SR ZCF ARSI B 2148, 83-92, 2004

Hh& 2R 3 % 5 VERER D4
EHER - EERE- AT KA

Features of the Mineral Composition of

Non-Astringent Type Persimmon and Astringent Type Persimmon

Shunji Hiral, Tamie Konpo and Hisashi Kinosmira ™

Summary : The mineral compositions of persimmons (fruits, leaves, seed and calyxes),
pear, apple, grape, banana and tea-leaf were examined using energy type X-ray
elemental analyzer and scanning electron microscope. As the result, a new knowledge
described at next 1~12 was obtained.

1. Mineral analysis of the fruit using the energy type X-ray elemental analyzer,
though the measurement error is easy to increase, seems to be a better way to
grasp mineral distribution under each sarcocarp organization and the trend.
2.In the generation of this measurement error, various factors such as difference of
assay sample, drying of the sample in the measurement and transfer of water
soluble components with moisture transport, irregular reflection of the light, and
homogenization seem to influence. 3. Each mineral content receives the following
effect by the difference between varieties, maturity and positions of the sarcocarp of
the persimmon fruit, ete. 4. Astringent type persimmon (Ichida persimmon) is more
abounding than non-astringent type persimmon (Fuyu persimmon) for main ten
elements total amount (K, Na, Mg, Al, Si, S, P, Mo, Sn, Ca) and ash content. And,
mature fruit is lower than the overripeness fruit for this measured value. 5. K, Na,
P, Si and Mo were remarkably increased when they are in the overripeness. However,
Al was decreased, and there was not large change in other minerals. 6. A large amount
of K and Al were contained in common in each part place of Ichida persimmon and
Fuyu persimmon, but on the other hand Mg, Si, P, Mo, S, Sn and Ca were little.
7.1t 1s peculiar that the position in the hole of mature fruit of the Ichida persimmon
contained larger amount of Si, Ca and total minerals than other position and Fuyu
persimmon. 8.In the black spot position, K, Al is abounding for both Ichida
persimmons and Fuyu persimmons. 9. In the white powder of the surface of the dried
persimmon, various minerals are detected. These many minerals seemed to move from
the sarcocarp with the sugar solution. However, S derived from the sulfuration, and
Sn, Si, Ca and Al seemed to adhere in the drying from the outside. 10. The mineral
total amount of the pericarp was larger than these of the sarcocarps. Especially, the
pericarp has many K, Ca, Na and Mg. 11. Persimmon mineral total amount does not
at all abounding. However, P, S, Ca and Na were considerably mainly contained in
persimmon. 12. The mineral which is contained in leaf, seed and calyx of the

persimmon has the following features. The leaf contained a little less than twice as
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much amount of mineral as the sarcocarp, and especially, there are many K, Ca, Mg,

Mn, P, Cl and S. The mineral content is more abounding than the leaf of the tea.
In the meantime, in the seed, there are many K, P, Mg, Ca and S, and K, Ca, P, S,

Cl, Mg and Mn are mainly contained in calyx.

Key words : H#fi (non-astringent type persimmon), #&#fi (astringent type persimmon),
3 % 5 VAR (mineral compositions), E&EETEAMEE (scanning electron microscope),
T 3 VF -BIXBRTHE S (energy type X-ray elemental analyzer)

MR, e oBROEwSEL, BEP
NIt B s v=v « RIF U
EDORAENPEMLARESIRETHD, &
te, ThbOELEORRRENMES K
XLBEEFZTL, TRWR, PEEOBLL
BEL, BComEsmsnTERTY L
ML, REFRHBLHOZ V., o, K& -#
BEEDP SR EEOLNS ¥ %5 VDMK,
AR O 57 - BAcBE T 2GR RS
nigwn, zIT, E#EOWE, EHFREOHN
(BFM) BLOHH (HAD © 3 x 7 Vil
Rk R, BERC, 7, RO
MBS RET 2T - 72, e, BRADA
ICREERREE A SR S 0TV B HHEE - fET
DIXSADVTHS LA, S5, fifid
DO HIcEE, YD, T, NF
FDOIRITUDVTHFNT, TR, #i
DRE - HEE - FANEOBSA»L SEFE LR
bhaFLVHRSB WO TRET 5.

