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THIAMIN 

THIAMIN 

BACKGROUND 

Thiamin is a water-soluble substance that occurs in free or phosphorylated forms in most plant and 
animal tissue. It plays an essential role in the supply of energy to the tissue, in carbohydrate metabolism 
and in the metabolic links between carbohydrate, protein and fat metabolism. Following ingestion, 
absorption of thiamin occurs mainly in the jejunum, actively at low concentrations and passively at high 
concentrations. It is transported in blood in both plasma and red blood cells. If intake is high, only a 
small amount of the thiamin is absorbed and elevated serum values result in active urinary excretion 
(Davis et al 1984). The total body content of the vitamin is about 30 mg. 

Although there is a lack of direct evidence, it is thought that a relationship exists between thiamin 
requirement, energy supply and energy expenditure. This arises from the role of thiamin as thiamin 
pyrophosphate in the metabolism of carbohydrate. Thus a small adjustment (about 10%) to estimated 
requirements is often made to reflect differing body size and energy requirements between genders and 
in physiological states such as pregnancy and lactation. 

Thiamin is found predominantly in cereal foods. There is mandatory thiamin enrichment of baking fl our 
in Australia but not in New Zealand. There is little information about the bioavailability of thiamin. It 
has been shown that absorption does not differ from supplements given with breakfast or on an empty 
stomach (Levy & Hewitt 1971). 

Low levels of thiamin intake may be associated with biochemical and possibly clinical evidence of 
thiamin depletion. The early stages of deficiency, however, may be overlooked (Lonsdale & Shamberger 
1980) as signs are non-specific. The two distinct major diseases from deficiency of thiamin are beri beri 
and Wernicke-Korsakoff syndrome. They do not usually occur together. 

Beri beri is now rare in countries where it was originally described – Japan, Indonesia and Malaysia 
– in those living on polished rice. In Western countries, occasional cases are seen in alcoholics. In acute 
beri beri there is a high output cardiac failure, warm extremities, bounding pulse, oedema and cardiac 
enlargement. These features appear to be the result of intense vasodilation from the accumulation 
of pyruvate and lactate in blood and tissues. There are few ECG abnormalities. Response to thiamin 
treatment is prompt, with diuresis and usually a full recovery. Chronic beri beri affects the peripheral 
nerves rather than the cardiovascular system. There is inability to lift the foot up (foot drop), loss of 
sensation in the feet and absent ankle refl exes. 

Wernicke’s encephalopathy is usually seen in people who have been drinking alcohol heavily and 
eating very little. Alcohol requires thiamin for its metabolism and alcoholic beverages do not contain 
it. Occasional cases are seen in people on a prolonged fast (such as hunger strikers) or with persistent 
vomiting (as in severe vomiting of pregnancy). Clinically, there is a state of quiet confusion, a lowered 
level of consciousness and ataxia. The characteristic feature is paralysis of one or more of the external 
movements of the eyes (ophthalmoplegia). This, and the lowered consciousness, respond to injection 
of thiamin within two days, but if treatment is delayed the memory may never recover. This memory 
disorder, with inability to retain new memories and sometimes confabulation, is called Korsakoff’s 
psychosis after the Russian psychiatrist who first described it. Wernicke-Korsakoff syndrome (WKS) 
was apparently more common in Australia than other countries that fortified bread with thiamin. Since 
mandatory fortification of Australian bread with thiamin in 1991, WKS has become very uncommon 
(Truswell 2000). 

It is not clear why one deficient person develops beri beri and another develops WKS or why the two 
deficiency diseases seldom occur together. Possibly acute beri beri occurs in people who use their 
muscles for heavy work and so accumulate large amounts of pyruvate, producing vasodilation and 
increased cardiac work, while encephalopathy is the first manifestation in inactive people. 
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THIAMIN 

There are several indicators for estimating requirements of thiamin (Brin 1970, Schrijver 1991, Wood 
et al 1980) including low urinary excretion; low erythrocyte transketolase activity; low erythrocyte 
thiamin or elevated thiamin pyrophosphate effect. Urinary thiamin is the most widely used indicator, 
but erythrocyte transketolase activity is regarded as the best functional test of thiamin status (McCormick 
& Greene 1994). However, erythrocyte transketolase activity has some limitations when setting an 
EAR, as it can be affected by factors other than diet. Erythrocyte thiamin is more stable in frozen 
erythrocytes, easier to standardise and less susceptible to other factors influencing enzyme activity 
(Baines & Davies 1988). 

