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Abstract

A functional and taste related composition was determined to investigate the possibilites of developing a high-
ly functional beverage from Chungdo Bansi, Sangju Dungsi and Byue during growth. Moisture content de-
crease continously from 77.9% to 80.1% at the begining of May during growth. Crude protein and fat con-
tents in the three species gradually increased according to growth until August. There were four sorts of free
sugar components which were sucrose, glucose, fructose and raffinose in the three species. Buyu's sucrose
content was each 1378, 143 times higher than Chungdo Bansi and Sangju Dungsi by the standard of July. Vi-
tamin C content in the three species gradually increased form the flowering time and was the highest content
in July. The sorts of free amino acids in persimmon leaves were detected eighteen free amino acids in all
three species. As a result, the materials of persimmon leaves exhibited the highest component from June to
July and Buyu of them excelled in a lot of composition.
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85 1.25% H,S0.9} 1.25% KOHZ H-als)lM Az %
3| 3A1A A =Fsisdct

el datk

frelde] Hakd Kim™e] whyel F3telen A8
20 g5 v}4)3}e] 80% ethanol 200 mLE 80°C2] =%
TrollA] 247k 31 wER3o] i 5, oftale]
A7) Z 12,500x goll A 155 51t d4lde] 3
dc}t. YA Ez]gl AbRlH -8 rotary evaporator® 7HS}
7473 ¥ 0.45 um menbrane filter 2. ¢ 3}3}o] Sep-pak
Cy catridgeol] E3}A|7 Ao} w¥2} AL A|AE
t}-2- high perfomance liquid chromatography (HPLC)Z
BAystgdch A1 F7-L instrument: Young In HPLC
9500 system, column: REZEX RPM monosaccharide
(30x 7.80 nm), column temp.: 75°C, flow rate: 0.5 mL/
ming 3}adr}.
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Zralel wIFEAl f714k8 A% Shim F9] ®
Wl whel Al 8 20 goll 80% methanol 200 mLE- 80°C
o Szl 2417F 3 WREe] 17 23 of s}
o] W& YAl Z 12,500% goll A 158 Fk AR
2] 3}sic}. Al H-2] g A 42 rotary evaporator 2 7t
o} 23+ 5, Amberlite RI-120 (oFo]-2 2342}
Amberlite RIA-900 (Z-0]-& w3l2))e] 215 24
o A% ERAAT ole Aol FHR 7]
AH& 6 N formic acidE A1 A 4531 7t 55
3} t}& 0.45 pym menbrane filter 2 o 3}8}e] Sep-pak
Cy catridgesl] S2AA Hzish n2Al 22S 77
g o8 HPLCE #A18lgic). 24327 instrument:
Shimadzu LC-10 system, column: p-Bondapack C;s (3.9 X
300 nm), mobile phase: 0.2 M KH,PO, (adjusted to pH
2.4 with 0.2 M H:PO,), flow rate: 0.8 mL/min 2 3}¢3c}.
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v]ela] C A Sood 59 vl wel 5 g2 7
%) 6% metaphosporic acid 100 mLel] vk 3}e] b4
o)A 2X)7F Z9F A23F ¥ 0.45 um menbrane filter &
o4 2}8}ed Sep-pak Cy catridges] FoHAIA Ao} 3
¥ 24¢ AAR ok HPLCE FAskyr}. 4

#%71-2 instrument: Shimadzu LC-10 system, column: p-
Bondapack Cis (3.9X 300 nm), mobile phase: methanol:
0.002 M NH,OH+H;O 300 mL (adjusted to pH 2.4 with
1% formic acid)2. 3}3ic}.

