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Abstract

The quality characteristics and antioxidant activities were evaluated for jams containing fructooligosaccharide (FTO) and
FTOS (sucrose 50%+FTO 50%) substituted for sucrose. The endpoint of jam preparation was determined to be sweetness of
64 °Brix. Moisture contents differed among the treatments, whereas acidity did not. Reducing sugar content and viscosity were
highest in the FTO (0.144%, 126,800 cP), and the lowest in control (0.074%, 101,600 cP). Lightness (L value), redness (a
value), and yellowness (b value) values of the Hunter color system were highest in the FTO sample. Hardness and springiness
of textural properties were the highest in the FTO sample as well. Antioxidant activities were the highest in the FTO sample
with the lowest ICso values (42.3 mg/g for DPPH and 22.4 mg/g for hydroxyl radical scavenging activities). Total phenolic
content was the highest in the FTO sample among all treatments. The overall acceptance score of black garlic jam containing
FTO was the highest. Based on these results, it is suggested that FTO was appropriate for achieving good qualities such as

antioxidative activity in black garlic jam.
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Table 1. Recipe of samples
Contents (g) Sucrose FTO" FTOS
Black garlic 100 100 100
Sucrose 50 0 25
Fructo oligosaccharide 0 50 25
Citric acid 04 0.4 0.4
Pectin 0.8 0.8 0.8
CaCl, 0.8 0.8 0.8

Y FTO : Fructo oligosaccharde, FTOS : sucrose 50%+FTO 50%,

5 Ao B4 54 2 gk 917
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*ED
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Research., USA)S AF&-3te] =338t} At AR 10
mLE #3}e] 0.1 N NaOHE ©|-&-5}o] pH 837H4 =2dt=
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5 g A Y g
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Table 2. Condition of texture analyser

Force threshold 20 g

Contact area 490.87 mm’

Contact force S5g

Pre-tests peed 1.0 mnv/s

Test speed 1.0 mmv/s

Post-test speed 1.0 mm/s

Strain 50%

Time 5.00 sec

Trigger type Auto 5 g

pps 200

Probe p/25
o] 3,000 rpm <2 4°Col|A] 1087 ¢ %}FJ o & Aozl A
SNE evaporatorZ 1 E 3| Wsto] FEET AUk F&
£ 200 mg F 1 mL methanolS 75l 200 mg/mL FxE2
FEE §I9E AxsArh AZRE AR 495 1.5x10 ‘M

DPPH &9l 3083F WF3-A1A 515 nmellA] S3=8 &%
AR =3 Th

Free radical scavenging effect(%) =
AbSDPPH 7Abssamp]c
Abspppy

%100

2) Hydroxy Radical &~7&

DPPH radical &A% 283} 5Y3 ihio = 29 AR
£ 0.15 mLel| buffer 0.35 mL, 3 mM deoxyribose, 0.1 mM
ascorbic acid, 0.1 mM EDTA, 0.1 mM FeCl;, 1 mM H,0, &
4 0.1 mLE gol & wrkgh £ 37CelA 1A3F F<t BhEA|
Zth ¥kgo] T & 2% TCA €93} 1% TBA &9 2+
42 F 100CllA 2023t vES-gF $ Ao = Yzhsto] o
< F3le] % FTAE o] &3t 532
%]

Free radical scavenging effect(%) =
Abscontrol - Abssamplc
Abspppy

%100
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Table 3. Characteristics of black garlic jams replaced
sucrose with fructooligosaccharide

Sucrose FTO" FTOS
Moisture(%) 20.19+0.02” 18.05+0.08°  19.71+0.06°
pH 3.79+0.01  3.79+0.01 3.800.01
Acidity(%) 0.16£0.01™  0.1620.01 0.16+0.01

Reducing sugar(%) 0.074+0.003°  0.144+0.006" 0.112+0.007"

FTOS : Sucrose 50%+FTO 50%.
Different superscripts within a same row are significantly
different by Duncan's multiple range test at p<0.05.

Y FTO : Fructo oligosaccharde,
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Fig. 1. Hunter color value of black garlic jams replaced
sucrose with fructooligosaccharide.
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. 3. Hardness, adhesiveness and springiness of black garlic jams replaced sucrose with fructooligosaccharide.
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Table 4. Sensory quality(intensity) of black garlic jams
replaced sucrose with fructooligosaccharide

Sucrose FTOY FTOS
Glossy 8.1+1.0? 7.1£1.0" 5.6+1.0°
Garlic smell 5.4+1.0° 6.2+0.9" 3.8+1.2°
Garlic taste 7.2+1.3% 5.541.1° 4.6+1.0°
Sweetness 5.7+0.9™ 5.4+1.1 4.6+1.1
Sourness 474117 5.3+1.1 44413
Sticky 3.5+1.3° 5.7+1.0° 6.0+£1.2°
Adhesiveness 3.5£1.1° 5.2+1.0° 4.6£1.0°
Spread 6.6+1.2° 5.0+1.0° 4.7+1.0°

Y FTO : Fructo oligosaccharde, FTOS : Sucrose 50%+FTO 50%
? * Different superscripts within a same row are significantly
different by Duncan's multiple range test at p<0.05.

» N Non significant at p<0.05.

Table 5. Sensory quality(acceptability) of black garlic
jams replaced sucrose with fructooligosaccharide

Sucrose FTO" FTOS
Color 6.9+0.6™  7.1x0.6 6.6+0.5
Flavor 5.940.8" 7.3+1.2" 5.7+0.5"
Sweetness 6.0£1.2° 6.9£1.2" 53x1.1°
Sourness 5.6+1.4" 59413 4.8+0.6
Adhesiveness 5.9+1.4" 5.4+0.8 5.6+0.7
Spread 7.241.0° 6.0+1.0" 5.6£1.2°
Overall acceptability ~ 5.8+0.7° 7.3+1.0° 53+1.1°
Buying intention 5.841.2° 7.2+41.0° 5.3+1.0°

Y FTO : Fructo oligosaccharde, FTOS : sucrose 50%+FTO 50%.
2™ Non significant at p<0.05.

Different superscripts within a same row are significantly di-
fferent by Duncan's multiple range test at p<0.05.
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