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B O A EMRAEFEEH ATCC10739 BIAL B = £ + N\ KILA B 414 & Borrelidin #AT 7 & B
ey, BARRITE T EARBIZRA, L ARFIRT LB A, A4 pH AL & ISP-2
R PR sk . AR Borrelidin =28, MF AT RERBELM A ISP-2 EHA
R A 1%, A4 pHAE A 6.0, 3EFRiBE 30 °C, KB H 4 7d, *&+Ti& 1.336 mg/L. R
H AT EIR ., B A5 &R & BORAR &35 (HPLC) % & & K 454043 | Borrelidin.
TR KA E R, Borrelidin, B/KL B, 5B 44k

Borrelidin production by Streptomycete rochei ATCC10739:
optimization of fermentation, separation and
purification conditions
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Abstract: The solid fermentation conditions, including fermentation medium, fermentation time, initial
pH, as well as additional carbon and nitrogen source for borrelidin produced by Streptomycete rochei
ATCC10739 were investigated. Under the optimal fermentation conditions (ISP-2 medium supple-
mented with 1% glycerol; initial pH 6.0; culture temperature 30 °C; fermentation time, 7 days), the
highest borrelidin production level was achieved as 1.336 mg/L media. Borrelidin was separated and
purified by organic extraction, followed by silica gel chromatography and semipreparative high per-
formance liquid chromatography (HPLC).
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4E38 1+ NMR 1 X-ray 152 BHP) Borrelidin F
A UR RS RPN, R R E R
15 ] BE SR T X%t Threonyl-tRNA & Al il it $0 i 4
B, £ Borrelidin #% & 3 HA CDK (#H T 41 Jfd
Jo] 33 2R P ) B e ) A1 ) R0 35 A R ol 2SR BT
(ICso 0.8 umol/L)!, HAM Tl ML 45 A= B i M X H s v
Jral e —Emy, A MIRME.

Borrelidin 7] D4R V4 & T 0 [T 44 % ok A
IR (P I B Uk 2 W k7 N AR (EN:c B
Borrelidin 2595 5 7%, i FH 46 U7 6 UK 2R
oo BAEB . I E A Y R Y O A AT R
BAFERT R . AR . AR E R OL . H
& Borrelidin L& 977 EAK, HIBARR:FR 5L
FERHE G IATRE o TR A BERT, 359 s 5
SRAEX I RS AR K, S5 AS G B L
FRARA I, AR T AEXT 210 [C4%E 5 1R AR &
kA ™ Borrelidin WS #E1T AR AL, DA4R & 0L ™
i, JFEXTERET B R AT T o alifh.

1 Borrelidin B4 #9E
Fig.1 Structure of Borrelidin

1 #HR5h%
1.1 EFRFRLER

HW A EETE ATCC10739: W H 35 FEl A fE B A
WAL T

LC-MS Jii%{%: LCQ Fleet Ion Trap MSn Mass
Spectrometer (Thermo Fisher Scientific); %5 AH {4,
JEAY: Agilent 1100 series & Agilent 1200 series (32 [#
Agilent 2 F]); R URAT4HL: ALPHA 1-2 LD, ALPHA
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1-4 (18[F CHRIST & w); B IRi%{L: Bruker
Ultrashield Plus 400M,
1.2 EFHFa
1.2.1 A miEsRE: R2YE Bk,
1.2.2 Efk&EEEFE: SHREFE TN, BH
FHEE T R B JR 35 ROYE R 3E, MS B4,
Bn-2 $5 3k, ISP-2 Ri 3 3k, ISP-4 5383 prg B 5%
FH 1x10° Pa K 20 min,
1.3 XWAHE
131 KB (1) M7 BUGILE 85 B
T R2YE i FR B s 5 FR L, 30 °C 1532 7 d ),
FH 20%H ol s e 4, BEESBRITHL, 817 BT
—80 °C 11147,

