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Physicochemical and Sensory Properties of Baekseolgi Prepared
with Different Combinations of Xylitol and Sucralose

Hyeri Jo and Jeonghee Surh

Department of Food and Nutrition, Kangwon National University

ABSTRACT In a previous study, baekseolgi with xylitol or sucralose was comparable to baekseolgi with sugar in
terms of all sensory characteristics. However, the hardness of sucralose baekseolgi increased considerably during storage
while that of xylitol baekseolgi remained unchanged. To improve the physical limitations observed in sucralose baekseol-
gi, a combination of sucralose and xylitol were substituted for sugar when preparing baekseolgi (SLO~SL100, SLn;
baekseolgi where sugar was replaced with n% sucralose and 100-n% xylitol based on relative sweetness to sugar).
All SLn baekseolgi samples were not significantly different from sugar baekseolgi in terms of sensory properties.
The moisture content was not different between sugar and xylitol baekseolgi (SLO), but decreased significantly as
the amount of sucralose increased (P<0.01), which correlated with cohesiveness of baekseolgi. Texture profile analysis
revealed that hardness of SLn baekseolgi increased without any noticeable change in moisture content after storage
at 4°C for 7 days. In addition, the hardness after storage was the highest in sucralose baekseolgi (SL100), which
was comparatively lower in SLO~SL80 containing xylitol presumably due to the hygroscopic characteristics of xylitol.
In particular, SL20 was found to be comparable to sugar baekseolgi in terms of moisture and cohesiveness during
storage. The results showed that the combination of xylitol and sucralose could be a potential sugar substitute in
terms of not only sensory characteristics but also physicochemical properties.

Key words: xylitol, sucralose, sugar substitute, hardness, sensory property
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ALE-H ) 591 A 'H(Cheil Jedang Corp., Incheon, Ko-
A EEFLEE 100%, Danisco BV, Seoul, Korea),
A= Z2~(No Calorie Sweetener, Kirkland, Cumberland
Packing Corp., Brooklyn, NY, USA)&= AlgollA 314

AFEEFAATE Al AL M EYE FAEEAE T3 R
= 9 XxEZ X~ (dextrose), YE Y2 E A (maltodextrin), F°
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Table 1. Formula for the baekseolgi prepared with different combinations of xylitol and sucralose

SLO SL20 SL40 SL60 SL80 SL100 Sugar
% substitution Sucralose 0 20 40 60 80 100 -
¢ to sugar Xylitol 100 80 60 40 20 0 -
& Sugar - —~ - - — - 100
Rice flour (g)" 1,000 1,000 1,000 1,000 1,000 1,000 1,000
Water (mL) 50 50 50 50 50 50 50
Sucralose (g)” 0.00 2.40 4.80 7.20 9.60 12.00 -
Xylitol (g)” 102.04 81.63 61.22 40.82 20.41 0 -
Sugar (g) - - - - - - 100
Sweetener (%)" 10.2 8.4 6.6 48 3.0 12 10.0

YRice was added with salt (1.3% of rice amount) when pulverizing.

2)As stated by supplier, 12 g of sucralose substitutes for 100 g of sugar, from which the amount of sucralose was calculated.
Relatlve sweetness of xylitol to sugar was determined at 98%, by which the amount of xylitol was calculated.

"It was calculated as the total percentage of sugar or sugar substitutes to the rice flour content.
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HHAM7|9] texture X

g 7] 9] E4(TPA)S Texture Analyzer(Instron 5542,
Instron, Norwood, MA, USA)E AF&3}o] 23] HkE Qhxkal
3] (two-bite compression test) 2.2 A3}t AA 11
mm2] 93 probeE A3l test speed 3.3 mm/sZ 1
cycleol = 23 mm Zo)|7hA], 18]aL 2 cycledl A= 25
mm Z o7t A A RE G&she 2o ® S35t A3
zo % o]z force-time curve® WERN o, 2FY
A2~ giAH & 2 33 (cohesiveness)
‘%‘iﬁr% A EUHE kit

242 37 Frtelnt 8 A 9 24 zzqoﬂ PR
WS 9ok Ttk

A2 SAXz2

7E WMAT|EY F4 5L 4 A5 WY A=

2 F9E £ 33 v AP o] A9 63 wHE)e)
o H7LE At o] F FAIAE L2213 SAS(version 9.1
for windows, SAS Institute Inc., Cary, NC, USA)E ©]-&
sto] A¥s Hu gty AR Hehflen, ANOVA,
Duncan's multiple range test® Z}z+2] S ta] 2
ARl Zfol7} d=AE HAF3T.

