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Physicochemical Compositions of Raw and Dried Wolha Persimmons

Ji-Soon Im' and Myung-Hee Lee
Department of Food Science & Biotechnology, Konyang University, Chungnam 320-711, Korea

Abstract

This study analyzed the major chemical components of raw and dried persimmons (Diospyros kaki Thunb.). Raw
and dried persimmons contained (respectively) 85.52% and 47.36% moisture, 0.10% and 0.13% crude fat, 0.30%
and 1.89% crude protein, and 0.56% and 2.0% crude fiber. The main free sugar components in both raw and
dried persimmons were glucose and fructose. Seventeen amino acids were identified in the dried persimmons, amongst
which the dominant ones were aspartic acid, glutamic acid, histidine and arginine. The total amino acid content
of raw and dried persimmons was 3,130.76 ppm and 12,849.33 ppm, respectively. The major fatty acids in total
lipids were palmitic acid, palmitoleic acid and linolenic acid in both raw and dried persimmons. The raw persimmons
had 23.22% palmitoleic acid and 32.70% linolenic acid, suggesting that they have a high ratio of unsaturated fatty
acids. The mineral content of both raw and dried persimmons was Na < Fe < Ca < P < K
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=7 7](novasina, RTD-500, Korea) =
30CoNA =439, pHE= pH Meter(Mettler Toledo, MP
225)2 A3t A2 SomogyHH S |83t o

AT = ARA (Model SP-80, Tokyo Denshoku Technical,
pan) & AFESH] BEE L, MAEE ozt FAEE bt
o2 Yeldch ojuf A183F RFFS 1.:94.39, a:-0.09,
b:1.539] LS 7hzl HAE-S AREstAth

Felg

el FF2 AN DY FE 80% methanol 100 mLE
Fehel 0T 830 SO 27H 33] %2 oIk
o] rotary evaporatorZ 80C o|3}oll A et EE3lal, S/
50 mLol| €371 Tk diethyl ether2 % #2]5}e] ©X]
A7 T F2& FXE3) nbutanolZ 23] FF E 35}
butanolF< AAAZ § $F& FF3t3L 50% methanol
5 mLo| =¢] 0.45 ym membrane filter(millipore) 2 3}t
% HPLC(Waters 600, US.A)E EAJ5}9c) EAxHo=
mobile phase$} flow rate= acetonitrile /water(75:25)} 0.8
mL/minZ &}$ 2™, chart speed} detector= 0.5 cm<} RI
differential refractometers AM8-5}51 31, attenuation®} injection
volume 649} 20 uLZ 7 =3} THO).
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£33 3 02 ym (millipore filte) 2 233tk &9 1 mL
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trifluroride-methanol S 715} methyl esters} A7l U3
GLCZ #43tdom, Ait EFF2 Sigma Chemical
Co.9] fatty acid methyl ester EFEF2 A8l o] uj
AH&-8F GC= Hewlett packard 3396 series 1T integratorS

AHE3FA T GLCZ3 -8 SP-2340 (30 m % 0.25 mm LD.)
fuesd silica capillary columns AFE-3}$3, Q8 25+ 16
0ColA 387 FAAIZ] 3 3Cmin A 52417 the 220C
oA 1087 FAAA A48T GCo U7 2 AE7]
(FID)9] &5+ 240C 2 250CE 3}, SR |AE i
7}~ 0.8 mL/minZ 3}¢] split mode(split ratio = 60 : 1)Z
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Age] F71E F49-2 Atomic Absorption Spectrophotometer
(Varian, Australia)?dH] S o] 835}e] YAEFFroz B
A3tk EAZAL Calciume] 75 FlameH 2.2 N,O
WS AFR3te] B231921, Sodium, Potassium, Iron
EXZ7L Flame' S 2 acetylene WU E Al83o] £4]
stk AAE= I A5l 8 mLe] A4k 2 mLe]
FHTE 3718t MicrowaveZ #3391 21, E3A 5
= A 2AZHESE s 3 SRFE o83t 25
mLO.Z mass upst] £AISHATE 91 E| BT vl
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SRR
FE L3I ATE AOACS] GNHFR EA o whe}
et A¥, FEIFL 85.52%, AL 0.10%, 2T
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Table 1. Proximate compositions in raw and dried persimmonsl)

Compositions Raw persimmon Dried persimmon
Moisture(%) 85.52 4736
Crude fat(%) 0.10 0.13
Crude protein(%) 0.30 1.89
Crude fiber(%) 0.56 2.00
Crude ash(%) 020 1.57

"Values are means of triplicate determination.
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Table 2. Water activity, pH, reducing sugar and soluble solid in
raw and dried persimmons'

Compositions Raw persimmon Dried persimmon
Aw 0.994 0.838
pH 5.68 573
Reducing sugar(mg/g) 85.00 222.18
Soluble solid(*Brix) 12.60 56.40

"Values are means of triplicate determination.
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Table 3. Hunter’s color of raw and dried persimmonsl)

