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SUMMARY
I. Title

Screening of Bioactive Substances from Sweet Persimmon and Development of Its

Functional Foods
IT. Purpose and Significance of the Study

* The production of sweet persimmon has been significantly increased. Its
production in 1995 was 26-folds in 1975 due to economic growth in Korea,

% Since sweet persimmon was considered to have a large profit, its area of
cultivation and production has neen increased. The area of cult;vation and
production in 1995 was increased 220% and 237% on the basis of those in 1987, It is
expected that within 5 years the profit will be significantly decreased, because
the consumption of fresh fruit is limited. The persimmon trees will grow fully
after 10-15 years of cultivation and the production of fruit will be overwhelmed.
It is necessary to increase the consumption of persimmon by adequate processing and
advertisement of its merit,

% Since the ratio of cultivation area is highest for Fuyu (82%) and its entry
period to market is limited, various processings of persimmon are required for high
profit.

% Persimmon has been consumed for long times in Korea, but it was not introduced
actively in western countries. Since the study of persimmon has been focused on its
nutritional effects, not much research was done for its biological effects. The
study of biological effects of persimmon will increase the consumption of fruit and
its profit. Persimmon can be considered to be one of health food and used to be a
starting material for drugs., It will give large profit for cultivation farms.

% Persimmon has been used as a drug for a long time in Korea, It was used for
treatment of pus, inflammation, and burns, Persimmon was also used for the
treatment of stroke especially in Duksan, the area of large cultivation of

persimmon,



III. Scope and Contents of the Study

our research was focused on elucidation of bioactive substances from sweet
persimmon and development functional foods on the basis of its biological
activities, It is expected to increase the consumption of sweet persimmon, its
profi; and public health,
1. Screehing and extraction of bioactive substances from sweet persimmon on the
basis of ancient treatments and new research results
A. Alcohol metabolism activator : alcohol dehydrogenase activator and acetaldehyde
dehydrogenase activator
B. Anticoagulant
C. Prostaglandin pathway inhibitor
D. Target enzyme of hypertension: angiotensin converting enzyme inhibitor
E. Purification and properties of biocactive substances
F. Effects of sweet persimmon on alcohol metabolim in human
G. Effects of dried persimmon snack (persimmon jungwa) on alcohol metabolim in
human
H. Effects of aldehyde dehydrogenase activator in human HepG2 cell line
[. Determination of concentrations of bioactive substances in processed foods
J. Determination of concentrations of bioactive substances in persimmon according
to period of harvest and its species
2. Investigation of quality and marketing price of persimmon in farms
3. Development of processing methods for sweet persimmon with its biological

activities
A. persimmon drink
B. driéd persimmon snack (persimmon jungwa)
C. sterilized persimmon gel pack

D. sweetened persimmon stick using persimmon powder

IV. Results and Recommendation



1. Screening and extraction of biocactive substances from sweet persimmon
A. Alcohol metabolism activator

We have found alcohol dehydrogenase activator from water soluble fraction and

acetaldehyde dehydrogenase activator from ethylactate fraction of persimmon pulp.
B. Anticoagulant

Anticoagulant activities was detected all parts of persimmon with highest

activity in persimmon stem using human plasma and purified fibrinogen system,
C. Prostagliandin pathway inhibitor

Prostaglandin synthetase inhibitor was detected from persimmon pulp and
persimmon leaf and it was seperated using organic solvent, silica gel and HPLC, It
was different from anticoagulant.

D. Target enzyme of hypertension

Angiotensin converting enzyme inhibitor was detected from persimmon leaf and it

was seperated using organic solvent, silica gel and HPLC,
E. Purification and properties of bioactive substances

Among above bioactive substances, alcohol metabolism activator and anticoagulant
were chosen for further investigation,

1) Acetaldehyde Dehydrogenase Activator (ALDHA): ALDHA was purified from from
persimor pulp through organic solvent fractionation, silica gel chromatography,
TLC, gel filtration and HPLC. Its components was investigated with H-NMR, C-NMR,
FAB-MS, FT-IR, element analysis and Bio-LC chromatography. Major component seems to
be carbohydrate, but its structure was not defined clearly yet. It was thermally
stable and no significant change of activity was found after evaporation and
Iyophilization, It seems to be not many limitation for processing methods.

2) Anticoagulant: High concentration of anticoagulant was detected in persimmon
stem and lower concentration was in persimmon pulp. It seems to be due to
inactivating compounds found in persimmon pulp. It was purified through heat
treatment, YM1Q ultrafiltration, size-fractionasted Sephadex G(-100, hydrophobic
phenyl Sepharose, and Sephadex G-150 column chromatographies. Major component seems
to be a polysaccharide and the M.W. of anticoagulant was 130,000-180,000 dalton, It
was relatively thermal- stable and activity was kept after Iyophilization,

F. Effects of sweet persimmon on alcohol metabolim in human



After alcohol with or without persimmon was ingested for 8 men, the
concentrations of blood alcohol, aldehyde, urine alcohol, and aldehyde were
determined, The levels of alcohol and aldehyde was decreased in 6 of 8 men when
treated with persimmon. Especially aldehyde was significantly lowered after
persimmon intake, suggesting that persimmon could be used for alcohol
intoxifica£ion. A

G. Effects of dried persimmon snack (persimmon jungwa) on alcohof metabolim in
human

After alcohol with or without dried persimmon snack was ingested for 8 men, the
concentrations of blood alcohol, aldehyde, urine alcohol, and aldehyde were
determined. Intake of dried persimmon snack decreased the levels of alcohol in
blood and urine and that of aldehyde in urine. The concentration of aldehyde in
blood was not lowered significantly, Dried persimmon snack could be used for
alcohol intoxification,

H., Effects of aldehyde dehydrogenase activator in human HepGZ2 cell line

Cell viability was improved slightly when it was treated with ALDHA from
persimmon pulp. However, HepG2 cells were not enough sensitive to be toxic to
ethanol and acetaldehyde up to the tested concentrations,

I. Determination of concentrations of bicactive substances in processed foods

1) Acetaldehyde Dehydrogenase Activator (ALDHA): Each ALDHA activity was
calculated on the basis of the activity of persimmon harvested on Nov, (100%). 1t was
60% and 4% for dried persimmon and persimmon vinegar, respectively. It was 108%, 71%,
89%, 67%, and 20% for dried persimmon snack (no sugar), that treated with sugar, that
treated with glucose, sterilized persimmon gel pack, and sweetened persimmon stick,
respectively.

2) Anticoagulant: Each anticoagulant activity was calculated on the basis of the
activity of persimmon pulp harvested on Oct.(100%). It was 6.7% and 1.8% for dried
persimmon and sweetented persimmon stick, respectively. It was 0.4%, 0.5%, and 0.5%
for dried persimmon snack (no sugar), that treated with sugar, that treated with
glucose, respectively. No activity was found for persimmon vinegar and sterilized
persimmon gel pack,

J. Determination of concentrations of bioactive substances in persimmon according
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to peried of harvest and its species
1) Acetaldehyde Dehydrogenase Activator (ALDHA): ALDHA activity was highest in

persimmon (Fuyu) harvested on Nov. Each ALDHA activity was calculated on the basis
of the activity of persimmon harvested on‘ Nov.(lOQ%). It was 54% and 36% for
red-ripe persimmon and early harvested persimmon (Syechon), respectively. '

2) Anticoagulant: Anticoagulant activity was highest in persimmon stem (Fuyu)
harvested on Nov. As the period of storage was increased, the activity was
decreased, Each anticoagulant activity was calculated on the basis of the activity
of persimmon pulp harvested on Nov. (100%). No difference was found between Fuyu and
red-ripe persimmon. Anticoagulant activity of persimmon pulp was 29%.
2. Investigation of quality and marketing price of persimmon in farms

Farms near Jinyoung were selected and investigated.
3. Development of processing methods for sweet persimmon with its biological
activities
A. persimmon drink: After persimmon was sonicated and boiled for 3 hr with water,

sugar and acid was added to persimmon extracts in the ratio of persimmon: sugar: acid:

mandarin concentrate (100:0.125:0.15:0.5).

B. dried persimmon snack (persimmon jungwa): After persimmon was sliced and

blanched, sugar or glucose was infiltrated after drying,

C. sterilized persimmon gel pack: After persimmon skin was peeled and seeds were
removed, persimmon pulp was chopped twice and homogenized, Dextrin and solstar-L were

added to homogenate, mixed, and sterilized for packing in vinyl pack.

D, sweetened persimmon stick using persimmon powder: While agar and water were
mixed and boiled, persimmon powder, white bean powder, sugar, and pectin were added.
The mixture was molded accroding to shape of container and cooled to room temperature,
The ratio of persimmon powder and white bean powder was 7:3 according to the results

of color, hardness, and sense tests,
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Y et7dstoll 21838h= Angiotensin converting enzyme (ACE) activitye] o¥zte] =j3)z}&o]
ol A& AAFSHAL olcl. Okonogi, T. et al. (1979)o] &3l Zte] tanninAd &8 snake

venom} bacterial toxin®] S|EAZE HH7} glLo] BIE L Hibasami et al. (1996)0]
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3t ZIFZHE-S human lymphoid leukemia Molt 4B cello] FojA] ML) A abAs)e}
programmed cell deathd& FE3dt= AL BoFi Qo] AF&E IUAANE 713 Ao

& & oAlsta girt..

D7l $EAEE Bol Wb ¥HS F3eb N Uy 7 o Rl (HARE
, A, 7Z+l)E AA e}l 10 wM Tris-Cl, pH 7.50] @2 F ice-chilled bead
beater(Bio-Spec)& ©]-&3}o] 587t pulsed F3 homogenizationA]ZIT}, homogenate’=
A-8.24 rotorZ ©]-&3} T-324 refrigerated centrifugeZ ©]&3}e] 10,000 xg oA 4057t
dAdielAA Aeds dodrt. H4EdE A 10,000 daltond 7|ELE 712V
2] 8] Al PM-10 membrane ©]&%! ultrafiltration& Al# 10,000 daltono]dte] filtrated}
10,000 dalton o]Ate] EAE Ze} 2t BF& RAIR
F71gulo] S £ 22317 s flold o AE5 S methanol, butanol,
ethylacetate, methylene chloride, hexane, chloroform} Z}z} 412 ¥ partition flasko]
yAste] Z} gujell gt Sle E¥E VI ¥ A& evaporatord o] &3lod
&0k 2t 2o RAE HFsln 4 YL assay 2L AsiA| e I
Buflol 5 ¥ Z} assayol tiFt E& L FFAA A7 U2 SHE /RU1ENE
AHH o2 AREsle] EEEE flodlz db Fx FAE ¥ F  thin-layer
chromatographyE 3dl31 ©] ZAIE WY 2E silica gel chromatographyE& E3) FAE
AX3 vfR e 2 HPLCOA] Cis columng ©]-&3} reversed phase ojA]2] o 7}z] &nj&
WAL §&& AlEsle] A E slo] A&t

L}, alcohol thA} ZAEA (aldehyde dehydrogenase activator)

D 7 sl RA(BARE, 28 Y, A, 2B A 2o} Aane FR4E
Y3 ice-chilled bead beater( Bio-Spec)&  o]&3}lo] 5EIZ  pulseE F31L
homogenizationA|ZIT}, F7]&1o] % £ &3] YslAE gollr o3 AEYS
ethylacetate?} %2 ¥ partition flasko] Wx|8}o] ethylacetateo] R3|E7} Qli= EHE
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V2 F o] Y& evaporatorg ©|&3te] ALl 5H YL methanole] Folil silica
gel chromatographyol] loadingd}o] chloroform®} methanol?] R}&E& YWFo] 7l HzAFHo g
£ 2271t} alcohol thAl FAEHHL chloroform¥} methanol?] H|&o] 98:2¢ uf £-&H ]
R2NE %A 7F preparative silica gel TLCO| o] chloroform3} methanol®] H]E&o|
9:1 & developste] FAE AXI thr] F&H3te] AL FAE FASE7] $13F Sephadex
LH-20& A mA|ut e g HPLCOY A Cis columng ©]-8%} reversed phaseold] EE Blo|F31
100% methanol & &-&3d}o] A g,

Tl REEES Bol S B S &I A < Z " RA(HARE
3%, 244, 4, #A)E A Fe} 10 oM Tris-Cl, pH 7.5¢) ¥

beater(Bio-Spec)& o]&3te] 583t pulsed F3 homogenizationX]ZIT}, homogenatey
A-8.24 rotorE o]£3t T-324 refrigerated centrifuged ©]&3}o] 10,000 xg oA 40&7t
HAEEAA A5AE dojdrl. FEuELE Ashs EFE BRI 48
QS 60°ColA 158 Wz Tl FTAg ExjgF 10,000 daltong 7|ELE FIEY
$)%) PM-10 membraneg ©o]83} ultrafiltration A]# 10,000 dalton ©]%8] EAES
E&sto] doldith WA Sephadex 6-100& AX ol Sle EHE Eelsha PM-10

