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Abstract This study used the functional ingredients of ginger to produce a prototype of ginger jelly that
can be practically applied to the food industry by considering the health benefits, convenience, and
palatability of intake. Three kinds of stick-type ginger jellies utilizing ginger, ginger jellies, ginger jujube
mixed jellies, and ginger citron mixed jellies were selected as sub-materials suitable for the processing
process aptitude and product concept. Each ginger jelly prototype was produced by adjusting the mixing
ratio of the selected raw and sub-materials. The sensory characteristics of each prototype were
evaluated for 140 recruited sensory panels. Results of the consumer sensory test revealed that the
sensory characteristics of the three types of ginger jellies showed significantly positive results in the total
flavor and overall acceptability of the ginger jelly and the ginger citron mixed jelly prototype.
Considering the sensory intensity characteristics, sour intensity showed a significant difference among
the three types of jelly prototypes. Correlation analysis for the overall acceptability of the ginger jelly
prototypes determined significantly different correlations in the sweet, bitter, savory, and texture
intensities. The principal component analysis determined that sour, sweet, aroma, savory, aftertaste,
total flavor, and overall acceptability occupied the positive domains of PC1 and PC2 for ginger citron
mixed jelly and sensory characteristic factors. Taken together, our results confirmed that based on the
factors affecting sensory characteristics, the prototype of ginger citron mixed jelly has commercial
potential in the future.
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Table 1. Recipe of ginger jellies added by ratio of

ingredients
Ingredients(®%) | Ginger jelly” Ginger and Ginger and
8 > ger jely jujube jellyZ) citron jellya)
Ginger juice 30.00 23.00 23.00
Ginger 20.00 20.00 20.00
concentrate
Jujube 0.00 4,00 0.00
concentrate
Citron juice 0.00 0.00 7.00
Fractooligo 5.00 5.00 5.00
-sacharide
Indigestible 5.00 5.00 5.00
maltodextrin
Enzyme-treated | 0.10 0.10
stevia
Scularos 0.02 0.02 0.02
Konjac 0.10 0.10 0.10
Carrageenan 0.30 0.30 0.30
Locust bean 0.80 0.80 0.80
gum
Citric acid 0.20 0.20 0.20
Sodium citrate 0.20 0.20 0.20
Water 38.28 41.28 38.28
Total 100.00 100.00 100.00

In the following, the name is indicated with the sensory
evaluation code number, ": 513, ?: 386, ¥: 972.
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‘ Ingredients ‘

B cold storage(io~13 ¢)

| Mixing |
S

‘ Heating ‘

J 85~-88 °C, 10min. CCP-1B"

‘ Filtering
‘ 80 mesh, 0.6~1.5 kg/cm?

‘ Filling & Packaging ‘

B ccp-2p

| Cooling |
¥

| Outer packaging |
¥

| Storage |

b, Biological critical control point of HACCP system
» Physical critical control point of HACCP system

Fig. 1. Manufacture process of ginger jellies
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Table 2. Sensory characteristics of ginger jellies
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Sample 513" 386” 972% F-value
Color 6.72%1.56" 6.03+1.92° 6.70+1.56" 7.62""
Aroma 6.71+1.72" 6.20+1.66° 7.2241.50" 13.75"
Sweet taste 6.74+1.59% 6.45+1.49° 7.00+1.48" 3.83
Bitter taste 6.06+1.97 5.70+1.71 5.93+1.68 1.42
Sour taste 5.93+1.96 5.94+1.66 6.11+1.72 0.49
Savory taste 6.45+1.69 6.16+1.57 6.64+1.62 2.99
After taste 6.23£1.99 6.01+1.89 6.39£1.76 1.43
Total flavor 6.76+1.71° 6.36%1.60° 6.94%1.68" 4.42
Texture 7.44+1.39° 6.91+1.63" 7.30+1.53° 4.68"
Chewiness 7.43+1.40 7.06+£1.57 7.26%£1.58 2.02
Overall acceptability 6.81+1.64" 6.48+1.57° 6.97+1.61* 3.42"

513" Ginger jelly product, 386”: Ginger and jujube jelly product, 972”: Ginger and citron jelly product.

