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i E:(HX)] @ WFAR 2508, IREEFOALRERZEE TEREEZ, M4
HRASPILBRAEN YT RA LR EALEA, [B 6] HHRBAESC LBV E LIERKA
SAHMFHITADF R L, ARNAHRNAKARTR. FELAFHRRAEZEZ LA, [F%] &
A 8 A B3k, Bt PRAEBIARE LS BKAE; RIESH B AN 16SIRNA LR A7 R
RMESATAEE % A0, KA PCR AR 4 B 693 KB B ARIEAT |1 A R BR 4B (PK S-11) R 45 B
LE MR KS. FEAZIEIR % KA R EE(NRPS) IR F BR L4 M3 AL 2T R34 F A WA RATIR 3-&
A-5-H - RFREH(AHBA)YRT R FHRBA A F R X E(Hao) kT Rt X A %S
ARILEAR I AT A A R IL B AR [B M6 B MR EATIRARE B, AMRZ LR LEFER. ARE
RERRAL, FAFRIORG W e AT A F R EFEF L. (BRI KN 4 LHET 55
B 231 ALK, AT TG, AP HERAANRE AR, 68 A KE e Ao IR 5
METEVEA LHAMESRARE, LF 6 AN ER 4FAMEREARE, t—Fe)drH
EMAN DT AAMNGARE Y RN A LT HEAE EN, LF 8HEAH S ERY
F LBAE GRS R 1I3ME T EALAALEE ) At , 10 AR ELR 8049 52 B i A TR AR
SHMETRZOAADAFTREN. (LRI BBRMNFCAHVELETEARFTHAKAHA
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Bioprospecting and bioactivity screening of culturable
actinobacteria from color desert in Dengpa, Tibet

Ll YaMei? Buheligihan-Baikeli' BAO Jie® GAO Juan?
WANG Juan-Juan® LI Yu-Mei®

(1. The Xinjiang Production and Construction Corps, Key Laboratory of Protection and Utilization of Biological
Resources in Tarim Basin, Alar, Xinjiang 843300, China)
(2. University of Jinan, School of Biological Science and Biotechnology, Jinan, Shandong 250022, China)

Abstract: [Background] The problem of bacterial drug resistance is becoming more and more
serious. The development of new antibiotics far lags behind the clinical needs. The discovery of
microbial drug resources from special habitats is expected to solve this problem. [Objective]
Biodiversity and bioactivity screening of actinomycetes from color desert in Dengpa, Tibet were
performed, which would lay a good foundation for discovery of the resources of medicinal
actinomycetes and new antibiotics. [Methods] The actinobacterial strains were cultured on
8 different media. Biodiversity of actinobacterial strains were analyzed according to 16S rRNA gene
seguences. Detection of PKS-11 (ketosynthase, KS), NRPS (adenylation A domain), AHBA and Halo
genes was performed by PCR and agarose gel electrophoresis. Screening of antimicrobial activity
was carried out by filter paper method. Antioxidant ability including total antioxidant activity,
hydroxyl and oxygen free radical scavenging rate was tested by the chemical method. [Results] A
total of 231 strains were isolated from four soil samples from color desert in Dengpa, Tibet. 16S
rRNA gene analysis revedled these strains were affiliated with seven actinobacterial genera.
Sreptomyces was the dominant genus. Screening of biosynthetic gene clusters showed that 68 strains
had at least one of four biosynthetic gene clusters and 6 strains had al the tested biosynthetic gene
clusters. Furthermore, secondary metabolites produced by these strains showed antimicrobial activity
against certain pathogens and antioxidant capacity towards hydroxyl and oxygen free radical
scavenging. Therein, eight strains displayed broad-spectrum antimicrobial activity. Thirteen strains
showed the positive total antioxidant activity. Ten strains had good hydroxy! free radical scavenging
and three strains showed positive oxygen free radical scavenging. [Conclusion] These results
exhibited that there are abundant actinomycetes medicinal resources in color desert in Dengpa, Tibet,
which was promising for discovering new strains of actinomycetes and devel oping new antibiotics.

