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Abstract : The effects of three macroporous adsorption resins D3520,DS-8 and DM-301 on the production of palmarumy-
cins C;, and Cy; in liquid culture of endophytic fungus Berkleasmium sp. Dzf12 were investigated in this study. All the
tested resins enhanced the production of palmarumycin C,,. Only resin DM-301 enhanced the production of both palma-
rumycins G, and Cy5.81.3% to 95.8% of palmarumycin C,, was distributed in the resins. When resin DM-301 was ap-
plied to the medium at 4.17% (g/mL) on day 9,and then harvested after 112 h incubation, the maximal yields of pal-
marumycins C,, and C; were obtained as 122.72 mg/L and 55.99 mg/L,which were 56. 04-fold and 1. 88-fold in com-
parison with those (2.19 mg/L and 29.86 mg/L) of the control,respectively. It can be an effective strategy for produ-
cing palmarumycins C, and C,; in future large-scale culture of Berkleasmium sp. Dzf12 by adding macroporous resins.
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Table 1  Chemical and physical properties of the tested macroporous resins
KALM AR ) NN FIA LA Ko
Bt LK) RER :
Macroporous Polarit Particle size Surface area Average pore Moisture content
resin otantly (mm) (m*/g) diameter (nm) (%)
D3520 Non-polar 0.30~1.25 480 ~520 8.5~9 71.56 +0.18
DS-8 Weak-polar 0.30~1.25 500 ~550 12 ~14 63.55 +0.10
DM-301 Middle-polar 0.30~1.25 =330 14 ~17 65.48 +1.32

TE B TROIE B9 KL AR R AR A

Note ; The information was provided by the manufacture except the moisture content.

1.3 K H*
1.3.1 K IUR AR S 69 TR 22 B R Am

H4 3 P RALIR B s FH JC 7K O BEAE % IR IR
24 h, FHZEWKBE 3 ~5 W, B BN B3 Mok .
SR J5 FH 1 mol/L NaOH ¥ 111 12 h, Z81R7K e 2 v
PE, B 1 mol/L HCl i1 12 h, HZRIR/K R 2
R R B Ak B G R AL g AR R
0.50.0.75.1.00.1.25.1.50.1.75 2.00 g f % 7F—

Rt R 2K T 121 °C KTA 20 min,

FIUEARW 230K 53, F45 9 d 23 il s in 22 3 FR i
(P23 30 mL B5 IR 30) Hv, B A 4% i J52 5393 Oh -
1.67% 2.50% .3.33% 4. 17% .5.00% .5. 83% il

6.67% (g/mL) . H53%0.16.,32 .48 64 .80,96,112,
128 144 b J5 73 BIMCS o X B Ay A 4% o AL UG R A
BB 3 K
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Fig. 1 HPLC chromatogram of the mycelia extract
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Table 2 Effects of macroporous resins on mycelia growth, palmarumycins C,, and C,; yield in liquid culture of Berkleasmium sp. Dzf12

B RS i HRALRIAE Mactoporous resin
Biomass or yield CK D3520 DS-8 DM-301

Mycelia biomass (g dw/L) 6.47£0.12 a 6.580.37 a 5.21+0.02 b 6.70 £0.05 a
Palmarumycin C,, yield in mycelia (mg/L) 2.00=0.46 d 9.20£0.45 ¢ 3.98+0.11 b 18.38 £0.21 a
Palmarumycin Cy, yield in broth (mg/L) 0.00£0.00 a 0.00 £0.00 a 0.00 £0.00 a 0.00 £0.00 a
Palmarumycin C,, yield in resin (mg/L) - 40.08 £1.85 b 89.58 +2.74 a 90.64 £1.32 a
Total yield of palmarumycin C,, (mg/L) 2.00 £0.56 d 49.28 £2.38 ¢ 93.55+2.97 b 109.02 +2.59 a
Palmarumycin Cy5 yield in mycelia (mg/L)  10.45 +0.46 c 14.62 £0.39 b 3.36 £0.53 d 23.27+0.63 a
Palmarumycin Cy5 yield in broth (mg/L) 20.28 +1.21 a 0.00£0.00 b 0.00£0.00 b 0.00£0.00 b
Palmarumyein Cy3 yield in resin (mg/L) - 10.00 £1.29 ¢ 16.44 £1.14 b 27.71+1.18 a
Total yield of palmarumycin C,5 (mg/L) 30.73+1.87 b 24.62+2.53 ¢ 19.80 £2.59 ¢ 50.98 +1.67 a

