ZIF-8@ -4t R —ie T ] e A 1A S ndAa it K
s AL T R A e v H

P > A N sk ok
ERSPE Fx I 20 Xl L 3
(1. BT ol R 5 538 T 240 YL B 5t 21181632, B 5t Tl K2 AN 24 bt 115 i 5t 211816,
3. g a0 Tl K2 dRb 2 TR R F N SLI0 %, T M 211816)

WE: B-mie kB S S8 E AR IR, B, & O E T mERE L
P 5 F I SRAL R RARAL MR R ILIN BB TR LB, AT WX — B A kR
TR Em, EEATHAETEMER Gk E B2 (zine zeolitic imidazolate framework—8,
Z1F-8) % It 6L & &4F 4 % B Ao B& T BRAR B (Clostridium tyrobutyricum ,Ct) , %) & ZIF-8@ f % % B —
Ct % B 24tk &, #@id SEM FT-IR XRD % 3 R &AL A B 3t 47 B ff & B% 55 B 0 o AT BB | 3%
WERER I KGRI HACK B, RN ERESFM (40 C.pH 45) T, &kt 2 KGK M
F 3K 56.02%, #) B HEHEH 85.61%;# —F E T RFE M pH A AMRSHT , LIAH ZIF-8@
HEFBHBOBEMILLA LE, LARZ ML A K I8 2t 2010 & 7 A B BAK G AR AT 7 M EK
F,TRE3NZhAFETX3 674 gL KB RZ@MILRZT 12.52%,

KR HHEF0;BTRREA ;P ok BET R, ERZL

FESES:Q8142;TQ 921+4 XEHS:1673-1689(2022)10-0077-10 DOI:10.3969/issn. 1673-1689.2022.10.007

Construction of ZIF-8@ Cellulase—Cell Co—Immobilization System and Its
Application in Enhancement of Butyric Acid Synthesis

WANG Yuwei', YIN Chengtai*, LIU Tingting', JIANG Ling™"
(1. College of Food Science and Light Industry, Nanjing Tech University , Nanjing 211816, China ;2. College of
Oversea Education,Nanjing Tech University, Nanjing 211816, China; 3. State Key Laboratory of Materials-
Oriented Chemical Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract: As an extension of multi-enzyme immobilization strategy, enzyme-cell co-immobilization
has become a new hot topic in enzyme engineering research because of its ability to enhance the
catalytic performance of the system by hierarchically encapsulating different biomolecules of
immobilized enzymes and cells. In order to use this new technology to enhance the synthesis of
butyric acid, zinc zeolitic imidazolate framework-8@cellulase-Closiridium  tyrobutyricum
(ZIF-8(@cellulase-Ct) co-immobilization system was prepared by constructing ZIF-8 separated with
cellulase and Ct based on biomimetic mineralization method. The system was characterized by SEM,
FT-IR and XRD techniques and analyzed by enzymatic and fermentation experiments, which showed
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that the system had better simultaneous saccharification and fermentation performance. 56.02% of

corn cobs were hydrolyzed within at 40 ‘C and pH 4.5, and the glucose conversion rate was about

85.61%. Placed under different pH and oxygen concentrations, cells with ZIF-8@cellulase coating

were found to have higher and more stable specific growth rate, cell viability and lower relative

reactive oxygen levels, and the final concentration of ZIF-8-SSF butyric acid yield reached 6.74 g/L
in 32 h, which was 12.52% higher than that of non-immobilized cells.
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Table 4 Butyric acid fermentation of free cellulase and naked Ct versus ZIF-8—SSF in serum bottles
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