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Inhibitory Effect and Stability Analysis of Streptomyces SG17 Metabolites
Against Aspergillus Flavus in Corns

SONG Gendi, WANG Jiawei, ZHOU Bin, SUN Xinyao, ZHOU Yang, HUANG Zhenzhen
(Department of Environmental Engineering and Chemistry, Luoyang Institute of Science and Technology,
Luoyang 471023, China)

Abstract: Aspergillus flavus is one of the main contaminants in corns during storage, which directly
affects the quality and safety of food and feed. The biological control by microorganisms and their
metabolites has a wide range of practical application value. In this study, the SG17 strain obtained
from previous screening was preliminarily identified as Sireptomyces sp. strain through
morphological observation, physiological and biochemical detection, and 16S rRNA sequence
analysis. The dural culture method showed that this strain had a broad-spectrum antibacterial effect
on various pathogenic fungi such as Aspergillus flavus. The inhibition rate of SG17 was (41.24 =
0.32)% when the crude extracts were further treated at 100 'C for 60 min, decreasing by 16%
compared with that of the control group. After 15 days storage at room temperature, the antibacterial

W B 2021-02-01
EeWH: FEAARFEETH (31900005)
EE B AR (1984—), B W+ PRI, F 2 SERUE W %I I & 5 0 58 . E-mail :songgendi@163.com

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 41 Issue 3 2022



HEL X

RARES 5. B W SCIT KM = xF 2k o 5 oy 40 45 A & A48 8 M4

rate was (25.95 +0.68)% and retained about 50% activity, showing good thermal stability and
environmental adaptability. The germination of Aspergillus flavus spores could be effectively

inhibited by 50 pwg/mL of antibacterial crude extract. Furthermore, the growth of Aspergillus flavus

on corns could be significantly inhibited by 100 pg/mL antibacterial crude extract, and the antifungal

rate remained above 80% after 14 days of continuous culture, which suggested high application value.

Keywords: Aspergillus flavus, Streptomyces, inhibitory effect, corn, stability
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Fig. 3 Phylogenetic tree of SG17

2.4 Btk SG17 BB L S 47

H & 4 AT, Rk SG17 Xt 4 R R B A
BRI IR AE 50%LL 1 Bl 4(e) )& SG17
Sz T VRV ) B IR A A4 R, IR AR 2 38
mm , JiE B R Bk SG17 & IV e % b 25 400 i 345 i 5 74
A SER R B TR 78 58 T i)
2. HEig & ey KRR IEEY) B A 70%~80%
K ABERE A, B PUR AN o R B P
o B b e A A R, X A N B3 B — bk

(d) # A B

B TD-1, AR ™= 9 %44 8 i 5 | (Aspergillus
nidulans) 51 %5 (Penicillium verrucosum) i M 5
(Aspergillus ochraceus) 1 M% (Aspergillus flavus) |
Bt 55 (Aspergillus niger) 5515 4 M £ 1E ¥ 19 9 5t
LR 25 H A B A 4 o T, SG1T [ JE T -
REETE T, BB WE M 4 RO IE KRR R
A WG E JF HL AR A 40 TR 0 ) o T K T
Wb, w020 E S ML AMY B

= - =

(e) B

CRBEAM 1 45 2R

4 SG17 H# R HERXBERAME S
Fig. 4 Inhibition effect of strain and fermentation filtrate of SG17

2.5 SG17 MEMRYMIRE S

A, AR A 0 Ok AR 7 0 ) 45 A= 4 o
R FEAR Z 1 52 bR = AR > R 2R AE T+
S TR 7 A A B W SR BRI T 2 1k 22, I 24 T H
o WF5E v SG LT S0 HEL 4 1 4] 5 K 35 il 2505 T
AT £ 400 11 23 B I B T o 2 T R A (AT DR R
TE 40%L) I, WE 5 i ,40 CARHLG I FE R S5

Xf BTG B % 22 5 ,60.80,100 °CAL B 30 min J5 , 10
R BN (47.81£0.07)% | (46.75.81+0.31)%
(41.36+0.37)% , . Ik F XF B4 (P<0.05), 1 100
CALFE 60 min 5 30 min I H R LB HFER .,
Ja FHAFE T B S24 R bR, HAU R Y T4 100 CK I
20 min b 5200 TC W AR AL , in#E] 100 min 5L
MrREAR 18.18%, TEBHIZIE P4 ok #4 L B fae , L

