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8 . N TR KBS v T N AR B M2 B PR, 28 R G G 71N ITS tDNA I 5 7 i 4H
S5G, FE ARSI ZE 0 1 L A RRTBOR 2 L (T I PN A LR M2 20 M R R I B (dspergillus aculeatus ) AF.
NCBI 8 g 85 55 MK560191 . 38 i B R 24240 A TR A 1R R N A R M2 A7 R B A, T ) 5
PRk B (1) A BT M2 A6 5 B35 3R 55 %80 200 g 155 5 30 min =1 . W40 20 g, AHEREN
5g. R T EAT 0.2 g -E/AKAFIEREE 0.2 g 1 000 mL XXZEIK; (2) KBS N 150 mL AETEISE R 50 mL.
B 25 °C. $E 506G pH8. %3 170 rrmin,

KRR T AR LA IRROR KIS

FES S S667.9; Q935 RRARSD: A DOI: 10.15886/j.cnki.rdswxb.2020.04.006

Wil (Morinda citrifolia Linn.) J57 T R KFVERE S, 7EFRE F 2010 Tilgm & . G155 . POV Al
POBUR AN S5, FEAR G B2 b, AR ) A [RIFRAL, AnARSE . M~ FIAR, B HRIGT T il A s . &3
357 R0 DR 6 SR L, i P SR AT IR B R R A T A A B O i P LA TS R R PO L BUor
PuiE . BURAEFGTR VER, It EA MR R Ak . e . At i . 9T I [ A O 2
JIDIRERIRE T, 1956 4 Atkinson 57 iR1E T W M REA RAMHI VDT IR . thIEVDITE . & (4
BRIA . FEOBOFF BSR4 A 0 2R K, 95 T BBt b — S8 [ 2 I (n: IR | L- R 14 AR R
R =2 FHAD BRI AL & W AEARRAEH, XL R o X AR TR 5 RS 1 B Ry B | R AR B B
ST, West B J A5 T 30 AR Hb i b S ) Y B LIE T Bt BRI KA IR L 11 60 A R T R 4 B (0 s 2 3K
PR AATRIVE L, R RCR -5 B b v T SR SR PN Y PR i i 2 A OC, R S 2 O B A R R A
et B R A G,

AR, M5 AR R B R Bl Ak, T 6 S8 28 B 5 3 A A SRR RS By s
i, BN AR B AE S A EAE YA R SR AR AR, WAl RESs AR A EAEY AR R SR B A
AP TEPE R AE A4 10, DR, I FHAR ) N AR SR R BT Re 15 B 25 E AL B . iR AR
A 3RO B4 AR P B2 B2 FH AL B, R B ORIP AR P B IR A B 22 0 3l s FIAVE o IRk, AR SE g0 = AE A
SEFTHIRT VA TN N A LG 2 RE R IR P R, T i 1 PREA BRI MR N A BT M2, P10 %
A & (Aspergillus aculeatus) o VAT A e 5 N A AR CHYE . WA R TE R e
R, AN SR Jo R e T 25 T S e A ™ 0 0% 72 1 o PRV RN SR 0 R B A 7 v AN 7 SR TR 22
RIS E S5, B2 SRR AR, LA SR AT R AR = Py B R, AR 5% bl o S0 IR SR R i o ol 9
AR M2 (AR RIS AR . A R B AR T, A K iE S A Y A A P A E AR

Wi HE: 2019 -06—-06 &2 B #A: 2020 — 10 — 20

E&WB: BmATAMEDT (20152Y15)

E—EE: R#E(1983-), L, FEZIH. E-mail: 7478192@qq.com

BEEE: BRAR (1975-), B, WL, 8%, WS 07557710 B2 PR & 5 F1H. E-mail: wygeng2003@163.com


http://dx.doi.org/10.15886/j.cnki.rdswxb.2020.04.006
http://dx.doi.org/10.15886/j.cnki.rdswxb.2020.04.006
mailto:7478192@qq.com
mailto:wygeng2003@163.com

438 AT AW 2 R 2020 4F

K, FER B R, A R 2 2 S S IR B AR TR, 1 AR A 55 AR E R A I PR 24
A IR AR AR TR R M2 B A R EAT A Wi v A A Q™ A 7 R OGS, LA &
T A ] g e T I R TRESR T A A 7 R AR (LB S