Keywords: Color desert, Actinomycetes, Biodiversity, Antibiotic biosynthetic genes, Antimicrobial,
Antioxidant
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SR VDR A BT R 8 A TICER R LA AR R
R A 15 TINE S /b i e Y (B ELsDa kg Y01 =)
KWETT o B, MABTHLLE BT~ Ty be - b 43 55
1) 25 T TR (Septomyces leeuwenhoeki C347) 7] 7
AT 1+ IR NERSE B4 R Chaxalactins
A—C FLHr L2 924714 & ChaxamycinsA-D, x4t
BPUAE R AMUEAT BT i A ER e PER R i B
A SRPUR PRSI IR DT
U IRBE R R (Sreptomyces sp. DB634) 73 5 11 28 &
MR 25777 4= 1 (Abenquines A—D), i 4 T Fl EL I K¢ ik
JBEEAT LIRS AR s SO D4 B
22 141 J@ T 2% i (Saccharothix sp. SA198) 7 & FHL i
2H B I AV (LAY A4 FI AS) LA T ik s
TR, R 22 AR FLTRT 9 S/ NI T R AR 2 2 pg/miL,
Xof 41 T 1) S5/ INAT T ok B 7E 1040 pg/mL™

VG5 £ Ak o R 1L b T R R D I A
X, F¥iEk 5000 m DL b, Al A kX, f
B ARV s St K I S e, TR
SIER T, VW EMIRIZE KRS, ERARk.
SCHR R 25 2R B E R G G P4 A B RS VD A 1
LR PR S LA WS MR OG5
1 MRS I3
11 w8
111 #&

2015 4 9 J] RAE VU B FLR VDA [F] XI5
AFITREE LIRS 4 3 (S 5 XZ1-XZ4), 3T
50 mL JCH 0, B8RSR E JE BT -20 °C
i o XZ1 MUbEh R - FE, XZ2 A X 4, XZ3
RUNEHLT 30 em )2 K, XZ4 R K FEE A
112 FERAFIFLEF

Nova 2xTag-HS Forest Mix, JtitZFimisRk
HABRA W ; Agarose, Andybio 24 w]; HoAth i
Sl ES Ve T

G TAER, MR AR A E ;RS
A6, IR R LA A IR FL R
By, B ZERITHIA  /NUELLHL, Eppendorf

AG vH]; PCRYHAL, UM H B A BRA A
FEIR, RSB R A5 B A 5 7 i 4
FLRREAEASL , b T A A P I A A R ) 5 FL KA
Jem N — YR R A BERRURAX, Jbai%E
BNV R RA A 5 fefk 22 AL, KM L T4
g A RN ;s BEFRIY, Thermo Fisher Scientific
TSI 8
113 EFRERAFIFI

