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Abstract

As an attempt to develop new functional beverages, various ingredients including pine needle, P. Japonica, C.
Militaris, black tea, artemisia, cocoa, and persimmon leave tea, were used to make fermented beverages and their
chemical and sensory properties were evaluated. The acidity of beverages produced was the highest in the one with
C. Militaris, and the lowest in the ones with persimmon leave tea and pine needle. The pH of P. Japonica beverage,
2.54, was the lowest among all. The sugar content was the highest in the one of C. Militaris and the lowest in
cocoa-used one. In sensory evaluation, the fermented beverages prepared with persimmon leave tea, pine needle,
and artemisia were significantly more preferable in acceptability than the others (p<.001). For purchase intention,
the beverage prepared with persimmon leave tea got the highest score followed by the ones with pine needle and
artemisia, and the scores of those three beverages were significantly higher than the others (p<.001). Hunter color
test showed that fermented beverage added Black tea was the lowest in lightness, but the highest in redness and yel-
lowness(p<.001). The beverages with high scores in sweet odor, sweet taste, and purchase intention were more
favored in the sensory evaluation looking at the correlation among the sensory properties. And the lightness in
color had a positive correlation, and the redness and yellowness had negative correlations with appearance quality
of the beverages. Chemical properties like pH and acidity were negatively correlated with the acceptability, and the
sugar content was positively correlated with sweet odor.
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Table 1. Experimental Design

Ingredients
e added material water - sucrose
Samples (m) ®
S1 Pine needle Juice 6.4 1500 150
52 P. Japonica root powder3g 1500 150
S3 C. Militaris root Powder3g 1500 150
S4 Blacktea3 g 1500 150
S5 Artemisia Juice 6.4 1500 150
S6 Cocoa Powder 3 g 1500 150
S7 Persimmon leave tea 3 g 1500 150
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Fig. 1. pH of fermented beverages made with various
functional material at 30°C for 14 days.

1) S1: Pine needle juice, S2: PJaponica powder, $3: C.Militaris
powder, S4: Black tea, S5: Artemisia juice, S6: Cocoa powder,
S7: Persimmon leave tea
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Fig. 2. Acidity of fermented beverages made with various
functional material at 30°C for 14 days.

1) S1: Pine needle juice, S2: PJaponica powder, S3: C Militaris
powder, S4: Black tea, S5: Artemisia juice, S6: Cocoa powder,
S7: Persimmon leave tea
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Fig. 3. Brix of fermented beverages made with various
functional material at 30°C for 14 days.

1) S1: Pine needle juice, S2: PJaponica powder, S3: C.Militaris
powder, S4: Black tea, S5: Artemisia juice, S6: Cocoa powder,
S7: Persimmon leave tea
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Fig. 4. QDA profile of acceptability for fermented beverages
made with various functional material at 30°C for 14 days.
1) S1: Pine needle juice, S2: P.Japonica powder, S3: C.Militaris
powder, S4: Black tea, S5: Artemisia juice, S6: Cocoa powder,
S7: Persimmon leave tea
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Table 2. Sensory properties of fermented beverages made with various functional material at 30 for 14 days

A (Mean + S.D)
. Samples”
Sensory Properties F-value
S1 S2 S4 S5 S6 S7

color 2010812 1.9+099° 30+081° 65+070° 214087 16+0.84° 49+1.10° 4381

Appearance - bidity SSE108 S5.0+152 49099 38+175 55+150° S6+£150° 514099 205
sweet 35+1.35% 3.1+ 1.10° 332149 48+1.68 3.6+126™ 1.7+0.82° 4.6+1.89° 529