RECOMMENDATIONS BY LIFE STAGE AND GENDER 

Infants AI Thiamin 
0–6 months 0.2 mg/day 

7–12 months 0.3 mg/day 

Rationale: The AI for 0–6 months of 0.2 mg thiamin is calculated by multiplying the average intake 
of breast milk (0.78 L/day) by the average concentration of thiamin in human milk of 0.21 mg/L 
(Committee on Nutrition 1985), and rounding up. The FNB:IOM found that the AI estimate using intake 
data for thiamine for 7–12 months was unreasonably high when compared to extrapolation data from 
either younger infants or adults. Thus the AI for 7–12 months was extrapolated using a reference body 
weight method for younger infants (0.2 mg) or adults (0.3 mg) together with consideration of variance 
in the measures for adults. The greater of the two estimates was adopted. 

Children & adolescents EAR RDI Thiamin 
All 

1–3 yr 0.4 mg/day 0.5 mg/day 

4–8 yr 0.5 mg/day 0.6 mg/day 

Boys 

9–13 yr 0.7 mg/day 0.9 mg/day 

14–18 yr 1.0 mg/day 1.2 mg/day 

Girls 

9–13 yr 0.7 mg/day 0.9 mg/day 

14–18 yr 0.9 mg/day 1.1 mg/day 

Rationale: There is little direct evidence of requirements in children and adolescents so the EARs for 
these age groups were extrapolated from adult recommendations on a metabolic body weight basis 
including growth considerations (FNB:IOM 1998). The RDI was set assuming a CV of 10% for the EAR. 
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Adults EAR RDI Thiamin 
Men 

19–30 yr 1.0 mg/day 1.2 mg/day 

31–50 yr 1.0 mg/day 1.2 mg/day 

51–70 yr 1.0 mg/day 1.2 mg/day 

>70 yr 1.0 mg/day 1.2 mg/day 

Women 

19–30 yr 0.9 mg/day 1.1 mg/day 

31–50 yr 0.9 mg/day 1.1 mg/day 

51–70 yr 0.9 mg/day 1.1 mg/day 

>70 yr 0.9 mg/day 1.1 mg/day 

Rationale: The EARs for adults were set on the basis of a number of metabolic studies using various 
endpoints (Anderson et al 1986, Bamji 1970, Brin 1962, Elsom et al 1942, FNB:IOM 1998Folz et al 
1944, Henshaw et al 1970, Hoorn et al 1975, Horwitt et al 1948, Kraut et al 1966, Oldham 1962, Reuter 
et al 1967, Sauberlich et al 1979, Wood et al 1980, Ziporin et al 1965). Consideration of these studies 
indicated a requirement of at least 0.8 mg/day of thiamin with intakes of 1.0 mg/day being marginally 
adequate for normal transketolase activity and generally adequate for urinary thiamin excretion (FNB: 
IOM 1998). The EAR was thus set at 1.0 mg/day for men and 0.9 mg/day for women based on body 
size and energy needs. The RDI was set assuming a CV for the EAR of 10%. Despite reduced activity at 
older ages, maintenance of the same EARs and RDIs at this age is recommended as needs are higher. 
There may be increased needs for healthy people if they are engaged in strenuous occupations or in 
competitive athletics that demands continuous daily activity with high energy expenditure. 

Pregnancy EAR RDI Thiamin 
14–18 yr 1.2 mg/day 1.4 mg/day 

19–30 yr 1.2 mg/day 1.4 mg/day 

31–50 yr 1.2 mg/day 1.4 mg/day 

Rationale: In pregnancy, requirement is increased by about 30% based on maternal and fetal growth 
20% and a 10% increase in energy use (Chong & Ho 1970, Daum et al 1948, Hathaway & Strom 1946, 
Heller et al 1974, Lockhart et al 1943, Oldham et al 1946, 1950, Slobody et al 1949, Tripathy 1968). This 
results in an increased requirement after rounding of 0.3 mg/day. The RDI was set assuming a CV for 
the EAR of 10%. 

Lactation EAR RDI Thiamin 
14–18 yr 1.2 mg/day 1.4 mg/day 

19–30 yr 1.2 mg/day 1.4 mg/day 

31–50 yr 1.2 mg/day 1.4 mg/day 

Rationale: Assuming an average milk production of 0.78 L/day, about 0.16 mg thiamin per day is 
transferred to breast milk (see infant recommendations). An additional 0.1 mg/day is also needed to 
cover the energy cost of milk production, giving an increased overall requirement of 0.26 mg/day 
compared to non-pregnant, non-lactating women (FNB:IOM 1998). With rounding this gives an EAR in 
lactation of 1.2 mg/day. The RDI was set assuming a CV of 10% for the EAR. 
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UPPER LEVEL OF INTAKE - THIAMIN 

The upper level of intake of thiamin cannot be estimated. 