& jce-chilled bead

membraneg ©]-&3%t ultrafiltration®® H3I&E Z9F hydrophobic phenyl Sepharose
columno]] Aol columno] hers| EL HAMo| gt EFE 10 mM Tris-Hel, pH 7.5%
227t} % t}A] size-fractionationA]7]¥= Sephadex G-150 o]} Sephacryl S-300-&
B3] "ol ot IS dirl B¥E $HAdE 3AFHRLE FHAIALU gel
filtration columnojA] S8 & &FA]71%F lyophilizationr] T},

2.alcohol dehydrogenase/ acetaldehyde dehydrogenase assay

e 3o &S otk ARdel] )Qlste] o] JEF alcoholtiite]l FFh=
alcohol dehydrogenasel} acetaldehyde dehydrogenase?] activator7} &ad}=2] oli]H A}
A ¥ acetaldehyde ¢ T-&2 wl& © A7 (Wickramasinghe, S. N. et al., 1995) of &<
SHe AEol YEAE ZATL enzyned BAO] FR A2l Dol oA B Ku, H,
S. et al (1992)2] whHE Wyslo] Alg¥Tl. e e ZE A MF Teflon-pestle
Wheaton ElvehjemZ 3|3}/ E 0]-8—'6}0:] 70 @M sucrose, 220 mM mannitol-& XE¥EF 20 M
HEPES, pH 7.4 28 20% & W= 3 20 strokes® u}4|gtrt, homogenate:= 100,000 xgoil A
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XA HEIE de=r). AL ol 2 35-60% ammonium sulfate fractionation
mM EDTA, 2 mM 2-mercaptoethanol& 3¥-8-3F 10 mM sodium phosphate buffer, pH
7.401]*'] SR FEAAZITE, do] AAH HAYE DEAE-Sephadex columnol] ¥¢)3to] A3tE|
A oF2 whwzlS Mlojw 2|3l 10-100 mM sodium phosphate, pH 7.4% gradient elutionA]Zl
tlh. o] gl £Y& Rol 3] ¥4F hydroxyapatite column®] 3 F 10-500 mM
potassium phosphate, pH 7.4% linear gradient& #Ads}o] HAS £&A]7c) nr|goR
5‘-AMP Sepharose 4B columnol] 4l¢] 0.25 mM NADE- ¥HH-3t 10 wM phosphate, pH 7.4% /&
A7), ZFo]A alcohold] B EZHH AT 96 wellE ©]-&3t alcohol dehydrogenase assay

o] alcohol?] standard curve® 1L81F =4 3Ir}, acetaldehyde dehydrogenase?] &4

=
=y
ZA 0 Blackwell, L. F. (1983)¢] #hH& walslo] Al&3lc)

(@2}
<
r-{m
i
— T

3. aldehyde level &%

0.5 ml®} w1} ©&E 5nl ¢ 3.6 M HCL of EH|¥ 0.01 M DNP hydrazineo ]t
2olA] 3087 AHol&Er). 20 mle] hexaneX ¥ }¥ organic phaseZ He2]dl3 10 mle] E&
34 Bloj&Er), hexaneo] Holdl b7t E-& NaSOE Wol A AT H7)8mE5& &l
3}o] evaporation A]Z|SL CHiN:water (1:1) 2 450 20 ul®] HPLColA £3}Ac). Cis
column®] loading &}il mobile phasel= CHyCN:water (1:1)& AMZ3}o] 0.5 ml/minE elution
3tgit}t. aldehyde DNP hydrazine® 356 nmolA] ZA&% 93 retention time2 9.7 mino|3l
blood control o= 3% peak 7} FEE =] ¢igir),

4. 3}-&1¥EA

Fresh normal human blood (54 ml) & 6 ml of 3.8% sodium citrateo] o 2 o]t}

Plasma: initial whole blood& 400 g for 10 mino]A] centrifugationd}il 800 g for 20
minojl A second centrifugationd}e] residual plateletE | AZIC) Activated partial
thromboplastin time (APTT)3} thrombin time (TT)-& 420 nmojlA] EH=e] F7lo] 238 &3
Elglr}, APTTassay~—= 1 ml¢) 0.3 ml platelet poor plaéma 0.3 ml APIT reagent®} T}oFst
29| fractiong ZRITh WL 37°ColA 2 minZt wHISEL WSS 8 ul o L M
é?aClz—g— A 7F5to] A]RIgICE, TT: APTT reagent@} CaCl, & wji. wWkgo| thrombin (0.8
ug/ml )& A7PPEA ARl clotting timed FHE] Z7l7} FAF] dojuj= A e
2ok} (AAR»0.010), T2 WHo| snake venom, reptilase activityE ZA3}17] 93] A&
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¥ 4 ug/ml 8] reptilase”} thrombin tixlol} A}-&E¢lt}. fibrinogen clotting timeg ¢
SF uk-g-8oe Az 52| fibrinogend 50 mM NaClE X33} 0.2 M borate buffer, pH

7.8 ol YolF2 ¥hg-2 1 ug/ml of thrombing Yol &t}
5. prostaglandin A=A s} 53

prostaglndin synthesis®] GEZAARgtAo] 3ldstE prostaglandin H synthase 1
cyalooxygenase®} peroxidase activity® REF 7}A]3Z e} (Tam, S.,S. et al., 1995)
lipooxygenase pathway= HPETE, HETEE &/d3}3L cyclooxygenase:: cyclic end;)peroxide
(PGG and PGH)&} PGE, PGD 52] d& 2] tjAMEAE #A%ct. aspirino]u} indomethacin
2+e& o2 nonsteroidal anti-inflammatory drug (Amin et al., 1995) & g%
cyclooxygenase?ts A sfgttiar  odajA gl E dFojAes Lol BEF
cyclooxygenaseol] th3ll oA AEE ZAHFt}l. bovine seminal vesicled homogenizedt ¥
12,000 gollAl 1085 A E2le F 459E 100,000 gollAl 1A]F f&elslal, EAE
S Tris %89 (pH 8.3, 50 mM) o8 FHEIA|HA FA 7.5800F L3514t H4LE
130 ul, 4.9 oM glutathione 0.5 ml, 5.0 mM epinephrine 0.5 ml, Tris $3-£§ (50 mM pH
8.3) 1.5 ml& 413 37°ColA 68 B¢t wh-3AI7F 2.5 ml ethylether® 23] AT} IN
HCl & pH 2.00] HEEE F ethyl ether® 33 F&3th ZARAZIFE 0.1 ml ethyl
alcoholof =031, 0.1 ml 2.5N alcoholic KOH, 0.1 ml 1 % dinitrobezene®} ice bathofA]

205 EoF wlg Xghgt X wEAIZIT) 0.8 ml 80 ¥ YF-E WL 580nmoll A FHFgich
6. angiotensin converting enzyme (ACE) inhibitor

DA W HEF Y] AMEEel & Heg njFo] x| FYApAL target
enzymeq! angiotensin converting enzyme?] inhibitor®] $H-& ZAIgIc}.  ACE inhibitor
9] activity: Cushman and Cheung (1971)2] W& W33FIt}, rabbit lung powderE ¢
sl 1 wM ZnCl; & XE-{-% 50 mM potassium phosphate buffer, pH 8.30l] Q¥ cell
sonicatorZ& o|-&3}o] 5EZF output 32 F pulsedE Fof 7|&Er} homogenatet= 4°C oA
37,000 xgoll A 3027 QHEEAA A5YE derh. AFUL §Y buffer2 FHA]7)
31l =2A17Iv},  ACE activity: hippuryl-His-LeuollA] ®&¥ hippuric acid®] %*& &3
Fic}, Ht2.2.99.2. (,1M potassium phosphate, pH 8.3, 0.34 NaCi, 2.5 mM

hippuryl-His-Leu®} ACE, 18]3 ZA}taa} st= HHoll} 2H4£E Yol&r)  37°Col|A
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1A1ZE wjoFF 1 N HCI& 0.25 ml Yo} ¥rSE ZAAF|3 1.5 nl ethylacetated doi
hippuric acidg &3] Wl HhgdS QAR 2F 1 nlg Aulo] evaporationA| 7] 1ml
=5 59 228 no oA FYEE F3lo] WEH hippuric acidE AL ACE A&
EcAl=g

mlo o

=~

cell cytotoxicity

MEF+=  human  hepatocyte cell line HepG2&  AR23}o]  ethanol = induced
hepatotoxicity® #B3ITL 7te] #ZE Folal toxicity® YW 4 Q=xS T
Zolth.  cell line2 TIAMZEATUo)A Eofitol ALY ZHoltlh  AMEE RPMI 1640
mediumo]] 10% fetal bovine serum® Y31 exponential growtho] o]& & x}&3tr},  cell
cytotoxicityi= o8] 7} AM|E2] mitochondrial dehydrogenaseo] 2J&] 7}s§& MIT7}
spectrophotometer® Z8¥ 4= 9+ blue formazan productE ¥A3}= cellular
reductiono] 2&]&3tc}, M XL 96 well plateo] 1 x 10* cell ©] inoculation®3 100
ul?] weyejo] H7HHTE.  MEE ethanol, 79 ol EYE3} ) E wE ws o g
FEOA FoiElo] 37°C oA 24 AJZbzt wlerETh. 50 ul MIT (1 mg/ml) o] 2} welloj
oelFal 4417 of widEct,  MIT7) AIAEZ DMSOE Yol formazang ¢l & 540 nmoy| A

249,

rc{ot«
m[m
[

A 3A A7Az 9 2%

1. alcohol thA}&ZI-E32 (alcohol/acetaldehyde dehydrogenase activator)
7}. alcohol/acetaldehyde dehydrogenase (ADH/ALDH) 2] |

AIUEE BaE yeastolld] dojzl Fbo|2g X FEEo|A ADH, ALDHE 7] ¢]8) 29
e ARgsto] FASHATh A9 b bz me] EAbgelA FHst ¥, SaPYES A
Ast7] ¢l8) T2 BolM A HAEF 1 kgwtsl2 -20 coﬂ BAPTE 300 go] 2ol
10 mM Tris-HCl, pH 7.5& 500 ml YL homogenizer® 287t Zto}&EF cytosol-& €7 213
10,000 xg, 4047t fAlFelAlZlv), AH5 ol 40-70% ammonium sulfate fractionationg - A

UF @ojd FAEE oJgjats]l 10 oM Tris-HCl, pH 7.58 Zo}&=@A 10 oM Tris-HCI, pH

fo
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7.500 th3] FAFITE FAF dolF EAL 10,000 xg, 1087 dHFAA He {9
¢lo] DEAE-Sephadex A-500] AlojZr}. ADH, ALDH= 0.2-0.5M KCI, 0.5M KCl sSojo 2tz
/&5 o] MI0E o|-§3le] FHAZF £¥E -20°Co| K3siar),

L}, Zro]l &]3} alcohol dehydrogenase (ADH) o] ¥7g

i)

o

2Ez], IS, 2, 7R, 728 H-2HE o] alcohol dehydrohenase
(ADH), acetaldehyde dehydrogenase (ALDH)E A7 &=x]E &3t ADHE 12 ADH
o} 42] Ztol A ADHE BASt ARgZrt.  AAKE B FE3IL ol ARAY F B
ChAl 50 Azt R ADHe &2 2wf, <2 L.7d], AL 14918 E484 &3 53
7t A&E A stk (Fig. 1-1). ol 42] ZrollA do{zl ADHol thgt activator”}
EALE st TS £HE WHR7) 8l @] AS5E hexane &%, 4 methylene
chioride® 22813 of7lo] B H7iste] HulAA ¥ B 38 Hao| ¥/ A7 3%
e Od 20Ae ol wxo] oEFoln, =AM Ao SxolN A2 7.4, &2
15 48]2] w2 E4¥Y FIAG27} AJSE #Hsigch

200 o

160 ]

120 )

80

Activation Rate (%)

40

1 10 100 1000
{mg solute]

Fig. 1-1. Effect of sweet persimmon extracts on yeast ADH (Alchol Dehydrogenase),
Each parts of the persimmon was extracted with water. The 100 % of activity

was determined with used amount of water and enzyme, Symbols: A: core(<),

[1: pulp(3+%), O peel(HA)
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Fig. 1-2, Effect of sweet persimmon extracts on bovine liver ADH,

The pulp of the sweet persimmon was extracted with hexane, and the core was
extracted with methylene chloride. The aqueous part was separated from each
solvent part and the aqueous one was used for the assay. The 100 % of activity
was determined with used amount of water and enzyme,

Symbols; a: core(<), [: pulp(3%)
t}. Ztoll &)%Y acetaldehyde dehydrogenase (ALDH) 2] A

22} 7volA ¢o]Rl aldehyde dehydrogenase (ALDH)oj th3} activator7} &xj§hg #els}
ort, izte]l 83t 714-& ethylacetate® &3} ARA|Z) F methanolo] o] T4
7t Azt Fig. 1-304 Hole uiel o] wx&EZQ FA4EY HIARYE HdoH,
ZAH Hoe] oA FELS L4, &2 209 FAFZAV 9SS HAATL Fis.

