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Characteristics of Sugar Cookies with Replacement
of Sucrose with Sugar Alcohols
(I) Organoleptic Characteristics of Sugar Alcohol Cookies

In-Young Shin, Hyuk-II Kim', Chang-Soon Kim* and Key Whang

Dept. of Food Scierice and Technology, Keimyung University, Taegu 704-701, Korea
*Dept. of Food and Nutrition, Changwon National University, Changwon 641-773, Korea

Abstract

The purpose of this study was to investigate replacing possibility of sucrose by sugar alcohols and
to establish the optimum formula for the development of sugar cookies. The characteristics of sugar cookies
prepared with xylitol, maltitol, lactitol, isomalt substituted for 35, 50, 75, 100% of sucrose were examined
through physical measurement and sensory evaluation. The spread ratio of cookies containing sugar alcohols
except xylitol was superior to that of control cookies(sucrose 100%) and the use of lactitol increased
the spread ratio of cookies. The specific gravity of cookies containing sugar alcohols except xylitol was
lower than that of control cookies. Therefore spread ratio was in inverse proportion to specific gravity.
As the proportion of sugar alcohols increased in cookie formula, surface color of cookies was getting
lighter than that of control cookies. Especially cookies containing xylitol, maltitol was getting lighter
as the levels of replacement increased. Overall quality of cookies with sugar alcohols containing sensory

analysis was superior to that of control cookies.
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A 7Aoo 7 22 Ak 7154 A 7ol 5
24 b F(sugar alcohols)H vl 58 23S YA A
2E AAEAE hydroxylZ]| 2 A A7 ‘polyol’e] 1,
2% AFNE AU A 2oz 2H4sla QA
o] Aol 43R o dlAtd o] 2 wE | o
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A4, 018 A A7) 259 ool A58 Aol
Beste] AFo| FEAETE FIDTHO).

A 2 tetell ] FdZol gt dF2AE 384,
A 44 oy 7% xgoﬂ g 7] A F(4,5,10-13)2
A A, Feod A, A, AL FQE, 1Dl AH-F 77} 9l
<+ ¥ 771 59 AAFoll 383 A= A9 9leH, sugar
cookie®] A HbAQl FA o g A7 4 FAFE A=
sugar cookiedl &t FA A F-= v vleFd AAe|
2 EdTe 3eES AN A SEstz g )%
43 cookiet ko] 7] 2ALE 2 w9 f-8-31A A4 A
olgbx 7jehE e}

B Ao Ae vlukE, Bdus Add a5 A
F 27 7154 2 A N 8 7A ) Rl RE A
g4l FHAF-2 7|2 mdo] & sugar cookieel] A
FORA FAFTE A 4slo] A vy e} B, A5
A SAL AN, g 75 798 st Fod

2 AR $4 A5HE A,

ol
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ME U sy

E A A1 4" F A S UE(F)A S, B B
s gRRE 7%, 8 TEF 129, 38 P 04%), A=
(sucrose; (F)A LA ), FL4E(sugar alcohols)e] 32, &
dZ-2 (F)cultor?] xylitol, lactitol, isomalt, 24| Z-3]
maltitol(Towa chemical industry Co., LTD., Japan)<
T-48te] AHEstgon, AHEE B(sugar)S BF 57}
2 E2ageigdc}. B A3 o) 243 sugar cookie?] wl
) (9)& Table 134 7t}

Sugar cookie®| Az=gtH
Sugar cookie= AACC method 10-52(14)9] H}¥ o2
Az3ge) L E A 5E Algg F DBl £E2Y(F)
L2573 AA AL sucrose, xyhtol maltitol, lactitol,
A8 g3 gy

-y o

isomaltZ F((F)HEEH), 2+

Table 1. Formula for sugar cookies containing different kinds of sweetener

% o] 83 Sugar Cookie?] A&, (1) FIF 719

851

(h&kad &), sodium bicarbonate(l, +4}), ammonium
carbonate(1F, &ANE &7 Yot 2 g s 2
ol 4] 387k A7) =4 (Hobart Model : H-3841, USA)
2 Edsled, £t S 2AtH o A LS
AFFAR 71 2-& cookie WS FIWF (sc-
raping) A &7 F2F 4ol A &t 70£1°CY o2 &
L 93 Al 18, &4 183 £33t} A4
2 FHAG F U Tt A GoA 287 EF
ﬂ?&‘hfﬂ ol 1 = 23] 74 0.2 ukE-& Foluia b5

& FAg At 2 2HE ) BEES 270 9] f-e 2 (dia
0.4cm) Apolell @& 3= D of(sheet roller)E 33] HofA]

FLsHA 8la, 5 A3 E(dia. 5.5cm) = H o e] cookie
Holl TuF ¢o] 204°CE G| + L&A TEI T
et 93 sugar cookied A4 3087 AR F &
2y B4l HAA, vF, ARE A3, 2447 ¥

$24E Aserk

Sugar cookie?| HEAN

Cookie®] ¥ 2 A (spread ratio)< %} ] (widthness; di-
ameter, cm)¢l] & 57 (thickness, cm)2] ¥ & vehd
222 AACC Method 10-52(14)2] #hH-g A-&-3l4it).