(D) e R T BORE - KA T B 85 57
(HT,g/lL): L-KI 14 HE 0.5, R 5.0, K-HPO,3H,0
0.6, FeSO,7H,O 0.001, MnCl,2H,0 0.000 5,
ZnSO47H,0 0.000 5, ¥ifE 10.0, pH 7.5, HVG #;
FEH(g/L): JBHER 0.5, NaHPO,12H,0 0.25,
MgSO,; 7H,0 0.025, FeSO,7H,O 0.005, CaCOs;
0.01, 4i4:2% B1(Vbl) 0.002, ¥fig 10.0, pH 7.5,
A Z R B 7R 5 (GA, olL): il 3.0,
L-¥5 22 0.5, K;HPO,-3H,0 0.5, MgSO,-7H,0 0.5,
Bifig 10.0, pH 7.5, HV JEIH IR B IR (IL):
JE5 MR 0.5, NaHPO,12H,0 0.25, KCl 0.85,
MgSO,7H,0 0.025, FeSO,7H,0O 0.005, CaCOs;
0.01, Vbl., ##&E . MR, Vb6, iZmRE5 . LB,
IR H R4 0.005, A£PK 0.001, Fifg 10.0, pH
7.5, FRAEMRIEFEHF(SPT, o/L): Hil 7.5, L-B&%
2 0.25, L-K&WH: 05, KHPO,3H,0 0.25,
MgSO, 7H,0 0.25, NaCl 0.25, FeSO47H,0 0.005,
FeSO,7H,O 0.001 , MnCl»2H,0 0.000 5 ,
ZnSO,7H,0 0.000 5, #ifi§ 10.0, pH 7.2-7.4, &
AR SR (SG2, g/L): #i%ibE 0.5, &
i 0.25, NaCl 0.25, Vbl, Z#ZE . M. Vb6, iZ
fRss . URE. ZERHRSS 0.005, A% 0.001,
PiiE 10.0, pH 7.2 M s bE- Il 2 B 55 97 5L (HF, g/L):
VSR 2.5, IR 0.5, (NH4),S0,40.5, NaCl 0.5,
CaCl, 1.0, K3HPO43H,0 0.5, MgSO, 7H,0 0.5,
Vbl, #H#E . MHEE. Vb6, ZEREG . ILEE, ZHK
FIR4% 0.005, A:#1% 0.001, Ffli 10.0, pH 7.2, X
RAERREIRHE(SF, glL): MK 2.5, Bl 100,
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pH 7.2,

(2) alifk. DARMRBER A K B I HE—E
MR RHE(DS, glL): ANAENEREN 5.00, THEE
0.30, KNO;0.05, MgSO, 7H,0 0.05, K,HPO,-3H,0
2.00, CaC0s;0.02, FeSO,7H,00.01, pH 7.5,

(3) KB M FIE—LB R (g/lL): B
¥y 5.0, & M1 10.0, NaCl 5.0, Biifl§ 20.0, pH 7.2,

(4) #M#HlF (mg/mL): K,Cr,0; 25.0, HFERES
30.0, JiZkHiM 50.0,

114 IgREH

i 4% {5 B Jfd 1 (Pseudomonas  aeruginosa)
PAOL hy A 52 06 =5 (O 6 o Pl , 4 ¥ €5 ) %8 K T4
(Staphylococcus aureus) ATCC 25923, i35 43 KT
T4 (Mycobacterium smegmatis) ATCC 607 il [ 2%
1% £} 74 (Candida albicans) ATCC 90029 It [ 25 [ it
RIG AP ORI o
12 7k
121 #HERAESERNERERS S

Bl A B IO L S AT BT,
SR PR TG T AH PRI Ry AR o B 2 g AR
18 mL MOPS Fl CaCO; iR A7 i (1 g/L MOPS,
0.2 g/L CaCO3)H', 32°C, 180r/minf&i% 1h; W%
Bl mL HIERWE 9 mL KRIKH, BEE T
10 fERREERR RS, BB 0.2 mL 4546 T 8 FhJ s 45
FRI I, BEIHIERT IR 32 °)C 5%,

122 BRIV S R

Sy EEARTE 32 °C 5557 2-6 JE, Jom & F Tk
WU, T DS AP BTl Zesiftk, B
2GRNSR FRY), H AL IF R AR 2 DS R
B EL, 2°CHiRAKIE, BT 4°CIHRIE.
123 HTF 16S rRNA EEFFIHIRMLE 24
S

(1) AR A PRIEN 4] DNA $EH, AR A
F 1.5 mL B0 H, fiiA 300-500 pL TE 2% ik
TRAT R P 6 A4t e e A S fef T AR B T AL /100
RFH 10 mg/mL F%5 BT, 1/100 {&FT 20 mg/mL 2
P K, SRS, 37 °C KIBRIR 30 min, JA

