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Abstract

The objective of this study was to investigate the proper concentration of D-xylose which is expected to reduce the GI
(Glycemic index) value of sucrose in the human body. When subjects took a sucrose mixture containing 5% and 10%
D-xylose, the blood glucose levels were lowered by approximately 27.5% and 25.9%, respectively, compared to those of
sucrose. The GI values of sucrose mixtures containing 5% and 10% D-xylose were 49.3 and 50.4, respectively. The reduction
in GI value was not dependent on the D-xylose concentration, as the GI value of sucrose mixture containing 5% D-xylose
(XyloSugar) was similar to that of sucrose mixture containing 10% D-xylose (XyloSugarl0). D-xylose is not only more
expensive but also less sweet than sucrose. So, low concentration of D-xylose has the advantage in the price and taste.
It was determined that the proper concentration of D-xylose expected to reduce GI value of sucrose was 5% (W/w).
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U AVISIR SIS 2501 A 3 ARIS FOIh Al IO SRl 4l 5 o1 2§k AU
AQAR oz gon, Heto] 35 S =o] HjES (Homer 1984; Nam 5 1989; Pong 5 1991; Park 5 1992, Nelson
3lelE= 2319 % 9)ci(Denis Campbell, 201 1) HhH o, @%PO] 2000).

H|qrout ZHA|F2] eglo] ofumH, L=t 0 A 4(Glycemic index, GI)= 2] 50| Eb:3lE 0] 44
AL AgET A AE fwolzhe I_:rL A7t glew T vkdsty] fiste] Ak Ao 2, 7|Fo] B A& H]
(Parnell 5 2008), A= HFE Qo= &5k, vlRt ke 54 ”ﬁﬂ A% o vk A=E vehdt
A= St 237t Qloj(Barclay 5 2011) Z37¢of ohgt (Jenkins 5 1981). Z78A1F &of Z3HE Tp3E 50 g5 A
Aol B2 QA2 BEI Aeo|th A9 ez e & 9 vheTA WA BEAEQ d ot 2%
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50 g AT Fol UEhte ARure R urom |
= ¥ 1002 F}e] ARk GL $317F 70 ol4tolH high
Gl, 56~690|™ medium GI, 550]3}0| ™ low GI Al 719 15
°% Utk G/t &8 AES A2elE GlI7b de A%
Hlstel AlSo] 221E7, A& Bulvl wold AR 57}
2 23t (Ludwig 2000). High GI A1E-L low Gl A|E o8
A|SHA A% gt e §hgo] Wobx] i (Wolever 1991;
Brand Miller 1994), @3] x|Z& o] 7jA == (Jenkins 5 1995),
ded Yol FFET BAE Yt Wolever 5 1992).
22 GIE 710 2429 HHL gant A8 2do] By
P vAH, AT 57 2% T (Salmeron F 1997),
187 Agko] IIES =0l 2= g4 UrhLuis 5
2000; Frost 5 1999). 122 GI7} =2 A& tj4l 2 4]

S Ao =N 9o T2 WA WEES RE &
Aoz 7€t
A7 AR AFSHA HH &% FEAIZY] FH &
Aok A" 7HeRal &4l sucraseo] 9J3) Z=gtal et
o2 FaH, EofE ddRe waEA @9 e g
(Stanik & Marcus 1980). N 2 F4H TEF2 Q14T 9
BHE EXlsta, 2uE Qe 93 =g 2227
FH = AgtE o] Aol A=A Hrt ol HE g3l=E o
At AW v A 3E9S PF R 5] AT T2
gk AL ZIR o= o7 71| dle)] Y3 BskE At
A5 PR o H|TF 2 AL FES op|T 5
QIthHauri 5 1982; Toeller 1994; Bischoff 1995).

