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Abstract

The efforts were made to develop persimmon leaf beverages on the basis of the results of sensory evaluation.
The result of sensory evaluation for the development of persimmon leaf beverages showed that when the
concentration of extracts was 10%, the aroma and flavor of persimmon leaves was best. The optimum
concentration of sugar was 4.5% and apple juice was 15%. The change of pH had the tendency to keep
stable range(3.82-3.71) during the period of 30 days and free-sugar had little change according to the
temperature and time of preservation. The preservation of the change of ascorbic acid revealed that the range
of decrease in the case of preservation at 4°C was a bit narrower than in the case of preservation at 25°C.
Nonvolatile organic acids were four kinds of acids, oxalic acid, levulinic acid, malic acid, and citric -acid,
among which levulinic acid was on the increase for the first 10 days during the preservation period and then
on the decrease regardless of the temperature of preservation. The browning of beverages was on the slight

increase.
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Table 1. Acceptablity of persimmon leaf beverage with the amount of extracts

Extracts F val
value
5% 10% 15% 20% 25%
Color 2.80+1.03° 3.50+1.08 3.6010.70° 3.25+£0.92 2.83+1.24 1.35
Sweetness 2.80£0.79® 3351067 3.40+1.08 3.15+£1.06° 2281093 2.56*
Astringent taste 2.70+£0.67* 3.204:0.79* 3.00+1.25% 2.25+0.72% 1.75+£0.92° 4.30**
Flavor 2.60+0.70° 3.05+0.50® 3.75+0.79* 3.60+097* 3.05+1.17* 2.97*
Overall 2.85+£0.67™ 3.68+0.82° 3.22+0.63* 3.13+£0.95% 2.25+091% 4.27%*
In a row, means followed by a common letter are not significantly different at the 5% level by DMRT.
Each values are Mean+ SD.
*p<0.05, **p<0.01.
Table 2. Acceptablity of persimmon leaf beverage with the amount of sugar
Sugar
F value
1.5% 2.5% 3.5% 4.5% 5.5%
Color 3.05+0.50° 345+0.69™ 3.351£0.69™ 3.85+£0.75% 4,15+0.82° 3.91%*
Sweetness 2.20£0.79° 2.95+0.83* 3.90+0.74 365+1.16 3.85+1.25° 5.57**
Astringenttaste  235+094°  255+101°  280+114°  290%120°  270+095 042
Flavor 3.15+0.58* 3.15+£0.58° 3251042 3401052 3.50+£053 0.87
Overall 235082 2701082 3051044 3851058  3.55+£050° 8.78**

In a row, means followed by a common letter are not significantly different at the 5% level by DMRT.

Each values are Mean X SD.
*p<0.05, **p<0.01.
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Table 3. Acceptablity of persimmon leaf beverage with the spices

Color Sweetness Astringent taste Flavor Overall
Fruit punch 3.30+0.82 2.70+0.95% 2.70+£1.06™ 2.70+1.06° 2.70+0.82°
Tropical fruit 3.4010.70° 2.40+0.97¢ 2.40+0.70° 2.90+1.10% 2.50+0.97°
Yoghurt 3.6010.70* 3.00+0.94% 2.80+0.92" 2.70+0.95° 2.9010.74%
Creamsoda 3.40£0.70* 2901057 2.80+0.79* 3.00+0.94% 270+1.16°
Drink 3.40x0.70* 3.60+0.84* 3.50£0.71® 3.901+0.74* 3.201+0.92%*
Pear 3.80+0.63" 3.40+0.52% 3.10+0.74* 3.70+ 1.06% 3.60+0.70®
Lemon 3.70£0.65* 3.50+0.53*> 3.20+0.92% 3.2040.92% 3.70 £0.68%®
Apple 3901032 410£0.57* 3.90+1.00° 4.301+0.82* 4.40+0.52"
Strawberry 3.80t042° 330+ 1.06™ 3.3011.06™ 420+0.92* 3.70+ 1.06®
Jujube 3.40£0.70° 2.80+0.79>¢ 2.50+0.85¢ 2.50+0.85¢ 2.60+0.52°
F value 1.10 3.98%* 2 82k 4.94%* 5.66**
In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
Each values are Mean * SD.
*p<0.05, **p<0.01.
Table 4. Acceptablity of persimmon leaf beverage with the amount of apple juice
Apple juice
F val
6% 9% 12% 15% 18% vatue
Color 3.75+0.63° 3.9510.69° 3.75+£0.63" 3.751+0.63 3.75+£0.87 0.24
Sweetness 3.00+0.82° 3.00£047° 3.80+0.63" 4001067 3.85+0.58 6.91%*
Astringent taste ~ 3.00£0.94 3.00£0.67° 3.50+£0.53*® 3.90+0.57 3.80£ 041" 4.73%*
Flavor 3.00+1.05° 3.20+0.79*® 3.90+0.58° 3.90+0.74 3.80£1.00° 3.52%
Overall 2.80+£0.92° 2.80+0.79° 3.8010.63* 4,101£0.74* 4.001+0.91* 8.71%*

