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Minerals in Job’s tears
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Department of Applied Biochemistry, Faculty of Applied Biological Science,
Hiroshima University, Fukuyama

(Fig. 1--2; Table 1--3)
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Table 1. Examined conditions for determining various elements with polarized Zeeman AAS.

by flame method by flame-tess method

Na K Mg Ca Mn Fe Cu Zn A4 Cr Mo Co Ni AR Cd Pb Se
Lamp curtent (nAY 10 i .5 7.5 75 10 15 10 12.5 7515 10 10 7.5 75 15 12,5
Wave fength (nm) 589.0 7665 2852 4227 2795 2483 3248 2138 3184 3579 3133 2407 2320 3281 2288 2833 1960
Stit {nm) 04 2.6 26 2.6 04 0.2 1.3 13 1.3 1.3 1.3 0.2 0.2 26 1.3 1.3 13
Burner height & 7.5 7.8 128 7.5 7.5 75 7.5 - - - - - - - - -
Oxidant air (kgfem®) L6 1.6 16 1.6 1.6 L6 1.6 1.6 - - - - - - - - -
Fuel C, H, tkg/em?®) 0.28 0.3 0.2 0.4 6.3 0.3 6.3 0.2 - - - ~ - - - ~ -
Injection {se¢) 3 5 5 5 5 5 5 5 e - - - - - - - -
Cuvelte* - - - - - -~ - - pYIo  pyro  pyrmo pyro  pyro cup  cup cup  cup
Carrier gas + Ar (mifmin) - - - - - - - 50 50 50 50 50 50 S0 50 50
Sample vol. () - - o - - - - i34l 10 10 10 10 10 10 10 10

* pyro ¢ pyrolytic graphite cuvetfe , cup @ cup cuvette
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Table 2. Contents and compositions of ash in husked grains of Job’s tears, rice,wheat, and soybean.

Ash K Mg Fe in Ca Mn Na Cu Mo Ni Cr Co

[¢2) s {4 100 O d1y matier) {ug/100g of dry miatier) e

i 2,69 500 250 6.32 6.60 3.39 216 0.74 491 166 7.0 652 444

)i P 340 290 6.62 6.92 593 288 0.70 503 242 69.4 937 436

Job's tears u 2.63 486 271 1.67 645 4.11 2.90 0.81 505 336 635 245 A4
v 2.66 527 L3 7.44 7.06 4.14 i 041 508 279 532 235 4.06

av. 2,67 513 2N 7.01 6.76 4.39 291 0.67 502 243 64.3 SLT 400
(Rel, I (1.30) 320) {~} 2.5) C~- ) ¢y ) (=) ) (-) [ [ (=) (~)
Rice 123 50 90 0.87 2,04 246 1.74 1.79 193 70.3 29.8 351 855
Refl D (13) (250) [ .1} (-3 e )y (-3 @ ) (=) (=) (=) (=} (=~}
{Ref. I (130 (300) (1303 1.2 (2.8 {53) @i B5) MW @5y @) (-) (=)
Wheat i.94 486 134 5.27 5.38 112 4.86 .66 558 418 102 144 324
{Ref. 1) (1.6 (460} (-) 61 [ @y -y @y (-3 (-) (=) (=) t-)
(Retf. 1) {L.79) 10y (140} 68) 38) (15 ) (60 (43)  (590) (63) @23y (- (-3
Soybean 592 1840 270 71.86 5.68 82.8 2.82 1.42 1270 36.6 259 125 375
(Ref. 1) 5.0) (1300 (~3  94) {1} Q4 (-5 A ) (=) (~) (=) (~) (=)
{Ref. Iy (2.85) {1000) (140) 69) {4.30) (120) (140} (16 ) (66D} {110} {2200 (=) (~)

Numbers in parentheses are the values cited from the “Standard Tables of Food Composition in Japan“ {Ref. 1) and literature by Teraoka et 313) {Ref, ).

