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Figure 1.(1)(a) Scheme of D. O. probe (b) Schematic
diagram of enzyme membrane arrangement on the
tip of D. O. probe
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Figure 2. Effect of pH on enzyme sensor system
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Table 2. Determination of aspartame in commercial
products with an enzyme sensor system

0 g ©00g_0 .04 0 °

®¢ T0% 0T 000700 00 Sample® Aspartame content(%o)
= Nominal® Enzyme sensor method
T Or A 3.8 3.70
= B 3.5 3.56
s 0 N EEE—— C 2.7 2.58
- 100 A,
; \ “ A: aspartame-tlactosetsilicon dioxide; B: aspar-
« ™ tame +dextrin; C: diet coke
ot 0 :

b Labelled values provided by manufacturer
0 1 ] X } i I i

1 2 3 4 5 6 7

Tige (day) ST BRI, R 2 Rl o] ] Hw A R
Figure 4. Operational stability of enzyme sensor sy &, PR A FE & 3 iaspartame Z AR R HTER , B
' - A HPaspartameZ S &, HERHE R B R &

t . - ]
S.e'::()red in dithiothreitol solution s DRSBTS AG R RS G B
| . ‘ TARBWYIE (Fr AR SR EREREE—EH ),
RA.st(;r e« ;n bui:t;eéoscolution HEREESB AN BT R chymotrypsm&a -
caction Temip- cohol oxidase ‘-?m“ﬁ?@ EHE R —HRECDT

Relative D. O. decrease: FH B A S EAHE

B, At it = & E&@Flﬁﬁmzﬂlﬁﬂﬂ

Table 1. Interfere factors of enzyme sensor system

S

Materials® Relative response(%) ¥a Al
Aspartame 100 |
Sucrose 0 A B 5% A & 37 L a-chymotrypsin & alcohol
Lactose 0 oxidase ¥ 2 & AT fH B 2 B 2 (LB R B R #ft, 1.
Dextrin 0 AR E A REETEEAE R MBI (G EHE
Dextrose 0 ’%B&@f*ﬁ fr AL ), AT AR E HE A S R AR
L-Aspartate 0 7 T2 BB UET, T B — 1R S R
L-phenylalanine 0 < BB EN, AR KeeE BERIE ZE{LEW, B
Citric acid 0 % B e AT S B R T E L 7 1, Sk
Succinic acid 0 B2 FEEALA R TS 7. AHRE B B EAE A
Tris 29 ge thEL T, BB R E LN s
Phosphate 0
Silicon dioxide 0 =F i

s Sodium benzoate 0

*Concentration:0.33mM Kﬁﬂi %ﬁ%?ﬁﬂ% @ %#ﬂ%%é @éﬁﬁﬁj}%ﬂ:%
IRE(NSC-83-0117-C041-010-B), 22 HHGH

COE R A o I
LA B ST [ S (L B SR R R A =R ZE R
(KEE B HETRREL B A2 @S ERER K
RACHE : H—FRaspartame BdextrinZ IR &Y, 53— 1.Cloninger, M. R. and Baldwin, R. E. 1974. L
£ lactose. aspartame, silicon dioxide Z B EY): 5 -Aspartyl-L-Phenylalanine Methyl Ester (As-
—FE R m%{&@%g—j %% B BRI L FERE partame) As a Sweetener. J. of Food Science.
B ER SR . kA Kz aspartame™F , Hl AT Bk 39: 347-349.
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Determination of the Sweetener Aspartame with an Enzyme Sensor

SHU-FEN CHOU, JIAN-HUA CHEN, LONG-WU CHOU, JIN-JIA FAN, *CHIEN-YUAN CHEN

Department of Food Health, Chia-Nan College of Pharmacy, Tainan Hsien, Taiwan, R.O.C.

*Department of Agricultural Chemistry, National Taiwan University, Tapipei, Taiwan, R.O.C.

ABSTRACT

This study attempted to establish an efhi-
cient, convenient enzyme sensor for the deter-
mination of aspartame in foodstuff.

The sensor system we investigated was a
bienzyme system composed of a-chymotrypsin
and alcohol oxidase, immobilized by an entrap-
ping method with dialysis membrane, subsequ-
ently combined with the dissolved oxygen elec-
trode equipment. This method was able to deter-
mine aspartame efficiently. The optimum operat-
ional conditions for the enzyme sensor were pH
6.5~8.5 and 30°C. A linear relationship was

observed between D.O. decrease and the aspar-
tame concentrations in the range of 0.1-2mM.
One assay could be completed within 10 minu-
tes. When the enzyme electrode was stored in di-
thiothreitol solution, the system was stable for
more than 7 days and 70 assays. When this sy-
stem was used for the determination of aspar-
tame in commercial non-alcoholic products, the
results were found to be in close agreement with
the labelled values provided by manufacturer
(within 5% of the relative error).

Key Words - Enzyme sensor, entrapping method, a-chymotrypsin, alcohol oxidase, aspartame
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