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Mycobacterium sp. LY-1 in an oil-water two-phase system*
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AlsiEsi  9a-Hydroxyandrost-4-ene-3,17-dione (9a-OH-AD), via the microbial conversion of phytosterols, is an important
precursor in the manufacture of numbers of modern glucocorticoid and sex hormone drugs. The solubility of phytosterols
was extremely low in water, and the bioavailability was not high, which seriously restricts the utilization efficiency of
microorganisms on phytosterols. To increase the molar yield of 9a-OH-AD further, Mycobacterium sp. LY-1 was used as a
starting strain by the previous mutagenesis, and the effects of the surfactants with different hydrophilic-lipophilic balance
(HLB) values on the biotransformation efficacy of phytosterols to 9a-OH-AD were investigated. The most suitable surfactant
was chosen and a highly efficient conversion system of oil-water (HLB = 7.3) was established. The results showed that the
surfactant Tween-80 with an HLB value of 15 increased the molar yield of 9a-OH-AD. When 4.0 g/L Tween-80 was added, the
molar yield of 9a-OH-AD reached 38.5%. Then, it was found that the addition of the solubilizing agent 100.0 g/L soybean oil
promoted the transformation of phytosterol to 9a-OH-AD by Mycobacterium sp. LY-1. When 4.0 g/L Tween-80 and 100.0 g/L
soybean oil were added, the molar yield of 9a-OH-AD reached 36.9%, and the quality concentration of 9a-OH-AD was 8.17 g/
L; this was 324.1% higher than the control treatment at a higher phytosterols concentration of 30 g/L. The results indicated that
the oil-water conversion process system established in this study could increase the substrate concentration and improved the
transformation ability of the Mycobacterium. This might provide a basis for industrial application.
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Table 1 Screening of surfactants with different HLB values

B PR A AR S (10,0 g/L)

