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Abstract

Stevioside was transglucosylated to improve its sweetness. Eighteen conditions were tested using the tables of
orthogonal arrays of L, (2'x 3"). Statistical analysis showed that the transglucosylation rate was significantly
affected by temperature, the ratio of co-substrate {maltodextrin) to stevioside, pH, DE of maltodextrin and con-
centration of stevioside, in their order. Optimum conditions selected for temperature, ratio of co-substrate to
stevioside, pH and DE of maltodextrin were 80°C, 1.0, 6.0 and 15, respectively. Glycosyl-stevioside with 68%
yield of transglucosylation was produced at the optimum condition and found to have better quality in sweet-

ness than stevioside and rebaudioside A.
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Fig. 1. Chemical structures of steviol glucosides. Glc:
glucose, ST: stevioside, Rb: rebaudioside A.
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Table 1. Factors and levels selected for optimization of
transglucosylation of stevioside

Level A B C D E
1 22 6.5 80 5 1.00
2 15 6.0 85 15 2.33
3 - 5.5 90 10 0.43

A: DE of maltodextrin as co-substrate, B: pH, C: Tem-
perature ("C), D: Concentration of stevioside (%), E: Ratio
of co-substrate (maltodextrin) to stevioside (w/w).
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Table 2. The tables of orthogonal array, L, (2'><37)
and transglucosylation yield data obtained at each con-
dition

Experimental Trans-glucosylation

No 12345678 condition" yield (%)
1 11111111 ABCDE, 17.3
2 11222222 AB.CDE, 16.0
3 11333333 ABCDE; 11.8
4 12112233 ABCDE, 17.5
S 12223311 ABCD.E, 14.3
6 12331122 ABCDE: 9.3
7 13121323 ABCDE 14.1
8§ 13232131 ABCDE, 14.9
9 13313212 AB.CDE 12.1
0 21133221 ABCDE, 12.7
11 21211332 AB.CDE, 19.7
12 21322113 ABCDE, 14.0
13 22123132 ABCDE, 11.3
14 22231213 AB.CDE, 19.5
15 22312321 ABCDE, 134
16 23132312 ABCDE, 20.4
17 23213123 ABCDE: 10.0
18 23321231 AB.CDE;: 19.7
Factor ADee CBEe Sum 268.0

YA: DE of maltodextrin as co-substrate, B: pH, C: Tem-
perature ("C), D: Concentration of stevioside (%), E: Ratio
of co-substrate(maltodextrin) to stevioside(w/w), e: error.
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Fig. 2. Typical patterns of HPLC of stevioside (left) and
glycosyl-stevioside produced by reaction with CGTase
(right). 1: stevioside, 2: rebaudioside A, 3: mono-glycosyl-
stevioside, 4: mono-glycosyl-rebaudioside, 5: di-glycosyl-ste-
vioside, 6: di-glycosyl-rebaudioside. 7: tri-glveosyl-stevioside,
8: tetra-glycosyl-stevioside.
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Table 3. Analysis of variance in yield of transglu-

Table 5. Average yield” of transglucosylation of stevio-

cosylation of stevioside side at each level and factor (unit: %)
Source ()“f Sum of Degree of Mean F, Level A" B C D E
variation squares freedom square 1 1414 12.80 16.55 1525 1618
A 11.05 1 1105 2.95 +0.67 1082  +082 +082 +082
B 4127 2 2063 5.51 2 1571 1620 1620 1397 1258
c 75.77 2 37.88 1011 +0.67  +082 +082 +082 082
D 8.61 2 431 LIS 3 - 1578 1203 1557 16.01
E 49.55 2 2478 6.61 082  +082 408 +082
AD 10.57 2 529 141 :
e 22.48 6 375 A: DE of maltodextrin as co-substrate, B: pH, C: Tem-
A perature (‘C), D: Concentration of stevioside (%), E: Ratio
Total (corrected) 219.30 17 of co-substrate (maltodextrin) to stevioside (w/w).

"A: DE of maltodextrin as co-substrate, B: pH, C: Tem-
perature (°C), D: Concentration of stevioside (%), E: Ratio
of co-substrate (maltodextrin) to stevioside (w/w), AD: in-
teraction between A and D, e: error.

Table 4. Analysis of variance in yield of transglu-
cosylation of stevioside after pooling

Source of Sum of Degree of Mean o F
variation" squares freedom square (. 10, 0.05)
A 11.05 1 11.05 2.65 4.96
B 41.27 2 20.63 495 4.10
C 75.77 2 37.88 9.09 4.10
E 49.55 2 2478 595 4.10

e 41.66 10 4.17
Total
(corrected) 219.30 17

"A: DE of maltodextrin as co-substrate, B: pH, C: Tem-
perature ('C), E: Ratio of co-substrate (maltodextrin) to
stevioside (w/w), e: error.
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Fig. 3. Time course of transglucosylation with dif-
ferent concentrations of CGTase. B—M: 0.4%, O—C:
0.2%, A—A: 0.1%, O—: 0.05%.
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Table 6. Sensory evaluation data” of stevioside, re-
baudioside A and glycosyl-stevioside

compound Bitterness  After-taste Deliciousness
stevioside 3.1+001 33+0.03 3.6+£0.02
rebaudioside A 3.5+0.04 34+0.02 3.9+0.04
glycosyl-stevioside 4.3+0.03  4.0+0.01 4.7+0.01
“mean+S.D.
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