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Biotransformation of Cinnamonitrile into Cinnamamide with
Rhodococcus ruber CGMCC3090
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Abstract: At present, the method of cinnamamide production consists of two steps by using cinnamic acid, thionyl chloride
and strong ammonia water. This chemical process has less security, product separation and purification are difficult and there
are some other problems. To solve these problems, the process of biotransformation of cinnamonitrile into cinnamamide us-
ing Rhodococcus ruber CGMCC3090 was established. It was found that the conversion after 5 h can reach 100% when the
cinnamonitrile was 1.5 mol/L, the cell concentration was 2.6 g/L, the temperature 30 ‘C and pH 7.5. This process has the
advantage of high product purity without formation of cinnamic acid. It has laid a good foundation for the scale-up process
and practical production of cinnamamide biosynthesis with R. ruber CGMCC3090.
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9%. 1970 4F, Bezanson 25 FIF Streptomyces vorti-
cillatus ATCC13495 Fr7 2R N 2 W i 2 it A= 7 PRI
Jiig, IR MC FRd LENERR R I T H:
RGHERIESE , KIERE R ATCC13495 BEPEMY
&, LR AR A AR , SR 155
PURETE N ; LR N R A 0.5 g/L I, Jlid 22 Bl et 1
k7 210 mU/g (DCW) . 1986 4F, Prevatt Z5!"4RIE T 9
PRETERTE 1T LK PR S Akl AR MER , (R 24T Rl
Yy RVEEBR (7 A2 B, B8 T W) e 2k Ay Al Ak 1 TR
#E. 2004 4F, Brunati 25T B 22 MO RO RZE
T AT LK IR R AL R IREERERE , Horh Streptomyces
halstedii %t PRERR 155 (L BE J) i, IS IR L B h
2 g/L, FeAbZik 95%, HRTARXT 0.3 g/L PIHERRIY
AL 20% ~ 80%, PP HRIAK, WL T AR
Feihil £ BRI A0 P b AL R, R, 30 V) 23k 5]
— SR AR AR P A B A3 s A e R R PR
WAEY R A Ok

AW 5E ) A 40 BR B (Rhodococcus  ruber)
CGMCC3090 XJ PR HE I 117 A 0 i Ak A= B PR R
iz KRR PR RERG B B i ALRE T, el
W A B Ay ES Al AL fRT A

1 FRS

1.1 SEIewet
1.1.1 #f

TRELER T (Rhodococcus ruber) CGMCC3090, A8
W E A IR BE RS, UG TP [ A P R
DR PR ZE 51 255 @ A E b,

1.12 35k

RHAIRG TR (g/L) A WE 5, AW 10, 4k
5, Biig 20, pH 7.2.

FhFE:FREE (g/L) - Hilh 10, K 5, Z2493 0
3, EEkRy 3, pH 7.0.

RIS (g/L) « W% 15, BERRRY 5, IR 7,
KH,PO, 0.5, K,HPO, 0.5, MgSO47H,0 0.5, &A% R
B4 1, CoCly-6H,0 2.38 x 107, pH 7.0.

1.13 FZZXAFNE

PRI « EEE I | PAARTR , R A B AR AE )
HABRA A SR BERRRY , 3615 BD A+ ; 1260 #Y
ERGR AR A% (HPLC) , Agilent Technologies 2 .
1.2 XWHE
1.2.1 43R E CGMCC3090 H K37

RHATEE R : 30 CHEEIEFE 4 ~5 d.

AEHEAREEE H208% F4

(U U S B G N S MR 'l A RS2 Y ]
CGMCC3090 FEff 1 ¥, HeFh T34 30 mL FhFH55%
FEfY 250 mL =, 180 r/min ., 30 CH5 5% 28 h.

RIEREFR : 4% 3% MR A IS TR A T
WA SO0mL KEER:FRILM 250mL = AP,
180 r/min . 28 “C575 48 h.

