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A Study on the Metabolism of Riboflavin in Korean Men
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Abstract

This study investigates the balance and biechemical status of riboflavin tn Korean men. During the expe-
rimental period, four riboflavin diets with different leveis of riboflavin (0.4, 0.6, 0.8 and 1.¢mg / 1000kcal) were
foliowed by eight healthy college men. The riboflavin status was assayed by erythrecyte glutathione reductase
activity coefficient (EGRAC) and urinary excretion of riboflavin. Riboflavin intake of the subjects who con-
sumed a usual diet was 0.46mg/ 1000kcal. The riboflavin intakes of the subjects who consumed the experim-
ental diet with 0.4, 0.6, 0.8 and 1.0mg/1000kcal of riboflavin were 0.41, 0.60, 0.81, 0.97mg, respectively.
Fecal riboflavin loss, absorbed riboffavin, urinary riboflavin loss and retained riboflavin increased in the
subjecis consurned 0.4, 0.6, 0.8 and 1.0mg/ 1000kcal of rtboflavin. The average EGRAC values for the subjects
consumed 0.4, 0.6, 0.8 and 1.0mg/ 1000kcal of riboflavin were 1.30310.629, 1.271 +£0.022, 1.239+0.013, 1.
202 +0.030, respectively and urinary riboflavin values (ug/g creatinine) were 86.89+20.07, 123.88+15.88,
246.70£57.14 and 393.364.76.94, respectively. Results indicate that 0.6mg / 1000kcal is the level of riboflavin
intake needed to maintain wrinary riboflavin within the normal range. And above 1.0mg/ 1000kcal of riboflav-
in is needed to maintain the EGRAC within the normal range. The riboflavin intake correlated positively with
wrinary riboflavin value, but correlated negatively with the EGRAC value. The EGRAC value correlated negativ-
ely to protein intake as well as animal protein intake. The linear equation of between riboflavin intake and
EGRAC was EGRAC= - 0.1667 X riboflavin infake + 1.3710. The riboflavin intake to maintain EGRAC below 1.
20 was calculated 1.02mg/ 1000kcal by the above equation.
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Fable 1. General characteristics of the subjects
Subject Age (yr} Weight tkg) Height {cm) BMI Het (%) Hb(mg/ah T pro.g/dh  B.G.img/dl
1 21.5 68.0 171.0 233 438 13.6 7.49 72
2 23.0 68.5 173.5 228 53.7 16,9 6.94 81.4
3 2346 60.5 164.2 22.4 51.7 16.2 7.03 70.1
4 21.6 70.0 169.9 24.3 57 18.0 7.44 78.0
5 235 60.5 171.0 20.7 46.0 143 5.50 77.0
6 201 60.5 168.5 21.3 545 17.2 6.93 82.4
7 235 65.5 170.0 22.7 50.0 15.7 6.86 76.8
8 2.4 64.5 1759 209 512 16.4 6.93 75.4
Mean+5.D.  22.1+14 64.7+3.6 171.0+0.2 223412 51.1+4.1 16.0£1.3 7.02x0.29 76.6+3.9
Hct @ Hematocrit, Hb : Hemoglobin, T. pro. - Total protein, B.G. : Blood Glucose, Body Mass Index (BMl)=weight tkg)/ height (m)’

Table 2. Changes in body weight, hemogiabin, bleod total protein and bicod glucose during experimental periods

CF 0.4RF 0.6RF 0.8RF 7.0RF
Weight (kg) 64.7+3.6" 64.443.4 64.8+3.5° 64.612.9° 65.3+3.5*
Hemaglobin {g/ 100mi) 16.0x1.3 15.1+0.8° 15.6+0.7° 16111 16.7:+0.5
3. total pro. {g/100mli) 7.0+03° 6.7 +0.3° 6.8:0.5 7107 7.2+0.7
8iood glucose 766439 72.8+4.4 74.9x4.1" 73.9+4.7° 727450

Values are mean standard deviation
CF : usual diet, (g/100mi) B. total pro. :

riboftavin diet, 0.8RF : 0.8mg/1000kcal riboflavin diet, 1.0RF :

Blood total protein, 0.4RF : 0.4mg/1000kcal riboflavin diet, 0.6RF : §.6mg/1000kcal
1.0mg/ 1000kcal riboflavin diet

Yalues with the same superscript (s} in a row are not significantly different (p< 0.05}
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Table 3. Changes in daily intakes of enerey and nutrients during experimental periods !
Nutrients CF 0.4RF 0.6RF 0.8RF 1.0RF
Riboflavin 0.46+ 0.09" €.41+ 0.01¢ 0.60+ 0.03¢ 0.80+ 0.03° 0.97+ 0.03
(mg/1000kcal) 0.59~ 0.36 042~ 040 0.63~ 0.54 0.86~ 0.77 1.00~ 0,92
Riboflavin 0.97= 0.26" 1.07 £ 0.05° 1.52x 0.06° 1.98+ 0.09° 2.59+ 2.0
(mg/day) 1.34~ 0.59 1.15~ 0.98 1.62~1.41 213~ 1.83 2.64~ 253
Energy 2173 = 461" 2515+ 86 2524 & 143 2568 = 109 2661 = 9O
{kcal/day) 3085 ~ 1571 2661 ~ 2366 2746 ~2279 2749 ~2423 2835 ~ 2541
Protein 72.8 £ 22.6" 83.6 £ 7.49 90.6 + 5.0~ 941 + 3.9 1062+ 3.3
(g/day} 1111 ~ 44.2 97.7 ~ 753 102.2 ~ 83.2 995 ~ 87.8 111.3 ~102.¢
Animal pro. 229 =113 365 + 1.8 426+ 1.9% 49.1 & 2.4 588+ 2.5
(g/day) 489 ~ 10,0 39.1 = 34.0 46.0 ~ 40.1 53.8 ~ 46.3 61,4~ 52.8
Fat 23.7 £ 103" 529+ 5.7° 534+ 2.8 534+ 47 546+ 671
(g/day) 433 ~ 8.4 58.1 ~43.6 57.0 ~ 48,1 62,0 ~ 44.0 37.8 ~ 385