¥ A A (spread ratio)=

cookie 171 #’F H Yol (cm/7N)
cookie 171l o3 Hd FA (cm/7N)

Sugar cookie2| H|E

Cookie®] Bl (specific gravity)-<- cookieZ 1% 30+
Wztet & et A (9ol o 9 (co)E A
B A (g)E &8t otwlle}h e o] &2 Hl(g/cc) 2
vehigic}

cookie®] TAl(g)
cookie®] -7 (cc)

¥] F(g/cc)=

Sugar cookie?| AT

Cookie®] %4 (surface color)2- colorimeter(Minolta

(unit: g)

I . Ratio Replacement level of sweetener for sucrose
ngredient (9) 5% 50% 75% 100%
Wheat flour 100 350

Shortening 30 105

Non-fat dried milk 3 105

Salt 1 35 as same amount as 35% replacement
Ammonium bicarbonate 0.75 2.63

Sodium bicarbonate 1 35

Water(optimum) about 25 70

Sucrose 60 1365 105 525 -
Sugar alcohols - 735 105 1575 210
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model; CM-3400d, Japan)E Ah-&38te] L(HE), a(H 4 test) o2 A 83t A A E8HsoH17).
%), b %) A3 g& A, A3} A 9

3 AE(MEZR}; color difference)dt-& ¥t} Zdu o nE
BSHA} Sugar cookie2| HEAM
A e m A ZrLzats) ety AT st A 11389 5} %) A (spread ratio)& HHEo] FH A A f-543 ol 9

AL R QEE AWt A Al 8T FEF A 3 Agsr) Alapste] WSy Al glutend] fr2l A
FR & AAA st T A H7HE At A% o|(glass transition)Z d&H A7}t = wE {5
# B A4 (Quantitative Descriptive Analysis: QDA) o] g o 77| doivh=dl FHL dA R W A
g AXSA R, Aol AHEE 4 HE 5L 15 Aol ofs) AR wheba] Fo] WS Fell §-3)5 o

cm A EE g 0w A9 FFol §of WAE A FEe] AYL AR e, TE A BHE
o, S99 AL AN T2 SN A o) el BT ALl ol Bl Sl

ﬂait} NZE At AH2-E FeEAL 1S HDe) T} BgAjo] Wl doba] wi5e) Az =o} Wl Eoba ol
Holste Ao 2ie 94 dd3] Folste Aoz 93 w2} f5ol o3 AR HEE /IAA ZE 9 HA
FE HE 2 Abgst g oh(15). A BA} 24 Z Aol A o] zpolx]A Hr}(9,18-20).

4% T% 4L %9 Y (surface color), £ 7Md 2 g z212 AL 1082W/ T2 FU& w A
oF(surface cracking), 7 7] (sweetness), vl (flavor), ¥ u] 2ol Al maltitol, lactitol, isomalt 3 7}-2] A Ade]
vl (after taste), &3¢ wtiH(hardness), BHARRALE =7 rth 49402 (p<0.05) AL xylitol M9
(brittleness)e] 12, 7] 5% 7 Abell A &= 2} F(appearance), 222 & 2gkcH(Table 2). &, 50% ©]4F thAw] o)A HAA
g (flavor), A A=l 22 7 overall texture), A A £ $-9]3 0.2 |actitol>maltitol>isomalt>H 2 >xylitol

2l 7] & % (overall acceptability)¢] c}(16). Cookie®] =3t o] A2 By} E3) 100% lactitol 72l A S 14.02
22 A A H2EF Fol7] A8 L o] 43t o (W/T)2A H-Aol 7ha 313 100% xylitol®] 4=
7HE gl SRS A, AR A F IR TR A gaaw/DEA P Ak, B3Rl xylitole 43

EF AAFA 43 742} A7 714 Qmin)g ol A8 =7 7R B3 S2A 8l o) sucrose ¥ THE BUER
o L Hages stlct o} 7] WEel Lol A FETe] A AF A AE
S| gorng wAAe] FojErty AZEcH2]10). o]

