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FHTREREREMENIRIE, £ERAHH
AoB A5k EHE BHA BT IEE BEH KW FHE

PR R h2EBe DI HEZE 625014

i E (X aFFRINRNRBREIAT TREERPN I EZRE, ERTEFMELTE.

0 ] TR A FRE R BA RFRIRBR AR A AH, frm%frfﬁ#ﬂmﬂfpmﬂiﬁ#mﬁ%m »‘c
%. [ %] vA Penicillium choerospondiatis DQ23 A48 7@, KA Ik o4 Kik R RAITHR R
B IRk, FHRAMASFHFIE, AARFMLE S 16S IRNA AR 57790 R 57, FRAZR
HEA Y MR LR BB R THE R R ABRR R %n. [4R] @tk SC-15 5% P.
choerospondiatis DQ23 # £k &9 45 A A, 4B A2 A 18.70 mm, 20%% B & B iR 48 Ja & 6937
B E T A 87.8%., RBERAMT SFA AT AR ME, 44 16S IRNA KE 57| 547 B SC-15 552
h Y B 4% B (Sreptomyces virginae)., Btk SC-15 L H & B AL KA H T 69 J5 12 S 428 12 35 4
TR B AT B BRI, L 75% K BERIZREOR R, 2Rk 8d B, REBEES
53.3%, REJFIEZIEEA 352%, THEWETMA 4.8%, “THLEA 625 mg/g. [44] Ak SC-15
ARG e R T REFERBRGE A, BB —E 6 ANE.
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Identification and biocontrol effect of antagonistic Streptomyces
against postharvest Penicillium fruit rot of Phyllanthus emblica L.
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WANG Zi-Ying CHEN An-Jun ZHANG Zhi-Qing SHEN Guang-Hui"

College of Food Science, Sichuan Agricultural University, Ya’an, Sichuan 625014, China

Abstract: [Background] Fruit rot caused by Penicillium choerospondiatis is the main postharvest disease
of Phyllanthus emblica L., and frequently causes serious fruit decay and large economic loss. [Objective]
To obtain and evaluate the control effects of actinomycetes strains with strong antagonistic effect on P.
emblica rot fungi. [Methods] Agar disk method and growth rate method were used to screen antagonistic
strains against P. choerospondiatis DQ23, and the morphological, physiological and biochemical
characteristics combined with 16S rRNA gene sequence were used for classification and identification.
The biocontrol effect of the cell-free fermentation broth on fruit rot and quality of P. emblica was
evaluated. [Results] Strain SC-15 had a strong antagonistic effect on P. choerospondiatisDQ23 mycelial
growth with inhibition zone diameter of 18.70 mm. The inhibition rate of cell-free fermentation broth on

Foundation items: National Key Research and Development Program of China (2017YFC0505106); Undergraduate
Innovation Training Program of Sichuan Agricultural University (2019551)
*Corresponding author: Tel: 86-835-2882281; E-mail: shenghuishen@163.com
Received: 22-04-2019; Accepted: 27-05-2019; Published online: 10-06-2019
EEWH: EFRESHIAITRIQ017YFC0505106); DU K2 K24 BHIF 480 3731 R11(2019551)
*BIS1EH : Tel: 0835-2882281; E-mail: shenghuishen@163.com

IS HER: 2019-04-22; #EZHHEA: 2019-05-27; MEE A HEA: 2019-06-10



460 A 2 A

Microbiol. China

mycelial growth of P. choerospondiatis DQ23 reached 87.8%. Based on the morphological and
physiological characteristics and 16S rRNA gene sequence analysis, strain SC-15 was identified as
Sreptomyces virginae. The disease percentage and disease severity index of P. emblica fruit decreased
significantly after the treatment via soaking in cell-free fermentation broth of strain SC-15 before storage.
The decrease rate of soluble solids and titratable acids in the treated fruits was also slowed down. The
results showed that 75% of cell-free fermentation broth had the best protection against P. emblica fruit rot.
On the 8th day of storage, the fruit disease percentage was 53.3%, the fruit disease severity index was
35.2%, the content of soluble solids and titratable acid were 4.8% and 6.25 mg/g, respectively.
[Conclusion] Sreptomyces virginae SC-15 can effectively prevent postharvest fruit rot of Phyllanthus
emblica caused by P. choerospondiatis.

