 7 47.50 13.22 73.19£2.17%
CK 100.00 49.29 -

TE: [RSUAF/NG R R R A B ) 22 52 2 %% (P<0.05) o -
FEMZE, SMECFE.

Note: Different lowercase letters in the same column indicate
significant difference between treatments (P<0.05). — indicates that
plants are harmed by drugs, and no data is recorded.
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Tab. 5 Control of TMV by A. blazei crude polysaccharides in field %

B LRZE)E 7d

Lb 3R 2y i iR 2 7 d after Ist application

53 )R 74
7 d after 3rd application

52 WS 74
7 d after 2nd application

Pre-drug dis-

Treatment ease index VAR RS Bz g 17 48 2L Bz g 175 48 X Bii &k

Disease index Control effect Disease index Control effect Disease index Control effect

6 mg/mL # Z B 3.45 6.19 27.26+3.43° 7.32 52.33+4.59¢ 8.51 61.04+2.41°

IR

12 mg/mL ¥l £ 3.33 5.65 33.55+4.91¢ 6.85 55.43+4.75° 7.74 64.59+1.98°

AR

24 mg/mL % 3.39 5.24 38.45+6.85° 5.71 62.8+5.3% 6.49 70.31+1.61%°

WA

48 mg/mL £ 3.21 5.60 34.25+5.73° - - - -

WE R

1.8% P e ity 3.57 5.18 39.14+3.15% 5.65 63.19+4.97% 6.25 71.40+1.71%°

PR R K

0.5%7F 4 Z b 3.27 5.06 40.55+4.13" 5.54 63.93+3.53° 6.07 72.21+1.03°

IR

K 3.69 8.51 - 15.36 - 21.87 -

T FAFIAR/NG FEERR AL IR 22 5 35 (P<0.05) o Rk 2%, AMEILR.

Note: Different lowercase letters in the same column indicate significant difference between treatments (P<0.05). — indicates that plants are

harmed by drugs, and no data is recorded.

WAES 2 YOitih ), MRk BLEtE, AR Aok
SERITE L. WA L Z BT TMV BIBIIARCR +
R, XA B IR KRR A
WA A B, 1 4 BRI R AR o2 e REAE IR A IE W .
[ XS TMV A —E BRI T, Wit o i
RH 2B ) J e S i e A I, M R S R, it
Fr AR, T K AR R ) AL, R R

3 Iig

EL A BT A BRI R o s i 2 W L
SRR AR FITE Y, — B A R IR 2 PR 2
IAEAEYIE 2PN R i, w2 ML
MBS R &l 6.81%, D& R T HAL 5 Fha i
W, BT XIE RS R R i, R
BN e RO RRY I & 3 s W N
FR) o B TR i 5 e 48 22 W 485 4 v BT AT ) TR 3 A
B, A 5T I A5 WE B EOR 22 R 1 = ik
2.10%, MEMEASSEPIFIAGH, SR EY
WHEDIRE SRR S B R, REEHN
PraAL A e 22 5%, T O] GBS m LTS 3 ol
BAE /7. W BACH 2505 i 1,1- 8 k-2 = fil 3
A (DPPH) ¥, 2,2-BREX-—Jedh (ABTS)
TR 5 R [ B R B P AR RE T, W F
DHHP % i HL H B IE MER O B 7 B >
XU B 1> 75 >4 5T 4, ABTS 3EH R : B
VS 2> XL 0 % 0k >4 A > 4

M AL R R ( TMV ) 48 25 3R 37
T A R A — RGN AR A TR A AT A 3R
ST AR RO U AL B AT R R T,
WHEME T 27 EHIME, B & EPORMER. HF
Z BT B AR A — o A RIVE R, Wit 2
VAW 48 h JE R TMV (1) 0 B R SR 30, AN
= OV 2 B R SUR 5 F] 60.00% LA
o JUHE 24 mg/mL HE A EORL 220 A B A 75 B
BORTAF, ik 92.04%, MEAKE, EIHZ b
Xt TMV AT 8 sl 5 1/ Na PO i
iR —, HABHRGE IR . DI . N
B A R0 KR T S5 2T TMV 18 Bl A 850 8
80%" . T A A R AR R, N TR A bR
ik Ry

