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HEEE (Saccharomyces cerevisige ) MEHREARNMAEMERBRAT E B %G
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fear AR, AW ¥ 18 ( 10ming
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RAMRUEZER. BN E
Wk Fm, BRI S EEE.

ERBLIERS (ELB) By CY-2 ¥
HAL, MAEDERR, WEMCEMSmD),
BEAKE, BRI XWT 93
T 1 20 SR A A

(m) MEEHE

140,01mol /LR ER 42 M ¥ (PH5,8) A
MR, #£iR281+0.5°C, ERifes: 4 3%
B AR E A, 155 R EE IR IR
AR ERE R WAL, R
AR IRANE %,

- B g Ry e

T [

A B

Bl BENEweRENTIRES
Fig.1 Microbial sensor (A) and its working
system (By for sugar estimation
A, 1, W ginsulation jacket 2, mimEElec-
trolyte 3, Ag/AgClmgAnode 4, PtyipCat-
hede 5, ##MTellon membrane s, HEkE
g i Immobilized yeast cells 7, A WPorous
membrane s, &M Nylon net g, BEHR
oring
B, 1. & Recorder 2, jx® Amplifier
3, #AEMmE RN Microblal sensor 4, WERE
Meassuring cell 5, 4Hm k% Water bath ¢, B
F1 8% ¢ 338 Magnetic stirrer
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AR 2% e 215 R A% v i i PR IR IR A
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Sampling

t

Current (nA)

Timadmin

B2 SRoy o 0 R s e
Fig. 2 Tipical kinetic response curve (current change v,s, time, min)
1. — % e py Bt First-order response 2, ¥ 4R =SW ¥ § BSecond-order response 3, FEWMEH
B, 4 5B 24 M 3K 07 0 T 4 Y R B g Zero-order response, the current change is propotionsl
to concentration of substrate 4, —GMEHBWHE, XERSEaiER LN Toagent line of
first-order response, the slope of this line is proportional to concentration of substrate

10 A 1.0 B
g Ed
= T
i
. g
g st £
& ;
B =
=
]
N . : )
0 50 100 0 50 100
Cope. of sucrose(mg/L) Conc. of sucrose(mg/L)

Ha3 sEkEREme LAEmRnbe
Fig, s Comparrision of linear response between kinetic mehtod and steady state method

A, BHEwW AR E yo—100mg/Ly B, sadkm AR M Ho—75mg/L
The linear range is up to 100mg/L for kinetic method (A) and up to 75mg/L for sieady siate method (B
B HEZSHEENLE
Table 1 Comparisions between kimetic nnd steady state methods

% B RS R B HRNE KRR HyRE
Response time(min) Wash iime¢min) Linear range(mg/L) Relative error(9)
7:‘;{;&3‘; Kinetic method <1 5—15 0D-—100 14,6
B Steady state 512 15—25 0~—75 +5,7

a wfpsomg/Lorskes @ Ear MR 1008 & 2

10 times of response to somg/L of sucrose

EHERRE2. 5| e R B % SR A AU B S M I, 40mg /LK
EHTARE YR, A50%EEMRE  EORREREE<0.15 HLS0NEER
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Table 2 Response to amino acids and sugars by the yeast scasor
E oW W Bk "o i e o W
Substrate  Concentration Response Substrats  Concentration Response
(mg/L) (slope) (mg/L) (slope)
¥ Sucrose 40 2,50 FxAmAsp 40 0,681
25 1,80 t2 W Try a0 0.18
#Myelucose 40 9.80 BaELy: 40 0,35
g Fructose 40 5,80 #FHmmPhe 40 0,37
3¢ §Starch 40 0 BE#Pre 40 0,16
22 E S EEM - 25 0.60 maEBmArg 40 1,03
22 mixed amino acids 4p 0,80 Ha®Thr 40 0
B+ RE8EM 25+ 25 1,90 B gnelle 40 0,14
Sucrose + mixed AA MR ECys 40 0,13
# 2@ Gly 40 0.12 z.¥Ethano] 20 3,20
HHRGly 40 0.38 ZRE+ 20 + 25 5,14
M Met 40 0,32 Ethanol + sucrose

SR TS WA R, W {EL 710, 3—0, 422 Al
MERT S ER AR S B BRI R AE - (1,03)
WM FES SRR AW 0.6,
N TRBEEFH . ATIHRCHER
SNSRI R GG ERITHE, W
AR L L B 4 PR 0 7 £ 7 HA 0L T (T AR 2
Bi0.6), I T & Eadeh s B v R 2
VIRBR B o TR EEER, RaEy
X BEE TN E BT — 2 IEEH R
PATO SR LB T 4R B AT 200, T4
ERB[|ATHSELBNITE, T8

KR, EEMEET 1000mg/L,
B100 (5L L EACA TN, b
Sh, CEEFETININETIVE S, #i%fE
AR A BRI TP RIS RS

T2 IRZR X TLFPME 45 T8 25 fF 58 1K 1y
P, HMA R K CRRLES I R 2 S B 30
MVae GRkmpss, P &2 R
F3o BEVL/K ALY, ZERSE
R P E BN 5 9 MR s S A S A
SRR, MIERr RN, B, SR
1 F R4 TR Yk B e .