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 41 Issue 3 2022



RARAE . 4 EH SCIT KM= M xF 2 k35w & g 950 15 A B 345 8 M5 4

A VAR R A AL b SG17 4 B ) o A
100 CZF T ALEE 60 min , HAN R RFEIL T 16%, H.
30 min M1 60 min A HEME R LE & 2Z S, LW
SG17 7= A WM B ) o v | 2 2 06 1 i 43 HA i 1
I EE

50

40

/%

20

10

0 Pyl 40 60 80 100 100%*
g/ C
* 3100 CALFE 60 min,
5 SG17HHEYRHMREELER
Fig. 5 Thermal stability of antifungal active substances of

SG17

e e PER 45 UL IR 6, B E 15 d A %
9(25.95+0.68)% , . AL T %F BRZH (P<0.05) , 1M ik
B 20 d WA RN (3.64+0.31) %, B JCIH B (1411
FRAE o TR 7 i A R AR I — BREE B  TD-1, Ho &
T 7= ) 6 AN R B 2% 0 00 G T M 38 0 TR Ak
FXTREZ, BLARAF 20 d IDRRIE PEANAE o T SG17 1
IR Y 7E 2= N 3 B CE 15,20 d, HAMRE A
T X BRZH L D DR T O TR R 22 S R U

50

40
= 30
"
F 20
10
0 i
A 5 10 15 20

i i) /d
B o6 REMRBEI SG17 #E ¥R

Fig. 6 Effects of storage time on antifungal active substances
of SG17

26 SG17 IR EXFE R EMNIIH LR
XoF Ll A ) J5 s v J32 400 181 40 5 %o i 2 A6 i
KW WL 7, A 20 we/mL 305 ) 5 B
I FEVE B B AT R AL, BRSO eI
A 50 p/mL 419 5 IR A B RO L, A A
MR AT UL TR 75 07 &, BAEH 50 we/mlL (490 B8 4 B R
PEIRAT LAAT 04 ) B ot B 96 i K
> . ,‘\ =

(c) 20 pg/mL
B7 SGITHMEMRMEMBERFHLNZIN
Fig. 7 Effects of SG17 antibacterial substances on the

spore germination of Aspergillus flavus

PATE [Bl 48 o5 85 75 e 19 A2 W) By 3 S A 3
PEWT ST 32 B30 i B 5 B 1 AR iR 52 38 58 B,
T O3B SGIT WYSEBRI I AE, 750k U6y 52 56 7
LA L R 400 AR B R I A B ot g Ak B R ROk
rhHEATRE SR AR LK 8, A 50 wg/mL 410 ) B
(0 F K EAA 6 R KA W I A Bl 2 7 A 4,
A 100 wg/mL 10 E& 4 T 1 K oK UL 3] B 5 B
M L ARSE 3R 2 14 d,100 wg/mL 305 9 5 b 33
A oK A 3 6L BT il T AR K R R 80%
PAL X SR E MR T AR — (LI 6) . HItL,
SG17 1 ) Jot A 5 oK i 4 75 e B if O Tl AT )
Z W,

3%

FUAT, B il 225 YD R % 2 bR EOKRAVE W 1 1 R
L A TR o AR R Y B 32 R R 2 — RSk
W, 25l A TR TR A | R TR A B A A o B R A
RIPEHT o ELEAT AR E R o IR A 454
A 2o 07 8 Xk B A AR R R A A Bl R

(d) 50 pg/mL

A& S L £ 2L 2022 FE M1 BE 3




RESEA RCH ARTICLE SONG Gendi,et al: Inhibitory Effect and Stability Analysis of Streptomyces
SG17 Metabolites Against Aspergillus Flavus in Corns

Yy B AR = Wy ) & R AR R, TR Sk AT B
G, EHATZ MR E . & NI A H 7 & 57
B 37 51 1) 2% A M B IX %) A 58 v O ok 3R A 22 o) B
B A G PR R, T SG17 BEAR A TS
PEROR , JE B A ML B9 50w | A AR AR A
Je 16S vRNA J3FIXF 48, W1 20 1 o h 65 55 s
LG R W] SG17 77 A= (W4 TR 15 V) B 2 A 38
B 1) BRSO T R PR 5 7 M O BB A RO ) OK B
2 15 gL,

