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Tabel 1 Conditions of Measurement on Atomic Absorption Spectro-phatometer

BERR THRA K Ca Mg Fe Zn Cu Mn
ST ER (mA) - 1.5 75 15 5 75 7.5
BIEE R (nm) 404.7| 4227 2852 2483] 21398] 4227 2796
A1) g (nm) 1.3 1.3 1.3 0.2 13 1.3 0.4
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Tabel 2 Differences of Contents of Minerals by Wet-Ashing and Dry-Ashing

sy Tl ik ERIIEE{ mg100g )
K Ca Mg Fe Zn Cu Mn
A BRI 480 30 43 133 1.53 0.07 0.49
HrsU iRk 470 30 40 1.37 153 0.07 0.44
5 BRRAE 330 28 24 0.87 0.89 0.05 0.33
R RIE 310 25 25 0.94 0.89 0.06 0.33
c BRI 440 41 51 2.72 171 0.04 373
AU |4 420 36 52 2.84 1.68 0.05 371
5 imILIRAE 760 51 103 1.31 1.56 0.09 0.37
grslIRAL 740 37 104 1.68 1.21 0.09 0.37
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Tabel 3 Contents of Minerals in Commercially Available Spinaches
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Bt BAEEN K Ca Mg Fe Zn Cu Mn
97TE 50098 35+15] 38+t2| 112+007 111001 -1 041004
LA 97%k 440+7.1 4109|5107 2.72+004f 1.1 +£0.02[0.04+0003573++0.05
08 480+43| 3003  43%42) 133003 1530010070001} 051007
TR 98%k 330-+16| 53+21 59+3.1| 155009 092005 0.07+001| 051003
97E 1000::29]  440-16] 100%1.1| 1.26=£001| 1.63+003 -1 144004
HE AR R /N I BF 978k 530+10] 35::02 72:407( 0914002 1.08+0.06|009+0.0010.25+0.003
98 76013  51%03| 100:£07] 1312003 1.56+0.07/0.02+0.003}0.37+0.004
Rl E il 580 11 66 1.48 1.36 0.06 1.03
BREAE mILLVY 690 43 69 2 0.7 0.11 0.32

NENAOEFRLUTE L, HRRE3 I Lk,
EREH T IR AERBIGENBH T <
T B TEEOZOFEMICH > T, < H i
P2 EROENRKEL,. Z0d oI Enhoo
10458, OB L o e, EEEH L CTRBRSE
OEE LT 5 L, b U v AL SRERIEL.
M E v HATERITE P T, AN oAb~ F
FUYARRBECH-E. UL, EHPESGIIZL
DEWE. BB RELD Y RHE Rk,
BRIV OIRIAEGREV2VBRERID
MICIXEOMHBRRESS S Z L G STy 29,
VafRORIMII Y I AEE LTEELTNS &
WHORE b HBDT, AUV VASRERHEICRLE
FFE Oy 2 v ERER E OEBR. BICHEL
TeIRTNEROBRE, FBhO 2. Wik
HBOAEE OHBBHR AR~ Chiis, HEIMEGR
IRB bR (ML), Yavipbh Yy Al
OHEEZR LR CH DT, BIiRL TN,
3. RUL VOO RS IESE LD TIRE

&2 EEOTE

RV TEEEERE T CIRINERE
MELELEZ D, BELALEOIRSATERL VES
g EELTWE (F4),

Eio, RY LY Uk SEROKT253. wTk
HBO I T NOFGEFRITN ) Y AHH60%, b
Vb f195%. w7 A #965%., #E F965%. il
it AT0%., 8 #180%., < H80% LA,

HER

BRI ERD 22T N TIES50°C T oAb,
HERIC TR 2 B L TR E L, [RFORIE TS

1400

1200

1000

800

BES = NI 3 11

%
600 P

460
(mg/100g)
200

0

0 200 400 600 800 1000
i a7k T ERE (ng/100g)

1 ERSIBEEL 2O - HBREREDIERA

Fig.1 Relationship of Total Contents of Minerals and Contents of
Oxalate Plus Nitrate
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Tabel 4 Contents of Minerals in Blade or Stalk Portiol

n of Spinaches

ERIILER
S GE - AZE) | SV *ovER (ne7100¢ )
K Ca Mg Fe In Cu Mn
X 590 59 b5 1.43 1.32 - 0.62
dEhTs - 97
i = -3 510 12 21 0.78 0.53 - 0.7
Z= 500 10 82 3.27 2.18 0.06 4. 56
b inT - 978k
i F 3 ] 400 10 29 1.71 0.83 0.02 0.69
-3 480 50 90 1.19 1.35 0.08 1.25
- 9B%k
TEm # R 400 15 30 0.54 0. 61 0.03 0. 11
E 900 63 93 1.26 1.65 - 2.06
REER/NE - 07
AR = =W 900 13 52 1.01 0.74 - 0.34
3 600 43 85 1.19 1.19 0.08 0.4
&E ’E\ ] - 97 !
RARIE s W 470 6 36 0.69 99 0.06 0.09
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Tabel 5 The Residual Amount Rate of Minerals after 2,5min-Boiling
LR SRITNEEE (% )
EHh | E:m| K Ca | Mg | Fe In | Cu | Mn
-] 64 83 68 72 56 - 78
AN
7 171 126 18 51 991 100} 108
T T 64 96 69 94 80 T 94
= 46 10 45 69 46 - 58
RER R/MEIET
Fh 58 105 67 42 12 18 12
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Measurement of the Contents of Minerals in Commercially Available
Spinaches by the Atomic Absorption Method after the Sealed Wet-Ashing

Kazue Tatsuguchi

< Abstract =>

The contents of several minerals were measured in spinach sold in the Kitakyushu area from autumn
in 1997 to spring in 1998. Potassium (K) , calcium (Ca) , magnesium (Mg) , iron (Fe) , copper (Cu ,
zinc (Zn) and manganese (Mn} were measured by atomic absorption method after sealed wet-ashing. In
ordinary mineral-analysis, dry-sahing is used, but sealed wet-ashing was more excellent than dry-ashing on
the several points. The former method saved the ashing-time, and was not contaminated by the circumstance
during ashing.  Although the contents of minerals are variable in the samples, the average contents of K,
Fe and Cu are lower than the values in the 5th edition of the Japanese Food Standard Table. Those of Zn
and Mn are higher than the values, and those of Ca and Mg are similar to the values. Differences among
the sources and the relationship of oxalic acid plus nitric acid and minerals were not found. All measured
minerals were contained in the leaf portion more than the stalk portion of spinaches. When the spinaches
were 2.5min-boiling, the residual contents of Ca, Cu and Mn were 70~100% over, while those of K, Mg,
Fe and Zn were 45~75%.

Keywords:  spinach, contents of minerals, sealed wet-ashing, atomic absorption method,
residual contents of minerals
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