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Abstract

The antioxidant activities and quality characteristics of jam prepared with black garlic were evaluated.
Fructo-oligosaccharide or maltitol syrup was replaced with sucrose: control (sucrose), fructo-oligosaccharide
(FTO), FTOM (sucrose 50% +FTO 50%), maltitol syrup (MT) and MTM (sucrose 50%+MT 50%). The
endpoint of jam preparation was determined to reach 64°Brix of sweetness. There were significant differences
in moisture content among the treatments, whereas acidity among treatments was not different. Reducing
sugar content and viscosity were the highest in FTO (0.144%, 126,800 cP), whereas the lowest in control
(0.074%, 101,600 cP). Lightness (L value), redness (a value) and yellowness (b value) of Hunter color system
were the highest in FTO compared to the others. Hardness and springiness of textural properties were the
highest in FTO. Antioxidant activities were the highest in FTO with the lowest ICsy values (42.3 mg/g for
DPPH and 22.4 mg/g for hydroxyl radical scavenging activities). Total phenol content was highest in FTO
among treatments. The overall acceptance score of black garlic jam containing FTO showed the highest score
among treatments. Based on these results, it was suggested that fructo-oligosaccharide was appropriate for
good qualities both in physicochemical and antioxidative activities of black garlic jam.
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Table 1. Recipe of samples

Contents (g) Sucrose FTOY  MT FTOM MTM
Black garlic 100 100 100 100 100
Sucrose 50 0 0 25 25
Fructo— 0 50 0 25 0
oligosaccharide
Maltitol syrup 0 0 50 0 25
Citric acid 0.4 0.4 0.4 0.4 0.4
Pectin 0.8 0.8 0.8 0.8 0.8
CaCls 0.8 0.8 0.8 0.8 0.8

YETO: fructo oligosaccharide, MT: maltitol syrup, FTOM: su-
crose 50% +FTO 50%, MTM: sucrose 50% +MT 50%.
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Table 2. Condition of texture analyser

Force threshold 20 g
Contact area 490.87 mm”
Contact force 5¢g
Pre-test speed 1.0 mm/s
Test speed 1.0 mm/s
Post-test speed 1.0 mm/s
Strain 50%
Time 5.0 sec
Trigger type Auto b g
DpDS 200
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Table 3. Characteristics of black garlic jams replaced with sucrose and different kinds of sugars

Sucrose FTOY MT FTOM MTM F-value
Moisture (%) 20.19+0.02" 17.05+0.08° 17.4340.20° 19.71 +0.06" 19.38+0.07¢ 577432
pH 3.79+0.01¢ 3.79+0.01¢ 3.83+0.01" 3.82+0.01° 3.85+0.01° 47.643™
Acidity (%) 0.162+0.000° 0.162+0.000°  0.151%£0.000°  0.151=0.000 0.148+0.000° 465917
Reducing sugar (%) 0.074+0.003¢ 0.144+0.006°  0.099+0.009° 0.112+0.007° 0.083+0.001¢  69.295"
Viscosity (cP) 101,600+£16739  126,800+1095*  122,400+£894° 1232001095  118,000£1414°  306.250™"
Lightness 6.89+0.06° 7.62+0.03" 7.06+0.07° 6.71+0.07 6.72+0.02¢  204.158"™
Color  Redness 2.30+0.08" 2.34+0.19° 2.05+0.07° 2.0440.12° 2.32+0.16 5.278"
Yellowness 2.19-+0.09™ 2.43+0.15 1.92+0.11¢ 2.16+0.08° 2.34+0.05" 15.193™
Hardness (g) 287.14+295° 571.2+23.1° 499.9+ 251 514.8+50.6° 412.0+61.2° 22,082
rpa  Adhesiveness  -2145.04350.1° -45485+451.4°  -43058+190.6" -40224+599.0° -2863.9+4785" 16587
Springiness 0.874+0.175° 0.973+0.003*  0.970+0.002* 0.902+0.101* 0.886+0.137° 0.555
Cohesiveness 0.797+0.011% 0.754+0.055°  0.730+0.123" 0.715+0.090° 0.680+0.156° 0.570