EBHMHELURE

1. % #

ik, BEFERETREL TS E 2 dHk
SINTWATTHMEERMER V. IR
Wk L OARE, 7H Fa~12H EAT
5%, F£i, FLHiR, 1175 EECIFEL -
HHAMZRHE@RECLOMT L DEH
Wiz, F£7:, TE (G, VT (7)), 7
Fo (M), ~++i3, RO SOEHWVL,
2. SHEEORE

(1) EEEFHEMEROEY

TS AERA, HEBLOT L (R

4 ZRIEDHERNCA REZHWTYIRIThIL,
MELE., i, BB, RARBSEALR
WEAIIHERLTTFLRRZ 7S v ¥ v 7L,
BEMoAREED, 20T FAEICHAV.
(2) TRIF—BXBERISTAEH

AR E IR BRI D 2 SRR L /2. i
FHid, EEETHEHESENE :F—0EHTH
5. B, BN, WE BT, ~v%, £
hZh80~100°CT, HMI2MFMHIELIRE ¥ 127k,
SIS COERIFTREIIRILL, HEL:
boxEHW, i, TE, YA, TRy,
NF i, W& ERROTHETHEE L LR
BEEWE,
3. STTHRBONESRME

(1) EEEFEME

KHtETHHEs (BSE2) 22 L/ H3LS-
3000NZ{EH L 7o, HESRME, IEETE20
kV, =254 A% A15m, EZEET0pA
TiT- 7. BRI, E£1200~600R5TiT - 72,

() TRNF-BIXBRESTEE

Super UTWH:H#3%3 4 L/ EDAX Faicon
BER L. QIESME, IHEREE20kV,
o H UAREESS, Af#aE135.45eV TIT - 7z,

EBRREIUVER

1. HRDIXSIAHEOKRE

MR, Tablel i3 &L KGHBEL,
KD (325 0) 8bisv, £oicd, £R
WEEEC XR TR 5 5k (BEER
i, K, Al, Mg, P, Mo7i & D—# D TH
2BE, SEEOLRVEL OLEOREH
LWV, Z2I7T, KLk o EEYOKRS%



R FRIATACE BE215E (2000

Tablel Moisture and ash contents in
the persimmon fruits (%)
Samples Moisture Ash
Fuyu: A 85.08 0.28
Fuyu:B 83.99 0.31
Ichida : A 81.94 0.38
Ichida : B 80.29 0.50
Ichida : C 37.21 1.67
Ichida : D 10.14 0.70
Seeds 22.18 177

Symbols of the sample field are as follows.
A:Mature fruits, B:The overripeness fruits,
C:The sarcocarp of the dried persimmons,
D:The white powder (the bloom) of the dried
persimmons. Each value was an average of
the measured values of b times.
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Table2-1 Each mineral content of the persimmon sarcocarp by the
direct method ™ (mg,/100g)

Mature fruits*** Overripeness fruits**** Dried fruits
Elements - :
Fuyu Ichida Fuyu Ichida Sarcocarp White powder *****
Na 9( 1.8) 10( 37D 2(33) 8( 3.8) 85 ( 23.4) 44 ( 9.0)
Mg 10( 28 13(5.3) 13(39 13(34 106 ( 17.8) 48 ( 5.5)
Al 47(17.2)  57(42.2) 148 (28.7)  57(17.2) 398 ( 89.5) 223 (48.9)
Si 3(19 4(2.2) 4( 19 3(2.0 50 ( 10.8) 20( 6.7
P 11( 35 10( 3.8 16( 59 13(4.5) 189 (181.9) 24( 3.8)
Mo 2175 21(18.5) 16( 8.8) 24(12.8) 77( 37.9) 46 ( 1.9)
S 1008 4047 1022 3(5D 14(C 7.4 5(4.9
K 68 (19.7 122 (53.0) 76 (29.1) 135 (48.4) 527 ( 98.2) 93 (13.5)
Sn 12¢ 3.9 20Q12.5) 0C—=) 18(43) 8(C 8.9 19(10.1)
Ca 13( 3.00 8(3.6) 2(2.0 8( 6.7 TC 4.4 11( 4.2)
Total 195C—) 269(C =) 218 — ) 282( —) 1,461(C — ) 542(C — )
Ash 280(30.9) 378 (71.3) 310(22.1) 500 (58.6) 1,673C — ) 703C =)

Table2-2 FEach mineral content of the persimmon sarcocarp by the
ashing method™* (mg,/100g)

Mature fruits*** Overripeness fruits**** Dried fruits
Elements - -

Fuyu Ichida Fuyu Ichida Sarcocarp  White powder *****

Na 1322 11(1D 1726 20(3.5) 39 (5.2 60( 3.7

Mg 1007  13(C11) 101D 13C1L8& 52 ( 3.8) 19 2.0

Al 8(49) 16(9D 9(386) 12(51D 65 (22.7) 67( 6.8)

