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Physicochemical Properties and Physiological Activities of
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This study was performed to confirm the physicochemical properties and physiological activities
according to cultivar and parts of Ulsan sweet persimmons. The proximate composition of the
sweet persimmons was moisture 77.68~84.65%, crude ash 0.3~0.6, crude fat 0.29~0.39 and crude
protein 0.52~0.61%. Confirmed organic acids and free sugars in sweet persimmons were malic, cit-
ric, succinic, and fumaric acids, along with fructose, glucose and sucrose. The major fatty acids
were linolenic, vaccenic and palmitic acids. Also, K is the highest mineral in sweet persimmons that
accounts for the majority of mineral, more than 60% as 84.9~103.7 mg%. Contents of vitamin C,
total phenolic compounds and flavonoids were the highest in Fuyu peel as 139.91, 169.36 and 60.79
mg%, respectively. Electron donating ability and xanthine oxidase inhibition were the highest in
Fuyu peel as 30.6~91.2 and 26.3~91.9 mg%, respectively. Nitrite scavenging activity was higher in
peel than flesh as 51.0~76.4 mg% with slight difference depending on cultivar.
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S 14% BF,/methanol &% 2miE 7FslL 80°ColA] 304-7F
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malic acid, citric acid, succinic acid @ fumaric acid 5 4%
o2, o] & malic acid’} 31.24~60.81 mg%Z 7Y & $3F
S BT, th2 = citric acid, succinic acid, fumaric acid®]
o)A}, Malic acid®] 73-¢- xtgelM e FHgo] el Hls)
28] ol =& TS, F-Rollde vIs=d FEg JeRAT
Citric acid= Apgollx= Blsdt s, FRollxe A7t 2

Table 1. Proximate composition of sweet persimmons

Table 3. Content of free sugars in sweet persimmons
(unit: %, fresh matter basis)

Cultivars Fructose Glucose Sucrose
Ch Peel 4,56V 4.72% 0.79°
arang Flesh 4.76° 5.07° 1.56*
F Peel 4.17% 4.45° 0.60°
o Flesh 4.77° 5.27° 122°

YValues present the mean (n = 3).
DMeans with the different letters in the same column are significantly
different (p < 0.05) by Duncan’s multiple range test.

Sofl vl 2v) o) =A JEstth A T A3 w2
8 B7)ARS Jactic acidZ 68.65 mghZ A F714ke] 79%S
A FI AL Bte] £ Aole ThE AAE BT

fEF S 9 el fructose, glucose L sucrose T
320 EOIEStHTable 3). Glucose, fructoseZ} ZFt 4.45~
527%, 4.17~4.771%% 722 AASAL, sucroses W2 &
Fe B 5 o Aol AL, FeHEs 350
o) vls) ez F=A vEltth $9, A 59 A3 w9zt
fructose, glucose, sucrose®] T#ke ztzb 334, 3.01, 0.22%z+
I Bt B A7dde} fAkA

ZA¥pat. B ANTable 4), 859 AHs &1, o
% linolenic acid, vaccenic acid, palmitic acid7} =& A4t
o2 EIIHST FIAIAHEEEA Y ¥ (%) B,
A ) 24.8/75.2, I3 25.5/7450F HOH AWPAL g
Zole UYL, = 3 17.2/82.8, T 30.9/69.1°F )
oA BESIAME vlgo] iAo m #A Jelkith

/1A, #7148 855 4% A, Ko e 84.9-1037
mg%= A F71-e] ¢ 60% oS AR|EIRIL o R P,
Ca, Na, Mg <°|0th(Table 5). B2 Aol nol&H L 2
AE Aol= B ARNA ek Ao)E VRN K, Ca, Mg,
Fe, P= #FollX, NaZ I-50M thd 52 e BT

(unit: %, fresh matter basis)

Culii Composition
ultivars
Moisture Crude ash Crude fat Crude protein
o Peel 78.90D20 0.53% 031% 0.52°
arang Flesh 84.65° 0.49% 0.29% 0.61°
v Peel 77.68 0.61° 0.39° 0.55°
wu Flesh : 84.32° 0.33° 0.29® 0.55°

DValues present the mean (n = 3).

