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Fig.2 HPLC chromatogram of a typical product.
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Fig.3 Time course of GOS production by B-galactosidase.

500 mg of lactose per mL and 0. Imol L potassium

phosphate buffer pH7.0 in a total volume

1B of 50 mL was incubated at 55°C
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Fig.4 Model of the hydrolysis with trisaccharide
and tetrasaccharides formation by B-galactosidase.
A. Lactose B. Glucose C. Galactose
T. Trisaccharide D. Tetrasaccharide
ra=dA dt=
-k E A +k EA “ks A EC +ky ET 1
rg=dB dt=k, EA —k; EC B 2
re=dC dt=ky E C
rr=dT dt=

7k7 E T +k8 ET +k1() ED 71{() EC T
TI):dD dt= 71{11 E D +k12 ED
5

King-altman

King-alt-

man

6 — 10
ra=dA di= —oyx A 2o AP - o AT 4
vpp B D —vap A D +o0or T o T?2 3

6

TB:dB dt= UA A + UAA A 2+ UAT A T - UBT
B T — UpDh B D Z 7
r(:dC dt= T T + up D + up A 2 8

I"I‘:dT dt= — U7 T — VBT B T +2‘UAD A D +

UAA A 2+ UBD B D _2”1)’1"1‘ T 2 UAT A T

S, 9
rp=dD dt= —wvp D —wvap A D —owgpp B D +
UTT T 2+ VAT A T Z 10

ua = kokikgkekip T kokikyksgkip T kokikgkgkiy +
kokikykgkpy E, E,
var= kikikskokio +kikikghokpy E,
o= kikykskgkys + kgl lkskghkyy E
vpr = lokskgkskyy +lokskskokig B,
vpp = lolglgkioky + ko kskskioks E
vap= kikiokskeks + kyjlgokskoks E,
or = kokokekskig T kokgkskskiy + kokgkekskip +
kolokekskpy E,
vrr = kekekrkokin + kokekskokyr E,
op = kolukekii kyo + kokekskig ki + kokokgkio kiy +
kokoksk kig B,
S=ktky D +kyr T?+kapp A D +kypy T D +
kar A T +kyy B D +ky A +kay A2+kys
A B+ky B T +kt T +kyy A T +kp T
+ky B
kp = kolukekin + kokekskn + kokokekiy + kokokgkyy +
kykekioki +kykgkiok + kolgkiokyy + kokgkioky;
kpr = kykgkoko + koksksko + kylakokyy + ko kokoky,
kap = kokskgky) +lgkskgky + kykskioky + kokskiokyy
ke = kykekokyy + lykgkoky) + kokgkokyy + kokgkoky;
kar = kikyksko + ki kykgho + ke kg ok + ke kgkoky
kep = kokskskyy + kokskghkyy + kskekiokit + kskskioki
ka = kololsskio + kokikgkyg + kokikskiy + kokykgly +
kikykekin + kylylghkyy + kikgkgkig + kikgkgkig +
kykskgkio + kokskgkin + kokskghkyo + kykskgki,
kan = ki kskgkin + kikskgkyo + kg kskys + kg kskig
kap = kikskekys + ke kskgkn + kg kgl + ke kskskey
ke = skl kg + kskekokyy + ko kskskiy + koksks kg
kr = kikskskio + kokshskin + kokekskig + kykskskin +
kol kykeyg + kokykokyy + kolylgkyg + kol gk
kar = kykskski + ko ksky kg, + ko kskykg + kykskoki,
kr = kykskokin + kykgkokys + ko lgkoky + ko kgkoky,
kg = kolskeky + kokskskin + kokskskio + kokskgkgg
k = kkokskio + kolokgkio + kokykekyy + kokyksky, +
keoley kegleyo + ko kykskeyg + kgl kg ko + koo kgl

6~10

15 15
N

]:ZL Vij - Vi

© EPE]ﬂiﬁﬁ’%ﬁia‘%ﬁ}?%ﬁﬁﬁﬁ%ﬁiﬁ"ﬁi%ﬁ http://journals. im. ac. cn



738 16

Vij Vij k; 6 — 10
6 — 10 -

1
Table 1 Estimation of Rate Constants of Eq. 1 ~ 5

Rate constants

k ky ky ks ky ks ke ky kg ko kig ki ki

0.141 1.076 0.708 0.498 0.322 1.252 0.081 3.284  0.997 1.755 0.202  0.992  0.198
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Fig.5 Change in the concentration of lactose
monosaccharide trisaccharide and tetrasaccharide
in enzymatic reactions.
Symbols were the same as in the Fig. 3

Solid line refers to the simulation.
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Kinetic Model of Galacto-oligosaccharide Synthesis by
B-galactosidase from Bacillus stearothermophilus

CHEN Shao-Xin WEI Dong-Zhi* HU Zhen-Hua WANG Xiao-Lan YU Jun-Tang

State Key Laboratory of Bioreactor Engineering Institute of Biochemistry East China

University of Science and Technology Shanghai 200237

Abstract In the course of lactose hydrolysis the B-galactosidase produced variable amounts of galacto-oligosaccharide

GOS due to the transgalactosydic reaction. According to enzymatic reaction mechanism by f3-galactosidase and structures
of GOS a model was developed to describe the process including GOS trisaccharide and tetrasaccharide formation by
Bacillus stearothermophilus B-galactosidase. The Simple optimization method was employed to determine the kinetic pa-

rameters of rate expression. The kinetic model showed a good agreement between experimental and simulated results.
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