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Abstract

The functional properties of novel sugar derivative sweeteners, fructo-oligosaccharide, maltitol, sorbitol and
high maltose syrup(HMS) were examined for their humactant effect, lactic acid bacterial growth, Streptococcus
mulants growth and relative sweetness compared to sucrose. Sorbitol exhibited remarkably high water activity
reducing capacity, whereas fructo-oligosaccharide and maltitol showed the same level as sucrose. Maltitol
showed distinct anti-bacterial(bacteriocidic) effect against Stc. mutants and most of lactic acid bacteria tested

except for L. plantarum.

The molar basis relative sweetness of sugar derivatives in comparison with 1%(w/w) level of sucrose
were 069 for Neosugar(fructo-oligosaccharide), 0.21 for sorbitol, 0.50 for maltitol and 0.27 for HMS.

I. M =

HA3ulEE AHSEe FHENFde A4 <
T3 Bg sivjghs 7)Eolel B4y Aela )
$4€ 713 E4Ee] stk Fruto-oligo 3 2 W&
Al o|Z4 sucroseel fructose’} 1-3%2} o] ZAYs
i} o 2 ojAueiA A, $9, ¥, B3 A=) g},
glolng, 7|3 5 2FAFoll v]FENSE Hd§o)
t}h. 198146 URdA sucrosed] Asp. niger7} A
Abshs #F o] A4 E 24417 FUA o2 JAe
Alzslglen) felueldlde (FHAYEERs} ()
A AAGell A 1987 3R €] Az o3t g}

Fructo-oligo F& A= 5% <duzl 234§
a2 7HA L slot M) Aol o)t FHE=)
e G2 Foluz MY AFLAo|n o)

ol AFEAz HAYY YRoI}D o}F AstifA

2e ¢enge i e =gt 447
53] Bifidobacterium 2] 34& 222 GPF
5 iz F4¢ JAsted Wl FREAE
HelFe N15E MR Ak £ FAAY F9)
YA AL NS G4 os 228 dysie

A 9lgeo] RS glons® diwitiale] ojgh
Alo]l2 H4¥ AT RasEn gt

Sorbitol2 1892w J.B. Boussingault7} Al%7)¢} u}
745e] dvj2HE HE AYE F2Y PUF LA
Folg 2 A, 1936\ 32| Geigthone] Zxt}e] Hsul
&l 23l sorbitol3} maltitole] Aol AT 2
F4H o2 Az Agct? FuldlAde 19749
(YA A4 Az a 19873 8-Ee (F)
AdEwFol A Pag-F 3tz

Sorbitol 2 = }2 FAHE JYAA PoJA)+= 6
e F471E 71 o lgER A T4, 3, A4t
ZAAHo 2 Aoz Eo HrYm §7] Loflo 57
oJjic). ojnjxitzte) HEAE do ] gon
A3 ddAde] Hold Al g Balo]ch SorbitolS
H3] o459 242 W7 o d7FHE
slem, AH8-7]&d Aol ge AEMH/NER 37}
o] glerg SRIAMEE Y AEREAY 75 S
7R lckPe] ol FEFEAA, Al FAA",
AR xa3A) 5oz FYdaA ol gslm Uk

Maltitol&- 4 =oltggiol2l &7 glucosedl
sorbitole] Zg=o] & olFF FURLE FAHL



432 °]A % - Moussa Souane - ¢|&¥Y - A

2 19701 7 3¢ maltose§ YB 23l Fiof 9
Hagyyger Azs|n glck Maltitol sorbitol o
chviA 2 B4 gl FiegslE A 94 9
ol Maillard ¥hg-o] Udoiviz] ¢ HIAE Hol}
A 200C o)3tellA 7lEE I EHEE A4E B
& glogV u|FAHge|? B =g ¥4 §
Qe FAEAZA BG4, 2P Fol & Ak
B3 i gojolA FAege Y FAv|ERAH 2
4571 Fasie] Al 23 F5ER g A
22 §40ln ¥ 445¥ Ao ¥+ Sle 714
7o) 8o}

£ Ao He olE 7154 dARv|ge] SR
Assd, diA, 924 ¥ AdvEE 49 %
B vl

V. AtidE N Y

1. AnaE

£ Ag) A FREMTES (P)ALEEZIA
A guisich Table 12 HPLCEZ ¥4 3yoe 4
PzAs Yy Y=g RdFT gtk

2. SENNS HY

FHEM £E4e FE§ YN HYE 10% w/w
YR AR Ml 4o FEYYEE &
) lsc}.  Rototronic-Hygroscop DT(Switzerland) &

BRAS{LRNTE

Agsle] YPUSEE 2L F FEUHNEE T
shgich.

3. WEYAIY

7zt FFE9 Lactic bacteriao] 2| LEAH L AY
871 A3l Leuconostoc mesenteroides, Lactobacillus
blantarum, Lactobacillus casei ATCC 7469, Streptococ-
cus lactis DRC3, Streptococcus thermophillus®) 57}%)
3ol g efFAYEE A wWAZ2E gl-
cose®} meat extract& H7}e}A] 9¢-& MRS brothel)
Z FFE 1%, 2% 7% A7iste] AF Ag4 A=
AH8-3tgich. duk MRS v Aol A wllFA| 7] F5ulofy
0.1 m/€ autoclaving A7 HF A4 vix)e] ztz}t
AEAZCE 30TAA 24417 wiFAI ¥ pHHSE
23 sgc) :