(2) FEMARLEE: EHAE 150 mm 3% ES B 3% %%
50 mL [EASEFRIL, R IR MLAEEFD 120 pL 85
W, 30 °C }iF% o AN ] 5256 PR AR AR 1 155 o
1.3.2 REEF=4 9 Borrelidin 2 28IME A %: (1)
Bl AL B I AR A B 77 T80 °C UKAR 1R R
WG Ve ORAl T, KSR BLWPEE 5 I 300 mL P AR L,
TE VKK I HolR P B RE AL FH 30 min, B JFHIETE 1 h,
HEG ISR A 400 pL, 5% EP &b, R1E T
=20 °C UKAH, BV Hrke i o

(2) Borrelidin & E: RH & OB G157
S8, A% A Diamonsil 5 um C18 4, Rz A
AR, B MR, PIAEAEIN 1% HCOOH,
20 AR I 2 A I KON 254 nm, RFL EN
1 mL/min, HERERR 20 uL, VEBIREEE W2 1,

# 1 HPLC #BitaE

Table 1 Elution gradient of HPLC

HPLC 4347 il % HPLC

HPLC analysis Semipreparative HPLC

I} i) B #fl I i) B A
Time (min) B% Time (min) B%

0 10 0 10

5 10 1 10

25 85 3 85

27 85 9 85

29 10 10 10

30 10 11 10
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1.3.3 XEE=Y 9 Borrelidin B9 B S541k: (1)
Borrelidin FFLEE: 5k [FIFE AL EE, H A AE BOR RN
HHLPEIRE .

(2) PR BERAE Z AT 2lifh: fE R FTR 1 e
FLEEYIHEAE IS Tk b 5 — A E T Ve R
MEE: MR =82, 6:4. 4:6. 2:8, 0:10 (V/V),
ABREEVE 3 AR, AR I 21T HPLC A6l .
WA G WG IR T, /it W R
PEATES 2 WAEJE BT 2lifh, YRR Ak LR &
Be=7:3 (V/V), A EWE S E T 5 H B R
fifr, MEEE 45 HPLC 4lifb,

(3) k% HPLC 4ifh: Wakiet 20 e sk
S B RE S 2R 44 HPLC 4ifk, % Phenomenex
Luna 5 pm C18 il 25 4E, WA A AH 7K, BAH R
NG, PIAHIIER 1% HCOOH, i % 3 mL/min,
0 I B8 BOAS I 0 K R 254 nm, PERBEARE DLEE 1.

2 GRE50H

21 EEEHHMKL
2.1.1 A REEFEX Borrelidin == B M :
150 mm BEEEEEFRMAE 50 mL FEAEFEHE, 2000
R2YE. MS. ISP-4. ISP-2. Bn-2 JE#dk, 47
Borrelidin [ % [, 30 °C 3% 3% 9 d., Borrelidin F= &
LI 2,

WE 2 froR, 1SP-2 55 5L A & B Borrelidin
M PE i e i o SEE AN ISP-2 1% 37 KL [ A & % 4k 1
MO 2%, W ERKWEZE, i b RABER—
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Different media

2 FEIERIEFFEST Borrelidin 7= £ B %
Fig. 2 Effect of different media on the Borrelidin pro-
duction

JRR LK, 1SP-4 i F BL A L G L 5 1SP-2 Y557
FEHRAL, AR R AR — )2 2R, T2k
FEBSLE T ISP-2; MS RSB — i, O fufeis
— M, Wz R, PR —BCH K H A Bn-2 $
FRHEAE M, AR, AR A X
JRAE €, R2YE 3557 5L R & e Ak A ALy, 16+ b e
JER, K9 d, FHRIEARKEE,

2.1.2 1%FEETE) X3 Borrelidin FZ 2 8IS M0: 150 mm
PEEEE SRS 50 mL ISP-2 3552 3L, #47 Borrelidin
[ T o DR & A [B) K & Borrelidin 77 f A%, ff
PhR RS ) 8 6-10 do A KRS 3 15 77 L F
—80 °C ¥ ZRAL IR, ZEIR LA 3,
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£(d)

