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Abstract

In this study, the physicochemica and sensory characteristics of jellies prepared with various types and amounts of
garlic were investigated; jellies with dried garlic powder (0.5%, 1%, 1.5%, 2%), jellies with 50° brix fresh garlic extract

(0.5%, 1%, 1.5%, 2%),

jellies with 15° brix black garlic extract (5%,

10%, 15%, 20%). The total polyphenols, flavonoids

and crude protein contents of the black garlic extract were similar to those of the fresh garlic extract. The ability of the
black garlic extract to scavenge 1,1-diphenyl-2-picrylhydrazyl (DPPH) and 2,2'-azinobis (3-ethylbenzthiazoline-6 -sulfonate)
(ABTS) radicals were dsignificantly (p<0.01) higher than those of the fresh garlic extract. The Hunter b values decreased

as the amount of added garlic increased.

In addition, the hardness and gel strength of texture also decreased as the

amount of added garlic increased. The flavor preference of jellies prepared with the dried garlic powder (1% and 1.5%)
was significantly lower compared to normal jelly (p<0.05). Jelly prepared with 20% black garlic extract showed the
highest texture preference of al the tested jellies (p<0.05). There were no significant differences in color, taste and overal

preference between norma jelly and garlic jellies.

Key words : Jdly, garlic, black garlic, physicochemica property, sensory evaluation.
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Table 1. Physical characteristics of fresh garlic extract
and black garlic extract
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Table 2. Chemica components of fresh garlic extract
and black garlic extract

_ Raw material Chemical Raw material
Chalzr’gcytse;iics Fresh galic  Black galic P vaue components Fresh galic  Black galic P vaue
extract extract (12g/mg) extract extract
pH 5224138 361171 0120 Total polyphenol 218+ 024 268+ 031 0074
L(Lightness) 39.65+3.98 24.70+4.56 0.009 Totd flavonoid 1.40+ 0.26 192+ 0.32 0.057
Color a(Redness) —0.53+0.18 4.35+1.68 0.002 Total sugar 475.33t51.69  369.82+21.38 0.028
b(Yellowness) 10.86+2.75 1.47+0.65 0.022 Crude protein 2021+ 2.37 19.95+ 4.52 0.966
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Jellies with dried garlic powder
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Jellies with fresh garlic extract (50° brix)

Jdlies with black garlic extract (15° brix)
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Fig. 1. Pictures of jelies prepared with various types and
amount of garlic.
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Fig. 2. 1Cs values of garlic extract and black garlic extract
on 1,1-diphenyl-2-picrylhydrazyl (DPPH) radica or 22-azino-
bis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radicas.

ICx vaue is the effective concentration a which DPPH or
ABTS radicas were scavenged by 50%. Bars are mean+SD of
triple determinations.
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Table 3. Color vaue of jellies prepared with various types and amount of garlic (Mean+SD)
Color vdue
Garlic jdlies
L (Lightness) a (Redness) b (Yedlowness) AE
0.0% 30.28+4.39N° 3.59+1.24"° 0.17+0.25° o
0.5% 30.93+1.39 2.08+1.34 -0.59+0.29% 2.26+1.05°
Jalies with dried 1.0% 25.00+1.09 4.05+0.76 ~1.19+0.21% 4.63+1.09°
garlic powder
1.5% 28.93+5.66 3.74+1.24 -0.64+0.58" 4.90+1.26°
2.0% 29.19+3.86 3.00+0.81 -0.39+0.26™ 3.45+0.68"
0.0% 30.28+4.39° 3.50+1.24% 0.17+0.25° 0
0.5% 28.94+2.48" 3.96+0.18" -0.43+0.39° 2.22+1.54°
Jallies with fresh 1.0% 31.15+0.16" 3.11+0.44% ~0.26+0.07* 2.00+0.77°
garlic extract
1.5% 27.53+0.77% 457+0.16 -0.32+0.08° 2.96+0.77°
2.0% 23.10+0.50° 5.72+0.30° -0.38+0.22° 7.51+0.55°
0.0% 30.28+4.39N° 3.59+1.24% 0.17+0.25" 0
5.0% 30.26+1.86 3.47+0.44% 0.40+0.34° 1.48+0.76®
Jellies with black 10.0% 20.36+2.53 2.00+0.98" ~0.33+0.41° 25241, 74%
garlic extract
15.0% 26.46+2.48 4.71+0.63° -1.54+0.19° 4.39+2.42°
20.0% 26.52+3.83 5.03+0.72° -1.23+0.25° 4.77+2.91°

L-vaue Degree of Lightness(white +100 < O black).
avaue Degree of Redness(red +100 <> —80 green).
b-value: Degree of Yelowness(yelow +70 <> —80 blue).

A E: \/ (L sample

2 2 2
- L standard) + (d sample” a stzmdard) + (b sample” b sz‘(mdard) )

Means with different letters within a column are significantly different (p<0.05).