There are no reports of adverse effects from consumption of excess thiamin by ingestion of food but 
there were reports from the 1940s of sensitivity to continuous high doses of oral thiamin in fortifi ed 
foods or supplements (Laws 1941, Leitner 1943, Stein & Morgenstern 1944, Stiles 1941). There have 
also been reports of anaphylaxis and death after inappropriate parenteral administration (Reingold & 
Webb 1946, Schiff 1941, Stephen et al 1992) and of allergic sensitivity and pruritis with intramuscular 
administration (Royer-Morrot et al 1992, Wrenn et al 1989). However, there are insufficient data to 
estimate a UL. Existing evidence available from clinical studies as well as the long history of therapeutic 
use indicate that current levels of intake from thiamin from all sources do not represent a health risk for 
the general population. 

REFERENCES 

Anderson SH, Vickery CA, Nicol AD. Adult thiamin requirements and the continuing need to fortify 
processed cereals. Lancet 1986;2:85–9. 

Baines M, Davies G. The evaluation of erythrocyte thiamin diphosphate as an indicator of thiamin status 
in man and its comparison with erythrocyte transketolase activity measurements. Ann Clin Biochem 
1988;25:698-705. 

Bamji MS. Transketolase activity and urinary excretion of thiamin in the assessment of thiamin-nutrition 
status of Indians. Am J Clin Nutr 1970;23:52–8. 

Brin M. Erythrocyte transketolase in early thiamin defi ciency. Ann NY Acad Sci 1962;98:528–41. 

Brin M. Transketolase (sedoheptulose-7-phosphate: D-glyceral-dehyde-3-phosphate dihydroxyacetonetr 
ansferase, EC 2.2.1.1) and the TPP effect in assessing thiamin adequacy. In; McCormick DB, Wright 
LD, eds. Methods in enzymology, Vol. 18, Part A. London: Academic Press, 1970. Pp125–33. 

Chong YH, Ho GS. Erythrocyte transketolase activity. Am J Clin Nutr 1970;23:261–6. 

Committee on Nutrition. Composition of human milk: normative data. In: Pediatric nutrition handbook, 
2nd ed. Elk Grove Village, IL: American Academy of Pediatrics, 1985. Pp 363–8. 

Daum K, Tuttle WW, Wilson M, Rhoads H. Influence of various levels of thiamin intake on physiologic 
response. 2. Urinary excretion of thiamin. J Am Diet Assoc 1948;24:1049. 

Davis RE, Icke GC, Thom J, Reiley WJ. Intestinal absorption of thiamin in man compared with folate and 
pyridoxyl and its subsequent urinary excretion. J Nutr Sci Vitaminol (Tokyo) 1984;30:475–82. 

Elsom KO, Reinhold JG, Nicholson JT, Chornock C. Studies of the B vitamins in the human subject. 5. 
The normal requirement for thiamin; some factors influencing its utilization and excretion. Am J Med 
1942;203:569–77. 

Folz EE, Barborka CJ, Ivy AC. The level of vitamin B-complex in the diet at which detectable symptoms 
of efficiency occur in man. Gastroenterology 1944;2:323–44. 

Food and Nutrition Board: Institute of Medicine (FNB:IOM). Dietary Reference Intakes for Thiamin, 
Riboflavin, Niacin, Vitamin B6, Folate, Vitamin B12, Pantothenic Acid, Biotin, and Choline. 
Washington DC: National Academy Press, 1998. 

Hathaway Ml, Strom JE. A comparison of thiamin synthesis and excretion in human subjects on synthetic 
and natural diets. J Nutr 1946;32:1. 

Heller S, Salkeld RM, Korner WF. Vitamin B1 status in pregnancy. Am J Clin Nutr 1974;27:1221–4. 

Henshaw JL, Noakes G, Morris SO, Bennion M, Gubler CJ. Method for evaluating thiamin adequacy in 
college women. J Am Diet Assoc 1970;57:436–41. 

70 Nutrient Reference Values for Australia and New Zealand 



      

 

 

 

  

 

 

 

 

THIAMIN 

Hoorn RK, Flikweert JP, Westerink D. Vitamin B1, B2 and B6 deficiencies in geriatric patients, measured 
by coenzyme stimulation activities. Clin Chim Acta 1975;61: 
151–62. 