Keywords: Phyllanthus emblica L., Penicillium, Sreptomyces virginae, Biological control, Storage quality
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i e ELA R A S B AN VS 0 il 4k B T R
SEEEMIERS A A ALRAPERT 16S TRNA JEH 7
G o3BT A5 i A 55, 97 53 0 A & TR Ok
AT 10 75 5 A e S R S Ko SR ST 3G o R X 5D
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AH TR AREEMX, SRR, Bk
VIO U, @A), R, K/hEr B
P03 i SRS T 5200 FE PR AR o B R AR T
WAL, KHFHIEH A P. choerospondiatis
DQ23 {47 T AL 52860 25
1.2 EFE
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(PDA)' | IR R 1A BRI A
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ANEl, TR, MEEEEFIAF; 85 TIES,
TGRS ARG IRA R BRed ekt
Fif, L= RRFAERA A AR L
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TSR G A, IR AR A PR A
AKRBEEETE, T M T M@ A8 A PR ] 5 6 PCR
AR BUZAN, AP ARAE A B 2™ AT BR A
14 7k
141 HEnB&E B

SR FH PR 7 6 3 1 7 D 3R i v 43 B Tl %
Mo FREFCHE KBS ERBEZE 107, 107, 107 F
Bkt IR 0.2 mL R BRSNS A T R — 5
R E(T 80 mg/L EAKIRAN) P-4l [, 28 °C I
K% 3-5 do BRIURTVE T AN R IR B B TR
il IR — S R R R alifh 3 Wk, alifb vk 3R
TEK—S4Hm 28 °C 1555 5d, 4 °C 15:4%.
142 EIMHZE T

SR FH S5 1 HR 407 i AT 5 0 AR A il 2 TR T
PR o B BRAR VR AR T [e— 5 Pl s 3R 3, 28 °C
K387 dJa, FHIEFTFLAH 4 HAR 7.0 mm 5
WIEAET . BN AR A T PDA “FAREE IR A,
TR 075 T 28 A B M BT BT 24 TG ) 259 50 0 Pl
Brgedkrr, 28 °C #5383 d, W75 ki
ORI B KN, R W E R 3 K.
143 FEMH&EEF

(1) JOHE A TRl 2% . MR I SE a2 5, B
VI HA B RIS PUSCR R R bR, R R
— SRR SRR 50 mL/150 mL)H, 28 °C,
150 r/min #3515 5% 7d, KW 4 °C. 10 000 r/min
B0 15 min, FIFRZ 0.45 pm GFLIE RIS g 2 7K,
MAFIC A KW

(2) TCTH & BB oA 6 I - SR R AR KR
WU O TCH R B SV I E Y 55 °C 9 PDA H5
FRILFARFIL 14 WA SEEEA, PR IEH &
FERARTRT B 20%101 PDA REFR0k, R8s
ST HRIE IS 20% KL BER PDA B33 A
dgr, LIRS FR W E A PDA A X IR, 28 °C B4
7% 3 d R AP R RVE . TR E(%)=
O6F RE BRI VE ELAR A PRV B4R )X BE TRV B4 %100,
144 ERHEZEEHRNLEE