A2 i 4 AR ﬁ% ZJSSE{FH Surfactant added quality concentrations (10.0 g/L)
Chemical component/standard q;{%éﬁ JEE R AR e
Molar yield (/%) Biomass (p/g L)
Control X B - 134+0.5 1.9+0.2
Triethanolamine monooleate ester (FM) = LT R T 4 30.6 + 0.66 4.5+031
Span-80 Wik -80 4.3 3.95+0.45 0.6+0.21
Span-60 173 -60 47 4354021 2.6%035
Glycerol monolaurate (GML) F i B ) A R i 5 4.4+0.35 1.1+0.11
Fatty alcohol ether (MOA-3B) Jigt 7 1t ik 6 3.9+0.40 1.4+0.15
Oleic acid polyoxyethylene ester (A-103) TR SR 4 20 TR 6.5 45+0.13 1.6 £0.10
Fatty alcohol and ethylene oxide condensate (MOA-3)  fIg il SHA L e 4 & 6.5 5.09+0.12 1.1 +0.28
Fatty alcohol and ethylene oxide condensate (O-3 g 10 B 5 3048 2 e 46 5 ) 6.5 4.1+0.41 0.6+0.38
y y (0-3)
Castor oil/hydrogenated castor oil and ethylene oxide & JFRil /AL B R S5 A e 46 50 7 42+0.12 1.7+0.15
condensate (EL-12)
Alkylphenol ethoxylate (SOPE-4) It = 13 R A L Tk 8.5 7.0+0.33 1.6+0.15
Span-20 g -20 8.6 7.7+ 0.50 1.5+0.15
Fatty alcohol polyoxyethylene ether (S-185) JIEs i T 5 4 £ 07 Tk 9 0.7 +0.10 1.5+0.17
Polyoxyethylene laurate (LAE-4) WA I R 9.5 5.5+0.54 1.9+0.25
Tween-65 i -65 10.5 5.5+0.50 1.5+0.32
Isoform alcohol and ethylene oxide condensate (E-1306) 534 5 34 £ b 4 & 1) 11.5 9.3+0.79 1.1+0.20
Fatty alcohol polyoxyethylene ether e B R A L (FLAR) 11.5 4.4+0.26 1.0£0.13
8\111;}1::13}2)6511)0] polyoxyethylene polyoxypropylene ether s B 4R 7,07 T S A T 11.5 179+ 043 1.1+0.28
Fatty alcohol polyoxyethylene ether (JEC) JIG T B2 2 AR 2 07 Tk 12 24.9 £0.60 2.5+0.29
Oleic acid polyoxyethylene ester (A-110) TR SR 8 20 TR 12.5 52+0.13 1.7+0.13
Polyoxyethylene stearate (SG-12) A 5 T 1R i 12.5-13.5 19.2+0.36 2.8+ 0.40
Fatty alcohol and ethylene oxide condensate (MOA-9) fii I i 5 3148 2.4t 45 &5 1) 13.5 8.8+0.10 1.5+0.29
Castor oil/hydrogenated castor oil and ethylene oxide B i iill/ A AL B fR i S A L4 &) 13.5 37+0.21 1.2+0.30
condensate (HEL-40)
Alkylphenol ethoxylate (SOPE-10) Yot B Ty 3R A 0 ik 13.5 2.4+0.21 1.1+0.12
Fatty alcohol and ethylene oxide condensate (O-15)  flgljliE SHA L% &) 14.5 30.5+0.42 3.4+0.15
Tween-60 7 -60 14.5 18.7 £ 0.87 1.9 +£ 040
Tween-80 It i -80 15 36.9+ 0091 3.8+0.83
Fatty alcohol polyoxyethylene ether (OS-15) i 7 15 58 4R £ s Tk 15 9.7+0.14 1.7+0.26
Tween-40 7 -40 15.5 16.2 £0.67 2.8+0.93
Tween-20 I -20 16.5 1.4+0.29 3.8+0.44
Fatty alcohol and ethylene oxide condensate (0-20)  figjiliE SHA L4 &) 16.5 3.7+0.44 0.7+0.26
Fatty alcohol and ethylene oxide condensate (0-30)  JIEWBE 5 A L e 45 &Y 16.5 33.6+0.35 4.0+0.15
Alkylphenol ethoxylate (SOPE-20) Yot B 19y 5 A L A Tk 16.5 33.1+0.57 3.5+0.53
Castor oil/hydrogenated castor oil and ethylene oxide F ik ill/E AL B FRiH S A L4 &) 17 30.6 + 0.44 3.3+0.31
condensate (EL-90)
Polyoxyethylene stearate (SG-50) AR 20 1l IR T T 18 16.7 + 0.68 2.6 +0.21
Polyoxyethylene stearate (SG-100) KA LI NG MR IR 18.5 23.4+0.47 22+0.26
o SETE (1) B 2 i , 45
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i, H 74 9a-OH-ADRY FE /R 15 5 IF 4R B, Tt I 1 ¢ S 30p 1 2
e [ESENS . N » N B
{1 £ 4 4402 5 T 0 /0, 33K 3 ) 8 A VR B 1 Tween-80 23 411 A3 os) 1 w2
ey . N A > \4'9‘ .\R 4
T AR, FEN M 9a-OH-ADKY & . Rk, e &1 fﬁ\gzo— A iﬁé
SE T Tween-80 K 5 it i Bk ¥ 1 4.0 /L. g, HI™ 4 R £
9a-OH-ADJE /R 15 %A K 38.5%, SR A ff ik — b HE . & 10F - - 1,
D4R S FH 0 BT R AL AR 55 2R RS A 2 4 v ) L
5
Oa-OH-ADy i 1, FE A A0 K 7 0 5047 5 . .
N S v \ 0.0 1.0 4.0 7.0 10.0 13.0
REAR T IS I VS 1%, X (3 AR A — 2 P3GV 25O, i R TIR I 3E1- 80 L
%ig,ﬂs E/‘Jﬁ’/ﬁ‘m. it , ?f(?ﬁﬁl] 4.0 g/L TWGGH-SOE/‘J%E{_HJ: , ZIK Tween-80 quality concentration (p/g L)

