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HE: UPETRERMBAKGESKEANREAETIERRMS G BHTRE, EHTAEEN
MEEANER, KAeTEREAKE, HREW, BHBNEREEHEGENRMAFREO 32 g/mL
(720 U/mL B¥E>, 30~35°C, pH{H7.5, A% 6~7h, #HBHEELMRMEIEE 725 U/g. MR pEm
7 b B K A TE AL BB 91 295, 45 kJ/mol F116. 31 kJ/mol, Uy AY MM E S WM R MR T /L IR
20. 28 kJ/mol #129. 02 kJ/mol, B EBENEHEE.

X8 BETE; BHE; #EAER; Hi&

RES¥ES: 0643; Q55 XEARIRE: A

FEMTES R B To FIEE, SEZEMK R LA EKE. BR. THEASYRNTFS. R,
DIREE. WEE. 2R TREVSHARRN, AMERMA. B, REMLTHSABEE Z
R AUTY, BEEBERNLERPHER, AUTEEER, FRoREE, FEEEEREKL, T
TRESRYOEMER, FHTRYS TR, RREORNZERE., WMk ie &
BEEE, FHTEANENFRRNY, BER4BMEREERAM . 18 0B B 17 kK3 A M.
WM. S, RBEEANGEE, ENENXKENRARBSRESSEE, SHRE, REKE
B, HEEKRERER, HEREBAE. QEENBREER, BeAfEEM, REBNEREE
gt BRERANSTHRMMTY ., RARKK, BSREERIES, BRHR%, AREES
WHEE, BEAREIBRER, MREFFRE, TARREAREE.

MARBBERKBEAR-KBRAT ZHNAMNRNENERAE . B TENMBRERHE . RAMEHE
MER SR, EEEHETEONARREZAER" . AR EEABHRE, SEENARE
i, RERFNEYHAENE, BANERAHRMB/ NI ER, BARRERRBEBE, BRER/D
Ry BRATRERBFRTREFE, BO THELAREEREFENEE, REBNSHMIGE. A
ABEHE D — MR NEEELRE, ERUWHLATLMHEBREEMA . BT, UAKEKBAE
Hk [ 52 oA W B E A M SR IRE, AR TR LA B A 40K oK 1 U0 4R O B E A R A 3R
e, ERH—EFENE AR BT E, RAREEMEMS, FHRITIEHEARRTEE, KEELaE
MKEELRE .

1 LWy

1.1 EEEERENH &
S REEEER (Saccharomyces cerevisiae DX213, CCTCC NO: M207082) Jgfii B, sLiw =
B7i=, % 980 U/g; #iIXMBHKEAZSREAFEY,; HElnhafrg.
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PRI —E B BEH, FME 0.1 mol/L, pH {EA8. ORYBEEL L W BT S BB 1 0 720 U/mL A9
B BEFLG6 g MIAM=ZAMF A 5 mL BEHIFHBEK, EBKLIRY — @ o84 B LikE
PrBg; SRJEI0 20 mL % AE, AARES S, FHARARERBEE/AENLE, EEERBRASSE
pils, WIRTHR, BREEHENEE, ¢ CKEFRE.

1.2 HEEMEENEKREEHHNE

R 2 SRR T L Ao B T A RS R B Y BB 95D . 7E 37 'C R 15 min, pH HR7.5SWEWBLE
1 min7kK i 1 pmol MY AERTRRAGBEE 0 — M UF B AR RIS G D B4 (UD . R FAH R 5 v 0 72 B & b g
WrBgE - (U/g 840, BEEMBERBFBRBHHENEIREERNAILRFIENREH N 100, SHE
ME BB EEWENE NS ZML, UESHER.

2 HR5HR
2.1 BEREBRIE
2.1.1 AEEE - EEL

210. 32 g/mL (B HIBRKE TERW T, pH (H7.5, 30 CTH®M 6 h, HEEARFEREKKNEE L
EViEGEETE, SRAE 1. &REY, RGERABABACRRART, BEABEN 725 U/g, X
RHEALHRARER COS B4EKIBEA Mg 5 ALYRMELL N4 00, EREEL0.76 nm, HER
SRR EBEE TS FHAY, EENELFRAEREHNEMNE, SHTRFBEE. 2HREE
0K R BE SR K8 A R O B B AL RE T B AR A .
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Fig. 1 Activity of immobilized lipases Fig. 2 Effects of molar ratio of Mg to Al
on different carriers on lipase immobilization

2.1.2 Mg5AltLrEm

GIRBBEEABAREN Mg 5 Al LB, REANBERBE, MEBEVBNEETEESRE,
HMZRENE SHBEN BOEEEEH K. Ret, Mg5 Al /N, BRI AP EBEBR, EHRE
WHEFEBBR, KFAKMMHESENTEEN, Fo4ER Al (OH),, XHEWAF TEHE LR,
BE®REMg 5 Al LECHEBR/KBAERESLBRET, FREEE Mg 5 Al YR KB X A5 B 8§
B, SR0E 2, T, Mg 5 AL A4 OB, BIEBEEERS, SWLRERA Mg 5 Al
4. ORY7K 38 F 1 o [E B AL BB RO 2R 14
2.1.3 HAEEXEHEELHEM

