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Biotransfor mation of cinnamyl alcohol into natural
2-phenylethanol in two-phase system
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Abstract: Natural 2-phenylethanol was synthesized by biotransformation of cinnamyl alcohol with an
endophytic strain Sphingomonas sp. Z45 from cinnamon. To improve the conversion rate of cinnamyl
alcohol and the mass concentration of 2-phenylethanol, the biotransformation conditions in organic
solvent/water two-phase system were investigated. The results showed that oleic acid was the best organic
phase for the two-phase system among 6 kinds organic solvents. When 1 mL seed liquid was inoculated in
10 mL fermentation medium and cultured for 24 h, subsequently, 10 mL oleic acid and 3 g/L cinnamyl
alcohol were added, and then the reaction was performed at 30 °C and 200 r/min for 12 h, the conversion
rate of cinnamyl alcohol reached 88.0%, and the final mass concentration of 2-phenylethyl alcohol was
2.64 g/L. Compared with those of the mono-aqueous system reaction under the same conditions (additive
amount of cinnamyl alcohol of 3 g/L), the conversion rate of cinnamyl alcohol and the mass concentration
of 2-phenylethanol were increased by 41.2% and 1.43 g/L, respectively.
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FH T L-25 P 2R L s o 0 5 5 A A BR A
AU HTERTIBEGE S, TFA T AR SR
I FH i 3 2 ) — KRR AR N AE TR Sphingomonas sp.
Z45 R ER 2-PE 7R, ROV AN BTN o

PR

OH ADH H
O/\/ NAD* NADH-+H* m

2HZ B
ADH iy Z, sl S i
A WA IR TR W & UK SR kG A BLET
JEC B0 1) AR FH 23R I 4 /K P ) 388 i i R R, TR
FEYI R RIA B —E WS R R M g K.
M, PP BEMELLE A T ARG IR R, A
AL SN T T IR AR R LU LY S R B
AT SR RN =y ) SR A s, i
S HEAT,  ELAE T4 AR % b 2 i 5 il — e ]
FEAT LI I P ROV, 8 ] 8 B AR 4 A4 S I e
L, A AL AR - K AR AR A 2R 32 TR
AR IR W g R U AN LA LR
TR R A RRIK 2-PE I, FIFHK-A BT
PIAH R R B2 S R WAL A=) 2-PE YR EE (W5
1B . KAROLINA 25 B T — R e LSRN N 4
A BB AR ZR ORI EEREAE 7 2-PE 977, 2-PE
() R B EE B K AR R 4R 2.7 % . B A SRR oY
TR PR TR A AE AR R R Ak LKA
FRA %, 2-PE B9 FE, 729 2-PE (¥R BE EG S K A 4

7 T 50%. BENEDICT 2R K 4T % (RE ) 41
FRLIEA T A 2 W Ak, i e A 4 S A S AR K 711
AT RO E=Y, WRFEART 2-PE 3l HI/E
M, BERS T Yk Emr=2, ¥ 80 mmol/L AY
L- AN &R N 71 mmol/L % 2-PE (8.8 g/L,
2R 89% )o TELAPAFERE A JFURE, AL 0 A R AR
2-PE WBFgEH, [RIRRTIG A 7= 4 0 B B4 il 4
AR L TR R I ) A

R T R PR YL AL 2-PE 19773, AR
M 3k O 0k A5 3 A A AL A A B T/ K A T A A
Z, FAEPIRR R P LA RN R Y . A Ak
HWKIR 2-PE WALV HEAT AL, R e I OT
RS AR P2 R AR 2-PE FRTROR S B Rt — 5 3
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Waters 2695 1= SR A (014X, SunFire™C s {4
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rDNA FLHFFI BT, %@ Wtk 245 i
FEPARIEE , JFfn 44 N Sphingomonas sp. 2451,

1.3 EFE

P3R53k (g/L): HIZWE 30, BEAIK 16, W
FRE AN 1, &Akih 0.5, LAKARIREE 0.5, LKA
BRI A% 0.01, pH = 7.0, K s = 5L Fl 7 RE 37 3

AR R R HK R, 41F: 1.05 kg/em’,
121 °C, 20 min.,

1.4 BEHEREFMAEENEDELZE

B R AEFHE P B Fl Sphingomonas sp. 745 4
SR E A TG AT G R R A T L — 34
SRR TR FR ST, T 30 °C. 200 r/min
GG IR 38 12 ho 38, TERBERE AL
TR TR ECR 5% EE R B L | mL BT e Fh 9
# 150 mL =N (CBEWE 20 mL), T30 °C,
59 200 r/min MYIEIRIRGHEIR MY KEESR 24 h
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J& , TCH A T RIS I A BT =R R 2.5 g/L RS
PR B — S B A AL R (iR ), 7E B 41
CEHLET K PIARIRFLEL | S54RI | #I4R pH .
IR R E ) TR 12 he
15 EEEMERNNE