Caffeine M2

Caffeine®| &2 Park 52| vhyi ol whe} 7H4l 2
goll 80% methanol 200 mLE 4l 2-ol4] 4 Eol AZ
& 28] wimalw oh) 19 S-S 28] wHEale] o] F
FZ, o3}3}o] rotary evaporator2 2F 150 mLA =2
et Fasloleh Abvle] $HEE ololsilel g
o]} 3l chloroform& 7}8lod ofel3-& F-2l3to] <t
A3 %3 & 045 um menbrane filter2 o] 7}3}o]
Sep-pak C catridgeol] 3 A|7AH Mo} 8= 24
4 A% o}g HPLCE A&} 24 x2AL in-
strument: Shimadzu LC-10 system, column: p-Bonda-
pack Cy (3.9 300 nm), mobile phase : methanol : H,O :
acetic acid=30:70:3, flow rate: 0.8 ml/min©. g 8}o] B
Ashedet,
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2latart. 2 AR NE- rotary evaporator @ 73}t &
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Aol THAAA olvlxAbs FAAXZ] 5 5% NH.OH
g0 SN o) At ¥FT F 02N so-
dium citrate buffer (pH 2.2)% 2 mL”}3}ed 0.45 pm
menbrane filter 2 o #}3F T} olv| Al AR A7 2
BA3lg ). B-A 27L& instrument: Biochom 20 am-
ino acid analyzer, wavelength: 440 nm, 570 nm, column
temp.: 35°C - 74°C - 80°C - 37°C, buffer solution: pH
3.2-pH 4.25-pH 6.45 sodium citrate, flow rate: Buffer
35 mL/hr, ninhydrin 25 mL/hr 2 3}t
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Table 1. Changes of proximate compostion of persim-
mon leaves during growth

Table 2. Changes of free sugar in persimmon leaves
during growth (%)

Constituent (%)

Picking Mois- Ash Crude Crude Crud_e

month  ture fiber fat  protein

5 77.98 1.21 3.16 1.18  21.30

Chung- 6 6934 194 451 175 2120

do 7 69.69  3.78 5.91 2.05 19.20

Bansi 8 7039 282 692 350  28.04

9 64.19 33 6.33 2.13 19.35

5 78.56 132 299 1.19 19.07

. 6 6749 205 4.09 1.32 2133

Sangiu 5 qcag 427 574 175 17.42
Dungsi

8 69.13 2.65 6.88 6.37  25.09

9 65.04 3.39 6.27 1.38 2341

5 80.17 1.48 2.94 1.82 19.64

6 72.71 3.39 4.02 1.32 19.32

Buyu 7 70.38 4.3 5.69 1.75 24.26

8 68.38 3.04 6.85 6.37 22.04

9 64.57 3.29 6.32 1.37 2347
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o) A4 & feld ‘?"*94 W3lE AR A9
= Table 29} #te] 3EF 2% sucrose, glucose, fruc-
tose, raffinose?] 4£5F7} £ E]?dl:k Raffinose$] &}
Fe 6uye AYHAeY 1 gl e Ak
ol9} 7-& A2 Joung 5%0) H g A} {418
o 242] A gs) Sl suchyoseis Eha st
t}. Sucrose?] kL 5Yo) 3TE w5 A3 A] ¢
sk 9%10] 7 gel B3| Bkl ¥ E S
sucrose?] e 94 & | F 0 E AEHIA B 45T
Alvr} Z7b 455, 6592 1 gheko] wekon glu-
cose, fructose & raffinose?] F}r H4-5Fo] AL
ubA o} Agg-A Bt ghepe] Al Wyt o)zidt 2
2 $§EE0) Baoleks Hold el ol of

Picking ¢ tose Glucose Fructose Raffinose

month

5 - 0.16 0.16 -
q 6 0.18 0.11 0.12 trace
Chungdo 016 012 013 trace

Bansi

] 0.13 0.09 0.08 0.09
9 0.37 0.11 012 0.08

5 - 0.12 0.11 -

. 6 0.18 0.08 0.09 trace
Sangju 7 020 012 013  trace
Dungsi

8 0.16 0.12 0.10 0.09
9 0.25 0.07 0.07 0.08
5 - 54.94 53.07 -
43.37 76.63 63.72 trace
Buyu 82.61 45.36 41.58 trace