BEEXNEEEEEERAEN, SHBE—EN, B8, BAREEHERS, MEHELEA
fl; H—FE, BEREABBREOYNK, B rosEMEER, EHEEFOHNEEERE, B
R SR 8, GREBEEREE. "HE-TREENBESEEE, 30 TC, pH
H7. 5% 8T, M5 mL IEREE L VEW (B85 5 720 U/mL) F4r3MARRES K SEEKER
&6 h, ERBERXMBESKWER, FRILE 3, AE3ITH, HEBEAKEEEKBRE
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R, EEEREM K, HE|MAE H0.32 ¢/mL (B i, EEEHBEERE, K72 U/g,
Bt mBAFH R, BEE XBERK.
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Fig. 3 Effect of carrier dosage on lipase immobilization Fig. 4 Effect of absorption time on lipase immobilization

2. 1.4 R BB ] X R 1D RE 1L B R

BARER0.32 g/mL, F£30°C, pHET.SHAMGTHABH, ERNWERE, ZFRLK 4. &
2~4 hit, BEMELEERERER AR R, FEERMAEER, EECERETR, B EL—
FEC, RARIERARER. FoyEEAEEK, SiERWEXEN, RixHamEsTHEAL
W, WIEAREMEER, BRAEEE, REYSTREELODRIRELSIEM, FHRRMA
/N, T A B N A T e, (BEEMHNEEE, BERMATS, BORMERR, HEE
KB AREZRIIMRA O4L, HEBELRBEEM, FTARMAEN 6~7 h BEE.
2.1.5 pHEXEEEELHEM

EREENIET, BHREETRPE T, KR pH HiRERLT THEELRENE T
R, TIEEEN—FEEMR, HEW oH HB N —EWEN, ANEMaRETA, EHb
FUAEEOLT, FET pHEMBEESLOEW, SRALE S, 3 pHEN S B, FEEC/LER
g, EERRIKBAEEEME. 4 pH EMKT6. 08, SERBREEK, RERZREHH
Bk, BAEKTRT, AMEWETESRYNEES5EMR. 4 pH EHR7. 58, EEMBBEER
KAE 725 U/g. FEE pH EHMLEH K, RENRMBETRE, HyEEMERAR (pHEXTS. 5,
BEERSY R E, FTLABRIEMER BT TR, A EREEL pHERNT. 5.
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Fig. 5 Effect of buffer solution pH on lipase immobilization Fig. 6 Effect of temperature on lipase immobilization

2.1.6 RBEXEEELEZ N
BERWYFREFIEE, EHANEEMFFT, EXREEEWERM B RE LHZE, W
HBEEEMUASRRESREN, £ERE, AEBERSHUMEERNEEH2ER., NE6TH, £
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ERFARAAT, BEXEELEEENERBAL. BEXME, RESHHESE/D, BERRK, £
BERTF 30 Chy, BEEMEEARMER; 7€ 30~35 CTh, RHMERRANNE, MEEER; RESL
35 Cla, BEEWETMHEE, RHEE 40 CLLE, BEESRIFIR, BrUAEELIEEE A30~35 CHhik.
2.2 BEELEHMNER
2.2.1 BEMEERE rpH H

£ 40 CTF, ¥EEKEETAR pHEMEMBE S, WEMHES, GRALE7. AE7H, &
pH fH46.5~9. OB, [EE/LESAIAHXS BEE 91 800 LA £, MR RETE pH {06, 5~8. ORY, 1HXTES
BB 80 LA b, ATLE R BRI RGN pH EE BN S L IFRE oH HuEE, RHBEE
LG R pH EMZERKBIR. FWIE W pH (EX8. 087, BEEWEERT Ch 725 U/g), Wit
7E pH H 17, 5B, BRIE&E® (645 U/ml), HCHFREERER N pH HIEK0.5. EREH TEEMLE
LKA RS TR, LS RBAEERAAR H RMEER T SAKE, ANFHEE
LR E ) pH EH R m BT BE RS . SRKH, EEEEREN pH HES. 0.
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Fig. 7 Effect of buffer solution pH on lipase activity Fig. 8 Effect of temperature on lipase activity

2.2.2 BEENEBRERE

£ pH {E8. 0 EH, WEEUBETARBRET ., WEBE LIS, SRIE 8, NE 8
AH, BELE 25~55 Chf, EEILEMAMEEEYESYUL, TMIFEEBE 30~50 CA, X EE
HESSKUL, BEUBRANFAMERENEAL LIRS pH EEE M, %6 EELEH AR
SEMER AR EREMRT 45 Cot, ACHEHEREFNAREEAST, BCBHREREN
45°C, BFEENRRSEERETSC. HEETREMEAREERE L, HARSEMNRE,
TR RE. SREH, BIBEMKRERKBEEELE, IROBEEAHENRE, B
F)F [ 2 4 B 72 7 £ < B 8] 055 ¥R 7Y B4 4k B2 0z A I A
2.2.3 EREWLEARKFE

