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Nutrients & Herbs for Healthy Blood: Iron, B Vitamins, Vitamin C, 
Codonopsis & Withania  

Key Points at a Glance   

Iron: Essential Mineral 

 forms: haem (from animal tissues), non-haem (from plants) 
 non-haem iron has lower absorption 
 efficiency of non-haem iron absorption is affected by body 

status (need for iron) 
 absorption of non-haem iron is sensitive to gastric secretions 

and presence of other substances in the GI tract at the time 
 small proportion is excreted: about 1 mg/day for men, 

slightly less for non-menstruating women 
 risk of deficiency: 

 vegetarians and vegans 
 women of child-bearing age; athletes 
 children, adolescents and the elderly if not eating well 
 pregnancy, due to increased iron requirements 

 iron amino acid chelates, particularly iron bisglycinate, often 
preferred for better stability, bioavailability and tolerance  
 

Codonopsis & Withania 

 Codonopsis: traditionally used as a tonic, for fatigue, blood 
deficiency, lack of strength, poor appetite 

 Withania: traditonally regarded as a rejuvenative tonic, and 
used for anaemia, debility, fatigue, loss of muscular energy 

 Withania: clinically demonstrated blood-building properties 
(high doses) 

 

 B & C Vitamins 

 the B vitamins, particularly folic acid and B12: critical to 
haematopoiesis (blood-building activity) 

 folic acid and vitamin B12: required for structure and 
function of blood cells 

 riboflavin: supports iron absorption, reduces intestinal loss of 
iron, involved in the synthesis of haemoglobin 

 vitamin B6: enhances the oxygen-binding affinity of the 
haemoglobin 

 B vitamins can be supplied in 'activated' form (as the 
metabolites) 

 vitamin C enhances non-haem iron absorption 
 
Indications & Safety 

 Low dietary iron intake (e.g. vegetarians, vegans, those 
receiving chemotherapeutic or radiological treatment);  

 Mildly symptomatic iron-deficiency anaemia. 
 Menstruating women, athletes, regular blood donors. 
 Conditions of increased blood loss, such as bleeding or 

ulcerated GI tract. 
 Those taking acid-lowering medications; and the elderly. 
 Contraindicated in haemochromatosis. 
 Iron may interact with some drugs. 
 

 
 

Iron 
Iron is an essential mineral that the body requires in small 
amounts on a daily basis. Nutritional iron deficiency and 
iron deficiency anaemia remain a common problem in 
westernised countries even with the wide availability of 
iron-rich foods. In adults, iron exists in two primary pools: 
1. functional iron in haemoglobin, myoglobin and 

enzymes and  
2. storage iron in ferritin, haemosiderin, and transferrin.  
 
The average male has more total body iron than a female, 
with females having lower storage levels of iron.1 Women 
absorb almost twice (1.4 mg per day) as much iron as men 
to compensate for losses caused by menstruation and this 
is reflected in the recommended dietary intake for iron for 
women of reproductive age. The recommendation, as of 
2006 for Australia and New Zealand for those 19 to 50 

years, is 18 mg/day for women compared to 8 mg/day 
for men.2,3 Iron requirements for women are further 
increased during pregnancy.4 Iron deficiency is a concern in 
both developing and industrialised countries, and young 
women are particularly vulnerable.5 
 

Bioavailability 

Dietary iron exists in two chemical forms:  
1. haem iron, found in haemoglobin, myoglobin and 

some enzymes from animal tissue and  
2. non-haem iron, found predominantly in plant sources. 
 
Haem iron contains iron in the intact ferroporphyrin ring 
and is more easily absorbed across the brush border of the 
mucosa. Before entering the blood stream, the iron is then 
cleaved from the ferroporphyrin complex and complexed 
with apoferritin to form ferritin. Once absorbed into GI 
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mucosal cells, non-haem iron is delivered to the blood via 
the same apoferritin protein mechanism.  
 