Si 4(2.2) 318 209 14019 38 (19.7 248 (24.2)

P 30028 25(21) 36(48) 44(45) 158 (14.3) 36 ( 6.5)

Mo 1C07M 3( 10 101 4( 1.8 7(3.8) 6(2.1)

S 10006 1110 9( 1D 12(186) 38 ( 2.5 17( 3.4)

K 183 (16.1) 269 (36.9) 204(17.2) 351(28.9) 1,169 (30.2) 178 (18.9)

Sn 8( 1.5 9(19 7C(1L2 11(2D 34 ( 5.6) 9( 14

Ca 8( 1D 9( 1D 9(1.9 9(09 11( 2.5 27 4.1

Ash-A 275( —) 369( —) 304C—) 49%C—) 1,611( — ) 667C — )

Ash-B 280 (16.5) 378 (38.1) 310 (11.9) 500 (31.3) 1,637C =) 703( — )

*The direct method did directly X-ray analysis of sliced living sarcocarp. Each value
was an average of the measured value of 5times. *"The ashing method did X-ray analysis
of the sarcocarp which incinerated at575°C. Ash-A values were an elementary total amount
shown in the table. Ash-B values were all ash content per sarcocarp of 100g.Each value
was an average of the measured value of 15 times. The expression of the maturity indicates
next fruit conditions. ***Mature fruits:The case of the Ichida persimmon is the maturity
which is suitable as processing raw material of dried persimmon, and, the maturity

* % ¥ %

which is suitable as fresh market is indicated in the Fuyu persimmon. The overripeness

* ok ok koK

fruits: The fruit which ripened in the soft. White powder:The crystal part of the sugar
of the dried persimmon surface. And, the estimate of 95% confidence interval of these mean

value was shown within parenthesis.
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Fig.1 Scanning electron micrograph of sarcocarp of persimmons

a:Mature fruit of the Ichida persimmon. b:Overripeness fruit of the Ichida persimmon.

c:Mature fruit of the Fuyu persimmon. d:Overripeness fruit of the Fuyu persimmon.

The symbols in the figure are as follows. A:black spot part. B:the part which is seen for
the albedo. C:the part of the cell wall. D:the cavity part.
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Table3-1 The mineral contents according to each organization of
the sarcocarp of Ichida persimmon
Mature fruits Overripeness fruits
Elements
A B C A B C D

Na 8(3.8 10068 4(54 5029 9(35 8(5h4 13(99 7(4D
Mg 11028 13042 9060 9043 12027 1448 165073 11(C1D
Al 48 (31.2) 44(17.8) 55(17.7) 42(21.1) 51( 5.4) 61(26.0) 61(21.6) 51( 9.9
Si 4025 4(25 40D 3(20 8(50 5(28 9(56 5023
P 1003.0) 14(3D 10(85 12(5.6) 17¢7.3) 21(69 16(70 200LD
Mo 21(19.8) 10(85) 12(6.9 38(10.1) 35(1.5) 13(83) 37(156.8) 32(11.8)
S 5(6.00 6(71D 6(9D 0C10 0(—) 6(57D 2030 2035

K 122 (32.3) 134 (40.9) 153 (90.6) 131 (83.6)
9(81) 13(771 16(17.0)
9( 12 1129 11(3.0
Total 254 ( — ) 253(C — ) 277( — ) 267( — )

Sn 15(7.2)
Ca 10019

142 (46.8) 172 (54.1) 145(55.9) 190 (93.3)
27(8.9) 1897 200L7D 24(16.6)
29035 6039 3(34 4033

330C — ) 324(— ) 321(— ) 346( —)

Table3-2 The mineral contents according to each organization of
the sarcocarp of Fuyu persimmon
Mature fruits Overripeness fruits
Elements
A B C A B C D
Na 5038 10(67 10(46) 5CLD 8(58 10069 11(65 8(C1L0)
Mg 9C 14 12(2m 11C29 8C20 15(10.4) 17(12.0) 16( 4.6) 14(3.3)
Al 50 9.1) 49(13.5) 42(11.2) 45(10.1) 08 (68.9) 86(60.2) 101(33.6) 92( 4.4)
Si 1CL3 3CLD 8(19 2(10 4(25 5034 4(14) 4(LD
P 11(3.1) 143D 13(22) 12(43) 12(86) 13(9.3 12(28 8(16)
Mo 12¢ 25 13(99 190110 17(8.8) 13(9.00 15(10.7) 14(9.2) 13( 75
S 1(15) 4(45) 1(14 17C28 3(18 1C0D 2(18 2(18

