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Changes in oligosaccharide content during the storage period of
maesil cheong formulated with functional oligosaccharides

Moon-Joo Bae' and Sang-Ho Yoo'*

'Department of Food Science and Biotechnology, Carbohydrate Bioproduct Research Center, Sejong University

Abstract This study was carried out to produce the health functional food maesil cheong by replacing sucrose with
isomaltooligosaccharide and fructooligosaccharide. The substitution levels of these oligosaccharides were between 10% and
100%. A 1:1 (w/w) mixture of maesil and sugar was adopted for preparing maesil cheong. The pH of maesil cheong
remained unchanged (between 2.72 and 3.00) during 90-day storage period, regardless of oligosaccharide content. Citric
and malic acids were identified in maesil cheong; citric acid accounted for 71-82% of the total organic acid content.
Sucrose was completely liquefied in the sample after 30 days and was hydrolyzed steadily into fructose and glucose over
the storage period. More than 75% of isomaltooligosaccharides remained in maesil cheong after 90 days when sucrose was
completely replaced with isomaltooligosaccharide. However, fructooligosaccharides were mostly decomposed at the end of
storage period. Thus, isomaltooligosaccharides may be suitable for acidic maesil cheong products to expect its health

functional effect.
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2ol Frjstden, FAEHTS Corporation Co., Ltd., Seoul,
Korea)?t o|ATEEE|NES 77 A9 50% ©]”(Ottogi Co.,
Ltd,, Gyeonggi, Korea)d| &S ZELIZFS 17 A 60%
©]2H(CJ Cheiljedan, Seoul, Korea)d| &S A|FolA] Fdste] F7}
Al AAIgle] AME-EHATE A7 B0 AMSE 2FE EFHE,
glucose, fructose, maltose, sucrose, nigerose, maltotriose, panose,
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tose$} nystose= Sigma-Aldrich Chemical Co. (St. Louis, MO,
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CA, USACE o|ATESTIFY] e ¥ AT e 73
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Table 1. The operating conditions of HPLC for organic acid
analysis

Conditions
Prevail™ Organic Acid (150x4.6 mm, 5 pm)

Parameter

Analytical column
Injection volume 3uL

Column temperature ~ 25°C

Mobile phase KH,PO, 3 g/L (pH 2.5 with phosphoric acid)
Detector UV-DAD (210 nm)
Flow rate 0.6 mL/min

Table 2. The operating conditions of HPLC for sucrose analysis

Parameter Conditions
. Dionex CarboPac PA1
Analytical column (4x250 mm)
Injection volume 20 L

Column temperature ~ 30°C

36 mM NaOH from 0-20 min,
200 mM NaOH from 20-40 min,

Mobile phase 36 mM NaOH from 40-60 min
(re-equilibration)

Detector PAD

Flow rate 1.0 mL/min
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Table 3. The operating conditions of HPLC for IMO analysis
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Table 5. Sucrose content of Prunus mume Sieb. et Zucc. syrup

Parameter Conditions
Analytical column Aminex HPX-42A (7.8x300 mm)
Injection volume 10 pL
Column temperature 30°C
Mobile phase water 100%

Detector RID
Flow rate 0.6 mL/min

Table 4. The operating conditions of HPLC for FOS analysis

Parameter Conditions
Analytical column YMC polyamine2 (4.6x250 mm)
Injection volume 10 uL
Column temperature 30°C
Mobile phase acetonitrile 64% (v/v)

Detector RID
Flow rate 1.0 mL/min

Table 49} =U3}c}.
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YMC Inc, Kyoto, Japan)o]™ 4] Z7-& Table 49} 2t} 5%
(wiw) glycerol (G5516, Sigma-Aldrich Chemical Co.)E W% ¥

O F AMESIS oM, 1-kestose, nystose2} 1F-fructofuranosylnys-
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sto] Ha+ETHAE YERNSACE SAS ZZ 73 (Version 94,
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ERE]
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Ay G pH 2 FRIE £ 4 E Table 59 Table
60l ZHt Yeldlch. midA el = A% 3090 40.90-57.00°Bx
WMol 27 90Uell 41.03-56.53°Bxe] W= AH7| kel
FolHQ Apole BEEHA FkthTable 5). °l= #3717 &5

AESl o7 mijd FgomRE] £ 22 A0
Hol ¢hgE Aoz Adtdn. B3 vjdA Az A HE83 7]
4 gExe FR0 WAl AES dAskE ols] At

= =20o=
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Sucrose content (°Bx)

30 days 60 days 90 days
pPS" 57.00+0.20° 56.57+1.37° 56.53+1.36°
PI-10 55.33+0.31° 56.34+0.29° 56.03+0.55%
PI-20 51.43+0.49° 53.07+1.68® 53.00+1.00°
PI-50 48.10£0.36" 49.50+3.04° 48.00+0.00°
PI-100 40.90+1.39° 41.50+0.50° 41.03+1.38¢
PF-10 54.33+2.08* 54.67+1.89* 54.70+£1.54%
PF-20 54.27+0.30° 54.27+0.46* 54.47+0.42%®
PF-50 48.80+1.39° 49.07+1.50° 49.07+0.90¢
PF-100 41.47£1.10° 42.17+1.04¢ 41.90+1.61¢

Values are mean£SD (n=3), values sharing the same letters within
columns are not significantly different at p<0.05.