1/10 A& F1 10% SDS #1 0.5 mol/L EDTA, EiffliE 4],
55 °C /K I 1 he A SEIARFR A W A5 - 5 G e
(25:24:1, AFIE)RE, 4 °C. 13 000 r/min &>
10 min, HU B3, A 0.6 fFHAFR SR EE, —20 °C
ULUE 30 min, 4°C. 15000 r/min &.0> 5min, 3 F
HW . A L mL 70%Z BEGEAUTTE 1-2 1K, 4°C.
12 000 r/min &5.0> 5min, 2% FiER. AR TG
AIA 50 puL 4 B F K B R ITTE .

(2) 16SrRNA X751 PCR 43 . LA 4k 18
L[R2 DNA ik , % 38 519 27F (5-AGAG
TTTGATCCTGGCTCAG-3)#l 1492R (5'-GGTTAC
CTTGTTACGACTT-3")¥/ 1% 16S rRNA JL[H ¥4,
50 uL PCR JZ Wi {A % : 2xTag-HS Forest Mix 25 ulL,
514 27F (20 umol/L) 1.5 uL, 514 1492R (20 umol/L)
1.5puL, FEK4 DNA 2L, JoR7K 20 ul. PCR 2
M. 94°C5min; 94°C 1 min, 55°C1min,
72°C 1.5min, 35/ ¥ ; 72°C 10 min,

Q) JFA MRS L BEW M E. K 16S
rRNA JE[HFES)F ] NCBI BLAST LR AL
PEEEXT,  DUR R 3 s HAT R0k 2 1) BB TR R 1
16S rRNA B HFAIE RS x4, A BioEdit 3k
ity 27 s tex, R MEGA 7.0 # L
Neighbour-Joining %77 Rt R Gt &
BN, R FERYE Kimuratwo parameter 15
RIPEASG , B2 BURE 1000 R iEAT A JRAE /A PR, E
TR RTINS F4 AR e Pk o
124 MEREVEREEFRRN

XT3 B ARAT IR R AT B AE R A A
HFERY PCR R, A4 11 YR E A A (PK S
ARSI KS FEHIFA | AR A Z KA
(NRPS)IRFFER L L5 ek A LR P4 | 2 ibdshiE &
YA RETR 3-FHE-5- R - K R A i (AHBA)
PR X3 A 471 R 7 2R AR MR 08 A 1T 1R v AL il
(Halo) =7 XILRFF 41 . PCR ¥ 1AL E 4 FhILIA 7
IR ARSI YIaNZE LR, BT

PKSII 5 94 °C 5 min; 94°C 30's, 60 °C
30s, 72°C1min, 321 {E¥; 72°C5min;
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*1 MEREYMERERFIR PCRE3 MR FERK/N

Tablel Primersand size of PCR amplification for antibiotic biosynthetic genes

FEP 5190751 K
Genes Primers sequence (5'—3’) Size (bp)
PKSHI KSa TSGCSTGCTTGGAY GCSATC 600
KSB TGGAANCCGCCGAABCCTCT
NRPS A3F GCSTACSY SATSTACACSTCSGG 700-800
A7R SASGTCVCCSGTSCGGTAS
AHBA 755a AGAGGATCCTTCGAGCRSGAGTTCGC 750
755b GCAGGATCCGGAMCATSGCCATGTAG
Halo Halo-FW TTCCCSCGSTACCASATCGGSGGAG 600
Halo-RV CCSACCAWGACCMWSTAGGGSG

NRPS #:[A: 94 °C5min; 94°C30s, 59 °C
30s, 72°C1min, 3271 ; 72°C5min;

AHBA JL[H . 94°C5min; 94°C30s, 57°C
30s, 72°C1min, 32 7E#H; 72°C5min;