Values are mean xstandard deviation

Values with the same superscript{s) in a row are not significantly different (5< 0.05)

Animal pro. @ animal protein CF @ usual diet :

0.4RF 1 0.4mg/ 1000keal riboflavin diet 0.6RF © 0.6mg/1000keal riboflavin diet

0.8RF : {.8mg/ 1000kcai ribofiavin diet 1.0RF : 1.0mg/ 1000kcal riboflavin diet

Table 4, Changes in daily intakes, fecal, urinary and retained riboflavin by the diets with different riboflavin level
Nutrients CF 0.4RF 0.6RF 0.8RF 1.0RF
Fecal ribo 0.156 % 0.083¢ 0.19410.053" 0.392+ C.050¢ 0.598:+0.030° 0.866+0.041°
{rg/day) 0.326~0.050 0,308~ 0,141 0.514~0.348 0.685~ 0.555 0.916~0.773
Absorbed ribo. 0.811+G.187¢ 0.876+0.044° 1.128+ 0.069° 1.432+0.048° 1.724+0.046
(mg/day) 1.054~0.340 0.930~0.791 1.221~1.013 1.547~1.386 1.837~1.674
Urinary ribo. 0.09%+0.014¢ 0.099+0.015* 0.748-+0.013¢ 0.271+£0.070° 0.445+0.080*
(mg/day) 0.123~0.078 0.128~0.078 0.377~0.129 0.351~0.143 0.573~0.299
Retained ribo. 071201787 0.777+0.038¢ 0,980+ 0.069 1160 0.081" 1.286+ 0.076
{mg/day) 0.942 ~ .462 0.824~0.688 1.075~0.865 1.289~1.08% 1.404~1.143

Values are mean £ standard deviation
ribo. : riboflavin CF @ usual diet
0.4RF : 0.4mg/ 1000 kcal riboflavin diet
0.8RF : 0.8mg/ 1000kcal ribofiavin diet 1.0RF :
Absorbed riboflavin was riboflavin intake~fecal riboflavin

0.6RF 1 0.6mg/ 1000kcal riboflavin diet
1.0mg/ 1000kcal riboflavin diet

Retained riboflavin was riboflavin intake-{fecal + urinary) riboflavin
Values with the same superscript () in a row are not significantly different (p<0.05}
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Fig. 3. Changes in EGRAC value during experimental periods.
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Table 5. Urinary riboflavin, urinary riboflavin per gram creatinine and EGRAC value by the diets with different riboflavin level

CF 0.4RF 0.6RF 0.8RF 1.0RF
Urinary ribo. 0.099 + 0.014° 0.099 + 0.015° 0.148 + 0013 0271 0.070° 0.445 + 0.080"
{mg/day) 0.123 ~ 0.078 0.128 ~ 0.078 0177 ~ 0129 0.351 ~ 0.143 0573~ 0.299
Urinary ribo. 8526 +16.39 86.89 x 20.07 123.88 +15.88° 240,70 + 57.14" 39336 + 7694
(g/g creatinine) 104.26 ~62.54 122.57 ~59.79 148.22 ~96.69 302.09 ~127.76 514.37 ~264.83
EGRAC 1.283 + 0.052° 1.303 = 0.029° 1.271 £ 0.022" 1,239+ 0.022 1.202+ 0.030¢
1.370 ~ 1.220 1.363 ~ 1.263 1.295 ~ 1.288 1.258 ~ 1.200 1.230 ~ 1.140

Values are mean standard deviation

Vafues with same superscript(s) in a row are not significantly different (p<0.05)

ribo. ! riboflavin CF : usual diet
0.4RF ! 0.4mg/ 1000kcal riboflavin diet
0.8RF : 0.8mg/ 1000kcal riboflavin diet

0.6RF : 0.6mg/ 1000kcal riboflavin diet
1.0RF ¢ 1.0mg/1000kcal riboflavin diet
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Table 6. Correlation between riboflavin intake, urinary riboflavin, and EGRAC of the subjects

Rihoflavin intake

Urinary riboflavin:

. EGRAC

(mg/ 1000keal) {mg/day) (ug/ g creatinine)
Riboflavin intake (mg/day) 0.9732% 0.8870* 0.8705* -0.8173"
RlIboflavin intake (mg/ 1000kcal} 0.8674* 0.8496* -0.8111*
Urinary riboflavin (mg/ day) 0.9752* -0.7797*
Urinary riboflavin (ug/ g creatinine) - 0.7807*

* p<0.00]

Table 7. Correlation between energy, protein and animal protein intake and ribeflavin intake, urinary riboflavin, and EGRAC of the

subjects

Riboflavin intake Urinary
- riboflavin EGRAC
(mg/day) {mg/ 1000kcal) tmg/day)
Energy intake (kcal) 0.2627* 0.0431 0.1998 - =0.1201
Protein intake (g/day) 0.7446** 0.6450%* 0.6495%* ~(0.4151**
Animal protein (g/day) 0.8789+* 0.8406%* 0.7881** —0.3864%*

<005, Hp<0.001
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