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ABSTRACT

Iron deficiency anaemia constitutes about 80 pertef all anaemia cases in developing countries.
In Ghana, the 2003 Demographic and Health Surveyogted anaemia prevalence of 67% for urban
residents. Anaemia and loss of appetite are the gon indications included in the consumer infor-
mation on the labels on bottles of the numerous Gha#&n herbal blood tonics sold in retail phar-
macy and chemical shops. In this study, ten brarfscommonly advertised herbal blood tonics on
the Ghanaian market were assessed for the levélsam and other trace elements, wavelength of
maximum absorption {max), pH, salinity and total dissolved solids (TDS)hese physico-chemical
parameters were determined using a UNICAM 929 atonaibsorption spectrophotometer, CECIL
8000 uv-visible spectrophotometer, JENWAY 3020 pldten and LF538 conductivity meter. Maxi-
mum estimated daily dosages of less than 1 mg/daiom was obtained for all the herbal tonics,
except the Madam Catherine brand which had 2.17 negmpared with the required daily intake of
10 — 15 mg. The tonics also appear to be poor sesrof the essential metals determined. Cd was
detected in Adutwumwaa, Madam Catherine and Topitsnwhile Pb was detected in Amingya iron
tonic and Madam Catherine; but the levels of thetwic metals will not exceed the recommended
safety standards, if the manufacturer's dosages arhered to.

Keywords: Iron-deficiency anaemia, herbal tonics, herbal reimes, toxic metals, .

INTRODUCTION sive advertising campaign on the claims of po-
The popularity of Ghanaian herbal blood tonicgency of these tonics by manufacturers; using
could be seen in the incredible number of thesdelivery/retail vans with public address systems
products found in chemical shops, and increasn the market places and electronic and print me-
ingly, on shelves of a large number of retail phardia. The common indications that run through
macy shops in Ghana. This trend may be due Bhanaian herbal blood tonics, which are not used
the affordability of these products and the aggres-
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to treat specific illness, are anaemia and loss dficinal forms of iron, such as ferrous sulphate,
appetite. need to be ingested. In adults, 150 to 200 mg/day
- - - niryOF iron for 4 to 6 months is usually the initial
Iron deficiency anaemia, afflicts about two thlrdstreatment dose, and 3 mglkg body weight per day

of children and women of child-bearing age in . ) :
developing nations (West, 1996). Ghana DemdS usually a starting point for infants (lvery and

graphic and Health Survey (2003) reported 670}(?Imen, 1986).

anaemia prevalence for urban residents. CurreMost literate consumers of the herbal medicine
estimates for anaemia in developing and develwho are dissatisfied with modern healthcare sys-
oped countries respectively are: for pregnantem equate “natural” with “safe.” Generally, evi-
women, 56 and 18%; school children, 53 and 9%gjence supporting an image of safety of herbal
preschool children, 42 and 17%; and men, 33 anuedicine is normally based on an apparent ab-
5% (WHO, 2000). The WHO has suggested thesence, even after prolonged use, of reported ad-
following classification of countries with respectverse effects or harmful constituents (Hegarty and
to the level of public health significance of anaeHegarty, 2001).

mia: & prevalence of <15% is “low’, 15- 40% SThe safety, efficacy and quality control of herbal

“medium” and >40% is “high” (ACC/SCN, medicinal products are of major concern for gov-

2001). Iron deficiency an_aemia, which ConStit.Ute.%rnments consumers, manufacturers and physi-
about 80% of all anaemia cases, affects majority ' !

£ individuals i develoni ties b ians. In Ghana, the Food and Drugs Board
of Individua’s in many deveioping countries be- FDB) is empowered by law to ensure that herbal
cause the diets in these countries are largely-ve

tarian. The vegetarian diet is not by choice bu gdicines are safe, of good.quality and effective
becau'se meat, poultry, fish etc.. with high iro EM|n|stry of I_-lealth, 2004). With respect to safety,
(haeme iron) a’re too ex,pensive fBr most people q@]iﬁlhﬁ S rar|]sed concte; rnlar? conta_n“nantshs_gghdas
) nthetic pharmaceuticals (especially prohibite
afford (Yip and Dallman, 1996). ones), heavy metals, pesticides, fumigation
Blood loss caused by heavy menstrual bloodgents, microbial toxins, micro-organisms, toxic
flow, intestinal and blood-borne parasitic infec-botanicals and animal substances (De Smet,
tions and malaria are other common causes d099). However in respect of efficacy data for
anaemia among poor populations (Okoehial., product registration, only evidence of long use
2003; ACC/SCN, 2001). with minimum side effects is required (Ivery and