Halo J&[H . 94 °C 5 min; 94°C 30s, 58 °C
30s, 72°C1min, 32/ME¥; 72°C5min,

1.25 BREEEBOR BB IR E

PR R A AR AR T DS Bk,
32°C, 180 r/min¥53: 7d, 4°C. 12 000 r/min &
L 30 min WAE K BER i, SRR R 1
PHATAEE; WA 80%M TR 2 ; Fie% 25 & AN
P BRI PR ZE T, A B i
1.2.6 HIEGEMFIEITEMETFIE

(1) PEETEPEG L . W 60 pL PRV AR
TFEZEN 6 mm WETE IR b, R R T
Je W U AT HE 7R AR RS E A b, 37 °C Bi g
24 h, WEIFIC IR B BHAZ .

(2) Préafbis ki, 1) ByEEEIE
SPUAEARE T R AL R R A BR A /AT
AALRE S G E - 2) ¥ A HSETEBR R A E -
JWAK 22k 8.8 mmol/L KA TR - B 1 mL, il
AFESMVER 1 mL, FINA HO,J5 8 ), 37 °C
SN 30 min, LAZEIRZK k25 (IR IR, I 7E ODsgo,
THEAE S A SIS RR % . 3) A B g
I E R FARTR =By A E AL E At s
4%, B 50 mmol/L Tris-HCI 2% ik (pH 8.2) 4.5 mL
BT 25 °C KRR 20 min, Z3HIH0A 1 mL ke
SRR 0.4 mL 25 mmol/L AR = FiAT, 1RA)

J5F 25 °C /K% 5 min, fiTA 1 mL 8 mmol/L
HCI £ 1, %€ ODoggg, THEFENXTE H H 3k
HITEBRR

2 BRGS0
21 AEBAFRVEIIEAERMEEN SN
M 4 VD RE R oy B alifh 3 231 BRI,
WRIERIETESWILHEE, %8 68 PR iAT
16STRNA FEH PP B F X, 250 B 68 HRilk
R4 TR AN 6 4~ H 6 MR 7 ANEE 2),
HBE RS [ )& (Sreptomyces) 60 #k, (57> Bk I bk
1) 88.2%, AZUDIRA BRI 2SI s TRA i
24 8 bk, RS R ICIA & (Nocardioides) 2 F4 .
e 2% (1 & (Lentzea) 2 #% . 25 v G IR J& (Kocuria) |
Wi R G & (Nocardia) . B 24 14 J& (Saccharothrix) .
S ER R (Kineococcus) % 1 #k . #B /- R 3 Btk
H R PR AT 16S rRNA 5L [ 7 51 44 £ 114
Neighbour-Joining R ZEHHALR AN 1 7, PV
LR S GenBank Hidis 2 v 192 % TR AL
PETE 98.5%-100%, Fifiiltk i XZ-126, XZ-1.
XZ-83, XZ-165, XZ-62, XZ-46 5 GenBank ¥ i
J% 1 B2 2% 14 bk Nocardioides luteus KCTC 9575
Kineosporia aurantiaca OTSz_A_212" . Saccharothrix
longispora NRRL B-16116" . Nocardia asiatica NBRC
100129" . Lentzea albida IFO 16102" . Kocuria rosea
DSM 204477 AR {5 43l 99.86% . 99.85%.
99.43%. 99.42%. 98.58%. 95.37%. H:if, Fikk
XZ-62 Fl XZ-46 FAHLE et A Bon BRI T S5 18
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Table2 Biodiversity and distribution of 231 strains

H 28 & BRECE
Order Family Genus Number of strains

Stretomycetales Streptomycetaceae Sreptomyces 60
Pseudonocardineae Actinosynnemataceae Lentzea 2

Saccharothrix 1
Streptosporangiales Nocardioidaceae Nocardioides 2
Micrococcaes Micrococcaceae Kocuria 1
Corynebacteriales Nocardiaceae Nocardia 1
Kineosporiaes Kineosporiaceae Kineococcus 1