1 MR5ERE

1.1 MRE VAT N AR BT M2 ORAF T p R b 255 Be 24 AR ) AT BN S 00 2 s S A0 A <6 B € 3 2
BRI (Staphylococcus aureus) . KIGFF T (Escherichia coli), V01 R (Salmonella spp.) FlAk B 27 {0 FT 5
(Bacillus subtilis), W A W OV G4 VAP AR B PG . S 2 G (PDA) [BRE: #7236 | 5%
BiBE (NA) ARG TR | H S 0 117 (PDB) il A 57 55 . FLR LR 2 DNA 42 HUL7 & . PCR AHC
A, ¥ A bR E Solarbio BHEARR/AF . PCR 514978 i pa e EBHE A FRA R A .

12 REEREM LT HEBEFAPRINA B M2 BB 2 T35 8 &, R g8 6500 i3 q, b2
IR TR 22 RN o AR RS T, DOES i e AR R TR AR 2R, #R 4% Solarbio
FLH JE R ZH DNA $2BOGR ) &7 B3R BN 42 B # M2 (19 DNA, DL DNA 758 SR R, 3L A% AR
ITS X3 1Y 751 ITSIf(ITS1f: 5'-CTTGGTCATTTAGAGGA AGTAA-3") fll ITS4(1TS4: 5'-TCCTCCGCTT
ATTGATATGC-3)1EN S #E4T PCR 7314, PCR ¥ #1& F (25 pL): ddH,0 9.5 uL, Premix Tag 12.5 pL,
519145 1.0 uL, DNA #ifl 1.0 uL, PCR W FEJF: 94 °C FZZ 4 5 min, 94 °C A5k 40 s, 55 C iR K 40 s,
72 °C WA 55 s, 2 35 MFIR, HJ5F 72 °C S 10 min, T 4 °C WKFERAE, 4 PCR 1 7= WI7E 1.2% Biflg
WEEERE L TRIK . FF PCR 33472136 20 7S B AR KR R BHE AT FRA B M 43 A7 00, A5
75 7E NCBI 48 2 4T Blast LLXT, 8 FlUE ¢ &R, SEBUEUM:3 w5 19751, FH MEGAS.0 FfF4y 2
RG]

1.3 WEER M MNHBEMAEAIEMENE KR40 ECL 106 cfu-mL ™ BRI W 10° cfurmL™
P 0.1 mL F NA VA BiRs], RIS Al B An i P . JEP A B M2 & BEROSUE g, 15 i 22
S5, WIRHEERCIR CERAEI 3 WK, MR R LB AR . W22 2 R 1R L B e 1
B30 min, i IEAFUEWR o A IF A BORFNIE R, R AR, AKIGRE N 45 C, 15 281RE . s KV 5y
M, BCA 20 g L' —H SR WANIA R . BT AL BE: 75 BAE 6 mm JEZRH [0 20 pL P94 ECEE U AE (R
P ARG U, A e I A T AR, 3 AN . A IR IR E AR 6 mm UE AR 0
20 pL —H AR, A B A IR A AR D, 803 N ER L AAFRARIRIR T 37 °C fH IR R SRR Th G R
1 d, DU T R ) R/

1.4 BWLERKERVNE B AR AE B M2 BB 22U TR IIE, B 22T 45 C BAE T2
T, AT R 7 w537 -

1.5 MWEER M XEEEHMMHE  NAEERE M2 BRI CLL PDB Ry EalilE 773k, 8535 540N &
25, 150 mL HEJEIAE W 50 mL. iR BE 25 C BE e 504k pH H H 2R . % 150 rmin', KB 5 d. 1L
G5 IR EZ LR BRI 22 O R OB RS A A 1R A S AR, T 22 o it A IR B AR -

151 #ReGie#F  ALaCHRU: MR RO 22200 JORE . CRILRE . T EE R R B oKk . BT
FERLTRAN 20 g AERpRIE, AFALHE 3 RE A, I 3 WFHE.

