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Abstract

Cell wall components were decreased during maturation and postharvest of persimmon fruits. Conte-
nts of pectin and alkali-soluble hemicellulose were increased during maturity, but those of acid-soluble
hemicellulose were decreased. Contents of pectin and alkali-soluble hemicellulose were decrease in
soft persimmon, whereas acid-soluble hemicellulose was increased remarkably. Cellulose contents were
increased during maturation and this tend was notable in soft persimmon. Contents of cell wall polvsac-
charides per 100g-fresh weight were decreased. Contents of total pectin and insoluble pectin were
increased during maturation but decreased in soft persimmon. Content of water-soluble pectin was

increased during maturation and postharvest.
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¥ Agd AR A A A Tel A A
B4% A7 (Diospyros kaki, L)o2A H%7(N3
105~110%, mature green persimmon : GP), w4 7]¢]
77N 8t 130~135%, turning stage persimmon : TP),
=7+ (A 8 155~160%, mature persimmon | MP)3}
5718 25Tl A 30947t A3}A1R1 A (softened per-
simmon : SP) & AdMEZE AHg-ssict.

MzZo & 3 MEY FMCiFe 2E

Axw el F2& Yamaki 59%70] a7t whie oz}
#3515 AAYL 7H8% 100go] 80% ethanol 200 m/E
7kste] FABRE F 80T A 10%7F 7Hddte] A4E
832 oS 33 A A, qsla FAAxE QS
&4Z B84 E4(alcohol insoluble substancs @ AIS)=E
slodc}. ©]71& a-amylase(from soybean) 1mg/miE
#4851 50 mM phosphate buffer(pH 6.8) ol @&tAlA
30Tel A 124]17F #l2lg %ol t}A] protease(from Strep-
tomyces griseus) 1 mg/miE 7}8lod g-amylase 2]} 5
d¥ 22 AT oS YAFEsig e AdS
444 Za(water soluble material ;: WSM) & &t
AAALS Al AE(cell wall fraction : CWF) o2 &
At AlEy ARE NaClO, 150 mg3} %A 4uH2-¢
Fh3he 254 100 S 7}sted 70T A 1A17F A E
% JAalRelslod AbAAL lignin Yo 2 sy, I
Alell 0.05M EDTA-2Na 10 m/g 7}slo] 80Co|AH 30¥%
7t 7hdste AARR & Qe AR NS pectind
o7 gk F& A= 005M H,S0, 100 i &
ste] 100TAA 5A1Z Bl ohg AR Es e
AN e A 744 hemicellulose2 3lsich =, Zhajol
4N KOHE 7}3}3 N, gas 7|58boll Al 12417 whx)&
¥ AR sl Q& AAYE oG] 7HEA hemicel-
luloseE 3tgd 3, AALE cellulose BH o2 sjgic) 7+
H 3B dialysis cellulose tube(M.W. cut off, 6000) |
Wo| {48 2417 BAF F SAAxs S F3Y
22 e A

ox Lot o

PectinZle| 28 3 I

Pectin®@ ] 28L& Ben-Arie o] 3i&l wol| o}a}
4F B84 BAAS) £/ et &8 AS
444 pectin(WSP) 2.2 3l¢lw, #talel 05% EDTA
288 7lste] 4813 7L versene-soluble pectin
(VSP)2 2 slgc}. £-4-4 pectin(IPS)-& &-& ARALE,
2832 # pectin(TPS)& 4% &44 E3& A3 3
Ao e sErEHE Ag 2z Asde R gl

Pectin®] #%3}& carbazole w]y‘We| w2} 7} A|g
49 05mie} 1§ P4 3miE I Eistd 2087
Zebrledsle] WzhA|7) F carbazole AeF 100 W& 7}
gtod 24170 HAA kg 530 nmell A FRES A
&9l 2.v) galacturonic acid®] 7ol oJsle] ks

A&t

MZE A hexose, pentose 3! uronic acide| Hgt

Ahmed®} Labavitche] sbH9e) wie} Al E8 AR 5
mgoll 23 F4A 2miE vIste MU AMAFAN F
4 05mE A3 sl oA FF4 05miEg 7t
sto] k3] L8417 o5 HEde] 10 mizt HA Mg
£-99-5 hexose, pentose % uronic acid®] AL A|ER
AH-3hdct