IMeans with the different letters in the same column are significantly different (p < 0.05) by Duncan’s multiple range test.

Table 2. Content of organic acids in sweet persimmons

(unit: mg%, fresh matter basis)

Cultivars Fumaric acid Succinic acid Malic acid Citric acid

o Peel 1.00M24 2.10° 3457 15.65%
arang Flesh 0.39° 1.87% 60.812 13.10°
v Peel 0.88 223 4532% 2021°
wu Flesh 0.19° 1.60° 31.24° 8.97

YValues present the mean (n = 3).

BMeans with the different letters in the same column are significantly different (p < 0.05) by Duncan’s multiple range test.
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Table 4. Composition of fatty acids in sweet persimmons
(unit: Relative area %, fresh matter basis)

Table 6. Content of vitamin C, total phenolic compounds and
flavonoids in sweet persimmons (unit: mg%, fresh matter basis)

Acids Charang foyo Cultivars Vitamin C phzggilics ﬂajg;zgids
Peel Flesh Peel Flesh
D.2)%b b b
Palmitic acid (16:0) 2217 246 147 294 Charang PleeL 6410 131.07 3671
Palmitoleic acid (16:1) 6.7 8.2 95 118 Fles 2224 63.88 1962
Elaidic acid (18:1) 2.9 6.4 22 6.0 Fuyu Peel 139.91° 169.36° 60.79°
Vaccenic acid (18:1) 269 287 274 272 Flesh 19.74¢ 58.26° 21.25°
Linoleic acid (18:2) 10.1 8.4 6.7 4.1 YValues present the mean (n = 3).
Linolenic acid (18:3) 28.6 22.8 37.0 20.0 ZMeans with the different letters in the same column are significantly
Arachidic acid (22:0) 1.5 ND? 0.7 0.8 different (p < 0.05) by Duncan’s multiple range test.
Lignoceric acid (25:0) 1.2 0.9 1.3 0.8
Saturated fatty acid 248 25.5 172 30.9 Table 7. Electron donating abilities of extracts from sweet persimmons
Unsaturated fatty acid 750 745 8.8 69.1 on the o,o-diphenyl-B-picrylthydrazyl radical (unit: %)
"Values present the mean (n = 3). Cultivars Concentration (mg/m/)
2] . 1V
ND: not detected 0.5 1.0 5.0 10.0
Ch Peel 31.502¢ 51.6° 83.4° 85.8°
s e o AAME  Flesh 45 11.6° 25.9° 68.9°
H Al =o Ay 7}o [} 0, O 7FA skeko
8, A 9 Ht 9ael Kol 126'12‘“’?5/“—& _} o w'o _] Peel 30.6° 53.9° 89.6° 91.2%
%00 Ferl 042me%E JERATHL slo] B APo] A8 Foyo  ppen 33 104 313 714
o . o FOFEo pHo
Auk Gl wiE ohd He TS B Vitamin C 87.0° 943 95.2° 95.8*
He C. BElR! Co #ak2 19.7~139.9 mg%=E JERAL a-tocopherol 93.4* 93.6° 94.5* 95.4°
o)F RHAHIL 1399 mghZ 7Y =kon, xgus 9 2 BHA 91.8* 93.4* 94.8* 96.1°

FE 222 2 197 mg%E AL Aole [UUTHTable
6). 27 F WE C FFmgh)ye He= Hol HFske

NZR 60~66, EFIE 11, shliF 36, F3 37, T&7] 139,
AL 83, AF 67-116 mg%f HSIME 43 Bol TFH

AT} Hendrik 57 A7, AF, Bsof, njdat 12 37te]
ulghl Co) $heke UnbH oz 10.5~20.6 mg%elBkL I,
3 T FRESY AAIE 2 F vlEl G 1,654~
2,249.2 mg%2] TFE HERAITAL st