87.84 42.30 35.89 0.18
164.82 51.91 54.86 0.56

R =2 IR Bo )

F714F §Heke] w3k Table
3ol A} zro] Zhele] w3 WAdf-7]14H-E galacturonic
acid, malic acid, oxalic acid®] 3£%7} A =i} A
THEA, AFEEAl W B{-EF2] galacturonic acid®]
gheko. 5Yor] 7902 2} 1 gheko] b4 sy}
8ol 41051, 560.1, 7103 mg%= vrehfl oL}

Table 3. Changes of nonvolatile organic acid in per-

simmon leaves during growth (mg%)
Picking  Galacturonic Malic Oxalic
month acid acid acid
5 201.29 0.74 -
6 201.06 0.75 0.96
Chungdo 7 207.02 0.78 13.98
Bansi
8 410.51 0.21 -
9 263.28 - -
5 325.08 - -

. 6 348.15 9.7 12.08
Sangju 7 74.51 084 2558
Dungsi

8 560.17 - -

9 219.80 - -

5 223.73 - -

6 236.88 5.60 23.43
Buyu 7 268.96 1.02 31.20

8 710.34 - -

9 212.53 - -
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9¢ o= 743l Malic acid®] ke X EukAlo
A= 7hel o] Aol uel 8YU7R] &AL Frkstcds) 7
A3b7] Alzksle] 9¥ ol HEE A dskon), 45
Ao} B{-EZoA= 6957 PEE o) A3) 2}
Au3led 8Y ol vhehbR] dgtr}. Oxalic acid& 355
25 6, 74l AEE o 89 ol F & AR o
gkrl}.
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49} 7o 3%-% B 7971A] Frisiebsl 7hastgdch
o]} 7+2 A= Joung 3} Naoko F%o] ¥ 113}
Axte}l ARSI el A mubx| e} Ab-gAle] wepl
Co] gakd A3rIE 2 Zrlsted 7] zhzt
1801.1 mg%, 1679.5 mg%O]S’iE}. o]g} 72 7zl
Park %) ¥ 213} 71 Brpe AR 1 Fefo] wgke
RGEFL 22492 mg%O R 1 Yigo] k2 EF
o wjste] 71k Egheh gFU Ao} AHEAE vlER] C
o] gaFo] thE Aol Hlsted YE3] Hrhw sz Aol
A 25248 u¥ = ok s}

Caffeine &zt s}

el AR = caffeine §HeF2] W gl= Table 52}
o] 64l AxuHA], AAFFA Y P55 g
8.64, 9.03 = 14.86 mg%EA ] H--FEF2] caffeine ¥
go] 453 =9ty 3E5E 55 FUslkdchol 7YY
Bl 2 zhrakdct. HREElA caffeine

. Table 4. Changes of ascorbic acid in persimmon leaves

6¥U-& 7|FE 22 S o A =Nk, AFFAl R} 7}
7y 1.72, 1.659] =3k3 Joung S%o] Hug 7}
caffeine EHeFv o) 32Z v % gkl 999 H wHEA)
B AFE A9 caffeine §Hek2- &3] gt

S2l ojolwat B2t s}

ghatak 7hele) Mﬂoﬂ £ fr8] olulxal ek
W3l Table 6, 7 2 83} zrr}. 71ele] AjAbol| ule}
3EE B § 1859 42 olvlxate] EHson
6%l 2] ovlxabel qako] 1A ok 2 o)
Bl A3} 2hashe 2SS depigich