Zut & nF

HMT|ol &2, =84 THE, pH
WA Az Al A7 giB] 10% RlE&2 H7kE A"
AS BT AAYER A8l AxF SLO WA= Az
A% B FeFo] 59.99% % Sugart(59.99%) 3} -2 % o
2 022 gArh 28U ALY E dAES AL
FARR~ QAES FT/MASF W7o 7 S
FolHow #H4sted(/X0.0D) HAES B FAdgRAR
A& SL100 WA 7)ol = 55.15%2] 71 v 8 &

S UEATHTable 2). o] A=
20| AtE & A EAoA 7]21%)
Aga AdeEL 5 B9 #ié‘%-&— 83*3?;} #

sfol=B 7|7k Yol £ A5A

Ae| g £a9=

E24do] 9Ith10,11). AA =
ARES A ER 2 ATFA MR V|EeR
NAE FAGRAE giAg 9d7|= 1
Sugarw ¥} Fo] A o2 vh22] gtk ek 40% o]%
FIGRAZ AT LE F(SL40~SL100)E A

rr
5

Table 2. Chemical compositions of the baekseolgi prepared with
different combinations of xylitol and sucralose

Soluble solid

1 0,
Samples Moisture (%) (°Brix) pH

SLO 59.99+1.18°Y?  0.38+0.01°  6.40+0.05°
SL20 58.86£0.30% 0.38+0.01°  6.38+0.03"
SL40 57.98+0.96 0.39+0.01°  6.3840.03"
SL60 57.1240.75° 0.38+0.01°  6.37£0.02"
SL80 57.00+£0.02° 0.38+0.01°  6.35£0.02"
SL100 55.15+0.23¢ 0.38+0.01°  6.31£0.02°
Sugar 59.99:£0.24° 0.58+0.01*°  6.32+0.03°

Significance P<0.01 P<0.001 P<0.01

DThe value was expressed as the averagetstandard deviation
of triplicates.

?Values with different letters in the same column are signifi-
cantly different at P<0.001 for soluble solid and P<0.01 for
moisture and pH.

ol Sugard3h Fo14 Aolg ©
A} o] EH = AZ 9 38ka A 9GS = 5 9]

E-ragEs £ 317 WAY)E= 0.38~0.39° an“;’ L}E}
o] AU B3} Fagdr o] B3 njgd #AAglo] At
o} fojy oz e ghs e ATHX0.001). o= A
ol vjs] zAtd e 53 FagR o] v g ot A4
2 Aot o] & Fs Al A WA o] Tkl
oA FpolE FE AL ol ZoE Uy

MAy)o] MBS BF FIFRAR s SLlOO—ES
Sugar*3} pH o] foA o0& vh2A] e}, 1evh 4
R gAES A7 AdEE gAES S7HE
42 pHE 6.31914] 64022 F2] & o] A H(/X0.01) wi-$-
v 3k F7FS JERRITHTable 2). A9-S ofAavigto 2
AP AgATelA WA7)e] pHYF tha & FOo&2 A
St A7H6)e} v st o] Wsli= tiA| 7 59| pKagk
I A7E Ao s FE. of~ntEe] pKarzl 4.5~6.0¢1
Al w8l AdelEd FagR~E 1 ogho] 247 13.7%
1252 - sz} MA7] AF 24 ol A AL & 52
al—i/\ :5:61— %7]. Hu)\47]“: :": o]i oﬂﬂ ol g o ?5]— pH
o] FoA BT A9 g Ao= FA A