152 SReGaFE MR S0 IR, JRE . AWE . B, REEAR. PE S, Bk
By, S . BT e BRI R IR RS I L3R 1, BB 3 RE S, iR (E I 3 YO IAE.

153 A egid LTI PR A T BRI AR SARER . LK G ALK G R
Bk BT REFREANIN 1 g, B0 3 E A, IR (EH 3 YO,

1.54 EBHRARXEK  AREAE R R, S EmiR A | 2R GERRE) . ToPlEh (LK
BIIREE . BER M) 4t 3 MR, W 3 K, T IERR IR (3R 2,3) . BT 3 IRE A, i
GOAE L 3 A IME.



55 4 1Y) SHEACSE: FAMBE VE KU 00 3 LR R A PRI A 439

®1 STREFEREFENRMNE

Tab. 1 Medium supplemented with nitrogen source per kg

AR R Y% Ant/g R R Y% whntE/g
Nitrogen Nitrogen content  Supplement Nitrogen source Nitrogen content  Supplement
JRZ Carbamide 46.67 3.26 BERFREIY) Y east Extract 9.00 16.9
TR B NaNOs, 16.5 9.22 K G M Soya Peptone 9.00 16.9
AN NH,C 26.67 5.7 2 IRFF Beef Extract 12.00 12.68
fiFf e NH,NO, 16.47 9.23 KK Mora Meal 5.23 29.07
[ 1 Tryptone 12.00 12.68 fi} Fishmeal 8.59 17.71

®2 EFRLRENRIT
Tab. 2 Orthogonal design of nutrient elements

JeHLEL Inorganic salt

7K Level HZHE Glucose HFR%EN NaNO;

LKA HRREE MgSO, - 7TH,0 IR — &4 KH,PO,
1 2% 0.50% 0.02% 0.02%
2 3% 1.00% 0.06% 0.06%
3 4% 1.50% 0.10% 0.10%

®3 EFTRRELL

Tab. 3 Ratio of nutrient concentration

TJoHLER Inorganic salt
EKEFREREE MgS0,-TH,0 WEIR — 44 KH,PO,

RIS Code HZHE Glucose HHIREN NaNO;

1 1(2%) 1(0.50%) 1(0.02%) 1(0.02%)
2 1(2%) 2(1.00%) 2(0.06%) 2(0.06%)
3 1(2%) 3(1.50%) 3(0.10%) 3(0.10%)
4 2(3%) 1(0.50%) 2(0.06%) 3(0.10%)
5 2(3%) 2(1.00%) 3(0.10%) 1(0.02%)
6 2(3%) 3(1.50%) 1(0.02%) 2(0.06%)
7 3(4%) 1(0.50%) 3(0.10%) 2(0.06%)
8 3(4%) 2(1.00%) 1(0.02%) 3(0.10%)
9 3(4%) 3(1.50%) 2(0.06%) 1(0.02%)

155 FoREXFAAELE M2 LB = WHed%rh  DITRGE RIS CRIAIRE) . 2R (RREN) . TTHLER (&
IK A BRIREE FIBERR — U0 ) LR, 43 5 LA W& 40, 50, 60, 70, 80, 90 mL #EAT & Bk 3%, A3 AL B 3 ¥k
FA, IR 3 M.

1.5.6 BEAMNALELEH M2 LB EHe¥rn  LITE B R AIIE R . 2R (ERREN) . ToHLER (LK
AR EE MR — S0 ) A iiim Il 2 B LURE 23, 25,27, 29, 31 °C #E4T R BEE: 3%, B0 FE 3 ¥k
HAE, R 3 WOFME.

1.5.7 pHALS A A E M2 X8 =Wy Fra  DUTHLE R B CRIZAIRE) . 2R (SRR EN) . JToALER (&
TG B TR B PR — U0 ) . R ML o L, B 35 3R 20 i pH {ER 5.0, 6.0, 7.0, 8.0, 9.0, FA>
AFEEAT 3 REA, IR A EL 3 YCEHIME,

158 3kt WA LE M2 KB =& 7Eifik o ABRIR CRIAEE) . 2R (FHEREN) . TeHLER (-EK
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BEIREE MBERR AT ) | B IR pH E A FERE, B BEIR 1 3R Sk 90, 110, 130, 150, 170,
190 r-min!, B0 B 3 YR E A, IRIGE I 3 (A

