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Physical properties and sugar composition stability of food
containing different oligosaccharides

Jang-Ho Shin', Jae-Eun Lee?, Jin-Hee Chang’, and Jung-Ah Han>*

'Department of Foodservice Management and Nutrition, Sangmyung University
*Department of Food and Nutrition, Sangmyung University

Abstract Three kinds of foods (strawberry jam, J; braised lotus root, B-LR; stir-fried anchovies, SF-A) containing
fructooligosaccharide (FOS) or isomaltooligosaccharide (IMO) were prepared, and the changes of physical properties and
sugar composition were compared with control (sample containing sucrose). For the samples contaning oligosaccharides,
a* value increased, and b* value decreased after cooking. The sample with sucrose showed higher hardness than those
with FOS or IMO. For sugar composition and stability of the oligosaccharides after cooking, the amount of IMO was
almost remained in each food, however, that of FOS decreased from 47.2, 49.5, 48.9 to 20.5, 49.0 and 28.8%, for J, B-
LR and SF-A, respectively. Based on the above results, softer cooked food could be prepared with oligosaccharide than
sucrose, and when considering to functionalitiy, IMO is more suitable for general cooking at home than FOS.
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435S /NA S (Rousseau 5, 2005), thE W pHE A3HA)7)
(Kang 5, 1996), 8% ZH|2HE FA9 e Uy ZF

w5 (Modler, 1994)%] 7]5S Fo=2n ARHHAR
e Bt E U ch(Hidaka 5. 1987). =FjolA
S| FHZE AU 2RE gA03S
=& 28] I (fructooligosaccharide, FOS)¥} A&
7HrE|ste] Akl o] AUE-SE] ALY (isomaltooligosaccharide,
IMO) 5ol 1t}

ARE giAste AFel SEl1dE ARS SdldTt e T2
F Azstel 24 gFo] HAHAT 42 A'RS 100% =T
IFoE gAS Bgol BEUe] A9 A" ikt HlE =
2 kst G ke, v T FEs vebd vhE, BEaA)
ANHE e Zueg o8 AFTLr Wylr] ujiel] Ao s
HAYA BHrl= 40 T 60% ATl vl st B E Q)
Tung 5, 2017). S2|22S A" AR oF 70% H7ke =2
A Ae] Aret Fapdo] Asiditis A7 A Kim &, 2017),
ST IZE 100% H7F AzS A Age g Axs o
ZET G Wi, #FH EAOAM =2 HAFE A=
Ao 5, 2015), 31T Uil wel shebs Ao RS
3 WErb FUketal wEAe] Ao, A r1Exe
Me ST 40% H7krol 7P =2 #E JElllte 4%
(Choi 5, 2014)5°] B3 ¥ Hl

2e|uge] Mg BES ATE oATESE| TS AE
I FARE ] EAdS AU 1o, 4482l panose
o QlE Aol oM & vl FYE AEE RS B
79 B dom(Kweondt Yook, 1994), pH 3.0¢] AZx7A =
140°Ce] 719z o)ABEL ] IFS oFYEh} TE L
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Ax|e] wany F ZHELYITY T a2 vAE
1 ol ﬂl Fo] HaEd o), o] AUELTIF He kg
Folth= A3 (Yun 5, 1996) So| UTth E3F pH 4.0, 2%
120°Co0A 718 A, ZgEggago] s EaEnke 43
(UHomme 5, 2003) o]&joll= 2 wjAZ Azl A-83F =&
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W gt AFE 7Ys }Oq dy g7ld Baste ARS-SHAT
zZ2)E 93 AAEEE ZHELIY(FOS, CJ Cheiliedang Co.,
Seoul, Korea), ©]AUELZIFIMO, Daesang Co., Seoul,
Korea), & (Samyang Co., Seoul, Korea), ™-7--(Chungjungone,
Seoul, Korea)E T3 248 8l Acetonitrile
Acros Organics (NJ, USA)2] HPLC‘E%S AMgglon IMO A
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gE Y1y FHS Y3 FFAFQ GF2 (l1-kestose), GF3
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cal Industry Ltd. (Osaka, Japan)ollX 353 th.
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Table 1. Recipe of each food containing different sweeteners

