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Antibacterial effect of Allium sativum leachate on
Pseudomonas tolaasii, the pathogen of brown blotch disease
infecting Pleurotus ostreatus

XU Yanyan', CHAI Wei?, SUN Siruo’, LIU Qing'?, DONG Caihong "
1 State Key Laboratory of Mycology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101,
China
2 School of Biology and Food Science, Hebei Normal University for Nationalities, Chengde 067000, Hebei, China
3 University of Chinese Academy of Sciences, Beijing 100049, China
Abstract: [Background] The Pseudomonas tolaasii-caused brown blotch disease of Pleurotus
ostreatus has occurred on a large scale, resulting in low yields and potential safety risks. It is of great
significance to find safe and effective antibacterial agents for the development of P. ostreatus industry.
[Objective] In this study, five different methods were used to obtain Allium sativum leachate samples.
The effects of 4. sativum leachate samples on P. tolaasii and the mycelial growth of P. ostreatus were
then tested. [Methods] The inhibition zone method was used to determine the antibacterial effects of
five A. sativum leachate samples on P. tolaasii. The plate diffusion method was employed to screen out
the leachate sample and the appropriate concentration that can promote the growth of P. ostreatus.
[Results] The five 4. sativum leachate samples had strong activity against P. folaasii. Among them, 10%
A. sativum leachate prepared with apricot shell wood vinegar had the best performance, with the
antibacterial effect equivalent to that of 0.33 mg/mL streptomycin. Moreover, it significantly promoted
the mycelial growth of P. ostreatus, as manifested by the dense mycelia and neat edges, which was
better than that of the control. [Conclusion] This research lays an experimental foundation for the
prevention and treatment of brown blotch disease infecting P. ostreatus by the combination of A.

sativum and apricot shell wood vinegar.

Keywords: Allium sativum; brown blotch disease; Pseudomonas tolaasii; Pleurotus ostreatus
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1.1.2 FERATMUERIERE

W R, TR RKR YR E A RA
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i, FlREFREMASARAR; aX8 %S
HEOHL, Sigma Z2SHE] . FEHL M AT R A
gl 4 B ] LB K 77 B 0 D 4% 2 2 0 3 e
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1.2 FHi&
12,1 HRUHFBRERTRESROH &

FEH T I A A B R RS AR JS , PRECERAS
Y&, PERME LB Bi 50 25 °C. 170 t/min &
VligE 24 h, JCH/KFBEK 10° CFU/mL MFEHL
Wi AT B R, .

1.2.2 5 MARKHR HiRAH &

Wiz . e, FREC100 g, FRAA 100 mL
o0 S AN 0 I e 2 0 S S T 700 RN
T 100 B it s ai 512 s FELL 4 000 r/min
B0 15 min, _F IR IRER BT KR KR
W(A)o 4%BEER . LI FEARBEW . 2% LA
40% LI TCIR K, 2 Bk AR 43 34
FIRFREETRIZ B (B) . Kar I FE AR BRI H
W (C). K@ LN il (D) R KR L BER
(E), A1 0.22 pm JCR BB IEERET, 5.
1.2.3 & BUENE K FRiR IR T FE R HT (R &
FaAT B R B 1EF

¥ 100 pL 19 10° CFU/mML FFERTH IR S I
RARNE] LB Ak b, A5 (CwtES
Hy, BT, F79L 8 mmx8 mm, 4RI 1 4L, AfLin
A 100 pL 255, 25 °C RBiEHR 1-2d, HfE24h
WEE—R, MM E AN, BEE TG KR
0.33 mg/mL B RGFUERTIE, B0 3 4
.

124 AFREBRMTEHEELERKEENT N

SR FE YA A7 BT A 000 41 1 700 %o 4 TR 22 A=
Kmgsgm, Fasmeimibls, ElETHES
o, SRR 22T 8 mmx8 mm BYE, 5. ¥
AN A C K S BIR R 2. 4. 10 Al
20 AV, A TEIREL 100 pL B5IIRATE
PDA Vi b, BT, BKEGHCE AR g,
25 °CH53% 6 d, MIER K EAR, BEICH/KM
0.33 mg/mL B5FE R G FIEXT IR, FAMAb 3 3 4
HE,

W 22 A Kl = TV AR (mm)/[2% AR K
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KE(d)] W Z A T OR 25 S 2 (P<0.05) . H
i, KR FEARBRE B . Kok 4% BRI
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0.33 mg/mL %85 2 (FH M IR e N
CK (FIHHEXT ) 033 meml B (LM otk JArz R
CK (negative control) 33 mg/mL streptomycin (positive A. sativum water leachate A. sativum ethanol leachate

control)
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A. sativum apricot shell wood . A. sativum acetic acid

. A. sativum salt leachate
vinegar leachate leachate

El1 FREXFERHRRE TR REETEONREIR

Figure 1 Antibacterial effects of different Al/lium sativum leachate on Pseudomonas tolaasii.