T2 TR R B T 25 R ME L e A B A A 1
ES W (BEEEEETFM) Porkittr, 35 O

LRI AR R ) UM S T R A UEA T HE 4K
16S rRNA B P oA 4o« R A TR L DH 21 42
B 7] 6 BRI PR L R 41 DNA R 5 19 27F
(5'-AGAGTTTGATCCTGGCTCAG-3) #l 1492R
(5'-TACGGCTACCTTGTTACGACTT-3") k17 14 £k
16S rRNA A PCR 74 . PCR W& FR (25 ul):
2xTag PCR MasterMix 12.5 pL, 5[#)(10 pmol/L)#%
1.0 uL, Template DNA 1.0 pL, #2442 25 uL.
PCR S &4%: 94 °C 3 min; 94 °C 30 s, 55 °C
30 s, 72°C 1 min, 30 ME¥; 72 °C 15 min, JX
N EEHF IS WL SN IR 1 %3 i W e H Dk K
I, FfF SanPrep #£x0 DNA % [rI5 i 7] &5 [0
W H %A, 3528 BUERE R L AE R R A BR A
A AL IO . R 3 B E S A B RS Bl
(National Center for Biotechnology Information,
NCBDEEFEH BLAST 25X Frl 7 810254 7 Ho ot
53T, BE#E GenBank H1 5 Z AHRIPE AL = T AN B
FAPE 16S rRNA FEK T4, #IH ClustalX 1.8 #4xt
HifT Z B, Atk SC-15 52 itk 6]
(RIS AILEE , 18 3 MEGA 5.1 80F , %6 4% Kimura
2-parameter #5743 &Pk Neighbor-Joining (N-J)
RS REMY), YT Bootstrap TR TE, R
1000 %, FHLA 50% M HRIMH .
145 RMERABAMEAHFREFROHEERR
R 3F SRS R R AY 20

Fi& 1.4.3 Jridfil s Jom R, TG A= Bl R
IKFRRE ZARF T 5IH 25% . 50%. 75%. 100%
(TG ER & TR BT A5 FH o BRI S R/N—30 ., 1
HIE SRR, BENLS L 6 41, o 4 4053571
FARTBUEL 25% . 50% . 75%. 100%H TG A& i
WAL 1 min, FHAFRERKIZ RALBRAE N2
XTREZ, [AIET 800 152 B R AR BR A TR AL A 3
1 min VER BHPEXT HREH o 45 AL AL PR S 2= R T,
BA—KMEALSE L, B 10 RS, PE (REFIRE
WA, F 25+1 °C, MIXHEEE 90%-95%%F Rt
o FEALHRA L 30 &, Hd 15 ST WS
TR RAESL, AN 15 G AR 24 h FEHLEER
1 & HoAm AR bR
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1.4.6 REFEFRMEEZIEHNE NaOH ¥ ¥ 52 20 52 vl 2 IR (LU R AR ) o
FALPRZLEERG 24 h WSRO, KR 15 #iRaE
T SRS B 0 R MR A TR o 2R AT B 51 /N S%F Origin 9.0 8- HEF 745 b BHZE KHiss: i) F

GRS e 09%, TR 1K, BREMIBI<10%; Y9ME . bt 22 5 5 2243 T (analysis of variance,
2 G, ERERL 10%-30%; 3 %, EEA ANOVA), RF Duncan’s HiE M2 T AS R Ab
30%-50%; 4 5. JEREHEB>50%, BRLLZ5 R0 5 BT,

JE 12 38 (%o) =& 9 AR B B R < 1005

£ E
BRSO SR F A R ey 2 ORI AN
BRI 100. 21 FERGEE S BRI
147 &HTREBEHAAE IR TR A A BOREIL T T 68

SHTRSCHREE, B2 EREmZEmEK,  ERREEE. RAIEIGERITHRE 10 BT P.
A BERb FHBFEE HEAT WFBE . FRBFEE %540 J5 B choerospondiatis DQ23 7 WA B 540 76 M i<
2.0 mL JIA B0, 10 000 r/min £.0> 5 min, bR, Hr 8 HRt&kF M EE HA KT 14 mm
BB R B R T I nT s e O B 4l (R Do 18K SC-15 BUiRHep /e i, G R
WRBEACHF, A 10 5 RZ8EK, A0S BEARRH 18.70 mm, HIMEEEINEA 1A). KH
4 000 r/min Z5.0> 10 min, B 10 mL B35, RA AERKEHRENT 8 BRESIRIN TS M kT 0 .

