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Changes in Mineral Contents in Soaked Vegetables

AxeEMi1 HATA, YosHiko Nanko and Akiko Hasecawa

These studies were carried out to know the changes in mineral contents in
cucumber, egg plant and cabbage as affected by soaking treatment. The vegetables
were pickled using 5% or 2% salt and soaked in rice bran mash.

The results obtained were as follows;

1. After soaking treatment, the pH values of vegetables, rice bran mash and

eluted solution from vegetables were decreased during the soaking.

2. Sodium content in cucumber, egg plant and cabbage in salting was increased

rapidly, and although magnesium, calcium and potassium contents in cucumber and

cabbage were decreased. these elements contents in egg plant were contrary increas-

ed during the period of salting.

3. On the other hand, sodium, magnesium contents in cucumber, egg plant and

cabbage soaked inrice bran mash wereincreased remarkably, but calcium content in

them was decreased. In addition, potassium content in egg plant was increased

sightly, but it was decreased in cucumber and cabbage during the soaking.
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B34 JH Bl 2-8X % F-RE/NM B/ F
*1 AKlb o MERIEFR
(mg% #%Y&E)
Fe Mg Ca Na K

Fawl 32.9+4.6 413.0-+19.9 581.0-+£31.9 25.6 0.8 6040.0+388.4
v R 44.2+1.4 285.0166.1 182.0+35.6 12.5+ 4.4 3500.01+243.8
F Xy 47.6144.8 181.0+% 5.1 688.0+27.7 83.84% 7.1 3750.0£200.0
B 62.91+4.2 1421.01+88.5 39.5+ 2.6 53.1+ 12.8 2403.3+ 5.8

3 R 55.946.7 1166.7420.8 46.2+ 8.2 8100.0+320.2 2503.3+190.2
'8 ] 10.0+0.8 72.0+ 1.0 7.0+ 0.3 46166.74 58.3 283.3+ 0.8
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OEEGAEZHBFEEBESNTE D, BEEYOBELL L
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5B, COBEXOES, +29Y), FRIZEE1cm
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fbDERC. BIKIE, ZBK 16 i BE225g *
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F ¥ XY 8h (8 kL ohREEL 1 F 9 DEREL
#1600g) %R 7.
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BEDO pH OETHEESNBZEIHOVWTIE, &Y
HaicEREshs e VB, B EOFKERDS,
BOMEDNBBINIERICLSZ D LEEDNS.
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*2 BESRERT BT 3
EFiAsHhD pH OFAMZELL

0H 2d 4 7H
E A, 6.12 6.10 5.96 7.36
BgOIR 5.95 5.72 5.70 5.67

i ¥ 2 5.30 5.12 5.04 4.78
i3 [Z 6.04 5.96 5.89 5.86
F o Ny 6.06 5.76 5.51 5.12
B ER 5.91 5.88 5.77 5.76
Fawy 6.10 6.06 6.06 5.70
-8 sARan — 6.21 5.84 5.55

. ¥ 2 5.30 5.36 5.18 4.82
. & ‘

BRIGE) o — 5.9 5.49 5.40
Fop Ny 6.06 5.30 5.29 —
= t — 5.07 5.05 —
+awy 5.30 5.25 4.43 4.04
- Sl — 4.74 3.89 3.84

. + Z 4.90 4.81 4.55 3.97
[®)

BRO %) - ia s - 4.69 4.33 3.70
F oy 4.95 4.87 4.74 4.60
-G s8kan — 3.93 3.90 3.84

FO pH BETFELT L bREXNL -T2, 61T, [IARLI.. 22T, s BT HS O EER T BIE

WmE s sXick~, 2%X0hh pH KT 0%
ELRKEh-tz.