1-2, 1-30]4 AAIZ A} DS SHAALLR o8 + J&E A Bk glrh

oy
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Fig. 1-3. Effect of sweet persimmon extracts on bovine liver ALDH.
The pulp and core of sweet persimmon were extracted with ethylacetate, The
extracts were dried and dissolved with methanol, They were reacted with

enzyme, The 100 % of activity was determined with used amount of methanol and

enzyme,

Symbols: A: core(<), [ pulp(}5)
2}, 7383} &0 Al acetaldehyde dehydrogenase (ALDH) ¥Ad3} ¥ |

2383 Pl ALDH BHSHEe] wASglens Rug sy AAE Az
ALDH activator& H-2]3}7] ¢]3] TLC plated]A] o8 §-7]-8ulE AE3to] developr| 7l Az}
water: methanol®] W& Z7}AZ-& ull ALDH activator?] o]&o] #H At} ALDH activatort
B NAD FAIEAA FlsHo]l HOEE 30 mmolH AT 7S 1 keol e 4
2] 2242 3% blender® 10 £7F 94216‘] HAT 1L 2] ethylacetated % 718lo] & 4
NEF 3N T Jhalo] ARE AEAg BYPT. §7/81j2E Ro} evaporationd]1F
methanoloﬂ i=0]4_ silica gel chr‘omatogr‘aphyoﬂ loading¥tt}. silica gel 10 bed volume

] hexane, methylene chloride® % o]%31 methanol & £&3}o] evaporationA]Zitl, 0.2 u
filter® filtrationA]Z1F C;3 HPLC columnolA] Ee|%tcl. columng 1587 0-100%
methanol®] gradient® ARSI % 2057t 100% methanol & isocratic elutiond dhglct.

2218, 7FERE 100% methanol & €& %)= retention time ‘27504 ALDH activator7} wr
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Al Q1L AoR Hrl ALDHAS] bufferyt A2|3 RS 1002 kL nf A -N-acetyl
hexoseaminidase, lysozymeX 2|A]o]&= zt7} 63, 58%%] ¥Ado] H.-F-%¥ ¢l=]qt hyaluronidase,
heparinase, crude a-amylaseX]@|A|ofli= & ALDHAo| 2]t ¥AJo] ojr}r] ¢}ol ALDHAZ}
ol R4 FB3h= EolFe FRE HASIA] odoht FAF|olXITh. E pectinaseX] 2]A]
e BAZ7I7t UolUhAl ALDHAG pectinase® 2% 37°Cold wjakA] 2, 5, 26 A|7He]
g9 H5AA Fig. 1-5004 2} o] Au|stA] o2 ZRr} 2-3u)e] ¥4 FUE HArh
pectinased]l 2J3f /g8 F717F dolur]& St} ALDHAO U Y HE 4% Qlal pectinasex}
A7} ALDHE A3l Z 5% ot} dE3 2§ ALDHA:= hyaluronidase, heparinaseo] %3]
He F2E 28540l A3t e EEE Sl ALDHAY] 5o gt 43& W7
9]3) HPLCEA|E ALDHAE 10, 50, 60, 70, 100°Co|A] 1537+ *2]3}sl ALDHoO] vt B¥F =
£ 5488 & ul Fig. 1-60x 2} Zo] 100°CollAM = B/go] A AR ¢fo} ¢lolA Wi
A gl Bl 37°C, 16A1Tke] nierol o) AP =7 Wl HelolM EA et &
£ YPoE Helrh dof oyt R T} A3 gol 7HHe & A3l Q& AR B
oleh. Z12A|e] ALDHAS] /9] W3tE F7A] HPLC BA|Fol: methanol -&fo] SAstRZ
evaporationA| 13l AL e] AefolMs FAAZRTF B HE FFslrh Fig. 1-70
A8} Zro] evaporationt] 90%, FHAZARAIE 85%2] VA EAFE ALDHE A7 5H2
& WEE Holx] gttt FRE A fsiMEe ng 8 ¢FH &% EHo| W
gho] ALDHA®] -9 BAeA A @ HAo] £HE L BA Tl e S22 BES 8ol
e FZEA W oefE I A v AlRdE EFsla #2) BAUY e
o] ¥A] gdgtrh

b C H N S 0]
21t ALDH activator 66.033 | 11.242 | 0.251 0 23.974
heparin 17.9 3.1 1.5 10.0 45.5

Table 1-2. 7248 ALDHAS] 184
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Fuc |[GaIN |GluN |Gal |Glu |Man mf GluC |NGly |Neu |IduC
6N HCIl heparin 5.42
6N 1HCI a5 0.58 |0.17
TFA heparin 059 [0.06 |0.04 |0.04
TFA 795 1.00 |0.25
0.IN HCI heparin 0.16
0.IN HCl Z3}8
Table 1-2. BioLColl 2]%t Z33}-SALDHAS] A3 G4

ks
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Fig. 1-5. %r7+e] ALDHAO) pectinase 8|52 ¥Ae| W3}
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Fig. 1-6. Thermal stability of ALDHA
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Fig. 1-7. ZAZRo] 2J3t ALDHA2] &/do] wig}

B Activation Fold After
Treatment Activation Fold
- ' Heat Treatment
control 14.3 14,0
buffer only 6.4 3.1
pectinase 14.3 14.5
B -N-acetyl hexoseaminidase 4.0 2.7
lysozyme 3.7 2.6
hyaluronidase 0.91 0.9
heparinase 1.0 1.0
a -amylase 0.91 ] 1.0 ]

Table 1-3 Effects of various enzymes related to carbohydrate metabolism on ALDHA
H}) AlgtofAlA ALDH activator?] &2}

oA alcohol 43 A] Z+2}R-2] ALDH activator?} alcohol?] thAME A HFi1=x]
£ Y71 213 82l subject (20th FuRe] WE)E tido® AHsgTt (Table 1-4). 25%
alcoholZ 3 ml/kg FofA] 2% 8.5 g/kgs TA Ex §lo] Aol w}E 3 4?-31 alcohol
X (Fig. 1-9), aldehydesX= (Fig. 1-10), urine?] aldehyde ®% (Fig. 1-11)& &A 3
3 %2 alooholpEE T IE AN O S 248 Halrh 23 Qe 2

L.

orzte] Zt&E Helrh 8UF 14 ¥F alcohol FE
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A ol 7t @Al 2912 243 Al 318 <zt F7ME Rk A EF alcohol
52 F71E Kl 10& 2 AV, BAE Aejrt 2] Rk 19} 2Fo)A aldehydes
= A A3 F 2F01AM9 aldehydet 7919] subjectoll A HA T xlo]E Rojn ZAE
A3 1918 A9 AL xol7t gtk WoIN 9 aldehyded] & WE B F A B
HF Fof aldehyde & F&31%Eu 3] AR & whAe] o 25 HatEojA o
2] =9 W7} QFRCE ARAIRE 5912 22| A] aldehyde ¥=7F @ASHA WolH L 2
ol oFzt uiohal 11 AL Xbeo|7t uix] ittt 18] Aol I M= EF
alcohol 8] SEE AFAA FI)E AT aldehyde HEE FA3] 7= 2o we)
vl ZF3}L-2] ALDH activator?} aldehyde dehydrogenaseS Ed3A)A Aujo] AAEH
aldehyde& W] glolFo] HE& A7 AR Ko e 3342 ALY 4 9l
 7HsdE& Ko 31 gl
Table 1-4, Description of Each Subject
Sub jlAge Weight|Height[ColorU s u a l|Frequency |Period of|Symtom of|Period of
ect [kg? [cm? of face [amount of Intoxicatiolhangover|intoxicati
alcohol n afterlon after
af t e rlalcoholijalcohol +
alcohol consumpt i [Persimmon
B L on ]
1 25 166 165 slightl24% x 700{1/7 days |16 hrstheadache|9 hrs
y ml after after 4-9lafter
] L; flusher hrs 7
2 26 (74 172  [none 24% x b525(2/7 days |7 hrs after|none ( hrs
ml after
3 25 182 180 flusher |24% x 350(0.5/7 days|3 hrs after|slight2 hrs
I N ml headache |after
4 24 |54 172 flusher |24% x 350|0.5/7 days|16 hrsjseverel6.5 hrs
ml after headachelafter
after 2-5
i hrs
5 24 |56 168 none 24% x 350|2/7 days |5 hrasheadache|5 hrs
: . iml after afterlafter
N ] 0.3-3hwrs |
6 22 161 174 flusher [24% x 350(2/7 days |day after|headachelday after
ml noon ﬁfter‘ 1-2{morning
_ r
7 25 (71.5 (179 flusher [24% x 875(2/7 days (3.3 hrsjs 1 i gh t|3 hrs
5 ml after headache |after
8 25 |73 178 flusher |24% x 350(1.5/7 days|{4 hrs after|s 1 i gh t|3 hrs
| ml 1 headache |after
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Fig. 1-9. The blood level of ethanol after alcohol consumption with or without intake

of Persimmon,

Eight Korean male adults consumed 3 ml/kg of 25% alcohol

with or

without 8.5 g/kg of Persimmon pulp. Each set was performed at two different days.

Blood alcohol was determined by lion alcohol meter SD-400 (Lion Laboratory,

UK).

Symbols, @ with intake of persimmon, i w1thout intake of persimmon
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Fig. 1-10. The blood level of aldehyde after alcohol consumption with or without

intake of Persimmon.

Eight Korean male adults consumed 3 ml/kg of 25% alcohol with

or without 8,5 g/kg of Persimmon pulp. Each set was performed at two different days.

Blood aldehyde was determined by the method of Park et al. (1998). Symbols: € with

intake of persimmon, Bf: without intake of persimmon
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Fig, 1-11. The urine level of aldehyde after alcohol consumption with or without
intake of Persimmon. Eight Korean male adults consumed 3 ml/kg of 25% alcohol with
or without 8.5 g/kg of Persimmon pulp. Each set was performed at two different days.
Urine aldehyde was determined by modjfication of the method of Park et al, (1998).

Symbols; 4p: with intake of persimmon, #: without intake of persimmon
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A 74 3he] AFREe) alcohol Thatel TIR Q3%

QlAJoll A alcohol Ad#A] ZFEAIEQ) 7+ 2te] ALDH activator?} alcohol?] tjialdE &3
AMAFERE 7] 95 889 subject (20v] Fute] W4)E cito R AT (Table
1-5). 22.5% alcohol& 3.5 ml/kgl & FojA] ZAINE 2g/kg B 7 = §lo] Alzto]
e ¥ 49 alcohol %% (Fig., 1-12/1-13), aldehydels % (Fig. 1-14), urine®] alcohol
(Fig.1-15), aldehyde %% (Fig. 1-16)8 &A%l ¥ %9 alcchol Tt SFZYZ
234 893 63 793 MAA O WE ZAaE Holw 20l 2 Xo|7t §14laL alcohol
dehydrogenase assay® =3 A] 8¢ RFolA ZHA 2| A] alcohol =7 ZHAFE G <2
FollA alcoholisks 7912 AE HYD 102 73} 4314 2318 &t} 79 o2&
oA aldehydes= HAHA| 23t 4T m]oA 2] aldehyder= 3212] subjectofA] VAT A}
ol§ HolW ZAHGA 492 Ao|ZIgIdn 198 e 23]y &olrh QFAY
aldehyde®] sE& 5 ZAJ#A] aldehyde HE7} FASHA yopxla 3L A o7}
UA) ootk 9lel Aztel UsHE 2RI ML Tst 038 alcohol 8] $EE FAA
F93 ulof A 2] aldehyde w5+ IA WFA| RUAT QFoA 2] aldehyde F=& A 3}A]
2t 2SR TolA el aldehydelsEA S WHtx Qo) WolAel alcohol
=, 2F0lA 9] alcohol, aldehydes e A2 Al A E AoHE Ho] E I alcohol T)

e BANA F= ALR Kt}

=

Table 1-5, Description of Each Subject

Subj|Age [Weight [Height|Color of|Usual amourﬂFr‘eque Period|Symtom of|Period of
ect [kg? [cm face of alcohol |ncy |o flhangover|intoxicati
Intoxicla f t e rlon after
ation (alcohollalcohol +
a f t e riconsumpti |Persimmon
L] alcohol jon
1 26 |64 165 none 24% x 350 m12 / 7|2 hrs|dizziness|2 hrs
days |after after
2 27 165 165 slightly|24% x 350 ml]l / 7|5 hrsjs1ightb hrs
| flusher days l|after |headache |after
3 (25 |63 173 |none 24% x 350 m1|2 / 7|7  hrsjnone 6 hrs
days |after after
4 26 |65 172 |none 24% x 350 m1{3 / 7|16 hrsjnone 16 hrs
B days |after after
5 |25 |50 172 |flusher |24% x 180 ml|l / 7|7  hrsjseverelb hrs
i days |after |headache |after
6. [25 {75 173  |none 24% x 530 ml|]l /7 74 hrs|severe(d hrs
. days |after |headache |after
7 |25 62 168  [flusher [24% x 180 ml|l / 7|4  hrsjnone 3 hrs
days |after after
8 25 |77 173 slightly(24% x 530 m1|2 / 7/4 hrs|headache |3 hrs
‘ flusher days |after after
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Fig. 1-12. The blood level of alcohol after alcohol consumption with or without intake
of dried persimmon snack, Eight Korean male adults consumed 3.5 ml/kg of 22.5% alcohol
with or without 2 g/kg of dried persimmon snack., Each set was performed at two
different days. Blood alcohol was determined by lion alcohol meter SD-400 (Lion
Laboratory, UK). Symbols; O: with intake of dried persimmon snack, @: without intake

of dried persimmon snack.
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Fig. 1-13. The blood level of alcohol after alcohol consumption with or without intake
of dried p‘er‘simmon snack., Eight Korean male adults consumed 3.5 ml/kg of 22.5% alcohol
with or without 2 g/kg of dried persimmon snack. Each set was ‘perfor‘med at two
differ‘ént days. Blood alcohol was determined by alcohol dehydrogenase assay. Symbols:

O with irtake of persimmon, @: without intake of persimmon
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Fig, 1-14., The blood level of aldehyde after alcohol consumption with or without
intake of dried persimmon snack. Eight Korean male adults consumed 3.5 ml/kg of 22.5%
alcohol with or without 2 g/kg of dried persimmon snack. Fach set was performed at
two different days. Blood aldehyde was determined by the method of Park et al. (1998).