The consequences of severe iron deficiency all%lmen, 1986).

decreased learning ability, stamina/work performSome attempts have been made in assessing the
ance, and resistance to disease. However, mastatus of trace elements in medicinal plants
people with mild iron deficiency experience no(Lesniewicz et al, 2006; Divrikli et al, 2006;
obvious problems, other than vague symptoms d&fjasaet al.,2004; Serfer-Armalet al.,2002; and
tiredness, headache, irritability, or depressiorVaritika et al.,2001; Abou-Aratet al., 1999; and
Iron-deficiency anaemia is also accompanied bi{abelitz, 1998). Standardization of herbal medi-
high morbidity and mortality especially amongcines is the best guarantee that a product contains
children aged two years and below and amonghat it is supposed to contain in amounts suffi-
pregnant women (Wardlaw, 1999). cient to produce desired effects. However, the
The adult recommended daily intake (RDI) forlack of national standards complicates the assess-
iron is 10 mg/day for men and 15 mg/ day fofnent of_the safety and effectiveness of herbal
women (lvery and Elmen, 1986). However’prepa_rathns. There IS theref_ore, the n_eed for
where dietary sources of iron are not enough fo pecifications regarding the efficacy, quality and

the management of iron deficiency anaemia, més_afety of Ghanaian herbal products, setting up of
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appropriate pharmacopoeia, development of bastATERIALS AND METHODS

line data on quality and “fingerprints” of Ghana-Sample collection

ian herbal preparations. Ten brands of commonly advertised/used herbal
ood tonics in 250-350 ml bottles sold on the
hanaian market were obtained for this study
om chemical shops, retail pharmacy shops and

This study will assess some of the advertised/us
herbal blood tonics on the Ghanaian market t
ascertain whether or not the estimated daily iror] "~ . . ) :
ingested using manufacturers’ dosage recomme elivery vans in Kumasi, Ghana. The_ t°”'°? were
dations merit their use in the treatment of irorf \OrEWaBebobool, Adutwumwaa, Amingya iron
deficiency anaemia. The levels of essential meta hic, Blowman tonic, Cl_ass tonic, Fralena tonic,
(zinc, copper, magnesium and manganese) in t ayaat, Madam Catherine, Mlghty.Power, and
tonics, extent of toxic heavy metal contamination Two over-the- counter iron supple-
(cadmium and lead) and the characteristic uynents, Supervitone _and Vatalife tonic were also
alyzed for comparison. Table 1 gives the ingre-

visible spectra and other physical parameters Lo
P PRy b ients and indications (as stated on the labels on

“finger-prints” for the tonics will also be deter- ; ) ;
minged P the bottles) of the Ghanaian herbal tonics used in
' this work.

op tonic.

Table 1: Composition and indications on the labelsrothe bottles of tonics

Sample Ingredients Indications
AbrewaBebo Anthocleista nobilis, Combretodendron  Rheumatism, anaemia, menstrual disorder,
bool macrocarpus, Khaya senegalensis, Rici- loss of appetite, general disorder, piles and
nodenron heudelotilSorghum bicolor fever.
Adutwumuwaa  Mahogany, honey, fruits and vitamins sd.of appetite, general weakness and anae-
mia.

Amingya Iron Terminalia ivorensis 25%, Anthocleista  Protect, restore and maintain excellent and

Tonic nobilis -30% Khaya ivorensis15%, active iron mineral in the blood; recom-

Pycenthus angolensis20% mended for pregnant women, children, adults,
stroke patients and elders.

Blowman Khaya senegalensis, Clausena anisata  Anaemia, asthmatic condition, blood purifica-

Tonic Xylopia aethiopica, Aframum melegueta, tion.
Ziginber officinale, Monodora myristica

Class Tonic Khaya senegalensis, Kigelia africana, Loss of appetite, anaemia and general body
Monodora myrusticapreservative weakness.

Fralena Khaya Ivorensis, Ficus Capensis, Anaemia and loss of appetite.
Pycenthus angolensis

Hayaat Terminal ivorensis, Cassia alata, Khaya Anaemia, malnutrition, rheumatism, bodily
ivorensis, Engemia species, Aframimum pains, loss of appetite, menstrual disorder and
malegetahoney general weakness.