SHH FauY 374l lactitolS FEFFoll 4 &89} M o] sucrose
Aol A L LE data® PC-SAS system® o] 451 RFH AT opx) 22wl RaSdo] W o Folxu

o £A42) 3%tk ANOVAS o] 4afe] p<005 &7e  HE FEel FAFIA sAde] 2ef AR, 35, 100%
A T oh W 9] A% 1) (Duncan’s multiple range maltitol H7FFE g el9} FA oA+ lactitol H7H23

Table 2. Effect of replacing sucrose by sugar alcohols on spread ratio of sugar cookies

Replacement of Sucrose Sugar alcohols
sweetner for sucrose 100% Xylitol Maltitol Lactitol Isomalt

wh 9.09+0.17*Y 8.14%+0.13° 9.08+0.15" 8.89%0.18° 859+0.10°

35% T? 0.84+0.07" 0.96+0.07° 0.76£0.05° 0.74+0.07° 0.78+0.04°
s-rR? 10.82+0.13° 8.4810.16° 11.95+0.14% 12.01£0.16° 11.01£0.20°

W 9.09+0.17® 80310197 8.98+0.21% 9.10+0.22* 891+0.14°

50% T 0.84+0.07° 0.97£0.05° 0.74+0.05° 0.71+0.03° 0.7610.07°
SR 10.82+0.13° 830+0.25° 12.14+0.30° 12.82+0.18° 11.72£0.15°

w 9.09%0.17° 7.61+0.13° 9.23+0.07° 9.36+0.05 893+0.19°

75% T 0.84%0.07° 1.09+0.09° 0.71£0.03° 0.69%0.06° 0.73+0.05°
S-R 10.82+0.13¢ 6.98+0.09° 13.00+0.20° 1356%0.37 12.30£0.33°

w 909+0.17° 7.38£0.11° 9.56+0.13° 967%0.18" 9071043

100% T 0.84+0.07° 1.15£0.11° 0.71£0.06° 0.69%0.07° 0.70£0.05°
SR 1082+0.13° 6.42£0.27° 134710.26° 14.02£0.18° 12.95+0.08°

YW: Widthness of sugar cookies

DT: Thickness of sugar cookies

¥3 . R Spread ratio of sugar cookies

“Means of ten replicates in which the same superscripts in each column are not significantly different(p<0.05).
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328 o] 8% Sugar Cookied] A& (1) B<dE £7)9 #5354 &4 853

frelx el Apo)7t gl omi A f-AlRE H A BolA| gk, iso-
malt®] A% B4 9 S =rt 7L G s Ax

E oA A S P A o] RFF DR o]}
5 A3 A gttt A=) =3 2 E g
Z H7FEAA AR 7t FolA 2 sucrosed] % Fol
AAEA 2] HAA o 77192 = dA-e 24
webA] xylitol g A )3 o)l B F FdE FAEE w2
A gk TAE A A, A 67} GolHdE daTr
o HAAde] FoH o Fol £33 2E Ao 7
HAJo] & lactitol H7F72 AzA o] Helwed], o]
A2 sucroses WFET & 8} lactitol, maltitol, isomalt,
sorbitol 2 A 23 £7]% lactitol F7F7-9 A-$ = A
o] 34T /T F UM AR YRTFREYG ITE BT
4= dx314cH8).

Sugar cookie2| H|E

Cookie®] 74 #7] 34 o 8 42 79 #}o]
7} ke Ba@)AY FA(@ e f-93 e 2ot
71 Wl vl Fell A 228 2918 B9 (cc) & BAE
Qe o] #34-&-2 H 314 (spread ratio)# F-AHt & vlo]
ok T2 sugar cookied] ¥ o] ALFE u|Fo] A
ol Al-ct, AAA o7 ZA L xylitol F7FEe] 74-$- 3
EFEY FFoz o7t FhA N A1 Zo) 7} e
A= stk B A #AMe] & lactitol A7
2] ko] B E diAu|elM dj2Trc} foHeg 2w
(p<0.05) xylitol®} == Fkeh(Table 3). wepA o=
T2 ¥l F& 0.38(g/cc)Z F31-& = 50, 75, 100% lactitol
A7V v Fo] F3] 0.3524 7HA Igkw, 2E g A
v] ol A lactitol H7}to] t& 7R} f-918 0 & whghr},
w3t 7t G2 o] A u]rt FolA S E sucrosed] &

2.2 2T v Fed 7P Al e "4 Bk 28z
A A A 7} v 2] AHIA A= 35%00 A -0.86117, 50
%l 4] -0.91638, 75% 114 ~0.96357, 100% 14 -0.97776
o2 veht 2 E diAulol A 99.99%9] o] ARaAE
vebdisioh(Fig. 1). o] ¢} #Fo] sugar cookieell A %34,
Z ¥ 7 A o) ¥ lactitol, maltitol H7}7-9] vl F-o] A&
o] AHER oh2 FUE Al R Jof £ A S
vreh et