Nocardioides sp. XZ-106 (MF059133)
Nocardioides sp. XZ-126 (MF059215)
Nocardioides luteus KCTC 95757 (NR_044982)
Nocardioides albus KCTC 9186" (AF004988)
Kocuria turfanensis HO-9042" (DQ531634) —
Kocuiria arsenatis CMIE1" (NR_148610)
3 Kocuria sp. XZ-46 (MF059103)
M 96" Kocuria rosea DSM 20447" (NR_044871) _
Streptomyces labedae NBRC 15864" (NR_041192) -
Streptomyces sp. XZ-183 (MF059188)
Streptomyces ervthrogriseus NBRC 14601" (NR_112438)
Streptomyces ciscaucasicus DSM 40275" (AY508512)
Streptomyces sp. XZ-112 (MF059110)
Streptomyces fimicarius NBRC 13037' (AB184269)
03 Streptomyces sp. XZ-99 (MF059132)
60 | Streptomyces microflavus NRRL B-2156" (NR_043854)
35! Streptomyces microflavus NRRL B-1332" (EF178673) _
47| Nocardia asiatica NBRC 100129 (NR_028644)
ﬁl‘ Nocardia sp. XZ-165 (MF059139)
Nocardia abscessus NBRC 1003747 (GQ376194)
85— Saccharothrix sp. XZ-65 (MF059133)
33 Saccharothrix sp. XZ-83 (MF059173)
Saccharothrix longispora NRRL B-16116" (AF114809)
40| 1 Lentzea kentuckyensis NRRL B-24416" (DQ291145)
93 Lentzea waywayandensis NRRL B-16159" (NR_114495)
46 Lentzea albida TFO 16102" (NR_024649)
75

100
Nocardioidaceae

— Micrococcaceae

— Streotomycetaceae

35

Nocardiaceae

— Actinosynnemataceae

Lentzea sp. XZ-62 (MF059166)
— Kineococcus radiotolerans ATCC BAA149" (NR_074542)

— Kineosporiaceae

59 [ Kineosporia aurantiaca OTSz_A_212" (FM886842)
0.1 99 Kineosporia sp. XZ-1 (MF059219) -

1 EoEHET 16SrRNA ERFEFFIH3E A Neighbour-Joining R Geit (L

Figurel Neighbour-Joining phylogenetic tree based on 16SrRNA gene sequences of particial strains

T 2035 E B 2R Bootstrap 3143 1 000 WK AGEE SR R 0.1 FoR LIl ; 355 Hh 755K 16S rRNA JEH F 5111 GenBank
BT,

Note: Bootstrap values based on 1 000 replications are shown on at branch nodes; Bar 0.1 substitutions per nucleotide positions;
GenBank accession numbers of 16S rRNA gene sequences are listed in brackets.
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o CG TR 25 e D TR T TR R 1) e e AR 23 301 A
98.58%7l1 95.37%, H7E N-J LR Fr 85 A & &
MRIE RS, — 52, XEENIE XZ-62 WIREMIE %
[C TR (Lentzea) i — 8Tl , T bk XZ-46 Al figh %
72 [ & (Kocuria) B — Nl

AN [RVRE it FAS [ 5 75 35 v 4 1) il 4 v 0 o
DL 2 IR 3, MRESRRIESRE , 4 OyFESh e bk
XS XZ2 S BIN Rk 2, VIR A
XZ1 5y BB Mk o N B3R R | ISP
(B ARG SN GA (IS A R I Ig s 52 58)
BRI EREZ
22 ImEREDEREREEN