Horwitt MK, Liebert E, Kriesler O, Wittman P. Investigations of human requirements for B-complex 
vitamins. Bulletin of the National Research Council No. 116. Report of the Committee on Nutritional 
Aspects of Ageing, Food and Nutrition Board, Division of Biology and Agriculture. Washington, DC.: 
National Academy of Sciences, 1948. 

Kraut H, Wildemann L, Bohm M. Human thiamin requirements. Int Z Vitaminforsch 1966;36:157–93. 

Laws CL. Sensitization to thiamin hydrochloride. JAMA 1941;117:146. 

Leitner ZA. Untoward effects of vitamin B1. Lancet 1943;2:474–5. 

Levy G, Hewitt RR. Evidence in man for different specialised intestinal transport mechanisms for 
riboflavin and thiamin. Am J Clin Nutr 1971:24;401–4. 

Lockhart HS, Kirkwood S, Harris RS. The effect of pregnancy and puerperium on the thiamin status of 
women. Am J Obstet Gynecol 1943;46:358–65. 

Lonsdale D, Shamberger RJ. Red cell transketolase as an indicator of nutritional defi ciency. Am J Clin 
Nutr 1980;33:205–11. 

McCormick DB, Greene HL. Vitamins. In: Burtis CA, Ashwood ER, eds. Tietz textbook of clinical 
chemistry. Philadelphia: Saunders, 1994. Pp1275–316. 

Oldham H, Sheft BB, Porter T. Thiamin and riboflavin intakes and excretions during pregnancy. 
J Nutr 1950;41:231–45. 

Oldham H. Thiamin requirements of women. Ann NY Acad Sci 1962;19:542–9. 

Oldham HG, Davis MV, Roberts LJ. Thiamin excretions and blood levels of young women on diets 
containing varying levels of the B vitamins with some observations on niacin and pantothenic acid. 
J Nutr 1946;32:163–80. 

Reingold IM, Webb FR. Sudden death following intravenous administration of thiamin hydrochloride. 
JAMA 1946;130:491–2. 

Reuter H, Gassmann B, Erhardt V. Contribution to the question of the human Thiamin requirement. 
Int Z Vitaminforsch 1967;37:315–28. 

Royer-Morrot MJ, Zhiri A, Paille F, Royer RJ. Plasma thiamin concentrations after intramuscular and oral 
multiple dosage regimens in healthy men. Eur J Clin Pharmacol 1992;42:219–22. 

Sauberlich HE, Herman YF, Stevens CO, Herman RH. Thiamin requirement of the adult human. 
Am J Clin Nutr 1979;32:2237–48. 

Schiff L. Collapse following parenteral administration of solution of thiamin hydrochloride. 
JAMA 1941;117:609. 

Schrijver J. Biochemical markers for micronutrient status and their interpretation. In: Pietrzik K, ed. 
Modern lifestyles, lower energy intake and micronutrient status. London: Springer-Verlag, 1991. 
Pp 55–85. 

Slobody LB, Willner MM, Mestern J. Comparison of vitamin B1 levels in mothers and their newborn 
infants. Am J Dis Child 1949;77:736. 

Stein W, Morgenstern M. Sensitization to thiamin hydrochloride: report of a case. Ann Intern Med 
1944;70:826–8. 

Stephen JM, Grant R, Yeh CS. Anaphylaxis from administration of intravenous thiamin. Am J Emerg Med 
1992;10:61–3. 

Nutrient Reference Values for Australia and New Zealand  71 



    

 

 

THIAMIN 

Stiles MH. Hypersensitivity to thiamine chloride, with a note on sensitivity to pyridoxine hydrochloride. 
J Allergy 1941;12:507–9. 

Tripathy K. Erythrocyte transketolase activity and thiamin transfer across human placenta. Am J Clin Nutr 
1968;21:739–42. 

Truswell AS. Australian experience with the Wernicke-Korsakoff syndrome. Addiction 2000;95:829–32. 

Wood B, Gijsbers A, Goods A, Davis S, Mulholland J, Breen K. A study of partial thiamin restriction in 
human volunteers. Am J Clin Nutr 1980;33:848–61. 

Wrenn KD, Murphy F, Slovis CM. A toxicity study of parenteral thiamin hydrochloride. Ann Emerg Med 
1989;18:867–70. 

Ziporin ZZ, Nunes WT, Powel RC, Waring PP, Sauberlich HE. Thiamin requirement in the adult human 
as measured by urinary excretion of thiamin metabolites. J Nutr 1965;85:297–304. 

72 Nutrient Reference Values for Australia and New Zealand 