Madam Carica papaya, Musa sapientuf@lycine A safe naturopathic preparation extracted

Catherine max, sucrosemolasses, belladonna, sepia,from vegetables, fruits herbs other natural
Nat murand natural mint resources, containing iron, multivitamins,

minerals, glucose, electrolytes, and other heal
-giving homeopathic therapy for cases of
anaemia, malnutrition, menstrual disorder,
loss of appetite, pregnancy, convalescence,
malaria, fevers and general debility
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Table 1: Composition and indications on the labelsrothe bottles of tonics. Cont'd

Sample Ingredients Indications

Mighty Power Black cohosh root -17%, Red ginseng foot Sexual weakness, waist and back
11%, Rosemary - 5%, Ginger - 2%, Pure honeypains, hair loss, blood purification,
30%, Purified water - 35% poor vision, dizziness and humbness.

Supervitoné Vitamin B; — 1.5 mg, Vitamin B— 0.75 mg,

Vitamin B, — 2.25 mg, Vitamin B— 0.0075 mg, Sr'fef;é;”'c syrup for vitality and
Vitamin C — 22.5 mg, Vitamin D — 3 mg, Ferrous '

Fumarate — 45 mg, Dessicated liver extract — 15

mg, Calcium Gluconate — 75 mg

Top Tonic Dumdum, Mahogany, Nyamedua Anaemia, jmatibn of blood,
Menstrual disorder, gonorrhea and
body itching.

Vitalife Tonic* Vitamin B; BP — 5.0 mg, Vitamin BBP — 2.0

mg, Vitamin B BP — 2.2 mg, Nicotinamide —
20.0 mg Calcium Pantothenate BP — 10.0 mg ,
Sodium Glycerolphosphate solution 50% -60.0
mg, Magnesium sulphate — 4.0 mg Ferric Ammo-
nium citrate BP 50.0 mg, Citric Acid BP — 57.0
mg, Liver extract BP — 0.52 ml

Anaemia

*Over the counter iron supplement

Reagents ferred into a 50 ml volumetric flask and diluted to
All reagents used were of analytical reagent gradae mark with distilled water, for subsequent de-
(BDH Chemicals Ltd, Poole, England). Doubletermination of metal (Fe, Mn, Cu, Mg, Zn, Cd
distilled water was used for preparation of alland Pd) concentration levels. For each run, a du-
solutions. The metal standard solutions used fglicate sample, and a blank were carried through
the calibration were prepared by diluting stockhe same procedure.

(BDH) solutions of 1000 mgt of Fe, Mn, Cu,

Mg, Zn, Cd and Pb. Chemical and physical analysis of herbal tonic
samples

Herbal tonic samples preparation and diges- A UNICAM 929 atomic absorption spectropho-

tion tometer (AAS) was used to determine the metal

The bottles of herbal blood tonics were shakefFe, Mn, Cu, Mg, Zn, Cd and Pd) concentrations
thoroughly before they were opened and usedhy direct aspiration of the digested sample solu-
Aliquots of the samples were taken and digestetibns into the air/acetylene flame. The blanks and
promptly. Ten (10) ml of each sample was pipetealibration standard solutions were also analysed
ted into a 50 ml beaker and 25 ml of concentrateds the digested sample solutions, and calibration
nitric acid was added slowly. After swirling gen-curves constructed. The pH meter, JENWAY

tly, 3 ml of perchloric acid was added to it and th 3020 model was calibrated and used for pH deter-
mixture was heated at 18D until it turned clear mination of the freshly opened samples. The Con-
(in 30 minutes). The beaker containing the colductivity meter LF538 was calibrated and used in
ourless solution was then removed and cooledhe determination of total dissolved solid (TDS),

The content of the beaker was carefully transeonductivity, salinity and temperature of the
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freshly opened samples. Samples were taken fablespoonfuls, 3 times daily dosage, the esti-
duplicate. The UV-Visible scan was carried oumated iron intake from these herbal tonics in Ta-
on freshly opened samples in diluted sample tble 3, appears to be a reasonable upper limit.
water ratio of 0.5 ml : 100 ml using a CECIL There is therefore no basis for Amingya iron tonic
8000 UV-Visible Spectrophotometer. (Table 3) to be labelled as such. Iron absorption
in phytotherapeutic treatment of anaemia is less

