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Optimization of Extractive Microbial Transformation for Producing L-phenylacetylcarbinol by Response
Surface Method

XUE Yingying(Dept. of TCM, Lianyungang Higher Vocational and Technical College of TCM, Jiangsu Lianyun-
gang 222007, China)

ABSTRACT OBIJECTIVE: To optimize the conditions of extractive microbial transformation for producing L-phenylacetylcarbi-
nol (L-PAC). METHODS: HPLC was used to determine the concentration of L-PAC, which was extracted by saccharmyces cerevi-
siae. Using L-PAC concentration as response value, Box-Behnken response surface design was adopted to invgstigate the '8 main fac-
tors of benzaldehyde, Triton X-100 and glucose dose, and verification test was conducted. RESULTS: The<interaction between
benzaldehyde and Triton X-100 was the most significant. The optimized combination was as_follows as benzaldehyde of 1.1% , Tri-
ton X-100 of 0.14 g/mL, glucose of 0.028 g/mL. The average concentration in verification test of L-PAC was 28.04 mmol/L
(RSD=1.35%, n=3), showing 0.11% relative error with the predicted.value of'28.01 mmol/L. CONCLUSIONS: Response sur-
face method has optimized the conditions of extractive microbial transformation for producing L-PAC, obtained optimal combina-
tion of each factor, and provided favorable reference for-volume-producing L-PAC.
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JRR R TR [ E R T 2 R — TR YT KT
BN o) g ROK PR I SR R AR A PR B Y
T U0 R TR O R BB PR B R LA Ay
HOX Bl 22 AR B A0 A RO LI s ) SR TR . i
AR, DRI SR M 42 S BT AR R B R R R =, (45 JRR
FEEANE  RICTE R A2 SR AR A UM BB L PR
R Rk 11 S v i) A L- 2R 2, Tk HY B (L-phenylace-
tylcarbinol, L-PAC) HAA HEL & L,

ML Bk o A 5 2% 1 4 9] i 38 X-100 (Tri-
ton X-100) I H HA FU 10 AR AR 2R 1, T T PRI
VA W G AR ) AR U AR 4 L-PAC. AR SCR M
Box-Behnken Wi [ 17325 , B i 490 2 HY 1 28 1 % 124 )
Triton X-100 F1 46 i ) 4 245 Bl F & 3 4> F 2 B R X
L-PAC A J0UR B 152 ], DAAR U AR I 5 Ak 254, Sk
LA 77 L-PAC B 125

1 #
1.1 {88

HZQ-Q 4=tk # (W& 7RI AR K HL R AR T R A B
~ ] ) ; Waters 600 /5y 0 A .15 {Y (HPLC) , £14% Waters
600 25 , Waters 486 5 51 I #5% Fl Waters PC 800 T-ff 3k
(3£ [ Waters 2] ) o
1.2 E#MEILF

W7 8% £): (Saccharomyces cerevisiae ) I T H [E R} 2%
Btk W BIF 2 BT 5 Triton X-100, L-PAC FRE b (35 [F Sig-
ma/A ], 5 : BFBD20152V K37218-719, 4li[#+>989%) ;
B R R (1) 24 4R 1A Ak e PR AR T
20160108.151201, ¥ h 5072l s 6 i ali, Ak
FIFE R 53 A i
2 FEEHR
2.1 REBMMALESF

100 mL 25 & K oM A B2 3 g R A2 g\
WEEEE 1 g, 25 S WS WO 50 mL 43 591 %€ A 250
mL A, 20 A, BT 30 °C 200 r/min §7 % 4 H
Kigt 24 ho BERaS R B FRI4E 2 500 r/min .0 (5
DA% 110 em) 5 min, WO TR IR0 AR R Ja S0 E
AL EALT
2.2 MEWMERFEN

£ 100 mL 2 & FAKPIMAE A2 ¢ BEEH 1 g,
£ 7K B R B (MgSO, - TH,0) 0.1 g, — /K & Ak 45 (CaCl, -
2H.,0)0.005 g, Z. [ 0.6 mL ., JEB i LE 40 i 8 g Al H gt |
Triton X-100 ., i 45 B (2% B i | Triton X-100 71 % B 1)
S % 247 T ), IR & ARG IR 9
pH % 4.8, 1R 5] J5 FHAA WA B 10 mL 4351 A 50 mL =
i, YA %, BT 30 °C 200 r/min 535 2e T iR
WIZEHUEAE 8 he SRS S W55 A0 ZE 4 000 r/min 25
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O (EO2FA% 10 em) 5 min, B I, FEREIN S