Sugar cookie2| A&

Sugar cookie?] 42 A g FAs}ollA T2 “Hsugar)
off 23t o gko] =, FHArdol] 27} ¥ HAA maillard
uhg, Aol BebA R ol o3k sield s k-l o8 7}
A2 gge et ol W EL v L 2xrlEs
3tE R 2 Bl ] E 4 (surface color)®t 4] ¥ 3}

6 05

Spread ratio( W/T)
Specific gravity(g/cc)

—e&—Spread ralio
2 ---®-- Specific gravity

0 0
RN T Al AT g I P Al AL S g
gﬁo LR A L L) A e \65\ \dsv' & \dgﬂ
Sugar alcohols

Fig. 1. Comparison of spread ratio and specific gravity of
sugar cookies.

Table 3. Effect of replacing sucrose by sugar alcohols on specific gravity of sugar cookies

Replacement of Sucrose Sugar alcohols
sweetner for sucrose 100% Xylitol Maltitol Lactitol Isomalt

wv 20.7410.10 20.91+0.11 20.840.10 20.6410.20 21.08£0.22

35% v? 53.89£0.20<Y 52.360.26° 55.02+0.3" 55.68+£0.30° 53.77+0.84°
s-G° 0.38° 0.40° 0.38° 0.37 0.39"

W 20.74%0.10 21.22+0.24 20.4510.17 20.21+0.11 20.84+0.20

509% \Y% 53.89+0.20° 51.38+0.34° 55.6710.20° 57.21+0.27° 54.18+0.36°
S-G 0.38 0.41° 037 0.35° 0.38"

W 20.74£0.10 21.45+0.14 20.53£0.20 20.19£0.12 20.660.31

75% v 53.89+0.20¢ 4951+0.39° 55.81£0.19 57.28+0.29° 54.16%0.30°
$-G 0.38" 0.43° 0.37° 0.35° 0.38"

W 20.74£0.10 21.9810.18 2051£0.34 20.20£0.28 20550.15

100% \% 53.89+0.20° 49.95+0.16° 56.88+0.21° 57.91+0.31° 54.28 0.29°
S-G 0.38" 0.44% 0.36° 0.35? 0.38°

YW: Weight(g)
2V: Volume(ce)

3), . .pe .
S - Gt Specific gravity(g/cc)
“Means of ten replicates in which the same superscripts in each column are not significantly different(p<0.05).
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- AAH g q2FH} 50% o] 42 BLF Artr
Lgko] -2l & 2 2 (p<0.05) oA ¥ vrebytet. 100%
et Alu] ol A xylitol®} maltitol & 7} (xylitol>maltitol>
isomalt>lactitol > =) Fho] Egkz, dl Aw|7}
P& A7t 2 ghol| ZH7h) A A Dol ) o)A
o2 7}x] ¥)#9A4 7]54 F(lactitol, maltitol, isomalt,
sorbitol ¥)3 sucroseE o]-&3te] WHE Q22 H L n
23+ A # ol A surface color?] 7% | 2T 1 .t} maltitol
<+ AHSE AL AA P dstA el R8s #
Apslch, A A= 5 vebllE agte] 7§ 75% 1A+ iso-
malt A7}7e] 27 % o8 FUT MR o4
L2 Egor, AT & vehl = bgte A% 75% o)A
9] maltitol H7+zo]l 2T 4 FIF HrlFRr} {9
Ao Egkw, 75% o] A9 isomalt H 7S oA o
2 usgith =3t a, bgt ZF A7) dolA 2 g2
ol 717 4 R = AR 1o 35% thAul el A= A A A
l Axzrt FolEqd)

Cookied] A& Yehil= 89 5 maillard ¥H¢-2 34
7158 7H = 7E2 8 d e ol v 7] & 71X & o} w]
I 3}gHE-9] uk-S-oll o] 44 ¥ melanoidinel] <] sle] 2
Ao 2 Wgshed, £ A A sucrose ¥ HE
< o] uh-g-& oy U39 aldehyde’] E+= ketone
717} §17] s Eo o] uk-g-o] vyejuix} eher} z3 vt su-
crose®] 7% 98 A 2ol 2o A3, F Ex
233} g dihs] uh-gAdo] 2L HUCE JHA 2 gl
o Zol FL¢F R} maillard ¥H-3-0] A o] Aot
G & ¢ glvh =3 S e 295 stebd s