4. 428y H|RmAIY

A€ Yo7 F8 MF o3 42| A Streplococcus
mutans®] AXAx} FEH AT E ZASAL: F
T8 2ol A Bt Streptococcus mutans KCTC 3065
& Brain-Heart Infusion Broth(BBL)ell 32] #jchufo}
A17] ¥ Dextrose WA 5% A &F& A 7}8 Trypticase
Broth(BBC) ol thA] 33] Aciujoksie] fA44& 38
Alf). o] FFE 37ColA 48A]7} wie} ¥ pHel ¥
3%E 2Hslo] AMBA $YL wlasidd. £44 o
FFAA 58S 271935 48417 wiokey-2 10,000

Table 1. Sugar compositions and average molecular weight of the sugar derivative sweeteners

Fructo-oligosac- High Maltose
Mattitol Sorbitol 70 Hydrol

charide(Neosugar) altito Syrup rotto ydro
Average
Molecular 410.71 391.10 387.04 231.02 206.20
Weight

Fructose 4.7 Sorbitol 14 Glucose 14 Sorbitol 83.56 Glucose 89.50
Compositions Glucose 314 Maltitol 72.7 Maltose 72.7 Maltitol 6.80 Maltose 6.80
of sugar Sucrose 130 Maltitritol 15.6 Maltotriose 15.6 | Maltitritol 5.45 Maltitriose 1.70
Derivatives GF, 237 Maltitriol 5.6 DP*4 70 DF*4 420 (DF*4 2.00

GF; 273 DF*4 47
Solid content

77.6% 73.6% 81.23% 71.71%
of raw product

*Molecular weight of pure sugar derivatives

Sorbitol : 182 Maltitol : 344 Maltitritol : 506 Maltitriol : 504
Maltitriose ;. 506 Maltose - 344 Sucrose : 342 Fructose : 180 Glucose : 180

*GF; : 504(Glucose-Fructose-Fructose)
*DP, . (Glucose-Fructose)
*DP* : degree of polymerization
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Fig. 1. Changes in the water activity by the increase
of the concentration of sugar derivatives.

Table 2. Changes in the pH of MRS broth added
with 1% of sugar samples during the incu-
bation with different lactic acid forming ba-

cteria
HMS  Fructo-oligo Malt- Hydrol
saccharide itol

Leuconostoc —140* —-1.35 —-020 -135
mesenteroides
Lectobacillus -1.70 —1.50 -105 —140
plantarum
Lectobacillus —1.10 -130 —050 —-175
casei, ATCC7469
Streptococcus —-1.90 -1.85 —-010 -175
Lactis, DRC3
Streptococcus —1.95 -1.90 =010 -170
thermophilus

*The pH diffence between initial and after 24 hr ferme-
ntation
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7t X859 F=§ ulas] 2 Sorbitol, Fructo-oli-
gosaccharide, Maltitol, High Maltose Syrup(HMS) 2}
o2 77}t 61%, 71%, 76%, 77%% ‘Jelbvtcoh
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Talbe 3. Acid production by Streptococcus mutans in

Trypticase soy broth substituted with 5%
sugar derivatives for dextrqse(pH changes)

Initial pH after 46 hrs
Sugars . pH decrease
pH Incubation
Sucrose 7.30 4.10 320
Glucose 6.65 4.30 2.35
Sorbitol 7.35 5.15 2.20
Maltitol 7.25 495 2.30

Table 4. Water soluble polysaccharides formed by
Streptococcus mutans in  Trypticase soy
broth substituted with 5% sugar derivatives
for dextrose

Polysaccharide(g/m/) Polysaccharide

0 hrs 48 hrs | formed(g/m) (%)
Sucrose 0.0021 0.0042 0.0021 0.21
Glucose 0.0025 0.0026 0.0001 0.01
Sorbitol 0.0022 0.0027 0.0005 0.05
Mattitol 0.0023 0.0027 0.0004 0.04
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Table 5. Influence of sugar on the adherence of S.
mutans on the smooth surface(test in 10 m/
Trypticase soy broth with 1% sugar deriva-
tive added)

OD of adherent cell Adherence*

suspension from 10 m/ (%)
Sucrose 0.430 100
Glucose ‘ 0.043 10
Sorbitol 0.080 18
Maltitol l 0010 2

*Adherence of the broth with sucrose as 100

Table 6. Number of answers for recognizing differe-
nce in sweetness with 1% sucrose solu-

tion
Sugar Concentration Number of answer
derivatives | of sugar deriv- | for recognizing
atives(%) difference
Sorbiol 15 14**
20 12*
25 6
30 10
35 14**
HMS 35 14**
4.0 7
45 5
50 13*
55 14*
Fructo- 15 12*
oligo- 20 9
accharide 25 8
(Neosugar) 30 12*
35 13*
Maittitol 1.5 12*
20 5
25 14**
30 14**
35 16***

Out of 16 answers

*  significance at p<0.05
** significance at p<{0.01
*** significance at p<{0.001
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Table 7. Relative sweetness of sugar derivatives in
comparision with different concentrations of
sucrose(w/w% basis and mole basis)

Sugar Sucrose concentration

derivatives 1% 5% 10%

w/w % basis

Fructo-oligo 0.44 048 0.53

Sorbitol 0.36 0.57 0.56
Maltitol 0.40 0.54 0.61
HMS 0.24 0.35 043
Mole basis

Fructo-oligo 0.60 057 0.63
Sorbitol 021 0.33 031
Maltitol 0.50 0.63 0.69
HMS 027 041 048

*molar concentration was calculated from the average
molecular weights of sugar derivaties shown in Table 1
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