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Changes in Mineral Component of Wakayama ‘Nanko’ mume fruit
(Prunus mume Sieb. et Zucc) during the Process of Umeboshi

Yukio Furuichi, Takafumi Mizuno?®, Yoshinobu Yamashita,
Atsushi Suzuki, Hitoshi Obata and Yoshiaki Umemiya*

Faclty of Bioresources, Mie University, 1515 kurimamachiya-cho, Tsu, Mie 514-8507
*National Institute of Fruit Tree Science 2-1 Hujimoto, Tsukuba, Ibaraki 305-8605

Changes in mineral component during the processing of umeboshi was investigated using ripened
Nanko mume fruit as raw material. Calcium and Magnesium contents were increased or almost equal by
pickling in salt, and potassium was decreased. Among the trace elements, iron showed remarkable increase
by salting. Furthermore, mineral component of salt used for pickling was recognized to reflect in the
content of these elements in salted mume fruits. Sodium content in edible part of Umeboshi was decreased
with desalting and following pickling in seasoning solution, but those of calcium and magnesium did not
changed. Potassium was also decreased but large part of potassium remained in edible part, suggesting
that a function of Umeboshi as an alkaline food remained after hypochloric treatment. Contents of all
minerals investigated showed smaller change in kernel than those in pulp. Many parts of organic acid in
edible part remained after Umeboshi processing, and it was speculated that resulting low pH condition
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effected on the mineral composition in Umeboshi.
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L7z, HfE% ORI IEE S 2EATE CEEL, 2% HEig%
MATERL, ChE50mlicERL TRIERE L1,

BEFICHVREEEE, 2% EikAE A TERLAIE
W& LTz, %K (A, B ek & FR k- BiE %R
BRic X B 0REITY, 2% HRIC L D BERLAERE L.
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I & 0 EEER) @ 0.05M KCI-HCl &% (pH 2.1) %10

A T30 MIRE S L, EBOHER EFE % DISMIC-13CP
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kBhs5L0<bs57 4~ (FEEER0.05M KCI-HCI,
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BEZ, RTFECEEGFClIEL 2. o —E%H
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EFOEBEMSMEV ORI L > ML /. Hiki
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FHEREEFN TV bOBRRIEDATNI D EER
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K1 MIHESRADIXRSVRER(L

(FW 1.00g %49, n=3)

K5 Na Mg K Ca Mn Fe Cu Zn Sr Ba
(%) (mg) (ug)
£
mF 92.6 0.672  5.10 190 5.50 42.2 132 21.3 30.4 1.99 16.5
THA 92.3 1.04 5.32 208 5.87 55.8 101 24.5 39.3 8.04 17.2
EAIITEN 92.1 0.537 5.81 185 6.03 66.8 75.1 21.4 81.3 1.27 18.7
EER 91.4 1.39 6.27 221 5.30 145 77 172 60.0 3.36  29.7
B4
/AR 70.1 7350 22.9 261  16.9 164 893 48.5  22.4 140 28.2
T#&A 69.7 7460 25.3 291 18.8 174 584 47.7 11.9 155 37.7
Bis 68.8 7580 11.8 252  11.8 70.0 240 43.9 — 157 17.2
ik =gav 68.5 7750 13.9 408 11.9 215 881 111 6.32 310 38.6
kT L (AR
A 66.8 5180 18.6 240  18.9 134 792 43.2 68.8 203 33.9
THEe 64.8 5450  17.1 235 18.4 142 806 56.8 61.3 235 29.0
AT 61.0 5840 18.8 276 19.5 131 659 38.5 75.1 237 28.9
mAER 60.5 5930 19.2 268 20.9 161 914 60.0 77.6 264 32.8
kT L B#K)
w3 63.2 6040  20.0 266  20.1 142 810 51.3 51.4 201 29.9
THA 62.7 6220 17.5 246 19.3 130 599 37.9  30.1 202 27.0
ATIZS 62.9 5970 15.2 251  17.1 112 472 44.8 32.2 198 24.8
[iiE={aS 60.4 6610 18.1 306  19.4 168 842 78.3 104 263 33.9
%2 BOTRRE (DW 1g %Y, n=3)
Na Mg K Ca Mn Fe Cu Zn Sr Ba
(mg) (ug)
B OF 0.0920 2.01 39.6 25.6 61.9 49.9 6.7 10.8 93.5 148
THA 0.228 2.84 19.6 31.5 195 26.3 7.4 89.6 136 76.7
Ml 0.0389 3.06 37.1 22.2 184 70.3 7.8 10.1 60.6 153
TS 0.319 2.90 45.7 18.1 733 59.3 29.4 16.9 79.1 70.4
x3 5 BHREDIRSIVHERK (FW 100g 249, n=3)
Y\ Na Mg K Ca Mn Fe Cu Zn Sr Ba
(%) (mg) (ug)
B (dFE)  0.0706 — 78.0 35.7 31.2 391 268 ND 25.4 531  16.9
B EFEM)  0.0888 — 17.9 26.7 41.9 35.4 379 ND 42.2 2290 5.98
ki A — 3640 290 3400 380 1290 3070 433 957 3590 359
Fekik B — 3750 270 3500 410 1170 1380 381 775 3310 339

