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Study on immobilization of nitro-reducing Pseudomonas by sodium
alginate embedding

LUO Ye-Jiao, DING Hong, SHUAI Yu-Ying’

(College of Pharmacy, Zhejiang Chinese Medical University, Hangzhou 310053, China)

ABSTRACT: Objective To optimize the immobilization conditions of sodium alginate and CaCl, on nitro-reduced
Pseudomonas SP.001 cells. Methods Using sodium alginate as carrier, glutaminase was immobilized by embedding
method, and the preparation conditions of immobilized cells were optimized by single factor experiment and
orthogonal experiment. Results In the single factor experiment, when the concentration of sodium alginate and
CaCl, were 4% and 3%, the volume ratio of enzyme liquid volume to sodium alginate was 1:2, and the
immobilization time was 3 h, the embedding effect was the best, and the recovery rate of immobilized cells was high,
reaching 80.5%. Through orthogonal test, the best combination was obtained as follows: the volume ratio of enzyme
liquid volume to sodium alginate was 1:3, the immobilization time was 3 h, the concentration of sodium alginate was
4%, the concentration of CaCl, was 3%, and the recovery rate of immobilized cells reached 85.78%. Conclusion
This study optimizes the conditions for the immobilization of nitroreductive pseudomonas by sodium alginate, and
discusses the properties of the immobilized cells, in order to provide reference for the immobilization and application
of glutaminase produced by nitroreductive Pseudomonas.
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2 MRS

21 M ®

DA AEZEI SRR M IS SP.001, LI E (R,

FEGAH: p-GpNA(GEE Amersco 23 F)); MFBEEREN |
CaCly(fb2#al, 2y bR AN A BR A\, Ao
af) . R AR B A T b s B
HARFBRAF); EDTA-Fe(hrali, RKETH XL R
BARA ), BRI 50 BER A (o bral, Pareft T
et BR AT, BERHEE (CEAH, AR YR
FA A RD; Hiiortral, EdfbalFe) ), MRt
(Grirdt, mERALRAE IR ).

FHEHE SRR (g/L): FRIRH 3 g/L, SIS gL, &
10 g/L, 35 15 /L, T pH A 7.0, A 121 °CHY S

il

R KT 20 min,

KRR (g/L): Mg,S0,.7H,0 0.7 g/L, Bl — 4
0.5 g/L, WS ¢/, EDTA-Fe 0.1 g/L, Wil — &4 0.5 g/L, &+
R 6 gL, BERHIZF 1 g/L, pH 7.0, T 121 °C, KK 20
min,

PR (g/L): AN 10 g/L, @Akl 5 gL, 41
128 3g/L, T 121°C, pH 7.0, K& 20 min,

Yy oo

2.2 SCIGNER

W201B Firfas = iR 8 (i B A 3 AR A BR S |,
UV-755 &AM AT WA Y6 Y6 BT (L il R R A FRA H);
Eppendorf Centrifuge 5804R V3R E.LAL( i & AR DR
AR HE.

23 ELWHE
231 BAHRER

FhFiGAb R g% R IRE 2 Bt AR, BERhTFFb
TR, TEEAREE 3124 200 r/min F1 30 °CHY#%
IRFREFE 24 h J5 o DA 2%(V: V)RRl b T R IR R 3k,
VIAHIR S5 R 557 24 ho RHE RS SR EAEHRN 5 258 TR
FiFRH (30 °C)KE 7% 24 h, SRIGHEAFET 4 °CIIVKFE N, TF% 2
JRAEAR 1 P,

232 iR AR &

R LS S 5 RIRAE 4 °C, 4000 r/min, #5.C> 10 min
JE SRR A . ARG FZEIBKIE L 2 IEE.O, KR
G & pH 8.0, 10 mmol/L (MRS — B -BE iR — S % il
ik
233 B mie s &