Determination of recovery . effective than that of animal source (haeme iron),
The recovery test of the analytical procedure WaFhich makes the use of these herbal tonics (non

performed for some of the investigated meta.lﬁaeme source) in the treatment of iron deficiency
(cadmium and zinc) in selected samples by san]

. vsed I i ali ¢ anaemia less efficacious. However, plants’
Ing analysed samples with aliquots of metak ;o5 have the advantage of being usually ac-
(BDH) standards and then digested. The samp mpanied by minerals, and many vitamins, in-
solutions were then analyzed by AAS. Acceptablg, ' y

_ 85 ; btained for th uding organic acids such as vitamin C which
recoveries ( percent) were obtained for Bromotes the absorption of the non-haeme iron in
analyte ions.

vegetables by reducing #do F€* and the subse-
RESULTS AND DISCUSSION guent chelation (Ilvery and Elman, 1986).

All the herbal tonics studied contained Fe, MgiThe significantly low iron levels in these Ghana-
Mn, Zn and Cu, which are essential elementgn herbal tonics used in treating anaemia are not
needed by the human body (lvery and Elmarpeculiar, because, Chinese prescribed herbal ton-
1986). Table 2 shows concentrations of iron angts for blood loss are also poor in iron
other trace metals in the blood tonics, and it agDharmananda, 2003); despite the general popu-
pears that generally, the different batches of thgrity and acceptance of Chinese herbs. This does
same herbal tonic had comparable elemental comot suggest that herbs cannot be rich sources of
position. The iron levels found in Supervitone andron, because spirulina, which is a vegetable, is
Vatalife (Table 2), which are between 15 — 13lespecially rich in iron, with 5.3 mg per 100g of
times that of the herbal tonics, are characteristigdible product which compares with 2 — 3 and 11
of over the counter blood tonics. Figure 1 angng per 100g contained in meat and liver respec-
Table 3 present the maximum daily intake of theively. Availability of iron from spirulina fed to
elements calculated on the basis of their levels ifats is comparable to rats being fed standard fer-
the products and their recommended dosage @bus sulphate (Kapoat al, 1993).

the herbal products (Table 2). A study of the effects of diet preparation Tal-
The major function of iron is formation of haemo-faria occidentalison some haematological indices
globin and other key compounds used for respiraf male albino rats (Okochet al., 2003) showed
tion. Iron is needed for immune function and itdose-dependent increases in all the measured hae-
also plays a role in drug-detoxification pathwaysnatological indices (packed cell volume, haemo-
(lvery and Elman, 1986). In this work the amounglobin concentration, red and white blood cell
of iron from the herbal blood tonics that might becounts). Tetteh (1997) in an 84-day haematologi-
ingested by consumers based on the manufactwal and histopathological studies on rabbits also
ers’ recommended dosages were estimated to Rund Madam Catherine, one of the herbal blood
between 0.43 mg/day for Fralena and 2.17 mgbnics in this work, to be haematinic and non-
day for Madam Catherine (Table 3). Thus usingoxic. Consequently, the low levels of iron found
an RDI of 10 mg/day, the herbal products hagh Madam Catherine in this study suggest the
estimated iron of 5 - 23 times below the recompossible role of some organic constituents of

mended daily intake (RDI). Due to the likely nonthese herbal blood tonics, in the stimulation of
compliance that will occur as a result of the 2 — $lood production.

80 Journal of Science and Technology, Vol. 29, No.April, 2009



Adei et al.

Some Ghanaian herbal blood tonics ...