F1 TRKRFR L &RERSFERHR 2 BT EM N EER

Table 1 Antibacterial effects of different Allium sativum leachate on Pseudomonas tolaasii

L3 Treatment SF- YA 5 8l H #£+SD Mean inhibition zone diameter+SD (cm)
CK (FAP:XT B8) CK (negative control) -

0.33 mg/mL HE8 Z (B ) 3.37+0.03d

0.33 mg/mL streptomycin (positive control)

Kar/KiZ MK A. sativum water leachate 4.97+0.03b

Kipr OBRR H I A. sativum ethanol leachate 3.05+0.05f

R I SEAR W R 5.35+0.05a

A. sativum apricot shell wood vinegar leachate

K BALANIR K A. sativum salt leachate 3.27+0.06¢

KF#BERIEZ K A. sativum acetic acid leachate 4.25+0.05¢

TE: BN 3 WELNFE; — TMWE; FSERE AR NS FRRR2ERRE, P<0.05. TIH
Note: Diameter is the average of three repeats; — No bacteriostatic circle; Different lowercase letters indicate a significant
difference at P<0.05. The same below.
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2.2 AREIREXRFRR W& £ R R 2 R4t
B EE S R 2 KEE RS
22,1 REFKERHENEERMNZE

K /KR RO SRR T AT i LA
FIHETEPE(R 2). Kaa/KiR BB FEhnibnR
BARRLAT AT B ASOR IR VR B S TE A DG,
BRI H R B R, AT Rl AR ok
Hrr, KK s il i3 s ke AR A B i Kl
3.10 cm, MEACREZE ST 033 mg/mL #5H=R,
5% sk A R B AR, 4 1.02 em.

10%5 5% RarKE B8 T 2245 K 3
AIEHVER, IFH 5% KF7KE O -4 14 22
Az KA IEAE B R B 38 (P<0.05), T 224 K
FERRAT A 5.86 mm/d (% 2). KKz iR
50% KR K IR UM . 25% K5 7K 18 W - 1
22 B AR I PR ik, R BRI
FHBER . 10% KK MR . 5% KK il

Va5 TR 22, TRVE 5T, KRBT,
222 KREBERREGINEERNE

T B TR VR HH VRO FE 7 357 41 B LA 1A A 38
SRAGIITRNG (R 3). RaaBEmR O Fehr
BB AT B 4 DR AR B v B S TR AR O, B
R By TR V5 R e R e, 0 AT R AR
Ko A%EERR A S AMEIER, MR EAR A
3.18 cm, FOFRBRTRIZ HFIR AN AR EAEA 3.03 om,
I KRG B B ELARAE /N, 5% K anBibRIZ
WA B B AR /MR 1.15 em.

TRBEBRIR VRO 4l o 22 A R A R
(# 3)o S%IGRBETRIR BTt 22 KA E
BN (P<0.05), HEEZAEKHETY 3.33 mnvd.
R B PR 5t VBN V- T 22 18 A= A Tl 1 P 4
s, WRBERRAG, MVRIMERBOR . KEREEFRIZ
JE . 50% KCmn il 2 12 HE VP 22 K S gt
25%. 10%. 5% KFaliPRIZ TR RTVR NS AEEST

R2 TRERKEMXFKR DR R RARTEOINENRIN FaEE 25 KA

Table 2 Antibacterial effects of different concentrations of Allium sativum water leachate on Pseudomonas

tolaasii and the growth of Pleurotus ostreatus mycelia

b I E HARESD P RER 2P IA KEELSD  WARKE  HKLGETE

Treatments Mean inhibition zone P. ostreatus average growth ~ Mycelial Uniformity of
diameter£SD (cm) rate=SD (mm/d) grow colony edge