RIS R YT, WA O 20 00 B IR SR T
T as 20, KRG PR, Shrdifk
AL, TR RS, WARE K
VoS VR R e A B RS o 2y Oy ORI, WA
H 2B R A N AR AR 1, (A PTIR R A
Z5, X ARE S WA E M VE R T XA 24810
P, BEREVIWHR & S AL &, BRIk
S, SR A EAEAR A G

S

[1] CHENZL,GUH,LIY,SUY, WU P, JIANG Z, MING X,
TIAN J, PAN N, QU L J. Safety, assessment for genetieally



W B RN TR W B I AR R

797

(2]

(3]

(4]

(3]

(6]

(7]

(8]

[9]

odified sweet pepper and tomato[J]. Toxieology, 2003,
188(2/3): 297-307.

EAFER. BB R 1 A A R AR B A LT SE (D).
Wve: PEALRMRBIECR 2, 2003.

LYU C X. Study on the occurrence and chemical control
mechanism of Tobacco mosaic virus disease[D]. Yangling:
Northwest A & F University, 2003. (in Chinese)

skE . B B 2 0 T RE R R T R (0] BRI A
2016(20): 1-5.

ZHANG H. Advances in functional research of edible fungus
polysaccharides[J]. Modern Food, 2016(20): 1-5. (in Chi-

nese)

I, WIE. = 2R 2 AT AL D).

BT, 2011, 9(3): 180-186.

LI LY, BAO H Y. Research on chemical constituents and
pharmacological activities of Lucidum yunnanensis[J]. Fun-
gal Research, 2011, 9(3): 180-186. (in Chinese)

EA, EFE. F s 2R EA R TR E TR L
BRI 424, 2011, 50(1): 16-19.

WANG J, WANG K Y. Resistance mechanism of lentinan to
plant fungal and viral diseases[J]. Pesticide, 2011, 50(1):
16-19. (in Chinese)

BRAVO J, REAL F, PADILLA D, OLVEIRA J G,
GRASSO V, ROMAN L, ACOSTA F. Effect of lipopoly-
saccharides from Vibrio alginolyticus on the Mx gene ex-
pression and virus recovery from gilthead sea bream (Sparus
aurata L.) experimentally infected with Nodavirus[J]. Fish &
Shellfish Immunology, 2013, 34(1): 383-386.

IS, Jennifer M F W, BEW], {BZZE Daniel K O C,
PDSE. # G N Tk E EEL . B 2 i
(1,3)-B-HI B SR [J]. HH RS, 2003(2): 296-302.
YANG X T, JENNIFER M F W, MI K, FENG H Q,
DANIEL K O C, YANG Q Y. The quantification of
(1,3)-B-glucan in edible and medicinal mushroom polysac-
charides by using Limulus G test[J]. Bacterial Systems,
2003(2): 296-302. (in Chinese)

FESe, EIRME. A4 5 IR Y KRB R A i
(TMV) ¥ 40 i B 40 I AE T 0], B2 24k, 1986,
26(4): 363-365.

WANG X B, WANG Q Y. Inhibition effect of Lentinus
edodes culture aqueous solution on Tobacco mosaic virus
(TMV) impregnated tobacco smoke[J]. Acta Microbiologica
Sinica, 1986, 26(4): 363-365. (in Chinese)

TRHE, BRIETE, BRAT, AN, BB B AR T
YER BB UF5E 0], ZRUR L K2 2= 4, 2005, 32(1):
15-18.