Sample Ingredient (g) Sucrose  IMO FOS
Strawberry 298.8 298.8 298.8
Sugar 299.4 - -
IMO (75°Brix) - 299.4 -
Strawberry - gOS (75°Brix) - - 299.4
JAM - Citric acid 12 12 12
Amidated Pectin 0.6 0.6 0.6
Total 600 600 600
Soybean oil 100 100 100
Anchovies 90 90 90
Chopped gallic 25 25 25
o Sesame oil 10 10 10
Stlf};f“?d Sesame 10 10 10
anchovies Sugar 180 ) )
IMO (75°Brix) - 180 -
FOS (75°Brix) - - 180
Total 415 415 415
Blanched lotus root 270 270 270
Soybean sauce 36 36 36
Sugar 112.5 4.5 4.5
Braised MO (75°Brix) - 108 -
lotusroot FOS (75°B1"iX) - - 108
Sesame oil 2.7 2.7 2.7
Sesame 2.7 2.7 2.7
Total 423.9 4239 423.9

FRA 102 71402 71shm, H9A L5 (Fluke-62 Max,
Fluke) AM&al d2xde] 258 2489tk 308 5t 719
sto] SE A2RYE BFste] —18°C olgtllA W HAs)
o A2 ARt

jld

NEE dAHHF FHsl] 9 petri-dishol]l ©3 22HA|(CR
300, Minolta Co., Ltd, Osaka, Japan)S ©]-83}] L* (lightness),
a* (redness) 2 b* (yellowness)ats 53] WHE A3t} oluj
AREE R el LY, a* B b*gke ZH2E 96.79, -0.16, 2.86
o|At.

o H] ”ﬁ% Tl 7+ AlEe 2F SAxAE dFsta, 7
ANEE 53] wkE SAst] FHpS ARSI 2719 A
AR 45g2 150 mL &3] H]7i°ﬂ o} texture profile analysis
(TPA) mode°ﬂ/\1 72 A AlE= 20mm plunger (PR0)YE, =2
T A]ZEE 50mm plunger (P/SO)E AMESHATE &4 2o
pre, test, post-test speed= Z+ZF 3.0, 1.0, 10.0 mm/s, strain<
70%= AR T Aol FAAL FG A2y AA
5mm probe (P/5)E, EA¥a> Wamer Bratzler blade cutterS
AMESIF o T AlE BF 75% straino|A] pre-, test-, post-test
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Table 2. HPLC condition for the determination of sugar
composition

Column Aminex HPX-42A  p-Bondapak-NH,
Mobile phase Water Acetonitrile:water=3:1
Column temperature 65°C 35°C
Detector RID RID
Flow rate 0.8 mL/min 0.8 mL/min
Injection volume 10 uL 10 uL

speedE 712} 2.0, 2.0, 5.0 mm/sZ AAI F AEE AU

g ME 24

7t Age] 540 wet 14019 SRFE 7hete] #27]1(SH-
2M, Elmex limited., Tokyo, Japan)E ©]-83 527+ #2s} 2 3|
A g T oAS 022 um syringe filter (Millipore, Burlington,
MA, USA)E A18d] dgisle] @ 4% B4S 98 A= A}
519 & AR 240 A18-3$ HPLCE Dionex Ultimate 3000
HPLC system (Thermo Fisher Scientific Inc.,, Waltham, MA,
UsAel™, 23S z}2} Aminex HPX-42A (300x7.8 mm, BioRad
Lab., Richmond, CA, USA)3} p-Bondapak-NH, (10 um 125A
3.9x300 mm, Waters, Milford, MA, USA)E AL&-31Sit). zF 29
o] B AL Table 20 YeRNSITH