=38 AS 223517] Y8 a-glucosidase 2] EAE 9
Ast= Wio] e ARE A= o] Lrh(Puls & Keup 1975;
Saito 5 1998). 71 5 AHdol| EAst= HAL] 282l Dxylose
& L-arabinose®} nE7HA| =2 A&} oA 3T A, &%
ol Al sucraseE A3fiste] Aio] Z=E, Fog Faj= A
A wiEEHA FozH HFY S5 ot HHE 4FY
225 Y5e a0 i 8XY A5 ¢ EF s
A =Y A dAHL, 82 v B 59
F2AES AHE = Sl Ao R e QIrKSeri 5 1996;
Yoon 2003). Z|Zo]l= L-arabinose?} D-xyloseS QlA|of Z-&
3t A3/t BE 3l Qlth 4%(w/w) L-arabinoseS 3 71eE A
T2 % T peakE 11% R0kl B 1E ] m(Krog-
Mikkelsen 5 2011), Agoll 10%(w/w) D-xyloseS 7|3t 7
% @9 H dedd G243 S JART RuEa gl
S m(Asano 5 1996), T3 10%(w/w) D-xyloseE 7|3t A&t
T} 15%(wiw) D-xyloseE A7135F AE= Gl(glycemic index)E
21.4% FE1, Qled Bk 21.3% Y&ty RuEy 9ok
(Bae 5 2011). 184}, L-arabinose= =] A& 34 9 7=
Ao TEEA @& EEE FU AFAYE AR 5§l
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Table 1. Results of screening test

= D-Xylose?] HA 5= 789

Contents

Testee AST" ALT? Total cholesterol Blood glucose
M: 0~40 U/ ¢ M: 0~41 U/ ¢
Standard range 0~199 mg/dl 74~106 mg/dl
F: 0~32 U/ ¢ F: 0~33 U/ ¢

Female A 19 12 187 80

Female B 17 14 124 89

Female C 19 11 128 91

Female D 20 12 169 85

Female E 16 10 183 87

Male A 23 18 160 91

Male B 26 21 148 79

Male C 24 17 170 94

Male D 33 41 153 83

Male E 20 19 188 84

" AST: Aspartate aminotransferase. ? ALT: Alanine aminotransferase.
EEENELT L o

BEAE U BABS 250 24X 9FY BHOR F

23)0f| A Algstlon], #EAFY] F¢ 22T 50 g& A ol
A% 250 mee]] o] 5108 ol o]l HFFH=F shAck HH 3

A7 0E-S Ao 2 15, 30, 45, 60, 90, 12050] ZHzt Hgre £ 172 i 5 6
2ol B S &te BAA B Al & £ R
goigon, 470 B AR Pl JBEUE 3 NP
st g9 34 AIFAE 87 4710 A | gz =
&7k BollA qEstgon, &7l FE8 9 B

8% S4 AIFA Y ERE] @HS oA g . ‘
A& Eelstgct 0 30 60 £ 120

H|WAIEL 5% Dxylose 27} AA8(XyloSugar)Z} 10% D-xylose
A7} Aek(XyloSugar10)©.2, XyloSugar®] 242 A& 475
g¥ Dxylose 2.5 go]l.om, o] & A4 250 mbe]] o] 22
oz 43 & @S SA6Hem, XyloSugarl09] 274
& M5 45 g3t D-xylose 5 0] 9121, o] & A= 250 meef
Hol 2 iges AF & S S

4. GI9| HAt

Gl9] Ah& W2 718 wo] ARSEl= W<l Incremental
AUC methodE ARSI THEY L FEE 2012). AUC(Area
Under The Curve) A& HI'H-E Total AUC, Incremental AUC,,
Incremental AUC, Incremental AUCy,, net incremental AUC &
57}%] 2] HiHo| 9l o, Incremental AUC method:= BHS-A1
9] 7|&A 9] FYuHE ol 8ste WHO R 5714 W 5 Gl
o EFHAL Fho] 7P Wol & FYEE 7HA 1 glon,
0=t FFFAE 7|EASE 7[EA 99 HAEWS A

Time(min)

Fig. 1. Calculation of incremental AUC. The area over the
baseline under the curve, ignoring area beneath the curve.