ZEASIE 4 FEEEolE ¥ SuEAsE ¢
e ago] et TSl Zizt 131.07, 63.88 mg%, -7t
Z}z} 169.36, 58.26 mg%= A7t g HlE] 2~34] A= &
A et aEla R 58 ot 2 gl v
3 ot ES S HAoY FAEME ol Alele iR
o} A AT o] AR igelA e FEES o)8% A4F
oM Fisde A, 35 B Flddd 27t 6,238, 367 2
2,014 mg%o 2 YETy sidck 18ja o] 502 [AX%
300 mg%, BR-ht 20 mgAAE71E)E Bt en, A B
< FAAZRS 7 ARE AP Y U9 FHEY
B 44.07~196.98 mg%etsl RS

FEHRwolE g3 FHEANES fASE ATE B

Table 5. Content of minerals in sweet persimmons

DValues present the mean (n = 3).
JMeans with the different letters in the same column are significantly
different (p < 0.05) by Duncan’s multiple range test.

of Aol 4w, FFolM Z+2} 3671, 19.62 mg¥, -7t 7t
7k 60.79, 21.25 mg%=. 3|7} FA5o) g} 2-3v] A= =3k
3, B ot AR FHle) vla] of 24 e w5 o
Bou AFoAe felgh Aele AT

F2E9] AAFARE. 45 H3ES el 24404
9 2ATE LolRIIAF 70% e FE2E FHAAR AEE
0.5, 1.0, 5.0, 10.0mgm/ FEZ ZA|slq HAFA=RLS 25
S THTable 7). g5 2E 525 ol 9 (30.6~
91.2%)7F F5(3.3~71.4%)l Hlsl Fhow, 53| &5 T
5.0 mg/mi e 77(83.4~89.6%)7F FH5(25.9~31.3%) B}
453 & AS 2 A FE7ke] 2ol AAN o)
AR Fqrt 27 B AAFASE B 22l &
B o 1E AxFemS W, 0.5, 1.0 mg/mllrs 3.3~
31.5%, 104~539%%, 50, 10.0°)A4E 25.9~89.6%, 68.9~
912%E Ho] % g&EFoT Zrishs AES Jehlith
olgA Iy Fo] HMARFAFo] w2 A wizy Ee]FH sl

o

i

(unit: mg%, fresh matter basis)

Cultivars K Na Ca Mg Mn Cu Fe P
Charang Peel 91,3492 5.58° 21 .02: 8.51 : 0.42: 0.1 2: 0.21: 26.26
Flesh 92.95* 14.59° 6.60 6.75 0.11 0.03 0.14 24.22¢
Fuyu Peel ]03.67‘; 7.30: 26.0 l: 11 .76: 1.07: 0.06: 0.2 1: 23.49:
Flesh 84.95 17.54 7.22 6.29 0.40 0.02 0.15 19.31

YValues present the mean (n = 3).

IMeans with the different letters in the same column are significantly different (» < 0.05) by Duncan's muttiple range test.
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Table 8. Effect of nitrite scavenging activity at pH 1.2 and different

concentration in the extract sweet persimmons (unit: %)
. Concentration (mg/m/)
Cultivars
1.0 5.0 10.0 50.0
Ch Peel 25.1"2 51.0° 55.7% 76.2°
A Plesh 20,67 45.0° 46.7° 60.7°
F Peel 24.8° 52.0°¢ 57.0° 76.4%
v Flesh 215 46.4° 48.9° 61.9°

DValues present the mean (n = 3).
DMeans with the different letters in the same column are significantly
different (p < 0.05) by Duncan’s multiple range test.

