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ABSTRACT

We examined the relationship among riboflavin intake, work activity, erythrocyte glutathione
reductase activity coeflicient(EGR AC) and urinary riboflavin excretion. We also attempted to
determine factors affecting seasonal riboflavin status of rural women. All information about
nutrient intake, work activity and riboflavin biochemical status was repeatly collected in three
scasons ; farming season{June), harvest season(October), nonfarming season(February). EGR
AC was negatively correlated with riboflavin intake(P <0.005) and positively correlated with the
duration(min) of farming activity(P <0.005) and the percentage of lean body mass(LBM) (%)
representing long term physical activity(P <0.05) in harvestseason. Urinary riboflavin excredon
‘was positively correlated with the ratio of riboflavin intake to 1,000kcal of energy expenditure
(P<0.05) in farming scason and negatively correlated with the duration(min) of farming
activity(P < 0.05) and crude nitrogen balance(P<0.005) in harvest season. It appeared that
EGR AC seems to increase and urinary riboflavin excretion seems to decrease as work activity
increase. Therefore work activity would be expected to deteriorate riboflavin status. Multiple
regression analysis of variables showed that in general EGR AC was affected by riboflavin and
energy intakes, energy expenditure, energy balance, the duration{min) of farming activity, LBM
(%). Urinary riboflavin excretion was affected by riboflavin and protein intakes, LBM(kg) and
crude nitrogen balance. Crude nitrogen balance affected urinary riboflavin excretion in all
seasons. The result indicated that work activity as well as nutrient intake seemed to affect
riboflavin status, especially EGR AC was affected preferentially by work activity in all seasons.
(Korean J Nutrition 29(9) : 1003~1012, 1996)
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Table 1. Mean values of variables affecting EGR AC & urinary riboflavin excretion in three seasons

June October February P
Variables Mean+SD Mean=+SD Mean=+SD Value
Energy(kcal) 1950.3 +368.5 1946.9 +375.1 1423.3 +226.1 ok
Protein(g) 592 + 106 568 £+ 115 418 + 74 ok
Riboflavin
(mg/day) (1) 0956+ 0.233 0910+ 0.185 0.607 + 0.173 ok
(2) 0925+ 0.130 0.870 £ 0.190 0.704 = 0.181 i
(mg/1,000kcal intake) n 0.501 + 0.142 0478+ 0.111 0.425+ 0.096 **
(2) 0.483 + 0.073 0.451 = 0.080 0493+ 0.101 NS
(mg/1,000kcal expenditure) (1) 0.338+ 0.095 0376 = 0.098 0.294+ 0.089 i
(2) 0.328 + 0.065 0365+ 0121 0.344+ 0.106 NS
Farming activity hours(min) 496.7 +157.1 4226 +170.1 118.8 +£195.2 ¥
Energy expenditure(kcal) 28929 £5255 2487.4 +£510.8 2130.9 +£514.0 ek
Energy expendituretkcalykg 542 £ 6.1 478 + 64 394 £ 57 ok
Energy balance 0693+ 0.170 0816+ 0.241 0.699 = 0.173 R
L B M (%) 756 + 54 752 =+ 52 728 + 5.1 *
L BM kg) 406 =+ 46 392 + 4.1 392 + 44 NS
Crude nitrogen balance 0.697 £ 2372 2589+ 2.441 -0.886 £ 2.540 ok
Creatinine(g/day) 0.787 = 0.277 0.497 &= 0.239 0.596 = 0.266 ok
Urinary urea nitrogen(g/day) 5766+ 2.184 3.578 £ 2.250 4599+ 219 ok
EGR AC 1.226 & 0.173 1.218+ 0.133 1320+ 0.124 ok
Urinary riboflavin(ug/24hr) 3089 +£639.1 146.7 +114.1 1028 £+ 754 *
*P < 0.05 **P < 0.01 #*P < 0.005 N S : Not significant
(1)Food frequency method (2)Convenient method
Cutoff value of EGR AC : 1.20 Cutoff value of urinary riboflavin : 120ug/24hr
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Table 2. Correlation coefficients of EGR AC & urinary ri-
boflavin excretion with variables in june

Urinary
Variables ECR riboflavin
excretion
Age 0.150 -0.095
Energy(kcal) 0.162 0.000
Protein(g) 0.179 0.076
Riboflavin(mg)(1) -0.176 0.248
(2) 0.107 0.194
Riboflavin(mg)(1)/1,000kcal intake -0.228 0.182
Riboflavin(mg)(2)/1,000kcal intake -0.044 0.121
Riboflavin(mg)(1/1,000kcal expenditure -0.248  0.320*

Riboflavin(mg)(2)/1,000kcal expenditure —0.024  0.272

Farming activity hours(min) 0.158 -0.122
Energy expenditure(kcal) 0.151 -0.148
Energy expenditure(kcall/kg 0.145 -0.144
Energy balance 0.084 0.123
L B M(%) -0.089 -0.021
L B Mikg) 0.047 —-0.147
Crude nitrogen balance 0.202 -0.168
Creatinine(g/day) -0.049 0.216
Urinary urea nitrogen(g/day) -0.078 0.244
Urinary riboflavin excretion{ug/24hr) - 0.237

*P <0.05
(1) Food frequency method (2) Convenient method
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Table 3. Variable selection affecting EGR AC & urinary riboflavin excretion by mutiple regression analysis in June