2 HRSH

21 MNEHEFEM EELER 78 PDA FSREEM A A K E M2 )5, HAE KGR, T 3 d 2 A =K alaE
A (BT 1-A) o AR U M2 7RG IR IR ATk, 75 1A #8498, 22 0 6, T iR (18] 1-B) .
0 o F B WL A A LT M2 T 22 D A R T 22, A T 22 T A e A S BE ) S 2 A AR R, o
JSURS R A2 R T, TRAE R 1A 70 A= 45 (18] 1-C) o MBI REIORER | JGH, 76 AR RIE BERIE /Y
A2 R T, TS T ™ A /I, /IR T4 4 R AR AT 2 4 R 1o DU ) R 0T o 02 A1 e A T/ T
WA . EE A E i E R

P A ETE M2 BRI T
A. 7% B. 1T 100x; C. B2 40x.
Fig. 1 Colonies and spores of endophytic fungus M2
A. Colonies; B. Spores 100x; C. Hyphae 40x.

N TR 9 P9 AE BLTE M2, DUFL DNA g fidi, fERE 5 1R 515, PCR =54 1S i 1TS X
WA, B M2 (1 ITS tDNA J:HFH] FAET GenBank B4, & 5550 MK560191 ., K452 ()4 1
J Bt 519 bp J¥FI7E NCBI #4647 Blast LLXT, F MEGAS.0 34 R Geilt A it (18] 2), w125
YE5E R B (Aspergillus aculeatus) o

_7|: Aspergillus japonicus CBS 114.51 NR 131268.1
Aspergillus japonicus strain chai-1 KF613717.1

0 L Uncultured fungus clone CMH541 KF800630.1
Aspergillus japonicus isolate soil OP-1 KU203326.1

0 47: Fungal endophyte sp. g105 HM 537074.1

) — Aspergillus aculeatus isolate F36 JF439460.1

7‘— Aspergillus violaceofuscus isolate SF52 MG682503.1

9 — Aspergillus japonicus strain VIT-SB1 KC128815.1

7‘— Aspergillus aculeatus isolate soil TR-2 KU203321.1

Aspergillus sp. JCM 28531 LC133888.1

Aspergillus japonicus strain RF 108 KT151588.1

M2 MK560191

Aspergillus aculeatus strain A1.9 EU833205.1

Aspergillus aculeatus isolate XSD-74 EU326206.1

2 ——— Aspergillus aculeatus strain APBSCSF19 MG569531.1

4 Aspergillus aculeatus strain MR10 KY320594.1
—10|: Aspergillus aculeatus partial AJ279995.1

2 P94 EUH M2 rDNA ITS F31 R R
Fig.2 Cluster analysis of M2 rDNA ITS sequence of endophytic fungi
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22 MEHEEMN ZBEHMHER

221 AARLE M2EBRMEMER DRI L U S FORB R BRI 9 2 FU M2 1R
Wyt 5 v T A U5 RS IO A A LR M2 TR 22T O 1.0423 g, 3 TR IR (] 3), Wi,
RIS P R Bl 5 A A EUBR M2 LR o SR L REOBIE AR A B BRI, 92 L M2 I BRTRICR A
Ferh i A RO e, O B A A BERIBR IR (4] 4)

12
50750 1.0 e ok e
= = 0.6 . ' W e AR A
&éé 0.4 % 5 £

> < 2

el Ll b

I . DC e U N S
S F E:

A N

K3 R[RIBRIRT A LR M2 T 22 5

ARRVING FREFRIRLE P<0.05 1225 B3, T, /0\:\%

Fig. 3 Myecelial weight of the endophytic fungus M2 under
different carbon sources
Different lowercase letters indicate significant difference
at P<0.05, similarly hereinafter.