Table 4. Surface colors of sugar cookies

O

-AAE -3 7

Sl FUFLE sucroseRth A hYAlo] 2B E A
2|3t g AA weckn & 5 9eh1,5). ®EkA 100%
FAE At e dE2F9e At 24 el e
o A 8|7} Gol A +F 279 & 324 S vheh
= LR vehyit

=

SaA

QDA (Quantitative Description Analysis)

Fig. 2¢14 8} 2Fo] 75%2] 7%~ F 9 A (surface color)
o] 7}& A steb 3 B} cookier WETH T 9 7oA
(surface cracking)-2 xylitol-2 #| & & FUd-F AH713to)

Surface color
14

Brittleness Surface cracking

Hardness Sweetness

After taste

——Scrose
- -& - Maltitol 75%
—i— |somalt 75%

Flavor

- - - Xylitol 75%
—® = Lactitol 75%

Fig. 2. QDA profile of sugar cookies with 75% sugar
alcohols.

Replacement of Sucrose Sugar alcohols
sweetner for sucrose 100% Xylitol Maltitol Lactitol Isomalt

LY 46.22+0.8 46.83+0.34° 46.021+0.47% 4593+0.30° 46.37+0.37°

359 a” 15.04+0.55° 13.05+0.19" 1558+0.29° 1454+031° 14.70+0.22°
¥ 35.14+057° 35541024 34.89+0.68" 3553+0.40° 34.84+0.33°

AEY 0.00%0° 2.12+0.12° 0.6310.34° 0.70+0.23° 0.481+0.31°

L 46.22+0.8° 52.53+0.32° 49.08+0.23° 4968+0.30° 48.44+0.20°

500 a 15.04£0.55° 12.81£0.31° 14.24+0.25" 14.33+0.21° 15.06+0.25%
b 35.14+057° 35111033 36.11+0.24° 36.08+0.25° 34.07+0.28°

4E 0.000¢ 6.40+0.20° 3.12+0.21° 3.66+0.24° 3.15+0.20°

L 4622108 57.98%0.36* 56.62+0.21° 52.73+0.37° 56.12+0.55°

750 a 15.04+0.55° 11.02+0.26° 13.54+0.22 13.96+0.30° 15.59+0.25"
b 35.14+057° 36.87+0.75° 37.23+0.35° 36.56£0.30 33.92+0.20°

4E 0.0010° 9.12+0.34° 10.23+0.22° 10.55+0.30" 11.84+0.20°

L 4622108 66.95+0.69* 65.89+0.70" 58.09+0.51¢ 59.77+0.48°

100% a 15.04£055° 11.83+0.22¢ 11.24+052° 13.40£0.29° 15.88+0.33°
b 35.14+0.57° 37.75+0.42° 39.50+£0.47° 37.3610.50° 33.13+0.25°

4E 0.00£0° 19.01+0.23° 20.50+0.48° 12.19%0.25" 13.72£0.33°

U 100=white, 0=black Da: +=red, —=green

b +=yellow, —=blue Y4E= Vv A4L?*+ ga%+ 4b?

¥Means of fifteen replicates in which the same superscripts in each column are not significantly different(p<0.05).



FAE 8 o]£3% Sugar Cookied] AZ. (1) FdE 779 #A54 54 855

AzFRm §238 (p<0.05) 22 Fri 1 velygh x
79 A% 244 At AR A= island(H 2o S
TAHA e AP A A 2ok cracke] Ve A wE xy-
litohe AT FLF-L 224 Z JA7)=) T2 A
Aol Zaly] dj & AAA3E o) A Hmofe] F2
crackingo] Yelt}E FANS B = glo} Maltitol®] % -$-
+ sucrose?} A 7} v 8l B 2 B2 crack® &34
eel A 2ok cracke] F& A2 vehtE e 9
T4 FUAT = ) Xylitol 2 SFF 24 BHAdo] 72
stod S B 8 Fbo] 2|5 B2 crackingo] A2 v
ehta] edeth 75% 79 52 crackinge] A% BdE
A7bzo) & TF-Eoh 227t ke dige] vgtota Al
Z+= k. 2Hv] (sweetness)E 50, 75%¢l A1 & o 217} -2
Ao g ¥ta, tlFTF>maltitol>isomalt>lactitol>xylitol
HA7He] ¢ 2 el o r(Fig. 2, 3), 35%0l41 & maltitol
A7 et oA o2 3A Jelygoh(Fig. 4). o
Au]7} GolAE sucrose?] FFo R T Rk
cracking2 A 2o} o 2 WHalA =1 35%eA = =T
9] Fx7) §-93 08 AT xylitol S A Y3 FerEy) e
= 27t fddehFig. 4). B #rl 8] el E kg v}e}
W 7§ sucrose?] vl %27} 19w xylitol 1, maltitol
2 0.8, lactitol 0.3, isomalt® 058+ B3(2)¢} su-
crose7} 149 = xylitol2 1, maltitol 0.85, lactitol-& 0.35,
isomalt+ 0422 R.3(3)9} xylitol g A slie A
o] A3 2, 7F AlgFe] Z2AJu] o] mje} Zhul g o)
7F dsdeh. 714 xylitol 75%2] 72-$- 279} vl =3
o7 =g b ok jhell = B8k /M @A el 7
2 xylitol2 M 23 cookie®] W24 o] oFsty 25
221E Fu i %oz 7Hvst FAE Aozt A
Zre] ] el 9] 7l = cookied] o] A R T}e] b5
FEH o2 AMEE Pl xe} wlea] A3 as @