2.3 L-PACIRENE

2.3.1  L-PACHRERMITI s  FRICL-PACHRHES: 1 g,
VAT 200 mL JCoK SBE, Fe o i A, AR e EE Ry
33 mmol/L i L-PAC ARIE R , 551

2.3.2 AR A B2.27 B I 0.5 mL,
JoK ZEERRFE S 1.5 mL, RS9,

233 @RS RGE M A4 : Hypersil Cis
(250 mmx=4.6 mm, 5 pm) ; JiL S AH : LA -7K (30: 70, V/
V) s ARV £ 30 °C 5 i : 1.0 mL/min; #1283 nm; i7F
P20 pLo FEMCEAGESAAE T, 200 s AR O g
PR RE 20 i, FLAR AR R IR] “2.27 TR )\ “2.3.1742.3.2" W
VEWEREIN 2 . 455, L-PAC {4 B A 2 9.3 min, 43 B
JE>1.5, @IERILE 1,
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Figl HPLC chromatograms

2.3.4 AT BRELMIEE 405K % 5 B L-PAC bR
WEVAW 4.6.8.10,12.14 16 pL, #2317 300 | {433 5% 14
BEREDNE 0 SR A . L L-PAC ¥} BF (mmol/L) g A
s (o) TR AR PAR BR () A T2t (8l 05, 75 [l )5 )y 72
g y="T0 048x (r=0.999 6) , % B] L-PAC 7£ 1.298 6~
30.793 3 mmol/L [ NS R KL
235 UEEHEE FBAHOCEDRMFA T, 451
PRI A M AR 25 1 I8, L-PAC 1
T RSD 43 51 0 1.2% (n=6) . 0.11% (n=7) ,0.09%
(n=6) , RGP Fooe M HAORE % B 1 RAT e i
3 98.17% ~101.62% (RSD=1.04, n=6) , 7 B ffE 1§
FERT
2.4 Box-Behnken M7 H AL L-PACF AL £ R &4

A TR 00 45 5, e 0 5 ) L-PAC ¥R B2 1) 34>
P2, BV 2R B (X ) T T35 2 751 Triton X-100(X,)
I I w2 (G ) i 5 5878 1, 77 ) L-PAC vk
J(Y) Ry Wi 1 {8, 2% ] Box-Behnken i i 11 32 15 35 56
05 %, HAth gV 4 R 2.2 R, 2e 53t 15 41356
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E5/KFENLH 1, Box-Behnken i 545 R L3 2,
=1 E5KF

Tab 1 Factors and levels

SR .
X, % Xo,g/mL X;,g/mL
-1 0.80 0.10 0.02
0 1.20 0.14 0.03
+1 1.60 0.18 0.04

%2 Box-BehnkeniZit 5458
Tab 2 Box-Behnken design and results

R T X X, X L-PAC ;mmol/L
1 -1 -1 0 25.44
2 1 -1 0 251
3 -1 1 0 15.68
4 1 1 0 21.61
5 -1 0 -1 18.25
6 1 0 -1 18.18
7 -1 0 1 18.73
8 1 0 1 8.38
9 0 -1 -1 20.74

10 0 1 -1 2371

11 0 -1 1 10.81

12 0 1 1 21.87

13 0 0 0 2758

14 0 0 0 26.15

15 0 0 0 26.60

FI| FHl Design Expert 7.0.1 84X} 2 2 Hr i 5 s i 47
TR ZICIEA AR E] YR X X X Z ] IR 20
BIE AR Y=26.78 —3.43X,+2.92X,—2.64X:+7.21.X.X, —
257X Xy +2.02X.X, — 6.94X" — 3.54X," — 3.96 X% X[ Ja ik
LRI A 55 28 04, B R 3R 3

R3 HERMER
Tab 3.4 Results of variance analysis

BRI My EWE F P
A 71836 9 79.82 4011 00004 REH

X 94.06 1 94.06 4726 00010 B
X 68.28 1 68.28 3431 00021 B
X 55.55 1 55.55 2791 00032 G¥
XX 208.08 1 208.08 10455 00002 HBE
XX 26.40 1 26.40 1327 00149 §F
XX 16.39 1 16.39 823 00350 ¥
X 177.60 1 177.60 8924 00002 ¥
X 46.17 1 46.17 2320 00048 G
X 57.90 1 57.90 2909 00030 §F
BE 9.95 5 1.9

KR 8.88 3 296 553 01568

AR 1.07 2 0.53

A 72831 14

MR 0.986 3

AR NEEN 0.961 7

T P<0.05 M4, P<0.01 W%
Note: P<<0.05 means significant, P<<0.01 means very significant

