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Isolation and identification of Trichoderma harzianum CBS226. 95
and optimization of the process for the production of chitinase

SONG Wu, MIAO Min, ZHU Hongyan, WU Zirui, XU Yu
(School of Food and Biological Engineering, Hefei University of Technology, Hefei 230601, China)

Abstract; In the plant disease management, biological control offers distinct advantages in terms of safety and
environmental friendliness. Filamentous fungi such as Trichoderma harzianum and its related strains exhibit
broad-spectrum inhibitory effects against various plant pathogens. A fungal strain CBS226. 95 was isolated
from decayed kiwifruit and evaluated through in vitro antagonist assays. The strain identification was con-
firmed through morphological features and sequencing information of multiple genes, including ITS, BenA,
and TEF1. Subsequently, fermentation conditions of CBS226. 95 were optimized to improve chitinase produc-
tion by employing a one-factor-at-a-time approach followed by a response surface methodology design. The
results demonstrated that CBS226. 95 significantly inhibited the growth of plant pathogens Botryosphaeria do-
thidea , Diaporthe, and Botrytis cinerea , exhibiting inhibition rates of 45. 35%, 44. 99%, and 47. 31%, respec-
tively. Through a comprehensive integration of morphological traits and phylogenetic analyses, CBS226. 95 was
identified as Trichoderma harzianum. The one-factor-at-a-time and response surface experiments re-
vealed glucose as the optimal carbon source and peptone as the preferred nitrogen source for increasing
fermentation efficiency of CBS226. 95-4. Additionally, the most favorable fermentation conditions
were determined to be a temperature of 33. 23 ‘C, a duration of 4. 11 days, and a pH level of 6. 108.
The isolation, identification, and optimization of fermentation conditions of Trichoderma harzianum

CBS226. 95-4 provide technical support for the biocontrol application of Trichoderma and the industri-
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al production of chitinase.

Key words:isolation and identification; Trichoderma harzianum ; chitinase; fermentation optimization

AR T DR HC AT I s I T O AR A A 2R
VR R S AE A A A9 3 Bl v vz e Y
Az 7 AR B T I T A ) 6 455 S D T L R TR K
B R A Z2 PR D BT AN R R A AR L K
B R EEE L LT 4 R LS A 15 10 6 A
@ a8 T 50 It I 3 8 3R ) o (A
e RO 5 R s 1|5 @ HAEEM. AR
WA AR TR I B T 22 b O 7 A AR R A R
ATRER O AP Y R, R R
PR A BN A BT AE R W) 5t RO Sk A1kt
IR s @ 7 A 40 R T A S L K B T G
5T A i T A 0 T D A A L RE DS b KB
1 s P LA 3 75 S R D P 7 [ 4 19 7 i
B YL | M R KEE (Trichoderma harzianum)
PRLHCSE A 040 B B 0 A AE P o 7 3 v i
AR B Z ) 08 R B AT 2 FP L
il V8 T3 D B A S R A AT LT Joi il 0 A
HyrEmAT A w2 — Y B
FFE= A Z R A iaR - .

AREEA] LA L2 T ML A O A it 4 DA 52 3
HAMTEVERT b 7 A 5L T 0 L s 14 o o i
LT oty  # SRWH TG L 25 T 2T 48 3R B A0 AR SR b
MO TERSPUE R B, LT B R
PRI A0 R 1 2 B R A R T R i LT R
ViR ARG 2R T R . TR G R
w9 Ah LT BB AL % Chitd2, Chit33 il
Chitd6" 1 BT LA A>T ik iy 44, alifb s 57 I 36
IR BB 3 AP ULT 5l RE A SO AT AR ) s St
BRI AR, BRI A B A 1 5 HL 2
4N FRE Rt T4 RE 7 2 L AF DET 1 L P 200 ff
BERERIEIYRE ST ] LA AR I A YDAV RE .

ARk, W M Plackett-Burman % 31 F1 0 Jif
1 (response surface methodology, RSM) £ 4¢
THONER iz e e BRI B Ay T . GxX 4k
J7 AR AT ol e R Bk 43 B 45 R A LAk
SR I EAER . Plackett-Burman %t
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AR SR (R PR W) 5 ST20S pH
THCRZHRE R ) (R AR A D .
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Trichoderma

Trichoderma atroviride isolate E841 (OK309868.1)
70F Trichoderma erinaceum strain DUCC15708 (OR841126.1)
97 Trichoderma asperellum CBS 433.97 (XM 024907730.1)
100 Trichoderma harzianum strain BEOFB1232m (OMO025019.1)
98 D Trichoderma harzianum CBS 226.95 (XM 024918746.1)
Ij Alfaria caricicola strain CBS 113567 (KU846014.1)
98 Alfaria thymi strain CBS 447.83 (KU846021.1)
Fusarium domesticum strain CBS 116517 (JQ434531.1)
7‘1 Mariannaea olliae strain CMU329 (MH734519.1)
69 Cylindrocladiella sp. CBS 110669 (IN098731.1)
—_—
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Trichoderma harzianum isolate K27 (OR487483.1)
Trichoderma harzianum strain ThRCB (MW201699.1)
Trichoderma harzianum CBS226.95 (AY605833.1)
Trichoderma afroharzianum strain CBS 466.94 (KP008851.1)
Trichoderma atrobrunneum strain T39 (KX632628.1)
Trichoderma atrobrunneum isolate T38 (MG958481.1)
Trichoderma guizhouense isolate LT148 (0Q525909.1)
Trichoderma semiorbis isolate HZA10 (OR046019.1)

Trichoderma botryosum strain E613 (MK044116.1)

100! Trichoderma rifaii isolate 77JCR (PP273414.1)
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Ay S AR 7= B