ND : Not Detected
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BHED I 2 S VBEBEIKRMEINAEREL -/, —5T
HISEEMUC & - THILIC P S BE RS —ER 9,
BRESFDLE.

BT % X oI FWiiciBE LEET LIt T L&
A, FIY Y ABEENI-50%ETL, #)vsEES
ETF Lk cholAAomRiCEBEESE/LESEONE
»oiz,

CIDVWT LR EER LRI 2T 7. RHIKRSH
BEBD 1HBIDF MYy L GEEMERIMTICEL -
TH1300 fEicHgmL 72 2 &, ERENEBEEAH 1/3 b L
TEERLE, MLkL2E5FRBOEB/ NS T,
ZH, RbovFua, NYYLAOEILNESL, Thb
DERMIAIOFEREETOSBEEREERMRL TS b0
EWVWZ 5, SRRIRAOBALERD, IWEIMLICL->T
BENMKT T 5 ERSED Sh i,

RACBY 2 ERBESEEDOELERG6ICRLI. 7
VEBENRELECEMTII A% B ED, Tick->T”
T VMBI LD, ) v TBICIRESEMSED SN
Bt Z0kHDszvBBEY v TROLBEDPP/NE
(I te, VBT LT 2% N7 2 vBRTHY, L
b LRHIC 1g i hAVWEBBRIES E ATV,

SBITROGEATERF O, MHKEOLBTEDS
FEFIDTRET 21T - 7. 2BEicH V72 Sephadex G10 &
SEDTFE~T00 TH D, EHFEES (Vi) i
BtDLEA & v, EHTFEES (Vo D) I 3EKEKRS
LEE LB BEHET 3. BoniERE2ER TIORT.