Symbols: (O: with intake of persimmon, @: without intake of persimmon
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Fig. 1—15.‘ The urine level of alcohol after alcohol consumption with or without intake
of dried persimmon snack, Eight Korean male adults consumed 3.5 ml/kg of 22.5% alcohol
with or without 2 g/kg of dried persimmon snack, Each set was performed at two
different days. Urine alcohol was determined by alcohol dehydrogenase assay., Symbols:

O: with intake of persimmon, @: without intake of persimmon
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Fig. 1-16. The urine level of aldehyde after alcohol consumption with or without
intake of dried persimmon snack., Eight Korean male adults consumed 3.5 ml/kg of 22.5%
alcohol with or without 2 g/kg of dried persimmon snack. Each set was performed at
two different days. Urine aldehyde was determined by the method of Park et al.
(1998). Symbols; (O; with intake of persimmon, @: without intake of persimmon
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ol. Algre] ZhM|EF, HepG2 cell lineoA Z+e] alcoholtjAl HERe] o8

ZAE  ALDHAE  ZHEFo] wjgA] MIERESEo] F7HE7[= eyl alcohol,

acetaldehydex}#| 7} @3] £ FEAME 2 54L& Holx| ¢lolx ALDHAY] oz

Asf ol WEIt dolyteAle HAUA ¢t

Table 1-6 Effects of ethanol and acetaldehyde'with or without persimmon ALDHA in

Hep G2 cell lines

o T cell Viability [#] |
Cell Only o 100
| Cell with 1.5 M ethanol 72
Cell with 2.0 M ethanol 70
Cell with 3 mM acetaldehyde 93
| Cell with 4 mM acetaldehyde 92
Cell with persimmon ALDHA 135
Cell with 1.5 M ethanol and ALDHA 115
Cell with 3 mM ethnol and ALDHA 112
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2. FELYETY HA BA

Z4Z}E-9lo] 10 oM Tris-HCl, pH 7.58 Y& * 257} bead-beaterE o|R3}o] ma)s}o]
10,000 xgoll A 4023 iEe|gict. dofdl 5
partial thromboplastin time (APTT), thrombin time (TT)& ZA3lict. ZHEE Eoji|
APTTR T} TT7} ©] % 7;}6‘]-@] o]F TTE AMg3}o] anticoagulant activityd &3 ¥c} £3
FAY B4& v ﬁ”']a A 213t RE ¥ anticoagulant activity 7} A E glc}.
+¥& 7] 98] PMIOS o] 8§t ultrafiltration® @ EA}8F 10,000 daltong 7|&0 8
Ul o) ZEXFEHoA e FAo] UAE QT Fig 2-10142} o] 7k, zH), 7HEx]
oA &d FAY &L anticoagulant activity7} 3’—}&,__}51 ach 7983 AR bE=
o7t ukxjut anticoagulant activityZ} WZAEe] & BEE 9= HIE o] &3le AAFE
EAS gohlil AL VFRARE Z1382] anticoagulanto]] tfdt ¢ 31& Xt4=3c},

human plasma-g ©]-&3}o] activated

GE) 7 /. g
= /
-5 eyl
O T 4 —O0—y2
"5 O
S= 3 —m—y3
g ‘12 Du_mp‘:' —O—y4,

0.1 1 10 100 V6

Solute Mass [mg]
Fig. 2-1, Anticoagulant activity of each part of Presimmon, The effect of each

Persimmon part on thrombin time was measured by adding the extract to 0.3 ml of
citrated plasma 2 minutes before initiating activation and coagulation at 370C using
the increase the absorbance at 420 nm. Control time was TT, 25+2.0 seconds, Each
set of assay was performed in single subject. yl, Persimmon core: y2, Persimmon

leaf: y3, Persimmon stem: y4, Persimmon skin; y5, Persimmon pulp: y6, Persimmon seed



7}, ZYER]o A anticoagulant®] A=)

ZER] 30082 #1o WHoR mAFE 60°C, 157 dFelste] ZAFAY anticoagulantd
inactivationA]Z]E= EAL EAYIAZIFE WMI0 membrane filterE  AHE3}Y
ultrafiltration® @ ARAIEEL Al AAgT) ZEAE Exjke] o3 £8L L
% anticoagulant activity?} @A3}A Z7)Elg=n] o] AEAEH| coagulationd &3
N7l BAol EAsy] wiRolth HEx(EHo| o welEAS gloizl s 10 oM
Tris-HC1, pH 7.5& o] Tlr] Hol&EFE &G gel filtration column@l Sephadex G-100
oA &l anticoagulant activity7} 9= £3S& %&F hydrophobic columngl
phenyl Sepharose (PS) columno]] Aol&r}.  anticoagulant activity: PSoj ¥lghs] B=
¥]o] 10 oM Tris-HCl, pH 7.5% &&AJol PSollA "ojdrt.  ultrafiltration®2 THA] &
%1713 ¢& A ASI3L anion exchangerq]l DEAE-Sephadex A-500] Ao]&¥F NaCl® £&A|1
t}. %=% gel-filtration column?l Sephadex G-1500)A] nfx|zto 2 Fzgic), FAH £
9] dextrang standard® A} uwf Eajaro] 130,000-180,000 dalton HEjE Efst= Heo
2 Hlch

i}, 2H2x]2] anticoagulant?] B4

AR H¥o] Exlz EANE J43}7] 913l urea®} iodoacetamide & A 2]3}5L trypsin,
pepsing A e]8}o] anticoagulant?] | Je] WMEE HLE uwl 217} 6%, 9x2] VHL &S
Rar}. o] A= anticoagulant: thiizlo] ollgl= A& AJA}S}AL it} anticoagulant
7t B3 EARE FUslr] $I3l periodate oxidationFo| /o] WIE FHHA] 99% B2
4218 7}A 8} carbohydrateZ} anticoagulant® Zg3}l= o g FAHETL FATo| Eﬂff_}
FEE A7) sls) At F5U)71AE o] d4ENE 3 A3} Table 2-18} Zrl. &2
Ao o] FAEo izt FRE &7 3 348 W, amino , AHEHE T 5‘-2101]*‘]
acid hudrolysis¥ cellulase TLCOA] we] Z2x|& ¥¢ls} Bio-LCE wWi-AlA] Table 2-2
5’-} e AAE Eoh. AFAY 2S5 HSIAEIS UFRE RoA =0 2@} 14

iyt BRE A7) S8 AFAA BAH FEAELE o8 7R TR/ G W83}
591—4‘—%5'—} RESAIZF BYE S A Fig. 2-200A4 R A3t go] A3t a4ES ¥4
2 odarg Fx| kAt glycosidase F A2 Aol Bao] Z7hHo] Aol Qlk ThEF
F2g chijgo] "ojx yrbHA #ide] FUHEE ZLeR Rt}
AZAY) 25e] FGIEH FHAHY HIE FFN] S8 BAH FEIAELS 40T
oM evaporationA|FAL FAAZT WH WHE AFsielch Fig 23042 o)
evaporationA] 103%, HZZARAE 95%2] EAHAH SR 18 1EHL ARA] 2 HEE Rol7]
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AT

AAY 7922 anticoagulant £H2] Aol T A ZAFS] flah 74 LwolA 15
H7F 2 2]F anticoagulant assay® ZAA] Fig. 2-40xje} Zo] 70°C7=] A9 W37t ¢l
3 100°Co M % 15% BAent #Ado] AAlFgrt. 2R anticoagulants o] F o2 dof
Y EHE Holil doj tii FEL A 08T JEAES UE w) Ko} cjywt f
HE AEY 2 e Fed JE AFPch ‘

AAE BE 07 human plasmad AME3ted APIT, TTE tir] &AA] (Fig. 2-5), TTo] tj
3l WA WYL 13, 17 puol A TS J)Ekue} Zhzt 2u)2) 3u) XA HT) APTTE 37,
53 miold 27 ZlEgiel 2nish 3l AAAZTh APITE $IAE AHRES
coagulation factore] ojito] Q& o] =AHFHI TTe Wddzt 2elAMo] EjtEl:=
fibrinogeno] fibrinol i gl ol4o] 9l& Wl AT ROE nFol FHA} Tro
o wlztel AL 7+ 2] anticoagulation activity?} fibronogeno] fibrineo] ¥+ 2322
LS AEste] dojutrls AL AJA}EIT}, control & heparinAbE-A] 4.5, 10.0 ugoia] =zt
Z} APTT, TTE 2v] @BAIA AHE3E assay systemo] A2 2H5H-& ZAF3Hch

Table 2-1. Z}EX] 3§ EA L] d4F4

]
i B C H N S O
B
22 X| anticoagulant 61.8 10.0 0.2 0 28.8
heparin 17.9 31 1.5 10.0 45.5
[ Fue | GaiN | GlaN | Cal |G NAC | o g 1
uc | GalN [ GluN | Gal |Glu | Man Neu GluC | NGly |Neu | IduC
6N HCI heparin 5.42
6N HCl 7124 0.11 007 |0.68
TFA heparin 059 [0.06 |0.04 |0.04
| TFA 71222 0.04 |03 |L12 |05
0.IN HCI heparin 0.16
0.IN HCI 7H2%) |
Table 2-2. ZH&=x] 38318532 2] Bio-LColl 2]t wi-4]
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Fig. 2-4. Effect of temperature on anticoagulant activity from Persimmon stem. The

purified preparation was incubated at each indicated temperature for 15 min.
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Fig. 2-5. Anticoagulant activity of Presimmon stem, The effect of Persimmon stem on
thrombin time (TT, @-@), APTT ((O-0), and PT (I-H) was measured by adding the
extract to 0.3 ml of citrated plasma 2 minutes before initiating activation and
coagulation at 37°C using the increase the absorbance at 420 nm, Control time was TT,
25.0%2.0 seconds: and APTT, 35.0+0 seconds. Each set of assay was performed in

single subject.
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72}&=] 2] anticoagulation activity7} ojt]jolA] 718} =] 7] $8le 3.8 3133
2 293%F 732l thrombine] th3t &Iskg Z ATl human plasmaolA] Bothrops atrox?]
snake venom?! reptilase® thrombinz} o] -&318 HEFC]. reptilased AME3lo] 315
FEA AEAE TTE 28] A 52 Sulo]d Forolx Hd FiLAio] A A
olo} ZyE=]8] anticoagulant, activity: thrombino]] t]3] Eo]Fe AL Hlr},
thrombin®} o] serine protease A @¢l trypsin, factor Xaol Uti3AE synthetic
substrateZ 71X 5L RAIA] As ¥AHL AGAIA] ¢slcl (Fig. 2-6). ZEA]] fibrinogen
o] th¥t &3k fibrinogeno] subtilisn Carlsburg®} Zro] wiRA|AH $A 37t dojile
27014 244 AR 2FA BUL fibrinogen2] 4EHE W8 UeslA) ghol 28R
9] fibrinolysis= thrombinol] vl &3ke]] 8] AT AL RE Rlct,
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Fig- 2-6, Inhibition of thrombin (@-@), trypsin (O-Q), and factor Xa (X-X) by

Persimmon stem using synthetic substrates.