AR AR SG17 & B r i 300 B8 B 43 147 T
A7 PR BRI 40 | 70 R B ) b R A AE AR A XU )
T AR E , B, — 2 R A T R B
FELEE W b B T 0 5 1 2 g 4 B 3 T o 5 40 T

(0 100 nemt (@ 100vmLATR ¢ PP B8 102 A 1 e L
8 SG17 B ¥ B Xt ok 2 i B o 10 1 4 7B ot T R RAL R TAE, IEAEXT SG17 Htk
Fig. 8 Inhibition effects of SG17 antibacterial substances R VR A TR ) O R AT A3 Ak R A5 R FE AT
on Aspergillus flavus in corn K E— 2B %R R B H AR ) TE R R )
S F K rpOE B i BTG T A
SE Lk

[ 1] REET, Fts 2] 9. 3R 4 S oK AR 7™ LA 3 B S i PR 38— 46 T 20 4> F2K 3277 X 2008—2017 4F T A £ fis 923F
[J]. o el K227 4, 2020,25(6) : 102-111.

[2] 20, T IR 9. £ dh b £ 20 25 20 I J7 W o R 1], £ 5 LR, 2020,36(12) :203-206.

[3]kmE, i kb de | & 2k T W D0 Ao ST 0BG I M X 0 6 K AFB, 15 J% i1t L 0] B (1], & 5 AR, 2017,33 (1)
110-113,121.

(4] @ P55, B, gk o, A8 v [ J0 00 b DX oK o 4 b o i 2 2 3205 Yo il 4 0], TUAEBFSE,2011,40(1) : 46-49.

[5] KAe, 2ia ) 2 W, 45, Il b 48 ORI o i 75 55 3 B, I3 Yo IR 2 K2 AW IP AN (0], M S50k Tk ,2017(3) : 19-21.

[6 ] SHARMA S,CHOUDHARY B,YADAV S, et al. Metabolite profiling identified pipecolic acid as an important component of
peanut seed resistance against A spergillus flavus infection[J]. Journal of Hazardous Materials,2021,404.1-11.

[ 71 AT, B M HU R 43 85 S B 98 A PRI AL B S 0 AT 43 5 e 0 2B B S [D. ke - U 1 ARl K%, 201 1.

[8178 . — Gl ih & 5 P 82 W S PR [J]. K& R+ ,2012(9) :38-39.

[9] SF# . A6 A i Ah X 28 85 B 00 BE 1k 2 AT R Je MU AR 58 [D]. B £ 23 R g R, 2012.

[10] DU R,ZHANG Y, YAO Y. Influencing factors and biological control of aflatoxin contamination in peanuts[J]. Agricultural
Biotechnology ,2018,7(2) :22-26.

[11] 225, 14 BRI V0L T TG M 7= ) 076 3k 2 T bk MAO3 0 AFT ALAEWIFE [D]. WA /K I - MG 7RI Tl K2 ,2015.

[12] JEUR T I I, B, 45 . 5 HURCZR R S24 1 % 5 e Hxd o il 5 14 400 o 4 L[], A #0258 41,2009, 36(12) : 1832-1837.

[13] 2%, W e bl , 4= A1, 55, BE2 1A IMS002 119 7328 %8 0 K HAHT B0 1R TG P40 B0 A7 U], s A= 9 2 4z, 2020, 60 (1) : 60-68.

[14] XA, £ Bk, 2 XUUE 55 B8 % s TD-1 AQH 7™ 9 X i Ak v s Y 25 5 100 400 o 4 1 AR PR D], bt TR R4 . H AR R
227,2012,30(4) : 54-58.

[15] Phax W, R (T L 00 , 45 25 1 HIM-7 B 2858 B H B0 B ) B AR PR A T (D). B0 b S AE W HR 2416, 2013,32(11) : 1183-
1187.

[16] B AP, 1T ZLBR B 1Y 35 95 B T 8 i %88 R B, W BRRAT 5T[D]. 75 & . b B K%, 2012.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 41 Issue 3 2022