TUH)EBDOHY Y 43 pH 80 TRTHEEHA 4> T
Bote, FlhevrhY1EESBOHI VYT LAZpH 21T

R4 MIICESRADOIXRSIEEEEL (1H%y, n=3)
BEE Na Mg K Ca Mn Fe Cu Zu Sr Ba
(&) (mg) (ug)
K i
A 29.2 0.196 1.49 55.6 1.61 12.3 38.5 6.21 8.89 0.581 4.82
TS 25.8 0.268 1.37 53.7 1.51 14.4 26.0 6.30 10.1 0.784 4.42
LGAITEN 37.8 0.203 2.19 69.7 2.28 25.2 28.4 8.09 11.8 0.480 7.05
PEE 25.6 0.356 1.60 56.6 1.36 37.2 19.8 44.0 15.3 0.858 7.60
HT _
AR 13.7 1000 3.13 35.7 2.31 22.4 122 6.63 3.06 19.2  3.86
TEA 13.8 1030 3.48 40.2 2.59 24.0 80.5 6.57 1.64 21.4 5.20
IS 18.0 1370 2.13 45.4 2.14 12.6 43.3 7.92 — 28.3  3.09
[iE=(ao 13.1 1020 1.83 53.6 1.56 28.4 116 14.5 0.83 40.7  5.07
AwETL (AR
AR 13.7 708 2.54 32.9 2.58  18.3 108 5.90 9.40 27.8  4.63
THE 10.3 559 1.75 24.1 1.89 14.5 82.7 5.82 6.28 24.1 2.98
AIIZ 14.0 819 2.64 38.6 2.74 18.3 92.4 5.39 10.5 33.2 4.05
AR 8.52 505 1.64 22.8 1.78 13.7 77.8 5.11 6.61 22.5 2.80
FRET L BiKR)
A 10.8 653 2.16 28.8 2.17 15.4 87.6 5.55 5.56 21.7 3.23
FTEa 10.8 673 1.90 26.6 2.09 14.1 64.8 4.11 3.26 21.8 2.92
s 14.0 837 2.14 35.2 2.40 15.6 66.2 6.28 4.52 27,8  3.48
[iiE=gae 13.7 903 2.47 41.8 2.66 22.9 115 10.7 14.2 359 4.64
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R+, WESEOMTRORERE LTRLE RS
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N 2HEBELNTWS, Z00HEHEPHEL + 2 DE]
BRI EEP, BT LHO¥ALEELED S
HE) S DA (FH2IEET L THAZIh3) &i3E
EMREL-TVW5E BRIBECk - TRAEE, £F, §
BEEOHMRE L USBR ENKECEHT B EMRES
nNTEDY, BELBETZEBIHOVLVTLARL /D7 —
& LTI 2MEND B EEL LN

AFETIE, ML I 23 VEFERR S IcHERE
BEOR(E X VEEICHMmT 5700, £iL, FIUHE
Hlo4e T aTHE o ICRkET U 28 L ek L 7.
WIhOMLEROESES, BREEASEY BEINT
WAL LT, BRAEERIKSEENEL, 8F:
BEERMEBEVWEVIEREL -/, RBWCHEVE IRV
SEMET T 2BHERHETH 525, WL 0E&BTR
RIS ZEHE O E VAR RN ERE T 5 LIS

(1K%Y, n=3)

