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INTRODUCTION 

The 1968 Recommended Dietary Allowances of the National Research 

Council (1) included recommendations for daily intake of vitamin B6 for 

groups of male and female individuals of various ages. Although recom-

mended daily allowances were established for infants and children, few 

studies determining requirements for these groups have been reported. 

Snyderman et al. (2) demonstrated an arrest in weight gain and impaired 

tryptophan metabolism in infants deprived of vitamin B6 , but did not 

define a level of requirement. Ritchey et al. (3) reported urinary 

excretion rates by preadolescent girls of 1.1% and 0.79% of vitamin 

B6 intakes of 1.3 and 1.73 mg/day, respectively, and suggested that 

such low excretion rates were reflective of intakes near the minimal 

requirements for these subjects. 

The recommended daily vitamin B6 allowance for children, age 1 to 

10, range from 0.5 to 1.2 mg, and for adolescents, from 1.4 to 2.0 mg. 

Because vitamin B6 has been established as an essential nutrient, more 

information is needed regarding the requirement of these age groups. 

This investigation was designed to estimate the vitamin B6 intake of 

preadolescent girls and to evaluate their nutritional status to provide 

further information concerning the dietary needs of this particular 

group. 
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REVIEW OF LITERATURE 

Establishment of a 2.0 mg/day recommended allowance of vitamin B6 
for adults was based on studies of adult male requirement by Vilter et 

al. (4), Baker et al. (5), and Yess et al. (6). Only one study on adult 

female requirements was used. Cheslock et al. (7) established that an 

intake of above 0.5 mg/day of vitamin B6 was necessary for women, but 

did not make requirement recommendations. Since the RDA's were pub-

lished, Donald et al. (8) determined the vitamin B6 requirement to be 1.5 

mg/day for adult women. Baker et al. (5) noted that the requirement 

was directly related to protein intake, and suggested that 1.75 to 2.0 

mg/day of vitamin B6 is necessary for individuals with protein consump-

tion of 100 g/day, whereas 1.25 to 1.5 mg of vitamin B6 is sufficient 

for subjects consuming 30 g of protein daily. 

Recent work indicated the RDA for vitamin B6 for adults may be too 

low. Gyorgy (9) suggested the daily dietary allowance for vitamin B6 
be changed to 25 mg/day. He based his suggestion on evidence of in-

creasing need in various segments of the population. Noted were the 

increased requirement of women on oral contraceptives. By use of the 

tryptophan load test, Aly et al. (10), Lubby et al. (11), Price et al. 

(12), and Price et al. (13) demonstrated higher urinary excretion of 

tryptophan metabolites by women on oral contraceptives than by women 

serving as controls. In all cases the administration of pyridoxine re-

duced the tryptophan metabolic excretions to levels comparable to those 
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of the controls. After supplementation with 10 mg pyridoxine hydro-

chloride and following a tryptophan load test, most of the subjects in 

Lubby's study excreted tryptophan metabolites at levels comparable to 

those of the controls. Even after supplementation with 20 mg vitamin B6 
per day, the tryptophan metabolite levels in some subjects did not cor-

respond to values for the controls. They, therefore, reconnnended a 

daily intake of 30 mg/day of vitamin B6 for women taking oral contra-

ceptives in order to provide a safety factor. 

Jacobs et al. (14) found lower glutamic-pyruvic transaminase ac-

tivity in individuals 62 to 94 years old than in individuals 19 to 30 

years old. They attributed the lower values to decreasing absorption 

of vitamin B6 with increasing age. Because dietary supplements of vita-

min B6 increased transaminase activity in these older individuals, a 

higher dietary intake seemed merited. 

Another factor to indicate increased dietary requirement is the 

association of vitamin B6 deficiency with the development of arterio-

sclerosis. Pyridoxine deficient monkeys developed alterations in blood 

vessels which were similar to those of arteriosclerosis as it occurs 

spontaneously in man (15). In humans, low plasma levels of vitamin B6 
occurred in patients with arteriosclerosis (16). Baysal et al. (17) 

however, demonstrated that there is no increase in serum cholesterol 

in vitamin B6 depleted subjects. Mueller et al. (18) noted only a 

slight hypercholesterolemic effect of pyridoxine deficiency, primarily 

exhibited by increased levels of free cholesterol in the red blood cells. 

Several biochemical measures have been used to determine vitamin 

B6 nutriture of individuals. The tryptophan load test is based on the 

relative presence of the pyridoxal phosphate which serves as a cofactor 
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to an amino-transferase enzyme. Altered tryptophan metabolism is evi-

denced by increased urine levels of hydroxykynurinine, kynurenine, 

xanthurenic acid, and kynurenic acid after ingestion of a load dose of 

tryptophan (4,7). The following scheme of normal tryptophan metabolism 

(19) shows the points of recognized pyridoxal phosphate (PLP) dependent 

enzyme reaction, and the build up products associated with a vitamin B6 
deficiency. 