In a row, means followed by a common letter are not significantly different at the 5% level by DMRT.Each values are Mean

1 SD.*p<0.05, **p<0.01.

Table 5. Optimum recipe of persimmon leaf beverage

Substrate Contents(%)
Extract(2°Brix) 10.00
Apple juice 15.00
Sugar 4.50
Citric acid 0.05
Sodium citrate 0.05
Ascorbic acid 0.05
Apple spice 0.04
Distilled water 70.31
Total 100.00
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Fig. 1. pH changes in persimmon leaf beverage storage at
4°C and 25°C.
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Table 6. Changes in free sugar content in persimmon leaf beverage during storage at 4°C and 25°C (unit: %)
Temp. | gt @9 o 5 10 15 20 25 30
ree sugar
Sucrose 8.33 8.12 8.13 7.79 717 7.80 7.70
£C Glucose 0.94 0.95 093 093 092 0.94 0.90
Fructose 1.46 1.48 1.50 1.42 1.34 1.38 1.40
Raffinose 0.04 trace trace 0.04 trace trace trace
Total 10.77 10.55 10.56 10.18 10.03 10.12 10.00
Sucrose 833 7.91 8.80 8.04 7.5 7.85 7.78
25°C Glucose 0.94 0.97 1.16 1.19 1.13 1.10 1.11
Fructose 1.46 1.50 1.54 1.56 1.62 1.60 1.55
Raffinose 0.04 0.02 trace 0.01 trace trace trace
Total 10.77 10.40 11.50 10.80 10.50 10.55 10.44
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Fig. 2. Changes in vitamin C content in persimmon leaf
beverage during storage at 4°C and 25°C.

-®- : Persimmon leaf beverage during storage at 4°C, -W- :
Persimmon leaf beverage during storage at 25°C

28 30

A 5-1098 Aol wlelal co] H2l & ZAes
el Aubg oz ekl Cco kel ol AW
< Jehiigien, 208 o]FHElE i Fe] o
Et. o] A= o] F®o A FAY HA F
wjel o gepsiel fARE A3E Jepidl R, A
LT} BE5E g vk Adsts dA3}
Aot

HIRLY 77 [0e] HEt

&89 AR F v|ILA F7)AE] M3 Table 7
7z} 23 LReA AF F714R oxalic acid,
levulinic acid, malic acid, citric acid 4£22 Jebhg
om, o] Zo|Al levulinic acid®] o] 7 ¥kt
Oxalic acid, malic acid @ citric acide= HAHo2 1
gapo] 23 Zoj=t AL vehle] 29 A



Stabilizer of Persimmon Leaf Beverage

865

Table 7. Changes in nonvolatile organic acid content in persimmon leaf beverage during storage at 4°C and 25°C(unit:

mg%)
Storage(days)
Temp. Nonvolatile 5 10 15 20 25 30
organic acid
Oxalic acid 6.3 4.1 trace trace trace trace trace
4°C Levulinic acid 4715 692.7 539.7 248.5 3254 3143 296.3
Malic acid 18.2 233 10.3 trace trace trace trace
Citric acid 54.6 56.8 45.8 342 30.2 23.8 21.2
Total 550.6 776.9 595.8 282.7 355.6 338.1 317.5
Oxalic acid 6.3 1.3 trace trace trace trace trace
25°C Levulinic acid 4715 4975 287.1 2757 202.1 183.2 170.8
Malic acid 18.2 7.6 1.0 trace trace trace trace
Citric acid 54.6 438 41.5 338 31.1 303 244
Total 550.6 550.2 329.6 309.5 2332 213.5 195.2
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Fig. 3. Changes in browning index in persimmon leaf
beverage during storage at 4°C and 25°C.
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