Position Raw persimmon Dried persimmon
L L 4758 37.80
Outside a g 1923 1101
b b 7340 2017
L L 6655 24.96
Tnside Yo o 1690
by 255 29.66
"Values are means of triplicate determination.
welg
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glucose 9} fructose?+o] AEF ATE Glucose$} fructose=
A7) 7= 27 647%S} 5.66%, 23 217} 20.96% <}
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glucose 9} fructose 2]l sucrose®™= A&3FR o o= H]H]
& el AHA] ekgkom, Oh()e] ATellM® 23+ AlAF
oA glucose$} fructose THS &I B slt)



614 = A FA -5 5

Table 4. Contents of free sugars in raw and dried persimmonsl)

Compositions (%) Raw persimmon Dried persimmon

Glucose 6.47 20.96
Sucrose ND? ND
Fructose 5.66 20.75

?Values are means of triplicate determination.
ND: Not detected.
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L) AT 2] FAol At S BT 2
= Table 59} 2t} A7+ FA4Joln| =2t 5 glutamic acid
Shko] 644.94 ppmO.2 71 =9kl aspartic acid, histidine,
arginine, leucine, lysine, threonine 52| =22 =4 YEl:
5™ valine, threonine, leucine, lysine, phenylalanine 5 2]
grolm) Al e 137~194 ppm O E VHERStTE 3273
M B 1789 opn)i=sto] Rt 23te] FAdof
u] =2} = aspartic acid”} 1,603.89 ppm o2 7} Bk,
glutamic acid, histidine, arginine 5] =AthZ A Uehst
© 1 valine, threonine, leucine, lysine, phenylalanine 5 2]
ot ieat ke 487~792 ppm & LFEFSTE 3273
A Aol A BR1EA] 2 proline©] 949.69 ppm HEH
Ak A7 27Ee] Fopr] At e 24} 3,130.76 ppm
7} 12,849.33 ppm &2 7o) AT 4.1} =9k F

Table 5. Amino acids compositions in raw and dried persimmonsl’

Amino acids (ppm) Raw persimmon  Dried persimmon
Aspartic acid 425.71 1603.89
Threonine 184.40 760.31
Serine 148.36 576.05
Glutamic acid 644.94 1577.90
Proline ND” 949.69
Glycine 163.77 630.34
Alanine 160.40 621.49
Valine 14378 594.48
Isoleucine 131.66 487.72
Leucine 194.29 792.09
Tyrosine 82.70 143.38
phenylalanine 137.37 51227
Histidine 241.63 155826
Lysine 187.09 740.55
Arginine 203.99 1064.47
Cystine 61.38 196.40
Methionine 19.29 40.04

Total 3130.76 12849.33

"Values are means of duplicate determination.
ND: Not detected.
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A, 3 3+ o}u|=2kl cystine¥} methionine-> A 7Houk
oA BT O ofu)iitel] vlE| dujd oz v AF
Atk Oh(1)9] ATolME E3FA 1759 o=k
ZRIg Ao 2 Biskal 31OH, Moon 5(6) 7] 75
Fol| glutamic acid®} aspartic acid®] ¥HHo] &2 Ao
Husta glo] B A7dzie) dxjshe A3 BTl

LA At 23] At 2492 Table 63 2t
Aol AuAE 248 B8 A3} lauric acid(C12:0),
myristic acid(C14:0), palmitic acid(C16:0), palmitoleic
acid(C16:1), stearic acid(C18:0), oleic acid(C18:1), linoleic
acid(C18:2), linolenic acid(C18:3) 5 14%°] &1l oH
0] %= linolenic acid(C18:3)7} 32.70%, palmitic acid(C16:0)7}
31.08%, palmitoleic acid(C16:1)7} 23.22%, linoleic acid
(C18:2)7} 3.47%, oleic acid(C18:1)7} 2.22% <o 2 Hol
shrElol AT Saturated fatty acids(SFA)T  lauric
acid(C12:0), myristic acid(C14:0), pentadecanoic acid
(C15:0), palmitic acid(C16:0), magaric acid(C17:0), stearic
acid(C18:0), arachidic acid(C20:0), behenic acid(C22:0)= 8
Fo] IAHAG &3k, o]F A 7] 17§ monounsaturated
fatty acids (MUFA)+= palmitoleic acid(C16:1)<} oleic

Table 6. Fatty acids compositions in raw and dried persimmons”

Fatty acids (%) Raw persimmon  Dried persimmon
Caprylic acid C8:0 ND” 0.69
Caprylic acid C10:0 ND 0.62
Lauric acid C12:0 0.16 020
Myristic acid C14:0 1.62 3.06
Pentadecanoic acid C15:0 0.18 0.79
Palmitic acid C16:0 31.08 48.62
Palmitoleic acid C16:1 2322 11.07
Magaric acid C17:0 0.34 0.60
Stearic acid C18:0 1.42 5.62
Oleic acid C18:1 222 1231
Linoleic acid C18:2n6 347 3.63
Linolenic acid C18:3n3 32.70 9.88
Arachidic acid C20:0 0.62 0.54
Eicosatrienoic acid C20:3n6 045 ND
Behenic acid C22:0 1.82 1.62
DPA (22:5n3 0.70 0.75