ARSI R, B— e LRI, IZRIRK AR R
WA EMGES, WE RHERAE 600 nm Ak E(H
( ODgg0 )o HRHE ODgoo (y) S5EEEYE (x, g/L)
FRUERZE TR v = 0.7796x—0.3652 3R i 2 Hy 7 1e
1.6 HUFMHNSH

TEFALTR P I A SRR B K OB, I35 44T,
£: 12000 r/min 20> 5 min, U EWEW, FU AR
FE20 1%, H 0.22 pm AHLIERGS IS, RGO
MK 2-PE AP B B AT 5 oA U7 AR S
MROL7D7 RS bR 2 fE , TH5H 2-PE 195
B (g/L), It (1) HERERERFEILE,

PR A T 5 A 8/ Y%o=( PR R T2 ) e 0 Jo 11— TR
PSR A 0 o ) o )/ R RE BT B 0 B i ik < 100 (1)
b W iR B2 3 A mol,
1.7 HERRFANE

TE R FH - 7K R R AR AR 2R v e A S g 25 R, B
10 mL W, % 12000 r/min 5.0 5 min, 4351H
1 mL MR UK MW AR, P ERE 10 5, &
0.22 pm A MBI ST, R0 A i k)
FE RIFEBEAN 2-PE 43 5IFE AR ( Cume ) FIZKAH (Cx)
R SR (g/L), #5358 (2) 4335 A REEE A 2-PE
TEWA R i R 8 (K) 1

K=Cj/Cx (2)

2 HRSE
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VPR Al A A ML ST AR IR R A e Ak
BIRTHE 25 o TEPIHHAE I RIR R P, A HLE )
Ve F B R I . — N A YR B A A
s ISR A AE BT A LI
FEK R TS logP (A ML FIAEARHE K/ IE 2 B
R FR o B R B ) ARG A, —
f8 logP fH>4 BY978 MLIE T XA W A R0 6 2 TR
RAEYMHERN, S S RO IRIE AR R F51E L-
KA 2-PE BIA o420 sk T 2R h
PLAFIS5KH (RP & Rk g3 ) Fd it ik R4k
AN 2-PE. FEPRFRREW AN 20 mL AY3EAE |, ik
U0 10% (LSRRI ) 2B A 28k . IE S ke .
WER . Hl . AmEBER 2R 2R 6 Fha LA, 1
1477 (Wi pH=7) &M F, ik 12h, HETA
Tvi) 5 AL 7510 o T AR A R 40 AR A P e A ) 5 T

FHHRAKMIER () #HFT0E, SR ILIE 1,
& 1 A&, Sphingomonas sp. Z45 TH KK
Wy A I R RN K AR AR 2 i PR B AR R P ik 3] 19.8
/L, 5 T AE HALA HLE R KAL) 2 i P AR AR &
R, FIIMBRXT Sphingomonas sp. Z45 K
A YRR Y A . 250515, EEREHR 2-PE 78
TAR AR ) 20 TE R B0 0.4 8.3, Z5RR
WY, WHEEEA DI MAEmR T, TR ALY)
Sk /D B R 0t AR Y 5 TR EHIT R A A Bl
T2 2-PE WIEALREER , /b 7 1) 0t 4 B 1) 75 53
L, MR UK R R T, WikEY
(19.8 g/L) B & FHUKARR (= H) HFESM
TR B R AR A (9.1 g/L ),
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Fig. 1 Effect of organic solvents/water on transformation
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2.2 HHEF0KHEEFR bE X EE AL B 20