NS Not significant.
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Table 4. Texture of jellies prepared with various types and amount of garlic (MeantSD)
Texture
Galic jellies Hardness  Springiness Cohesiveness ~ Chewiness Brittleness ~ Gel strength  Adhesiveness
(g/on?) (%) () © (kg) (g/om’) ©
0.0% 5717.8+3285° 86.8t 2.7%° 47.1+ 93° 2547.3t536.4° 220.9+459° 2704.0+1762° —60.0t 18.7"°
Jelies with  05% 4432.3+3406° 845+ 55 467+ 83  1,829.4+193.6° 1539+ 89" 1,0850+2002° -540t 55
dried )
galic 10% 4,0424+3130° 857+ 27° 3754103  1,288.3+265.3 100.9+19.2° 1,742.0+128.7° -52.0+ 84
powder 15% 3,069.2¢250.6° 90.6+ 35° 36.1+11.0 944.8+385.7°  84.7+31.1° 1283.0+143.3F —66.0+ 24.1
20% 32826+487.9° 856+ 2.7° 494+ 88  1402.0+1225° 119.9+102° 1,451.0£249.3F -50.0t 10.0
0.0% 571783285 868t 27° 47.1+ 93 2547.3+5364° 2209+45.9° 2704.0+1762° -60.0t 187
Jellies with  05% 4,873.3t749.7° 852+ 2.3° 506+105  2,349.2+5233° 200.6+47.2° 2,346.0£392.6° -68.0t 356
fresh
glic 10% 5216.1+841.0° 831+ 1.4% 54.7+101  2,709.2+462.8° 2248+36.9° 2510.0+391.9° -48.0+ 26.8
extract 15% 3,886.0+407.7% 833+ 22° 443+147  15405+495.7° 120.1+432° 1751.0+109.7° -72.0+ 217
20% 4,4105+386.4% 871+ 22° 492+ 86  2,0085:328.8° 174.7+26.4% 2,050.0+197.7° -64.0+ 114
00% 5717.8+3285° 868+ 2.7° 471+ 93 2547.3+5364° 2209+46.0° 2,7040t1762° -60.0t 18.7
Jellies with 500 27605+5104° 849+ 17 662+ 6.7° 1518442016 129.0+181% 1169.0+272.1° -128.0+ 54.0*
black
galic 10.0% 3,208.8+3614% 870+ 1.7 67.7+ 46° 19314+137.2% 168.2+13.9° 1433.0+165.0° —134.0+ 63.5™
extract 150% 4,065.1+704.68° 937+ 92 716+ 7.1% 2499.2+3504° 2357+50.4° 1,760.0+330.3° -394.0+170.1°
200% 2,768.1+771.4° 9044119 762+ 39°  1,7653+511.4% 161.24+53.0° 1,169.0+379.7° -220.0+133.2°

Means with different letters within a column are significantly different (p<0.05).

NS Not significant.
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Table 5. Sensory evaluation of jellies prepared with various types and amount of garlic (MeantSD)
Sensory evaluation
Galic jellies
Color Havor Taste Texture Favorite
0.0% 3.3+1.4" 3.7+1.0° 2.9+1.0% 3.1+1.3% 31+1.3%
0.5% 32411 3.1+0.8" 23+12 3.0+0.9 28+1.1
Jellies with dried a
) 1.0% 28+15 21+1.1 2.3+0.7 2.7+0.8 2.3+08
garlic powder
1.5% 35+1.2 2.3:1.3° 2.3t16 2.6+0.9 24+1.1
2.0% 3515 3010 21412 28+1.2 22+13
0.0% 2.8+1.3% 2.4+1.2" 2.3+0.9"%° 2.8+1.0"° 2.7+0.9"°
0.5% 2.7+14 23+1.1 1.8+0.7 2.8+0.9 2.3+0.9
Jallies with fresn 1.0% 2.8+1.0 24408 2.0+0.9 28+0.7 23+0.8
garlic extract
1.5% 2.9+1.2 2.2+1.3 2.0+1.1 2.7+0.7 2.2+1.07
2.0% 31+1.2 29+1.1 1.8+1.0 3.0+04 2.1+0.7
0.0% 2.8+1.4" 2.4+1.1M 2.3+0.9" 25+1.1% 2.8+1.1M
5.0% 2.9+1.2 34410 2.3+1.0 3.0:0.7% 3.1+0.8
Jallies with black 10.0% 3.2+1.1 3.1+14 24+1.0 28+09° 2.7+0.9
garlic extract
15.0% 2.8+0.9 32412 23+12 3.3+09° 25+1.1
20.0% 31+1.2 3.4+1.2 25+1.1 3.1+0.9% 2.1+0.8

Means with different letters within a column are significantly different (p<0.05).

NS Not significant.
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