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Effect of Sugar Alcohol on Wheat Starch Gelatinization
and Retrogradation
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Abstract

The sugar alcohols are useful alternatives to sucrose in confections because they provide desirable
taste but lessen the potential risks for dental caries. The effects of sugar alcohol and their interaction
on starch pasting properties were determined by the viscoamylograph with the concentration of 30%,
20%, 10% sugar alcohol in 1% CMC. The disaccharides, lactitol, maltitol, and isomalt, delayed pasting
more than did monosaccharides, sorbitol and xylitol. With regard to the solubility in water, sorbitol and
xylitol are more soluble than sucrose, maltitol and lactitol are almost equal and isomalt is less soluble
than sucrose. Sorbitol and xylitol were highest on gelatinization. But their retrogradation occurred faster
than other sugar alcohols. Lactitol and maltitol decreased gel strength more than did sucrose and other

sugar alcohols.
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& 7ol A-8-E ™A (wheat starch)-2 Midsol 50
(Midwest Grain products, Inc., Atchinson, KS, USA).S.
BA 2] 10%60] o W29 A EH(sucrose) ()
Abere] 7l Awiro) 11, Fk-F (sugar alcohols) (F)
Cultor®] lactitol, xylitol, isomalt2} (F=)AFefA ¥l 2~ 9] sor-
bitol, ¥&A]E <l maltitol(Towa chemical industry Co.,
LTD., Japan)o]™ <X} 98%<! B2y e 2 A5 ¢}
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o} ot 2 I (amylogram) X

Ae 2 FAEL 10~30%EH AL 7185 Tt
55% UAHE Ll(AE BHAL 02 19% CMCARS, AR

o] SEGF 14% 2 23 %)-& ZH2t A2 F amylograph
(Viskoamylograph type 801360, Brabender Co., Germany)
£ Al 3 (torque 75/min) st th. o) wl A2} = 30°Cel| A
95°C77}7<] 7FE(1.5°C/min)3ata o] 2%ol4 1587 §-7
A17) - 50°CE ¥7ZH1.5C/min) 8o 158-7F §-2] A A e},

A= (gel strength) &X

2 gdE 49 10~30%S AL 71F)
T 8% AR &4E 7H7} Al 23 3 amylographE AH4-
stgdct. ola Alahgx 30°Coll A 95°C7EA] 7+ (1.5°C/
min, torque 75/min)sti 1087 §-X A7 ¥ 4F e F35
A& 72 FFAHAN (A E5cm, F o] 3.3cm)ell ¥-0] 6417k
T A A7)e AL dZREHAEZE do FRF
WA 1AL 4°C(3 A, 25°C (Al &) ol A 224 7 A A&t
AR o] o] B9] geld cheese cutter® ZtalA] A
% Rheometer(Model No. RE 3305, A7 % 2kg,
Yamaden)i A7d % g 23 (L5 9 plunger A& 16
cm, sampleW] %] £33} Z o] 5mm, speed 0.5mm/s, $
] sample A Foh)3lgd ).
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UM E 2 WRH(swelling power) &8

=g gdE 49 10~30% S S FFALR 7E)
T 1.77% 2A R §92 A ¥ el L2 95°C water
bathell A 1A%} &<} homogenizer 2. #8Hspeed 200rpm)
St A 29 swellingo] ) 2 dolr}A slgdch o 3
A4l &2 (speed 3,000 rpm, 30min)E &+ vhA] AEA
3 paste®] F-Al&
3 (swelling power) 2.2 el ch(11).
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N

Wt. of sedimented paste(g)-
Wt. of sugar in paste(g)

Wt. of starch (dry substance)
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Xe2X&{cold storage, 4°C)

Al(gel) L 355314 £7]of Fo} Ho g WA sle] vl
ol mA] £°C(E)ANA A3t 3,6, 104 A%
3= A8 & 7AWl glass funnel(filter paper type: GF/C)
2 AFAT 4 Foto] £E B AAY F AL
A FAC g 22" E2 H]& 2 syneresisE el
At

HEDt oS (freeze and thaw)

H5(-20°C, 24A17H) 3} 8] F(25°C, 44] 7)) Ate]Ze] 3
M HFEE & = 3le] alo] F mlr} glass funnel(filter pa-
per type: GF/C)& o83 A-Fointalx-s Esto] A
(geDEHE] Fejd B8 22 5 99 o] A3 A A
of g Eeld £ vEE syneresisE et}

Syneresis(%)=

Wt. of water separate after cold storage or
freeze and thaw cycle

Wt. of starch gel X 100
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Table 1. Effect of sugar alcohols and their interaction on wheat starch pasting properties determined viscoamylograph

Initial pasting Peak Height at Height at
temperature height 95°C 15min. 50°C Breakdown  Consistency Setback
IZ"C) (B.U) (B.U) (B.U) (P-1) (C-H) (C-P)
P (0 (@]

1% CMC 0 50 50 70 0 20 20

5.5% Starch - 65 65 2215 0 162.5 162.5

1% CMC+ 61.5 420 440 7475 -20 3075 3275

5.5% starch

Sugar concentration (% on 55% wheat starch soln.)