A ZubA|(Table 6)°] fr2] ofvl4l e SY&
7|52 Z lysine, glutamic acid ¥ leucine?] §Hek2- 7}
7} 0.84, 0.78, & 0.64 mghZA] thE FFo| H|s}o]
A wskeh AHFEA(Table 7)) obolial Gabe
598 71522 3tl-& o cystine, methionine ¥ as-
paragine ¥k 7+zh 1.29, 1.24, 2 1.06 mgh2i &
R AL SHE FEA VIS B Yok
ko] wrofch. H-H-EZF(Table 8)2] ofvl Al kel W
3= A 2 647bA] Frlslelrt 1 o) ¥ Ahadhe
35 Jelhllon 648 7|32 glutamic acid, leu-
cine % aspartic acid2} gk 7z}t 3.20, 2.29, % 2.28
mg%EA b2 FFR) AR Rl ofelxAl gk
o] A3 F3keh A Fo olvlwale] st} 3o

o~
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Table 6. Change of free amino acid in Chungdo

during growth (mg%)
Picking Chungdo Sangju
month Bansi Dungsi Buyu
5 1100.0 1503.2 1909.2
6 - 1530.2 1564.1 2174.3
7 1801.1 1679.5 2249.2
8 1200.4 1050.1 1979.4
9 742.3 1009.3 1654.0

Table 5. Changes of caffeine in persimmon leaves dur-

ing growth (mg%)
Picking Chungdo Sangju
month Bansi Dungsi Buyu
5 1.20 159 5.00
6 8.64 9.03 14.86
7 227 221 3.44
8 1.49 0.69 2.03
9 - - 0.05

Bansi's persimmon leaves during growth (mg%)
Picking month
Amino acid
6 7 8 9
Aspartic acid 024 036 016 012 0.8
Threonine 030 021 018 008 0.60
Serine 021 027 013 013 0.03
Asparagine 0.51 0.35 024 020 020
Glutamic acid 078 092 050 020 0.18
Proline 024 036 035 011 010
Glycine 032 024 024 011 0.09
Alanine 058 033 053 017 006
Valine 0.51 1.80 024 012 0.08
Cystine 060 067 061 047 035
Methionine 034 036 024 015 0.08
Isoleucine 041 078 043 033 0.06
Leucine 064 067 054 018 0.12
Tyrosine 046 060 013 003 0.02
Phenylalaine 0.48 0.67 0.23 0.23 0.39
Lysine 084 027 068 0.68 036
Histidine 019 006 013 013 033
Arginine 055 083 039 039 030
Total 820 975 595 383 343
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Table 7. Change of free amino acid in Sangju Dungsi's

persimmon leaves during growth (mg%)
Picking month
Amino acid
S 6 7 8 9
Aspartic acid 036 0.68 041 029 017
Threonine 0.28 0.32 0.16 0.11 0.10
Serine 087 054 026  0.18 0.03
Asparagine 106 080 0.11 029 017
Glutamic acid 0.45 140 069 032 020
Proline 032 028 0.21 0.07 007
Glycine 024  0.15 0.06 068 0.10
Alanine 0.41 0.61 047 013 007
Valine 041 076 032 018 0.04
Cystine 1.29 1.80 1.07 050 067
Methionine 124  0.18 006 006 0.10
Isoleucine 0.56 0.32 030  0.29 0.17
Leucine 078 0.67 044 018 007
Tyrosine 0.34 0.51 0.27 0.20 0.16
Phenylalaine 032 047 0.22 0.15 0.24
Lysine 0.41 0.56 0.21 012 026
Histidine 018 035 023  0.11 0.32
Arginine 036 086 0.74 0.6 0.54
Total 888 1126 623 329 348

Table 8. Change of free amino acid in Buyu's per-

simmon leaves during growth (mg%)
Picking month
Amino acid
6 7 8 9
Aspartic acid 0.68 1.3t 034 008 0.04
Threonine 1.33 1.71 0.33 0.24 0.15
Serine 0.94 120 071 030 021
Asparagine 1.94 2.28 0.42 0.29 0.18
Serine 1.70 3.20 0.91 0.36 0.24
Proline 0.87 110 068 0354 061
Glycine 034 045 030 015 0.12
Alanine 145 1.71 095 029 014
Valine 1.64 1.84 087 036 020
Cystine 0.08 0.93 0.39 0.21 0.26
Methionine 056 094 035 042  0.18
Isoleucine 0.86 0.67 0.21 0.24 0.15
Leucine 183 229 0.81 036 034
Tyrosine 0.63 1.10 1.01 0.86  0.30
Phenylalaine 0.71 08 064 050 043
Lysine 1.86  2.08 0.83 018 034
Histidine 094 093 019 019 015
Arginine 1.35 1.6 082 063 036
Total 2043 2629 1083 620 4.40