Surface color
14

Brittleness Surface cracking

Hardness Sweetness

After taste Flavor

—B - Xylito] 50%
- = Lactitol 50%

——Sucrose
- -& - Maltitol 50%
—l—|somall 50%

Fig. 3. QDA profile of sugar cookies with 50% sugar
alcohols.

= ok 35%9l 4= maltitol 712 Zvls} 2T}
H] 5@ Bt ol E2FHoh FA 7L ¢F7] WE o 23
7o 2 e A o 2 =AFE Zleletn A7
"o} =& 35%0l A= el st 7H Dk lactitol A7t
T 35%ANA 5 dEzT-2 3v] atelzb s vh(Fig. 4).

Ev)(flavor)$} 3-v] (after taste)= 75% Y of 7zt g
T ERY Foleh FolE WA, AR} Geld e
279 7k 747 A WA 2ol 7} 2belH a1 F 7)Y
g AR g4lel o8 e WS g 5ot 92
%t (hardness)2] 7-% 75% ™ Al A] maltitol A 7Fro] =
T2} 2271 $14d 51, o 2 T->maltitol>isomalt>lactitol>
xylitol A7} 0] 2w, ulxtul2k3H(brittleness) ] 7
2 g Au) 7} ol 2 s} 7o, lactitol A7V
Autell A TR} f-o18 02 e} Zich

[+] =
i a

712 HAt

Sugar cookie®] 713.% 7] A}7Z 5} (Table 5) 9 3*(ap-
pearance)l| A 75%2] 7% o) &F>maltitol>isomalt>
lactitol>xylitol A7) 2.2 71257} Yehged,
xylitol 7179 73§ H 3 A o] &3 wiatulals] Kol
+ cracking®] YtebHA| 942 A, lactitol H7HES 5T
Z w9k} crackingo] ZslAl Ve A o] Y2 7] 559
8922 A7, maltitol H7HS E2 i Alu] oA
X Alwoko] AFH 2L cracke. B 7| Z U} 2oz}
A2 =} w3k 35% A7 7)1 527} 74 E 3k xylitol
H7HS AYslas 279 oA Ao (p<0.05)7F o
drth ol A Aurle BiA FE o] E=dE
72| Ao 7l AL AZ s, Al Bofe) ulatupal
g =7le] =& crackell A Z %7} 7] wjEoleba Azt
et

Surface color
14

. Surface cracking
Brittleness

Hardness Sweetness

After taste Flavor

——t—e SUCTOS @
- -& - Maltitol 35%
—&—Isomalt 35%

—m- Xylitol 35%
~—4& - Laclitol 35%

Fig. 4. QDA profile of sugar cookies with 35% sugar
alcohols.
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Table 5. Acceptability scores for sensory attributes of sugar cookies

. Sucrose Sugar alcohols
Attribut
ute 100% Xylitol Maltitol Lactitol Isomalt

35% 69+0.7 541087 74+10° 75+ 1.0° 69108

Appearance 50% 6.9+0.7° 48+08° 59+09> 62+1.1% 52+1.0%
75% 69+0.7° 39109 54+08° 4.4+08% 48+0.8>

35% 6.8+1.0° 59+0.7° 74£0.7° 6.8+1.0° 70£1.0°

Flavor 50% 68+1.0° 32+09° 6.8+0.8° 52+08° 55109
75% 6.8+t1.0° 41+10° 69+09° 52+06° 53+1.3°

Overall 35% 70£06° 55108 80%1.0° 76+1.2% 7.2+1.0"
texture 50% 70+0.6° 30108 71+1.0° 69+0.7 6.8+£09°
75% 7006 36108 7.2+11° 59+08° 5708

Overall 35% 6.9+0.7 58+1.4° 78+11° 74110° 72+10°
acceptability 50% 69+0.7 41+09° 6.8+0.8 66109 62+1.2°
75% 69+0.7 31108 6.2+11° 52+1.0° 52+09°

YMeans of eleven replicates in which the same superscripts in each column are not significantly different(p<0.05).