'{,}1:,11]94 anticoagulant activity7} heparini} -FAFS}A] + charged 7}Z Exjof oj3)] &
do] sl =A] 24187 #18] + chargeg 713 w8 Ql protamine sulfated Al Fo
sleict. 'Fig. 2-70) A &} Zto] protamine sulfate®7}i= Z}EA|2] anticoagulant activityZE
Zraj A1 T BRI E AlZto] Z]&E3kel 3“H°ﬂ Eddls F X+ protamine-2{A] 17 pio]
protamine sulfate”} 2, 5 ug/ml SFAA] Ztz} 22, 29 ME2 Z71%¥]9tt. protamine sulfate

_52_



2] L2} HolA4E curvelr LEROE o]%E| o] 7R anticoagulant AL A=
g uol 2& 2g Rol3 AUtk PBAS) heparing] BT PAE 7] 9l3) 2B}
heparing& 7| FoJA] FoH ZELA|= heparin®] anticoagulant activity& ZrAA|ZTH
(Fig. 2-8). ©|¥|¥ AAEL Z+EA|2] anticoagulant activityZ} thrombinof]l H-%fA]

charge® A}-8-3}o] anion binding exositeo] 2§ 7Aool dltfe= AL AJA}3H,

- =
[S N &)

—_
—

Coagulation Time (xcontrol)
~

1 L i i
0 10 20 30 40

Persimmon stem [nM]

Fig, 2-7 Effect of protamine sulfate on anticoagulant activity by Persimmon stem.
The effect of Persimmon stem on thrombin time (TT of Persimmon stem alone, @-@: TT
of Persimmon stem with 2 ug/ml protamine sulfate, HI-BE: TT of Persimmon stem with 5
ug/ml protamine sulfate, []-[]) was measured by adding the extract to 0.3 ml of
citrated plasma 2 minutes before initiating activation and coagulation at 37°C using
the increase the absorbance at 420 nm, Control time was TT, 25.0%£2.0 seconds,

Each set of assay was performed in single subject,
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Fig, 2-8 Effect of Persimmon stem on anticoagulant activity by heparin, The effect
of hepar'in‘on thrombin time (TT of heparin alone, @-@: TT of heparin with 17. 4 pM
of Persimmon stem, (O-Q) was measured by adding the extract to 0.3 ml of citrated
plasma 2 minutes before initiating activation and coagulation at 37°C using the
increase the absorbance at 420 nm, Control time was TT, 25.0%£2.0 seconds, Each

set of agsay was performed in single subject.

2]oflA] R.oJFE thrombino] t]¥t A Fzeh= AT AU} synthetic substrated A&
] dolFrl  7]AE N-Tos-Gly-Pro-Arg pNA, Z-Lys-sBzE& AME-¥ uf thrombinX 2] 58

2o AFAE Foirelz ©x] 5 BE AAE RYrl (Fig. 2-6). ol ZHAY
anticoagulant”} thrombing] active sited]Ax] Zh23}x] ¢}il fibrinogeno] ¥-Z§}:= anion
binding exosited] HZ3tch= AL x|A|3] F3 Qcrl, AAH fibrinogeng o]-&3lo] 231
A& EAFANE AEA = AdAHE BT fibrinogend] W2 oA A A&7} T
EE AL HoFEr} (Fig. 2-9). ZEA]E thrombino] 2|8} fibrin formationg] ]3|
S BNg 98 EEES 738 o BEAL fibrinogens} BE B AWSIL Ki L
] nME thrombino] th¥t H3ldo] Huks] 28 RolF: r).  thrombing] fibrinogen
binding sitex fibrin®a] A-t,'-i—h?]-% Zo® oA gorg 2HER 7} thrombin®] fibrino
Hasle 2S gAst=x] 7} }J;}E]?dt}. fibrin II monomer7} thr;ombind] H71A] fibrin
cloto] BA4To] EAolN thrombin®] $E7} ZAT o] 3897} AALL}.  2elu} 2BA
FolA] 87 ol H 71 e TS AL fibrin 117} thrombine] F3Hshe 28 Ashsi3]
t} (Fig. 2-10). “
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Fig. 2-9. Inhibition of coagulation by persimmon stem at different fibrinogen
concentrations, The effect of Persimmon stem on thrombin time (TT of Persimmon stem
at 2,3 uM of fbrinogen, @-@: TT of Persimmon stem at 4,7 uM of fibrinogen, O-O: TT
of Persimmon stem at 9.4 uM of fbrinogen, -M) was measured by adding different
concentrations of fibrinogen in 0.2 M borate , pH 7.8 containing 50 mM NaCl 2 minutes
before initiating activation and coagulation at 37°C using the increase the absorbance
at 420 nm, The value of Ki of Persimmon stem was calculated to be 1 nM, Control

time was TT, 20.0£2.0 seconds.
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Fig. 2-10. Inhibition of thrombin removal through fibrin clotting by Persimmon stem.

th. 7Z32}8-2] anticoagulant activity?] Ao} EQATF
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+3}5-2] anticoagulanty= ZHEx]of 9l Az Ao gt

BrojL} FAE 2% columnol
A o] ool FARSIER T2 AEolgla FzHct 2y 7S anticoagulanti= A|XE
ShaEB BAHol FASA Adsel 3P, UNZ MeAl A Bl el
20, 100 RBAE Wl 508 o4 AN o 7Rl 38
anticoagulant® BBYHAAL Bdel E@He] grit R ouskn AFol
anticoagulant?] A& E71%3}7 '5‘]-51_ alt). Aol A anticoagulantE EE A EIA 7=
EAE BEHOE AASH] 28] AAEE sidrt. AAKME {A L] FAH F¥HojA
DAL A7} AAROT KA RS WAL (Fig. 2-11). 70C, 168 AelA7AE 42
o] #do] AAMEG oY 100°C, 15% A elAloli= 50% XL o] AAEALE #Hahs8-2
anticoagulant®] Fol JF& T SRANNIE BAL AAS] Slo) AR Al
Fyupo)E 60°C, 15% A FT &R e} -FAS}A  DEAE-Sephadex A-50, phenyl
Sepharose, Sephadex G-150& F#}3lo] anticoagulantd A A5l ztgdo] wrztA| A3} T
o] Hdo) vzt A7t AWE 2 9lct.
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Fig. 2-11. Effect of temperature on anticoagulant activity from Persimmon pulp. The
crude homogenized preparation was incubated at each indicated temperature for 15 min
and fibrinogen clotting time was measured by measured by adding 23.5 QM of fibrinogen
in 0.2 M borate , pH 7.8 containing 50 mM NaCl 2 minutes before initiating activation
and coagulation at 37°C using the increase the absorbance at 420 nm. Control time

was TT, 20.0+2.5 seconds,
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3. ACE (angiotensin converting enzyme) A& B

7} ACE FA Zu] W ubs

42] ¥ aceton YHES SignaTF el FYste] ARSIt FAE 1 g& 10 ml Tris ¢
228 (100 mM, pH 8.3, Triton X-100 0.01 %)of 24A]7F ZRIA]HA 52 F A=A A}L-3}
dr}t, FAYERS-2 Ethanolof] =41 A 89} F4L9E 58 %¢l 37 TolA] preincubation A]3]
717 el HHLS A7}8132(0.8 mM) 305 EoF whSAlZTE. 83 ul HCI (IN)S H7lse] ke
HE % ethyl acetate® F&313, AR F FHF 1 nl& H7Isto] 228 nmoll»4] &3 3}

=8

32 o o

£

. Fholl 213t ACE A s
s A%, AE, Ui, AR 47 T F &, ethyl alcohol, butanol,
ethyl acetate, methylene chloride® &3to] ARA|Z F methyl alcoholE H7Isle =
of 7} ¥ Ai2] ACE A3l 2&& FFsct  Fig. 3-lofA RHol= niel Zo] tizke] ¢f
of&= ACE inhibitor7} £xj¥& HAY 4 olrt. o] F91& F&317] fIst o A &
71-8miE AH&3tdlch. 1 A A9 solvent F+&Fo] ACEE JAIYES st whte]
T2 H9lof A= ACE inhibitor7} % WAEA] oFokrh T} E9]o|A] ACE inhibitorE %
L o] I, o §¥9 inhibitor ¥4 FEE& $%te] ©f A& FEEI Ud-F
FEES EAT 10,000004 Z2]8te] (centricon AME) EAFel 23 & vHei Z4zt
o] th¥t ACE inhibition rated &33}¢ic}.
Ql 8= Bx2}18F 10,000 o]At3} o]toA] BF ACE inhibitorZ} AXI R, 280
2 225 EBx8F 10,0000]3}0 A] ACE inhibitor7} &8 7FsAdo] alqltt. ol wia}
ethyl acetate® &%t ¥ methyl alcoholo] Y503l o] & Silica geloljA E&]s}alct.
Fig. 3-3o] A|A|&t u}e} o] Silica gelollA] chloroform®} methanol 2 £&H ol A
ol ulgste] ACEE ATHs &0l ASE Fdstact o]FolA methanol E¥ol= %
MEZo] AA ghfEe] 7] wliel WA &E A=3sct o] Y& w5t HPLCE
Tt A2 3y 3-40] AAg A o] EelElgdal, wEIH F¥of ACE inhibitorZ} g1
=< #elsialrt.

—
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Fig. 3-1. Effect of sweet persimmon extracts on ACE (bovine lung) activity,
Each part of the persimmon was extracted with water and dried and resolved with

ethanol. The activity was compared with that of ethanol as control solvent,

NS

N’

2

oo

(24

o

2

p=

e

Kesi

o

~ O <« <« < B 0 O
S o < O m < O
& w = w =

fraction

Fig. 3-2. Effect of the leaf extract of sweet persimmon on ACE (bovine lung) activity
The homogenates of the leaf was partitioned with butanol (B), ethyl acetate (EA) and
methylene chloride (MC). After dried, each fraction was resolved with ethyl alcohol

and the activity was compared with that of ethanol as control solvent,
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Fig. 3-3 ACE inhibition rate of fractions from Silica gel.
b: eluted with ethyl acetate, c;
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a; eluted with chloroform,

eluted with methyl alcohol. The values are

represented with relative inhibition rate.

10 min

Fig. 3-6. Purification of ACE inhibitor from methanol eluents from Silica gel using

HPLC, Cjs column was used with linear gradient of solvent A (2% acetonitrile) and

solvent B (60% acetonitrile).

_59_



4, Prostaglandin LA EZ B

7}. Prostaglandin §}A R A &48] U F4 HH-E

22] seminal vesicle 80 g& Z=&A o THE FHldlo] QlAtetE8o) (50 mM pH 8.0)
150m]& 38 7}3te] homogenazer® 257t Ha3F ¥ 10, 000goi] A 105— 7t dRe st AF
o2 100, 000gol A 1417 B¢t X4E-2]8lo] microsomed # 43t F 20 mg/nl =7 HE
2 92gelo] ol Bl (cycloowgenase) & AHGSIATE FH1T B Soo] W FHE
32} cofactor?l epinephrine (5.8 mM)E& & 7}8te] 37 C, 58 preincubation A]Zl F 7]A <l
arachidonic acid (2 mM)-& 2 7}8}a1 480 nmojlA] FH5 2] W3E &3 3l¢lc)

L}, whztoll 9]t prostaglandin ¥y 4

czhe ol IS, ZAd, U4d, Exleg 77 B¥3 ¥ &, ethyl alcohel, butanol,
ethyl acetate, methylene chloride® F&3%lo] ZZA|Zl ¥ ethyl alcohol& HIIste] 2zt
HE o] cyclooxygenase #]3) A48 &43}9ic

0.6

04 —— ‘Et(-);HW{-

il E1Q H2
B Ql
& >4
[N WA, 31_},?‘. .
e LY A
il B X
- HE

Time (min)

Fig. 4-1. Effect of sweet persimmon extracts on cyclooxygenase activity

Each fraction of sweet persimmon was extracted with water and resolved with ethanol

Fig. 4-10]] Uepd uje} o] B FHEEL cyclooxygenaseS ASIA] Ioti 23]8 A
A7 Ao g UEelyt)
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Fig. 4-2, Effect of sweet persimmon extracts on cyclooxygenase activity
Each  fraction of sweet persimmon was extracted with ethylacetate and

methylenechloride, respectively and resolved with ethanol

28U} Fig 4—251] LIebd ulel o] ethyl acetate $&E3} methylene chloride F259
BT @3 HFolA cyclooxygenaseB Y JAsH= Bdo] AL HAY £ g}
aspirin?} ZH& 7]FEo] @A cyclooxygenase inhibitorEo] -§&7]&ujo] & Hr} o
solubleqt Zlo] &al# 9l7] wiizol $19] ABRE o] U RolE KAk BEAo]
AAE Thedel w2 ZeR Ueidrh oo wel UL ethyl acetate® &3}
methanolofl ¢l ¥ Silica gelol|A] Ee]stc}.
Fig 4-3of #|A]gt ule} Zro] cyclooxygenase inhibitor7} Silica gel 2] methanol fractionoj
A UAE 9l om inhibition rate’} HSEJEHAUG BAT). o] BYL %H3lo] HPLC Alo|
] —‘1_—8]?{_1' A3 Fig 3-691A4 retention time 22-25% AlojojlA &&= ¢ir}. Silica gel ol Al
+ ACE inhibitor®} cyclooxygenase inhibitor’} B methanol fractiono] A] A& Y=
], ol HPLC oA #elHo] A= t}2 Edde o 4 gk
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Fig. 4-3. Cyclooxygenase inhibition rate of fractions from Silica gel. c.f.: eluted
with chloroform, e.a; eluted with ethyl acetate, mt: eluted with methyl alcohol. The
concentration of effector of mt-10 was 10 times higher than that of mt-1. The values

are represented with relative inhibition rate.