tr~~~~ophan pyrrolase 

formyl kynurenine 

l~~ 
kynurenine ----~~~!~~!~~-!!!~~~!~!~~--------~kynurenic 

B6 deficiency acid 

PLP 
+o2 

NADPH 

3-hydroxykynurenine 

kynureninase 
PLP 1 

-----~~~!~~!~~-!!!~~~.!!!!~~--------~ xanthurenic 
B6 deficiency acid 

3-hydroxyanthranilic acid 

l 
picolinic acid + quinolic acid 

l 
nicotinic acid 

Although the tryptophan load test has been widely used, various 

difficulties in using it have been demonstrated. Knox (2.0)demonstrated 

a marked accumulation of tryptophan metabolites in normal rats given 

supplemental tryptophan, as well as in pyridoxine deficient animals, 
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because of an adaptive increase of the kynurenine forming enzyme. Baker 

et al. (5), in using the tryptophan load test, noted a restoration of 

normal tryptophan metabolism in human subjects fed a diet supplying only 

0.6 mg of pyridoxine daily for 5 days. These subjects were still severely 

depleted in the vitamin as evidenced by other methods. 

Pyridoxine has also been shown to be involved in other transaminase 

activities and in decarboxylation. Vilter et al. (4) noted increased 

levels of urea nitrogen in vitamin B6 depleted subjects after a load dose 

of alanine. Swan et al. (21) depleted and then repleted 6 young men of 

vitamin B6 • Following the depletion period and after pyridoxine reple-

tion, subjects were given load doses of cysteine. All subjects excreted 

increased amounts of taurine as a result of the cysteine loading dose 

when their diets had been supplemented with pyridoxine. Transaminases 

which have been found most active in animal tissues, and have conse-

quently received the most attention, are glutamic-oxalacetic transaminase 

(GOT) and glutamic-pyruvic transaminase (GPT). GOT is involved in the 

reaction of: 

aspartate + a•ketoglutrate + glutamate + oxalacetate; 

and GPT catalyzes the reaction of: 

alanine + a•ketoglutrate + glutamate + pyruvate. 

Marsh et al. (22) found in both man and monkey that increasing the 

intake of pyridoxine resulted in significant increases in the blood level 

of the transaminase activity, as well as of the vitamin. Humans averaged 

41% higher blood GOT activity after receiving 15 mg pyridoxine daily for 

4 weeks in addition to their normal diets, than they had prior to supple-

mentation. The level of pyridoxine in their diets was not controlled 
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or calculated. A reduction of the pyridoxine supplementation was fol-

lowed by a decrease in the blood concentration of the vitamin and GOT 

activity. 

GPT appeared to be more sensitive than GOT as a measure of vita-

min B6 in serum and erythrocytes of rats (23,24,25,26) and humans (17) 

depleted of the vitamin. Difficulties have been encountered with meas-

uring both of these enzymes. Even though Babcock et al. (27) found 

enzyme activity of both GOT and GPT significantly decreased in serum 

during vitamin B6 depletion, the wide range of transaminase activity 

observed in normal subjects made this criteria of little use in assess-

ment of vitamin B6 nutriture. Donald et al. (8) measured GOT, GPT, and 

vitamin B6 levels in erythrocytes, and urinary excretion of vitamin B6 
and 4-pyridoxic acid in young women depleted and then supplemented with 

varying levels of vitamin B6 • GOT levels decreased throughout the deple-

tion period in these subjects, but supplementation of pyridoxine failed 

to restore the level of the enzyme activity in the cells. Even at the 

end of the post study period, only about 65% of the GOT activity of day 

one had been restored. As measured by their laboratory, GPT in the ery-

throcyte did not respond to either depletion or repletion of the subjects 

of vitamin B6 • Urinary excretion and vitamin B6 levels in the erythrocyte 

dropped during depletion and then returned to their original levels after 

supplementation. Racia et al. (28) likewise found no consistent pattern 

in plasma, erythrocyte, or leukocyte GOT activity during depletion or 

repletion of vitamin B6 in human subjects. 

Work by Rej et al. (29) and Ury et al. (30) showed that it is poss-

ible to increase asparate aminotransferase activity in serum by in vitro 



7 

supplementation with pyridoxal phosphate. With 141 samples from human 

subjects, Rej et al. (29) showed an average increase of 16% in GOT 

activity when pyridoxal phosphate was added to achieve a concentration 

of 25 µ moles/liter in the serum. They suggested that in normal serum 

the enzyme is not fully saturated with the coenzyme. 

Clinical as well as biochemical measures are important in any 

assessment of nutritional status. Rao et al. (31) found no difference 

in height, weight, skin fold thickness of various circumferences in 

normal and vitamin deficient children. In severe vitamin B6 deficiency, 

however, one would expect to find such a correlation, because clinical 

symptoms described by Vilter et al. (4) are anorexia, nausea, listless-

ness and lethargy, seborrhea, sicia-like dermatitis, cheilosis and con-

junctivitis, glossitis, pellegra-like dermatitis and polyneuritis. 

Symptoms of vitamin B6 deficiency are thus similar to other vitamin B-

complex deficiency diseases, and would seem likely to be reflected in 

anthropometric measurements. 

In a study with rhesus monkeys, Rinehart et al. (15) linked an 

increase in dental caries with vitamin B6 deficiency. Decreased lympho-

cyte counts have also been demonstrated in vitamin B6 deficiency (4,7). 