222 RAERAE M2 R Fi RN U, ZUE K G UGS N A L M2 AR K, IREFI
JEREE P S S R 1 P A L M2 AR ROR E (B 5) o RTRI LIRS P AR TR M2 A3 B 1 R e il Sy de
E(E 6), o pRE | A IR B REER IO ARV IR B B0 T PN AR LR M2 SR 5 A o,
AR LR M2 X 4 Fo RN R A s AR . SRR K G R I RE S RUIR T, 9 AR B M2 X
4 PR AN YA I . Z5A HLERT 4 B IR A B A v, DARSFRENSCR fe A, MOk PR R ENAE A 2
B M2 AR

B4 AS[RIBRIEXT A A O M2 05 A R0
Fig. 4 Effect of different carbon sources on the bacteriostatic
activity of the endophytic fungus M2

2.5
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5220
SE st
KE "
S 1.0+
=205

N

0
Bls NIRRT AR R M2 22 E 6 AR A ELE M2 BT
Fig. 5 Mycelial weight of the endophytic fungus M2 under Fig 6 Effect of different nitrogen sources on the
different nitrogen sources bacteriostatic activity of the endophytic fungus M2

223 WNAALE M2 ApEEeg it RPEARZFIE, 5 FIOHLER X A B AR K m 22 5 AR, Bk
A BRER W BRAE R ICHLER A, PN AE B M2 22 a2 25 I TS, Hofth 4 Foclsh 2z R, H
DL B ASCR A (8] 7) o AR TCHLER P94 ECH M2 BB PSR B3 (18 8) . MR 4 R IR 4
RO B8R, SRR — S ALK S R BEAE N TopLE:

224 EREHER IS AR E R M2 A K i A RIE . RIRAICHLE AR . A
[ JERC 22 7 B, 4500 8 SACTE NN EE M2 25 2.1491 g, B 0 THARAFE (& 9) . M
ST, WA B M2 B IR KO R AF, Rl T M . 155 4 5408, A EH
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Bl 7 ORETCHLER T AR R M2 B4 El 8  IR[RITCHLER X YA B M2 I T G 52

Fig. 8 Effect of different inorganic salts on the bacteriostatic

Fig. 7 Myecelial weight of the endophytic fungus M2 under
activity of the endophytic fungi M2

different inorganic salts

M2 18 2 TG (EL° I 0 0 R 7 1 ’s

a

755 8 SARIE, /R AT M2 AR, Ul w5020 2 7
[HIBACR ] BT A I 10). Aigse B 20 .
AT i S M2 A 4 A E, B3N8 71 g .
BEFEANIT | AP R RUTHLE R L NI R RARRARER
225 EREFALE  FUAHERL, B b s reimmber
XFNAE ELE M2 AR R B (14 1), B9 EASE RN A B M2 4

S BEYE AN 10 mL, NAE LT M2 TR 22 i e 5 Fig. 9 The mycelial weight of the endophytic fungus M2
BT — N AC PR B R SO g R under different treatments with orthogonal design
SEEFRYIBE N, B LN A FUR M2 22 o BN . e e P, 20RO 50 mL i, AR FLR
M2 X 4 Tl J5 20 G749 1 2SR S5 i, B R 90 mL B, PN AR BC TR M2 X 4 ol Ji 200 R 0 o 2 SR e 2=
(P 12) o B 90 mL B, AR ECRR M2 6 46 B (58 4 BR T A0 1] DR B4 400 18 el 25 10 1 At R
Ty YA ECTR M2 0 T R AT i AR e 2 FEUAT T F) 400 1 Pl 25 K T WA 40, 50, 60, 70 mL, 5% i
80 mL MFAYZEF AR . ARG BIASEIR, R TP 50 mL ARJF AR FUR M2 K IR I

22.6 BESREER RN T A A EE M2 IR ECR, il s M AR (18] 13) o 305 8 PRI N

30r
SEOMERE 0 WIE
2 RIGHTE 8 AR5 25 ST B
Dra

e £20f be
KE1s d
B 5 i
1.0+

o
W

55 Test number

B 10 IESCECT AR T A A B M2 IR P22 5
Fig. 10 The difference of bacteriostasis of the endophytic fungus M2 under different treatments with orthogonal design
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W EOHARE o DITRE

3.0 e e .
KIGHTEE o Al AT
g & 25y ab
o = 7 7
=16 <£20
on 5 1.4 KE s
25 12 Ba
I 210 S
f# = 0.8 2 1.0
= =
?EE ] §:§ ~Ro0s5 :
= 0 % ] ] ] / 0 ; :
40 50 60 70 80 90 50 60 70
M Liquid volume/mL Heyfi i Liquid volume/mL
B 11 RREEE AT WA E B M2 W22 5t E 12 R[RZERCE N A B M2 I PRS2