F=1 FEHRMEBEX P. choerospondiatis DQ23 BN EERA LR
Table 1 The inhibition effect of the antagonistic actinomycetes against P. choerospondiatis DQ23

[ 78 it NERES OV ER] B WA 2 B RS

Strain Inhibition zone diameter (mm) Inhibition zone clarity Inhibition rate (%)
SC-1 17.25+0.22b i 31.3£1.06f

SC-5 18.60+0.05a s 84.1+£0.25b

SC-6 14.20+0.10f 4 78.3+0.55d

SC-7 14.75+0.17d A 34.1+0.83¢

SC-8 16.50+0.13¢ ++ 19.6+0.63h

SC-12 15.75+0.18d 4 80.9+0.96¢

SC-15 18.70+0.06a +++ 87.8+£0.37a

SC-20 17.30+0.19b 4 23.3+£0.92¢g

TE: RPFEIBIE AR NG FRFORTE P<0.0S K TV2 5 3. -+ RRBITEWT; +r: TEMT; +: B0, — B0, —. RO,
Note: Different lowercase letters in the same column indicate significant differences at P<0.05 level. +++: Particularly clear; ++: Clear;
+: Clearer; —: More fuzzy; —: Blur.

A

E 1 Bk SC-15 % P. choerospondiatis DQ23 BYHIHIZIR
Figure 1 Inhibition effect of strain SC-15 against P. choerospondiatis DQ23

T A WIRR SC-15 BilERAGIIHIMOR s B: & 20% M A BHR ) PDA 1Rk | DQ23 ik ; C: PDA HiJfdk | DQ23 k.
Note: A: Inhibition effect of strain SC-15 agar disk on P. choerospondiatis DQ23; B: Colony on PDA added with 20% cell-free
fermentation broth; C: Colony on PDA medium.
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R 1 AU, SRR AT P. choerospondiatis
DQ23 T AR IS, P miAR
0 20%01) SC-15 JCIH & B MM e R i m, N
87.8%. SC-1. SC-8. SC-20 HEMKBUIGH AN 1
PSR, (RS THES R rh H R Bl B TS PR
Al RS HAME TSR Y A TR 2 AR
A Ko
2.2 FEHUERE SC-15 B AS4FEM SR

SC-15 fEm R — S RS h A Ko P, 23
AR, RAERZER, RO Kh 6, BNEZ
eI R ERE e, Rz ki a
(K 2A), SC-15 TERBMIEE T 228, Filh, #HFK
FIEaAIE, RmDGH (B 2B). Htk SC-15 14
PRAE AR LR 2.
2.3 E#k SC-15 16S rRNA EFAFFI 7L E

MIEFE 4 d 1Y SC-15 i A Hh B HCRE R 40
DNA, 3% Fii 51 #7(27F Fl 1492R)#E4T PCR § 1,
BN HEE I B VKA I PCR =W, 45 5R%M, Ttk
16S rRNA K Bt K B 1357 bp, GenBank &5 5
MK951694, % NCBI 452 BLAST "I ELFbX0#7
KIL, FERE SC-15 1Y 16S tRNA L[N P41 548 K Je 4%
£ 1H Sreptomyces virginia NBRC 3729 (GenBank %
S¢S NR_112496) F A 4 #b 5% %5 741 Sreptomyces
cinnafolia NBRC 15873 (GenBank %555 NR_041194)
FERUEE TSR] 99% LA .o

2 FEPURZE SC-15 B A EM S A FL
Figure 2 The colony and aerial mycelia characteristic of
antagonistic actinomycetes strain SC-15

W A RR—SHIREE LRERHIE; B: U RI2£(400%).
Note: A: Colony characteristics on Gauze’s agar; B: Aerial
hyphae (400x).

2 FEIUE SC-15 £EEHFE

Table 2 Physiological and biochemical characteristics of
strain SC-15

e H 45 E 5 H g5
Items Result Items Result
YERFIH + 4 +*
Cellulase Glucose

R AL AL - JREHE -
Milk coagulation Sucrose

TEA K fift + o-FL Ak -
Amyloylsis a-lactose

PR S + D- M -
Hydrogen sulfide D-xylose

B Ak + D-Z2 2FHk +
Gelatin liquefaction D-maltose

o A UG + D-Hpl +
Catalase D-fructose

Wb BHEE; - B

Note: +: Positive; —: Negative.