Some work has been done to determine the normal daily vitamin B6 
intake. Vilter et al. (32) analyzed a regular hospital diet and found 

the daily level of vitamin B6 to be 1.0 to 1.5 mg. These levels are 

somewhat lower than values obtained in assays of a market basket com-

posite of a moderate cost diet reconunended for boys 16 to 19 years old, 

which was fo\llld to contain 2.6 mg vitamin B6/day (33). Both of these 

studies reflected a suggested menu, but not necessarily food consumed; 
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thus neither value may be an accurate measure of dietary intake. Schroeder 

(34) selected 552 foods he considered major caloric sources and ascer-

tained how many of these foods provided levels of vitamin B6 equal to a 

level of 2ppm. This criterion was selected because on a total food intake 

of 1.0 kg/day, wet weight, excluding fluids, a level of 2ppm of vitamin 

B6 would be necessary to provide the adult RDA of 2.0 mg/day. Only 31% 

of the 552 foods analyzed had concentrations equal or above this level. 

Schroeder suggested that his data supports the fact that the enrichment 

of refined flours, sugars, and fats with vitamin B6 may be necessary for 

meeting the recommended daily allowances. 

In order to investigate the vitamin B6 nutriture of children and 

their intake of vitamin B6 a project was planned in which the following 

was hypothesized: 

1. There will be measurable differences in dietary intake and 

transaminase activities of 8 to 10 year-old girls living in 

southwest Virginia. 

2. Differences in transaminase activity will be related to level 

of intakes of vitamin B6 and protein. 

The objectives of the study were to: 

1. Identify a population of 8 to 10 year-old girls, measure heights 

and weights, determine intakes of calories, protein, and vitamin 

B6 , and assay for levels of serum transaminase activity for both 

SGPT and SGOT. 

2. Determine relationships between height and weight to caloric 

and protein intakes, and relate levels of transaminase activity 

for both SGOT and SGPT to vitamin B6 and to protein intake. 
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3. Determine the correlation between values for SGOT activity to 

SGPT activity. 



MATERIALS AND METHODS 

Subjects for this study were 48 girls aged 8 to 10 (subject No. 17 

was 11), recruited from the public schools within Roanoke and Montgomery 

counties of Virginia. The study was explained to school principals who 

provided a list of students in this age range. Parents who indicated 

interest in the project after an initial letter were contacted by phone 

or by visit to explain the study. Parental consent was obtained for 

each participant. Although not a stratified sample, the subjects se-

lected were from both Caucasian and non-Caucasian families with both 

high (above $2000/capita) and low (below $1000/capita) annual incomes. 

Appointments with each subject were made between May 24 and July 

2, 1973. Subjects were interviewed for dietary recall for foods con-

sumed in the 24 hours immediately preceeding the interview. Total diet-

ary calories and protein were calculated from the data on the 24-hour 

recalls by a computer programmed from values in USDA Home and Garden 

Bulletin No. 72, "Nutritive Value of Foods" (35). Vitamin B6 intake was 

hand calculated, based primarily on the USDA Home Economics Research 

Report No. 26 (36) and a diet manual (37). When the vitamin B6 value of 

the specific food consumed was not available, the value for a comparable 

food was substituted. Subjects were asked if they had taken a vitamin 

supplement either that day or the day before. It was not known if these 

supplements contained vitamin B6 • 

10 
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Subjects' height and weight were measured in light clothing without 

shoes. A 10 ml blood sample was drawn and allowed to clot at room tem-

perature. The coagulum was centrifuged at 1500 rpm for 10 minutes. The 

serum was removed and refrigerated or frozen until analysis could be done. 

Hemolyzed samples were discarded and these subjects were not included in 

the study. Prepared kits obtained from Sigma Chemical Company of St. Louis 

were used for determination of serum GOT and GPT. The kits provided all 

chemicals except co2 free 0.40 N NaOH, which was made on the day of assay. 

Absorption readings were made on a Coleman Jr. Spectrophotometer at a 

wave length of 505 nm. 

Serum for the first 20 subjects was separated, refrigerated but not 

frozen, and analyzed within 3 days. Difficulty with the method prevented 

reliable assays of these serum samples. Insufficient amounts of serum 

remained to repeat the assays; thus, serum values for those subjects are 

not reported. 

Serum from the remaining 28 subjects was frozen immediately upon 

preparation. All samples were thawed and analyzed for SGPT and SGOT in 

duplicate on the same day. Standard curves were plotted from which Sigma 

Frankel Units of SGPT and SGOT were determined. 1 Control serum containing 

44 Karmen Units of SGPT and 60 Karmen Units of SGOT was assayed at the 

same time to check for accuracy of the analysis. 

1 Ames Control Serum, Ames Company, Division of Miles Laboratories, 
Inc., Elkhart, Indiana. 



RESULTS 

Anthropometric measurements, physical examinations, and nutrient 

intake data calculated from dietary recalls indicated that the children 

participating in this study were generally in good nutritional status. 

The calculated nutrient intakes for each of the 48 children are shown in 

the Appendix. The mean intakes of calories, protein, and vitamin B6 of 

the 28 children for whom SGOT and SGPT analysis are reported herein were 

similar to those of the total group (Table 1). 