FE A LV 300 /7K A PR A 2 R A BILAR B9 i A
SREARKE SR LI AR, I EUKTE AR R 25 i
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FCREER SR ) R LS 2-PE #4650 .
FEPR RS0 20 mL B8RS L, I AR5 &
WARFREA 3 1:19, 2:18, 5: 15, 10: 10,
11:9, 12:8, 15:5, HALLMER 2.1 97, H2M
HHAR 28 PR TR AR A A HE X e 20 R IR R P i iR A K
HIA R B AL AL R AR, S5 2,
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Fig. 2 Effect of volume ratio of oleic acid to water on
transformation
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Fig. 3  Effect of temperature on transformation
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Fig. 4 Effect of initial pH on transformation
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FRAD R, R AR BRI, Y T
WRETE 1~3 g/LJEREIN, 774 2-PE ittt ik 4 fif 45 IK
Yy IO VAR ) T R G K MR YR N 3 /L
I, PIEEEEEL L ZGA 82.0%+3.1%, 2-PE JREVk
KFN AR (2.46+0.21 ) g/L; 1 SCHRI b i 4 i
W 3 g/L B, WHEEREE LR 46.8%, 2-7K 1
FrR R 1.21 g/L, JEYEEE ST 3 gL )5,
o 118 JEG 400 Jo o W R = 40 P A B ko 4 e = 2 B S 1Y)
MHIFER, 2-PE Buid il B 22 T RS, S5Ok
RIS RO, TR 5 & BERF B
AR, X REREEIZRAIER, B m)
I KM 32 i e E N 2.5 g/L 2 3 3 g/L, Hefes
R T T

P PR DR 2 S 00 2% SR A5 2 B b S A e AR AR
Jp: 710 mL REEREFREET, WA 1 mL APl
2405, RIEIMANRY REERER W E R 3 g/L,
TR 10 mL, 7E 30 °C. ¥4~ 200 r/min A$E K
N12 ho TEIZFEMET WEERES LRI 88.0%, 2-7K
O 2.64 g/L.
2.6 WHEZRFHERMAN SR EELAEm

R T A ST WA AR ZR A HILI R R 1 1
I, FERAERE AL S T SRR AS [R] A il R i A
K (1) FERFEOHIMARER; (2) MAKRY IR
AR RIS AR , R AL AT IS R AR A W 1)
A ISR R B AL R R g R, S5 AN
1R,

1 AmmRI AT 2O F AL R R

Table 1 Effects of oleic acid addition on transformation
fmA AW /(g/L) EERE  2-PE Fif
T st LS AR bR /% W /(g/L)
1 15.03 15.77 0.74 82.0 2.06
2 16.04 21.04 5.00 88.0 2.64

e 1N 245 ImERY KE 24 h 5N A REERE (3 g/L)
Ak 12 hy 7k 2 O 745 P75 24 h 5 TRV T R R 1A A
(3¢g/L) ¥4k 12 hs

UREW], RATMAR S YR AR 775K 2,
B A | EEREEE LR A 2-PE g
BRI AR B9 i 03X AT BEJE K A 7E 5 57 )
WAL, S POR BRI AR, S BUER
S B B A SO I B il TR X B 00 14 G R AR 7 1 1Y) LS
P R PRI 55 , JER W 07 0 400 o T A 200 L 9 A
PR B 5E AL R 2-PE 1Y o e FE AR X B 5 i i
AR B 77 A PR A P AT R P A D AR e A% A
BEfE AR B T SAF A AR, BARTERE fid e v itk
— G, A AT AR AR AL AR 2-PE WL
LG RKARIR R R A5 A T L A2 SRR L, A EERS

AL RIEE T 41.2%,2-PE R B4R S T 1.43 g/L,
3 4Lig

B IM R - 2 W1 F= F WA AR 22 T DA ARy
JEW, R H Sphingomonas sp. Z45 AL KSR 2-PE
(R SN, 38 3 R R X6 JEC 0 TR A P 1) 28 R R X
Y1 2-PE MRS RR , Wb T 05 & A A R A0 kL
B, AL T B ARG AL R R 2-PE it ik
JERH P, 7610 mL AEER:FRFEH, A 1 mL Fh
FWHEFE 24 h 5, [EBSIAGHER 10 mL AR A A
fi 3 g/L, 7E 30 °C . 3~ 200 r/min AYFE R H N
12 h, TESLSME T AR fL %15 88.0%, 2-PE it
BN 2.64 g/L. 5HIKMKRRS&M T
fREE ORI g, WEERE LRI R T 41.2%, 2-PE
R RHRERE T 1.43 o/L. AT R i P i
AP RER 2-PE R SER 4R IE T B &%
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