i85 pH OF(E, F+ XY, 244
S, NIYABEEROEESO#HEL BT 5
bDTHY, BEY & EkICHEAMEYO MRS BE
Lizbn&V " WEZOND,
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¥l pH EFOMEESN BT &, WTic 5 % RERM
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DOHERUMEARORELFOXRICLZ LD EERL
Shb.
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BEYEALE L TR FETASHERORE
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AH %L, Fe RU Na TiEHmicEL WEER
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NEBIERMICE S+ 2 v ) th~D Na O &
EBbDEEZONSL, ThicBAEL T, KBD
Egick 38T o2Y oEBicks s, CaPMg
DEHIIBEOBBERAIUIKEL, ~+4 45 ) /B
AR F L ICES LTS Ca ®© Mg 5, &
HODONa LB HTLDTHAHEHEELTHS. &
ERICBI BN OTERDOHEED., DK HEERIC
FB3LDTHAHHLEBEbLNEH, SHINLDRAKD
WTORBENPRINS.

—%, BEFICOWTAB L, KD O EEKS D
EHMIZE(LIE, Na RU Fe 8000 E/D O N
Z2RL7EDD, Mg, Ca, K 8BIRZIEBEAEKR
ZREBIEDONE LT, LHOLEMS, a7
JeETid Ca BBBHL L, Fe, Mg, Na &8
DAL, HiCNa, Mg OEMBEAETH -7/, &
7z, K B3 2 HRicPo0mt 505, £ 0%bT
DICRLT AEETRELNEIRA SN ho .

CCTHEBENG LT, HBETF2 v ) POBE
BRAEBOMEEIIFLLRILD, Fe, Mg, Na
TRETAARIOMED LD bER»FHL, Na S8
REEFANICKL > TYRGE 355D D Ca EBI
WSOV AERERLICETHS. TDT &I,
FKLICRLICE D ICERDO BB SBOZDVEE
FEICB#EL TWAEZ EARLTVS. ¢bL, BiF
FOEA I IIBEICHEIRD S DEHIE» D TR, #
BN DEBEBITHONS T EBHLhICED SN
3.

LDEHIBEENS, i Ca SEBPETTSC
LT ADS, EBRIC Ca FIEHRMT 5 T &
AHoNTWAE. WES Y 31K HABIOHRET,
BRIV T LOEBBA NI LLDEHTH S
EL, FFXE2IBETICBT 5 Ca FOHRME
Bz Ca BEBICMELD BE00 TR, BHMK
EYck by I VB DAERKICHEIRATH 5 & #H
HLTWE. 5%, EEY., BEJZHEOLT, EEK
ROBILDOALDPRFEINELIATHAD.

wic, BEEMEL T2 YY) D2 BRERNXD
MEDEERSYEBO LI OWT, b BRmXE s
HLTRTERIDEBDTHA. Fick~Xi-kIHic,
5%XnFavyth Mg, Ca, K SBiE®/DL
oD, 2%BXTROITNGIZEALEELALS
Nimp -tz 1217, Na S8k 5 BX[EekicEmd 5
BRI %R L2 T ST ZED DTS- 1.

LT AT, —RITEIMEIDI0~50% FEE D44l
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BEVHNTVSED, 2 BXTRMEOLIWIREES S
BXEDHH L MBEAELTED, 201D
HE, ChictEs> REORSHRSEES N, HHEH
Bl & - - REBiICET 5. Lich-> TEIHP~NE
H LR, BUFa v VBNEZETL5DLE
2z oh 508, BE, Fe XU Na 2BV T&r®
EHBETAABZD ARDO O A LD LY, 5F%X
EDVFNE 2 EXDEDBEBIFOERERLTY
BRD 0 bEREDAIREMD S DL 5.

772U, pH OBHHELTHAONI KD IT,
2 % BREHRMXDOAEH 5 BERMRICHRTFa Y,
& bic pH DIEFHKEM 7288, TDKD
HiER & EEEDSBOELED VDI 2BEEE S
SO HTEL, SHRINSDAICDONT O
A2EFLHLEIATHA.

wiT, +ZOEEG, BMEIOEREI, R4 ITTRT
EBOTHB. EEFITONTAB L, BFHIEH
FrcsEmL, BOHPOBBERZBEIX Ca 3B &
AEELDIEL, K B00HiNd 32600, it
FEIOTFHHEFTL, Bic Na TELDO-7. 2
XL, > RPOEERSSRIE Na BEFEL S M
L7-bDD, Mg, Ca, K, Fe W3 nh db&EHH
KETHEML, Fav ) hERBOEEEINPEDZED
HEAsRicL.