YPS: mixing ratio of sucrose 100%, PI-10: mixing ratio of sucrose and
IMO=90:10, PI-20: mixing ratio of sucrose and IMO=80:20, PI-50:
mixing ratio of sucrose and IMO=50:50, PI-100: mixing ratio of IMO
100%, PF-10: mixing ratio of sucrose and FOS=90:10, PF-20: mixing
ratio of sucrose and FOS=80:20, PF-50: mixing ratio of sucrose and
FOS=50:50, PF-100: mixing ratio of FOS 100%.
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oA WA 7158 SR ALEFHE] TR xpololA] ek
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A P e vge] EE7E SRS
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of AASIATE B vjdH SN FA L citric acid)} Al
(malic acid)°] HAEEH AW, o]F FAA] gFEe AR §7]4F
kel 71-82%5 AA R oH, AEET ] AolE Ve
ThFig. 1). ol= wid3 sidH e {714 2443, A4 =
o] 7P FH3U BIEUY 7] A AFEF A}
(Cha 5, 1999; Ha &, 2005; Ko 5, 2010). =3+ mj2d A& A%
Al Z7RE & 5 Adee] Hlgo] 50% o4l mAAHEPS, PI-10,
PI-20, PF-10, PF-20)] 7% A% 7|7bo] BAdrE {714k
ol 7k Aol HFEHIoW, 7154 ST de] T
H]-go] 50% o)<l mAAHE(PI-50, PI-100, PE-50, PE-100)2] 7
FollXe o oo Wsks yehlAl edskrhFig. 1). T+t §
Fe A 100%2 AZ2e A PS)ye 3067 A74ek AlFolA
1220 mg/g® 2 7P WA JEldon, o|ARESTIY 100%=
A ze v A (PI-100yS 90 St HAS A|S7F 161.1 mg/ge
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Table 6. pH and water activity of Prunus mume Sieb. et Zucc. syrup
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pH Water activity
30 days 60 days 90 days 30 days 60 days 90 days

PS" 2.72+0.02* 2.85+0.06" 2.82+0.02° 0.89+0.00® 0.87+0.00'® 0.85+0.00¢
PI-10 2.76£0.04* 2.86+0.01° 2.89+0.05% 0.90+0.00° 0.88+0.00% 0.86+0.00°
PI-20 2.80+0.07* 2.90+0.05° 2.90+0.04% 0.91£0.00%* 0.89+0.00% 0.87+0.01¢

PI-50 2.80+0.03* 2.9440.06° 3.00+0.02* 0.93+0.01™ 0.91+0.00° 0.90+0.00°

PI-100 2.80+0.04* 2.96+0.05° 2.97+0.07* 0.95+0.00* 0.95+0.00* 0.96+0.00*
PF-10 2.80+0.04* 2.89+0.03° 2.92+0.05% 0.88+0.01¢8 0.86+0.01¢8 0.85+0.01%
PF-20 2.74+0.02* 2.87+0.03" 2.90+0.02% 0.90+0.00° 0.87+0.00" 0.86+0.00°"

PF-50 2.77+0.10° 2.90+0.09° 2.93+0.05% 0.91+0.00 0.89+0.01° 0.88+0.00°

PF-100 2.80+0.05* 2.9240.05° 2.95+0.01* 0.93+0.00° 0.92+0.00° 0.90+0.00°

Values are mean£SD (n=3), values sharing the same letters within columns are not significantly different at p<0.05.

YPS: mixing ratio of sucrose 100%, PI-10: mixing ratio of sucrose and IMO=90:10, PI-20: mixing ratio of sucrose and IMO=80:20, PI-50: mixing
ratio of sucrose and IMO=50:50, PI-100: mixing ratio of IMO 100%, PF-10: mixing ratio of sucrose and FOS=90:10, PF-20: mixing ratio of
sucrose and FOS=80:20, PF-50: mixing ratio of sucrose and FOS=50:50, PF-100: mixing ratio of FOS 100%.
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Fig. 1. Organic acid contents of Prunus mume Sieb. et Zucc.

syrup. PS: mixing ratio of sugar 100%, PI-10: mixing ratio of sugar and

IM0O=90:10, PI-20: mixing ratio of sugar and IMO=80:20, PI-50: mixing ratio of sugar and IMO=50:50, PI-100: mixing ratio of IMO 100%,
PF-10: mixing ratio of sugar and FOS=90:10, PF-20: mixing ratio of sugar and FOS=80:20, PF-50: mixing ratio of sugar and FOS=50:50, PI-

100: mixing ratio of FOS 100%
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Fig. 2. Sucrose contents of Prunus mume Sieb. et Zucc. syrup. PS: mixing ratio of sugar 100%, PI-10: mixing ratio of sugar and IMO=90:10,
PI-20: mixing ratio of sugar and IMO=80:20, PI-50: mixing ratio of sugar and IMO=50:50, PI-100: mixing ratio of IMO 100%, PF-10: mixing
ratio of sugar and FOS=90:10, PF-20: mixing ratio of sugar and FOS=80:20, PF-50: mixing ratio of sugar and FOS=50:50, PI-100: mixing ratio

of FOS 100%
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Fig. 3. Total IMO contents of Prunus mume Sieb. et Zucc. syrup. PI-10: mixing ratio of sugar and IMO=90:10, PI-20: mixing ratio of sugar
and IMO=80:20, PI-50: mixing ratio of sugar and IMO=50:50, PI-100: mixing ratio of IMO 100%, Values are mean+SD (n=0).
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Fig. 4. Total FOS contents of Prunus mume Sieb. et Zucc. syrup. PF-10: mixing ratio of sugar and FOS=90:10, PF-20: mixing ratio of sugar
and FOS=80:20, PF-50: mixing ratio of sugar and FOS=50:50, PI-100: mixing ratio of FOS 100%. The values in the graph were presented as the

mean+SD (n=6).
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