VEH 13 BRAR DU 4 5 04 B 2 7 i AN R s =
PARER) 16S TRNA L7515 SC-15 W RS K T
B, 450 BoRTE bR SC-15 5 A H: b 4% 55 18 A4k K
JeRER TR 2 B A5 T AR R AE R — 43 3¢
(1 3), BB X 2 Fhisk 85 R AEE AL R OC R,
{HFIFH 16S rRNA JEH ¥ 5 1 AN ReHs kR SC-15
SER R, Rk, 56 RIS IREMEGR 3). AR
AAFREGR 2)5 (BERRSE T i 2 AFp
IRFERE IR T A, RBLERE SC-15 e %M
RITARR R PR AR, N 22 2%
o e R — SRR R 7 d ] A TR 22 2 KM
s NI FHREARRIACHE o 3 6 55 A RE B 25 P AN AF
17T 24 K J i 2 TR JF Al TRV R AIE N A AR AL R
PR SC-15 MHAF, RIS wikk SC-15 J 4k
T Je 5575 1 (Sreptomyces virginia) .

2.4 FEMEK SC-15 TRABERTRH FRE
REIR AR A AT RE MBI
241 REBERIEHAFERNTL

TE 25 °C WS 1-3 K, SAbFAH 1R 5L
UL BA S R B G, RS (6 B TG AR Ak
HH R 4A AT, 25 °C s 4-8 Kl e, &4k
PR A H PR R I R E T s, TRk (A
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Streptomyces xanthophaeus NBRC 12829 (NR_112294)

Streptomyces spororaveus NBRC 15456 (NR_112469)

Streptomyces nojiriensis NBRC 13794 (NR_112414)

Streptomyces cirratus NBRC 13398 (NR_112388)

SC-15 (MK951694)

Streptomyces virginiae NBRC 3729 (NR_112496)

Streptomyces cinnamonensis NBRC 15873 (NR_041194)

—— Streptomyces yangpuensis fd2-tb (NR_148776)

41

100 Stre ptomyces polychromogenes NBRC 13072 (NR_041109)
W{ Streptomyces racemochromogenes NRRL B-5430 (NR_043499)

Streptomyces subrutilus NBRC 13388 (NR_112385)

Streptomyces globisporus KCTC 9026 (NR_118107)

Streptomyces sindenensis NBRC 3399 (NR_041205)

Streptomyces mediolani NBRC 15427 (NR_112465)

100|

0.002

3 E#k SC-15 T 16S rRNA EFFFIEENRFLER

Figure 3 Phylogenetic tree of strain SC-15 based on 16S rRNA gene sequence

T 7 SO EUESTR Bootstrap {H; 55 WA /R 781 GenBank #5555 b ROy BEALITE.

Note: Numbers at branch nodes present bootstrap value; The GenBank accession number of aligned sequences are shown in the brackers;
Bar: Nucleotide divergence.

®3 EHUE SC-15 AR EIEFFEAIIBFFHHE

Table 3 Growth characteristics of strain SC-15 on different culture medium

gk AR FENTH 22 AR AR
Medium Aerial hyphae Substrate mycelium Soluble pigment Growth status
= K—5 5K Gauze’s agar K6 Gray pink M 4 Light brown o Light brown — +++
HIZIRER 142 Glucose aspartate JE None H# @ Light brown JG None ++

WA R E BUIE Glucose yeast agar  JG None 4 {4, Brown JG None -

2L [CHE Czapek’ medium K 16 Grayish white  FLJJ§ {6 Cream color JG None +++
TEKY B IR Ammonium starch agar {4 White 4 {4, Brown %M Light brown  +

FHEFZ B Oatmeal agar HACEL {4 Lavender 4:#5 {4 Golden brown  IR¥E 4 Light yellow — +++

VER B Starch agar #i 8 Pink Jofé None IREL A Light yellow — +++

W A AR e AR e AR

Note: +++: Grows faster; ++: Grows fast; +: Grows slower.