The RDA for food energy for children age 8 to 10 is 2200 kcal. 

Only 33.3% of the 48 children surveyed consumed 90% or more of this recom-

mended amount. Approximately 46% had caloric intakes between 67% and 90% 

of their recommendation, and 20.8% reported caloric consumption between 

33% and 67% of the RDA. 

Protein intake for all but one child was above the RDA. One-half 

of the 48 children consumed at least 90% of the RDA for vitamin B6 
(1.2 mg/day for children age 8 to 10). Another 14 children (29.2%), 

had pyridoxine intakes between 67% and 90% of the RDA. Nine children 

(18.8%) consumed between 33% and 67% of the RDA and 1 child's intake was 

less than 33% of the 1.2 mg. The mean and standard deviation of the vita-

min B6 intakes of the 48 children was 1.1±_0.4 mg. 

Table 2 shows the children's ranking on the Iowa height and weight 

percentile charts (38). Although there were 10 children whose calculated 

caloric intake was under 2/3's of the RDA, and likewise 10 children whose 
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TABLE 1 

Mean intake of calories, protein, and vitamin B6 of 48 subjects 

and of 28 subjects for whom transaminase activity was assayed, 

compared with RDA values. 

RDA 

48 Subjects 

% RDA 

28 Subjects 

% RDA 

Food Energy 
(kcal) 

2200 

1849+5101 

84 

182o+521 

80 

1 Standard Deviation 

Protein 
(g) 

40 

67.8+19.7 

170 

62.o+l8.8 

155 

Vitamin B6 (mg) 

1.2 

1. lo+o.41 

92 

1.05+0.44 

88 
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TABLE 2 

Percentile ranking of subjects' height and weight1 ' 2 

Upper 10% (tall, heavy) 

Next 20% 

Middle 40% 

Next 20% 

Lower 10% (short, light) 

1rowa Percentile Chart (38) 

Number of subjects in each percentile 
Height Weight 

14 

13 

12 

7 

1 

9 

15 

13 

9 

1 

2nata for 47 subjects (information not available for 1 subject) 
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weight was in the lower 30th percentile, these were not the same 10 

children. There was no significant correlation between calculated 

caloric or protein intake and either height or weight. 

Mean SGOT and SGPT values from the 28 serum samples were 18.5+6.2 

and 6.7+3.4 Sigma Frankel Units, respectively. Values for SGOT ranged 

from 8.8 to 27.7 units, and for SGPT from 0 to 16 units. Individual 

serum values are reported in Table 3. Duplicate values were within 

less than 5% of each other in all but 2 samples for both SGOT and SGPT. 

The variation in the duplicates for SGOT analysis of subject No. 11 was 

8.4%, and for subject No. 27, 6.2%. Values for both these samples were 

averaged and reported in the same manner as was done for all other sam-

ples. There was 22.5% and 11.5% variation in the duplicates for SGPT 

analysis of subject No. 3 and subject No. 19, respectively. Serum was 

unavailable to repeat the assays; therefore, in these cases the value 

which seemed out of line was not averaged. 

The mean SGPT and SGOT values from 4 determinations on control 

serum labeled to contain 44 Karmen Units of SGPT and 60 Karmen Units of 

SGOT were 11.9 and 23.8 Sigma Frankel Units of SGPT and SGOT, respec-

tively. The Sigma Frankel Units are defined as "being approximately 

equivalent to Karmen Units" (38). 

Values of SGOT to SGPT had a correlation coefficient of 0.378 

(significant at 0.05 level). There was no significant correlation be-

tween protein intakes obtained from the 24-hour recall and either SGOT 

or SGPT values. Correlation coefficients for vitamin B6 intakes to SGOT 

and SGPT were -0.450 (significant at 0.05 level) and -0.272, respectively. 

Only 4 children whose serum was analyzed had taken a vitamin supplement 
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TABLE 3 

Vitamin B6 intake as calculated from a 24-hour recall, and 

SGOT and SGPT activity1 of 28 girls age 8 to 10 

Subj Vit B6 SGOT SGPT Subj Vit B6 SGOT SGPT 
(mg) (mg) 

1 0.88 15.5 0 15 0.73 9.0 5.0 
2 0.86 27.0 10.0 163 1.22 10.2 5.8 
3 0.40 19.5 6.32 17 1.25 15.0 10.2 
4 0.70 24.0 7.5 18 0.81 10.5 4.5 
5 o. 77 27.2 6.9 19 0.69 11.0 7.82 

6 0.63 24.6 5.5 20 1.35 13.5 4.6 
7 2.03 16.2 4.2 21 0.69 14.5 6.9 
83 0.44 16.5 4.5 22 1.24 16.2 5.1 
9 1.08 19.0 4.9 23 1.63 13.2 9.0 

10 2.18 7.3 2.2 24 1.00 14.7 6.8 
113 0.84 17.2 4.4 25 0.76 27.7 12.8 
12 2.03 11.5 4.1 26 1.16 12.4 8.2 
13 1.34 8.8 3.5 27 0.91 19.0 16.0 
143 1.09 10.9 7.0 28 0.76 15.8 13.5 

MEAN SGOT 18.5+6.2 

MEAN SGPT 6.7+3.4 

Correlation Coefficients: SGOT to SGPT 4 0.3784 
Vit B6 to SGOT -0.450 
Vit B6 to SGPT -0.272 

1sigma Frankel Units 
2 Value based on analysis of 1 sample 
3subject took vitamin supplement during period of 24-hour recall 
4 Level of significance (P < 0.05) 
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on the day the blood was drawn or the day prior. Neither SGPT or SGOT 

for these subjects was appreciably different from that of the other sub-

jects. 