Haem iron represents only 5-10% of the dietary iron of 
individuals consuming a mixed omnivorous diet and is not 
significantly affected by meal composition or GI secretions. 
Non-haem iron makes up the larger proportion of iron 
intake, however only an estimated 5% is absorbed 
(compared to 20-30% for the haem iron). Absorption of 
non-haem iron is more sensitive to gastric secretions (with 
acid improving solubility and subsequent absorption) and 
presence of other nutrients in the GI tract at the time. 
Vegetarians, particularly vegans, or those with a low 
intake of animal-sourced iron, need to ensure they 
consume adequate non-haem iron to ensure a positive 
iron status.1 
 

Determinants of Iron Absorption 

Gastric acid sufficiency is a primary determinant of non-
haem iron absorption. A lack of adequate gastric acid 
production impairs iron absorption by reducing its 
solubility. Individuals with gastric resectioning, 
achlorhydria (lack of gastric acid secretion) or taking 
alkaline substances such as antacids or acid-lowering 
medications are particularly at risk of low stomach acid 
production and consequently possible iron deficiency 
states. Certain physiological states where there is an 
increased need for blood production, such as pregnancy, 
will also result in an adaptive increase in iron absorption. 
Ageing may also contribute to a reduction of acid 
production and therefore decrease potential iron 
absorption. 
 
The efficiency of non-haem (but not haem) iron absorption 
is also affected by body status (or need) for iron. In a 
complex feedback mechanism that is in part regulated via 
the total iron binding capacity (TIBC) of transferrin (or 
transferrin saturation). The lower the body’s iron status, 
the greater the amount of non-haem iron is absorbed.1 
When iron stores in the body are adequate at 
approximately 500 mg, no more than 5-10% of iron from 
food is absorbed. However, when the iron stores drop 
below approximately 100 mg, non-haem iron absorption 
increases to 15-20%.2 
 

Enhancing Non-Haem Iron Absorption  

The addition of a dietary vitamin C source with an iron 
source is recommended for individuals who need to 
increase their iron stores. This is because ascorbic acid 
(vitamin C) reduces ferric iron to the ferrous form, which is 
more favourably absorbed across the gut mucosa. Ascorbic 
acid also chelates (binds) to the ferrous form to further 
enhance absorption across the mucosa.2  
 
Meat in the diet enhances iron absorption via multiple 
mechanisms. Haem iron is absorbed directly from the 

digestion of myoglobin and haemoglobin from meat in the 
diet; the intact porphyrin molecule, containing the central 
iron atom, is transported directly into the gut via a haem 
transport carrier.5 Animal proteins from beef, pork, veal, 
lamb, liver, fish and chicken also enhance iron absorption 
although the exact mechanism has not yet been 
elucidated. Absorption of non-haem iron is further 
enhanced when ingested meat stimulates gastric acid 
production.5 
 
Other dietary factors that enhance non-haem iron 
absorption include citric acid, carotenes and alcohol.6 
Sugars7 and sulfur-containing amino acids may enhance 
absorption of non-haem iron by forming chelates with 
ionic iron.  
 

Antagonists to Iron Absorption 

In addition to achlorhydria, there are certain food 
components that may impair iron absorption. Myo-inositol 
hexaphosphate (phytic acid) is found in nuts, seeds, 
wholegrain cereals and legumes) inhibits non-haem iron 
absorption. Iron bioavailability can be increased, when 
cereals and legumes are germinated or fermented thereby 
reducing phytate levels.2 
 
The polyphenols found in tea and coffee, when taken at 
the time of food consumption, can also significantly reduce 
iron absorption.2 Calcium intake may reduce iron 
absorption via neutralisation of stomach acid resulting in 
iron remaining in its less readily absorbed ferric state.2 
 

Excretion 

Iron is highly conserved by the body with approximately 
90% of iron stores being recycled on a daily basis. The iron 
that is excreted is done so primarily via bile, with other 
less significant avenues including bleeding, and in very 
small amounts through defaecation, sweat and the normal 
exfoliation of skin and hair. Daily iron loss is approximately 
1 mg for men and slightly less for non-menstruating 
women. The loss of iron due to menstruation is averaged 
to about 0.5 mg/day, although significant variation may 
exist.1 
 
In iron deficiency (the precursor to iron deficiency 
anaemia) the body's iron stores can be depleted either 
through insufficient intake or excessive loss. The complete 
picture of the clinical consequences and presentation of 
biochemical iron deficiency is still not entirely clear. 
Ageing, viral infections, blood diseases, and a variety of 
drugs, as well as cancer chemotherapy and radiation 
therapy, can cause deficits in red blood cells, white blood 
cells, and blood platelet production. 
 
Dietary anaemia is caused by not consuming enough 
nutrients, losing needed nutrients, the inability to absorb 
enough required nutrients or a combination of these 
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factors. Anaemia is not a natural part of ageing, but older 
people develop anaemia more often than any other blood 
condition. 
 