‘”FTOZ fructo oligosaccharide, MT: maltitol syrup, FTOM: sucrose 50% +FTO 50%, MTM: sucrose 50% +MT 50%.
YDifferent superscripts within a same row are significantly different by Duncan’s multiple range test at p<0.05.
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Table 4. Sensory quality (intensity) of black garlic jams added with different kinds of sugars

Sucrose FTOY MT FTOM MTM F-value
Glossy 81+1.07 71+1.4" 5.8+1.4% 56+1.0 6.8+1.0™ 7.360%**
Garlic smell 54+2.0% 6.2+0.9" 45+16° 38+22° 47+14" 2.985"
Garlic taste 7.2+1.3" 55+1.9° 56+1.1° 46+2.0° 52+1.2° 3.938"
Sweetness 47+1.2° 54+1.8° 47+1.3° 46+15° 55+1.6° 0.846
Sourness 47+1.1° 53+1.1% 56+16% 44+13° 6.0+1.2° 2.694"
Sticky 35+1.3° 5.7+2.0° 7.1+1.0% 6.0+1.2% 55+1.3" 8937
Adhesiveness 35+14° 52+1.0" 6.2+15" 46+15% 6.0+1.2° 6.972"
Spread 6.6+1.6" 50+1.8° 42+14° 47+14° 6.4+1.2° 5172

})FTOZ fructo oligosaccharide, MT: maltitol syrup, FTOM: sucrose 50% +FTO 50%, MTM: sucrose 50% +MT 50%.
IDifferent superscripts within a same row are significantly different by Duncan’s multiple range test at p<0.05.

Table 5. Sensory quality (acceptability) of black garlic jams added with different kinds of sugars

Sucrose FTOV MT FTOM MTM F-value
Color 6.9+0.6" 7.1+0.6" 6.4+1.0° 6.6+0.5% 6.9+0.3" 1.980
Flavor 59+0.9™ 73+1.2° 58+1.2™ 57+05° 6.8+1.3% 4518
Sweetness 6.0+1.2% 6.9+1.2" 54+07° 53+1.1° 6.0+1.6% 2.889"
Sourness 56+14™ 59+1.3" 46+12° 48+06™ 54+1.0% 2.324
Adhesiveness 59+14" 54+0.8° 50+1.4% 56+0.7° 49+0.9° 1.426
Spread 72+1.0° 6.0+£2.0% 41+14° 56+1.2° 59+1.3% 6.179"
Overall acceptability 58+1.2° 7.3+1.2° 53+1.3" 53+1.1° 6.3+1.3" 4773"
Purchase 58+1.2% 7.2+1.2° 53+1.9° 53+1.2° 58+1.8" 2.759"

})FTOZ fructo oligosaccharide, MT: maltitol syrup, FTOM: sucrose 50% +FTO 50%, MTM: sucrose 50% +MT 50%.
IDifferent superscripts within a same row are significantly different by Duncan’s multiple range test at p<0.05.
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Fig. 1. DPPH radical scavenging activity of black garlic
jams added with different kinds of sugars (FTO: fructo oli-
gosaccharide, MT: maltitol syrup, FTOM: sucrose 50% +
FTO 50%, MTM: sucrose 50%+MT 50%).

40.0

30.0
20.0
10.0

0.0

FTOM

Fig. 2. Hydroxyl radical scavenging activity of black garhc
jams added with different kinds of sugars (FTO: fructo oli-
gosaccharide, MT: maltitol syrup, FTOM: sucrose 50% +
FTO 50%, MTM: sucrose 50%+MT 50%).
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Fig. 3. Total phenol content of black garhc jams added with
different kinds of sugars (FTO: fructo oligosaccharide, MT:
maltitol syrup, FTOM: sucrose 50% +FTO 50%, MTM: su-
crose 50%+MT 50%).
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