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Calyx-End Browning in Various Persimmon (Diospyros kaki)
Cultivars and Anatomical Observations in Flesh Tissues

Na, Yang-Gi - Kim, Wol-Soo - Park, Hee-Seung - Choi, Hyun-Sug -
Choi, Kyeong-Ju - Lee, Youn - Lee, You-Seok

Calyx-end browning in sweet persimmon (Diospyros kaki) fruits is the postharvest
disorder during the storage and shows different proportions by the cultivars. This
study was to evaluate fruit texture characteristics at harvest and to learn how
browning in fruits affects the cell structures in different cultivars. Persimmon
cultivars included ‘Fuyu’, ‘Jiro’, ‘Uenishiwase’, ‘Daiandangam’, and °‘Ro-19’,
which were harvested at the end of October in 2003 and investigated after 100
days storage. Fruit texture varied with different cultivars. ‘Jiro’ and ‘Ro-19’ fruits
did not have browning symptoms while ‘Daiandangam’ fruits had approximately
80% browning of them. There were no visual differences for the cell structure in
fruit peels between fruits without browning, such as ‘Jiro’ and ‘Ro-19°, and fruits
with browning, such as ‘Fuyu’, ‘Uenishiwase’, and ‘Daiandangam’. The most outer
layers in a ‘Jiro’ fruit peel arranged one to two epidermis which could not induce
browning in the tissues, while ‘Fuyu’ had two to three layers, inducing a browning
symptom. Although there were no differences for the tissue structure between
browning and normal fruits, browning fruits did not have apparent cell organelle
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and proceeded degradation of cell walls in the flesh.

Key words : cell structure, fruit texture, Fuyu, Jiro, MA storage
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FAS 7PE Bol AstA7IE allole R @Y AW d4to] AL, A (Jiro) ]
A5 2 AE7E Ffol Hlsl dgk Ae= 4efA] ArKShin et al., 1994). A7 Z=7] 1~27
Y4 Atolell 48] HAYStE AstE A v I ‘23 Awolgial 4 AR A e
A 7] A FZF FLA 98 e FFS FAAA AlRE HA AxdS
ste] 5 £0 7 MIHHI o]HE FRletY I 1+ FHIE A "ok HEgh
W Folek A 791 BAVE e FREM 7R vE @] Holu Ag dstkE
FHEIA = =t ¢E A ATHChoi et al., 1998; Kim et al., 2002; Lee and Yang, 1997;

Yang et al., 1999).
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Glenn 5(1985)2 A& TYAEE HaxHe] 125 FAGE 23 6¥0l= FEF ol
710l BAE Aol #EHoy 7ol ol5°] A HA AAHY &2 FL 697 8Y
o 24 ¥ gdol= Falo] el Ak A3 QA doa stk wEkA JFEHE
o] g F g R AEHS AEAT e AFe] IFE JAAZ Aol stk

(Faust and S hear, 1972; Glenn et al., 1985). S}A| ¥+ Tz

2
N

il
r

.
gl

¢
.
it

o

o

(.
Lo
[
ro,
_O‘
)
rr
>
H
2
Lo
o
:;l,

S

4
= "1]4«] '63318“4 §]r°ﬂ o gt —L%% o -9 ”]*g‘fﬂ' Aot 3 &3 FF T P B
o] FEH = Ffref Ao AWEY Abolof] g W ol it

ko))

mepA 2 ATE kel AuiEE AR, ZpEP, cdibdzl, R, 28a (=
19 &S MA A% A] WA E = 2182 (flesh browning) T4 Aej e} o4 B4 2 AE
:rLZ:E THH R Bt HFdHo] AEFZEY Wstel| ouwgt FIFS HA=AE T



wrtel F5d HAY 2UEY 829 ety B 11
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127°E)ol| A &3k ‘X1 (Fuyu), ‘2}4(Jiro), ‘““§41ZA°(Uenishiwase), ‘T F7} (Daiandan-
gam), ‘2-19°(Ro-19) T FFolAth A7 H&=rt g #4 5705 0.06mm PE
(polyethylene) Z& EA|° ¥-& U HAVIE ol &3ste &d3] DE3 tho A2AFL
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Z1730] Imm ©]/¢%] S AR IFAL FFT T 100719 HAEAES 7R3 Z2AFSHA
o 5398 P9 EAHS5L Texture Analyzer(TX-XT2, England)E ©]-8-3l S743luct 2
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Fst AvE AAS s BF 242 Ixlem A7) G| A FAAS A TP A
g4, gk JE, Ed 59 #AHS A F v A-d T 7](Ultracut R, Leica Co., Austria)
0 FAZ Asto slide glass 910l 225 X|/detdth 222 60CollA