oz AuE S e 7] TFEAE 2 AA XA wHlellA] UAE ALDHAZL &=)s}
2], Fopd k2] zpolrt JEXE golR7] ¢ls) F7 ARE uHE AAE 7)«”1‘
2bo] ethyl acetate extractiono] HPLCE 714 ALDH B3} 2¥g 71235 Axel g
3Hc}. silica gel & AXF v] 7R EFo] dojx]7]&= s} okl £Ao] Wol 78“"”
st AEstA] ¢kol o] whAIE ML) Fig. 5-lo)A RojFFo] 27+ ALDHAY A
o] AA 7‘1?:7}511] ofoith. TR 7} =#A| 7o wiet gol xjol7t A E7e] AE Al
AolA FUL 37 wEo F£HANE d4gN T 119 BPE JE0R S ALYc)
r HPLCE 2] A] gt

B>

7+2] ALDHAE: retention time 26 minol L}l =u] 2718] ALDHARE 22 ¥
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Yol A vetut 22 EAE FEH Yok THU AR A9 119 £ k) va
Al 4% BEnte] Hao] BAE Al HPLCE 2]%o] retention time 16 mino] %}"éol A &9
o] UEht} ©h7te] ALDHAS}E FRL} o] thE Eo] gL BHE Hol:
Ao Ze WAARFFo 4R HIEUT ALDHAL] 318ty A%to] alojut
3 "t

AMZ Az vz MR 2383, FusAE (), 373, AeR 9o wA
¥l ALDHAZY EAfsH=x], Trpw oo xjol7t QlEx& doliy] o) 2t 71EES vzte
A8 Rz} o] ethyl acetate extractionF-of HPLCE A3 ALDH 43 23L& 712%
AA L] & vlastdch. AP 7] FFHE GAHSR 42 A, My, TEgAe
2 Elsloled 10 go] AAE FHARA 2 g2 & FA} pastn dufoll) Zrgtx
FAZE 3.3 u F71818lch o] A& aLesto] ALDHA 3 Fsto] gke] Add wizty ¥
g3 sl 7P "ol B2 119 I AR B4 dYolu EEYH 2|A] Bago] of
2t "olA| 7= St} ALDHAS] ol F xiol7h glglch. zhe] FHrigAE- 100 g 7o ¢
Fol 60 go] Sl ALDHAS] &3S Azt 67% A& HA3stn vt $74e ey
7VE7} 70% 7} Eol7bA 100 g A3}r) 350 gol %01 Zith. ALDHAS] B2 713F ol &
AElol Aol 20%7t R-G5ta olglch Wb ZEEE 100 mlo] 7 3.6 g2 ESIE WS

B2 Fo|74 ALDHAS] #AJo] ofF nln|stAl HE&E Jc).

Az APMESL Sl e JFEAEA U AAZeAM wzbela] uAH 30’%51%’.‘40]

2 P AERE dotiy] ¢35 w7 FAshe 27
AENEAS AATT FIEAY 8BS YL oy WA BAE A é uf #2gdu
27t oA 60°C dAe]FE YMIO membraned ©]-€3t ultrafiltrationg AHF E23}o
& S FA (8] F €L vlayth Fig. 5-2004 RojFko] Zzte] 9 ahgn
ogol wztz} wlaa] & ztelzt Aot whhe A o] wlgl o] & Alolst glAs
o 28] B9 ARolA TUE W ] +HAINE %}*’F"ixlu} Hd-ghot 1500)
B4 AstE RY AAANC +EAAR A3 FALLE ZAstd ARt 849

e
a
R
o%
o
il
o
A

Ashz vl Ak ZAAxE AYESR U8 BEHY] e B 3HYS A=
8 mgd] A= A FFAEAES HolA| skt

A ALY D AL 2AA, FOSAY, ¥, deuol wel 383} Ao
LA, ok oge] Aol7t YEAE Yol 3l % A
FUBAS AAVLT FSIEAY VYL Z3ATE o wAY FAE AL o)



EAdulart 0]3]%]/\-] 60°C ¥ A 2]F MI0 membraneg ©]-8%¥} ultrafiltrationg AXF &%
slo] B4& SHsA FA [g] & B8-S w2yt Fig. 7-2 oA HoFRo] JgAFe]
7S Aol s -gaBido] 56-2600] FEg AA AsHol it Azt A$ 1
ng FEAANE #Zo| FAEFe W FoeAdY 58S 4 400 ng, 2 ng AT #
4& BolA] sttt 7I&e] FAEH HlAA] HxT &Y P& Bo YEAYALE o]
B A ES FHo tiF o] ZAlE o} 31 ¥IBPS At ARG 7]
HASALL -G = ol Hag 2oz BArt

=

Fig. 5-1 T2t 7F2AlSo| 2] ALDHAS] A
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6.2 AdE, % AEEAY = ¥y

7}, ALDHA

41710 WG] ALDHAO] Aol Sli=x|, ATk o o], F& TyRel st
7} Qe=xE dothy] $3] £EAIVEE ©g FAste] GolAe] wWHI o] ethyl
acetate extraction$of HPLCE A ALDH A3 B¥S J7I1EF AN &g vlal styr)
(Fig. 6-1). 12943} 29 $¥A7|7} ofUx 119 ¢ $8F AA%30] & EFo uld
HEkg B7] 93] 9dol HH AMERAAI 114 ¥ FAE FYste] 114 +%H oy
2 vjasidct. FAle AFYER FENAE 34 114953 tizde] uld] 53% BAdo] B
FE T}l HPLCEelA] wh2te] ALDHAL: retention time 26 mino] UIERLM=U] FAle] Z$&
e ol YehY 22 EHE FHEHI Ut

. Yeae
¢Qnmmﬂaﬂﬂa%%z%@%@wﬂdﬂMbﬂsgwiﬂﬂﬂ=ﬁvmaz
& st SAHNEAE AAVE YSBAY WYL HFYch oldl WAL B

y
1,
il

AE o SAdu 27t o] 89 A YMI0 membraneg ©]-8-3t ultrafiltrationg AXAF %53}
0‘] 4 EHNA FA [g] & 8L w2} (Fig. 6-2). = 2289 d3aEHL 2
EAsH vAR FEEE YSABES Hshke BHY Tl wob AXE HAHI

E,_d

7b o8l A FZnEYE AWEE uasigivt. A Aol Hshd AFx|
| FFAELS 4o Aol oy 2 EAE FAHC 12¢o]F &= 1Yo A%
Al BAE T AlFel U2RER AU RAle ARl 7 A7l sigich

Y2 1ol FHR o] MY il AAo] AojxHA G4 HAE Hoja Yrh
FAE AFNE BEUAE FYste] 1149wy 48 v EE2 B4

Aol & Koz Qfgron} FERtA 9} 9ol +Hels AE2AL tha Yol Wikt (Fis.

s
6-3). 2 ZA8e A9os B/ Y B3 XAl /MR Ylt) (Fig. 6-4).
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- 2ARE: e, B, AR, A, 09§ 54 Adeln Ao 57 ST ol
- 2P 5FE 4% U A7E A

- ZAEF HR

1 A7 JA5Y 2

W7l W7 BAS BE 3150 27k W Feri AGHAL, Ans o] 4%
goll mhel A} wolxle FFE Roow MEE 109 FeolA 108 kx| 7bg e A
517} dojytizdl, 53] a, b grol A F7IEe] 104 @ el 14.5 BrixE 114 F¢9
14.7 Brixe] H]3le] 2 2lo]E Uehfx] okl w248 Mabe Fructosest Glucoset: A
Sqoll wheh HA} 3T, Suwcroses FUhE B¥E Ul felviet @ +%
Y& AN oMo e £3U1E 108 FeNH 14 2EALE ¥ 4 i, A
Vxol ozt e 1149 FEr2o] &3 AN 7 %2 AR 1Y 7] S8
ol FolZiL, wHe] IFE oo Hlsle] FrIR A2 wighct

=

il
3

T2 AL = 271 108 FEolA 114 Air|zkA] AR U JtHoR &
kel o]FtE UlElRrh £33 Wl 114 FulyejA

Z71 A% 8¢ 8571 124 AMIRE JHFo] FolAle A& B ¢ drh. oty ziuid
53 ha® 2.4 F718tRS, AAHE 90 66HEol A 98

W 2098 B2 = 3.2 F7Istglen, 98UE $¥o] 7HsRt ) 65 %)L ofF] Halo] ¢
= A7t 35 %2 ol5o] d&o| Hojte| utal el o] F/HH R oAtE oAy
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Table 1 Changes of fruit characteristics during maturation of sweet persimmon (Fuyu)

F Fr.u1t Hardness Peel Color” So 1 uble Soluble Sugars

Date Weight (Kg/05mn) - solid F 5 S
(g/fruit) L a b (° Brix)

| Sep. 1 101 6.3 43.3 -5.8 19.9 7.9 1300 3.72 1.02
Sep. 14 115 6.1 43.7 -5.7 20.0 8.8 1.77 2.11 4.69
Sep. 30 150 5.6 45,3 -3.8 21.1 10.6 1.63 2.17 7.81
Oct. 14 181 53 48.9 5.1 26.5 11.8 1.49 1,79 7.12
Oct. 30 201 4.4 51,5 29.3 28.7 14,5 1.17 1.41 10.79

| Nov, 14 235 3.9 31.1 31.1 30.6 14.9 0.84 0.98 11.78 |
>: Huntr value, L; Light a: + red - green, b: + yellow - blue

F: fructose, G: glucose, S: sucrose

Table 2. Change of fruit price in grades and interval of sweet persimmon (Fuyu)

(unit: thousand won)

T T - [ __W
Date Oct. Nov. Nov, Dec, Dec. Jan, Jan. Feb.
15-3 1] 1-15 6-30|1-15116-31|1-15(16 -31|1 - 15
Grades ]
50 below 19.7 18.8 26.8 26.8 29.8 33.7 39.3 41.6
51 - 60 19.2 16.7 22.1 24.8 24.7 30.4 36.4 39.5
61 - 70 15.8 14.1 18.5 21.6 21.5 26.9 32.1 35.1
71 - 80 12.5 11.8 15.7 18.7 18.8 24.4 29.9 30.9
81 - 90 8.7 9.9 12.1 16.5 16.2 21.0 27.1 27.1
91 - 100 8.7 8.2 9.9 13.0 13.8 19.7 24,7 24.4
101 - 110 6.7 6.9 8.3 10.0 9.0 17.6 20.0 21.2
111 - 120 6.4 6.3 7.0 10.5 9.8 19.0 19.0 21.4
| 120 above 55 5.8 5.3 3.0 6.5 - 15.8 17.3 |
3. &%t Bpel 539 4%
Bt &3tEe we] 558 %8S B sy 807) o] o] 28.4%F ARA|SaL 100
7| o]l 5.9 & AA|st = ALE eyt 98d Ak 2098& ZeishH 807) o
gl Eabol of 59.4 HE, 100 so] el Eol 12.38E IR 7hzjo] w2 100 7fo]%
2] Berg /MR8 ARERitiE 12 ME o] EY HEI} sbsstel et Ech



Table 3, Volumes per grade of sending out sweet persimmon (Fuyu)

% 15 Kg/box
Grade | 0 | 51-60 | 61-70 | 71-80 | 81-90 |91-100 | 101-110 | 111-120 | 20
below above
Vol
OMCS| 638 | 4524 | 6804 | 6388 | 3697 | 2082 | 857 507 135
(%) (2.5) [ (17.7) | (26.5) | (24.9) | (14.4) | (8.1) | (3.4) | (2.0) (0.5)
L ~ .
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B ARE AFSEA 53 H=(1)e2 Hrstglen, FAA e Ducan ThEHIAH(2)&
A+-g3tlTt.