Fig. 11 Mycelial weight of the endophytic fungus M2 under Fig. 12 Effect of different liquid loading rates on the
different liquid loading rates bacteriostatic activity of the endophytic fungus M2

31 °C I, W] BRI N A L M2 TR 22 B O /D, T 22 B R T AR B R 25 °C Fod Bk
K, W22 oo 2w T HABIR L o RN T 4 Rl A By 4 40 ) 1 A B 2 22 e (18] 14) ¢ RN
25 C I, AR LT 4 i B i v Ao i/ P e, TRUEE A 31 °C I, P AR LK 4 ol B 4 o o i £
s, ARG DIRER, EH PRI 25 °C A A B M2 &R

S OMEIRE o VI TRE

3.0 Ll It
0.9 KIGFFR & AR 2R AT B
091 g §25¢ a
w07} 2520
Z05f £15
‘5 S 04 % k)
§ 031t S % 1.0
= 8%: N 0.5
0 - 0
23 25 27 29 31
1°C
B 13 RREFEEE T A BB M2 B 22 o B 14 ARG A B M2 WM AR IR

Fig. 13 Mycelial weight of the endophytic fungus M2 at Fig. 14 Effect of different temperatures on the bacteriostatic

different temperatures activity of the endophytic fungus M2

227 pHAEM 4R pH (EXT A B M2 AR KEIBEC % o KiFedk pH A i i sl IR AN )
TR M2 A, pH {EDY 8 B feidi & M2 A, W22 E o 0.8334 g(& 15) . 15374k pH{E N
8 if, AR ELI M2 X4 o (B 2 BR AN 1T TR A R 1 P e 2, 55972 pH (ED8 7 1, AR O M2 X
R FF TR RIS 6 2 SRR TR A8 4 e (P 16) o ARAE LR 25 R4 pH (E 8 AR N AR L M2 &

@B@ pH {Eo

3.0, @ BEEHAKE o UITKRE
KItTw 8 *Iiﬁ?@ﬂ
a

N
W
[ox

'be

g
o
T

ab

Zone of inhibition
P P
=2

o
W

2 Tt /g
Mycelial weight
I K/ em

[

Lo
o=t huLonaxioo
—

pH

B 15 AW pH {H NN ER M2 £ K16 ANl pH {EX PN AE EL B M2 SR Y500
Fig. 16 Effect of different pH values on the bacteriostatic

Fig. 15 Mycelial weight of the endophytic fungus M2 at
activity of the endophytic fungus M2

different pH values
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228 RNk FEEN 150 rmin ! B, BE A AR EUR M2, BHZZTURN 0.821 4 g, 555544 170 r-min™!
IR 14 B 22 5 e 25 5 N A 2, (L e b I 6T 7 ) PR 22 S s R 90 romin!, AR ECR M2 B 24
[ A, PR 22Tk 0.3927 g, S AR T AL o T X A P 22 it (18] 17) o $RIRES N 170 r-min™!
I, AR ECBGT 4 i T2 00 R SSOCR B s g 90 rmin™!, A AR FLIE G 4 Tl T 4 40 R ROR A 22
(B 18) . HRfE FaRZE R, ZEE MR R 170 r-min ' VEN AR BECR M2 & B 55

GEOMWFHRE o I TRE

30 r e Y e
KIGHTFHE Al AT i
0.9 s § 25¢ a
9r a 2 7 7
£ 03t b 2 E20} 0
en 0.7 + 7 = = H
]ﬁg 0.6 d % %EI.S- -
Z 05t E: ¢
%QOA, % #@31.0-
S 0.3} 7 / = &
203 [ / =&
ﬂE[go.zf % N5t
90 110 130 150 170 190 50 17
;7% Rotating speed/(r-min™") ¥ Rotating speed/(r'min™")
BU17  OR[RJEE 0N A EUR M2 T 22 o e P18 N[ s A A= LT M2 SRR AR
Fig. 17 Mycelial weight of the endophytic fungus M2 at Fig. 18 Effect of different rotation speeds on the
different rotation speeds bacteriostatic activity of the endophytic fungus M2