5. RS DOBEITE, Ca SBBPPED LK
B, wFhoxERbHEmL, ¥2vY) hoHkE
HOsERERLIC.

LD EHic, BEITOBEIIIRIEROEHEICE
ZzHh, ARdb TcoZanEmss o, T,
Ca DRIDDBALNGZ ER3BRPEEEEEL T
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Mo, WEITEF2Y ) EZOEENRITSRICD
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HAH.

XHiC, F+ XV OERED, BEIOERIE, £5
KRG EBDTHS. ETEHBICODVWTASLE, &
FHPOEBK S EBEIZ Ca, K TRREML.
Na TiR#EP L, Fe, Mg HIFELAEELBA LN
otz THIRILT, F+r_XvhoEEKTSE
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HFRLOL, ZOBEROEEBIZ+F2 ) LBULCD
DE T,
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FEEY PO RS0 B39

*%3 EiET a2 v Y ickd 3 BERSEERORZRANEIL

(BERESRLS58)
(mg% &YH)
EAHBE
T RMARERE
2H 4 H 78
Fe 2% 27.7+ 0.9 28.0x 0.9 27.8t 1.5
5% 30.3+ 1.3 30.6t 1.9 30.1& 2.8
Mg 2% 363.0 3.3 366.0%x 46.0 386.0= 5.2
5% 346.0+ 21.0 222.0% 15.0 152.0t 8.0
Ca 2% 525.0% 25.0 530.0% 48.0 551.0+ 30.0
5% 383.0t 55.0 342.0% 30.0 261.0% 11.0
Na 2% 8451.04400.0 9218.0+211.0 10244.0+850.0
5% 12600.0+508.0 18000.0+236.0 17800.04857.0
K 2% 5462.04333.0 5601.0%209.0 5580.01:538.0
5% 4430.0% 94.0 3470.0+101.0 3480.0+233.0

R4 FREVICED BB EEREOZEANEL
(mg % %WE)