1% CMC+

55% starch+ 10 20 30 10 20 30 10 20 30 10 20 30 10 20 30 10 20 30 10 20 30

sugar

Sucrose 615 645 72 440 380 240 540 530 385 850 770 630 -100 -150 -145 310 240 245 410 390 390

Sorbitol 60 645 69 510 430 275 545 570 410 870 810 648 - 35 -140 -135 325 240 238 360 380 373

Xylitol 615 615 68 490 470 265 540 540 443 870 840 658 - 50 ~ 70 -176 330 300 216 380 370 393

Maltitol 615 645 69 465 350 210 550 515 340 845 772 590 - 85 -165 -130 295 257 250 380 422 330

Lactitol 61566 72 420 410 206 513 460 200 795 710 530 - 93 - 50- 8 283 250 240 3/ 300 3%

Isomalt 61566 705 455 412 180 542 460 218 810 690 450 - 87 - 48 - 38 268 230 232 355 278 270
litol, maltitol®} 2096, 30%-&-Aell A 24 ¥-2] ZT3RA & 2o AAL oA &35 7R0H13). b 30% ©l
L& sucroseRth A2 AV Uk, AP EE su- A e ro e ABEI} 20%, 10%R ek dob Fol A
crose®.t} sorbitol, xylitole] ¥k maltitol, lactitol, 2ol w32 A AL & 5 ok AR EE 10% T4
isomalt: A2 Y& A vehigdel 53] 77 Bl Al = F FFol| w}E Fei g Wiz} Vel gdvdt

Eg o)A ©FF-el sorbitol, xylitol ©1F-F4] sucrose
o vl & v =7} H AL Kim¥} Walker(12)9] &
Frt ol H R e EanE 2 ks ATt
et} w R E garZ g qixte] B3l o7
Axe gl 3 AEE FA 5 std 3 Y 4HA
< E8) A=t HAE Zrstddch AR EE RE 5
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20%14] maltitol, lactitole] 23k-27, 30% 4} HZE=T
2] sucroseX .t} sorbitol, xylitole] fE1 2 .2 3531 isomalt
7} e ® & folA o2 ol ARAF] kx| d
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titol® maltitol®] H =7t B9 Ao A& DdFF
ol sorbitol®} xylitolB.c} WA veRG-S & 4= gl 74
oo wE A stE A R, 10%, 20%, 30%2 H =
o4 20% FA7) LN Hert A 9kt Isomalts}
25°Coll A A AgF lactitole A &8t ZF 20%0 44
A7y 7} 714 =gk, 53] 20% sorbitol, xylitol®] Fk
o] §-ojA o 2 =git) o] A& o] AR HEE 7}
A A 20969 A=} 10% 7Bk TA W, 30% )44
Bt Fo] EFEFY BHE A ¢t AL
gAbe] A-g-& A st o) Baahaol o3 AR &
&8 gk (effective moisture content)e] ZAEo] 3
sl ie] ¢ wsbr} 2l = 2 2(13) 30% ol Ae] W
oA x| dz A A Zort S-S & ek

24 (swelling power)of| O[x|
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Table 2. Gel strength of 8% wheat starch with different concentration of sugar alcohols at 4°C and 25°C

4°C(refrigerate temp.)

25°C(room temp.)

8% Wheat starch 1753142

110345

Sugar concentration (% on 8% wheat starch soln.)

Sugar 10 20 30 10 20 30
Sucrose 181.7% 35 199.7+ 6.8 73 *£27 126.7+5.1 134 *+17 463+ 32.
Sorbitol 185.7+10.9 210 = 44 147.7+9.1 130.3%7.1 155.3£59 117.7+10
Xylitol 1717+ 51 2087 4 1763%2.1 1103*+4.4 135 =3 107 £ 6.1
Maltitol 178.3% 57 193 *+ 53 66.7+6.8 129.7+84 132.3%£35 41.7% 15
Lactitol 1823+ 25 197 *104 44 *£36 1353£25 125.3£3.8 283* 12
Isomalt 206.7t 76 199.3% 9.8 267114 1483+4 136.7£87 25.3% 06

Table 3. Swelling power values of sugar and sugar alcohol
)

Swelling power’
6.9
Sugar concentration
(% on 1.77% wheat starch soln.)

1.77% Starch

Sugar 10 20 30
Sucrose 6.5 54 3.7
Sorbitol 6.7 58 4.1
Xylitol 6.6 5.8 4.1
Maltitol 6.5 54 36
Lactitol 6.4 52 3.3
Isomalt 6.2 5.0 3.1

b Swelling power=

Wt. of sedimented paste-
Wt. of sugar in paste

Wt. of starch (dry substance)

. Average of two
" determination
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sorbitol®} xylitole] ] w54} maltitol, lactitol, isomalt®.
o} Aol A EAF o 2ZA FAT F 9l on, F&
ol}F R} wdF-2l sorbitol, xylitole] A& 3384 A
ZhEl HAE S8kl gk 53l o A=Ak
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A A q e HEAL kAol o gty FS
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2 Golx A oA A& = A 5L, maltitol, lactitol, iso-
malte H3 A2 A fch(Table 4). o1 & @374 sor-
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Table 4. Syneresis of wheat starch gels(8% solids) in 30% sugar solution after cold storage and freeze-thaw treatment

Syneresis”(%) after cold storage at 4°C

Syneresis(%) after freeze-thaw

Type of starch gel 3 Days 6 Days 10 Days 1 Cycle® 2 Cycles 3 Cycles
8% starch 5 9 12 229 25.3 31.2
Type of 30% sugar
Sucrose 24.1 29.2 31.2 36.9 43.0 48.7
Sorbitol 13.8 165 20.3 20.8 334 356
Xylitol 14.2 178 215 34.1 36.3 429
Maltitol 26.4 30.1 333 39.1 45.2 535
Lactitol 28.3 333 359 41.8 464 55.5
Isomalt 39.9 447 476 51.1 529 59.0

1)Syneresis("/o) = wt. of water separated cold storage or freeze and thaw/wt. of starch gel X 100 : average of two determination

ACycle = freeze(-20°C, 24hr) after thaw(25°C, 4hr)
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