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Quality Characteristics of Pumpkin Jam when Sucrose was Replaced with
Oligosaccharides during Storage

In Seon Song, Kyung Mi Lee and Mee Ree Kim
Department of Food Sci. & Nutrition, Chungnam National University

Abstract

The physicochemical and sensory qualities of pumpkin jams, in which sucrose was replaced with
oligosaccharides, were investigated during storage at 20°C. Pumpkin jam was prepared with steamed grind
pumpkin, mixed with either sucrose only(50%), corn syrup(COS, sucrose 30%+COS 20%), fructooligosaccharide
(FTO, sucrose 30%+FTO 20%), isomaltooligo saccharide (IMO, sucrose 30%+IMO 20%), or galactooligo-
saccharide(GTO, sucrose 30%+GTO 20%). The final sweetness of each pumpkin jam was 64°Brix. During 60
days of storage there were no differences in acidity and pH among the treatments. Reducing sugar content was
higher in the pumpkin jam containing COS compared to the others. During storage Lightness(Hunter L),
redness(a value) and yellowness(b value) increased, of which L and b values were the highest in COS, and the
a value were higher in sucrose compared to the other sugars. Adhesiveness and hardness of textural properties
were the highest in sucrose. Sensory evaluation results showed that the mean scores of over-all acceptability
during storage did not significantly decrease until the 30th day of storage, compared to the freshly made jams.
Physicochemical and sensory characteristics of pumpkin jams during storage in a PCA plot were comprised of
the first principal component (99.44%) and the second principal component (0.54%).
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Table 1. Condition of Texture analyser

Force threshold 20g
Contact area 706.5m
Contact force 3.0g
Pre test speed 1mm/sec
Post test speed 1mm/sec
Test speed Imm/sec
Strain 50%
Time 38.51sec
Trigger type auto S5g
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Table 2. Characteristics of pumpkin
Characteristics Fresh Steamed
pH 7.16 5.88
Sweetness(® Brix) 5.0 6.2
Acidity(%) 0.03 0.13
Reducing sugar(% glucose) 0.01 0.02
lightness 52.32 58.08
Color redness 0.94 0.00
yellowness 14.17 3.14
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Table 3 Charactenstlcs of pumpkm 1ams replaced sucrose with different kinds of oligosaccharides

¢ Sucrose oS MO FT1O GTO
pH ”3.63¢0.02‘““’ 3.60£0.04 3.60+0.06 3.63:0.02 3,66+0.02
Acidity (%) 0.60£0.02™ 0.62+0.05 0.61:0.04 0.61+0.03 0.600.02
Reducing sugat(%) 0.02+0.02"7 0.0940.04° 0.02+0.02° 0.0440.01° 0.0220.01°
Color lightness 32.0+0.5° 343404 30.240.05° 30.8+0.3° 30.8+04°
redness 2.0+0.1 2.7+0.2 1.740.1° 1.0+0.1° 2.8+02°
yellowness 13.4+0.2° 16.2+0.3° 11.7+0.1° 12.2+0.2° 127¢03°
TPA springiness 0.88+0.05° 0.78+0.0%° 0.82+0.04° 0.87+£0.04° 0.8610.05"
cohesiveness 0.93+0.03" 0.92:+0.04° 0.78£0.02° 0.80+0.01° 0.93+0.06°
adhesiveness 4,800+124° 4514+131°  4,606+152° 4,767+129%° 4,571+182°
hardness(g) 488:+25" 454414 445434 412423 464+19™
Sensory color 39403 2.620.3° 4.120.4" 3.5104° 4.5:02°
clarity 5.9+0.3 6.8+0.3° 6.220.7" 5.8+03" 6.0+0.6°
flavor 6.6+0.5° 6.7+:0.3° 8.1+0.2° 8.0+0.4" 7.2+0.3"
sweetness 8.740.6° 8.2+0.5" 8.3+0.3° 8.3+04™ R.0+0.6"
adhesiveness 92+0.3° 7.940.2% 7.6+0.4° 8.5+0.4" 8.3+0.4°
over-all acceptability 9.0+0.7° 7.840.3° 8.610.2" 8.5:04" 8.3+0.3°

COS: Corn symp; GLO: Galactooligosaccharide;  IMO:
UMean+S.D.
PNot significan.