EGR AC

Mutiple R=0.4087 R-square=0.1670

Variables Beta SE F P-value
Total energy expenditure(kcal) 0.00047368 0.00019807 5.72 0.0225
Energy balance 1.74737829 0.77097896 5.14 0.0299
Total energy intake(kcal) -0.00056122 0.00028628 3.84 0.0582
Intercept -0.26044215 0.57998084 0.20 0.6562
Urinary riboflavin excretion

Mutiple R=0.4387 R-square=0.1924

Variables Beta SE F P-value
Riboflavin(mg) (1) 1114.87254667 461.25143014 5.84 0.0212
Crude nitrogen balance -81.71773139 43.85807458 3.47 0.0711
L B M (kg) -38.06827571 22.39454365 2.89 0.0983
Intercept 845.07554244 891.73880170 0.90 0.3500

(1) Food frequency method
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Table 4. Correlation coefficients of EGR AC & urinary ri-
boflavin excretion with variables in October

Urinary
Variables EGR AC riboflavin
excretion
Age ~0.053 —0.184
Energy(kcal) 0033 -0.169
Protein(g) -0.099 -0.056
Riboflavin(mg)(1) -0.453** 0.038
(2} 0.020 0.080
Riboflaving mg )(1)/1,000kcal intake —0.443** 0.219
Riboflavin(mg)(2)/1,000kcal intake - 0.032 0.255
Riboflavin(mg)(1) /T 000kcal expenditure  —0.281 0.061
Riboflavinimg)(2)/1,000kcal expenditure ~ 0.087 0.043
Farming activity hours(min) 0.476** —0.345*
Energy expenditure(kcal) -0.120 0.023
Energy expenditure(tkcal)kg 0.047 0.120
Energy balance 0.086 -0.138
L B M(%) 0.328* 0.022
L B Mikg) -0.105 -0.203
Crude nitrogen balance 0.130 - 0.480*+*
Creatinine{g/day) -0.170 0.481%*
Urinary urea nitrogen(g/day) -0.238 0.476%**
Urinary riboflavin excretion(ug/24hn - 0.174

*P < 0.05 **P < 0.01 ***P < 0.005
(1) Food frequency method (2) Convenient meth
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Table 5. Variable selection affecting EGR AC & urinary riboflavin excretion by multiple analysis in October

EGR AC

Multiple R=0.6033 R-square=0.3639

Variables Beta SE F P-value
Farming activity hours(min) 0.00031974 0.00011300 8.01 0.0078
Riboflavin(mg) (1) -0.27191641 0.10037893 7.34 0.0105
Intercept 1.33044593 0.11386852 136.52 0.0001
Urinary riboflavin excretion

Multiple R=0.7620 R-square=0.5806

Variables Beta SE F P-value
Crude nitrogen balance —27.44910573 6.80205550 16.28 0.0003
L B M (kg) -13.67866522 3.70912825 13.60 0.0009
Protein(g) 10.13387157 3.17749979 10.17 0.0033
Riboflavin(mg) (1)/1,000kcal intake 1038.93673532 390.31430486 7.09 0.0124
Age —-32.78068987 13.57443288 5.83 0.0220
Riboflavin(mg) (1) -518.21571619 242.13732301 4.58 0.0406
Intercept 228.11513000 204.67960840 1.24 0.2739

(1)Food frequency method
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Table 6. Correlation coefficients of EGR AC & urinary ri-
boflavin excretion with variables in February

Variables Urinary
EGR AC riboflavin
excretion
Age 0.017 -0318*
Energy(kcal) 0.087 0.129
Protein(g) -0.033 0.016
Riboflavin(mg)(1) -0.087 0.145
2) -0.011  -0.051
Riboflavin(mg)(1)/1,000kcal intake - 0.149 0.095
Riboflavin(mg)(2)/1,000kcal intake —0.058 -0.168
Riboflavin(mg)(1)/1,000kcal expenditure 0175 -0.134
Riboflavin(mg)(2)/1,000kcal expenditure 0.250 -0.261
Farming activity hours(min) -0.142 0.281
Energy expenditure(kcal) -0.372* 0.394*
Energy expendituretkcal)kg -0.150 0.296
Energy balance 0.421% -0.206
L B M(%) 0411* -0.222
L B M(kg) -0.410* 0.297
Crude nitrogen balance 0.329* -0.353*
Creatinine(g/day) -0.341* 0.436**
Urinary urea nitrogen(g/day) -0.417%  0.399*
Urinary riboflavin excretion(ug/24hr) - 0.328*

*P < 0.05 **P < 0.01
(1) Food frequency method (2) Convenient method
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Table 7. Variable selection affecting EGR AC & urinary riboflavin excretion by mutiple regression analysis in February

EGR AC

Mutiple R=0.5710 R-square=0.3260

Variables Beta SE F P-value
Energy balance 1.28427428 0.51570005 6.20 0.0180
Riboflavin(mg)(1)/1,000kcal expenditure —2.67884927 1.24227288 4.65 0.0384
Riboflavin(mg)(1)/1,000kcal intake 1.95546825 0.94103951 4.32 0.0456
L B M (%) 0.00769506 0.00407753 3.56 0.0680
Intercept -0.18362350 0.51142692 0.13 0.7219
Urinary riboflavin excretion

Mutiple R=0.4990 R-square=0.2490

Variables Beta SE F P-value
Crude nitrogen balance - 11.02948420 4.3522354 6.42 0.0159
Age -24.81069728 10.30852395 5.79 0.0215
Intercept 151.13869509 26.58308316 32.33 0.0001

(1)Food frequency method
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