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{Production, Transglycosylation and Application of Stevioside)

Abstract

Stavioside 15 a swest glycoside extracted from the leaves of the plant Stevia rebaudiana Berioni and has been widely
utlized as an altemative sweetener in foods, pharmaceuticals, and alcoholic beverage. In this article, the structure and
physicochemical properties of stevioside, production methods of natural and transglycosylated stevioside, the status of
the stavioside as an altemative sweetner with high intensity, and the application fields of stevia sweetners were described.
Two heterogeneous enzyme reaction systems, attrition coupled enzyme reaction system using inscluble raw starch as
the glycosyl donor and heterogeneous enzyme reacion system using extrusicn starch as the glycosyl donor, have heen
suggested for the production of transglycosylated stevicside and therr feasibilities for industnal application were invastigatad.
Above two hetercganecus snzyme reaction systems showed several advantages over the conventional reaction system
using soluble liquefied starch as the glucosyl donor, such as high transglycosylation vields, fast reaction rate, and easy
purification of produced transglycosylated stevioside. Finally the future consumption trends of the stevioside was discussed.
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Fig. 1. Sweet component contained in stevia leaves.

Table 1. Sweetness ntensity of stevioside and rebaudioside
A

Sucroge concentration{g/100ml} 108 208 345 L33
Relative sweetness( X Sucrose)
Stevioside 277 231 200 141
Rebaudioside A 324 312 29 200
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Fig. 3. Flow diagram for the extraction of stevioside from
Stevia rebaudiana using ion exchange resin.
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Fig. 4. Flow diagram for the extraction of stevioside from
Stevia rebaudiana using ulirafiltration membrane.
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Table 2. Transglycosylation of various acceptors in attrition
coupled reaction system using raw starch as a
glucosyl donor

Acceptors Transglycosvlation vield(%4)

Monosaccharides

D-Glucose 79.0

D-Xylose 41.0

myo-Inositel 43.2
Ihsaccharides

Maltose 82.0

Cellobiose 713

Sucrose 724
Glucosides

Stevioside 810

Reaction was carried out al the condition of 1mM acceptor/g
of starch, 100g of raw corn stach/L, 400z of glass bead/L,
1,200uruts of CGTase/g starch, pH 6.0 and 50°C (or 24hr
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Fig. 6. Comparnson of the progresses of the transglycosylat -

ion reaction of stevioside in the three different reac—
tion system.
Reaction was carned ourt at the conditton of 0.1M ste—
vioside, 100g of raw starch/L. 1,200units of CGTase/g
starch, pH 8.0, 50°C and(with head" 400g glass head/ L.
Raw stlarch as the glycosy! donor with () or without
{A) bead, and liquefied starch as the donor([]).
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Table 3. Comparisen of the reaction parameters for transglycosylation of stevioside in the attrition coupled enzyme reaction
system using raw corn starch and conventional system using liquefied starch as the glucosyl donor(1)

Raw starch Liquefied starch
Transglycosylation vield(%s) B1C 710
Concentration of transglycosvlated stevioside(g/L) 5.2 571
Half reaction time(hr" 16 0.8
Residual cyclodextrn concentration(g/L) 21.0 220
Residual maltooligosaccharides concentration(g/1.) 02 8.0
Separation of residual maltooligosaccharides Not required Reqired
Separation of residual starch Easy Dilficult
Separation purification of transglycosylated stevioside Easy Difficult

Reaction was carded out at the condition of 1mM steviaside/g of starch, 100g of raw corn stach/L, 400g of glass bead/L

1,200units of CGTase/g starch, pH 6.0 and 50°C for 24hr

UTime required for half of the maximum transglycosvlation yield



Stevioside?] AAt SEQHIS 3 2= a7z

()

i

WHE
LT

Fig. 7. Scanning electron microscopic phoiograms and hypo—
thetical micellar structures of raw and extrusion starch.
{A) Raw starch, (B) Extrusion starch
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T2 glucose, xylose, inositol, mannose, galac-
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Table 4. Comparison of transglycosylation yields far various
saccharides and glucosides as a glucosyl accep—
tor using extrusion and liquefied starch as the glu—

cosyl donor
Saccharides Extrusion starch Liquefied starch
Monosaccharides
D-Glucose 51.7 322
D-Xvlose 310 26.2
L-Sorbose ol.3 42.1
myo-Inositol 372 264
D-Ribose N.D. N.D.
D-Galactose N.D. N.D.
Disaccharides
Maltose 823 71.0
Cellohiose 6.3 67.2
Sucrose 60.4 61.3
Maltitol 86 701
Glucosides
Stevioside 784 56.2
Hesperidin 63.5 b2
Naringin N.D. N.D.
Rutin ND. N.D.
Salicin 65.5 54.2

Reaction was carried out at the condition of 50e/1. acceptor,
50g/L. extrusion starch, 900units/g starch CGTase, pH 6.0
and 50°C [lor 24hr
N.D.: Not detected
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Fig. 8. Comparison of the progresses of the transglycosyla--
tion reaction of stevioside in the enzyme reaction sys—
tem using raw, extrusion, and liqueefied starch as the
glucosy!| doner.

Reaction was carried cut at the condition ol 20g/L stev—
ioside, 50g/L starch. 900 units CGTase/g starch CGT-
ase, pH 6.0 and 50°C.

Extrusion starch()), liquefied starch{[J}} and raw starch
(A) as the glycosyl donor.
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A stevioside®] FAo|uk2-2] HA 272 FHA Fd4 AR
2 800~ 1,000unit/g starch, A2} 557} 40~70%, ex-
trusion H & T3 steviosides] A3 EF¥ 2:5~5:5
e Btk

{g/g, stevioside : extrusion starch), 3

Table 5. Comparison of the reaction parameters for transglycosylation of stevioside in the heterogeneous enzyme reaction
system using extrusion starch and conventional system using liguefied starch as the glucosyl donor{52)

Extrusion starch Liquefied starch

Transglycosylation yield(24)

Concentration of transglvcosylated stevioside(g/L)
Half reaction time(hr)"

Residual cyclodextrin concentrationi{g/L)

Residual maltocligosaccharides concentration(g/L)
Separation of residual maltooligo-saccharides
Separation of residual starch

Separation purification of transglycosylated stevioside

784 66,2

472 39.7

12 0.8

21.0 220

<06 >80

Not required Required
Easy Difficult
Easy Difficult

Reaction was carded out at the condition of 50g/L stevioside, S0g/T. extrusion starch, 900 units/g starch CGTase, pH 6.0

and 50°C for 24hr

UPime required for half of the maximum transglycosylation yield
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