CHAPTER 7

STUDY OF OTHER BIOAVAILABLE TRACE
METALS

I chapter 6, iron and chromium were studied as important trace elements. Other trace
clements like copper, zinc and manganese are discussed in this chapler. In water
extract as well as in acid digested samples, metals were detected using Atomic

Absorption spectroscopy.

7.1 ESTIMATION OF ZINC

Zinc is very important metal in biofogical svstem. For this study water extract and
acid digested samples both swere prepared. The result showed that considerable
amount of zinc was found in acid digested samples of GS, TF and PG in high amounts

( lable 7.1).

While in case of water extracts, it was present in reasonable amount in GS and PG,
whergas total amount of zine may not be bicavajlable in water extract of TF {Table
7.2), Most of the bioavailable zinc was also found in water extract of AS, that was
about one fifth of its total zinc content. Alse MC had considerable zinc and one fourth

of wotal was water soluble.

In case of acid digested sample of adiantum capillus veneris, an average amount of
7ine was found and it was about one tepth of the wtal in case of water extract (Fig.

7.0,

-~k

.2 ESTIMATION OF COPPER

Comparatively high concentration of copper was detected in acid digested sample of

GS, TF and CI (about 0.03 mg/g) and highest {0.035 mg/g) in PG (Table 7.3).



Lower concentration of metal was observed in water extract of Ihese samples as
compared to acid digested only GS, SH  showed some reasonable concentration and
similar amount was found in MC and PG, Maximum percentage of soluble copper
was found in GS, SH and MC . Water extract of these species may be used as copper

supplement (Table 7.4).

Acid digested samples of PG, TF and CI have produced a large concentration of
copper, s0 can be served as a supplement of copper. GS in either form is a good

source of copper (Fig. 7.2

Adiantum capillus veneris does not have a considerable amount of copper in any case.

7.3  ESTIMATION OF MANGANESE

Another important trace metal is manganese. [t is also detected in the same manner as
the above metals are treated. The result showed that the highest amount of manganese
was found in GS in its water extract as well as in acid digested samples (Table 7.3-7.0

and Fig. 7.3).

Cl also showed high amount of manganese in both cases. SH and PL had average
concentration of manganese in acid digested samples as well as in water cxtract. PG
and EC showed the maximum concenlyation of the metal present in these samples
were water soluble. Therelore the water extruct of all the semples mentioned above

may preferred for manganese as a biclogical activator.

Adiantum capillus veneris has an average concentralion of manganese and 25% of

wiich was found water seluble.

DISCUSSION

Over all metal contenis of these samples showed that the richest sample with respect
10 metals is GS which has all the essential mewals in reasonable amounts. In this

sample about 10% of the metal contents were found soluble in water.



The iron content is generally found in excess in non-antidiabetic samples, The
soluble iron was in excess in karela, karanjwa, paneer booty and garlic. In CI water
extract does not have much iron therefore may be non suitable as compared to its acid
extract.

Water soluble copper was only present in GS and Sid. PG, TF and Cl also showed

a

high amount of copper but not available in water extract.

Zing was found in high content in most of the herbs except I CL, SI and HR. Water
soluble zinc was alsa in excess in GS,
Manganese, oGS, SH. CLOPL. EC and HRO was in detectable amount. Only
chromium was not found in detectable amount in any of the samples.

Adiantum capillus veneris showed an average concenlration of iren, zine and

manganese whereas low concentration of copper and chromium.



TABLE 7.1

Estimation of Zinc in Acid Digested Samples

;Humplu 1D Quantity found mg/g SD RSD %
|
ACY 0.0620 0.G04 }.60
MC 0.0723 0.007 2.40
EJ 00278 (.001 0.90
| GS 0.1070 0.003 0.70
AS 0.0573 0.002 0.90
TE 01108 RN 2,90
Pl 0.0968 0.008 2.10
SH 00680 G012 4.40
Cl 0.0690 | 0.001 0.40
E¢ 0.0485 0,007 2.10
. pL 0.0703 0.003 110
HR | 0.G370 0.004 1.80




TABLE 7.2

Estimation of Zinc in Water Extract of Samples

Sample 1D Quantity found mg/g SD RSD %
ACY 0.0062 0.006 2.40
MC 0.018% 0.013 2.00
1) 0.0043 0.001 0.60
GSs 0.0114 0.00% 1.70
AS 0.0171 0.602 0.30
LT 0.0016 (0.002 3.10
FG 0.0148 0.016 2.70
St 0.0080 0,000 0.00
1 0.0033 0,001 (.40
O 0.0103 0.001 0.20
PL 0.0037 0.004 270
HR 0.002% 0001 0.90




TABLE 7.3

Estimation of Copper in Acid Digested Samples

Sample 1D Quantity found mg/g SD RSD %
ACV 00102 0.007 1.7C
MC 00172 0.020 2.90
El 0.0168 §.008 1.20
GS 0.0293 0.015 1.30
Ab 0.0102 G.000 2.30
TF 3.0267 0.0G62 (.20
PG 0.0343 0.014 1.00
SH 0.0225 0.012 [.30
CI 0.0209 0.016 - 1.30
EC 0.0119 0.004 0.80
PLL 001353 0.013 2.10
HIZ 0.0107 {1.004 (.90




TABLE 7.4

Estimation of Copper in Water Extract of Samples

Sample D Quantity found mg/g SD RSD %

ACY 0.6004 0.002 1.70
MC 0.0027 0.004 2.90
Ll 0.0020 0.001 1.00
GS 0.0031 0.002 1.30
AS 0.0013 0.001 1.60
TF 0.0011 002 6£.70
PG 0.0024 0,003 2.70
SH 0.0033 0.001 0.60
Cl 0.06014 0.004 5.60
el 0.0014 0.003 4.20
Bl D.0010 0.003 5.80
HE N




TABLE 7.5

Estimation of Manganese in Acid Digested Samples

Sample 1D

Quantity found mg/g, sDh RSD %
) ACY 0.0565 0.004 1.30
MC 0.0363 0.004 2.80
EJ 0.0093 0.00] 0.30
GS 0.6123 0.003 0.00
AS 0.0178 0.018 2.50
IAS 0.0280 0013 1.80
PG 0.0423 0.008 1.60
Sl 0.1010 0.300 0.00
£ 0.1520 0.001 0.20
£C 0.3070 0.016 1.50
2L 01275 0.003 0.80
HIE 00948 0.004 0.80




TABLE 7.6

Estimation of Manganese in Water Extract of Samples

Quantity found mg/g l‘ SD

Sample ID RSD %
|
- -
ACY 0.0093 0.007 1.90
MC 0.0077 0.004 1.30
El 0.0030 0.006 5.10
-GS 0.0701 0.020 0,70
l’ AS 0.0085 .002 0.60
ll 1 {.0011 0.004 9.50
PG 0.0104 (1,003 1.20
SH 0.0106 0.612 2.30
| Cl 00270 0.013 1.20
! mC 0.0474 0.028 .50
» PL 0.0208 0.044 0.50
L HE 0.0083 0.001 0.30
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FIGURE 7.1

Comparison of Zinc in

Water Extract and Acid Digested Samples
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FIGURE 7.2

Comparison of Copper in

Water Extract and Acid Digested Samples
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FIGURE 7.3

Comparison of Manganese in

Water Extract and Acid Digested Samples
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