Absto] gHAgITHFig. 1914 1, 2, 3, 4, 7 32 W3 3HA). &
FAE 9 vnAE HF T @ Wzt AN Zz
Incremental AUCE AAFH & & ZhS th3-2] 4o tjdsted]
H|1 A]&9] GIE AH&313 Tt

Ml A% 50 g M3 F2 AUC
2E 4F 50 g 43 F9 AUC

x100=GI

5 EHEM
2E AYZAIHE= Minitab 14 Z2 I3 o]-83to] F3}t
ZHAE Falgon], BEAEA(ANOVA) 2 student rtest

2 o gste] p<0.05 SN £H ZfolS HE AL
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XyloSugar®} XyloSugarl0 A% & 8% T =9 W
3HE Fig. 20 YeRfIch & A5 Zatof| ol5tH Gl S4¢
ZA71eE 1078 9] DAl 2eFE HFT & @A ff 2=
FTE WY Fo|7t AR T RS ERIT 5 Usirhdata
not shown). thF-29] 3¢, =T HH A EF 530 &
om, A3 F 30& A 4589 o] 7P =3, 12080]
HH AsE @90 AAAHE IEHAY E= 3EIHA
E3 Aee e WY, @9 AdeFo] w4 ¢ WE ATt
of A3 Y @FAE JEHE= BLE ek ol= Gl &
A Aol 7t A=Y gdlE 4% 9 3580l 7
7] 2= AL ou|sid, o2t Aol= HESHE th
o2 e vk A=7} JH1E Apolo) 7|l &£ 4= ¢l
o} kA AFE gkt GI =318 93l 24 109 o2 7
HAAE ez s, 7ildE @ vhg A 239
AA AAsk= o7 9719 ok & 4= ek 23y o]
3k Az Apolof = Estal, HAR}F B4 XyloSugar
9} XyloSugarl0& 3%t 3¢ @ Y| 2=9 529 21
ol WA fAE= 205 Hon, Azt iE Y
2o Fro] Hl T35 ANt HEtE Hols Ao R Fl
E3lom, o= Seri 5(1996)9] T=AH A1} Bae F(2011)
o JAAAEY Axet AT XyloSugare] Gl =X & 4H=
e A3 24 306004 H) 721704 RESHH AL, 9 @A 10
39| Gl 3= 49322 A= e, XyloSugarl09] GI 4=
A= H4 23.6004 o 79.67HA] F231F 3L, AR 107
9] Gl A& 5042 AAE A &8 A" G 3=

80

60 a a

40 |

20 |

t
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Fig. 2. Mean blood glucose responses after ingestion of
the control (glucose 50 g) and test solution [XyloSugar (sucrose
47.5 g, xylose 2.5 g) and XyloSugarl0 (sucrose 45 g, xylose 5
g)]. Values with differences letters (a, b) at the same time point
are significantly different (ANOVA and student #test, *p<0.05).

A8 - aheA - T2

A=A Fetal

Table 2. GIs of XyloSugar and XyloSugarl(

Subject XyloSugar XyloSugarl0
Female A 38.50 23.63
Female B 32.94 37.78
Female C 54.27 49.69
Female D 72.09 78.92
Female E 4481 33.67
Male A 51.50 62.84
Male B 46.18 37.06
Male C 70.82 45.57
Male D 30.58 54.96
Male E 5142 79.55
Average 49.31 50.37
Standard deviation (S.D.) 13.35 17.88
Coefficient of variation (C.V.) 27.06 36.00

682 R I1E|o] Q] S H(Foster-Powell 5 2002), XyloSugar= &
25k A15pe) Glol 118 oF 27.5% WEou], XyloSugarl0L oF
25.9% FSItHTable 2).

