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Abstract

This study was conducted to determine riboflavin status of voung hezlthy Korean
women. Eight subjects consumed general Korean diet for 3 weeks. Riboflavin intake was
measured during the period and Erythrocyte Glutathione Reductase Activity Coefficient
(EGRAC) was analyzed at the end of experimental period. The subjects who showed
EGRAC value above 1.20 were supplemented 6 mg riboflavin per day for 1 week. The
average age of subjects was 22.1 years old, height was 154.4cm, weight was 49.2kg, chest
circumference was 81.2cm, the sum of skinfold thickness of 3 parts was 79.5mm and Body
Mass Index(BMI) was 20.6. Hemoglobin concentration was 13.0g/100ml, hematocrit value
was 44.0%, A/G ratio was 1.4, and the activity of sGOT, sGPT and alkaline phosphatase was
14.3, 11.¢ and 6.5, respectively. The average daily intake of energy, protein and riboflavin
was 1745keal, 56.1g and 1.14mg, respectively. The major source of ribeflavin were milk,
egg, Korean cabbage, rice, beef and so on. The average EGRAC value was 1.2748,
Percentages of subjects who showed EGRAC value above 1.20 was 65.2%. After oral
administration of 6mg riboflavin, the EGRAC value of all these subjects was returned to
normal range. Riboflavin intake was correlated positively with energy as well as protein
intake, and correlated negatively with EGRAC value. However, riboflavin intake per 1,
000kcal was not correlated with EGRAC value.

Key words : EGRAC, supplement, administration

' To whom all correspondence should be addressed



104

o
aly
fo

A E

e vetsl dopdelE BTl Z8E wzlksly)
Asixe =5 e e gigg 23 2x8ls R
ol 7kt o dHeler sy}, EZE g
b A 7P A ddagm e Ao, a9y
HE7o slE el §FE A1 St oJag
ARZEGHE 2HLZ AHESTE T49 glutathione
reductase®] #49¢] flavin adenine dinucleotide
FAD) 9] &7tz deht &7} =H99wrtE 236
TR WHel AgHI s, B eryfhrocyte
giutathione reductase activity coefficient (EGRAC) =
gEZge] FHEHQ 75L& sy o2 Fag
Heol whExn eld BRor e HoldH xA)
T e e o) gtk

AR Fel e £ad velvozs #49 iseallo-
sazinElell #709 ribitol@AbEo] Bol gl Hozm
flavin adenine dinucleotide (FAD)#+ flavin monon-
uClt‘OTidc(FMN o] F7A] zEAYHE AREH A
gt Fgstunz Agagn) 24 l“&-r"ﬂ g5
Aol gl et wEel Mg WS 25
225 dage] Ao 2laIgile 7—*]““’01 iy
Aol AEete a3 dUEA T4 shilz gy
Bl gt Elddzal Axd outd AF
#1919 2 HRES g3 ake] 1970d 0. %me,
19759 0.77mg, 198G 1.08mg, 19854 1. 2lmg.
1986 1, 19mg, 19879 1L 1lmgl= ZIL} 200 ot
O g gke] Frlsle S HolunlE gient o}2]
X W ugEe gln ’6’01047‘}7 Hom =
AR oy FHeeg ﬂi’”a]“:” A 39U #

=9l GeAR

giE ddiesn =AY A9 3 3 el
viE BgS uhela gloh ehE ZUe EGRACS =
Aotled 2ogel PAlNE 1638wl o

1287 FeRd 2w Zadl gokaelsl ol Egksio)
3 31"4-1’@}%9—““, AR AN GANE 749
2 ZAME B3 EGRACY) 17691912
&7] W AV el & Bakg Ay
d &g Hastech E=# olgl Wne o
AHTFE 1L 43mee 2 g9 JuAxgg
PA T EGRACE: L24R A3lg=oz B g
I G A HE Axstia ﬂ?}-@}gﬁpxﬁ gn
Hi 3 2T EGRACAMo] o= R-2)A el A0HA
FEZ "é’?l“%ﬂ-é‘ o s g

SRl

467

Bzayl dqAdds dag A8 eaZas g9
—?: 1.42mg, EGRACE 11622 Jeh} #gses B

BEFepd dobddls 4ad dWely gaa ou s
31110] #Hekglr Mg 2 vpd v ok AU 29
s BE 2 oo @ e fRZe ddgeE

o Besicia $4g0 £ o)F Bl

fﬂ'o

e orle e o

5 e RaRE Hew g
ey 423 EGRACAIIS) 4

B dpede guFe 4498 Ag

BRgoR vinH 7|7

EAME AMERen, £3
i

A 9 wRd gt

#7h AR Aoy
EGRACS 2lBEehl, o
AHBAE TG

-

& Auag sz
o2 srgch 49
& Afzs JuL
2E STh dE4ate @
(eb3 7130,
00, A 185001 FUAte] B shol 4HES o
Ach. AR oA ¢ TEA] AW} FAARE
Ab23lE T EGRACZE 1. 20049l A& o) 4k FB=]