Total 100 100
UFA(%) 62.76 37.64
SFA(%) 3724 62.36

"Values are means of duplicate determination.
2
ND: Not detected.



acid(C18:1) 2%o] elw o, 2tz 2322%9} 2.22% S
SHrekal AT o5 Ajto] 271 ©]/3<1 polyunsaturated
fatty acids(PUFA)< linoleic acid(C18:2), linolenic acid
(C18:3), eicosatrienoic acid(C20:3), DPA(C22:5)% 4Fo] &
A=A 747t 347%, 32.70%, 0.45%, 0.70%S FHr3laL
AR AA A o7 TpAE e 37.24%0] 0.1
XA 3R 62.76%S YERA SATE Moon 5(6)
A7 550 BEXSAMES 702%2, & AyE #
Basledl ol F5ol wet Ak 2439 gl tha
Zpol7} Qe Ao= At Ty dabr] sthe] AP 24
S #2493k A= myristic acid(C14:0), palmitic acid(C16:0),
palmitoleic  acid(C16:1), stearic acid(C18:0), oleic
acid(C18:1), linoleic acid(C18:2), linolenic acid(C18:3) &
15%°] #5300 o]F palmitic acid(C16:0)7} 48.62%,
oleic acid(C18:1)7} 12.31%, palmitoleic acid(C16:1)7}
11.07%, linolenic acid(C18:3)7} 9.88% 2.2 o] 375
o] AU} Oh(1)9] AlAIF 27+ A7l A% palmitic acid}
oleic acid”} 7F ol ZHEE o] Hs=3 e YERAI
YotA] 2] ESAPLAE S 62.36% 0100 EX 3}
At e 37.64% 5 JER SIS A EXSAY
2bo] AR oF 1.694) =2 HhH 7ol A= v
2 BXAAE Si-aFo] Es A4t 60% 8% Hholl

A 3kt

2713
LA A 27kl BHE FAAE FES BHS
A= Table 734 2 A7) 7RG AASE B4 G

AE UYEF 0.60 mg, 25 190.49 mg, 24 11.73 mg,
A 1.17 mg, 28] 210] 5252 mg/100 g HEEHRoH,
ZHE E4% A= UYEF 2.77 mg, ZF 859.63 mg,
ZH4 1620 mg, 3 3.17 mg, L&) 219] 84.90 mg/100 g
AZE A 2 24 oA BE nje} Zo| 53] Fr)&
= ZE Aol AP ¥ T AEHUTE ) 4F
S AHT 450, QS Lol 2 FEH AT F2
718 24 F K #0] 53] #4 Uehd Aoz Ho}
UL AF YFEEAY o8 7Fsdo] vl =& AeE
NEE:I=S

Table 7. Contents of minerals in raw and dried persimmonsl’

Minerals Raw persimmon (mg/100g) Dried persimmon (mg/100 g)
Na 0.60 277
K 190.49 859.63
Ca 1173 16.20
Fe 117 317
P 5252 84.90

"Values are means of triplicate determination.
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£ 030, 1.89%, 7= 0.56, 2.0%=S 2+zF VERAS]
, TEIANEE 0994, 0.838, pHE 5.68, 5.73, B+t 126,
56.4 °Brixs 27t YERTE ARAE o]§3te] S35 A
7t 27+e] WE Lk 947} 47.58, 37.80, W= 66.55,
2496 77 YR A, A% bk 9F7 73.40,
20.17, W= 26,55, 29.662 217 YELh 2T g
HPLCZ =73+ A3 glucose} fructose THo] &1 HSITh
Z7tol| A ko] 953] =0} glucose= AYZFHET) 3.24H],
fructose= 3.6781 2 ERIF| T} o] eihS B4 A
ZA B 17E0] SR FAobv| =4t 5 ARk
20 2 glutamic acid, aspartic acid, histidine, arginine®] &=
o] =74 Yel}S™ valine, threonine, leucine, lysine,
phenylalanine 5¢] Botn|ibEo] ST HEH A
A 7o) Folm At ke ZH7) 3,130.76 ppmt
12,849.33 ppm .2 7to] AZFE O 4. 10 =9k A
2 Z2AES BEASE Ay myristic acid(C14:0), palmitic
acid(C16:0), palmitoleic acid(C16:1), stearic acid(C18:0),
oleic acid(C18:1), linolenic acid(C18:3) 5 14-15%°] 21|
o™, ©]= linolenic acid(C18:3)7} A7toll 32.70% =,
palmitic acid(C16:0)7} Z7oll= 48.62% 2 27+ 71 ol
gRrE o] AT TS AASE B4 Avhs A7t
3 27ke] YEFS 0.60, 2.77 mg, ZHF 190.49, 859.63
mg, 24 11.73, 1620 mg, & 1.17, 3.17 mg, 12|31 Qo]
52.52, 84.90 mg/100 g 2t AZHJ. 53] F7= T
ZFT Qlo] 47d] =& T AEEHU oW ellA 1
ol 953 Eot 22 AR 454, 12 Lol E
1= ATt
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