TE R PR IME = bRf2e . CK 7R WG R BT ABIRIR o
Note ; The values were expressed as means + standard deviations (n =3). Different letters indicated significant differences among the treatments in each row
at P =0.05 level. CK meant no resin was added in the medium.
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o0

54.71 £% ; Palmarumycin C, B 7= &t [F] B 15 2l & oK
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2C), Hy B AE B IS DM-301 1 5 AR % i Mk E R
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Fig.2  Effects of resin DM-301 on mycelia growth (A) , palmarumycins Cj, (B) and C;; (C) vyield in liquid culture of Berkleasmium

sp. Dzf12

Note ; Different letters indicated significant differences among the data of each situation at P =0.05 level. The error bars are standard deviations,n =3.
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&<  Palmarumycins C, #1 C, =220

H JC TR A F B R FL I AR i DM-301 #5002 1
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RN, 45 R A 3 i, WA KEiE
LRGSR A SE T F VA H B 784k, T Palmaru-
mycins C, Fl 5 A S0 5 BE A T35 75 I 18] (14 15 i i
B, A5 B R . SRR DM-301 F55 9 d i
IR 4. 17% (g/ml) , 4EH552 112 b J5 , Pal-
marumycins C,, F1 C; #7=& (122.72 mg/L Fl 55.99

mg/ L) 335 B 55 KA, 430 2 X5 HR (2. 19 mg/L Al
29.86 mg/L) ) 56. 04 {5 F1 1. 88 £, HLHi @
W ig DM-301 J5 fefEUGR S [A] Ry He g5 5% 112 h,

3 #ig

AWFFELLEL T 3 FhRALIZ B4 i (D3520 . DS-8
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AR B 28R A ) Palmarumycins C, fll C 3 P2 5
MER W, 3 B iy @ 2% /2 #F Palmarumycin
C,ro e, H 81.3% ~95. 8% ¥ Palmarumycin
Coo BRALM R R . RATR R DM-301 [a) iy #) T
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Fig. 3  Effects of incubation time of resin DM-301 on myce-
lia growth, palmarumycins C, and C; yield in liquid

culture of Berkleasmium sp. Dzf12
Note : Different letters indicate significant differences among the data of
each situation at P =0. 05 level. The error bars are standard devia-

tions,n =3.
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C, =543 ik 3] 122,72 mg/L F155.99 mg/L, ¢
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1.88 %, ¥ m# g DM-301 %f Palmarumycin C,, fH
FA —E MAEEAEH  (HZEA WX Palmarumyicen C,,
FERESER , 1 IE D3520 F11 DS-8 X} Palmarumy-
cin C, (IR ZILA — & MHIER (F 1) , 7 Pal-
marumycin Clzj% Palmarumycin C, A=A R B
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Cop K7 B H 5k, AT fd Palmaramycin C 7
Wb X — G T 2P . TR A RS R
AR W AR S B LA OB R 1A AR
BB 25558k )] 5 ( Fusarium redolens ) Dzf2 & B2 55 37
H 77 & 7 ( Beauvericin ) (15 , 1 Z ( Ganoderma
lucidum) & B ¥ 3% 4 77 R 2 8 ( Ganoderic
acids) "2 . AW B M W9 N A B Berkleasmium
sp. Dzf12 X =4 Palmarumycins C,, FlI C; 855 i
B, s n I FLIE B i e B R A1 A 4
REATR ML Ab 7 v B2, Wl P Wy il 13 1 450, e
A %S Palmarumycins C, A1 C,, BYF=

ANTR] AL BHARE JIE XS P4 AE LT D2f12 1 Palma-
rumycins C, fl C3 77 1 F R 52 I FE 7E I 35 25 7
FIRE 5 RALIE R B Ao Bl e e TR LA RN IR
TZERAEMIMANESFE RR A, AT T R 1R
LB RIS A B, A 2 KRR A2 B, i e 31 5

AR, 53 4h, BT 1 B LI BRI (4
REAE DM-301) X B8R — 8248 Ak 45 W 114 W52 0 R fige WA
AR . AR SCEIR N A Ja RS
B3R N B Berkleasmium sp. Dzf12 A= 7= Palmaru-
mycins C,, 1 C 324 TR .
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