%Ugg BOHE Fe Mg Ca Na K
#Fi2d - 40.9%+2.2 250.0* 8.0 165.0+ 5.0 5150.0+111.0 3120.0+116.0
s {i 4 H _— 42.63.1 313.0+14.0 183.0%+21.0 11700.0%389.0 3230.0% 99.0
- + 7H e 41.8%+1.6 322.0%35.0 188.0%=12.0 14000.0+278.0 3860.0+115.0
=z | 9H —_— 42.3%5.0 329.0*10.0 190.0+18.0 15100.0+503.0 4000.0+ 79.0
" (mD
B2 H 56.7+2.0 0.007+ 0 0.4+0.01 0.09%0.02 159.0+20.0 0.7+0
it 4 H 91.7+5.5 0.002%= 0 0.2+0.01 0.09%0.01 20.0+ 0.9 1.5+0.3
. 7H 145.0+5.6 0.002%= 0 | 0.2%+0.01 0.07%=0.01 20.0% 0.9 1.7+0.1
t 9 H 201.0+8.8 0.002% 0 i 0.1+0.01 0.07£0 18.0+= 0 2.1+0.1
ﬁ 2 H E— 46.3+1.9 340.0%20.0 147.0+22.0 7310.0% 75.0 4410.0+100.0
f 4 H _— 47.7+4.4 348.0+33.0 135.0+ 7.0 11000.0+515.0 5190.0+277.0
+ 7H —_— 47.8+1.8 472.0+31.0 120.0% 3.0 13900.0%+208.0 5880.0%160.0
Z |1 9H _ 50.5+0.9 805.0+15.0 112.0%10.0 15500.0+213.0 6180.0+125.0
i
% 2 H —_— 56.910.1 | 1200.0*+106.0 42.5%+1.1 8050.0=* 60.0 2160.0+ 85.0
4 H B 53.2%4.2 { 1130.0+ 85.0 42.5+1.0 8050.0+104.0 1950.0+ 29.0
7 H —— 44.3%+1.8 i 1130.0+258.0 40.2+2.3 7850.0+ 87.0 1930.0+ 35.0
Ek 9H EE— 41.3%£3.8 1 1150.0%165.0 40.6=0.8 7550.0£233.0 1520.0%= 33.0
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B40 1 B X-BX £ F-E/8N W F
%5 F o NVEYICB T AEBEDESEROZHIZL
(mg% #%WE)
*ﬁ%g WO HR Fe Mg Ca Na K
5 g‘i °oH| — 35.941.1 161.0£7.0 | 625.0+38.0 | 11100045650 | 3220.0+18.0
o | 48| —— 35.0+1.0 145.0+11.0 | 563.0£30.0 | 14700.0+817.0 | 3210.0+50.0
1 = — (mD
g| B28| 31215 0.002+ 0 0.09+ 0 0.14+0.01 38.0+0.8 1.6+0.02
g 48| 925+68 | 0.003+0 0.09% 0 0.18=0.02 12.4+0.2 2.2+0.01
x| om| —— | 47.3+2.0 466.0+15.0 | 336.046.0 | 11100.0£210.0 | 5940.0+37.0
W& | 48| — 45.6+1.9 762.0+18.0 | 235.0+10.0 | 14400.0+106.0 | 7380.0£58.0
Fy 78| — 66.4+1.3 | 1050.0+33.0 | 110.0+12.0 | 15200.0+489.0 | 4350.0109.0
o8| —— 63.0+3.5 | 1230.0+20.0 | 60.7%0 7260.0£70.0 | 2780.0+14.0
® el 65.040.9 | 1170.0+45.0 | 60.2+0.5 7160.0433.0 2350.0+20.0
®logl 60.940.9 | 1190.0+13.0 | 60.2+2.3 7070.0+26.0 | 2390.0+18.0
Ca BRRESSDTH-72. SHIC, v ~Yhd B ®

BEAHSE, Ca WETTEHELETOLEEML,
KT Mg O¥MHBELD -1

kg, BETELIC, FAOoOEBRBF2 YD
BEEBEUOMEmMER LT, F +» XY OEABED
KAEBOMEERICK->T, SBE(LCEBERITT D
DEEZOLNS.

Dl EhS, 29, R, F+XYDS%
RIEFRMOEE T OHE, MEho EERS S BOE
HHZELEAZE, WIFhd Na SEBIEF L 8B
TH5HDD, ¥a29 Y, F+ XY THFIT Mg.
Ca. K BEHVT 20 L, »2Ti>LA8M
DMERAERL, BHOhICZ DY Ricd 3 A00H
-,

T, BEJOBASZVTOOMBRicBLTH
Na KU Mg SBiI#imL. Ca SEBIIHEDL foh3,
K 8BR3FXATR¥ELEN, a2, F+v
TIREHNELOBETEHTHED b 5058V DEE
MED SN

WFTHIC LT, ThoDOBEBRIMEOZER, EY
ABIBIRICB S EROBEROEED 5  I3E G RIE
PR ECE->TEEBEAZIHLEDEEZION, TN
5 EOMENASERITTIMNEND S DE BN
5.

Fa9Y, FR, FrNVERNTERD RO
ATV, BAARERKIC pH O ic
Bk DB YA T

1. HEY, BETOVWFNDBA S, B,
BRKROEDHE SIcERMIC pH JETF L.

2. WEHODOF 29, FRAREF » < YhoD
Na SRIEAMNICEMUA, Fa9), F XY
> Mg, Ca. K EBRELT 0L, +
A T34 % T E0BD S,

3. BEJDF 2w, FRRUF+XVHO
Na RU Mg S&3#mML. Ca SEBIEIHELDL /.
Fi, FRBD K GBI, +29),
F ¥ XY BHTERED T SERHED S,

BB, CORWED—FIZABRKHFES,
RETHRELL.
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