71 3 PAS 4% (Figueroa and Khan, 1993)2 ©]83}JA] periodic acid
& A st AAR & FAsEATE Schiff's 8-l A 1523t
% 1% sodium bisulfite &4l 10:=7F AHEslA E2= EZ AFHsHTh FAo] £
S 13537 93 polymountES Eojredl th2- cover glass® o] 24417+ 773k

v 7 (Axioskop 2. Karl Zeiss Co., Germany)2.2 773}t

2} 2w Z(TEM, transmission electron microscope, LEO 906E, Carl Zeiss Co., Germany)
& AN EE epon IAF A= BAnd HEE A5t 5L WHOE AT siA
AZstAth Alg e Ado] &olate s = RGO FE thso] 2P AE@7](Ultracut R,
Leica Co, Austria)E AFH&-3}4 0.6~80nme] FAZ sttt Add 222 gridol] x|}
31 uranylacetate 1% &0 102 A3t & FFFZ M H3}AL lead citrateZ 1027F AT
T oA SHRTE A AFHEAY. o] g AT FAIZ & TEM(MEO 906E, Karl
Zeiss Co., Germany)S. 2 73733} th
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3. EAIEA

FAEA ] 3k BA EA L SPSS(SPSS, Version 16.0, SPSS, Chicago, IL, U.S.A)S o]-&
sto] Duncan®] TS Bt 5% FrolaTold 4 Ay FodEs HSeATh

MA A3t 52y} HAYELS
0= M LAEA Fotort dibdzb o A9 80%] =2 %A@§r~ UrEMJ?h &
2, B wog st en 5% A4S 7P Bol sk
T 52 TS 953 AAs 24 JEbgth R A Al F5Au wge A%
el whet Y Eo] 2pol7t v 19961 Fd A Al A e S 7EA I 0T oA
CA #1743 A3} 28%7HA] WA= 2 C. W (Yang et al., 1999), A 5(1994)S E}ﬁ EA A =
A A8 0CAA 1877 A g A7 F 2o X AFH A RlA 424 RS2
P E0] 2459 67.9%% 2 xol7t UElYTa AT BAF AR 2003 ol <F-50)
A AFEWI B o] BE dxe vl thA Be 30% AR F2 TAEC] UEd €
Q1S 2002\ dF-E] 31z A[RVIZE T Al Bal dxAIZre] AAPHE WA &
2 FAH=U. ole FEY A DEFs TaE AHES FVMIIE 3o
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HFEHCline et al., 1991).
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Fig. 1. Flesh browning fruits in different cultivars of sweet persimmons during 100 days
MA storage. A; Fuyu, B; Jiro, C; Uenishiwase, D; Daiandangam, E; Ro-19.
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Fig. 2. Flesh browning fruits in different cultivars of sweet
persimmon during 100 days MA storage.
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HOE Zo|7 §IAIL(P>0.05), gumminess®} chewiness= A ZA° 0] 71 =9ka, ¢
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Table 1. Fruit texture of different sweet persimmon cultivars at harvest in October in 2003

Hardness Springiness Cohesiveness Gumminess Chewiness

Cultivar

(kg)

Fuyu 2.993 a* 0.853 ab 0.208 a 0.625 a 0.533 ab
Jiro 2935 a 0.722 b 0.199 a 0.587 ab 0.403 b
Uenishiwase 2397 b 0.892 a 0274 a 0.648 a 0.570 a
Daeandangam 2294 b 0.892 a 0.254 a 0.588 ab 0.515 ab
Ro-19 2227 b 0.706 b 0.226 a 0.508 b 0.366 ¢

“Mean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 3. Optical microscopic examination for morphological structure in fruit flesh tissues in
different cultivars of sweet persimmon after 100 days MA storage. A; Fuyu, B; Jiro,
C; Uenishiwase, D; Daiandangam, E; Ro-19. F; flesh, H; hypodermis, OE; outer
epidermis, SC; stone cell, TC; tannin cell.
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T AP0 s A8Axd 779 Aoy B o= 2A0g8% WA X
FA7171E ARk AAEE A7 e MAETL S o] Fo] EAstPY o MM E e}
IS

A=)

ANE Aol NESL FSH X HE] Z7])7F e MIERZ 6~10% AT HEZS
olFi e Alw FHHUG. ANt Fa AWI BAYo] 2 FF R, AA=E
A, cdiobd sk 3t s dw L BAskA] e Ak B c2-19°9k0] Hy) Fxoe EuE
Zpol7h gl AeZ ZAMEAG

Table 2. Cell numbers and thickness in the fruit skin in different cultivars of sweet per-
simmons after 100 days MA storage

Cultivar Cell number Thickness (pum)
Fuyu 2~3 26.04 + 2.08 a”
Jiro 1~2 19.27 + 2.76 ab

Uenishiwase 2~3 2396 + 1.88 ab
Daeandangam 2~3 1770 £ 227 b
Ro-19 1~2 21.87 + 0.90 ab

“Mean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 4. Transmission electron microscope examination for morphological structure in fruit
flesh tissues in ‘Fuyu’ and ‘Jiro’ sweet persimmons after 100 days MA storage.
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Fig. 5. Transmission electron microscope examination for morphological structure in fruit
flesh tissues in ‘Fuyu’ and ‘Jiro' sweet persimmons after 100 days MA storage.
CW; cell wall, PC; primary cuticle, SC; secondary cuticle, T; tannin.
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Fig. 6. Optical (A and B) and transmission electron (C and D) microscopic examinations
for morphological structure in normal (A and C) and flesh browning (B and D)
‘Fuyu’ fruits after 100 days MA storage. F; flesh, H; hypodermis, OE; outer
epidermis, SC; stone cell, TC; tannin cell.
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