DISCUSSION 

Normal values for SGOT and SGPT for children were not found in the 

literature. The Sigma Technical Bulletin (39) accompanying the reagents 

used reported normal values to be up to 28 units for SGOT and up to 35 

units for SGPT. As noted earlier, these are Sigma Frankel Units which 

are reportedly equal to the Karmen Units. 

With similar colormentric procedures Caubaud et al. (40) reported 

an average value of 16.4+8.4 units SGOT from analysis of 35 samples. The 

range was 4 to 40 units, and they reported an error of 16% in duplicate 

analysis. They defined a unit of SGOT as the activity of 1.0 ml serum 

that results in the formation of chromogenic material equivalent to 1 µ g 

of pyruvate under conditions of the test (20 min. at 26°C). This unit 

of SGOT equals 1 spectrophotometric unit, or the Karmen Unit. Using the 

same units as Caubaud, Mohum et al. (41) found upon analysis of 79 appar-

ently normal individuals for SGOT activity, a range of from 0 to 30 units. 

The mean was 13.9+7.0 units. Their standard deviation of duplicate sam-

ples was 17%. Wroblewsky et al. (42) defined 1 unit of SGPT as the amount 

of activity in 1.0 ml serum that results in the formation of 1 µ g of 

pyruvate, and stated that this unit is approximately equivalent to 1 to 

2 units of SGPT as measured spectrophotometrically. On analysis of 50 

normal individuals they found the mean units of SGPT to be 22.0±11.5, with 

a range of 1 to 45. Mohum et al. (41), with the same type of procedure 

and unit definition, found a range of SGPT values of from 4 to 38 units 

in 73 normal individuals, and a mean of 17.9+7.6 units. For duplicate 

18 
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estimations they reported a standard deviation of 10%. In both SGOT and 

SGPT estimations they reported that the percentage variation between 

duplicates was highest in the very low range. 

The range of SGPT and SGOT values found in this study were similar 

to the range of values reported in the above studies. To use these values 

as a measure of vitamin B6 nutriture, fine differences between values must 

be discernible. Although all serum was analyzed on the same day, by neces-

sity, it was divided into 3 lots in which serum from subjects No. 1-9, 

10-19, and 20-28 were assayed at one time for either SGOT or SGPT. Values 

found were clustered within each assay group (Table 3). Sigma Frankel 

Units of SGOT ranged from 15.5 to 27.2 in the first group, with a mean of 

21.1 units; from 7.3 to 17.2 with a mean of 11.1 units in the second group; 

and from 13.2 to 27.2 with a mean of 16.3 units in the third group. The 

values for SGPT ranged from 0 to 10 units in the first group with a mean 

of 5.5, from 2.2 to 10.2 with a mean of 5.4 in the second group, to 4.6 

to 13.5 tmits with a mean of 9.2 in the third group. This type of clus-

tering was found in the serum transaminase analysis of the subjects for 

whom values are not reported, and was likewise obtained while practicing 

the procedures. All serum transaminase values were determined on the same 

day in hopes of minimizing this effect. This necessitated holding the 

samples in frozen storage for differing number of days for each subject. 

Heddle et al. (43) reported little or no change in SGOT activity after 9 

weeks of storage at -10°C. They showed a slight decrease in SGPT activity 

after 15 days storage at that temperature. Mohum et al. (41) reported 

that freezing and thawing impaired both SGOT and SGPT activity in an ir-

regular manner. They did not report how long they had the serum stored. 

The Sigma Bulletin (39) stated that freezing would prolong the transaminase 
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activity but did not state a time period. The number of days the serum 

was frozen could be one variable affecting the determined values in this 

study. 

Another factor affecting the reliability of this method as a meas-

ure of vitamin B6 status was variation observed in standard curves de-

termined on different days. When the first kit was obtained in May, the 

standard curve was plotted. Approximately 1 week later the curve was 

repeated with identical results. Fifteen days later it was repeated, and 

this time the whole curve had shifted upward, although it was parallel 

with the previous curve. With each subsequent run the OD of the blank, 

as well as that of all dilutions of the standard curve, continued to 

increase; always in a parallel fashion. These variations in standard 

curve were observed for both SGOT and SGPT. 

In an effort to find the variable causing this change four primary 

areas were checked: the NaOH, temperature, spectrophotometer, and the 

reagents in the kit. Carbon dioxide-free sodium hydroxide was made fresh 

daily with boiled water and tritrated to 0.40 normality. The entire 

analysis was moved to an air conditioned room in which the temperature 

was maintained exactly at 25°C. The incubation period for the samples 

was always controlled in a water bath at 37°C. Accuracy of the spectro-

photometer was checked by reading the samples in two different instru-

ments. Timing was always carefully controlled. None of these precau-

tions, individually or collectively, had any apparent effect on the 

results. Finally, new kit reagents were obtained in mid-June. Again the 

first 3 runs of the standard curve conducted within 4 days of each other 

duplicated. Four days later, the curve again shifted upward and continued 
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to do so upon 2 additional determinations. The variable causing the shift 

could not be identified. 