Lgeble] Asied 2R AdE Fyekn oS
Wgde] sMel 6mee] R HAS vd 15
et THeR Beaad & vl A¥ate] EGRAC
waE g

AREAe Agehe 17308
stm olF 3R 48730
T HAUUAAES Fas 2
A AgA Lo #A

dollA Mmy LFT

Fo
7]

OE—?‘JI‘#LH‘J

OI

Tl

A7

rf

AA 12

off &

i

m& rJ]n

R
£

rJ*J
_Il,w
ol

O AA

HEWdA s B AFste 20-25412 o
&

ATE Ha ge FRe X2 @A g
Az AR AF Boz 578N o] @
2, FA, SBFE, GEHE Fo| o] gor
F2b A% WA Age 243 AW 24 ATL
F28) oldsn +4T DAt A AP FAA 8
W AME al Wagn



F39 @ o4e AR Y44 EGRACO] BY AT 105
Table 1. The menu consumed for experimental period
Breakfast Lunch Supper
-Cooked rice -Chajang rice -Cooked rice
-Tangle soup with beef -Soybean sprout soup -Soy-paste soup with sireki
Monday -Spiced perilla leaf -Kack doo ki -Fried egg
-Anchovy with green -Steamed fish ball, roasted
pepper, roasted -Kimchi
-Cooked rice -Cooked rice mixed with -Cooked rice
-Bhoyt-necked soup seasoning -Chard beets soup
Tyesday -Soybean hoiled with soya -Soy-paste soup with -Fried vegetable with dried
sauce soybean curd clam
-Kimchi -Yul moo kimehi -Spiced sweet potato
-Kimchi
-Cooked rice -Cooked rice -Cooked rice
-Kimchi boiled with soya Steamed fish eake soup -Radish soup with Alaskan
Wednesday gauce -Fried sausage pollack
-Spiced cabbage -Squid salad with radish -Potato onion, roasted
-Radish vineger salad -Yul moo kimnchi -Lettuce, salted
-Kimchi -Kack doo ki
-Cooked rice ~Cooked rice -Roasted rice mixed with
-Tangle soup with arkshell -Kimchi stew with pork seasoning
Thursday -Squid dry, roasted -Spiced munghean sprout -Radish consomme
-Lettuce, salted -Green pepper, boiled -Dan moo gi
-Kack doo ki -Cabbage, salted -Kimehi
-Cooked rice -Noodles mixed with -Cooked rice
-Soy-paste soup with potato seasoning -Hair tail, boiled
Friday -Steamed perilla leaf -Egg soup with green -Cucumber-onion galad
-Cabbage salad onion -Kimehi
-Kimchi -Yul moo kimehi
-Caooked rice -Cooked rice -Cooked rice
-Soy-paste soup with sireki -Mackerel radish boiled -Boy-paste soup with potato
Saturday -Tangle stem, roasted -Watercress salad -Day shrimp green
-Spiced egg, steamed -Kimchi pumpkin, roasted
-Kimchi -Leek salad
-Kack doo ki
-Cooked rice -Cooked rice -Cooked rice
-Wild sesame soup with -Radish soup with beef -Egg soup with fried
Sunday green pumpkin -Spiced sweetpotato stem soybean curd
-Fried egg -Leek, saited -Spiced egg plant
-Cucumber-onion salad -Kack doo ki -spiced tangle vinegar
-Kimehi -Kimchi
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Table 2. Anthropometry of the subjects

Sub- Chest Skinfold
ject Ape Height Weight circumference thickness BMI*"
Gr) (em) (k) (cm) {mm)”
1 223 1566 503 80.4 790 205
2 217 1505 465 78.6 810 205
3 216 1531 428 4.7 56,5 181
4 223 1515 438 70.4 7.6 191
5 216 1542 550 86.0 1018 281
6 216 1575 54.0 84.2 105.0 218
7 230 1812 53.7 89.2 64.0 207
8 223 1502 479 86.4 73.0 211
Mean 22,1 1544 492 81.2 795 206
+8E +£0.2 14 +1.7 +2.3 +56 7.1

*The sum of triceps, abdomen and subscapular skinfolds
thicknesses
** Body Mass Index = weight(kg)/height{m):