Who is at Risk of Iron Deficiency? 

Individuals who may be particularly at risk of iron 
deficiency are: 
 Women of child-bearing age, particularly those with a 

low intake of iron from animal sources.  
 Athletes, especially female endurance athletes, but 

also may include male endurance athletes. It is 
thought that increased iron losses in such individuals 
results from additional iron losses in the gut, and a 
specific symptom referred to as compression 
haemolysis where the blood cells are compressed and 
lysed due to the intense muscular contraction and 
impact of physical activity.8 

 Young children and adolescents may be at risk of low 
iron intake due to poor nutritional habits or lack of 
consumption of iron-rich food. 

 Pregnant women have increased requirements (2-6 
times that of men) because of iron utilisation by the 
developing foetus and blood volume expansion during 
pregnancy; although iron absorption also increases to 
meet increased demands (7% increase at 12 weeks, 
36% at 24 weeks and 59% at 36 weeks).3 

 Those older than 65 years may be at risk of iron 
deficiency due to poor dietary habits. 

 Adolescence is a period of rapid growth and in 
females the blood loss associated with menstruation 
further increases iron requirements. 

 People who follow restricted diets e.g. obese women 
who attempt to lose weight by restricting their dietary 
energy intake.3 

 Certain medical conditions also increase the risk of 
anaemia including gastrointestinal inflammation, such 
as in Crohn’s disease, and dialysis treatment.3 

 

Anaemia 

The symptoms of anaemia include: 
 weakness and faintness 
 shortness of breath  
 compromised aerobic work performance 
 increased heart rate  
 headaches  
 compromised immune function  
 nausea and loss of appetite  
 dizziness  
 bleeding gums  
 confusion and dementia  
 poor psychomotor development 
 
 

Based on a number of large studies into the iron status of 
Australian adults and children, the estimates of prevalence 
are: 
 Dietary inadequacy. In Australia, there is evidence 

that 20-40% of women of reproductive age are 
consuming significantly less than the recommended 
dietary intake (RDI) of iron. For most other nutrients, 
consuming less than the RDI would not necessarily be 
a problem, as most RDIs have a built-in safety 
margin.9 However, in the case of iron the safety 
margin is not so large. Furthermore, only around 18-
20% of available iron is absorbed in a typical Western 
diet and 10% from a vegetarian diet.3,10 There is 
evidence that, particularly for vegetarians, 180% of 
the RDI would be a more appropriate guide.3 

 Anaemia. In 2011-12 the Australian Health Survey 
estimated that 4.5% of adult population were at risk 
of anaemia. The risk rapidly increases in people over 
65 years, and an estimated 16% of Australians over 
75 are affected.11 In the same year, the World Health 
Organization estimated that in Australia approximately 
17% of nonpregnant women of reproductive age had 
anaemia.12  

 

Iron Supplementation 
Iron is fortified in a number of foods, ranging from breads 
and breakfast cereals, through to certain types of milks. 
However the bioavailability of iron from various 
compounds used for food enrichment or as supplements 
can vary greatly. Food may be fortified with iron, but the 
bioavailable amount of iron may not be significant. 
Generally iron in the ferrous form is readily absorbed; 
however variation occurs in the ferrous compounds. 
Ferrous pyrophosphate is one form of the mineral added to 
foods. It has the advantage of not discolouring the food, 
but is poorly absorbed as are other ferrous forms such as 
ferrous citrate and ferrous tartrate. 
 
There are several iron amino acid chelates available 
commercially.13 Iron bisglycinate is a popular choice for 
food fortification, due to its stability, taste as well as 
improved bioavailability under certain circumstances. It 
consists of one molecule of iron bound to two molecules of 
glycine. The absorption of iron from iron bisglycinate is 
regulated through the same physiological mechanisms as 
other inorganic forms of iron.14,15 Many studies, but not all, 
have shown an efficacy comparable to iron sulfate and a 
better tolerability.14,16 For example:  
 A randomised controlled study of 80 pregnant women 

compared iron bisglycinate (25 mg/day elemental 
iron) with iron sulfate (50 mg/day elemental iron) 
and found that there were no significant differences 
between the patients in haematological status or iron 
status and the occurrence of iron deficiency or iron 
deficiency anaemia did not differ between groups. The 
frequency of gastrointestinal complaints was lower in 
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the iron bisglycinate group compared to the iron 
sulfate group (p = 0.001).17 