CK (B H:XT i) - 4.38+0.01c o+ DI

CK (negative control) Neat edges

0.33 mg/mL $5 5 K (FHPEXTIE)  2.73+0.08b 4.64+0.01b +++ hdkass

0.33 mg/mL streptomycin Neat edges

(positive control)

KK’ 3.10+0.10a 2.36+0.02f +++ I e S

A. sativum water leachate A little neat edges

50% Kar/k iz R 2.65+0.10b 3.98+0.01¢ ++ e e S

50% A. sativum water leachate A little neat edges

25% KFE/KIE H iR 2.27+0.16¢ 4.23+0.02d ++ eSS

25% A. sativum water leachate Neat edges

10% KK IE H | 1.42+0.10d 4.69+0.02b 4+ eSS

10% A. sativum water leachate Neat edges

5% RFrKiE Bk 1.02+0.20e 5.86+0.01a +++ Bk < i d

5% A. sativum water leachate Neat edges

e+ WK, HMBARRKSr. TH

Note: +: Mycelial growth condition, and the more +, the better growth. The same below.
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Table 3  Antibacterial effects of different concentrations of Allium sativum acetic acid leachate on
Pseudomonas tolaasii and the growth of Pleurotus ostreatus mycelia

Qb3 PR EZ+SD Va2 T E K EELSD WK H RESUE & Sidi s
Treatments Mean inhibition zone P. ostreatus average growth Mycelial growth Uniformity of colony

diameter£SD (cm) rate£SD (mm/d) edge
CK (B B - 5.94+0.01a =+ sk
CK (negative control) Neat edges
0.33 mg/mL R R (IR 2.07+0.03d 5.85+0.02b +++ A
0.33 mg/mL streptomycin Neat edges
(positive control)
4% B IR 1 W 3.18+0.03a 4.32+0.02¢ +++ eSS
4% acetic acid Neat edges
K BEmR IR Bk 3.03+0.03b 3.73+0.01d 4+ h Sl
A. sativum acetic acid A little neat edges
leachate
50% Rt R 2 H 2.5240.03¢ 3.56£0.01e ot LB
50% A. sativum acetic acid A little neat edges
leachate
25% KB RRIE 2.07+0.03d 3.48+0.01F + DY 5
25% A. sativum acetic acid Irregular edges
leachate
10% s R I Wk 1.52+0.03¢ 3.43+£0.01f + LN T
10% A. sativum acetic acid Irregular edges
leachate
5% KBt iR ik 1.15+0.00f 3.33+0.02¢g + I VNS

5% A. sativum acetic acid
leachate

Irregular edges

223 RBEWEEAEGIHRMEERANE

K LA 5 AR i VTR H VOO B 47 307 11 5 i
FRRA SIS PR (R 4)0 R I SR B RR
RO FEFr 0T Al B IRLAT B A M R AOCR S IR R
WeBE SR IEAR DG, RIS LAY 5 AR i VIR H vk
JEBRE, MEEERRE . IR R A
SHEMEER, MEEERES 5.60 cm, KRl
e ARBRIRE AT T B B AR 4.00 cm, il
AR5 G M B BEARE/N, (B S A G 1R
L 5% KR LAY FER B WR HHRA TH E BAR A
/NR1.37 em,

R B2 19 R LU A S AR TR VIR WX -
WL BRI E 4. A TEAR B R IR

X2 TR 22 A S 2 ARV E T, T LA ST R
WS KBl = BB W 2 A KA —E
HIPEHEVE T, 10% K LA 78 AR Il = H TR A2
BEVE Bl B 35 (P<0.05), HV- 4% 18 2218 K
BRI LLIA R 6.06 mm/d, Sk LA 7e ARG IR
WAL IR S T TR L SR ST, WK HY
B
224 RKESUMRLERAEIERNE

K A AN IR 8O0 FE v 37 {15 2R AT T
AR ETEEER 5). Rer@ALENIR AT
For 30T A1 B R BT ) 41 TR 28R S s AR AR Y
W T BE SR IR AR OG, BPKGSR S AL AR S vk B
M, B AR, 2% S LaEi A S
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F 4 AEIREMRFLUETARERR S &SRR REETENITE RN RS KR
Table 4 Antibacterial effects of different concentrations of Allium sativum apricot shell wood vinegar leachate
on Pseudomonas tolaasii and the growth of Pleurotus ostreatus mycelia

b B YA EARESD VGl 22 R KR ASD 2 K E HR LGS

Treatments Mean inhibition zone P. ostreatus average growth ~ Mycelial Uniformity of colony
diameter+SD (cm) rate=SD (mm/d) growth edge