122 FaRBHE@mE5 WA LR S

5000 r/min 5.0 WCAR R BE R R AR,
KH,PO,~NaOH %% #i# (50 mmol/L, pH 7.0) ¥E#% 3
U, il TRETBR DA 2 A, K B T — IR
SEMR M8 Aeoo = 0.7 + 0.02 (R 50 17%) . Wik
FE24 0.5 mol/L WY INAEREFT 9 mL KH,PO,~NaOH
ZZ PR (50 mmol/L, pH 7.0) LA 100 mL ) =
1,30 WA 5 min fHERY Y 5T, 30 CHEIRIR
i 20 min, IIALRREWKEEN 0.7 /L BIIRZIBRE R
B, 30 Clefb (b i e 3 N FATHE, T
[F]) . FEREARI PGS =R AROMA 2 FE AR IR
P 2, OGS it R SR B0, 458 T 5 W i 8
R, 28 0.22 um AL 85 T TLC . HPLC
53HT.

1.3 SHAE
1.3.1 #:4u#fde TLC #&m

W 218 CBRAEBOR i FE T W22 HTRERN, LA
FENE . PR RS EXT IR, JRIHARZR N vV (G -
V(RED =9 : 1, 755N (254 nm) T ML ARLLERTH
CGMCC3090 Re 544k AL , 9128 2 W L 5 4k
L.

132 #HALRnE

K S e AR g (HPLC) Az AL K. a3+
& Phenomenex Luna C18(5 um, 250 mm x 4.6 mm) ,
WA V(HED © YOK) =8 : 2, Jiit 0.6 mL/min,
FEE 10 pL, #1330 °C, Al 254 nm. %X (1)
THA R IR AL .

¢, —c¢

y= x100% (1)

G

X o, WHEARIBIRYIREE , mol/L; ¢ e b2k
B AR, mol/L.
1.4 AEREAIZHET
141 $HALIBE 9 k45

RS HEEE N 0.5 mol/L, JRZ1BREA B 1A 5T i vk
FEH 0.7 g/L, L 50 mmol/L fj KH,PO,~NaOH ZE i
W (pH 7.0) R A B, 230 5 %€ 20.25,30, 35,
40 CF N 4 h (G AL
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142 44k pH 893245
FNHREE R 30 °C, JWiBFIA] 4 h, 435 %%E pH
TE 5 ~ 9 DX R ARFR X Js2 107 o 5 )
1.4.3  JRM R AT AL R R 6 %6
IRLLERER B AR ST W B2 2.6 g/L, iR
30 C,pH N 7.5, BEPAREREWEE 29 0.5.1.0,
1.5.2.0.2.5.3.0.3.5 mol/L Xf 5z ¥ FJ 50
1.4.4  HIRIT % E 5T AL BB 69 % v
Y NAEIE W A 1.5 mol/L, SR iR EE R 30
C,pH & 7.5, 3% A 1.3.2.0.23.2.6.3.0.3.3.
4.0 g/L ATRAA , 072 FEXT 0 5 .

2 ZER59H
2.1 BRERBEAEYS

FEALWFES, TLC RS RILIE 1, Y R FENE
R AWy PRI IE Ry, 73511 0.8 F1 0.3, BERARHIFI

6.1 8.4
3.6
0O 1 2 3 4 5 6 7 8 9 10 1112

t/min

() PARERR . PR | AR B o

AL =00 o B AR BT, B AR AE T2 A L
AR 1) N AEREREBE &, FRIIIRZIERIE CGMCC3090
AT LU A RAERE A= B H AR =4, i HL AR e Ok
DB BRI B 1)

N —

PARE Pt e — —
12
1. RS RINEEBE R IR AP s 2. INHEERE S b
1 AR TLCEE
Fig.1 TLC spectrum of cinnamonitrile biotransformation
#E— R HPLC M5 i I A s o, 141
2 JERAL 4 h I RYFEALRON R THPLC 114

6.1

.
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t/min

(b) PREREFALHE

B2 MERELRR HPLCIEE

Fig.2 HPLC spectrum of cinnamonitrile transformation

I 2 AR, eAb 9ok A EERE R (DR B3
[ 6.1 min) , FEA RAENG (DR B I IE] 8.4 min) JEAS P4
b8 4, bR 94.9%, WA R AEERR (PR B4 B (a]
3.6 min) [ 4E A%
22 RERHFUIZHHE
22.1 HALBE MRS

T B S e AT AAR 20 B P 7 T K Bl v | R
SRR, SETT A ROV . BRI IE K
A E IR ETE 10 ~ 45 °C. X R AL ER I
CGMCC3090 #Ab PRERG 2 aniEl 3 s, il 3
AT : RS 30 °C B PR A Pk e i b 3808 31 de KL,
K 94.9%; ISR 20 ‘CH1 40 CHY, FALRAREFE
80%LA -, LA ARLTER B CGMCC3090 F = fif /K4
M IS B R B A TE . X 5 R T Rhodococcus
rhodochrous TFO15564" il /K £ i (B i 0 i 3