XyloSugar= %9} Aol 5% 27] o] deghe] &
S BEEE o] 2232 Gl 3= 64.6 02 A4TE G, ©]
239 GI 2:]0] H|a] 23.7% Foket. XyloSugarl 0= AgHo]
Aol 10% 27] tjol] kel AL v o2
21 Gl 2= 6128 AXLE L, o] 2221 GI 2] 9] H|5}ke]
17.7% 2%t XyloSugar®] EdAt45Z 3} XyloSugarl02] &
SYSES 4 5 151208 BEAN AR OR fojxel
ZJolE Ho|R| ko m(Fig. 2), XyloSugar?] GI2} XyloSugarl0
o) GI 94 FASHOR Gl Fol7t YATKFig 3).
Dxylose TE7F 10%0]14] 5%2 ZHAE o= Glof| g3ke ]
A A ko, GI7} Dxylosed] F=of whe} o]E& o= 2}
43R = = Ao 7 T EQQHFig. 3). XyloSugarl02] GI
A7 A 25.9%%= Bae S(2011)0] 2113t 10% D-xyloseS
Hrke Aol Gl A7 Eokgel 21 4%3} SAREHA A=
ohe A4 10% 71e] Daxylose H717} $iAFeE GI A%t
I35 Yo 2 XyloSugare] GI A7 3-8 27.5%+=
A2y gl Anz W 2149 Gl 24 A da,
3%(w/w) Dxylose 7} %9 ¢ Gl @Az} vjn]ste]
TH(data not shown). D-xylose2] sucrase A3} &4 uncompetitive
"ol ALA|SHA|= sucrase7} Ao W2 st & =
=3 SRAYT SHSH Ol Adste] Adfste Aoz o
HA QO m(Seri 5 1996; Yoon 2003), ¢]+= D-xylose7} &4
714 ZEAL 111 955 gith= SA o]t Human sucrase2)
HEAF2 130 kDao]|H(Ziambaras 5 1996), HFHo|| D-xylose
£ 150 Da2 2 sucrase®] |3} D-xylose] EAF-2 0.1%H}o]|




Vol. 25, No. 4(2012) Mol @t x|2o] A7EII} 9

80

~
o

wa D
o o
—

Glycemic index
=
o
[ER—

n w
o S

o

XvloSuaar XvloSuaar10

Fig. 3. GIs of XyloSugar and XyloSugarl0. GIs of XyloSugar
and XyloSugarl0 were 49.3 and 50.4, respectively.

=|7] ¢F=t}. Sucrase®} D-xyloser= 270l A 1:1 ¥h3-& &},
A Zpol7t 7] wiizol, &% el sucrase EALE T
5o4wiw) Dylose] H7F2 218k Dexylose £417H T Bo] 27
S AolB=, 5%(wiw) ©]/d] Dxyloser= o] o] A] XyloSugar
9} XyloSugar109] GI AAaEIH= FARE A2 FHT} o]
A3t A= 5%w/w) DxyloseE H7Fet A9 5243 2
el frAFSHE(Asano 5 1996), A" GIE 27.5% 7Hg W=
T U= Dxylosed] A FE+= S%(ww)2 HHETh

Lee & Shin(2002), Lee 5(2009)¢] &to]l &JsH Aol A
YL PR oS S 2SS 2B 228 U A
K47t BIET glon), theket A1%0] AW S8 4 s
FUEZ -2 L-arabinose®} D-xylose7} E 1 QI TtHAsano 5
1996). Low GI A& 8o} 1) 8 2 14dle] SES s
FAA 7= =2 St 4EA ok o|dY dFAn
o 25 low GI A& T, H|TF 2 A A FeH9| 4
HE S A 2 E o e ALE BuEy o
(Brand-Miller 5 2002; Hodge 5 2004). A&-2 medium GI 2]
F02 UA glon, T, H|T T HAESRES HFE
Agtetar ek 22y 2 A Aol &t XyloSugare}
XyloSugarl02 GI =27} FARH AXtElew, E o GI
7} 55 o]3t= low Gl AFo2 £57E o Qlon, o] Y,
H]5k 5 low GI Alo]7h a7t Aol deke AEes
A FPssiche A& ejajgh

o OF
S |

B Aol F5xe Hgo] Glycemic index(Gl) AEI}E
71HHE 4= 9= Dxylose?] A BT & A= Aot 1
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o] Gl Dxylose®] 5= £719] wet slzmos sl
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