¥ NAINSEENES FTHRNEOK FVaE

Tables Kinetic parameters of response to supars
R ¥ K. (mg/L) Va (#%,Slope) Ve/K) '
M ¥ Sucrose 500 25 0.05
Wi Glucose 203 57 0,28
#  Maltose 4 2.6 2,15
#  Fructose 4 11 2,75

(M) REESESRENE

5 B35 FH T LA B o i — B IR 1 25
Y hEMEDEBSERT, fREER
Hs0ul, FESRD TR ESEyE
MRENRNE RIS (EH4) S0
PRI B A ol R i N ER S RS B 1
REREAEE D, MERSRNE, T Ei
AT, 5% (F4) , BhBTELE G
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Table 4 Recovery test
B = wINBE R WM o i+ Bl i 3
Sucrose added Expected value Practical value Recovery
Samples (mg/L) (mg/L) (mg/Ly %
XeW (f2zmg/LE)
Fermentalion broth contsining 20 4z 44.3% 101
2z2mg/L of sucrose
XMa (o /LR "
Fermentation brolh coniaining 20 68 64 24
4smg/L of sucrose
* 3 M e MAverage of 3 meassurements
® EERARTH
Teble 5  Error test of the semsor
H & Toe ik NBRMREE Ty M if A
Samples Volume of Tested sucrose concent, Average Relative
(xh . (me/Ly (mg/L) (+%)
 amE (AR 0 10000 10500 9500 000 5%
Fermentation broth 25 11400 12202 11600 11738 tan
containing sucrose
FM—M
15k 1 /A__‘? -8 Gr
* ES
z o T - # 4t
;? o D:—; § ./ \\.“"0"——-—....._--——'—"‘_—-‘—‘&
L y =4 '_;' % 24 o-———-*——__u___. —— e —— 1}
h -t \ J g o
/ \ 2 = : 1 :
5
! A 0 7 2 3
[ L T~
B = e Tirnelday)
Tima(h) _ EH5 BEwWHREEHNBER
B4 REBATRECRERENT, ARIAEHN Fig, 5 Stability of the microbial sensor
RSEHEN RN R calibrated with sucrose solution

Fig, 4 Sucrose estimat ion in fermeatation broth
using the yeast sensor, showing that the
comsuption of sucrose is synchronized io
the growth of biomass

1, B ##Sucrose 2, 4 by #Biomass

RIS R HoHESREE (4
8% MREFEFRESTHME &
PREBD TR ENT BRZ—,

Brig CARMEBY , BMEERNERY
i, SRS TEREEE R £ %

C

B Sucrose, A, somg/L, B, ssmg/L

{9, BB B A R W
WEFAHAXARS, RNT TSk
smBE R BERE NP B 7 A 4R AR A A

ke 2smg /Lin5s0omg /Ly BN IE
WHITRBRE, WmE 5 PR, BEEE
BRHBEREE E—-DA P T LR
*, B HRHETE008K,

h R F B MR ST TI S IR ED htto:

ournals. Im. ac. cr



2 HOEBE. MENERIEREATE 145

3 £ X M

£ 1] Updike, S,L,el al,:Nature, 214:085, 1957,

£ 21 Satoch, 1, et al :Biotecknol, Bioeng,, 18:289, 1978,

33 Karube, 1, ¢t al,:Europ.T. Appl. Microbiol. Biotechnol., T:343, 1979,
€ 4 3 Hirose, 5, €t al,:J ,Molec.Catal,, G:251, 1978,

[ 5 1 Eafors, E Jo et al :Enzyme Microb. Technol., 3:29, 13si,

C 6 ) Graham, A et al.:Biotech.Advance, 3:200, 1085,

{73 Wollenberger, U.et al,:Analytice Chimica Acta, 187:39, 1984,
[ & ] Satoh, I, et al,:Biotechnol. Bioemg., 18:298, 1976,

Lo BB, FHMYREMR, B (2) 1184, 1986

[10) FkeH, Tlkwd4r, 18 (2) :38, 1988,

C11) RS HEY. ZafsTEM, ARBFR KM, p.o42, 1081,

STUDY ON MICROBIAL SENSOR FOR SUGAR DETERMINATION

Zhang Xianen Zhang Xing
(Wuhas Institute of Virology, Chisese Academy of Scienses, Wuhat, Ching)

A microbial sensor consisted of immobilized yeast cells (Sacchromyces
cerevisiae) and an oxygen elecirode was used for the determination of sugar,
Kinetic method had been developed in the study, For sucrose determination in
fermentation broth, the relationship between sucrose concentraiion and response
slope was linear up to 100mg/L, with a response time less than 1 min, &
relative error of +4%, and an average recovery rate of 979, Ethanol and
arginine could cause interuption, but no abvious influence of 22 mixed ammi-
no acids was observed, The sequence of the sensor selection was as follo-

wings, fructose maitose glucose sucrese, according to V,/K,,

Key words
Microbial sensor; sugar determination; Sacchromyces cerevisiae; kinetic

response
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