30 ~ 40 C) Hrdk—3k.
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Fig. 3 Effect of temperature on transformation

222 #A4LpH et
pH FZN A P A0 R - A 42, DA T 52 M e
b 52 0 9 3 % . Kashiwagi 25U 18 Rhodococcus
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rhodochrous 1FO15564 FTr=ig /K& BRI HIE pH 1E
7.0 ~85 JLEIN. MWK 4 B pH X aR£LER 1A
CGMCC3090 AL RAENF sz &8 : = pH h 7.5
i PREBE R 1 e AR IR B I KA, A 97.2%; TERE
AT, RS KA B AL RE 7B AR , i 55 Bk i, B
pH 7 ~ 8 B AL AOR I .

100
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HALR /%
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B4 pHITHAL R KR
Fig. 4 Effect of pH on transformation

223 RS AR R 6978

Prevatt 25U FIFH Rhodococcus Ty I /K& s
A NE K 2B B PR REERG , IR R 5 mmol/L, 5%
b 23 h &, IREEREREZ 1™ R4 R 40% , Rl EERR
7= 2R 5%, 47>k BAR W1 o3 B sl AL R e, SR2L
BRI CGMCC3090 REfSACUF HMEAL PY BRI , AENE
AR JE XA R sE i an & 5 fes. IS wT LA
B RYIMKEE R 3.5 mol/L BJEEfbER 18 ; 4]
IR N RE G MR B 4B (< 1.5 mol/L) , #5 Ak Ak & gk ,
Ak Sh, R AL FRIE 100%. o] WL, JR40 BRI
CGMCC3090 7t 2t XTI 4 PG AR s 52 Pk A v
Oy TSP R BE 7 ) 6 T

100

80

—=—0.5mol-L"

xX

% oor ——1.0mol-L’!
B s0h ——1.5mol-L"
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Fig. 5 Effect of initial substrate concentration on trans-
formation

224 WAWRIREIREATEHACR R 70

VIR NAERE IS B2 1.5 mol/L , AN [R) B 1A 5T
SR BT PR AL A P s LR 1, R bR
Wi A TR AR T AR R (1R 1 o B . M AR U

AEHEAREEE H208% F4

2.6 /L B, [ 5 h B, REERE R R4 100%,
R R A

®1 BERERENEN RN

Tab.1 Effect of cell concentrations on transformation

DA o v i/ b /%

(gL™ 0.5h 2h 5h
1.3 5.1£03 37.6+0.6 70.1+0.5
2.0 12208 543x12 87.8+0.7
23 19.5+0.6 763 +0.8 97.4+0.3
26 249+0.5 823206 100
3.0 32708 86.5+0.3 100
33 40.9+0.6 90.2+ 0.4 100
4.0 533+08 945+0.2 100

& 6 HARLIERE CGMCC3090 #5542k i
U RAERE A= L N EE B R it R 4R, | S h B,
1.5 mol/L PAAERGEFEALRIRE] 100%, #E—H EHK At [A]
£ 8h, B IR, KRR BB AT
Az I, WA & A I 7K A B AR SOy o P Bl s B
FRIR AR R 7= W PRI by 11 £ B AR, B K
Bl S I AN BT EA T, v BE e Ak LA ST 2K
MR BT H L I PRRERE ik 8 A, AN T
K, B A B AFAE .

1.6}
1.4F
1.2F

O
= Lor
E o08f —=— PRERLIE
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¥ 04}
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FEALI l/h

6 FREIEKE CGMCC3090 F 4y PIAERE F 57 i 72 i 2%
Fig. 6 Course of cinnamonitrile transformation by R. ruber
CGMCC3090

3 & it

IRZIBRE CGMCC3090 1T RAFEAk AEEHE A= i A
TR . PR A ok e 1) oG e A A 7 45 1 - e AR IR EE
30 C . HIIRTEAL pH 7.5 JRZLERTA AR LR E
2.6 g/L JEYIRAFERSHE ] 1.5 mol/L, ¥4k 5Sh 5%
b2 3K 100% HIGR] =914 B
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