Table 3. Summary of hematological and blsod
clinical results for subjects

Sub- Hb Het AG GOT  GPT Alk.Pase.
ject g/100ml % ratio units units units
1 11.5 44.0 1.2 15.0 10.0 9.0
2 13.5 44.0 1.3 14.0 15.0 5.0
3 134 43.0 1.6 15.0 8.0 8.0
4 14.0 41.0 1.2 18.0 16,0 8.0
5 12.3 45.0 1.8 15.0 10.¢ 8.0
6 13.3 48.0 1.2 14.0 13.0 5.0
7 12.8 440 1.8 11.0 9.0 6.0
8 134 43.0 1.5 14.0 130 7.0
Mean 13.0 44.0 14 14.3 11.0 6.5
+8E 03 07 =01 x05 x£08 =05
Hb : Hemoglobin , Het : Hematocrit, A/G : Albumin/
Globulin
GOT : Glutamic Oxaloacetic Transaminase(Reitman-
Frankel units)
GPT : Glutamic Pyruvic Transaminase(Reitman-Franke]
units)

Alk. Pase. : Alkaline phosphatase(King-Armstrong units)

Table 4. Energy, protein and riboflavin intake of the
subjects

Energy  Protein Riboflavin Riboflavin

(kcal) (@  (mgday) (nyi000kes)
1739:+151 584456 1184010 0.69x0.05
2021+1568 62.2+36 1.23+0.08 0.62:+0.04
1860+146 53.0+3.1 117007 0.65+0.06
1360+142 389+4.7 0.82+1.10 0¢.59+0.04
18424110 576+3.0 1101007 060x£0.04
1554+139 51.2+486 1.13+0.09 0.74+0.05
1631+ 96 63.1+54 1.20+0.10 0.7440.06
1959+116 64.5+5.3 1.31+0.09 0671005

Subject

Q0 -1 R U1 & WD

Mean.+

1776+ 51
SE

56.1+1.8 1.14+0.09 0.66+-0.05




G3 g2 of4de dEEetwl YR e} EGRACY #F | 107

Table 5. The sources of riboflavin intake

N Food Frequency of Contrib- No Food Frequency of Contrib-
© o0 intake(times/wks)  ution(%) 90 intake(times/wks)  ution(%)
1 Milk 46 277 12 Onion 48 22
2 Egg,whole 38 65 13 Hair-tail, fresh 14 2.0
3 Korean cabbage 49 53 14  Protein snack 1 19
4 Rice 56 52 15 Castella 14 18
5 Beef, lean 22 44 16  Spinach 2 15
6 Apple 23 a8 17 Inatant noodle 9 15
ki Ice cream 13 31 18  Stem of sweet potato 11 14
8  Chestout, fresh 1 28 19  Grape, large 2 1.3
9 Laver 21 27 20  Large green 53 13

10 Rice cake with small 3] 26 onion

red bean powder 21  Starch noodle 8 12
11 Soybean sprout 15 22 22 Orange juice 9 10
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Table 6. Erythrocyte glutathione reductase
activity and their coefficients of the
subjects

Erythrocyte glutathione reductase

Activity * Aectivity coefficient **
Subject - FAD +FAD —FAD +FAD
1 82.05 111,53 1.2526 1.0919***
2 110.11 135.16 1.0842
3 100.66 154.06 1.3292 1.1607
4 61.43 179.58 15963 11555
5 103.97 137.05 1.3736 1.1824
6 154.38 196.91 12785 1.1089
7 171.71 204.79 1.1925
8 124.45 151.23 10249
Mean 113.5¢ 158,78 1.2748 1.1398
+8E +4.52 +4.05 +0.02 4001

* One unit of enzyme activity is expressed as the
micromoles of NADPH oxidized per hour per
mililiter of erythrocyte

** Activity coefficient is the ratio of stimuliated activity
to the basal activity
*** Activity coefficient after riboflavin supplementation

Erythrocyte glutathione reductase (EGR)2]  basal
activity¥s ¥ 113.59:£36, 14 units/ml (61, 43-171, 71
units/ml) ©1 .25 stimulated activityts 158, 78+32. 29
units/ml (111, 53-204. 79 units/ml) ©| A2, AGRACH]
B2 1, 274820, 01 (1. 8042-1. 5963) o1 QA k.
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Table 7. Correlation ccefficients between nutrient
intakes and EGRAC value of subjects
Energy Protein Riboflavin  Riboflavin
(ccaliday) (g/day) {(mg/day) (mg/1,000kcal)

Energy 0.7265*+" 0.8081*** —(,3155* —0.3372"
(keal/day)
Protein 07147 00718 —04247*
{g/day)
Riboflavin 0.5392*** —0.4094**
{mg/day)
Riboflavin ~{.1688
(mg/1,000keal)
*p<0.01
** p<0.001
*** 5 0.0001
1.7
T Daily riboflavie intake
S & Riboflavin incake
per 1000 keal
— L3 e
P o \°\u\ . i
-~ [ 5
=z
= 0.9— .
= o
= L] @
2 0.7 — » ®
. a a o ®
9.5
S
oot 1§ I I |

0.0 t.0 L. 1.z 1.3 t.a 1.3 .

EGRAC

Fig . 1. Relation of daily ribofiavin intake, riboflavin
intake per 1,000kcal and EGRAC(erythrocyte
glutathione reductase activity coefficient)
value of subjects.
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