, RN . . oy, B RERE R E Tween-803 B 3 (L 1 S BE RO R M0,
I%?ETZ:Hﬁ%%*E%{mX#ﬁ*i*?@%ﬂ:;ﬁ%&i@?%?} Fig. 1 Effects of Tween-80 of different quality concentrations on

M) . biotransformation of phytosterol by Mycobacterium sp. LY-1.
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Fig. 2 Effects of different kinds of vegetable oil on biotransformation of phytosterol by Mycobacterium sp. LY-1.
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RGN ZEAERF I, 23 ROAT B e AL A ) S 15 7 9a-OH-AD
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e 3 R I X A A S B A A g (R13) L fE—E u A,
9a-OH-A DI B /R A5 238 i 2 R i 5T etk 2 14 i ( 22100.0 g/
L) Mis¥ 2, PaR 00 Az it 22 55 s (92 0 w7 o it vk 3
it G E100.0 g/L) B, HA™ ) 9a-OH-ADRY EE /K 15 F 9F:
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Fig. 3 Effects of different quality concentrations of soybean oil on
biotransformation of phytosterol by Mycobacterium sp. LY-1.

P15 T 2L G, T 55 T 67 ) o2 i Aot A 5 0 U T 114 B- S AR AR AR,
R (A T U TR 10 e 3 5 TS 1 0 O ot TR 2R ) IS 00 5 S 1k 1D
U P, 7E Tween-80H F i  BE 94.0 g/L, K G & i
R 4100.0 g/LET, 9a-OH-ADEE /K15 %h45.3%, ik
e B 5 55,02 o/L. ARIEGriffinBlie, BT EOR A F G
S HLBAE AT AT, i sk K % ALk R A HLBAE 4 7.3.
25 AR EYRERENSETEELEDSEN

A

T£ Tween-80 1% Jii 1 ¥ i 4.0 g/L, Gl Y I 4 v i R
100.0 /LT, 73 512 48 T A RIS BT i 1k 15,0, 20.0,, 25.0,
30.0 g/LXHE ) §S W Ak iy (62) . 5 R BoR, FEATJK
Yy R, SRR SIS ORUS T AT 570 v, A4 55 it o
TR He B 150 g/LIE i %230.0 g/LIt, 9a-OH-ADJEE /R £33
13.4%T FE518.7%, TE il K 5% AL IR 5 9a-OH-ADJEE /R 153 5 )\
45.3% I P 3136.9%. {H 447 {54 i =k 5 30 g/Lit, i)
JEE RS FIA $136.9%, JR i Bl 15817 g/L, A RIS T
324.1%.

R2 AEIKRMAERENEEELEY SERZ M
Table 2 Effects of different substrate quality concentration on
biotransformation of phytosterol by Mycobacterium sp. LY-1

SRR (prg L)

il : ,
Solvent Substrate quality concentration
15 20 25 30
X it Control 34104 116205 108203 87105

i 3 -80 + K i
Tween-80 + Soybean oil

e &Y

R T4 = A R R R LY- 1% AR AR 4 £ B A 7 9a-OH-ADRY
HALRCR, ARG T K AR AR &, 48 38 Griffin
FE, AR B RR A Fm s PR R fHLBAE B A A, et
MK FEALR R A HLBAE 7.3, 3 1o X 28 1 1% M 75 AU 0 3 19
i 396 X 4% 1 A R AT o e v BEARA, B e 3 IO o R R A )
9 Tween-80 4.0 g/L . K Ti1100.0 g/L. 7F itk Keml -, ##4 f5
iR BE A 1S /L, AT B LY-156 A As 4 55 B 2E 7 9a-OH-

453+09 404+07 388+0.5 369+038
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