17]0] M

g AdE oy AR~ giAS 65 WAV
(L)= 81.42~86.76 2. Sugary 76.68H.t} f-2]4 o
SttH(Table 3). W%, HAME(a), FME(b) S BF
g 3ted Sugarw#He] A x}o|E 4HES AERE GA] 4.74~
10.089] MY = YehHTable 3), AL & -Fadz2 &
z;st @7]_ Huldﬂl—‘__ Sugar%iﬂr 7]71”24 o7 z;@g &'J EX oﬂ
A Zpol 7t lgel ER1E At o] & Maillard A¥NHE-2]
TR AAE ok S S Ee] dEd AR x2E F
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Table 3. Color characteristics of the baekseolgi prepared with
different combinations of xylitol and sucralose

L a b

D

Samples (lightness) (redness) (yellowness) DE
SLO 83.71+4.08"% -1.36+0.09 6.4120.46  7.04
SL20 83.1743.80  -1.35+0.11 7.04£0.60  6.50
SL40 81.42+43.24° -1.3840.14 6.49+0.57 4.74
SL60 85.98+2.98" -1.46+0.06  7.06+0.27  9.31
SL80 83.74+3.69"  -137+0.08 6.82+0.57  7.06
SL100 86.76x1.75" -1.4440.06 6.89+0.41 10.08

Sugar 76.68+2.45°¢ -1.45+0.16  6.68+0.54 -

Significance P<0.001 Ns¥ NS

DE, the total color difference between Sugar and SLx baekseolgi
was calculated as [(Lscx— Lsugar) +(astx — Asugar) Hbsix — sugar) 17>
IThe value was expressed as the averagetstandard deviation
of six times replication.

»Values with different letters in the same column are signifi-
cantly different at P<0.001.

“NS means that the values are not significantly different at P<
0.05.

T3 oz BaxE 3AS AX 7R d(carbonyl)
7} 35 g 0 24 Maillard ¥H&-0] 3% Ao BT}
a2y %o kR Y77 &3S (alcoho)E X3 %21
A Ex dxjgol kg3l =322 A= o}u]=(amino)

N H:l

£ 27k W)

1343

719} 7t 7] Atol ] g}8huk-g-2l Maillard Z¥nk-g-ol %
o] st 2+8-7](functional group)”} $1S. B2 Maillard 2
Hh-g-o] ALl A & AoE = & JYrH10,12). A
ALY =3 FIEE2Y A vl e v A A Hs)
v AEEHA Fdrh

71(Sugari)$} AdeE
o 652 W47)(SLO~
SL100)E Azg F w597}
T - 7

£ s 1 A Az

H oWy BEE 7 psA 54 2 £ JEEe A

Sugari M9} frel 4 Aol S bl SYHTable
xS =

4, 5). ThF3t vl
7)< Sugart3} @

o] ALY EY FAEEAZE giAE 9
aillard Z4¥gk-g-o] doji}x] gko}

AMAA R ZHT A EAoA HAHORE & WE FHS
Ueh gl tH(Table 3). 281} #5AAL A= 2.o~2.5 A}

0 1B
oj9] FL EEE

UEelH o 2 R (Table 4) 7| A A o2 52l

Table 4. Sensory characteristics of the baekseolgi prepared with different combinations of xylitol and sucralose

Samples Color Coarseness  Moistness Softness Chewiness Adhesiveness Sweetness Aftertaste
SLO 2.540.9"  2.841.0 3.0+1.1 3.0+1.3 3.441.1 2.9+1.2 2.4+0.9 2.0+1.3

SL20 2.5+0.8 2.9+1.2 2.8+0.7 3.0£1.2 3.1£0.9 2.7£1.0 2.6%1.1 2.2+1.2

SL40 2.2+0.8 3.0£1.0 2.8+1.2 3.0+1.2 2.7£1.0 2.7+1.1 2.6£1.0 2.1£1.2

SL60 2.14£0.5 3.6£1.0 2.8+1.3 2.7+1.2 3.0+0.8 2.5+1.1 2.9+1.0 1.9£1.0

SL80 2.3+0.7 3.1+1.1 2.4+1.2 2.7+1.2 3.4+1.0 2.6+1.2 2.4+0.9 2.1+14

SL100 2.340.8 3.1+0.8 2.1£1.0 2.74£0.9 3.0+0.8 2.5+1.0 2.4+0.9 2.0+1.0

Sugar 2.0+0.6 3.2+1.0 2.8+1.2 2.8+1.0 3.0+1.0 2.7+0.9 3.0+1.1 2.1£1.3

Significance Ns? NS NS NS NS NS NS

Sensory characteristics of the baekseolgi were assessed using the scoring difference test of 5-point numerical scale, i.e., ranging
from 1 (when the characteristic was weak) to 5 (when it was strong).