ZHANG C, CAO H Q, CHEN L, WANG J. Preliminary
study on inhibitory effect of edible fungus polysaccharide on

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

plant virus[J].
2005, 32(1): 5-18. (in Chinese)

VPEIR, WHRR, FFCH, FHm i, Ea, XHRT. S5
22 X A e A 5 7 1) 00 1 19 P 6 o 0 e TR 1 A At 0
PEAYEZ W [0, WA RS2 A 4 (A AR BES2 1D, 2010,
41(4): 485-488.
XUYJLFANSS, QIWIJ, YINXT,RENHM,LIUZY.
The inhibition effect of polysaccharides of Xanthium si-

Journal of Anhui Agricultural University,

biricum on Tobacco mosaic virus and the influence on the
defense enzymes activities of tobacco[J]. Journal of Shan-
dong Agricultural University (Natural Science Edition), 2010,
41(4): 485-488. (in Chinese)

L, BURME, WiEs e, AT, WO, KAHUM
BRI TR B R ()], SCEY =ik, 2008(7):
1096-1101.

WUY B, YANZM, XIEL Y, LIN Q Y, XIE N H. Research
progress of macromolecular substances with natural resis-
tance to Tobacco mosaic virus[J]. Chinese Journal of Micro-
biology, 2008(7): 1096-1101. (in Chinese)

OB, 0.5%F 4 22 WH /KGR0 BB 75995 11 H 1R B 16
B[] mIFAl, 2018, 12(29): 18-19.

ZHAO X B. Preliminary study on field control of pepper
virus disease by 0.5% Lentinus edodes polysaccharide
water agent[J]. Southern Agriculture, 2018, 12(29): 18-19.
(in Chinese)

EE. IR ZREA YIS ST 5 7 W TF K (D] LA
PHAER2E, 2020.

WANG X. Bioactivity and product development of Agaricus
blazei polysaccharides[D]. Chengdu: Xihua University, 2020.
(in Chinese)

Ft. WS 2RI AL RIZSH ST (D). AT Wi
LTk R, 2003.

YANG K. Extraction, purification and structure analysis of
Agaricus blazei polysaccharides[D]. Hangzhou: Zhejiang
University of Technology, 2003. (in Chinese)

skokAe. AT SRR M. dbat: ke Tl A, 2006.
ZHANG S H. Food analysis experiment[M]. Beijing: Chem-
ical Industry Press, 2006. (in Chinese)

2R, BEE, WLLME, A, TR T 0 | = 2 nk
A PE B AT A IE PR I [J]. B SRR, 2018, 39(17):
98-103.

LI R, DUAN M Y, SHANG H M, YANG J Y. Effects of
drying methods on physicochemical properties and antioxi-
dant activities of polysaccharides from Trifolium lactis[J].
Food Science, 2018, 39(17): 98-103. (in Chinese)

PR, 2E(EdR, FRIE, KRN, %, 0¥ BREE
PRSI, B sifb FEE FSEE ()], BBk, 2018,
39(20): 278-286.



798 O AE B F R 5 44 %
CHEN S I, LIJY, WANG C L, ZHANG J M, LI L, SHI Y. [24] ZEWF, JAMSSL. ZBEPORERE IR & RN E O vk MBSt
Extraction, purification and Structure identification of poly- JB[J]. B 574, 2019, 49(17): 207-211.
saccharide from pear residue[J]. Food Science, 2018, 39(20): LI'Y P, ZHOU H L. Research progress of methods for de-
278-286. (in Chinese) termination of uronic acid in polysaccharides[J]. Food Re-

[18] K, =i, Xk, MMT, FEELE. ARFEE R search and Development, 2019, 49(17): 207-211. (in Chinese)

2B SRR oA B AR SN A P LR 0], B L [25] XU WitAHZHE ABD 14ifl . G5H 550 R YIS M
LR, 2019, 40(8): 54-60. FE[D]. ] AREEET R, 2017.
ZHANG Q, YUAN Y, DENG Y L, ZHOU X Y, LI Y F. LIU W. Purification, structural identification and bioactivity
Analysis of polysaccharide monosaccharides in different cul- of Agaricus blazel polysaccharide ABD[D]. Guangzhou:
tivation methods and comparison of antioxidant activities in South China University of Technology, 2017. (in Chinese)
vitro[J]. Science and Technology of Food Industry, 2019, [26] BACH F, ZIELINSKI A A F, HELM C V, MACIEL G M,
40(8): 54-60. (in Chinese) PEDRO A C, STAFUSSA A P, HAMINIUK C W I. Bio