3 Wi

12 A SRR TS5 H A B K P E L, 7T RE S &4 AR B S 37 BRI SRS 58
L, N AR LR A S A E R AR R S A BHE 1R, T RE S AR S A A AR R S B AR
TEPER R A AR 1 O ERE Y N A FLIE Th 4R 5 AR AR R S A= s v AL & e it T
G IR . AT S5 A, T PN A B RR LA PR Tk o A I R TR U A U B AT 0 B R I, X RT
RE-5 3 I SR SR R A A b N 2B ECRR = AR M T I A O . TEIRR R D, B3R IT 3 2 R ELTA 194
KA = 7= o BRI — 2o AR R AT T, 8 A1 A B 1T 2 o LA B B v v Al
FERIR . AT IS R, A A R 2 B TR B A AR 1T ARSI v A A W R SRR SR B D
VTR P B, M SR A5 P A TR M2 TRTZ2 I A s RO L IREWH R A 28 B VR DR B UL, P9 A TR M2 0P
BRI, FL A8 0 RSO R T, WO B A A S B IR o 5K 7 J7 S0 T 3 AR PR i VR R 1A
RIRRT, 5 AT (Hypoxylon investiens )NX9 BAME & BEWR H 1A A2 08 & i B 548wy . ARSI, R E AR
R AR R S A P A B M2 AR R R, M AR = =, S BN A L M2 B I
P SRR R B 25 o P A ECRR M2 (B PE S T LA, SRR A TS M R AR B 2 . X TR E IR AR
Pyl IRE . pH RS SO BB A AT B R, WL A e i AR RS R R i & T, R A
SMEHAK KT, B SMEIEE T pH (EHE KB AEE R BN H R, B e A fad &
AR LB pH (E, HASeTE AR =4 RAA 7ERE 1) pH B0 A RERUEAATE . FEARSLE P, WAER
B M2 A IS 85 35 L7 22 200 g 1 5200k 30 min 2 1 . IATHE 20 g, AETR AN 5 g, WER A
0.2 g. L/KABIREE 0.2 g, 1000 mL BZE/K; KEEAAF: 150 mL HEIE AW & 50 mL. IR JE 25 °C. 15 5%
FA0hh pH N 8. B4 170 rmin's YA FUREE Gt KRBT ALIS , XoH TR 20 1 0 0 B v S B T . AR SR
KB, P9 L M2 PR 225 R A AR = M I B I AN S — R IR O, PR 22 T i — e AR
{EJ5, WAE B M2 A0 BE M2 R I, X TTBE S5 IR 2 A T B A K, SR TR A= 1 43
WA o ARILIGHE T, BEWE: S0 mL, PN BT M2 B2 7E 0.8 g I, IR RCR fcds
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Identification of Bacteriostatic Activity of Noni Endophytic Fungus

M2 and Optimization of Its Fermentation Conditions

WU Lianhua'?, HU Zhengbo', WU Yougen', YU Jing', ZHANG Junfeng',

YANG Dongmei', YAO Guanglong', CHEN Ping'
(1. College of Horticulture, Hainan University, Haikou, Hainan 570228, China; 2. Hengyang Central Hospital, Hengyang, Hunan 421001, China)

Abstract: An attempt was made to study the effect of fermentation conditions on the bacteriostasis of
endophytic fungus M2 extracted from Noni (Morinda citrifolia Linn.). A combination of traditional methods
and ITS rDNA sequencing was used to identify the Noni endophytic fungus M2 with outstanding bacteriostatic
effect. The endophytic fungus M2 was cultured and fermented under different conditions by using single factor
experiment and orthogonal design to optimize its fermentation conditions. The Noni endophytic fungus M2 was
initially identified as Aspergillus aculeatus, and its accession number was MK560191 in the NCBI database.
The optimum medium for the endophytic fungus M2 was potato infusion 200 g from potato boiled for 30 min,
glucose 20 g, sodium nitrate 5 g, potassium dihydrogen phosphate 0.2 g, magnesium sulfate heptahydrate 0.2 g,
1000 mL double distilled water. The optimum fermentation conditions were solution 60 mL in a 150 mL
conical flask, temperature 25 °C, initial culture medium pH 8 and rotation speed 170 r-min™".

Keywords: Noni; endophytic fungi; bacteriostatic effect; fermentation
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