 Iron bisglycinate had similar efficacy, at a much lower 
dose of elemental iron, to iron sulfate in increasing 
mean haemoglobin levels in cancer patients mild to 
moderate non-chemotherapy-induced iron deficiency 
anaemia. It was slightly less efficacious than iron 
sulfate in increasing ferritin levels. Fewer adverse 
effects were observed in those treated with the 
bisglycinate.14 

 In patients with iron-deficiency anaemia after 
gastrectomy, treatment with iron sulfate (80 mg/day 
elemental iron) produced better results than those 
who used iron bisglycinate (50 mg/day elemental 
iron).18  

 A randomised controlled trial compared iron multi-
amino acid chelate to iron sulfate in 60 
premenopausal women and showed that significantly 
more patients reported adverse events when taking 
iron sulfate (95% vs 65%; p = 0.044). Both iron 
preparations contained 25 mg of elemental iron, and 
were taken as a single dose for 7 days.4 

 
Using the area under the curve as a measure, absorption 
of iron after ingestion of ferrous calcium citrate was similar 
to that achieved after taking iron bisglycinate in healthy 
volunteers. Those with stable Crohn's disease absorbed 
ferrous calcium citrate better than iron bisglycinate. The 
study, with a small number of participants, took place on 2 
days, one week apart. It was nonblinded and crossover in 
design. The dose of both iron preparations provided 50 mg 
of elemental iron.16 
 

Clinical Studies 

Iron bisglycinate has been used for iron fortification of 
foods in a number of large-scale field trials in many 
countries, and as such has reduced the prevalence of iron 
deficiency and iron-deficiency anaemia.19  
 
As a first-line treatment for iron-deficiency anaemia, oral 
iron preparations (iron sulfate, iron gluconate) are usually 
prescribed at about 100 mg/day of elemental iron, 
although doses as low as 15 mg/day of elemental iron 
have been used to correct iron deficiency.20 
 
A meta-analysis found that iron supplementation 
significantly improved maximal and submaximal exercise 
performance in women of reproductive age. The benefits 
were clearest in iron-deficient and trained women. The 
analysis included 22 randomised trials that evaluated iron 
formulations (usually sulfate) providing 6-325 mg/day of 
elemental iron (most commonly 50-60 mg/day).21  
 
Meta-analysis has found that for blood donors there is a 
clear benefit of iron supplementation on markers of iron 
stores but the effect of iron on haemoglobin level, 
although significant, is low. The dose and duration varied 

greatly, starting at 150 mg/day of ferrous sulphate 
(probably about 30 mg/day of elemental iron) for seven 
days. Those who received iron were less likely to defer 
further donations due to low haemoglobin.22 
 
Iron sulfate (200 mg/day for 3 months, probably 
containing about 40 mg/day of elemental iron) 
significantly reduced the proportion of patients with 
anaemia after upper gastrointestinal haemorrhage 
compared to placebo.23 
 

Safety  

Haemochromatosis (inherited iron overload disorder) is an 
autosomal recessive disease characterised by an increase 
in iron absorption relative to body iron stores. It is 
estimated that 1 in 200 Australians of European descent 
are homozygous for the genetic mutation C282Y that 
results in the majority of hereditary haemochromatosis 
cases.24 Once an accurate diagnosis of haemochromatosis 
has been made, supplementary iron should be avoided. 
Excess iron in the body can generate massive free-radical 
reactions. Once an iron deficiency state is corrected, 
supplementary iron intake should be reduced to a 
moderate amount for maintenance of iron status. 
 
Iron may interact with some drug medications. 
 

Codonopsis 
In traditional Chinese medicine (TCM) Codonopsis pilosula 
root is regarded as a tonifying herb, with particular 
emphasis on spleen and lung qi. Enhancement of qi 
generates blood and fluids, Codonopsis root indirectly 
contributes to this. It is also appropriate for fatigue, lack of 
strength, poor appetite, loose stools, shortness of breath 
and blood deficiency following illness or haemorrhage. 
Even as late as the 16th century Codonopsis was thought 
(in TCM) to be a variety of Panax ginseng (Korean 
Ginseng). Codonopsis is regarded as a tonifying herb but it 
not as strong as Panax and its effects are limited to spleen 
and lung qi, while Panax is broader in its effects.25 
 
Codonopsis dried herb powder increased red blood cell 
count and haemoglobin in vivo and has been used 
clinically for the treatment of anaemia and poor appetite.26 
 