Zhs 4 HoRGDi#EE, Z0boholliciling s,
~hoF K, Mg, Fe, Zn, Ca, Mn, Na, Cu. Mo, Ni, Cr, Co ;
* :K, Mg, Ca, Zn, Na, Mn, Fe, Cu, Mo, Cr, Ni, Co;
/N % K, Mg, Ca, Zn, Fe, Mn, Na, Cu, Ni, Mo, Cr, Co;
K ¥ :K, Mg, Ca, Fe, Zn, Mn, Na, Cu, Ni, Cr, Co, Mo ;
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Fig. 1. Comparison of ash composition of Job’s tears to those of rice, wheat, and soybean.
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Table 3. Contents and compositions of ash in husked grains of ripened and unripened Job’s tears.

Ash K Mg Fe Zn Ca Mn Na Cu Mo Ni &) Co
{%) tmiirimeaneens (11 100 0F dry matter) EPTATV I o IE (T 3 p——
Ripened 2.69 480 250 4.33 5.81 340 254 101 456 686 413 4l5 280
Unsipened 279 560 200 3.99 5.84 494 285 1.84 598 80.4 829 112 363
3. NPAFBREHITZIIRSILONH [(_‘ e .A83 4 Ashcontent of germ on the ratio
e - e 2 : to that of husked grain.
b LS FTHNE (S9E ) LIRS 100 rain.
~~~~~~ -4 Ash content of husked grain.
L, BoNfEE®E (Milled grain without

91 Ash content of milled grain with-
bran) &R (Germ ) EDWWTCIKS &12HD k——‘ ﬁﬁ;gs‘;;’;ﬂfhe ratio to that of
TR EREL oo MEEE ENENAN T &F
280 (Husked grain ) Offi (Table 2) & H#X
L7 D% Fig. 2.CH 5o BRI H T 22K
EHETFROELRLTEREENDIREEZLN
i, ZOARIHATFETIRS L5,
T AHCI R FRIEEL, RMICMn 39
POUELHHEL T Bo FBIFIIE RO
48 DRV EENBH, Lo Cr, Mo,
Ca® 3EHKRL LA T, £ LT oM
ELRELHHLTHBCENFILDWV,

Polygons of dot-dash and solid lines represent the respective
ash-composition of germ and milled grain without bran,
The length from the center to cach apex represents the
amount of the ¢lement on the ratio to that of husked grain.

Fig. 2. Dift of ash posit among the germ,
mitled grain without bran, and husked grain of Job'’s

tears,
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X 5
D EBREE - ERER 2 — v X ABLLFRERE, 208, 5157 (1976).
2) EBREES /- bF AEORKTASIEE, 2, 51—57 (1978).
3) FRAZ « HIESH T /MK B RIS ANE, 34, 221239 (1981).
4) BEENTRFRESRS | T B AQREERS R, pp. 40— 56, 98— 99 (1982).
5) ZHMIE « NRIER - 4/ B— 1 HHEZE, 30, T 65 (1981).

Summary

Individuality of Job’s tears in minerals-pattern was examined with a polarized Zeeman
absorption spectrophotometer, in order to extend the food value of this material. Any
evaluation based on such view point has not been reported. Judging the individuality
was done by comparison of ash composition of Job’s tears to those of rice, wheat, and
soybean. Elements investigated were K, Mg, Fe, Zn, Ca, Mn, Na, Cu, Mo, Ni, Cr, and
Co. Each amount was as much as the above order. As a whole, the ash composition of
Job’s tears was superior to that of either rice or wheat. Severally consideration on the
constituents of ash of each food showed that a superior point of Job’s tears was found on
the higher contents of Mo and Zn. The Mo content was 243ug/100g of dry matter and
the level was about 3.5 times as much as that of rice, 5.8 times that of wheat, and 6.6
times that of soybean. Zn content was 6.76 mg/100g of dry matter and it was higher
level than the content in soybean which is known as an excellent source of Zn among
cereals and vegetables. Ca in Job’s tears was 1.7 times as much as that of rice, while the
level was 1/20 to that of soybean.

Distribution of the twelve elements in the grain of Job’s tears was also examined. Ash
content of the germ was 4.8 times as much as that of the whole grain, but the contents
of Cr, Mo, and Ca were not so much. Contrary, Co concentrated in this part. Element
which concentrated in the milled grain was Mo alone.
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