‘pasAfeue sanoq Jo JaQUBY) SI X

‘uoneinep prepuels ayisi ¥ : (X) ¥

Nwi| uonv3ep Mojag : 1ag

09 aa Jag (€) L00F82'T (€) 10072000 (€) 00°0F €0 (€)TO0F290  (€)00°0F¥S'€EL  TOZA oluo L djIeUA
06 1ag (€)oo0¥T00  (€) 00°0F¥ 00°'TZ (€) To0¥ 200 (€)oBOCE O (€)00°0F 6¥°0 (€) 00°0¥ 002 €0T ooy doy
¥S 7ag Jag (€) 810786 (€) 000200 (e)00@BS (€)0T'0F98'S  (€) L0'OF 12T €0.GV. auoyniadns
St Jag Jag (€) 00'0¥ 86 Jag (€)oomre (e)200v2zz’9  (€)000¥S0'TZT  €0.5¥8 auoyniadns
06 aa Jag (€) 0’0 T2°9T (€) 000¥ #0'0  (€) 00°0¥ 800 (€)¥0°0F 2T'0 (€) 0007 20T S0TOOIAQ Jamod Aiybin
06 aa Jag (€) 00°0F 26'9T (€) 10°0¥ €00 (€) TO'0¥ 800 (€)TO0F 8T'0 (€) 000¥ 20'T 90T001Ad Jamod Aybin
06 (€)00°0¥60°0 A9 (€)eo0¥82T (€)000F200 () 0007 ¥0°0 €) 0607 900  (€) 00'0F €8'% das-€0 aulayred wepepw
06 (€)00"0%60°0 (ebm@o0  (€) 00°0¥09°T (€)oo'0¥ 200 (£)o0'0¥ 60 (€)TO0F SO0 (€) 00°0F ¥8'% 1dv-€0 aulayieD wepep
06 1ag 1aa (€) vo'0¥19°€C 1ag )od®*19°0 (€)oo0¥900 (€) ¥OOFTL'T 20T yeefeq
06 Jag Jag (€) zo'0¥s9°€2 Jag LdDF €90 (€) L00F 200  (€) TO'OF 99T 10T reefeH
06 Jag Jag (€)€0°0FTS 6% (€)T0'0%7300  (€)o0'0BYT (€) 000F¥T'T  (€) E0°0F 260 €0dH-4900T euaeld
06 Jag Jag (€)20°0%St 6% (€) 000900  (£)99TB (€)90°0F ST'T (€) L0'0F 960 €0dH-4€00T euaeld
Sy da Jag (€) 00’07 €9°€T (€) 000¥ 200 (€)00'0F92°0 (€) 000¥TZ'0  (€) SO°0F70°C EXN/TT/TTL oluoL sse|n
5174 aa 1aa (€) 0o0'0¥ 00°€T (€) o0'0¥ 2000 (£)oo'0F 220 (£)000¥ €20  (€)000F €02 EXIN/E0/9L oluo sse|o
06 Jag Jagq (€) T0'0F 0S'PT Jag (€)oo ovee”  (€)TO'0F 9T°0 (€) T0'07SS'T 8¥00€4 oluo L uewmolg
06 (€)50°0¥80°0 1aq (€) 50095 1ag (€) s0'0¥ 8€0 (€)50°0% 8270 (€)200% 2T'T € ouoL
uoul eABuiy
06 1ag (€)00"0FT0°0 (€) 00°0¥ 02'ST (€)oo0¥s00  (2)owed (€)T0°0% 9¥°0 (€) 00°0% ¥'T 20/00 BEMNWNMINPY
06 Jag Jag (e)o0'0Fzv's 1a@g (€)T0°0% T€°0 (€)o00F8e0 () 00°0F LV'T 20 [ccq cq3gemalqy
(1)
obe ON
-soQ (wdd) qd (wdd) po (wdd) BN (wdd) np (wdd) uz (wdd) upn (wdd) a4 yoreg a|dwes
el
Areg

S2IUO) POO|Q BY1 Ul S|RISW 2IX0) PPEIUSSSD SWOS JO SUoNeNUaduod abelany g a|qel

81

Journal of Science and Technology, Vol. 29, No.April, 2009



Some Ghanaian herbal blood tonics ... Adei et al.

The first line of conventional treatment of ironadult dosages of 150 to 200 mg/day. Conse-
deficiency anaemia is through the oral treatmerfiuently, the use of the herbal tonics by local peo-
with medicinal forms of ferrous salts such as ferple for the treatment of iron-deficiency anaemia
rous sulphate, fumarate and gluconate, at initidhay not be appropriate since the iron levels found

30.00+
25.00
20.004

15.00

Daily Intake (mg)

10.00

5.004

RDI

Amingya
Fralana

Hayaat

Madam Catherine
Abrewa
Adutwurmwaa
Class tonic
Blowman tonic
Mighty power
Top tenic
Supervitone tonic
Vitalife tonic

Blood Tonics
Flgure 1. Kstimated Maximum Dally Intake of Iron in Some Blood Tonles

Table 3: Estimated daily intake of essential and tac metals in blood tonics (mg/daily)