)The value was expressed as the averagetstandard deviation.

NS means that the values are not significantly different at P<0.05.

Table 5. Preference responses to the sensory characteristics of the baekseolgi prepared with different combinations of xylitol and

sucralose
Samples Color  Coarseness Moistness Softness Chewiness Adhesiveness Sweetness Aftertaste Overau.
acceptability
SLO 3.6£0.5" 32408 29408  3.0£12  2.7#09  3.1£08"? 32408  3.1£1.0 3.2+0.8
SL20 3.3+0.8 3.3+0.8 3.0+0.8 3.240.8 3.2+1.0 2.8+0.8° 3.0+0.8 3.0+0.9 2.8+0.9
SL40 3.8+0.6 3.2+1.0 3.2+1.1 3.3£1.0 3.3+1.0 3.4+1.0" 3.4+0.7 3.3+0.8 3.2+1.1
SL60 3.6+0.6 2.7£1.1 3.1+1.2 3.2+1.1 3.0+0.9 3.040.9™ 3.2+0.8 3.4+0.9 3.0+£0.9
SL80 3.7+0.7 3.241.0 2.6£1.0 3.0+1.0 2.7+0.8 3.1£0.9™ 3.3+0.8 3.6+0.7 2.8+1.0
SL100 3.6+0.7 3.240.9 2.4+0.9 3.4+0.8 3.0+0.9 3.6£0.6 3.5+0.8 3.4+0.9 3.0+1.0
Sugar 3.9+0.6 3.1+0.9 3.2+1.1 3.1£0.9 3.1+0.9 3.0+0.8™ 3.4+0.9 3.1+£0.8 3.4+0.8
Significance ~ NS” NS NS NS NS P<0.05 NS NS NS

Preferences to the baekseolgi and its characteristics were assessed using the scoring difference test of 5-point numerical scale,

1e ranging from 1 (dislike extremely) to 5 (like extremely).
The value was expressed as the averagetstandard deviation.

Means with different letters in the same column are significantly different at P<0.05.
NS means that the values are not significantly different at P<0.05.
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Fig. 1. Texture profile curves for the baekseolgi prepared with different combinations of xylitol and sucralose. Texture was measured
at the same day as the baekseolgi was prepared (A and B), and after storing at 4°C for 7 days (C and D). Vertical arrows designate
hardness, the maximum force of first peak obtained during two-bite compression test.
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Table 6. Changes in the moisture content of the baekseolgi prepared with different combinations of xylitol and sucralose depending

on the storage time at 4°C

Storage time

(day) SLO SL20 SL40 SL60 SL8O SL100 Sugar Significance

0 59.99+1.18"7? 58.86+0.30™ 57.98+0.96™ 57.1240.75° 57.00+£0.02° 55.15£0.23% 59.99+0.24°  P<0.01

1 61.19£1.81°  59.40£0.13™ 57.65+0.01" 56.26£1.65° 56.15£0.17° 55.47+0.96° 60.03£0.04°  P<0.01

3 60.00£0.71°  59.27+0.62%° 57.48+1.14% 57.51+0.82" 56.55+0.24° 56.18+0.93° 60.47+1.19°  P<0.01

7 59.924£0.94"  58.41+0.33" 56.19+1.16° 57.10£0.31% 56.70£0.35° 55.59+0.99" 60.85£0.19°  P<0.01
Significance Ns” NS NS NS NS NS NS

1)The value was expressed as the averagetstandard deviations of triplicates.
Means with different letters in the same row are significantly different at P<0.01.
NS means that the values in the same column were not significantly different at P<0.05.
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