BC 4% BERR VA, 5 MR AR LA 2:1(7:0)
RA, FESWIA 10 cm 195 BRI A 3% & ALES 7, i
RS B /N A e /NeR, FHJCRKIEYE 3 1K,
T I A L,

2.3.4 BRBUIERBEE )M E T ik

5 mmol/Ly-% S MEXI TS ZE R ME, 50 pL A DAV AN
20 mmol/L BUH ZJKHEZ % 1.0 mL /Y 100 mmol/L BRmk-Eh
B (pH=9.0) [ S AR ZR, FFAE 37 °C/KIR I 30 min, 2N
FRJE A 0.1 mol/L I =8 LBR(TCAYA 1L, F4%—
FERBRERE, T 2=410 nm WE R SEE A, RAEA BT
S e A e B e A e A S e I TS A1)

235 HEMRGESL

Bl 100 mmol/L BRME-EL PR 2% 1A IR, % 0.25 mmol/L
[ CoHgN O, bRUERE SRS, AL 0.125. 0.0625. 0.03125,
0.015625 mmol/L [ CsHgN,O, %I, TE A=410 nm ALK
AU RIS BE 0 X RS SE TR e M i A b, WO A
AL PRz bR T 4k

A E I GBS 2 SN RIRUCH kA p-45 & BexT
TSI A IEY), | min PEALZE AR | pmol XY LRI
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23.8 EXFH
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R 4 ANHEFEIA A, LRSS AR [ E 4S5

3 HREDM

3.1 FrfERhZ

wE 1 froas, XY R B Y W E (umol/L) Ky
15.625~250 pmol/L X [H] A, W't J82 5 % i B8 g 1 e J32 52
LRV AR, WA EE TR I A bR v R 28 A ¥=0.0082X+0.009,
17=0.9998 15t A R4 34 A T (15 A0 X 7 14 52 B i Bl 43
i, JLTRBIES.

25 r
Y=0.0082X+0.009
2 r 7=0.9998
i 15
2
8 1L
05
0 1 1 1 1 1 J
0 50 100 150 200 250 300

X R (¥R BE /(wmol/L)
B X AR A o B 2 (n=3)

Fig.l1 Standard curve of p-nitroaniline (n=3)
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R 1 AT TG EERR AT B, RSl X
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IR IR BRARAL BT HEFE 19/ Bk . RG] 3 Rk VR sie R
LI 2938 2] 4%IF, [ 5 AL i 9 S gt B 2 3
UUFEEIR AR LT 4%, [ ARG 1A 15w S i
TFU6 T R

®1 OEERWRESEIKORE(0=3)

Table 1 Concentration of sodium alginate and state of
pelletization (N=3)

S
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Fig.2 Immobilization pellets

120 ¢
100 ¢
80
60

AR B S1/%

40t
20|

0 1 2 3 4 5 6
CaCLYkFE/%
Pl 3 TR Nk X [ 2 AL B RY 2 I (n=3)

Fig. 3 effect of sodium alginate concentration on immobilized
enzyme (n=3)
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Fig. 4 Effect of CaCl,concentration on immobilized enzyme (n=3)
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Fig. 5 effect of volume ratio of immobilized enzyme liquid volume
to sodium alginate volume on immobilized enzyme activity (n=3)
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Fig. 6 Effect of immobilization time on immobilized enzyme
activity (n=3)
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Table 2 Orthogonal test scheme and results

LR FEVAC &t 5 Y PR A B L I# 2 AL ] /b T EETR G L % CaCl, ¥R /% I R A A0 BT %
1 1:3 2 3 2 78.12
2 1:3 3 4 3 85.78
3 1:3 4 5 4 74.49
4 1:2 2 4 4 70.46
5 1:2 3 5 2 64.16
6 1:2 4 3 3 65.34
7 1:1 2 5 3 48.48
8 1:1 3 3 4 53.48
9 1:1 4 4 2 61.76
Kl 79.46 65.69 65.65 68.01
k2 66.65 67.81 72.67 66.53
k2 54.57 67.20 62.38 66.14
R 25.07 2.12 10.29 1.87
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