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Acid-Base Property of Trichothecium roseum and Effect of pH on Its Extracellular Enzyme Activities and Pathogenicity
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Abstract: Objective: The study aimed to define the acid-alkali property of Trichothecium roseum when inoculated to
apple fruit and to determinate the effect of inoculation with its spore suspensions at three different pH values (3, 5 and 7)
on lesion diameter and extracellular enzymes activities in apple fruit. Method: ‘Fuji’ apple fruit was artificially wounded
and inoculated with I. roseum, and the pH change in lesion tissue was detected during incubation. Meanwhile, the lesion
diameter and the activities of pectinase and cellulase in the inoculated fruit were determined. Results: The pH of lesion
tissue increased by 36.7% from 3.54 on day O to 4.84 on day 12 after inoculation. The fruit inoculated with the spore
suspension at pH 7 showed the largest lesion diameter, which was respectively 35.2% and 68.0% higher than that of the
spore suspensions at pH 5 and pH 3 on day 9 after inoculation. The fruit inoculated with the spore suspension at pH 7 also
had the highest activities of pectinase and cellulose in lesion tissue. The activities of pectin methylesterase, pectin methyl
polygalacturonase and polygalacturonase were 2.95, 1.61 and 1.68 folds higher than those in the fruit inoculated with the
spore suspension at pH 3, and were 2, 1.25 and 1.39 folds higher than those in the fruit inoculated with the spore suspension
at pH 3, respectively. Moreover, the activities of cellulase and S-glucosidase in the fruit inoculated with the spore suspension
at pH 7 were 1.97 and 1.64 folds higher than those in the fruit inoculated with the spore suspension at pH 3, and 1.33 and
1.3 folds higher than those in the fruit inoculated with the spore suspension at pH 5, respectively. Conclusion: 7. roseum can
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produce alkaline substances. A neutral or alkaline environment increases the activities of extracellular enzymes in lesions,
and enhances the pathogenicity of the pathogen.

Keywords: Trichothecium roseum; apple fruit; pH; pathogenicity; extracellular enzymes
DOI:10.7506/spkx1002-6630-20181017-173
&4 TS255.3

E[BE S

FART:, SHERL, 28, 5. Trichothecium roseum [P TR g 1 K pHAR Xt Lt A0 5 PE A E0H M 2 (1], & R,
2019, 40(22): 161-166. DOI:10.7506/spkx1002-6630-20181017-173. http://www.spkx.net.cn

WANG Zhenyu, HU Huimin, GONG Di, et al. Acid-base property of Trichothecium roseum and effect of pH on its

SCHRbRED: A LEHS: 1002-6630 (2019) 22-0161-06

extracellular enzyme activities and pathogenicity[J]. Food Science, 2019, 40(22): 161-166. (in Chinese with English abstract)

XY TR

DOI:10.7506/spkx1002-6630-20181017-173.  http://www.spkx.net.cn

W 4L im . (Trichothecium roseum) F&—F E [
KIGHIEHE, TREER. UEHR, &, TS Z F
Szt p iz A 5 0 JE P A S SR RS2 R JE B
R ED, DR S FBCERN MR LA, EETE
Rspih A A B E SR @i D K J AR D HEA
T. roseum{3 4RSI T EIRAED,  (HIZ9% 5 16 12 4 J5 fn e
EFERANT REMAH T .

RIGHEBEAARG R, 0 waEsf il
TRk 2 Y SR A pHAE, M s & R T 12 4
A Y, G HE S WRAM T FpHET &, W
Colletotrichum & B # 1Z Yet2E1), Alternaria alternatal?
Je i 710 AL 4 4 WA HLER i 77 EpHAE PR,
Penicillium expansum Penicillium digitatum{3 e3¢ 517,
T R I B Y IX S TR AL B AL AR 1, WO
PRGBS AL B P2 . MR BRI AL BB Colletotrichum
gloeosporioides /iy W& [ R GDH2I, 5% 2 i 1 2
itk S A RS BRI, MRBEpHAY E R %
T8 I IR B AN B i SR . M pHAR K T5.8K,
C. gloeosporioides T 4673 i F L fif By, pHAEAK T-5.7
I A 230 W, Phomopsis mangiferaefEpH 41 43 WA () %
Fop LR B RS M B 2w TpH 7. SRiYMonilinia
Sfructicola )P 2 5 1 7L % IR g 5 [N MFP G 21
MFPG3, {EpH 3.6~3.7if [J3iA & L% TpH 4.5,
A. alternatay W)WY 1,4-B-%1 SENEREEpH 65 #75 ME B
T TpH 4,

FARCA 2 MR 5 IR 5 s o e 3 pHAE S
HEBURMERRIE, (HRT roseum(Z e3¢ B J5 7 i pHAE 40
AR Ak, R IE p HARL fn ] 8 42 422995 i 1 1 550093 0 i
TR RGE . AP L, 8/ L7 SERONEM, RH
T. roseumPi A LSz, M EE4H i IR 923 AL I pHAE A2
b, WFFE3 FhpHAR fE 8 1 MR H ok R 5293 B 7 52 i)
3 W A b SR S B Ak SR e i R AT 4 2 i S MR AL
CUHBRTAT. roseum (W RBRAFYE, ¥ 75 200 JE W (1030 53
FUm LB AL PR KT o