Table 9. Effect of inhibition on xanthine oxidase of extract from

sweet persimmons (unit: %)
Concentration (mg/ml)
Cultivars
1.0 2.0 - 5.0 10.0
Ch Peel 12,62 20.9° 74.2° 84.9°
AEE T lesh  1L1® 217 58.8° 79.1°
; Peel 263 3.8 817 9L
U Flesh 2390 265" 6950 87.8®

DValues present the mean (n = 3).
JMeans with the different letters in the same column are significantly
different (p < 0.05) by Duncan’s multiple range test.

2g+]e] = hydroxyl group®] DPPHS} AEs}71el go)g
TZ2E 7H7] WFolg= Apele vt Zeekal g
ot

A 2 34 F48IAI9) Vitamine C, a-tocopherol, BHAS]
AT 0.5, LOmgmolA 87.0~93.4%, 93.4~94.3%
YeRd #3950, 100mgm! &89 HAFTA 5834~
89.6%, 85.8~91.2%)7 W&t +FS R ¢, 4 T
B o]TE7)9 ethyl acetate 8 500 pg/mollA] 80.08%Z,
o] 59L& ghxe] HAFFEES] 500 ppmollA] 60% F=e] A
AFgdsS BYra Barsigic.

FEE0] oldAiryd AAZE, o}FAAHEL nitrosoamineS Al
dehs U EEHEA, oY AATE FEE = T o
gt TE oEH R dvtet FUleke A¢S KAt FEE
FE 50 mgmPlME B-5-25(76.4%)°F 2E25(76.2%)= Bl
53t AAES BN, H-RaS5(61.9%)9F 2-8(60.7%)
we 2ASE Jeislen, F5E Aole YepA &tk
(Table 8). €A, Nitrosoamine2 F/J%9¢ 2] pHET 49
o] pHellA Aol FX=m, 53] el pH 94 2
Aol 7P Bol EANE Aog A AN, o9 FE
Eo] nitrosoamine?| A4S ZA AAY £ ot HAGHECH

F2E9] xanthine oxidase A3 ZL. 7} F=0] FoH A
BFEE T 1.0, 20, 50, 100 mgm/Z ZA3k] A3
ZA7(Table 9), xanthine oxidase AF|EAEL 73(12.691.9%)
7F F5(11.1~87.8%)° B3] ot 3 A8 F2EY F:
Z7l Wl xanthine oxidase A& F718l], = 10
mg/mPI e 3, F8o] 2zt 84.92~91.91%, 79.08~87.78%
o] Aafleg HATh Tea FFEE BEW R/ &g v

3 7+ F2E ToollM I =2 AFE&S H3h. Masayoshi
59L& flavonoid Z9 A myricetin, kaempferol, quercetin®]
xanthine oxidase A&7t gLt vepdtly »rysiglch
18]3L ©]2]%F xanthine oxidase A3EJL polyphenol EE
% AW hydroxylZ7]9] 1A we} AH=sF b=,
gallate”] & 3t A5 AsEHrT 58 AR R A
a3 RaE wprh o

=

Ju

SR GolA ALk T7ke] FF E 5L g s A
Aoz zAIA}, F 2RI 70% Adebe FEE] X
A% 52 BAE dxe v Ao dREE ke
B 77.68~84.65%, Z3|E 0.3~0.6%, ZAW 0.29~0.39%, =
WA 0.52~0.61%= VERGTE ER1E {713 B R 747t
malic acid, citric acid, succinic acid, fumaric acid %
glucose, fructose, sucrose ©]Sit}. A ¥4 linolenic acid,
vaccenic acid, palmitic acid’} S8 XAko|9lar, F71de] g
e Kol 84.9~103.7mg%= 7FF Fol AA Fr71de oF
60% o1’ ARAEATE HEW! C, FHEAsItE 2 &5
Byo|= gk 74zt 13991, 169.36 2 60.79 mg%z F-f3
o 7F w9t} AxLels 2 xanthine oxidase A &|E4
2 PRt 247 306912 B 26391.9%2 7FE EUL,
oldAd AT FHI7t 51.0~764%Z ol g Eghon,
5 Apole (UTH

o

+

T of X
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