XoH I S8 R (1) 68 BRI 2R R BRI AR A A T T
RIS G WA KS, AEZHHA Z IR G 4514
WA CEEPUE R AW TR 3-2 E-5- -
KR ATEAHBA)RSFIX | 5 RIS 1R
i AL (Hal o) R < X JE R T 51 i) PCR 44 . B3 141
PROYFAVEY HE 25 R BoR ¥ B E7E 600 bp 447 .
700-800 bp. 750 bp Z=47. 600 bp Z- 45 i) DNA J
BtAral o PKS-1I. NRPS, AHBA ., Halo {45F X 1
FE DR P34 5%ty (B 4) o A kil s Bk 19 PCR 47718
gL R (B 5), 68 FRACEZR B ik 34 2= /0 H
B AL R YA S i —Fl, Hod 6 B[]
B HA AR A=A L, 20 #RIFIEF HAA PKSH
NRPS. Halo —FpAEY& R, 17 tRlFEHA
PKS-11, AHBA . Halo =FPA 914 pE N, X e
PR b R HLAT Z R A ) B SRR ) R A
23 HIEEMTFELS R

R A 4 T 1 DR ARG I 5 5, X i AR A5 1
68 PRI R4 BT TR A RE, FkKERR
1% £ TG 2% HU A 205 0y i A7 A4S 118 T T 92 12 VR0 Wk 4 0 1
oA — B A B EAT B TS I R R A B
FIPERIR. Geitai R s (& 6), Al i w ik
/DRI A — A W AT EE Y, 56 PREE
VR L 5 MR AT TR R AT T 24 T B M
JRLTRIE M, B4 RREERE P . 7 MR A R R AT B
S G P S W B A BRI TR TR, 49 MREERE A

120

99

100
2 80
2
Z 60
S 60f 53
2
E a0f
Z

19
20+
0 J 1 1 1
XZ1 X72 X73 X74

Samples

2 TRERPIBENHNEENE

Figure2 Theamount of isolatesfrom different samples

tn
]
1

40

(5]
<
T

Number of isolates
(]
=
T
[
C
(=]
=
°
°

(== 1
T

HV HVG ISP7 SG2 SF  HF
Media

3 TREFETSBIHNHEENE

Figure3 Theamount of isolates from different media

GA HT

bp Marker PKS-II NRPS AHBA Halo

4 PKSIl. NRPS, AHBA #1 Halo ZE % PCR #~
B kA

Figure 4 Agarose gel electrophoresis of PCR amplication
for PKS-11, NRPS, AHBA and Halo genes
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Figure5 Resultsof screening on antibiotic biosynthetic genes
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Figure 6 Results of positive strains with antimicrobial
activity
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Table3 Resultsof screening on antioxidant activity

bk ST ALRE T = H R S H BRI RR
Strains Total antioxidant ability Hydroxyl free radical scavenging rate  Oxygen free radical scavenging rate
(U/mL) (%) (%)
Sreptomyces sp. XZ-5 = 69.70 =
Sreptomyces sp. XZ-6 49.53 81.62 =
Sreptomyces sp. XZ-35 = 57.65 =
Sreptomyces sp. XZ-47 = = 52.05
Sreptomyces sp. XZ-94 19.05 87.48 =
Streptomyces sp. XZ-98 34.62 = =
Sreptomyces sp. XZ-100 19.28 = =
Sreptomyces sp. XZ-107 13.09 = =
Sreptomyces sp. XZ-108 17.49 53.34 =
Streptomyces sp. XZ-110 21.38 = =
Sreptomyces sp. XZ-112 13.03 68.17 =
Sreptomyces sp. XZ-113 13.74 60.30 =
Sreptomyces sp. XZ-159 20.24 59.77 =
Sreptomyces sp. XZ-160 15.85 = =
Sreptomyces sp. XZ-177 = 57.44 =
Nocardia sp. XZ-165 = = 66.91
Nocardioides sp. XZ-106 49.82 = -
Nocardioides sp. XZ-126 36.36 = 91.72

TE: PEPEXT AR Ve (0.05 mg/mL) Ry E BT A LR )y 12.84 UmL ;s —: HUAAIG AR TS,
Note: Total antioxidant ability of positive control V¢ (0.05 mg/L) was 12.84 U/mL; —: Antioxidant activity was less than statistic.
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