1 MHEEHE

1.1

BERT. roseum HHH IR AR ML K 23K J5 AR W5 5 H R 58
IR,

Mk w7 FERT2017F10H KA HNE &
FEEE K DL R A R, IERUN MRS K
N—E R HRE . BB R, RRENE
JEANRBEREREH, THYREMALEE, THIRE
(20~25°C) . HRHEET0%~80% 5 T i 45 FH o
12 fus5R&

SW-CJ-2FDi# TAE G TR RN 224 s A4
ARAMRAT; LDZX-30KBS. L T KHEN Lilg

FZ2 7 280k ; DHP-9272BRHIR K46 Filg—1a
FHE BB AT CX21FSICH:22 B WA H Tk

HIRA®; PHS-3CHIpHTT LA REAES A H
FRAT; H-1850RTU G A E & Ol KIDHACE

OHUVARAR; 1510-04087 R FE AR FEBR G /RBHY
ARRAF .
13 Jiik

1.3.1  AN[ElpH{E AT 87 i e il

Z W Eshel 5 35 M. S RIEMT roseum|n]
RS b DLV L EOR 77, R 23 B8 R Th 1 1 A
25 CH:3R7d, il NpHE A3, 5. THILHBERRE —
BT TR ZE PR 10 mL/IL, FIRAGas it i R Rtk
MM, 24 JZOMdIEE, FIERE N50 mL=f
W, I KZ10.05% Tween-80J5 #2727, {EHEIRIE & 2% LR
GiBRD, A, SR A LER TH B R T R
R E I £1.0 X 10° spores/mL .
1.3.2 s

Z AR Tk . Bk RIBIE. KN
5] A BFE B R HCE R RS,
H KK T4 )5 B AR T, P 1% B IR SRR T SR 5k
REHATH T, WTE, H70% BB BB Rh AL



XY TR

E6mill=

2019, Vol.40, No.22 163

BAT R MBSO R, ARG KBRS T R s 474 xR
3mm. EAR3 mmPHERAL. FLA 2N ERAN [FpHAE
FIfFETF 10 uL, DN E50.05% Tween-80f TG
EK R, TR T R RANR CHET (6 M
TR (2243) C) « MIREZS5%~90% T i As
WMo RIERERIFRI0. 3. 6. 9 dFI12 AN BRI E 12,
BEALER A — I A 5 SR 5220 S, A3 K

133 RSLKFIEH 5 1d e ZApHAA 1) E

2 Bi FangchenZ:" )57, FAJC I T AR JJHURE 441
FHAETCHBTENL TR, KBTI ZHZALI10 621 X gL
5min, ¥ FERApHIFEATIE . AR E S —1]E) 2
R520 4, HE3 K.

1.3.4 A AL pHAE H 4k Fr

Z[MEshelZ5 57k, BEF IR, ERE12 hoy il
T LA E NpHAB N3 55710 TG T B R A — - AT R IR 42
MR, EZRBUREL
1.3.5 A4 E AR

SR ZR R AU 0 . B B A 4 RO ik 28 R A
3mmPANKIRNHAN. VIRERIG g, MBaaE,
RIR R J5 T —80 C MR VKAR T ORAF 1S FH . A4 PR A —
I A FH SR 510 4, B3 K.

1.3.6  MIAMEEIE RN E
1.3.6.1  FHBGMR I H2 IR

REHP I L E LA EMRE (pectin methyl

polygalacturonase, PMG) . % 5 FL 0 S IR
(polygalacturonase, PG) . £F4E#& M (cellulase, Cx)
FOB-%5 % B B (B-glucosidase, B-Glu) [ Z%
KRB T . B3 g RIS, BT A
R, IIN6 mLTIA95% L EEVEWR, 1E UK 2 4F T 1
BEAKIG, NS LE, RE4°C. 10 000X g
10 min, #E EIHEWB, FUTREYD A3 mLTiA
80% LWEVEW, Hk37, ARIRBCE 10 min, X5 7EHH R 2644
NEL, B EIEWL RTTEY NS mLIRA S
ZE M, T4 CRUE 20 min, FHLMEOFE
TR R A -

B HIEEE (pectin methylesterase, PME) i
L 2 I Hagerman 25" 17 38 . B3 g R 4041,
B UK AFEE S, IS mL 8.8% NaClVA Ml {E UK 4%
RN RS IR, BRI LE T, 4 °C,
10 000 X gZ5.0210 min, We£E FiGWE, F10.1 mol/L¥)NaOH
AR pHAE 2275 )5 B Ak B .«

R (pectatelyase, PL) AR H2 IS R
& FEEg . W3 g AR, BT IUKIB KRR,
BIN6 mLIFHEEZE Mk (50 mmol/L. pH 8.0(¥ Tris-HCl
P, &1 mol/L NaCl) , 1EUK¥E 45 14 F B S & 2]
Ko KSR EIMENBIELE T, 4°CL 10 000X gBg L
10 min, YSBE BIEWR, B RHEEL