3T LES A TR P=0.000 4<<0.01, i}
ARy R S 2 %00 k] & o BNy R R L
) P=0.156 8>0.05, F A , B AR A1 R Z X T il g0 25
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RAPAR /N o 560 5 A5y R T AL P A AE D R
R 0.961 7, 32 BHIZ AT BE A B 96.17 %% N 1 {R Bl 1 17
HR AL, BRI A FERE AT . X R & A T i
AT, — RIS R S TR R P YN T
0.05, e BH 3 3 A PH 28 A B[R 2% =2 11 (98 4 A % 3
1B 10 5% M 8 J2- 5. 35 1, L Triton X-100 F14 7 i) 4R
HAEFAER B2 (P=0.000 2), KL, Frig s )y f2fE
ARG M T =4 L-PAC & B Fiti 4% W 107 [A 2% B9 28 4K

i it Design Expert 7.0.1 #4258 6% S5z il 52 1
7 L-PAC Y £ (14 3/~ DR 3 58 FLAE T8 =4k . 1 €] A
TYEE R AR LR 2.

L-PAC. mmol/L

X o,lx/ 120
010708 M0 x .

i 7 1 P kA

L-PAC,mmol/L

1.20 1.40 1.60
X,
i J37 T P A ELklE
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Xo
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B2 =405 EEpES&E

Fig2 Corresponding surface and contour map

F P21 2 T R0 4 55 i 2 TR S A TR U e B A1 PR 3R
LHAEMRE AL RIEN R L /A RE. 3
AWEIE 19 25 = 2 R BTX X X 3R TR 2
AR R BB ELAF 2, JU IR X0 AR T R 77 X 4
FEAE AR 225
2.5 REFHHBERBIERE

HI ] Design Expert 7.0.1 i FH B A AR R AT 51 77
P24, B 2R T 42 1.1% , Triton X-100 &y
0.14 g/mL, %45 B FH it 4 0.028 g/mL, A1 L-PAC ¥ &
F4 TR T {4 28.01 mmol/L. YR 45 1F N E4 71
A AL IR R R 2,27 R 7ER Ak 8 h s,
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5 L-PAC ¥ J&F 24 28.04 mmol/L(RSD=1.35% ,n=3),5
REARY N 28.01 mmol/L (A X522 4 0.11% , F B
NIRRT RN TR R T T .
3 iTig

L E 2A 2B AT LR 2R Al e, A
SRR L-PAC AR B SR Z IR

&1 2B 2C i, Bl PS40y i 2 W PH i T s
77 L-PAC MR B S8 0 s ARG, 3 5 STk [6] 4 — 3.
T2 D] Sy e 3 o 0 2 P v ) P G DA R A
&, RE Y IE OE, T ECAN M A ) L-PAC 1 T 1
W o PRIk T A B v B 1Y) L-PAC, A W FH LA 20
Y,

K 2B Fos, Bifi 5 Triton X-100 FH 3 h0, 724K
R H YR I L-PAC ¥R B2 720 MR AT, 76 v % FH e Ak R s
L-PAC VR BE N o X 2 HH T Triton X-100 JiE AT
PR B A U AR TS, oK D, 2D
A 7R TR U 1 31 Triton X-100 R AR, FEAR TR
HIFI B , SEO=Y) L-PAC R BERFAR . A5 R a2 M
FEHA B B A P I A A 209, 4ORH
T FH it 22 ), ek I BP0 AR A s 2 g 4 o 1
H, P8 L-PACH AR . Ffi#% Triton X-100 H &34,
R H R AT DA A UG 5 BB oR ey, B AR T X2 P ) o
PEVEFT A7) L-PAC YR FE T o AR A 28 FP R )
B — T AT ARSI 00 3wl A= W 2 B e il VE L A
TSN HEA T 5 55— TRV RS9 4 ) S PR AR
FEAL o BT LA A oA - e i s v A7
FE— IR e 114 2 1T 376 1 7R VAR o MR Ty vk mT DA
TR 7R PGV AR B0 FAR BV SR IR Ok, R A7
ST R ARG ) A B A YR A

AT B T4 A M 5 Ak R A Sl 2 B A Y
AEIARZS I (B FOA RS g SR TS PR X B ek
SEMI A A HAG A A o R B SR TS R
TR V) A A 25 1 S p 2R T PR R 1) o0 G5 A R RUE
R e g 19", Laouar L %5 §i i W4T [i% £ 7 Triton
X-100 & s PR T R OE AR WS 1, DTS E
Triton X-100 i ¥ & H 26 BUROA: 10 %% Ak il £ L-PAC 1

HAlfE.

25 b ARWESTICRS T N AN OCHT ST 923 11, T HL

AR PRI w3 T DG A A 30 AR Ry R AT 8, ELAT B

FRFRINPE , 300F X6 DL KAt i % Ak i 25 L-PAC S 1A 7

UE-=
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