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Fig. 1 The Lipase-Catalyzed Synthesis reaction of Capsinoids

1 R 5F7F*®
1.1 #184

N5 il Novezymes 435 “JyF} 2 Novodisk /3 & 77
mn s A ELEE(ZEEE >97% ) W T4 K E T ARBK R
BHFEA AR IETER(AR) W T R RN

WisEHER: 2011-03-18; {&[E HEA: 2011-04-23.
E€TE: W ARREESTUH (07]16026) .
EERN: X 4, B, AT 1968 47, fitA, Bl
+ JATHEE R N, E-mail: xinrongl 08 @ yahoo. com. cn.

AL THTFE T ; Capsaicin Jly Sigma 2% & ih s H %
R R HEJEATRER (75 5 AL
LT 5 HoAt g o M afisGn). 1k /R s A
B EE DIE TR -5 A SO i
1.2 {437

AL204 A1 1 g5 - R 2 A3 (L)



553 X1

25 R B P R T A B A AL S 8 ) 25 277

AR T A7 THZ-82 RIFE PR N | i Rk B2 97 2%
B A HY-5 [l 8 35 28 0 i M i A ik 2
SEAERA R RIS H AR 5 LC-10ATVP &34
AR TEA (i A B A R 2% ) 5 BZ200S 75
IHUEER A LIRS A R A7 SGO-500 AR A
KRR WA R TR 3R FR A A
A

1.3 LWHIE

1.3.1 B Ak S £ 5 mL (R EH, A
T YR BE R O IR 1 mL, SRS AP 2 75 &2 2
mL, FELA Novo 435 fiff ki 20 mg, THE K 30
CHIFEIR LA 80 r/min fify 3 B PR 5 S . & it B
FE, LA HPLC J5 220 28 S g 7™ ) 3R B2 TR 1Y A=
B

1.3.2 HEMHI R R NORYE  fFERNRR S
WIN—E W P, AR R 13,1, fRI4)
it H B A A A .

1.3.3 BUBCRERAE R HPLC Mg @Akt h
Vp-0ODS #:(150 mm x 4.6 mm, id, 5 um) ; Jiahtl
I EE-7K (80: 20), ik 0.9 mL/min, #1iEN
40 °C, R 280 nm, FFAEHEE 20 wL. DA
RENIMR, THEHRER R .

L34 RNHIHR G VS 22w 5 R
PAEE min A SO0 mmoL 4 3RIR , K 1 AR B
SRR, AT 5B SO AT R RS A v S ]
KER, RIBEBN T2 AL

2 EREHMH

2.1 HPLC %N EHMEBRH &4
M T B R A R fa e e e ™, %
R E S Bk &S, A, K

AT AR ER S ok HI HPLC 35 I € S 7= )
(EFMEE ) . B 5652 30k ik, #H
PR AR ) T A T L 58 A AR B I 200 ~
400 nm I, FFEESME IR 280 nm. SRS
FHH B-/K LAAS [A] B B 2R AT o0 B i, AW RE 518
AU AL, S 7K =800 20 I, Sl J5Ukk
Z WA HEE (53— JFURHE 280 nm LR IR IL) 5 )%
L= 5 R (AN JE] 2).

BEoh, 2P il 5 b o il 2 2 i i g 45
W], PR ARERAE 0. 0115 ~2.30 pg If, 14
AR G R ] R R, M Rl v =813
237x +21 490, tHKZREr=0.9997 (n=8).

mAU WD1 A, % K =280 nm

450 1
3501
2501

150

501
0

)
0 2 4 6 8 min
K2 R EGY S 7Y TR A B R (RT 6. 920min)
i1 HPLC &

Fig.2 HPLC chromatogram of product and reaction compounds
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Table 1 The initial velocity of enzyme reaction on different substrate concentrations ( mmol/ L + min)

Methyl nonanoate

Vanillyl alcohol (mol / L)

(mol / L) 0.20 0.25 0.30 0.40 0.70
0.20 4.975 5.235 5.464 5.848 6.623
0.25 5.752 6.117 6.452 6.944 7.813
0.30 6.379 6.623 7.407 7.634 8.850
0.40 7.194 8.000 8.403 9.009 10.526
0.70 8.547 9.346 10.302 11.236 13.493

M= AR, MW B E O 0. 4

mol/L i, =¥ ik 10 mmol/L, NIk /Y
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V... = 0.0126.

AR R4S V., = 46.95 mmol/min, K _, =
1.070 mol/L, K ; = 0.592 mol/L.
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Table 2 Difference between experiment data and calculated data

[B]/[A]

0.35/0.35 0.35/0.45 0.35/0.60 0.35/0.20 0.28/0.35 0.28/0.45 0.45/0.20
Dm * 8.25 9.02 10.62 5.67 7.52 8.38 6.04
Dc # 8.17 9.26 10.49 5.84 7.61 8.55 6.12
R % (%) 0.97 2.59 1.28 2.91 1.18 1.98 1.30
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Study on the Kinetics of Lipase-Catalyzed Synthesis of
Capsinoids in Acetone Media

LIU Shao'?, LIU Hui-lin', DONG Xin-rong’, XIE Da-ping'
(1. College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410128, China;
2. College of Food science and technology, Hunan Agricultural University, Changsha 410128, China;
3. College of Science, Hunan Agricultural University, Changsha 410128, China)

Abstract; The reaction kinetics for synthesis of capsinoids by lipase-catalyzed transesterification of vanillyl alcohol
and methyl nonanoate in acetone was investigated in this work. The concentration of capsinoids obtained in the re-
action was detected by HPLC and then the initial velocity of the synthesis reaction was calculated. The inhibiting
test of product was carried out with methanol added. The results revealed that the enzymatic-synthesis reaction fol-
lows the Ping-Pang reaction mechanism. The kinetic equation with corresponding V . , K, ,and K ; was inferred by
the double reciprocal plot. The fitting degree of equation model arrives at 0. 997 to compare with the experimental
data.

Key words: capsinoids; enzymatic-synthesis reaction; lipase; organic media; kinetics