CK (BAYEXTR) - 5.21%0.05¢ . S 5

CK (negative control) A little neat edges

0.33 mg/mL $£ 55 % (FH X IY) 2.27+0.08e 5.89+0.06b -+ BUE. 3

0.33 mg/mL streptomycin (positive Neat edges

control)

1A Fe AR B 5.60+0.09a 3.68+0.08f ++ I S

Apricot shell wood vinegar Neat edges

Ko AT e AR BE IR H TR 4.00+0.05b 5.7340.06¢ +++ I S

A. sativum apricot shell wood vinegar Neat edges

leachate

50% K an LAY 5T A Bl W 12 H T 3.63+0.03¢ 5.58+0.10d -+ PUE. 3

50% A. sativum apricot shell wood Neat edges

vinegar leachate

25% KaE A e AR BRI Ik 2.63+0.03d 5.80+0.06bc +++ I SiS

25% A. sativum apricot shell wood Neat edges

vinegar leachate

10% K z8 1A e AR BRI IR 2.08+0.10f 6.06+0.12a +++ I S

10% A. sativum apricot shell wood Neat edges

vinegar leachate

5% R LAY ST A B W I 1 T 1.37+0.03¢g 6.04+0.05a -+ PUE. 3 5

5% A. sativum apricot shell wood Neat edges

vinegar leachate

X FER U s AT A R A E A, R R B AR
9 1.10 em, KerAbahiz ik s gk i
K, H412cm, MEFCREE T 0.33 mg/mL 5
THHRo

K A FNIR VBT - 20 TR 22 35 i AR
R 5)0 Rer@ALENTR H RO P2 T 22 A
0V F B o0 (8 35 (P<0.05), P22 KR
2.88 mm/d. KEr@AaNE Rk By, X
T TR 22 ) A MRV E TR R o K AL B
B . 50% Kar BALPNIR Tk . 25% Ksr A fk
B VRAL BRI 8- 2 TR 22K B TR T i R
FFRE XTI

225 KEmcCEREBRNMEERANE

Ko LR OGS FE R T A A B A —
ERINE (R 6). 40% 2 B W FEHr 3
B B TR R PR RUCSR R T R S BE R Y

Kh IR H VRN T2 D 22 2545 S il £
(K 6)o Kian LR H RO -4 1 22 A6 KAV
TN & (P<0.05), W22AKHEE N 3.73 mm/d.
Kan SR WM B i, WP 2 TR 22 i A K
FHIVE TR . 50% KR S B 1A 25% K
w5 CEER B P T P 2 KA 22, VR
NG AL TR I T IR
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Table 5 Antibacterial effects of different concentrations of Allium sativum salt leachate on Pseudomonas
tolaasii and the growth of Pleurotus ostreatus mycelia

b I EAEESD PR 2P A KEELSD W2 K RTE LGRS

Treatments Mean inhibition zone  P. ostreatus average growth ~ Mycelial Uniformity of
diameter+SD (cm) rate=SD (mm/d) growth colony edge

CK (Xt ) - 5.48+0.01a ++ LSS S

CK (negative control) A little neat edges

0.33 mg/mL $£ 55 % (FH X IY) 2.12+0.08d 4.83+0.02b +++ hgkEF

0.33 mg/mL streptomycin (positive Neat edges

control)

2% AL EN A R 1.10+0.00a 4.23+0.04c ++ L S S

2% salt A little neat edges

Kar S AL NS Bk 4.12+0.15b 2.88+0.05f +++ L S

A. sativum salt leachate A little neat edges

50% K S b aiE Bk 3.23+0.08¢ 3.96+0.03d +++ L S S

50% A. sativum salt leachate A little neat edges

25% KFnEAENIE ik 2.53+0.13¢e 3.10+0.02¢ ++ e S

25% A. sativum salt leachate A little neat edges

10% K Fr AL 1.62+0.03g 4.11£0.03cd N DS

10% A. sativum salt leachate Neat edges

5% Kar S ALENIE Bk 0.92+0.03f 4.27+0.03c ++ NG

5% A. sativum salt leachate A little neat edges

&6 AREIRER KR CEIR IR PR HT R 2 B & B0 & SR A0 2 4k i 22 4 KR R0

Table 6 Antibacterial effects of different concentrations of A/lium sativum ethanol leachate on Pseudomonas

tolaasii and the growth of Pleurotus ostreatus mycelia

pisdl R BAz£SD R ik SRR SUIEEIN) [CEAS AN M3IE S S0

Treatments Mean inhibition zone P. ostreatus average growth Mycelial Uniformity of
diameter+SD (cm) rate£SD (mm/d) growth  colony edge