Table 1. Sheet of sensory evaluation for preparation of
persimmon drink

Sample No,

Taste

Flavor
T’ Overall

acceptance

Score 1: _very poor, 2 moderate 3:very good

3. 2 A3 AE Y

7}. Blanchingof uw}l& EA

&alol AR 0.2 - 0.4cm®] FAE Axigh P‘@%%—Mm&MgME&.A%ﬂ“G,
Blanching A]Z+-& 30, 60, 90, 120, 180X & 30& 7tZH o & Zo= Hol|A blanchingd}al
™, blanchingel] W& Al&e] F-A WEHE A5t blanching?] 7% o] F-& zApsHilch

L Az A2

SEOIAE 0.2 - 0.4cne] FAR AU @ HHUE 1) obFAu flo] ARE 2)50% ol
of 24X|7t x|, 3)F &= 50x Fol| 1085et $2F 24A 7 HA Melstdct o] 3744
Ae|t& 22 %'8 2 4 SAAZRE sloirt

iz

4. Feig& (HHEd) A AlE Ay

b 58 3] Y% AR sx 4 AlY

F58E F7) A ANARE YAENY solstar-LE& AHEsiich WA 7zt YiAE
2], solstar-Le] TH-& Table 29} Zo] ZtZh ©efsle] 8714 AEE We ohE A 54&
Z A8 ¥ 2xF Table 3A4H solstar'—Lfl] greke. o AF A -§-A|8l H WAE=L Jlak
Trg olzfiop Zo] WiFtAlHA 374A] AEE vEEATh
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Table 2. The lst formular of concentrations of gelling agents on flow property

(unit : g)
Samples persimmon dextrin solstar-L

B A 75 10 3
| B 90 10 1
B C 90 10 2
| D 935 5 0.5

E 95 5 1
__F 95 1
B G 95 2
~_H 9% 3

Table 3. The 2nd formular of concentrations of gelling agents on flow property {unit:

8)
B ,§§,‘,‘!§?1§§,,,__, I persimmon dextrin solstar-L
AT 30 3
B 80 20 3
. Cc 190 10 3

oh, 24EY Y
Table 22} 3of tlehd ZAPES Etle WHoR2e A9 HAEIE 4FY Y3 WA
homogenizer® 3%7F 1,000rpmol| Al n}28t % solstar-L& ¥ 7}8te] THA] homogenizer® 35
2t 1,000rpmofl A wpafste} E31sln 2SI M2 v Bl 1025¢ stlcl
th Bt Z3tE 9% Jlel fAjae] A%
DB R AR Bke Ml sl AN 32ES Aska g ok 27}

A1717) 9)8] vlep) Co} citric acide] ¥ak& 0.15 ~ 0,25%71=] Helste] HIsigct. &
ZA L 60g, dextrin 30g, AHIFEW 10g, solstar-L 3g, H]EMR C 0.1%9.em, Felat s
I:_..

0.15, 0.2, 0.25%% welsaA Azsigdch AP ol AFE WH SUsHA
gdon, yrEel7 37kA] AF ths] HeRBARE Al MY JIEETL 2 A& 24}
sttt AR AN FEES ATl £ HE&E 1:302% st 7| A3 HolA AT
& A4 2Zsle] oJE T Algslgch ANREE] Brixs 0.29).

2) B4 3 AEY EAHE FAAT7] Y31 gellan gun?} xathane gumE 2zt
Holstol BdS wlas] Rotr}. oluf AR 242 I 60g, PYAER 308, AvFEE
10g, solstar-L 2%, HJEF C 0.1%, citric acid 0.15% ¢l.on, EA/NLAZE gellan gum

1]
—_

Of
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1,000rpoll Al FA3}3}4Tt. sol-L3} gumg H71g Foll vl 22 2AoA FAe F o
B3to] B BolA 108 A+tstslct

3) A Hutgol W& &4 MY A Fgl wE Y MFE 517 ¢13) gellan
gunZ} sol-Lo| HJler& ztzt dasidlch. AH&T 244 3 60g, dextrin 30g,
AT REE 10g, Vit C 0.1%, citric acid 0.15%0]9lem, 7 #7718k Table 40] LER)Y
cl.

Table 4. Formular for improvement of flow perperty using gum

gellan gum(%) sol-L(%)
A. 0.2 X
VI}. O.IVVﬁwiAﬁiﬁﬁ‘”vavﬁﬁ;Z_~“4A’\*
C. 02 1.0
D. 0.2 0.5
E. 0.1 1.0
F. 0.1 0.5

o WRER WY AB) Ay A

1) A8 Mz W A3 v Ay AFe] ARLS Fuisty] ¢ls] gRARA
= g vit ¢ A, oysteined] WIIRE 747 Yelslol ABE VEF AFd4ol u}
E 2 EE St old MREE AlEY R4S T 60g, dextrin 30g, AVFEE
(0.2 °Bx) 10g, gellan gum 0.1%0]¢lom, Vit C, ¢4l cysteine?] 718 Table 59
vepf2dct. Table 543 A2% AYPAFS F2olr ARsHAA o] 5Amict Mg}

browning index(3)& &3 3}gict

Table 5. The concentration of vitamin C, citric acid and cysteine containing

gel products,

Vit C(%) citric acid(%) cysteine(%)
control X X X
A 0.25 X | x
B x B 0.25 x 7
c 0.1 A x
.| oer | e [ 0o
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2) browning index &%: A& AR 20go] E 25mE 713t F FA3}H(3min,
10,000rpm) 3t F 24|17t FQt shakerof A shakingstH Al 2 Ed& F&3lodrt. F+&F o
A|(whatman No. 42)& o 2}&}o] 420nmojlA] 0.0 ZA3IKTH3). ojnf blanks ZF/H4E A}
-gstalrt.

i o

5. ZHEWE o83 &MY

7h, A 2 Az

) 2 B 1999d=o] At ©ZhE AA, K] 5& AASIL GA Mo *E 7

0-~75Co A AZZF JA Zolr 100 mesh HE HA FUd& e 2
o] A& AAY F YAIUIE Z3L 100 mesh A2 HA EHE vHE
) Ay THY B 93 MM Bol B’ vy} Jguf fu(idd),
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3., AEX Texture Analyser(TA-XT2, Stable Micro Systems, U.K.)& AF23}o] probe size
% ¢ 5mm, head speed—‘: 2mm/s, FHOEHE olEAe: tmE 35193, FHSHAIE

A 108& Adgste] o, A, & A sisich

A 2d Az ow

i)
filo
£
of
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i
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|
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i
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nE

97t enw- AlRE base:E; WS} 98 whte xug va(die A 0.4 cm)slo] w7t
3 F A2 THddte F&S1lE Wl FEEY 5 ¥, V%

= Table 60 LteRQIT) Table 604 B H7lafo] i
Yol £&3 F&Eo| e Fdol ¢p3tA urlulch
A4E o] 57 Hojzon, BlolME EX-104&



H2utz &gto] Aot Ll Holglent, el o] A =AM, EX-33 EX-40)l4
£ dolM yle #AFo] gl 2oz vkt webx oIt AE a#sle &3 F&
& ARA F7Vste 92 2 dAsioirt

Table 6. Sensory evaluation of water extracts obtained from Persimmon

Overall
Extracts Flavor Taste
acceptance |
Ex-1 3.9° 2.0° 2.1°
Ex-2 3. 3.8 3.8
Ex-3 2.5° 2.8° 2.8°
o Ex4 2.1° 2.4 2.5°
_ Score |  livery poor, 2! moderate, 3: very good o
EX-1: Extract from water : persimmon(1:1, V:V)
EX-2: Extract from water : persimmon(1:3, V:V)
EX-3: Extract from water : persimmon(1:5, V:V)
EX-4: Extract from water : persimmon(1:7, V:V)

U #2882 F&A1e] ulE Brixe] W}

Bt 222 AR based RHEY] fl8l © Fol 1, 3, 5, T & Y2 F M
7tgste] F&61slE Wl 3l BE Hulsle $84 #e5E0] ¢psioleng, w3
ol & H7bslel 10825t F&61HA Brixg S s Table 70 vehlsich
F&2700 Brix7t F43] F7I8lo &l A& 84 22 F& 270 &EFHL
3alZtolFoll Brixe] F717F A8l glo] B FEAIN2 AR ki gich

Table 7. Changes of “Brix for water extraction from Perimmon

[ Extaraction 0 s 3" - —WI- o _—
_timethr) | |
“Brix 0 3.4 3.6 :?6 i 38

1) & sxe] A4 ot F%ol e E& dof FE0le] AXY &R baseo] 4
, 12,5, 155 718to] BeZAE B8 A4 © HIME AEY A Table 89
vehjiglct. H7 Sezel mel FolAs Z Aolst glglett, BlofA= 10%AHEA] ghgto]

ofgtwlol 913, 15%ANE-AlE Thpte] A3t Holgleh. 8, &, FIH J|Z=olA 2t At
oh A gl 48 A7 e e 12,558 U gl
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Table 8. Sensory evaluation with sugar contents of water extracts obtained from

Persimmon
Sugar contents(%) Flavor Taste Overall
acceptance
10 3.4 2.7 3 1°
i 12.5 3.5 33 35
15 3.5 ' 2.8° 3.9°

) A BEL AR T Sl 3uje] E& Yol F&3te] 42T SE baseo] A

-} g

B& 10, 12,5, 15%8 7isto] ReHAE B3l A W WS AP 2 3F Wk 7

FEE 12.5%8 Ueht} g24& Mu 1059} S0 2.5%8 ¥ Fd4re 0.1, 0.15, 0.2%

Aorstel WedAME Sol Y A H/EE AEI A3e Table 9o viehfiglct. Fdat

0. 18 7pA] Aluto] ofzt oFst Mo g LIEIYET, 0,248 71A] Alnte] oFz 7gt Mo vjelh}
Folate] AA Hyleke 0, 15%9c).

=
&
¥l

Table 9. Sensory evaluation with citric acid contents of water extracts obtained from

Persimmon
" Citric acid [ " Overall |
Flavor Taste
__contents(%) _ L acceptance
0.1 3.4 2.7 3.0°
0.15 3.5° 3.3 3.5
0.2 J 3.5° 3.5 3.2°

3) =83 gt s A w3 Fol 3ue] E& Yol F&si AXY B
baseol| A% & 1052} &HIE 2.5%5 HI7I F FAA 0.15%F H7iste] AR g =83
o Bkg AAdsty] Y3l LA &Y, s, Euk w53 At vkl 559 4
W& 0.5%3 71sto] M2ttt =830 #5AAl A= Table 100] Lepigict ARE3H
4 A BAIE s5AE A4 7IZES MY %012‘2111 #AEAFTY sH5YE A}
&4 7|BE7} St Uelster, LRAXEFAYR T Rt H50E& AHEE Ao 7B
27} A Uelso

tlo

U
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Table 10. Sensory evaluation of Persimmon drink containing some fruit concentrates

Kind of fruit Overall
Flavor Taste
concentrates N acceptance
Orange 3.8 3.7 3.6°
Grape 3.1° 3.3 3.4
Tomato 2.5° 2.5° 2.2°
Mandarin 4.1° 3.9° 4,0°

2wzt malme) ¥ 24 W)
Tt GRE AISY basel 39 BE HASH 347 & 2aBojglen, AF A

2.5%13, AHOR ALg¥ Felare]l M Wrhe 0.15%grh =AU e A
ASIAE WEHR & 0,558 AF&SHE Zlo] S4st Uelstel om AFe| pH:

Table 11. Formular of persimmon drink

K1nd of ingredients Weight(g)
| Persimmon extract | 86.75(3,6%Brix)
__ Sugar 10
Sorbitol 2.5
. Cttrlc acid >ww7WMWQLl§_WAA):
Mandarin 0.5
| Lemon flavor _ngi[wtiiiﬁﬁg 1 vﬁ:_

2. 7 B3 AE

7}. Blanchingo] wl& B4

TS SOlMR 0.2 - 0.4cm2] FAR W ThE 302 TFHoR 18027M] Fok
2|4 blanchingd}al& ©l blanchingol W} Al22] FA W3t Table 1261 Upehjgict.
AN 2 blanching Alzte] Z71gel wheh whgte] Bl ZAsigon, W0RARE 1. 5%
ol o] ZraUl, 120 - 180%ko|A L 3%2] kA odddct oleldt HFL wizte] i 7184
s Eo| blanchingstH A &% 7] &2 AR ST

E
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Table 12. Weight lose of blanching time of persimmon slice

[ Time(sec) 30 | 60 | 90 | 120 | 150 | 180
Weight
0.5 | 0.8 | 1.5 | 2.3 | 2.8 | 3.1
loss(%)
U g AE 54
UYFAR At @& 1085 blanching¥t F 50% Trejoll 2447 HR|spA A HEF
& G Table 137} Zodrth T BAE HE7] ¢35 Do HASIAE wf #A] 124

2 wghel WsEs) 248 Frhste] @l AEI 124 geluo] Wol ol FoBE ¢ 4
slglom, Hx) 2047 A7A| Ael WY ol Tl weld F2AE Azsh] g8 50%
oo HAA| 12412 o4 AAshe o] $& Heg DY)

Table 13. Changes of “Brix of presimmon snack

~ Time(hr) 4 8 [ 12 | 16 | 20 | 24
“Brix of
presimmon 10 14 17 20 23 24
snack -

ol Az g Az Az

FEOIME 0.2 - 0.4cnd] FAR ATyl b2 HE 1) oFFAlE] §lo] AHE 2)50% el
of 24A12 A, 3)HF2= 50% Felo] 1085 #2F 24A17 M= Aejsiach o] 37k
AMeltE 27 9342 9 5AA2E s1dle ol Fy HIEE FYY Al Table 140
Ltehligich ®gelE A o AHARE gFARY FHARE shUS o 434

FO S ity Az nis) 20| E HAst FelE #AY = dlen, 32
AzA] F3£82 A9 oot wetd Friss SHoMe sdd= WMol #4319l
o} zi%u]%o] Hl’%}t < & 4514

0] lstel I o Y4 A 2L 5 P
'l

Table 14, Changes of volume of persimmon snack (unit: %)

Treatments I II 111
hot air dry1ng 48.2 50.4 48.2
free&e drylng 2.5 3.9 3.2

h’]g_



gt Bl s=d FAAR

0.2 - 0.4cn®] FAZ ALY i AHE Ho= Fdo] A1 w) Fx Q2] Brixv}
10, 20, 30, 40, SO =5 T F 1025 425 2447 A ANedt ¥ AR A=z
gt gate] WA HAJLS Table 150 LERARITE ARSRE ©Hef H2F 10 - 2052 A 23t A
o] HBiol 7H Fotom, 30%o]idol] - sugar blooming T4 W Yol EEE 7o)
et whetr YA RE ARA] FAAZRIYPLE AZRY A9 AR e 10 - 2069
t}.