Isomaltooligosaccharide;

FTO: Fructo oligosaccharide

YAny two means in the same tow followed by the same superscripts are not significandy different (p<0.05) by Duncan’s

multiple range test.
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Table 4. Change in mean scores of sensory test of pumpkin jams added with different kinds of oligosaccharides during

~Storage (days)

Kinds of sugas 0 B 30 % &0
Sucrose Y83 940,39 A%53+0.4° ¥5.8+0.2° “5.840.3" “6.1+0.3"
Ccos “2.60.3° 54.2+0.5° ¥5.9+0.2° 57.0+0.3" %7.6=0.5"
Color MO 24,1204 A5 6+0.4° ¥5.9:+0.2° #8.6+0.3" #9.0+0.8°
FTO ¥3.5+0.4° %6.1+0.9° A%6.8+0.2° %7.6+0.3" 8.0+0.6"
GTO %4.5+0.2° %6.5+0.5" 47.3+0.2° ¥7.8+02% Arg 6+0.8"
Sucrose ¥5.9:+0.3° 56.3+0.3° 57.4+04° ¥7.8+0.3" 82 2+0.4*
COS 26.8+0.3 87.00.3° #8.6+0.4° 28.5+0.4" 29.0+0.4°
Clarity MO A%6.240.7° A%6.5+0.3° “7.6+0.3" 97.7£0.2° Av8 4104
FTO ¥5.840.3° #%6.5+0.4° 47.9+0.3° A58.1£0.4° A88.3+0.4°
GTO 6.0+0.6° 6.2+0.3° ¥7.340.3° A58.0+0.5° 58.1+0.4"
Sucrose %6.6+0.5" %6.3+0.2" %6.0+£0.3" %6.1+0.2° A¥4.040.2°
Ccos %6.7+0.3" 4%6.0+0.3° 5.4+0,3° ¥5.00.3° $2.9+02"
Flavor IMO ¥7.4+0.2° #6.5+0.1 %49+0.7° ¥4.8+0.3° #4.6+0.3°
FTO A8.0+0.4" 26.410.3° 558+0.3" ¥5.4+0.3" £4.9+0.2°
GTO 482403 ¥5.8+0.3° “4.540.6" ¥5.140.3¢ A¥4.240.4°
Sucrose 48.7+0.6" #8.2+0.4% #8.0+04° A7.5+0.5 26.9+0.4°
Ccos A¥8.240.5" 487 7+0.4% ¥7.1+0.6% %6.5+0.6™ 6.0+0.3°
Sweetness MO AY8.3+0.3" ¥73+0.7° 56.640.6™ ®6.5+0.4% Y6.0+0.6°
FTO AY8.3+0.4° %7.4+0.5° ¥73+0.5° 2%6.9+0.5™ A%6.240.5°
GTO Y8.0£0.6° %7.0+0.8" “6.4+0.6° %6.0+0.3" A%6.1+0.7°
Sucrose 492+0.3" %6.1+0.3° ¥7.4+0.4° A577+0.5° 29.2+0.3"
Cos ¥7.9+0.2° #6.3+0.3" “6.5£0.4° 575404 %7.9+0.4°
Adhesiveness MO “7.6+0.4" 5.8+0.3° “6.9+0.4" “7.4+0.5° “7.6+:0.4°
FTO A¥8.5+0.6" $7.3+04° 28.0+0.6™ 48.310.5° ¥8.5+0.4°
GTO ¥8.3+0.4° 27.5£0.4° 29774047 #8.0£0.4° “8.3+0.4°
Sucrose 49.0+0.7* 78.9+0.4" 2%6.8+0.4° 26.5+0.5 24.9+0.8°
Over-all COS ;7.&0.3" 1:8.010.4: A:7.0¢o_4c :5.2¢0.9: ;2.5i1.1°‘
acceptability MO Aﬁ8.610.23 8.0+0.3 6.1+0.4° 5.320.6 4.4+0.5°
FTO 8.5+0.4 AY82+0.3" A7.7+03° ¥5.440.4° ~4.7+0.4
GTO 8.0+0.3" #7.540.3 %6.3+0.3° ¥5.3+0.4° #.1+0.7°

COS:Corn syrup; GLO: Galacto oligosaccharide; IMO: Isomalto oligosaccharide; FTO: Fructo oligosaccharide
DAny two means in the same column (among kinds of sugars) followed by the same super scripts are not significantly

different (p<0.05) by Duncan’s multiple range test.

2)Any two means in the same row (among storage times) followed by the same superscripts are not significantly different

(p<0.05) by Duncan’s multiple range test.
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