© 5 Values with different letters were significant difference at 'p<0.05, ~p<0.01 or
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Table 3. Sensory strength characteristics of ginger jellies

Sample Strength 5137 3867 972 F-value
Sweet 5.16£1.52" 5.24%131° 5.62+1.44° 417
Bitter 4.75£1.95 5.07£1.50° 4.36£1.74° 591"
Sour 3.36+1.86° 4.00£1.71° 4.59+1.77° 16.82"
Savory 5.38+1.45 5.25+1.24 5.47+1.40 0.93
Texture 5.75+1.29 5.64+1.40 5.45+1.47 1.66
: Ginger jelly product, “: Ginger and jujube jelly product, ”: Gmger and citron ]elly product

a,

b ¢ Values with different letters were significant difference at p<0.05, ~p<0.01 or ~ p<0.001



S‘E‘
2
£
N,
>
J°|

shojien

El
L L

2] A234 A10%, 2022

Table 4. Correlation coefficients between the sensory characteristics and sensory strength of ginger jellies

. Taste Total | Tex |Chewi Overall Strength
Variable| Color | Aroma . accepta
Sweet | Bitter | Sour |Savory| After | flavor | -ture | ness bility Sweet | Bitter | Sour |[Savory[Texture
Color 1
Aroma 0.55"‘ 1
Sweet | 37 0.55™ | 1
taste
Bitter 1 26™ [ 037 | 0.42™ | 1
taste
Sour 169" | 0.41 | 0.48™ | 0.63™ | 1
taste
Savory | g 3g™ | 0.48™ | 0.3 | 052™ | 0.59™ | 1
taste
After 1635 1 0.48™ | 055~ | 0.55™ | 0.42™ | 0.66™ | 1
taste
Total 15 41| 0.55™ | 0.65™ | 0.56™ | 053~ | 0.75™ | 0.77™ | 1
flavor
Texture| 0.37 | 0.39™ | 0.417 | 0.29™ | 0.34™ | 053 | 0.44™ | 0.56" | 1
Crtfs‘:i 0.33™]0.30™ | 0.417 | 0.24™ | 0.32™ | 0.51™ | 0.37™ | 0.48™ |0.76™| 1
Overall
accept |0.34 | 0.52 | 0.60 0.52 0.47 0.69 0.73 0.83 [0.56 |0.52 1
ability
Sweet ™ - - - - o - - - - ™
0.107 | 0.24™| 0.38™ | 0.20™ | 0.21™ | 0.37™ | 0.28™ | 0.34™ |0.21™"| 0.24™ | 0.42 1
strength
Bitter 109 | -0.10° [ -0.15" | -0.14™ | -0.03 | -0.12" |-0.27™"|-0.22™ | -0.10'| 0.02 [-0.19™| -0.06 | 1
strength
Sour | 05| 028 | -0.09 | -0.02 | -0.05 | -0.08 | -0.01 | -0.05 | -0.07 | -0.08 | -0.02 | 0.09 | 036 | 1
strength
Savory o - . - - o - o - o e - -
0.09 |0.207| 035" | 0.14" | 0.18™ | 0.43™ | 0.29™ | 0.34™ |0.30™ | 0.32™"| 0.40™ | 0.60™ | 0.15" | 0.22 1
strength
Texture P - - oo o - - - o e P -
srongeh| 02 |0137] 0187 | 0.01 | 006 | 0327 | 0.25 0.26™ [0.33™|0.43™ | 0.32™ | 0.44™ | 0.18™ | 0.10™ | 0.62 1

U: Ginger jelly product, : Ginger and jujube jelly product,

3).

The values presented in the bold letters were significant dlfferent at "p<0.05, "p<0.01,

. Ginger and citron jelly product

" p<0.001
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513
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°3: Ginger jelly product, **: Ginger and jujube jelly product,

2. Ginger and citron jelly product.

Fig. 2. Principle component analysis of sensory
characteristics in the ginger jellies
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