81(14.6) 88(12.8) 83(24.9) 79(12.5)
9(5.1) 11(65 11(3.3)
15(5.3)
Total 195( — ) 216( — ) 205( — ) 211( — )

Sn 10¢ 4.0
Ca 15(36) 14048 12(18)

74(52.0) 61(43.0) 69(12.8) 53(12.D
5(37 12(87 6052 11(54)
7(50 4(28 7(24H 6(1LD

239( =) 224( — ) 242C —) 211 — )
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Table3-3 The mineral contents according to each organization of the
sarcocarp of the dried persimmon
Elements A B C D
Na 40 ( 32.9 67 ( 37.9) 34( 26.40) 35 ( 10.6)
Mg 80 ( 22.9) 94 ( 33.4) 75 22.1) 71( 8.8)
Al 327 ( 93.5) 342 ( 82.2) 350 (123.0) 346 (144.5)
Si 38 ( 22.0) 42 ( 16.6) 34 ( 16.5) 31( 16.8)
P 100 € 30.2) 101 ( 23.9) 103 € 20.5) 96 ( 32.3)
Mo 110 ( 75.5) 137 ( 65.8) T71( 51.8) 88 ( 71.6)
S 12 ( 16.3) 0( 15.3) 13( 11.0) 100 9.8)
K 648 (147.6) 648 (115.3) 713 ( 93.9) 716 (101.4)
Sn 45 ( 30.71) 31( 38.2) 48 ( 45.2) 52 ( 39.7)
Ca 19C 9.5 15 11.1) 16C 9.6 20 5.43)
Total 1,419C — ) 1477¢ — ) 1,463 (¢ — ) 1,466 C — )

The symbols of A~D in the table is shown in the electron micrograph of fig. 1. These values

were obtained by the energy type X-ray elemental analyzer. And, the estimate of 95%

confidence interval of these mean values was shown within parenthesis.
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Table4 The comparison of the mineral compositions between sarcocarp
and pericarp of various fruits (mg,/100g)

Elements sarcocarp pericarp

F1 F2 F3 F 4 F5 F1 F2 F3 F 4 Fb5

Na 13 3 3 2 6 32 14 13 6 6
Mg 10 14 9 11 49 21 62 31 31 21
Al 3 2 2 5 0 11 2 7 5
Si 5 1 2 33 1 36 3 ) 26
P 30 15 16 32 32 4 56 19 56 22
Mo 1 9 3 3 9 5 23 1 11 14
S 10 1 3 4 3 13 3 16 8 1
K 183 255 216 395 494 303 948 206 689 610
Sn 8 13 9 11 14 18 42 7 29 20
Ca 8 4 1 4 0 53 16 19 34 11
Total 275 322 263 466 645 450 1,211 317 876 736
Ash 280 395 269 470 749 502 1,334 326 888 862

These measured values were obtained using ashing method of Table 2. Symbols in the
table are as follows. F1:persimmon (Fuyu), F2:pear, F3:apple, F4:grape, F5:banana
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Table5 The mineral contents of persimmon
leaf and tea-leaf (mg100g)

Fuyu Ichida Tea

Aug. Oct. Aug. Oct. Sep.
Na 150 45 130 55 35
Mg 200 198 195 324 140

Elements

Se 160 18 165 33 45
Al 550 23 360 23 125
Si 0 33 0 25 5
P 40 102 90 174 80
Mo 0 39 0 38 0
S 95 76 210 172 35
Cl 0 54 0 143 36
K 1,645 1,095 2,690 1,343 665
Sn 0 29 0 52 10
Ca 3566 378 425 650 70
Ba 0 0 0 0 15
Cr 0 0 60 0 10
Mn 50 183 385 205 30
Fe 25 0 70 11
Co 0 0 0 6
Cu 60 0 25 0
Zn 85 0 50 0 20

Total 3,415 2,273 4,755 3,254 1,325

These measured values were obtained using
ashing method and direct method of table 2.
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Table 6 The mineral compositions of
calyx and seed of the Ichida

persimmon (mg,/100g)

Elements calyx seed
Na 36 20
Mg 49 . 95
Se 3 3
Al 13

Si 15 3
P 110 236
Mo 7 0
S 81 45
Cl 52 1
K 1,071 724
Sn 42 39
Ca 608 47
Ba 0 0
Cr 0 4
Mn 44 9
Fe 15 3
Co 0 0
Cu 0 0
Zn 0 0
Total 2,146 1,235

These measured values were obtained using
ashing method of table2.
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