4ol Ro] FHedRhs Aol o]n] BE T4 7
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S ate] F& sh& Yok glutamic acidv} aspartic
acid § lysineo] ©-g 7} ojuja} Doo}u]AlS )
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Ao Fofsla w oFoftel &9, oA
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whet Apx} ZRaslod v zuke g wxake) gheke A
el whetr] 24 Flsled 8ol H wAE ey
Qe Adadhs A4S Jehiddo. feie) e
WalE 3%FF 2% sucrose, glucose, fructose, raffinose
o] 4FHE AFdAn FREE sucrose TR
T4E 7|2 R AERM, AT B} 247} 1378 9
143w 2 7 geFo] v Eghel wielwl Co) ke
N3] 27158 242 Folsled 746l HuAE Vel
Wi}, F-feite] 79E 71Eo R 2249 mg%hE 7}
A gaken 35F wF 1971 23} Sohsicho) 3
Z3tdchabele] fg] ofrl4te) EHE 3EE v
18742 fre] otvlicAte] &=} o)Ake] A kol
Al ZHde] gl R Ee] 6¥olA] 7Y 25l 3
TAE Hebd o g 71elg o) 43 AU % UL
o] 43 A +RNLE AsA e H-g
A3 A7l 6Yoleba A7),

ZHAIR| 2

B AT 19695 US4 ST, Aok
A IR Aol AFuel 2ahe] aE AT
A 3}e] el %olw, olel ZHAbEIIch

= o

1. Kim, J.K. and Kim, K.S.: Studies on the chemical con-
stituent of the persimmon leaf (in Korean). Sangsu Na-
tional Polytechnic University Thesis collection, 21, 95-
97 (1982)

2. Joung, 8.Y., Lee, S.J,, Sung, N.J,, Jo, I.S. and Kang, S.
K.: The chemical composition of persimmon (Diospyros
Kaki, Thumb) leaf tea (in Korean). J. Korean Soc. Food
Nut., 24, 720-726 (1995)

3. Chung, S.H., Moon, K.D., Kim, JK., Seong, J.H. and



10.

11,

12.

13.

14.

=4 Fapsks] Al A 30 4

Sohn, T.H.: Changes of chemical components in per-
simmon leaves during growth for processing persimmon
leaves tea (in Korean). Koeran J. Food Sci. Technol.,
26, 141-146 (1994)

. Cha, W.S. and Kim, K S.: The effect of processing meth-

od on the quality of persimmon leavf tea (in Korean).
Sangsu National Polytechnic University Thesis collection,
23, 109-111 (1984)

. Choi, S.H.: The aroma compouents of duchung tea and

persimmon leaf tea (in Korean). Korean J. Food Sci.
Technol., 22, 405-410 (1990)

. Park, J.O. and Kim, H.J.: Studies on ascorbic acid con-

tents in persimmon leaves tea by different cooking meth-
ods (in Korean). Korean Home Economics Association,
17, 31-38 (1976)

. Naoko, S. and Keiko, I.: The relationship between Vta-

min C and polyphenol content in persimmon leaves (in
Japanese). J. Japanese Socieity of Nutrition and Food
Science, 44, 213-219 (1991)

. Seong, J.H.: The natural removal of astringency in

sweet persimmon fruit and the distribution of tannin sub-
stance. Ph.D. Thesis, Kyungpook National Univ., Seoul,
Korea (1986)

. Matsuo, T. and Ito, S.: The chemical structure of kaki

tannin from immature fruit of the persimmon (Diospyros
kaki L.) (in Japanese). Agric. Biol. Chem., 42, 1637-1639
(1978)