Mohum. et al. (41) reported that with this type colormetric method 

the reagent blank value of the substrate mixture will rise about 10% in 

the first week but after this remain stable unless grossly infected. 

Amador and Wacker (44) however had similar problems with a variable 

blank in using the Sigma kit. They also found marked deviations with this 

method in comparison with values obtained by spectrophotometric analysis. 

They suggested the poor accuracy of this method resulted because the pro-

cedure employs suboptimal a•ketoglutaric acid concentration, and because 

the dinitrophenylhydrazine reacts with both the substrate, a•ketoglutaric 

acid, and the product, oxalacetic acid, to yield dinitrophenylhydrazine 

compounds which have similar absorption maxima and extinction coefficients. 

This precludes an accurate measurement of the reaction rate. A similar 

conclusion was drawn by Boyd (45) when he found large discrepancies be-

tween results obtained by this method as compared to a spectrophotometric 

method. The Sigma kit gave very low serum transaminase values in compari-

son. 

The results of the present study agree with those of Baysal et al. 

(17) and Donald et al. (8) which showed that transaminase activity may not 

be considered a reliable measure of vitamin B6 status. Even if there had 

not been the procedural difficulties discussed above, the results of Rej 

et al. (29) and Ury et al. (30) indicating that the GOT enzyme, as found 

in the serum, is not normally fully saturated with pyridoxal phosphate, 

further raises the question of how reliable an index of vitamin B6 status 

measurement of transaminase activity can be. 
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Measurement of caloric, protein, and vitamin B6 intake, although 

not free of difficulties, was more easily interpreted. Despite the fact 

there is much to question the accuracy of the 24-hour recall, various 

studies have shown results substantiating its reliability and useful-

ness. Chalmers et al. (46) and Young et al. (47) both showed that the 

24-hour recall can be accurately used for estimation of group intakes. 

For seventh and eighth graders, as well as high school and college stu-

dents, Young found that for the group the mean of a 7-day food record 

was equal to that of the mean of a 24-hour recall for almost all nutri-

ents. Even though in the present study the dietary recall did not reveal 

a significant correlation between intake of protein or calories to either 

the subjects' height or weight, the information presented is of substan-

tial value because it reflects the overall intake of children in this age 

range. The fairly even distribution of subjects into the Iowa height and 

weight percentiles indicate that, according to this standard, the children 

in this study represented a normal population, as opposed to an under-

nourished or predominately obese group. 

Work by both Young et al. (47) and Eppright et al. (48) showed that 

children have different nutrient intakes on different days. For this 

reason a particular day's intake as related to a particular child has little 

significance in terms of assessment of that child's nutritional status. 

Eppright stated that the proportion of children who are maintaining a con-

sistently good diet for 3 or 7 days may be very different from the propor-

tion obtained when a single day's food intake was obtained. She did not, 

however, find seasonal differences significantly affecting nutrient con-

sumption of the children. The overall conclusion of Chalmers, Young, and 
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Eppright was that greater accuracy in determining a group's intake can 

be obtained by securing a larger number of one day intakes rather than 

a small number of multi-day records. 

Emmons et al. {49) also found encouraging results concerning the 

reliability of the 24-hour recall as obtained from children. In their 

study children in grades 3 and 4 remembered correctly an average of 

67.3% and 80.6%, respectively, of items known consumed in their school 

lunch. 

The above studies support the value of finding the mean intake of 

vitamin B6 by the dietary recall method for the 48 children surveyed as 

being indicative of the usual consumption of this vitamin by this age 

group of girls. Caloric and protein intakes were determined to help es-

tablish the accuracy of the recall. If the caloric and protein intakes 

obtained from the recall can be substantiated as reasonably accurate, 

the same reliability can be placed in the results of this method for 

determining vitamin B6 intake, assuming values calculated for vitamin 

B6 content of foods are equal in validity to those calculated for caloric 

and protein content. 

In this study the mean caloric intake was 1849 kcal or 84% of the 

RDA. Also using the 24-hour recall method, the USDA 10 state nutritional 

survey {50) revealed a mean caloric intake of 2064 kcal for 674 girls age 

10 and 11. Thus the mean intake for their subjects was likewise only 

83% of the RDA for this age group. The sample includes black and white 

children from high and low income areas. 

Although only 33.3% of the children reported caloric consumption 

over 90% of the RDA, 77% of them were above the 30th percentile for weight 
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and 81% were above the 30th percentile for height (Table 2). It is 

possible that there could be a caloric discrepancy in the recalls without 

simultaneous error in the values obtained for other nutrients. Emmons 

et al. (49) found significant accuracy by dietary recall by children for 

the major food groups, but found little to no agreement between foods 

claimed eaten by children and that reported by their mothers for sauces, 

dressing, butter, margarine, and soup. If this pattern is indicative, 

these foods, being low in pyridoxine, could account for a caloric inac-

curacy without distorting the reliability of the values obtained for 

vitamin B6 intake. 