Hexose 2] A2 anthrone ¥]A#9 o u}z} 2| 844
05m/2} ¥ anthroneX|e} 3m/S 2 Esilo 1587
#al & Yzsle] 620 nmollA FF=E EA 3l glu-
cose FzAlel olalA Feke A&t

Pentose] #aFL orcinol ] AWl iz} A] 5 &
1mi¢} orcinol-FeCl; &4 0.1 mi/, A& 4t 1m/E #
£33 ohg 1087 Febridsted HAHA7] F 620 nm
M FBEE ZA5.2n] arabinosed] FaAlol &
o Fg AEsisch

Uronic acid®] Agk-& carbazole vl %ol ujz} &)
shoich.
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o] grepe WAy o|He] HAd| wlste] k5343t A
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2313k
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ol AzY guFsl AEAssEn FAA Fe4 ¥
o] Zr}sh= f4ty} #A=le] jr}. Wallners} Bloom™
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Table 1. Changes in the contents of alcohol-insoluble
substance, water-soluble material and cell wall extrac-
ted from persimmon during maturation and posthar-

vest (g/100g-fresh weight)
Stages ®  Alcohol-insoluble Water-soluble  Cell
substance material wall
GP 433 1.50 2.82
TP 3.64 148 2.16
MP 341 1.70 1.68
SP 3.30 217 110

a) GP : mature green persimmon, TP : turning stage per-
simmon, MP ; mature persimmon, SP : softened persim-
mon

3} Knee 592 in vitroo} 4] EolE 9} Alel polygala-
cturonase g *2]3t A3}, A ¥y QL3 J24 pectind
ZAadlH A 7184 polyuronides Z7bcta M waled
ol webA abde] sl Fofl dF B84 EAF A
X Jio] istws £44 Fao] Frlste AL
A B E4sTo o4 HEHo] Easo] HEA
EAE A7) g Aoz Ay, A Ee) vy
A Fle] gle Aoz Y=
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Table 2= A2= FHAEE FPsto Az A
24 Ao A4 5% lignin 7HAsl, pec-
tind-& 157.2~184.1 mgo 8 A5l Z7hsle] oy,
Al Me 1491 mgeg ZHastdch AF 7144 hemi-
cellulose= AFFolle 743t o) Ao de =H
Z71stgx, o7ke) 7H44 hemicelluloses AS5So =
Z718 wh JA e M= A3 a3t} Celluloses
=%7b5 7oA Zhzh 2902, 307.6 mg/g-cell wall
o], QAo A= 389.9 mg/g-cell wallo 84 A<z}
dstel w2} FAreloch 2y o)) AT e
Zadles Aol

el dspel Aden Hale] e pectinAo]
FAle] dslitel aie} 7tadhde B 0e B o1
AT} FrAME Ao, o] A" mel & pec-
tind o] §eko) Frigohe B uWehe i zlo]st gl
Sich. Pectin® & Q&g A Eofol 2jsled 7124
polyuronide® A th= ¥ 7ol A7tz A9 polyga-
lacturonase2] z]2]el] 2|3}l LA pectine] Z7}gc}
= B 2g w23 o) Ao 49 pectinW o] i
pectin ¥ Aol 8] F44 pectin@o] 44 poly-
uronide® H#x Aty Yzsich Hado] A&
d2tgtell we} hemicellulose®] ME 215 Pato] Yo
ol H 051 o) wiw A 4] hemicellulose-&

7o Wsprl glvke 2% gty £ adpeld A%

Table 2. Changes in the contents of cell wall polysac-
charides of persimmon during maturation and posthar-

vest (mg/g-cell wall)
Sta; a)
Polysaccharides ges
GP TP MP SP

Lignin 55.2 40.8 21.6 20.6

(155.7) ¥ (88.1) (363) (227)
Pectin 157.2 161.9 184.1 149.1

(4333) (3496) (30L9) (165.1)
Acid-soluble 2182 194.8 181.2 266.4
hemicellulose (615.3) (420.8) (3044) (293.0)
Alkali-soluble 279.0 2985 305.5 173.6
hemicellulose (7869) (644.8) (501.0) (191.0)
Cellulose 290.2 3039 307.6 3899

(8184) (6564) (516.8) (428.9)

a) Stage symbols are the same as described in Table 1.
b) Values in parenthesis were calculated as mg per 100g
of persimmon.