PEYXT HRZH S 8 KIEF LR E 485 70.86%. WS & 4B AT UL, 7E 25 °C W e, 4T
4-8 K, RRAEBUM L SC-15 TR ATRRIR  FREEIEESIEI ETHES, IR 8 K
AP FIRLFRR LT KA FXT I R 2083 51.4%, WS 4-8 K, AN
A, HPRIAR K 800 5 Z W RALFRA LT BUMIAE SC-15 ToR A RARANERA TR EE
N 4.28%-20.0%). WHEZEH 8 K, T5%TLW AR  LAREBORT IREZK ()X R, Hirh 75% T &
WAL PR e, RSN 53.3%, BIHK  BERSCREIFGORILE 5), WRRES 8 RS
(BRI )X HEZH BEAIR 24.7% FEECHR 35.2%, BICHEZK(PE) XS FRZHFEAR 31.6%.
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—=- Sterile water

-e- 25% Sterile fermentation broth
90 . ™ 50% Sterile fermentation broth
-v-75% Sterile fermentation broth
80 - 100% Sterile fermentation broth
70 |. ~+ 800-Fold diluent of carbendazim

Disease percentage (%)
W
(e

t(d)

-= Sterile water
-o- 25% Sterile fermentation broth
-4 50% Sterile fermentation broth
- =¥ 75% Sterile fermentation broth
-o- 100% Sterile fermentation broth
| < 800-Fold diluent of carbendazim

[\ (98] P wn (=N
(=] (=] (=] (=] (=}
T T T

Disease severity index (%)

—
(=)
T

(=]

t(d)

4 FEFk SC-15 TR AR £ H FEI=RA)ME = B) AN

Figure 4 Effect of strain SC-15 sterile fermentation broth on disease percentage (A) and disease severity index (B) of P. emblica

A . B

C

5 Pk SC-15 TEABRN & H FREHAIBIEM R

Figure 5 Control effect of strain SC-15 sterile fermentation broth on soft rot of P. emblica
T A-C: N5 4. 5. 6 RKIGHKAHIRIS; D-F: 5105 4. 5. 6 K 75%ABUM UL B R RAR AR 52
Note: A—C: Fruits treated in sterile water on days 4, 5 and 6 respectively; D—F: Fruits treated by 75% cell-free fermentation broth on days

4, 5 and 6 respectively.

242 RIANAMER YT A EERR

B A YR ST, 2 AT s 38 e o it
ITEFAA, FEORIM L. HE 6A FIAl,
TE 25 °C Wk APE T, AS[A] A HLR S () v] i Pk [
Yo R AR T RER . W, A
W NRYY, B iR K RS, SECR

PR L PN 5ttt e, [T S T AE I RS
W, R AT A A, THFE IR P R
BRI, 1 T i PR TE TR K (B
) A B R R S %) ] s [ T 40 A g s ) e
R ERGE 6 R TR 7% T, 258 K
BHLR 4.9%, & B I 2 1 28 b 3R S50 mT s
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-=- Sterile water

-e-25% Sterile fermentation broth
10 =50% Sterile fermentation broth
-v 75% Sterile fermentation broth
- 100% Sterile fermentation broth
9T~ 800-Fold diluent of carbendazim

Soluble solids (%)
~

6L
51
4 I
4 5 6 7 8
t(d)
B .
—=- Sterile water
-e- 25% Sterile fermentation broth
10 - —4-50% Sterile fermentation broth
-v- 75% Sterile fermentation broth
9t - 100% Sterile fermentation broth

-4 800-Fold diluent of carbendazim

Titratable acid (mg/g)
~J

t(d)

6 SC-15 TEABRN K H T AR
T EBR(B) IR

Figure 6 Effect of SC-15 cell-free fermentation broth on
soluble solids (A) and titratable acid (B) of P. emblica L.
stored at 25 °C

[T 12 ()T R Uy ek ) A e, 4 B 2 e ik Ak 3
A SEZ 75 B 1R U T B SRS T P K f A, Hovp
75% JG TR & P VR A 3 A LAl AR R o3 BRI TR
AbBRLL, W 25 8 RARSE AR YN 4.8%.