Since a child's food intake is likely to vary from day to day, the 

problem of determining accurately each individual's vitamin intake with 

a day's intake is obvious. It was hoped that the level of transaminase 

activity could have been used as a measure of vitamin B6 intake. Because 

of the problems encountered in the assay of transaminase activity by the 

colorimetric method, it is impossible to support the proposed hypothesis. 

By this method, differences in transaminase activity could not be related 

either directly or indirectly to vitamin B6 intake. The possibility that 

another method of transaminase determination could detect measurable dif-

ferences reflective of vitamin B6 status is not ruled out, but the results 

of the present study indicate that use of the colorimetric measurement 

of the enzyme cannot support such an inference. 

The need for vitamin B6 supplementation for children cannot be fully 

assessed until data is presented defining actual requirements, or until 

more accurate methods for measuring vitamin B6 status are found. Even 

though the mean intake of vitamin B6 was found to be over 90% of the 
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established RDA for this vitamin, several problems exist in interpreta-

tion. First, as pointed out earlier, there has not been research con-

ducted in children to determine vitamin B6 requirements on which to base 

the RDAs. Nevertheless, some concern is raised by the fact that one-half 

the children interviewed consumed less than 90% of this suggested amount. 

If one assumed the RDA is a valid figure, this would lend some support 

to encourage enrichment of perhaps cereal grains with this vitamin. 

An additional point to be made is the established relationship of 

vitamin B6 requirement being directly related to protein intake. Al-

though for 8- to 10-year old girls, the RDA for protein is only 40 g, all 

subjects but one consumed more than this amount. Of the 48 girls inter-

viewed, 3 had protein intakes exceeding 100 g. In adults Baker et al. (5) 

found 1.75 to 2.0 mg/day of vitamin B6 necessary for individuals with 

this high an intake of protein. In their study with preadolescent girls 

Ritchey et al. (3) reported a mean excretion rate of 0.79% of a 1.73 mg 

intake of vitamin B6 when the subjects were fed 40.3 g protein. If such 

a small excretion rate is indicative of intakes near the subjects' minimal 

requirement, the established RDA of 1.2 mg of vitamin B6 for 8- to 10-year 

old children is questionable as being sufficient to cover higher protein 

intake, stress conditions, individual variations, differences in the cal-

culated and actual vitamin B6 content of foods, and cooking or processing 

losses of the vitamin. 

It is further recognized that the calculated intake values are only 

as good as the combination of food intake record and the analyzed vitamin 

B6 values of foods in the tables. Despite the fact that pyridoxine is 

widespread in the various foodstuffs, in most instances its concentration 

is low. Likewise, very little data is available comparing the vitamin B6 
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content of foods before and after cooking. In the milling of wheat, 72% 

of the vitamin B6 is lost (34). A stronger statement supporting or de-

nouncing the need for enrichment could be made if, in addition to intake, 

an accurate measure of vitamin B6 nutriture could have been established. 



SUMMARY AND CONCLUSIONS 

Forty-eight girls in southwest Virginia, aged 8 to 10, were found 

to have a mean intake of l.l+o.4 mg vitamin B6 as calculated from a 24-

hour dietary recall. Neither caloric nor protein intake had any correla-

tion to the subjects' height or weight. But, the importance of the nutri-

ent intakes calculated from the dietary recalls was stressed as being 

representative of the group's intake, rather than reflective of a particu-

lar individual's intake. The relative percentile rankings of the subjects' 

height and weight indicated the group represented a normal population as 

opposed to severely undernourished or predominately obese individuals. 

Although one-half the children interviewed consumed less than the 

mean intake of vitamin B6 , which is 92% of the RDA, several problems exist 

in the interpretation of this data. If one could assume the RDA is a 

valid figure for pyridoxine intake, the data presented would lend support 

to encourage vitamin B6 supplementation. Because there is no research 

documentation of the pyridoxine requirement of children, further informa-

tion on the vitamin B6 status of children is needed before supplementa-

tion is advocated. 

The results of this study indicated that measurement of transaminase 

activity by colorimetric procedures cannot be used to determine the vitamin 

B6 nutriture of normal children. In 28 subjects the mean SGPT and SGOT 

values were 6.7+3.4 and 18.5+6.2 Sigma Frankel Units respectively. Values 

obtained for SGOT had a correlation of 0.378 (significant at 0.05 level) 

to values obtained for SGPT activity. No significant correlation was found 
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between protein intake to units of SGOT or SGPT. Low negative correlations 

were observed between vitamin B6 intake and SGOT and SGPT. 