Fol& Ak 7}-8-A hemicellulose] 7}A 9} ohzte] 7H4-Al
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Table 32 M ¥X¥& FA3l1L 3+ pentose, hexose,
uronic acid®] g =AY Aso|t)h Al A&
Zol| uronic acid& thi F718= 7 o3, hexosex
7)o Z7)stgd o) pentoset FEI Wislrl 99l
o, odA|d] A= pentose, hexose ¥ uronic acidy 7}
stk a8z 2 FAge] §auEL pentosert
27.4~30.1%, hexose?’} 458~49.2%, uronic acid7}
219~258%24 Aol Aes dstFe] S W
7F stsdek
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Table 3. Changes in contents of pentose, hexose and
uronic acid of cell wall extracted from persimmon du-
ring maturation and postharvest (mg/g-cell wall)

Stages Pentose Hexose Uronic acid

GP 202.8 3168 163.5
(29.7) (46.4) (239)

TP 208.7 316.8 166.9
(30.1) (45.8) (24.)

MP 2113 360.8 198.6
(274) (46.8) (25.8)

SP 195.8 3320 147.3
(29.0) (49.2) (21.9)

a) Stage symbols are the same as described in Table 1.
b) Values in parenthesis are the ratio of content.

Table 4. Changes in the contents of pectic substances
of alcoholinsoluble substances extracted from persim-
mon duirng maturation and postharvest

Pectic substances ¥ {(mg/100 mg-AIS)

Stages @
WSP VSP IPS TPS
GP 3.95 141 561 10.96
(171.03)9  (61.05) (242.91) (474.57)
TP 414 147 7.12 12.73
(150.70)  (53.51) (256.07) (463.37)
MP 450 161 7.27 13.38
(15345) (54.90) (24791) (456.26)
SpP 5.52 1.89 4.22 11.63
(182.16) (62.37) (139.26) (383.79)

a) Stage symbols are the same as desctibed in Table 1.
b) WSP ; water-soluble pectin, VSP ; versene-soluble pe-
ctin, IPS; insoluble pectic substance, TPS . total pectic
substance, AIS : alcohol-insoluble substance

¢) Values in parenthesis were calculated as mg per 100g
of persimmon fruits.

11~13% A% A8t 2, Fatde] A& jtel whe} oha
F7sld ey ARl Fhasle Agolqdcl B44
pectin(ISP)& *=%-7]o] 5.61 mg/100 mg-AISel|A] 4
7)ol A& 7.12 mg/100 mg-AISE 2718l m, shsr)ols
FA Wl 9dsley A E 4.22 mg/100 me-
AISE ¥ #}38] 74319t} Versene-soluble pectin(VSP)
< AgFdde TR F37} gdodovt dAldlA g
MR, 84 pectin(WSP)& &3l F420
F7htg o Aol o5 dAxstgck ez, A4
100g & pectin®] W= A5Fe FaHsA st
21} AAGME 44 pecting F7lshe w244
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Ao} <13}l Foll middle lamellag] FAA %3] pec-
tindo] &EAe} zhgof oJste] Fafx|e] AR} o
24 FgAe) HESEHEI sz 26 polygalactu-
ronaseE 2513 o) 5244 pectino] 752, &
vlE9] od3}4] polygalacturonase2] ¥A3Z7hel 44
pectin®l F7} 9 AEr} Ao B2al9r glon
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2 £ pectinM 9] 7HAHAS pectin B FEA ] 2go
2 384 pectine] 7144 polyuronide2 A%=7] o
9l Rez Atgd.

2 o
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micellulose @) §eke Z7}st= ubd AF 784 hemicel-
lulose2} ligning 7t4astedch 28y dAjdlA+ pec-
tind5} otzbe] 71443 hemicelloluse®) 7tAo} 47144
hemicellulose 8] Z7}7} S8l c}. 18l s 4
Foll cellulose?] F2F2 Frlstgon, G MEY
o) 3k FAastddck # pectind# B84 pec-
tinde} e A5Foe FUREidod dAldAe
A3 Fastged, ko 84 pectind 9] ke
AEt F5Fo Fr1siedch

A o

£ dFe g 19883 st FRAIuA
£1(891-1508-062-2) ot €l5led 3 AFHze] dN-
oo, AT A Ysted F FFAAD LS A2l
F &= volr}.
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