Sample Fe Mn Zn Cu Mg Cd Pb

AbrewaBgbabool 0.66 0.17 0.14 BDL 2.44 BDL BDL
Adutwumwaa 0.66 0.21 0.11 0.02 6.84 0.004 BDL
Amingya iron tonic 0.50 0.17 0.17 BDL 2.92 BDL 0.04
Blowman tonic 0.70 0.07 0.15 BDL 6.52 BDL BDL
Class tonic 0.91 0.05 0.12 0.02 2.92 BDL BDL
Fralena 0.43 0.52 0.07 0.03 22.25 BDL BDL
Hayaat 0.76 0.03 0.27 BDL 17.19 BDL BDL
Madam Catherine 217 0.02 0.40 0.01 0.72 0.01 0.04
Mighty power 0.46 0.08 0.04 0.01 7.61 BDL BDL
Supervitone tonit 27.24 1.40 0.07 0.01 2.09 BDL BDL
Top tonic 0.90 0.22 0.14 0.01 9.45 0.004 BDL
Vitalife tonic" 16.55 0.14 0.08 1.59 0.28 BDL BDL
RDI 10-15 2-5 12-15 1.5-3.0 280-350 0.06 0.21

RDI: Required daily intake
BDL: Below detection limit
+ Over the counter iron supplement
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were too low, compared with the recommende@bsorption and metabolism (Pera#aal., 1998).
levels. The elderly often experience decreaselh a recent study of herbal samples collected in
production of stomach acid, which can lower theitndia (Ernst, 2002), significant amounts of toxic
iron absorption (Wardlaw, 1999). Thus, it appearsetals were found; the percentages of samples
that the elderly who suffer from iron deficiencywith toxic metals were 64 for lead, 64 for mer-
are not likely to benefit from phyto-therapeuticcury, 41 for arsenic, and 9 for cadmium. Cad-
treatment with these herbal tonics. mium was detected in three of the preparations in

Magnesium which is an important mineral in con—this study; the highest intake of 0.01 mg/day in

nection with circulatory diseases and calciurﬂvIadam Catherine, and the lowest of 0.004 mg/

metabolism in the bone is the element of the highqay found in Adutwumwaa and Top tonic. Lead

est concentration in all the herbal tonics. Its-est V&S, found at a level of 0'0.4 mg/day in two
mated intake ranged from 0.72 mg/day fOI(Ammgya and Madam Catherine) out of the ten

Madam Catherine to 22.25 mg/day for Fralenar.]erbal tonics studied (Table 2). The potgntial of
xXposure to these toxic metals from this work,

Generally, the levels of magnesium found in thé€ . . .
tonics confirm the herbal nature of the tonicscomkpare(? W'thf tOhSGprov;s(;onal 'E;)Igrgfle d%ly
: : : : ntake values of 0.06 mg /day and 0.21 mg /day
since magnesium is found mostly in the plantor cadmium and lead respectively (FAO/WHO,

pigment chiorophyll, an important Mg-complexrlg%) shows that if taken as recommended by the

used during photosynthesis in plants. Howeve
these apparently high concentrations of Mg wer anufacturers, most of the herbal products would

generally found to be below 8 mg/day (except imot significantly conFrlbute to exposure of cad-
Fralena and Hayaat which are estimated to pgium and Iead,. Wh'le those with these metals
above 17 mg/day) and do not meet the RDI ofannot reach toxicity levels.

280 - 350 mg/day. Zinc functions as a cofactor foAttempt at exploring the possible uniqueness of
more than 300 enzymes that are important fophysical parameters as a means of standardization
growth, sexual development, immune function(“finger-print”) of tonics is shown in the prelimi-
wound healing, and taste sensation (Prasadary results presented in Table 4. The pH meas-
1995). The estimated zinc intake of 0.04 — 0.4@rement (Table 4) gave a range of 2.0 — 8.0; five
mg/day in the herbal tonics is far below 12-1%f the herbal tonics Adutwumwaa, Blowman,
mg/day RDI. Copper which aids iron metabolismHayaat, Madam Catherine and Mighty Power
and manganese which aids the action of somenics studied were found to be outside the rec-
enzymes such as those involved in carbohydratimmended acceptable pH limits of herbal prepa-
metabolism and bone formation, appears to betions for internal use, which is 4.0 — 7.0
low in the herbal tonics, with estimated intake ofMinistry of Health, 2004). The two over the
below detection limit and 0.03 mg/day, and 0.0Zounter irons supplements Supervitone and
— 0.52 mg/day for copper and manganese respée¢atalife tonic were also found to be outside the
tively (Table 3). These concentrations of copperecommended acceptable pH range.