160

FOR IR BE B BOM s LA C (ST e ol e oo tpase
WED, 2FmMAREE LB, W E WS ~ g mmobilized lipase
KBBBE MO RN EZE (Vy), A Lineweaver- § 100
Burk B/EXUEIME , SRILE 9. mE o RBER E o
fO BRI RS RO K FS B 40 K., (4511 0 me/ml >
f13.186 mg/mL. K. {8/, HEEEBRE, R 2ol
RIEREY, B RAGH K. {40 K. oL
40 [ A B R B R B R K, BN ST Hemomg’™
E B0 5 A A B K ER K
2.2.4 BEAELEERELEE Fig. 9 Michaelis constant of immobilized

ME 851, MBS 40 °C BXEEIRS and free lipase
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(650 U/mL), BEEILEEHE 45 CHIEEKBE LIRS

(725 U/g), [ fLBAINERS B IR BE AT 45 CRY
BEiE B MR, S 8 o S LB S RS % 3 oo \\

#ELL Arrhenius 5 (A = Ajexp(— E,/RT) ) 4 < 63l

A, R ILE 10, HEE b B AR R U < 62

BN FE 52 4 B ) K 8 75 44 B 53 51 5. 45 1)/ mol A

16.31 kJ/mol, i MO A [B 52 40 M 0 5% 16 95 1 B 53 of s foolpmse o
5% —20. 28 kJ/mol F1—29. 02 kJ/mol, T i ¥ & 5.8

B I B A BB L B B AL BB K, IRATEBE EIL)E
HifZMAKREE, BECHBREER, HEH B 10 BRI L Arhenius £ X
BEELEES RTE. Fig. 10 The Arrhenius relatioships for free‘

and immobilized lipase
3 & it

a) EXREMFTHKREKBABEACBH BN EERGIRERE0. 32 ¢/mL (R, pH &
7.5, WE 30~35°C, WM 6~7 h, EHKMHT, BESHIEHEE R 725 U/g,
b) BEAESRYHES IRFEEBLA, BEER. BEABMFEBNKRRER K. EH55
H1.0 mg/mL F13. 186 mg/mL; 7 B B & & 1k B 3R W /K ## 16 1L B8 4> B 4 5. 45 kJ/mol #4
16. 31 kJ/mol; ¥ B B [&] < 10 B 9 3R W28 3 I 1L BB 43 51 7 — 20. 28 k]/mol F1—29. 02 kJ/mol, [EE
BRI R E .
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Properties of Immobilized Lipase on Nanocrystalline Mg-Al Hydrotalcite

Zeng Hongyan' Deng Xin'? Liao Kaibo' Xia Kui'
(1. Biotechnology Institute, School of Chemical Engineering, Xiangtan University, Xiangtan 411105, China;

2. Chinese Academy of Sciences, Xishuangbanna Tropical Botanical Garden, Kunming 650223, China)

Abstract: A method of immobilizing lipase was described anion nano-crystalline Mg-Al hydrotalcite
with layer-shape and double hydroxides was used as a adsorbing carrier. The influence of several
factors on the lipase immobilization was studied. The optimal conditions were as follows: carrier
dosage 0. 32 g/mL (720 U/mL enzyme solutions), pH 7.5 and incubating time 6—7 h at 30— 35 C.
The apparent activity of the immobilized lipase was 725 U/g. The apparent inactivation energy of free
and immobilized lipase were 20, 28 and 29. 02 kJ/mol, respectively, so the stability of the immobilized

lipase was higher than that of free lipase.

Key words: enzyme immobilization; lipase; magnesium-aluminium hydrotalcite; carrier
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CFD Study on the Concentration Patterns in an Orifice-Baffled
Oscillatory Flow Reactor

Yuan Cansheng Hu Xiaoping Wu Jia
(Department of Chemical and Biochemical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract;  Numerical simulation study on the 3-dimensional concentration field of an orifice-conic-baffled
oscillatory flow reactor (OFR) was carried out by employing finite volume method. Distribution pattern of
tracer concentration under mode of injection in the cell center was investigated and concentration field
transition under different oscillatory conditions was also researched. The results showed that the
movement of tracers was caused by the control in turn of mainstream and secondary flow region which
was constituted by vortices. Define concentration variance C of a cell as criterion of mixing efficiency
and the results come that C was a result cooperated by mixing in the cell and mixing between cells.
Parameter C was used to symbolize mixing effect and it showed higher Oscillatery Reynolds Number,
higher mixing efficiency. The statistic results indicated that the second order exponential function,
which was based on two-pattern transfer model consisted of long distance mixing and short turbulent

dispersion, could be successfully used to fit the change of concentration variance with time.

Key words: oscillatory flow reactor; concentration field; numerical simulation; injection dispersion