CK (BT ) - 5.94+0.02a ++ 4w

CK (negative control) Neat edges

0.33 mg/mL $E45 R (FATEXTAE)  2.07+0.06b 5.85+0.03a + NGRS

0.33 mg/mL streptomycin Neat edges

(positive control)

40% . R TR 2.03+0.06b 5.224+0.03¢c ++ Uk Sis s

40% ethanol Neat edges

Kap LR Bk 1.58+0.03d 3.73+0.02f +++ Uk <5

A. sativum ethanol leachate Neat edges

50% Kr LT 1.05+0.00e 4.23+0.03e ++ PUE e i

50% A. sativum ethanol leachate A little neat edges

25% Kmn LR B 3.284+0.03a 4.54+0.03d ++ PUE e i

25% A. sativum ethanol leachate A little neat edges

10% K ms LB 1.82+0.03¢c 5.48+0.03b ++ BUE $i5:s

10% A. sativum ethanol leachate Neat edges

5% Kan LR K 0.87+0.12f 5.56+£0.03b ++ Uk $i% s

5% A. sativum ethanol leachate Neat edges

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



N
P

SR KRR H VRO~ 20 4 B P 46 B9 9 i BT G o 20 M B B A B 1 1 A 1627

3 & #

ARSLEE Gt 5 RS R R SR USRI KGRIR
W, SRR REXTFE L BT T A R
IEVERT, XOWPal 22 A S 3 E R
iz M. DRI, 5 FORTEKRRE T
FER T B R M AT TR A MR o TR (4% B
MR, 2% . 40% LA G HMEIER, H
VTR (A%MBETR . 40% L) B TR AR T 58 T4 1
W, WX 2 A KA MEER, NERT
- A TR PR B B BTG o 10% K R LAY 58K
B B AR 5 0.33 mg/mL HYHERE AR
M, BEET 10%KFKR R, B4
224 KA AR E TS GRS

S EVRIL, KRR ORI R 2% 1A
R —E WIHRIER, JF BXPah . s
KRB 22K ICE W, 8 Foms PO
0.25% R I fd:, REMEFRINIemTs gy, s 1
SR, IR RS FCES . TSR, W4
A RRE RS E Rar e BORR 2 B ik i —
APRifE, JF H TR 42 i, e Romrdid
B AL 0.25% MM 24 RO fef . B B2
5 UV 3 8 K T L R YK A 0 Ay B i 5t
M F K PH-1 ¥5 2 BT 1 (Sphingobscterium sp.)
AT B EMEER . RCBRER T KR
HU ot 22 i FH RT3 it 40 T 0 G 7T R L AT A o
FA TR, BT - 295 i 4 T 32 S 2460
R Pk FE W B H ARG FaRM
St A0 5 SO0 SV gk 0 TR A TR D PR B
FEHL AR S LA B0, S 20 TP AR B — L.
TR KA, Al Ay R R AR
WEATALRE , ARMERRER , A8 B — it 7 4 21 H:
g 7, BB 7 5 it 5t T B A4
B Al e R AT
BT XS FERIT AR S AT TR 2R AT A A2 R R 2

M 23 H 10% K55 LAY 78 AR B IR B A TR AL
RacfE, MEBER N 2.08cm, 5 0.33 mg/mL
P EERE RIVEBCRANY , JF BX Pk 24 KA
BEEIER, WLk, s, KK
U o 10% I3 LA FE AR BEWRIR H VAL BN 1 2 7R
22 KR PLiA 3] 6.06 mm/d, PLTFXTHER, 1L
A SEARBE R A5 TS M T AR, Kl
WA FEARBEIR I ]y AR, S BC S5 3G9 T K5
AIAM B RICR , DS T LA 5 AT R A T S Bk
T AR RSt R IS, T T
TR VAR BERR I B, I8 D AR B R R A 2 O il
I, RIEFSEEE 1IN 2R BRI 2 5 e LAy
FEARBER T HE— A A AR RG4S i, i K
i LA O AR I R i VR A R 8 4 A TP A SRR
el VR BE .
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