Uchida, S., Ohta, H., Niwa, M., Mori, A., Nonaka, G.,
Nishioka, I. and Ozaki, M.: Prolongation of life span of
stroke-prone spontaneosly hypertensive rats (SHRSP) ing-
esting persimmon tannin. Chem. Pharm. Bull., 38, 1049-
1051 (1990)

Kang, W.W,, Kim, G.Y., Park, M.R. and Choi, S.W.:
Antiodaive properties of persimmon leaves (in Korean).
Food and Biotech., 5, 48-53 (1996)

Choi, S.W., Kang, W.W., Cnung, S.K. and Cheom, S.
H.: Antioxidative activity of flavonoids in persimmon
leaves (in Korean). Food and Biotech., 5, 119-123 (1996)
Moon, S.H., Kim, J.O., Rhee, S.H., Park, K.Y, Kim, K.
H. and Rhew, T.H.: Antimutagenic effects and compounds
identified from hexane fractionof persimmon leaves (in
Korean). J. Korean Soc. Food Nutr., 22, 307-312 (1993)
Moon, S.H., Kim, J.O. and Park, K.Y.: Antimutagenic
compoumds identified from chloroform fraction of per-

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

A 35 (1998)

simmon leaves (in Korean). J. Food Sci. Nutr., 1, 203-
207 (1996)

Song, H.S., Lee, HK,, Jang, H.D., Kim, J.IL, Park, O.J.,
Lee, M.S. and Kang, M.H.: Antimutagenic effects of
persimmon leaf tea extracts in sister chromatidexchange
(SCE) assy system (in Korean). J. Korean Soc. Food
Nutr., 25, 232-239 (1996)

Moon, S.H. and Park, K.Y.: Antimutagenic effects of
boiled waterextract and tannin from persimmon leaves (in
Korean). J. Korean Soc. Food Nutr., 24, 880-886 (1995)
Sang, H.S,, Lee, HK,, Jang, H.D., Kim, J.I, Park, O.J,,
Lee, M.S. and Kang, M.H.: Antimutagenic effects of
persimmon leaf tea exteracts in sister chromatid exchange
(SCE) assay system (in Korean). J. Korean Soc. Food
Nutr., 25, 232-239 (1996)

Moon, S.H., Kim, K H, and Park, K.Y.: Antitumor ef-
fect of persimmon leaves in vivo using sarcoma-180
cells (in Korean). J. Korean Soc. Food Nutr., 25, 865-
870 (1996)

A.O.A.C.: Offical Methods of Analysis. 14th ed., As-
sociation of Offical Analytical Chemists, Washington D.
C., p.129-133 (1980)

Kim, H.J.: Production of main taste components in trad-
itional korean soy sauce by Bacillus licheniformis (in
Korean). Korean J. Soc. Food Sci., 8, 9-18 (1992)

Shim, K.H., Sung, N.K.,, Choi J.S. and Kang, KS.:
Changes in major components of japanese apricot dur-
ing ripening (in Korean). J. Korean Soc. Food Nurr.,
18, 101-108 (1989)

Sood, S.P., Sartori, LE., Wimer, D.P. and Haney, W.G.:
High prssure liquid chromatographic determinaion of as-
corbic acid in selected foods and multivitamin product.
Anal. Chem., 48, 796-798 (1976)

Park, S.K., Kim, J.K,, Kim, J.H., Moon, K.D. and On,
S.L:: Study on the characteristic of physicochemical
quality of oolong herbs tea by extraction conditions (in
Korean). Korean J. Dietary Culture., 9, 411-417 (1994)
Park, Y.J., Kang, M.H., Kim, J.L, Park, O.J., Lee, M.S.
and Jang, H.D.: Changes of Vitamin C and superoxide
dismutase (SOD)-like activty of persimmon leaf tea by
processing method and extraction condition (in Korean).
Korean J. Food Sci Technol., 27, 281-285 (1995)

(1998 34 209 <)