1.3.6.2 B LRI E

PMG 14 [ 5 2 HE R 21 )5 925 . HX0.5 mLA
B, AINE]0.5 mL 10 /LS BG4 F11.0 mL 50 mmol/L
1 LR - RN M (pH 5.5) t, 37 "C/K¥E1 h, Ml
A 1.5 mL)3,5- i3 KA B 9 32 BP i /K V85 min, s
AENEINZEEK8 mLZ J5IR5), 540 nmi K Ab I 2 W
. PMGIHPERI Moot AL (BERRED) RN 2 &
Fe LIS FRTE 3T °C Ak 7K A A BT L T R 1) i i R
~, Bimg/ (heg) .

PG (0 52 2 B8 KR 251 )5 vk . BLO0.S mL
R, MAFN0.5mL 10 g/L % 58 - 7L W% s 2 v Wi F
1.0 mL 50 mmol/LI MR- LIRANZE MK (pH 5.5)
37 ‘C/KIEL h, JIA1.5 mL{¥)3,5- i 5 K% B i 77 3 57
BUEATS minidh /K, MGEAE, INZ&MK8 mL2 5
51, 540 nmi K AL E WG . PG A TR i 4H 21

(5D RR/NEPRE 2 R FURERERRTE3T CHEAL /KRR
B AR =R R, Bmg (heg .

Cx 3t P (I 52 2 HE R 457 3% . B0.5 mLAH
B, IINFN1.5 mL 10 g/LiR R4 4 2 AN TR WOR 21,
37 TR h, BEE1.5 mL 3,5- 2K IR
FHHEATS minfl K iG, IRGEA H G N 2808 /K 8 mLiE47 7R
51, 540 nmyE KA BB . Cxidi Pk LA TR i 4H 27

CEERR R ABR/NPE R B L 27 4 RAE3T CHEL KR IFE
HOE SR BE CRIZRD MFERR, Wmg/ (heg .

B-Gluih 14 [0 7 2 8 ) s =1 g 7% . BRO.5 mL
RS2 EOR, MA1.5 mL 10 g/L/AK B E R, 37 CK
Wh, REEIIA3,5- T AEFK IR 1.5 mL, FEEET
5 mini# KB JEIRIEAE, I ZEEKS mLIFRE], 7E
540 nmPE KA . B-Gluid P LLEE 5 £ 41 41

CEEJR B BENPE KM AEST C KR OE JEE (R &
B ERR, Hmg (heg) .

PME % 1% (193 5& 22 H Hagerman 25" 073 o [ 80 40,
FE4 mL 0.5% SRR H W 0.3 mL 0.01 %R BE 7 Bilyy 2=, 1F
TN KL BT 9T 46 A 20 129 90.091, H1S00 WKL, %
P2 min 5 I8 FLROGRE, B PR DA 2 B RO FE IR AR AL
{EAA g 27 o

PLiE M2 B 4 & 45578 BL2.0 mLI0.5% SR fi
W TRE b, 40 C/KEF#5 min, JIN0.5 mLAH
Wi, 40 C/KIE P10 min, B _Fi& [ SR 4 470.5 mL,
IIA4.5 mL 0.01 mol/LIJHCHEW T, F/MIRMZL LR
Pio TE235 nmif KA E R . B4 80235 nm b
WO AN 1058 SUN TAAIPLIG T, PAAA s e o
1.4 HEEgit 500

WIS R/ EE3 R, AHEE FHExcel 2007115
x*s, FISPSS 17.0iF47Duncan% & % 7 & ZE W0

(P<0.05, ZREF) .



164 2019, Vol.40, No.22 ’é%iﬁﬂ? S TR
- -B
2 HREME sy a
>20r OpHS a
Ve Y = a b
2.1 REBHZpHAE AR 3 FhpHAE - B i 2 ol e -sza a . ala
o L S B LA (1Y) 52 ) iEl'O'aaa c
il
SorA £ 0.0 - ! . .
P agicyOstil 0 3 o 5 B
mas| BEAAER BRI/
[=5
E —~
&4.0 ?02‘4 O pH 3
- Z20F OpHS
35 W = lpH7
El6f
A
J%ﬂuuﬁlmld iz 12
Dii
201
s &z‘fﬂirﬁﬂﬂ/d
E sk OpHS
s " pH7 1.448[
x 10 ~ D pH3
E b Z1.440F mpHS aa]
= S_ﬂ 51432 =it
sl
s @1424
i)
BRI 2
1416

[ — i fa) FREA A FRR Z R % (P<0.05) , R,
Bl EMT roseum)5 RN HRBELPHEREL (A) K3 MpHE
ATEFHEMNREER (B) MmN

Fig.1  pH change in lesion of fruit inoculated with 7. roseum (A), and

effect of inoculation with spore suspensions at three different pH values

on lesion diameter (B)
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