Table 6. Expected calories of sugar cookies manufactured with the replacement of sucrose by sugar alcohols

Replacement of Sucrose Sugar alcohols

sweetner for sucrose 100% Xylitol Maltitol Lactitol Isomalt
359 EY 3839 3898 380.1 380.1
R? 0.964 0.979 0.954 0.954

50% E 3778 386.1 3723 3723
R 0.949 0.969 0.935 0.935

75% E 3676 380.1 359.2 359.2
R . 0.923 0.954 0.902 0.902

1009 E 398.3 357.3 374 346.2 346.2
1 0.897 0.939 0.869 0.869

YEnergy(kcal/100g)

2)Ratio=}33nergy of experimental cookie/Energy of sucrose 100% control cookie

Ev)(flavor)®] %% 75% ) Al A] maltitol 3 7}-o]
Z9) Zhu) s ulsdte g A3 ert A ey A Ek o
WA FtE Aot 307t oAz afe Fel 2 al
slod A3 x7) Weoiz| & 7 22 vebyt) 35%ell A= xy-
litol H7}Fe AYstn =79 5204 A7t fde
o) o] A& i Au) 7} ol A 27 2% v %
ANA 2 FeE Fobrr] dFe|etn A4t

A A A Q) A 7 Hoverall texture)S Fett) Apolrt A2
A& okgkAlw Z} o Aw) o A maltitol#} lactitol 71
o AE 7} Bgkx, A7) ol ¢F A5t E3k
), A3g @3e 71X 2 npahelabgle) Hojwd 7
£ A353l= ALE vehge.

A A A A3 % (overall acceptability )= xylitol 3 7}
& Ao slae oA Aol 7t gl 35% AN E
Az 8k A 22 eyl xylitol®] 75 35% A A 3+
P Foldy FER S dAT AEE 7P 2AZE
7EHA Azl vl ot e A5 EE ehigich
FAE F maltitol 79 A=) 7P Eghed), ol
A& A7) Folx 2wl e} A zke] 7] W ol ZE
A A 7] Z =7} EokT 35%2) A4S T ANE st

2w Aol i AErt S wtaula o] St Aoz
vebgtth 2 o A3 % E ek lactitol A7bEe] A
S i ANZE F A AL A8 oA RE A e
7F kA % 35%9] 7% maltitol 359 M7t &, F
v], &Azte] wlsdt] Az Ert Egheh

ne

ay}.

Fyo) Ruyg 2t G-I A4k d%H7H2810)5 3
F3519& o xylitol2 2F 2.4, maltitol& ¥ 3.0, lactitol
isomalt 2 2.0 keal/g®) #7HE o) -&3ste] A 7yl
22| 2F9} Al v) &l we} sugar cookied] FH-E
A5t 2] E Table 6¢l] Vet 2 vh(22). ) =7 sugar coo-
kie9] dko] 398.3 kcal/g & 7F42 ¥, 100% lactitol,
isomalt] 7% 346.2 keal/g &2 7}AFolA] 2HAl = 4.6%,
WA= 131%7HA egtir) 7bsd AR vhebytct

Q ok
= =

Sucrose®] WA 715432 Abs B.7] 913} xylitol, ma-
ltitol, lactitol, isomalt?] @&E-& 27 sucroseel] =&t



FL=-g 0]4§k Sugar Cookie?] AZ. (1) FE F7]9 #%4 &4 857

35%, 50%, 75%, 100% Al sted M2 2], 7154 sugar
cookie® A Z3}¢d 17, sugar cookied] ElA, A E
Aol 1Rz A kg A B gtk Xylitold Al 2] & o]
AT AL =& HAAS e FAE A, o
An)7} ol = th 2R} 524 o] 24 0 2 (p<0.05)
Z ot Lactitol H71-9) 79 5.E i Au] o4 524 0]
744 3] 1 maltitol H7FE9] HAAE $patgc} HA
Aol EFE BE5L J & AL Y, 2E Ay
ANA H A o] & lactitol 7HFL 2T R} u]Fo] &
gHog ot thAn|7} GolAd5E HAA o) 2 E
o ulFo] Folzich vlgd Aol z Ak Ade] ¥& G
E Arbre] dzyrc} o] Ao, xylitol A7t
T2 L3, maltitol 72 b3k, isomalt H7H28 agt
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T2 & e 24 stk A mal 32444
EQAYL 71AA A} v AgE Yehiisla, £
AL A 8|7} FolA 2 sucrosed] @2 A
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&, 35%°l A= maltitol A7Fe] F2)3 2 2(p<0.05)
Ech Fule Fu), 2A 7R 5% A 7 FdE JHot
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272 853t &g} e E 7HAl 35% dAulE A%
sholom =it dhdgho] 3] 7FshwA uhatulakgto]
Held 35% A ¥ & A8} BFdE 3 maltitol &
A7V A2 2 E d Ao A 3w e} 23] 7te] Fo}
A 713527} 71 YA AAA L] A7} gl Lactitol
A7V T5% N A e 7F Ades] ol 7] 54 o] Hof
AR 2 35%0l A= 93, 2], 22 7}o] BT FFALE o
Az =7t Eghed AAHezE 7pg Hipsicty 47t
"ot oheba] g2 o)A E sugar cookie® ZE oA
ul el A ZHe] & Al o) st o 279} v) wale] vm=] oA
w253t 2w, 35% Aol A 272} vl ek
T8 54& velo] o] ulgo) 71aF A3 W AH &
olg}z AlgHr},