=B Na Mg K Ca Mn Fe Cu Zn Sr Ba
(&) (mg) (ug)
£ B
wmE 0.667 0.0104 0.466 2.53 1.01 0.00533 0.0140 0.00360 0.0154 0.00161 0.00212
T#B 0.674 0.0335 0.504 2.46  0.889 0.00598 0.0140 0.00356 0.0175 0.00185 0.00154
NI 0.723 0.0150 0.550 2.48 0.821 0.00600 0.0159 0.00315 0.0162 0.00108 0.00189
AR 0.857 0.0340 0.579 2.71  0.594 0.0108  0.0159 0.00390 0.0178 0.00208 0.00246
BT
A 0.407 4.82 0.574 2.00 0.733 0.00403 0.00862 0.00318 0.00270 0.00094 0.00118
THA 0.456 2.07 0.783 2.07 0.850 0.00462 0.00862 0.00329 0.00670 0.00153 0.00131
LATIEN 0.509 8.62 0.754 2.16 0.711 0.00486 0.0112  0.00391 0.00535 0.00112 0.00163
iif=xad 0.487 5.78 0.911 2.78  0.637 0.0118  0.0114  0.00354 0.00799 0.00184 0.00142
HkiET L (AR
W E 0.407 3.17 0.648 2.09 0.831 0.00419 0.00809 0.00388 0.0115  0.00097 0.00121
THA 0.457 3.73 0.760 2.18  0.906 0.00488 0.00830 0.00332 0.0121  0.00157 0.00132
AT 0.544 7.81 0.926 2.42  0.850 0.00534 0.0104 0.00376 0.0195  0.0106 0.00163
[EE=ZaM 0.500 5.93 0.887 2.68 0.687 0.0108  0.0109  0.00359 0.0167  0.00196 0.00157
FAkET L (BiK)
AR 0.407 3.88 0.596 1.95 0.788 0.00397 0.00482 0.00314 0.0117 0.00091 0.00113
THaE 0.381 3.11 0.633 1.84 0.642 0.00432 0.00448 0.00266 0.0113 0.00130 0.00128
GATIES 0.540 7.14 0.846 2.25 0.870 0.00516 0.00634 0.00357 0.0148 0.00106 0.00163
AR 0.407 4.98 0.715 2.25 0.634 0.0093  0.00699 0.00320 0.0159 0.00181 0.00307
xR 6 MITICHESRAOERBSEEOEL QU HED, n=3)
sy UVIB vavR any g ipat
(mg)
o 1890190 154%38 9.33%+3.12 80.3% 9.8 23.0%10.6
B+ 819+ 17 174%41 14.0 £0.3 43.8+ 0.9 ND
HLkiET L 664+ 43 151%+13 25.2 1.3 79.4%+15.6 ND
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EEE% — 0 3 89 73 —
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B OFERE LTHVWKIED § 2 5 VERA AT IR &
N3 ENIARICI - 72, e SEEV - REHE TEEE
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IS EFEICHBICRIRS ATV, HEFEYE
BIs Ed oA S h 2EEEMEIC & BIFEMABEL 1D
FEMSRIEE D D0d 54, bt 3 FEEHEORENT
BERSEES, oD F - BATHBOEMZ/HHE ST 26
DEBBEEZONE, —F, <V HY, AbhavFua
IZHERREFERHER O BEDORMMN A S icds, < v Ay
DTG, FBKEEShEI TV F VORIt » THE
&N, A VvFULATRERP—ELLEVWIENEDLS
N, SERISIKKRFTEED ZLENDH B, NLickd I %
5 NVEBEELR—RICRAL D bCT/hE ot CiI
ANICEEL TV S .OMTEETO 3 % 5 VOBENYE
FICIIHEIENTVWE D EEZ SN B, (CHEYIFERNIC
EFETH > TREFS L 0BEEPERBELI VT ES S
F 5 VRS DOEALDDIEWER & > T3 O EHERAIX
n3. COpH I, EHERIMIKL4EET, BRDO2E
BEHENTLEOEL -1z, ThoDT & RAFSOE
KRR DA SIS N TVWB I EARL TR EER
oh3,

AR LIEBLRE 2 VRREDHEOREEEH
(pH 2 IKB I 2RHREEELR », KA OERTA
FRADMEIREBZDITHL, #cRznds+3LEicisl
s, HELFSOAD PH 2 T2 = VR ESEEEIED
3. WEREBRSOBTOMKE, ATHTHBEEOELL
HINAEED b7, ThidETLlLhcRRECEENS
B, Bz vEBREBSF L - MEALTEBEE O
HRThsEEZON. —F, AVILAEINVT LR
pH %21 O B FiEh T REMOIRETHEEL, MLERE

THRELPTVEVZ, INsOBEREET LMTEARET
DLROEE (FH - £ ZHALIZbDTHS. —
WE-DOBEEERKW0Img T FO—Hb O SE
B10mg D 1% s X\, ZoBRBEEHERICEEN
TWibDEEFEsh, BTL 1 RFE 1g ifVWED
BRBIEENE 1D, SEFROEVEMMHAGDE
hinid, ESRHEBEOHN+ L — MLIhERIND S
DEERENG, FEHETLIMLL TOSHOBEICKE
BEADBRED ONiSh o7 b5, BEEO LML SHT
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