[191 Z5°F, M0, SRER, 271 LB 5T Rk S AL Z A compounds of edible mushrooms: in vitro antioxidant and

LER U S AR TE TR RG], AR, 2018, 39(15): antimicrobial activities[J]. LMT-Food Science and Technol-
93-100. ogy, 2019, 107: 214-220.
SU P, SUN X, SONG S Y, WEI D. Effects of extraction [27) fafigoy, 2w, SkPEJE, SRAE, FIUIE, L0, |
methods on structure composition and antioxidant activity of NS 3 AR A R L B A AR AR L[], M‘?Eﬁ
polysaccharide from okra flower[J]. Food Science, 2018, W%, 2020, 16: 3-21.
39(15): 93-100. (in Chinese) HEHF, LIJJ, ZHANG Z L, ZHANG B B, YAN M H, SHI

[20] FRAEE. RZGEYMEFARM]. dba: dbgtgfl ke B Z, YAN F M. Research on plant virus diseases and insect
Rk, 1990: 194. mediators in China[J]. Insect Research in Central China,
CHEN N C. Biometrics of pesticides[M]. Beijing: Beijing 2020, 16: 3-21. (in Chinese)

Agricultural University Press, 1990: 194. (in Chinese) [28] JONES D A, DAIGO T. Plant innate immunity-direct and

[21] EWNEN, REL, HE, &g, THER. Jg A, BIL indirect recognition of general and specific patho-
T B X K B A PR R O BN TR TR GE (1], AR 2, gen-associated molecules[J]. Current Opinion in Immunol-
2005(4): 176-178. ogy, 2004, 16(1): 48-62.

PANG L L, SONG B A, WANG H, JIN L H. Determination [29] JIAN C, YUSUF C. Polysaccharopeptides of Coriolus ver-
of indoor virulence activity of ningnanmycin, virus A and sicolor: physiological activity, uses and production[J]. Bio-
valerine against Tobacco mosaic virug[J]. Pesticides, 2005 technology Advances, 2003, 21(2): 109-122.

(4): 176-178. (in Chinese) [30] R/, 4R/NSL, BEZER, XM, RB, o, L%

[22] FEdi%, EPeE, L. G A M mE . Fhim BLAE M9 75 (TMV) AR VE IR SE[0]. PHALAe kb R
BT 750 BT A IOCRDEIT[0]. A2t 2 54 B, 2006, SFEAR(ASRBLARR), 2012, 40(12): 115-120.
25(11): 38-41. SHEN X Y, NIU X Y, DUAN J N, LIU W, SONG S, AN D
ZHUANG Z X, HAN S X, WANG D H. Effect of mushroom R. Inhibitory effect of polysaccharides on Tobacco mosaic
proteoglycans on tobacco, tomato and cucumber virus dis- virus (TMV)[J]. Journal of Northwest A & F University
ease control[J]. Pesticide Science and Management, 2006, (Natural Science Edition), 2012, 40(12): 115-120, 126. (in
25(11): 38-41. (in Chinese) Chinese)

(23] BEUERE, 853CHE, B, s30RE. DU MR SR IR S H [31] BRR, Z&2E, B, XA, Ha0y. S

OB T[], R PRSE S T4, 2019, 40(11): 11-15.
SHI Y N, XIE W X, TAO L, HUANG A X. Extraction and
monosaccharide components analysis of polysaccharide of
Dregea sinensis Hemsl[J]. Food Research and Development,
2019, 40(11): 11-15. (in Chinese)

BEBFIAVERR TR IR [1]. B, 2015, 37(3): 64-65.
HUANG M F, XIA Z L, LUO K, LIU S C, XIAO Y F.
Effects of Flammulina velutifolia residue polysaccharide
on crop virus disease control[J]. Journal of Edible Fungi,
2015, 37(3): 64-65. (in Chinese).