The major value of the study was the determination of vitamin B6 
intakes in apparently normal girls age 8 to 10, and the conclusion that 

measurement of transaminase activity by the methods employed cannot be 

considered a good indication of vitamin B6 nutritional status. 
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APPENDIX 

Dietary intake of calories, protein, and vitamin B6 and percent of the 

RDA1 of each of these nutrients for 48 girls, age 8 to 10, of various 

socio-cultural and socio-economic groups, as calculated from a 24-hour 

recall 

Socio-
Subject Age Group2 Food Energy Protein Vitamin B 

(kcal) (%RDA) (g) (%RDA) Cmg) (%RDX) 

1 9 d 1276 58 49 123 0.88 73 

2 10 a 1753 80 59 178 0.86 72 

3 8 a 880 40 33 82 0.40 33 

4 9 a 1619 74 75 187 0.70 58 

5 8 a 1907 87 42 105 0.77 64 

6 8 a 1487 67 56 126 0.63 53 

7 9 a 2139 97 91 227 2.03 169 

83 8 a 2042 93 44 109 0.44 37 

9 8 a 1971 89 86 210 1.08 90 

10 9 a 1690 77 69 173 2.18 182 

113 8 a 1138 52 49 123 0.84 70 

12 8 a 2752 125 104 261 2.03 169 

13 8 a 1191 54 44 110 1.34 111 

143 9 a 1271 58 48 120 1.09 91 

15 8 a 1194 54 48 120 0.73 61 

163 9 a 2586 118 74 184 1.22 102 

35 
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Appendix - Continued 

Subject Age 
Socioz 
Group Food Energy Protein Vitamin B6 

(kcal) (%RDA) (g) (%RDA) (mg) (%RDA) 

174 11 a 1740 70 76 169 1.25 89 

18 9 a 2395 109 43 107 0.81 67 

19 8 a 1774 81 55 138 0.69 57 

20 9 a 1805 82 62 155 1.35 113 

21 9 a 2296 104 63 157 0.69 57 

22 10 a 1968 89 64 159 1.24 103 

23 9 a 2479 113 78 195 1.63 136 

24 8 a 1027 47 42 106 1.00 83 

25 8 a 1893 86 54 135 0.76 64 

26 8 a 2923 133 110 275 1.16 96 

27 9 a 2203 100 63 157 0.91 76 

28 10 a 1576 72 55 137 0.76 63 

29 8 a 1279 58 58 145 1.00 83 

30 9 b 1198 54 68 169 1.31 109 

31 9 c 1277 58 44 109 0.79 66 

32 8 a 1711 78 61 152 0.79 66 

33 9 a 2034 92 68 169 1.28 106 

34 8 c 3081 140 129 322 2.13 178 

35 8 a 1696 77 75 187 1.19 99 

36 10 d 1500 68 64 159 1.51 126 

37 9 c 2606 119 83 207 1.34 112 

38 9 a 1681 76 58 146 1.25 104 
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Appendix - Continued 

Socio-
Subject Age Group2 Food Energy Protein Vitamin B6 

(kcal) (%RDA) (g) (%RDA) (mg) (%RDA) 

393 8 c 1808 82 77 193 1.10 92 

40 9 a 1741 79 59 147 0.84 70 

41 9 c 1734 79 89 222 1.39 115 

42 9 c 1580 72 42 106 0.90 75 

43 9 b 2578 117 96 241 1.41 118 

44 8 b 2035 92 59 148 0.99 82 

45 9 d 2688 122 85 213 1.43 119 

46 9 d 2094 95 66 166 1.11 93 

47 9 a 1710 78 81 203 1.09 90 

48 9 a 1739 79 58 145 0.55 46 

1The RDA for the 8- to 10-year old child is as follows: Food Energy, 
2200 kcal; Protein, 40 g; and vitamin B6, 1.2 mg. 

2socio-cultural and socio-economic groups were coded as follows: 

a~High income Caucasian b~High income non-Caucasian 

c~Low income Caucasian d~Low income non-Caucasian 

3subject took a vitamin supplement during period of 24-hour recall. 

4 The RDA for an eleven year old girl is: Food Energy, 2250; Protein, 
50 g; and vitamin B6 , 1.4 mg. 
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(ABSTRACT) 

The vitamin B6 nutriture of 8- to 10-year old girls living in 

southwest Virginia was investigated by determination of pyridoxine in-

take and measurement of serum glutamic oxalacetic transaminase (SGOT) 

and serum glutamic pyruvic transaminase (SGPT) activity. The 24-hour 

recall method was used to obtain dietary intakes of energy, protein 

and vitamin B6 for 48 subjects. Although protein and caloric intake 

were not correlated to the subjects' height and weight, the subjects' 

positions in established height and weight percentile rankings indicated 

a normal population was represented. For pyridoxine, the mean intake 

was l.l+o.4 mg. This is 92% of the RDA for girls age 8 to 10. 

Transaminase values obtained by colorimetric determinations were 

reported for 28 of the subjects. Mean values for SGPT and SGOT were 

6.7±3.4 and 18.5+6.2 Sigma Frankel Units, respectively. Values ob-

tained for SGOT had a correlation of 0.378 (significant at 0.05 level) 

to SGPT activity. No significant correlation was found between protein 

intake and units of SGPT or SGOT. Low negative correlations were observed 



between vitamin B6 intake and SGOT and SGPT. Transaminase activity by 

this method of measurement cannot be used to assess the vitamin B6 nutri-

ture of children. The necessity of determining actual requirement, or 

developing a better method of measurement of vitamin B6 status in children 

was discussed. More data on vitamin B6 requirement and measurements of 

vitamin B6 status is needed before recommendations for or against vitamin 

B6 supplementation can be made. 
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