Ho
re

L A7t A=} Aga): e 2)2) =) b4 9134}, pp.423-424
(1992)

2. A4, 292, ZAAMA, AR AR Ha) Az A}
S = A AV R - GAEFFA AR GRS B4R
AlE3ets) Akg, 29, 53-61(1996)

3. Lee, C. H, Souane, M., Lee, H. D. and Kim, S. Y. : Studies

10.

1L

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.
22.

on the functional properties of sugar derivative sweeteners.
Korean J. Dietary Culture, 5, 431-436(1978)

. Lee, C. H, Park, C. S. and Han, B. J.: Studies on the

rheological properties of sugar derivative sweeteners.
Korean J. Food Sci. Technol., 22, 852-857(1990)

. Lee, C. H,, Han, B. J., Kim, N. Y., Lim, J. K. and Kim,

B. C.: Studies on the browning reaction of sugar
derivative sweeteners. Korean J. Food Sci. Technol.,
23, 52-56(1991)

. Lee, Y. S.: Characteristics of sponge cakes with re-

placement of sucrose with oligosaccharides and sugar
alcohols. Changwon National Univ., M. S. Thesis(1997)

. Nishibori, S. and Kawakishi, S.: Effect of various su-

gars on the quality of baked cookies. Cereal. Chem., 69,
160-163(1992)

. Olinger, P. M. and Velasco, V. S.: Opportunities and

advantages of sugar replacement. Cereal Foods World,
41, 110-121(1996)

. Hoseney, R. C. and Rogers, D. E. : Mechanism of sugar

functionality in cookies. In “The science of cookie and
cracker production” Farid, H.(ed.), Chapman & Hall,
pp.203-225(1994)

Hamano, H. : Functional properties of sugar alcohols as
low-calorie sugar substitutes. Food Industry and
Nutrition, 2, 1-6(1997)

Han, S. H. and Kim, Z. U. : Browning reaction by sugar
alcohols with amino acids. Seou! National Univ. J. Agric.
Sci., 16, 89-93(1991)

37Ad 2] Aerle 54 A FHs T 4k, 28,
24-28(1995)

Byun, S. H. and Lee, C. H. : Studies on physicochemical
properties of erythritol, substitude sugar. Korean J.
Food Sci. Technol, 29, 1089-1093(1997)

American Association of Cereal Chemists @ Approved
methods of the Am. Assoc. Cereal Chem(method 10-52,
First approval 9-25-85; revised 11-6-88 and 11-1-89).
St. Paul, MN.(1986)

RS, A4, AUA, o1 E WA B L 24
AlgEaal, A&, 131-193(1993)

Armbrister, W. L. and Setser, C. S. : Sensory and phys-
ical properties of chocolate chip cookies made with veg—
etable shortening or fat replacers at 50 and 75% levels.
Cereal. Chem., 71, 344-351(1994)

ZFA 0 SAS £A AEFA. 254}, pp.10-54(1994)
Doescher, L. C. and Hoseney, R. C. : Effect of sugar type
and flour moisture on surface cracking of sugar-snap
cookies. Cereal. Chem., 62, 263-266(1985)

Curley, L. P. and Hoseney, R. C. : Effect of corn sweet—
eners on cookie quality. Cereal. Chem., 61, 274-278(1984)
Miller, R. A., Hoseney, R. C. and Morris, C. F.: Effect
of formula water content on the spread of sugar-snap
cookies. Cereal. Chem., 74, 669-671(1997)

A& AFHE. &2, pp.401-417(1995)

Aren, J. H.: Dietary energy on using sugar alcohols as
replacements for sugars. Proceedings of the Nutrition
Society, 50, 383-390(1991)

(19991 59 2991 AH<)