and manganese are very low, compared with t
RDIs of 1.5 - 3.0 mg/ day and 2.0 - 5.0 mg/d
respectively.

h?he comparatively high salinity for Hayaat and

Madam Catherine (Table 4) suggests the likely
high concentration of sodium ions in these prod-

Lead and cadmium accumulate in body tissuacts, which hypertensive patients should be mind-

because the body excretes them slowly (Hamiltoful of.

and O’Flaherty, 1.995; Godet ql., 2006). The .Different batches of the same herbal tonic ap-

presence of cadmium and lead in herbal remedi 2ared to have the same UM, but the other

can pose clinically relevant problems (De Sme§ ; o

1999). Cadmium has been found to decrease ir nhy5|cal parameters were found to be the same
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Table 4: Physical properties of the blood tonics

TDS Temp

Sample Batch No Sal. mg/| o pH UV Measurements (nm
AbrewaBebobool 02 5.5 403 24.1 6.7 190, 200*
Adutwumuwaa 00/02 2.4 202 23.5 3.7 180, 190, 197*
Amingya 3 4.2 321 235 6.2 196%, 274
Blowman Tonic F30048 4.7 466 26.4 3.7 202*
Class Tonic T11/11/MX3 3.4 261 25.0 6.1 190, 201*
Class Tonic T6/03/MX3 6.1 527 24.1 6.2 190, 201*
Fralena 1003FHPO3 4.9 336 23.6 5.9 109, 197*, 222
Fralena 1006FHPO3 5.7 398 25.2 6.2 109, 197*, 222
Hayaat 101 24.7 1821 24.1 8.0 190, 192*, 207, 220
Madam Catherine 03-Apr 18.2 1280 24.4 8.0 196*, 222, 282
Madam Catherine 03-Sep 18.4 1421 23.7 75 196%, 222, 282
Mighty Power DVL00106 1.1 413 23.8 2.0 194, 212, 224, 281*, 300
Mighty Power DVL00105 1.2 513 25.2 2.1 194, 212, 224, 281*, 300
Supervitoné 845703 2.7 1159 25.1 3.9 199*, 222, 230, 280
Supervitoné 745703 2.7 391 25.2 25 199%, 222, 230, 280
Top Tonic 103 46 352 24.8 4.3 190, 200*
Vitalife Tonic® V201 8.3 739 235 3.2 197%, 255

* ;bmax

Sal. : salinity

TDS: Total dissolved solids
* . over the counter iron supplement

_ ) _ with the RDI of 10 — 15 mg/day and the 150-200
only in few instances (Table 4). These might beng/day required for the treatment of iron defi-
due to poor quality control measures during forgiency anaemia. Consequently, the intake of iron
mulation and processing of the tonics or the difsypplements might be appropriate for the users of
ferent sources of wild-harvested plant raw materithese herbal tonics in the treatment of iron defi-
als in the formulation. Generally, the constituentgjency anaemia. These Ghanaian herbal tonics
of herbal preparations and quality have beegiso appear to be poor sources of essential ele-
found to be influenced by factors such as the genents (Mg, Cu, Zn and Mn) studied. Cadmium
netics of the herbs, the use of fresh plants, temed) was detected in Adutwumwaa, Madam
perature, light exposure, water availability, nutri catherine and Top tonic, while lead (Pb) was
ents, period and time of collection, drying, packgetected in Amingya iron tonic and Madam Cath-
aging, storage and transportation of raw materiagrine; but the levels of these toxic metals found
age and part of the plant collected, method af|| not exceed the recommended safety standard
extraction and contamination with microorgan-f manufacturer's dosages are adhered to. The
isms, heavy metals, pesticides, among othegsfferent batches of the same tonic were found to
(Calixto, 2000). be comparable only in trace metals composition

and UVAacvalues.

CONCLUSION

The maximum estimated intakes of the ten (10fA\CKNOWLEDGEMENT _ _
commonly advertised/used herbal blood tonicd echnical assistance by Emmanuel Davis Afedzi
studied are not more than 2.2 mg/day, comparednd Daniel Kyinakwa final year Chemistry stu-
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dents, KNUST, Kumasi (May, 2004), Mr. K. FAO/WHO, (1993). Evaluation of certain food

Adepa, Technician and Mr. Ray Bright Voeg-
borlo, Lecturer, Department of Chemistry,
KNUST, Kumasi Ghana are gratefully acknowl-
edged.
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