SHXzE|

B AFex Ale BE A@S 33] o) wHE SAEAL,
=7 ZA3= SPSS (Statistical Package for Social Sciences, Ver-
sion 23.0, IBM-SPSS Inc., Chicago, IL, USA)E ©]-&3}o] EAHE
A& AT ZF Al 7Ee] foF Afolrt Sle dHEo] tiel
Me QUAF SR p<0.05 TolX FoxE AA skt
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Fig. 1. Changes in temperature of each food with different
sweeteners according to cooking time. J: strawberry jam, B-LR:
braised lotus root, SF-A: stir fried anchovies, IMO: isomalto-

oligosaccharide, FOS: fructooligosaccharide, SUR: sucrose. All
values are mean+SD (n=3).
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Table 3. Moisture content and color profile of each food containing different sweeteners

Moisture Color properties
Sample" 0 -
content (%) L* (lightness) a* (redness) b* (yellowness)
SUR 43.20+0.05" 60.81+4.26 20.62+1.51° 20.97+1.35*
Raw IMO 55.84+0.04* 70.98+5.30" 14.21+1.50° 15.21+1.57¢
; FOS 56.16+0.05 69.04+1.63" 13.31+0.62° 15.23+0.86°
SUR 20.43+0.81° 57.80+£0.47° 18.51£0.72° 13.03+0.75¢
Cooked IMO 34.15+0.09* 58.83+2.19" 18.95+0.23° 16.39+0.90°
FOS 37.50+0.24° 59.73+1.68" 21.32+0.78* 18.62+1.08"
SUR 63.91+0.04° 50.29+0.46" 4.85+0.22" 19.79+0.13*
Raw IMO 73.41£0.47" 47.67+0.51° 6.08+0.05" 23.43+£0.49*
BAR FOS 72.55+0.40 52.05+0.4" 4.53+0.14° 23.53+0.12*
) SUR 18.39+0.75° 51.56+2.38% 5.65+0.72% 15.32+£3.45°
Cooked IMO 31.39+0.14¢ 49.71+4.73* 6.80+1.25° 14.66+3.66°
FOS 31.26+0.09* 49.25+1.82° 6.58+0.49° 15.80+1.21°
SUR 6.3620.25 49.89+1.23< 0.37+0.25" 12.80+0.92*
Raw IMO 17.59+0.24* 48.012.57° 0.66+0.09" 10.85+0.44*
SEA FOS 17.86+0.04* 52.3042.47™ 1.100.46" 13.64+1.99*
i SUR 1.32+0.15° 55.05+2.19° 3.63+0.97% 11.77+4.54*
Cooked IMO 1.49+0.26¢ 58.37+1.69° 2.9340.18" 7.20+0.98°
FOS 1.46+0.13° 53.37+0.44° 1.03+0.28° 7.08+0.71°

DJ: strawberry jam, B-LR: braised lotus root, SF-A: stir fried anchovies, IMO: isomaltooligosaccharide, FOS: fructooligosaccharide, SUR: sucrose.

All values are mean+SD (n=3).
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Fig. 2. Textural properties of samples containing different sweeteners before and after cooking. A-1: hardness of strawberry jam; A-2:
adhesiveness of strawberry jam; B: hardness of braised lotus root; C: hardness of stir-fried anchovies. All values are mean+SD (n=3).
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Fig. 3. Total sugar contents of each food added fructooligosaccharide. J: starwberry jam, B-LR: braised lotus root, SF-A: stir fried
anchovies, (B): before coking, (A): after cokking. All values are meantSD (n=3). *p<0.05. **p<0.01, ***p<0.001.
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anchovies, (B): before cooking, (A): after coocking. G+F: sum of glucose and fructose content. IMO: isomaltooligosaccharide. All values are
mean+SD (n=3). *p<0.05. **p<0.01, ***p<0.001.
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