3 FEIEFEE X Borrelidin = £ K 511
Fig. 3 Effect of different days on the Borrelidin production

W 3 Fras, BE{RREF 6 d, Borrelidin 7 i it
I, 8-9 d MMM, AR EARTE A Kt
R A FrEEFE, B 10 RICAW=EaG T, M
Borrelidin B 2HEF, S. rochei ATCC10739 [ {4
KR FILL 7 d S
2.1.3 #2454 pH {E*t Borrelidin =881 NE: /35
PGS pH H 2 3.0, 4.5, 6.0, 7.5, 9.0, & &
ST IR LRGSR, MIAE Borrelidin 71, 4553
VL 4, 424G pH fHN 3.0 I, [EIACRE 35 5L T0 B g 1]
Tk pH A [F X Borrelidin 7= A —E W, 52
B 25 A5 R Pk pH 2R T Borrelidin (17742
2.1.4 MIfNERIREXT Borrelidin FZ £ B9S2ME: L) ISP-2
AR N R, EREFLME . OWIRE . YER . TR BRE
BEVE Sy B0 e U5, B ER R TR T S 0 R R 4T
Borrelidin ;=& W52, 258 LA 5,
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Fig. 4 Effect of initial pH on the Borrelidin production
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& 5 R, FERT RN 5 FrEHInaR A, Hoh
FLBE FIVE R B b o A BT HRE A ECR 1.0% 1 H i,
Borrelidin =4 Al 35 1.336 mg/L K5 J# %8, A& 43
Bk 1.0%M9 708, Borrelidin f2 3k 1.110 mg/L £
FRIE; AR DECN 1.5%09 588, Borrelidin 7= &
A3k 0.994 mg/L ik, AR, FIHHmAE N BHm
i Borrelidin /= 5 £ 5 o
2.1.5 FMiMn&EIE* Borrelidin =SB MH: 1 HL
WGP . R . MHPREN . R A R RGR ER
BRI 20 AT A, % % 4% 1 TR) B n e Y R 45
UL 6o
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i T [ Dextrin
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_ S Do
L T
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BE'5  AR[E kR R H R E 5 3 Borrelidin 7= 2 89501

Fig. 5 Effect of different additional carbon source and its concentration on the Borrelidin production
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Fig. 6 Effect of different additional nitrogen source and its concentration on the Borrelidin production
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&6 F M, 1EFT skl 5 F R, AR E S

Bh 2.0%F) NaNOs, Borrelidin =& 35 0.930 mg/L 1%
FEEE, AR A PR Borrelidin 7= 5 T %, #IMAIA]
RIEAA W= AR BT B S8 34 S i ARG, i LA
55 TP P BRI &R
2.2 Borrelidin F9 9 B4k 1k
2.2.1 ERHEEFL: Borrelidin MR B L
2 WHE AR 3 B, WM RS DU (ESI-MS m/z
488.35 [M-H] ) iEAb & W U4 HL A3 85, &9 i
W [E] A 24.51 min,
2.2.2 #FH#& HPLC 4ifk: Z°FHfil# HPLC 4ifk,
53R A A Borrelidin A% 4, HPLC H & i) /] 2y
24.244 min, 2850 EE IR "THNMR #iEfk &
Y, HR-ESI-MS m/z 488.3033 [M-H] (il & fi
C,sH4,NOg, 488.3090), Borrelidin [ "HNMR %4 5
SCHR[ 151308 AT, #fE 21k 75 2 k&9 8 H bk
a7/

3 g

AR B R RE R ATCC10739 [E {4 & T ™
Borrelidin Z5 4 MIBFFE 45 R 2B, A [R5 72 30 1% b
7= Borrelidin 52 MR K, ISP-2 £5 F7 IL A5 41 1Y R2YE
Hi 3% 4E Borrelidin j* &2 #30T 20 1%, HUCOZ sk
U5 AE 1 % 4 & Borrelidin /= i, JCHZ RN 1% H
M W ENELS pH (A 2R ELENEM A E,
BRE I 0 ™= e B v MR TR B & i it & AR AR
tb, (k&Y - BRREEA | mg/L iRk, a3
$& 5, E X Borrelidin KBEMIMFGE D, Bt —
AR EAL G Y i, RS Y R T R
V8RR B 22 1 A e 5 % 5 SRR 5 7R T
SRk AL E AT . P A A A i 2l 1R A5 3
Borrelidin i %, % Borrelidin 094 ¥ iE PEWT ST
IETE#E T Z

2 % XM
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