Withania 
In Ayurveda, Withania somnifera root has been used to 
treat a wide variety of disorders including wasting in 
children, anaemia, general debility, fatigue, nervous 
exhaustion, loss of muscular energy and convalescence.27,28 
It is regarded as a rejuvenative tonic.28 
 
Withania has blood-building properties, as shown in 
double-blind, placebo-controlled clinical trials in which it 
increased red blood cell count and haemoglobin. Doses 
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were 2 g/day of dried root, given in milk to children, and 
3 g/day of dried root taken by healthy male patients aged 
50 to 59 years. In addition, the children treated with 
Withania showed increases in serum iron and body 
weight.29,30 
 

B Vitamins 
In addition to iron, the B vitamins, folic acid and B12 are 
particularly critical to haematopoiesis (blood-building 
activity) and a lack of either may result in a specific type 
of anaemia.31 Folic acid and vitamin B12 are required for 
correct synthesis of DNA, which in part helps regulate the 
morphology and function of red blood cells, leukocytes, 
platelets and their precursors in the blood and bone 
marrow. A deficiency of either or both nutrients results in 
megaloblastic anaemias.  
 
Vitamin B12 deficiency is a particular problem in the 
elderly and one study of Australian aged care residents 
found that 14% were B12 deficient.32 A systematic review 
investigating whether B12 deficiency was a risk factor for 
anaemia in older people identified 25 studies for inclusion 
but concluded that evidence was limited and inconclusive. 
Of the 21 observational cross-sectional studies that were 
included some showed positive association between B12 
deficiency and anaemia, but overall results were 
inconsistent.33 
 
Other B vitamins are necessary for normal healthy 
production of blood. Riboflavin (vitamin B2) supports iron 
absorption, reduces intestinal loss of iron, and promotes 
iron utilisation for the synthesis of haemoglobin. 
Pyridoxine (vitamin B6) plays a key role in haematopoiesis 
by acting as a coenzyme in the interaction between red 
blood cells and haemoglobin and enhances the oxygen-
binding affinity of the haemoglobin. 
 
Recent research highlights the importance of the active 
metabolites of B vitamins also called activated B vitamins 
or vitamers. Activated B vitamins may be important in 
people with DNA polymorphisms that encode less active 
forms of enzymes involved in B vitamin metabolism.34-37  
 Riboflavin sodium phosphate (flavin mononucleotide 

or FMN) is an active metabolite of riboflavin (B2). FMN 
is itself a vital coenzyme in metabolism of both 
pyridoxine (B6) and folate, and converts to flavin 
adenine dinucleotide (FAD). FAD functions as a 
cofactor for the enzyme MTHFR (methylene 
tetrahydrofolate reductase) which is involved in folate 
metabolism.38 

 Pyridoxal 5-phosphate is an active metabolite of 
pyridoxine (B6),36 and is an important coenzyme in 
many amino acid related reactions.39  

 
 

Supportive Formulation 

These nutrients and herbs complement each other to support the 
following actions: 
 maintenance or enhancement of haematopoiesis, 
 iron status restoration, 
 immune support. 
 

Indications 

 Low dietary iron intake, including vegetarians, particularly 
vegans, or individuals with a low intake of haem iron; 
asymptomatic or mildly symptomatic iron-deficiency 
anaemia. 

 Increased iron requirements, or at risk of increased 
physiological losses of iron. Such individuals include 
menstruating women, individuals who in engage in regular, 
intense exercise or endurance athletes, individuals who 
regularly donate blood. Low energy and fatigue; low 
appetite. 

 Chronically bleeding lesions of the gastrointestinal (GI) tract, 
reflux oesophagitis, peptic ulcers, or gastric or colorectal 
adenocarcinomas can all be causes of increased iron losses 
through blood losses. Individuals with gastrointestinal lesions 
(scarring) that cause poor absorption may also fail to 
assimilate sufficient iron. 

 Acid-lowering medications can reduce the gastric acidity 
needed for enhancing solubility of non-haem iron. 

 Chemotherapeutic or radiological treatment can reduce an 
individual’s nutritional intake, resulting in nutritional 
deficiencies that include iron deficiencies and anaemias. 

 Anaemia is also a strong predictor of early death in the 
elderly. A combination of lower dietary iron intake and 
reduced iron absorption may increase anaemia susceptibility 
in those over 65 years of age. 
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