Hi [l 6d A1, IS [0 I 8 AR 8 CBS226. 95-4
RIET R AR, 2~4 d N REERTILT
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Ko F ok ARE CBS226. 95 499 & 5 2 & = LT By T L ARAL 675

IS TR PR PR A TSR P 147 LT T e 0 0 A R A
o HEFIREER) pH (ED 4 88 i, LT S
TR ARG 1% pH N 6 A5 et
SR
2.4.2 o pERAL R 4R

JUT it 7= ek #9940 A fok P g 1 1 A 5 AR
B LD R S 4 R S i [ S i 0 A
Bl RO AR e REXE LT ™ iR R 4
R R 2 03 31l 2 15 SR AR L 15 R ik e] A pHL{HL
DA BT Sk Be 45 R W& 3 Bl

K3 MEESWHRRER
e SRR/ C Figpmf el /d pHAE A8 71/ (U/ml)

1 28 3 6 0.41
2 36 3 6 0.48
3 28 5 6 0. 46
4 36 5 6 0.58
5 28 4 5 0.31
6 36 4 5 0. 44
7 28 4 7 0.41
8 36 4 7 0.51
9 32 3 5 0. 34
10 32 5 5 0.41
11 32 3 7 0.48
12 32 5 7 0.42
13 32 4 6 0. 65
14 32 4 6 0. 66
15 32 4 6 0. 64
16 32 4 6 0. 68
17 32 4 6 0. 67

H R B 15 B0 KR 5 AR
CBS226. 95-4 £ JLT B ity me i, T DAsd 3k DA
TR -

Y = 0. 660 0+0.052 5A+0. 020 0B4-0. 040 0C+
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FEWT L 5 i FE NI XK 5 T R CBS226. 95-4 JL
T A R . L 3 MR XILT
O T A 5 e WL DA RS 38 /AR IR Sy 5 5 B[]
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X 3 ANETFYLEH P A 0,312 9.0. 534 9,
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CBS226. 95-4 JL'T Joufifg /= A5 B AH B2 e 22 5 A8 I
Fo. BCHAG XM RAT R CBS226. 95-4 JL'T
T A B 2 R R . AY B L C
P {H¥/NF & T 0.000 1, KW A B.C3 P+
() R IR S R 55 B Ak CBS226. 95-4 JLT it
FE 1 7= A S 25 R

R4 LT RESEEEABENTESH

KR PR BME ¥y FE P WFHME
i 0.230 1 0.2301 48.36 <C0.0001 x x

©

A 0.022 0 1 0.0220 41.72  0.000 3
B 0.003 2 1 0.0032 6.05 0.0434 =
C 0.012 8 1 0.0128 24.22 0.0017 =« x
AB  0.000 6 1 0.0006 1.18  0.3129
AC  0.000 2 1 0.0002 0.4257 0.5349
BC  0.004 2 1 0.0042 7.99 0.0255 =
A2 0.0313 1 0.0313 59.26 0.0001 =
B? 0.0315 1 0.0315 66.33 <C0.0001 * =
c? 0.102 8 1 0.1028 194,48 <<0.000 1 * x
T4 0.003 7 7 0.0005
RPIIH 0,002 7 3 0.0009 3.6 0.123 9 K%
4Rz 0.0010 4 0.000 3
HiRZ 0.2338 16

e o 3R P<<0.05; * % 38 P<<0.01,

AN ] PR 22 ] 114 58 T35 W ) = 24 T 25
LEWME 7 iR,

MEl 7a AT LLUE i, 24 pH {4 T f E1E
6. 108K, B 57 I BE 15 5 57 B 1) =[] B AH B A %
W5 1 A 5 (P=0. 312 9), [ K [l 5 )7
R R B0 AB 2 IEAF 5, Ir DL EAT IE 14
S, AR m IR RBON BE 3 Rk 1
B AR B NG SR [ LT S 7 00 S e A L
gLV

M 7b BT LA Y85 55 i ) Ak T i AAEE
(4. 11 DI, FE 3R iR S pH {2 18] 14 5A4E H
Xof Tt P B S22 (P=0. 534 9) {H [a] 4 )5
PRI AC S, BUIX 2 MRENASG
A B2 X il T 7 A A TR

M T AT LLE Y 385 R R AL T e AR
(33.23 OB, ¥E SR ) 5 pH {E X LT [Tl i
FIIAE BRI B35 (P=0. 025 5), AN 8] 1
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{H 6. 108 7EIXEAMAAF T - BN B e LT Bl
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TE 2 FE 3 SR AR i Ay T, X AR TR 11 2 ff
PEVEATIGUE B 30 53 BT A5 1 0 e 1 R I 2 A A
OIS FRIRE 33,2 °CL, 1595 E] 4.1 d, pH {H
6. 1 ARIEGILAAF AT U PR 15 Hh iR &7 L
TS S 0. 663 5 U/mL, 5 FiS{H (1) 15% 2%
1. 18% . MR ZE R SRR A AT , UEBH 1% A5
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95-4 P2 LT B & BERE 55 40 H B — W
SRR R S B A R T R ) S R A
O SRR R S5 iR B2 33 °C L R R[] 4 d
M pHEN 6.

3 it it

AREEHAELM AR F Biia h )z, — 8
ARFETE T LIl BA: 3R YA KA R R RS
M AP A TR R R B A N E
1M o A2 AT PR VA 65 T A ) R RN 0 T
FEOl ARG T A FEIE T IS HE B S
FRRAIE 4 ™ AR T LT R UK
SO HEH R EET R AR A . W, 4T
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AL RO 55 0 B I B R Rk, TTS P e
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A TR TR AR PR i R R
ITS Jk PRITE AT & i 1) AH X PR ST o 38 X LA DX
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BB ITS B4 Y5 Trichoderma harzianum .
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