Table 15. Sensory evaluation of persimmon snack by sugar concentration

. Overall
Sugar concentration(%) Flavor Taste
- acceptance |

10 3.8° 3.7° 3.6°

20 3.1 3.3 3.4°

30 2.5° 2.5° 2.2°
. ! 21" 2.7 2.2
| 50 S S 2.8 2.4 |

o]- &3 WMirE BAEE At geldy AEFL VAN WYEE FH 84% 8
th M 74 208 AL AT TEHOE TAe} A FHEY BHL UAEE 3=
ojch. niHE ZH> SFo] Fol A BHY Ho| glo] o|& A3 gl FHAE
7ystelet. frEd& 71 918 AMARE YAERF} solstar-L& AMESIQlct A 7
YAEZ, solstar-Lo] k& ko] Aol o33 Table 20 vlehd 2 Mg 87px] A
EL UE e A A4S ZARE Zibe Table 160] UERJQITE Table 1604 R

solstar-L2} YAE=e w3 AEL B8N0 d3g F= AL o 4 v} HAaxe

Mok w32

e B g F& Bl £ Fastel 0 45AY P °3%° mlAch WA 2 E)
B VAE 1006€ J1EOE B Wl 70g FEQ Zo] FUB 2o wuEch 7 A
& wolA U +EUB FF08 W £5A U 4 gk Ea ojufol &

i &
solstar-Le] A7bgo] Erettiehe AEel AAol 2 AR FA Eoks Zo2 Lehich
utetA 12} AfolM e 7 AME Solil YAEY ﬁaokf: S7AZIH A solstar-Le] §ek
& 24T West Ytk webd solstar-lel ArAEE DAAAT 2 AU dam
TS HMAIEA BFEEE AHE HIs Table 170] Vehliglch & 1764 viehd A
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AY 9 {54 2 AE ARE HsiME 72, 9AED, solstar-Le] B]Eo] 7 : 3 : 0.3
A= w) 71 Asiadct webd AE AZA(SAE 100g 712) 2] Tk 70g o|sHE

fAsh= o] npea sttt

Table 16. Flow property by dextrin and solstar-L used as gelling agents

Samples persimmon(g) | dextrin(g) | solstar-L(g) flow(zcore)
B (T 3 4
B 90 10 1 2
~C e 90 10 2 2

_“*,_D_,__ﬁ__ 95 5 0.5 1 j
_ E, 95 5 1 1
. F 9 1 1
- G 95 2 1
L ~~ﬁfﬂ—_ﬁ—m.¢ ,).__.iﬁ . 3 1

% flow : 9 : solid, 5 ; semi-solid, 1 ; liquid

Table 17. Flow property by dextrin contents used as gelling agents

B Samples | persimmon(g) | dextrin(g) | solstar-L(g) |flow(score)
Ao ] 30 3 5
[ T R 3 T
e 0% 4 3 L2

% flow @ 9 solid, 5 semi-solid, 1 : liquid

L whAEE AY AEY Ay

g o] &% WHrEA AEE AR AT FAEEE Ak 7] 8] e H
3tols 71sd-E& wol7l I3 wiE CE HUisided, Bt& 5’—7‘3}7] 8 AvFEES
Abgstolet. 3 AEFY E4& $A 317 #l8iA gellan gund AMESIATE Fd4te] H
7her& AARSY] g8 HeHANE AARE A= Table 183} il Aifoa o 5= %
o] FAAtg 0.15% H7181glS wf £ 71357} 5.7580) 2, 0.2% F718t AFo| 5,387
0.25% A7’ AEol 4.50H 2.2 FALE 0.15% F/Ig Zo] N &2 VEEE K7 of
Fof FelAte] Mrieke 0, 15532 ZAA4stect. Gellan gum?} xanthane gumE 24z} 0.2%%
ol E4E nlag A3, xanthane gumE ¥ 22 fEAHol ml¥ AL UF ZEAHA

[e]
ox
vhaEd SRR HUSHA] ¢dalrl.  gellan gumg ¥ A& xanthane gung ¥-2 A3} v

O

7
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3tlE uf, -8l WA Agten 1 Axrt A A Pot FHE IR 4208 W9
oth Gellan gumd 0.2% H7Islol& wf 5780 UF 2o} Qé"%‘* BE7E A7 diEel
gellan gum3} solstar-Le] A71eFE delsle S4& wlasigrt. 2 A2} gellan guns
0.1% H7SEL solstar-Lg H71tx e A2l BHol 7Y Holwyl mEe] geze
solstar-L& A 7}8}#] 913l gellan gum3tE 0.1% H 751712 stglc),

Table 18, Sensory evaluation of gel-type products using presimmon containing different

concentration of citric acid

citric acid content(%)
Taste

0.15 0.2% 0.25%
Acid 3.25 6.38 7.00
Sweet 5.88 5.38 5.50
Overall acceptance 5.75 5.38 4,50

Score ; 1:very poor, bLi:moderate, 9:very good

th NHEE AN A ARY AY

7HE o] 83lA ART B A AVt HAEE otk 3t I
A2 A wERR] €, Fait, AAHS $HE w@Eldte] AUt F 30U5L ARsPHA
of 54uoict, browning index®} MatE ZAslgon] I A= Fig. 12} Table 192} Adkc}
Fig, 1& Z& o83 yHi-54 Agol FAMBAE M7 F o 5Yuicie] browning
index8 333 AU R 29 S AR G255 30do] Bt Fof browmng
index?] xjoli= 0.1601% 3ZAMBAE HIigE chd FEo wiaiA WA golrh. PN
A 2] ZFe} Hrlao] ubE WIE wjas) B, Vit O 0.25%8 13 -2 0.128245L, -
atal 0,25%8 713 e 0.050001;4 Vit CE 0. 19878t FodAbE 0.15% H7bg 22
0.11120]m, Vit CE 0.1%87}8}3 7¢12h 0.15% H7I8EaL A4S 0.05% A7t 2
0.0432¢9it}. o] AZEER n|Fo] & uf FANNAE FANE 0.25% F7IE L2 Vit C
0.1% + A4} 0.15% + A 2E[QL 0.05% A A7 Aol 23 AxE JAsh= A}
7} #loluith. Table 19& 7h& ol 4%t WS4 AEol BANHA(4)E AT & 0] 5}
The] MaLE FHE AHE browning index MF FAEA R FANEE 0, 25% 2‘??“@'{? +
2} Vit C 0.1% + QA 0.15% + Al&ElQl 0.05%5 Al HIIEE ol ZAE HnE A
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Fig. 1. Changes of browning index of persimmon gel-type products containing some

antibrowning agents for storage

Table 19. Changes of browning index of gel-type products from persimmon for storage

\@%%T 02l 50 | 104 | 159 | 209 | 259 | 30 | 30¥d-0¢d

sample

control 0.1084 | 0.1529 |0.1828 1 0.1962 | 0.2543 | 0.2671 | 0.2685| 0.1601

1 0, 0554 0.090270 1034 0.1284 | 0.1811 0. 2235 0._1836 0. 1282_
o -; N HO‘OEI 0. 0501 F0.0450 0. 0696 0.050;3 0.0781 0.0931»«7 0.05?)3*"
s [o0at1 0.0714 |0.1034 |0.1347 0. 1613 | 0.1508 | 0.1523 | o.1112
:‘:47:::,8,:05;9 0.0Q_?ZLO.IISS @2 0.1459 0.1378—0. 1331 0. 0432

1 Vit € 0.25%, 2 : citric acid 0.25%, 3 : Vit C 0.1%, citric acid 0.15%,
4 : Vit C 0.1%, citric aicd 0.15%, cysteine 0, 05%

_83_



L a b DE
std 92. 67 "0.83 0.85
control 30. 41 2.98 7.08 62.69
a ] 31,97 3.13 8.97 61.37
2 30,33 3.13 7.39 62. 81
3 34.57 3,81 10.83 59,14
4 33.61 3,46 10, 42 60,03
std 92.71 -0.86 0.83
control 29.01 2.19 5.99 60. 32
sl 1 31.51 2,89 8.53 58. 46
2 29.78 2.94 6. 82 59,77
3 33,64 3,82 10. 04 56.97
4 33.73 3.43 10. 40 57,03
std 92. 67 -0.84 0.84
| control 30. 80 3.19 6.99 58.63
1 31.78 2,83 8.20 57.95
108
2 30. 34 3.08 6. 55 59.00
3 32.28 3.76 8. 62 57.70
4 34.33 3.53 10, 30 56.26
std 92. 68 -0.83 0.86 -
control 29,71 2.86 6.39 59.66
1 32,03 3.41 9.04 58,16
159 |- - S
2 28.76 2.85 5.87 60, 62
3 29,63 3.62 7.44 60.24
4 32.88 3.43 9.5 57.48
std 92.70 -0.83 0. 86 o
control 29.07 2.68 5.93 60.27
1 31.70 3.43 9.11 58.59
204l o
2 28.94 3.07 6. 05 60, 50
I 30,95 4.06 8.36 59.17
4 32. 66 3.60 9.63 57.80
std 92,67 -0.83 0.85 o )
control 25, 54 2,54 4.86 64.20
1 28,69 3.34 8. 41 61.76
2541 -
2 26.95 2.99 5.28 62.63
3 27.87 3.94 7.99 62,64
4 29,78 3.40 8.86 60.70
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Table 19. Changes of color of gel-type products from persimmon for storage
1 : Vit C 0.25%, 2 : citric acid 0.25%, 3 : Vit C 0,1%, citric acid 0.15%, 4 : Vit C

0.1%, citric aicd 0.15%, cysteine 0.05%

2 B UG AR HE wgel BREN A% AE HF e Table 203}
.

Table 20. Formula of gel-type products from persimmon

Additives Amount(g or %)
persimmon{peeling and crushed) 60g
dextrin 30g
cinnamomi cortex extract(0.2 °Bx) 10g
gellan gum 0.1%
vitamin C 0.1%
citric acid 0.15%
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ZAArpollA 2% H7Vs1S
18 77t %2 B3
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MEre] Asbato] A4S ME L, a, b7k HolRL,
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A 2

¥ 1 oebg B ool £ vl ntE FARAL
4 a1 L.
A WE& | A = s 2 Hardness
(&2 gd ) L a b 9B A n (8)
100 : 0 240 6.3 69 5 9 6 119
90 : 10 25.7 6.1 7.6 6 9 7 130
80 : 20 26.6 5.8 7.8 7 8 7 152
70 © 30 27.7 5.2 8.2 8 8 8 168
L 50 : 50 28.6 4.4 8.5 8 6 6 183
J L : Lightness, a : + red, - green, b : + yellow, - blue
* FH(30) : AERH69) : (1)
Sz e vl whE F-ARA}
A g v & A =’ *H5 A A Hardness
(R d%) L a b AW A (g)
60 : 40 25.8 5.7 7.5 5 5 4 158
50 : 50 25,6 5.5 7.3 6 6 6 160
40 : 60 24.2 5.2 6.4 8 7 7 186
30 : 70 23.8 4.3 5.6 8 8 8 199
20 @ 80 23.2 4.1 5.3 8 8 7 249
J L : Lightness, a : + red, - green, b : + yellow, - blue

w7+ A% (98) ¢ TR (2%)
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X 3. E HIE ulE FHRAL
A 2 g = o5 4 A Hardness
W & L a b DE gt (g)
0. 5% 25.6 5.4 7.1 7 7 5 176
2% 26.2 5.9 8.0 8 8 7 184
3% 26.6 6.2 8.2 8 7 7 182
4% 26.9 6.1 8.2 7 7 6 186
6% 27.4 6.2 8.4 7 7 5 182
J L : Lightness, a : + red, - green, b : + yellow, - blue
X 4. vign] &S el w478 F-RA
A4 =’ 5 A2 A
N = Hardness
A g W& -
L a b gm &4 gz (8
- ]
48 : 48 : 2 : 2 27.5 6.4 8.2 7 7 5 154
38 :58:2:2 26.8 6.4 8.0 8 7 7 176
28 : 68 2: 2 25.8 5.8 7.6 8 8 8 189
18: 78 : 2: 2 24.1 5.2 7.1 9 8 6 201
J L : Lightness, a : + red, - green, b : + yellow, - blue
+ AEug 0 By 700 i 30) : e g ¥y
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