Odor acidic 46+084° 33+125 38+139% 3.6+150° 3440967 63+067° 24+134° 11.06™
musty 40+094° 33F125 40163 30156 25+126° 39+137° 304094 206

sweetness 43%+141° 25%£070° 294087 37+082% 3241397 22+113" 561177 1L19™

Taste sourness 424113 59+137° 51+144° 49+099° 46+134° 50+133° 274105 633"
astringent 374082 574115 47+176° 444107 34+164" 3.1+087° 33£1.05" 5657

color quality 461107 441134° 431082° 3.0£1.15 44+134 40+149° 55£150° 3437

Acceptability odor quality 31 119" 26£096° 3.0+081° 42+1.13° 45:1.08° 21+£087° 48*161° 835"
taste quality 461164 244134 29+073 35+1.17% 3.1+£09% 23+082° 53+176" 787"

overall quality 3.9+ 1.10° 2.6£0.69% 3.5+1.17° 324078 34+£134" 23+094° 52+161° 693

*p<.05, “p<.01, "p<.001.

1) S1: Pine needle juice, S2 : P.Japonica powder, S3 : C.Militaris powder, S4 : Black tea, S5 : Artemisia juice, S6 : Cocoa powder, S7 :

Persimmon leave tea.

2) a-d means Duncan's multiple range test for experimental samples(row).
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Fig. 5. Purchase intention for fermented beverages made
with various functional material at 30°C for 14 days.

1) S1: Pine needle juice, S2: P.Japonica powder, S3: C.Militaris
powder, S4: Black tea, S5: Artemisia juice, S6: Cocoa powder,
S7: Persimmon leave tea
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Table 4. Correlation between Sensory characteristics and
acceptability of fermented beverages

Acceptability appearanc  odor taste overall
Sensory equality quality quality  quality
Purchase intention « - .
before drinking 0.63 0.57 043 0.62
Appear- color 028 064 044 043

*

ance  pyrbidity  0.61 033 -005 -0.02
sweet 0.03 085" 067 068"
Odor  acidic 0.36 0747 046 063
musty 001 0777 013 022
sweetness 052 072" 0987 094™
Taste soumess -0.62° 0660  -090"" -090™
astringent  -0.25 -0.29 -0.40 -0.33

Purchase intention
after drinking

ok el

073" 072 0.90 098"

p<.05, “p<.01, "p<.001.

Table 3. Hunter Color value of fermented beverages made with various functional material at 30 for 14 days

(Mean £ S.D)
Hunter Samplesl)
Color F-value
Value S1 S2 S3 S4 S5 S6 s7
L 93.30+£0.02" 92.80+0.01° 92.95+0.005° 86.58:0.01° 93.42+0.01° 92.37+0.004° 92.1820.005 14191576
a 213540.03° -133£002° -1374£003*° -047£004° -1.28+002° -1.224£001° -1.39+0.02° 67260
b 2.801001° 3.86£0.004° 34910008 2221+001° 232£001° 244+001°  6.50%0.008" 180836.09™

p<.05, "p<.01, "p<.001.

1) S1: Pine needle juice, S2: P.Japonica powder, S3: C.Militaris powder, S4: Black tea, S5: Artemisia juice, S6: Cocoa powder, S7:

Persimmon leave tea.

2) a-d means Duncan's multiple range test for experimental samples(row).

- 667 -

gr=rze] A3k 3|x] A 16 Al 6 5(2000)



&
:

46

R L ERE DR SR LT

Table 5. Correlation between Sensory characteristics and Hunter Color Value of fermented beverages

Sensory Purchase intention

Purchase intention

Color before drinking color turbidity apeearance quality ~ overall quality after drinking
L 0.16 084" 0.90™ 072" 0.08 0.17
a 030 0.70" 083" 084 024 032
b 0.14 0.89" 093 065 0.03 -0.07
*p<.05, “p<.01, ""p<.001.
Table 6. Correlation between Sensory and Chemical characteristics of fermented heverages
Sensory Odor Taste Acceptability
Chemical sweet acidic musty ~ sweetness sourness  asiringent appearance odor taste overall
pH 0.64" 080™ 040 0.18 0.12 063" 0003 045 0.12 026
acidity 0.19 0.19 0.03 0.62" 071" 076" 0.18 -0.30 067" -043
brix 073" 0807 035 0.37 -0.03 0.53" 0.08 0.50 0.33 041

p<.05, “'p<.01, ""p<.001.
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