RHTFRIE @Y, — 8 pHEAE 3.0 LT,
A PR, AT R R TR SRS T
R ESEbr. I 6B Al LIFH, 7E 25 °C P sk
T, £ FRE SRS AT R R o Y R AR R
B TCRE K (B R B 2H AT 37 5 R 7 e AR AR b
o5 8 RIS 4 RTFFET 57%, 1K BERMZH R

Ab 3RS AT A R 1 e R IR B e 218, R R
TR VAL P, T 0 25 S S AT i e 8 P ik /0 3k B T
W% 5-8 K, NIRRT EOCTH & BER AL FRZH 1Y
SRS A] i E B34 R OC R KA B B4, e 75%
JCH K R AL FRAL I 9 226 8 KA, ml i R 7 ik
h6.25 mg/g, ETCH KB X BEZ & 26.7%.
3 WE5®

T PR T R A RSB R — Rl 3
K, BRI —F R R G E . A HTFREL
L5 52 )7 B P. choerospondiatis DQ23 1%
e b R R AR, R E, [RBAE ™
A L B R SRR A e AR AR . B
A P TSR AT BB A 10 25 25 2 A TR, A A ff
FAAAL 3 A 5 Y, A5 36 e SRR 17 i g I
WA, RSP R BRI A, i
R B KRR TR R RIS 2, WA
WHRETISR, Y, EIE ML 2R, SIAAE
Bige, SRZBIBORME, BT, E4R0
A B IR U Y T E R ARk, BB
SR J I T LIS TR 1) O 0 AR D P 2R 7 Il 4R
BAL. s LRI TF RN EERGE, i
27 5 3 ek i 5 7 9 DA B TRT = O DL SR 5 DL
Wby B3RS T bk BK 2200 BLATE , X4K
R BUR T 22 KA R K 72.30%, & BB ES i
KA AR B R AT i 73.72%, 5 50%Z 1 R
(B AR 41T i 2 S5 B AR AR T — bk P
ik B P M09, HEXH R Ak 20 B 1 15 3 0 1 917 R4 mT
K 72.1%-84.6%"" s BB IH LA T — R
HERE P XJ93, HOuF AR K 20 1A 1 4 TR P B R
20.67 mm"™, H i [E N 2N AT A AT S K R
TR S PO T MM SR T4 0>, EL et
KT A FRIEN A E R A P. choerospondiatis
FEHURLR B 1) T e o AR S8 M A T AR B
T B T 2R R R SRS P
choerospondiatis DQ23 H.A K 45 B FH i) i<k
W, HP R SC-15 BTG PEfR IR, 20% 0 K TH#
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TR 25 TR 22 AR K A Z8 ik 87.7%, HA Bk
(A L Y 77 o

IRYE TR TETEASHRAE | A B, 2454 168
rRNA P850 4, BIAEH abk SC-15 %8 A4k
N JREETETE (S virginiae), 4E N e BRI A
“i75 JE W% K (virginiamycin) JiAE R, C&AEN—
Fhshn & R RN A, BA A5 A btk
ALY ANETSE B 3AS T—Hk S virginiae
X54, HE MR w A RIFIHSHUE-, 5 1%
i B 2 BETR PO TR R T3k 70% L) o AR T4
i JEHEFE #IXT P. choerospondiatis 5|2 i 4 H 754
SRR B VA AT 1R T A5 3R AR s P
SC-15 KR AA —E N FHME, FIRBIRL
AN BACF R TR ARAE R EAT T 1 i A= B T
PR, BA BTG Y /N ARG AR BT A  BeAh,
IZRARTE B Al 2 A NS M R RN B 58 52 Wi 45 T 1Y)
LA R — RN .

ARSI R R P 4 G R A R, 5 T
ARIRRBIEITERE SC-15 JaTHE & B 4 v AL
R, RIS RMATR S B0 e B B0 4 T
() KA —E BT IR CR (BB A S 800 f5 2 1/ 2R
WLAFAE—E M . AT UK B AR B
75% S W i i A $H ) B 8 AR B R R A, R R
JE R AL 3B AR 22 , P RE 2 R T i B VA BRI AR
1514 R U HH B B A T R A e HE At 2 9 o K
TG I T SRS A L RE 1) R IR, S B RO
A FEAFIZAE GO W BRG0P, il
FH) R R 57 38 T R W S AP R el e fnpi Ak
DRI b , 3 5 B T — AR T TR & T R ) A B 1 FH
Jrak, AR R RS R A R e — AR DL
e BRI FHRIOR 45 A e A 7 A .
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