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Thiamin Nutritional Status of Korean Female College Students
Assessed by Dietary Intake and Urinary Excretion Levels
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ABSTRACT

This study was conducted to assess thiamin nutritional status in Korean female college stude-
nts on normal diet. Weighed food records and 24-hour urine samples were collected from
subjects for three days. Mean daily intake of thiamin was calculated from food records. Pooled
urine samples were analyzed for thiamin and creatinine. Mean daily intake of thiamin was
072+ 0.22mg, 72% of Korean RDA for the group. Thiamin intake per 1000kcal was 04997+ 0.09
mg, which is close to the RDA. Mean daily urinary excretion of thiamin were 130.11% 71.06ug/24
hr and 180.59+ 129.79ug/g creatinine. Mean daily thiamin intake(mg/day), but not thiamin intake
per 1000kcal was showed by positive correlated with urinary excretion of thiamin(p<{0.01). Thia-
min nutritional status of the subjects based on 24-hour urinary excretion of thiamin was deficient
in one subject(19% ). low in nineteen subjects(36.5% ), and acceptable in thirty two subjects(61.5
% ). Only six subjects were in low thiamin status based on thiamin excretion per gram creatinine.
Therefore, total urinary excretion of thiamin seems to be more sensitive to marginal thiamin
deficiency compared to urinary excretion per gram creatinine. From the results of the study,
the prevalence of marginal thiamin deficiency seems to be high among young Korean adult

women.
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pathwayell 4] transketolase -3 glyoxalate9} a-keto-
glutarate7} 2-hydroxy-3-keto adipateZ & §3}e= vhg
502 quA datld F28 488 F09.

NEo2 HFY thiaming 2FNAN F559 A
el oF2& Algto] Fol BE &£x2 4¥oE
WA 1Y 2 FEE thiamin TAAZ ) A=A,
3 = o] thiamin acetic acid %+ pyrimidine, thiaxo-
lic moieties®] A} (metabolite) 2 ] A BT}, Pear-
sons& FEAYNA 2WF thiamin®] w4 o]
100pugol A 8pg7hR] 742 o) thiamin 2 ¥) A Fol
17% M 1.2% 2 2451 thiamin A o] d F2
56% N 54% 2 AA FA2AFE 2o AH2 thiamin
wWAdgo] ZAE W thiamin HAFH X T} thiamin &
Ao WA Fo] ZaEL WHTS.

AWZ thiaming] )AL vlde Ho|(daily va-
riation) 7} A X 29 JHAFH 43AQN 294
BE 7122 thiamin 29 & JAdst=d] A
Woz Bugm kY. AWMF thiamin WA FS
ARG FASE FFse o] o FHet F
Ax g AH3t71 % §tt. Oldhams!?, Plough$} Bri-
dgforth! V& thiamin®] 24A17F 4 o] v A%} 2]o)
AR gy K93 4ABA7 A5 WHon,
Plough?} Consoloazio5 e FARZ EANFPE
creatinine 1g%2 thiamin WAL 43 F F94¢
FBBRA A& S RAH?. deb 1AL E 3
) d F(pg/day) 08 FA e WA EHE creatinined]
Fg 71Z 2 2 creatinine 1g% # 4 ZF(pg/g creatinine)
o Aoty gloh? A st AL KT S
A PDE JRE AFHFETL Fo).

AA ¢t thiamin B FL &% 1000kcalF
05mgA =2 FAste] UGS B¢ 1.25mg, 4
dodAel 3¢ 1.0mge AASL Ak, et
AIFE Q] thiamin HHFEL 19918 HAALS R
FUGSEAIR LA A F9 FAES 19 HE A
AFL 1.15mgl 2 YL Fo) st 109.9% 2
Uehond A4S oz AAE HoldH
ZAt e o & A z1e 194 0.3mg, ©] 714 E16)
£ 1.0+ 02mg, H|9 57L& 1.36+0.36mg 2 1Y
Hat HAFo] YA FEAFFER =4
gk 28y 94 Ao ez A A

S EL

=399 o] B9 19U B thiamin 43 Fo] 2}7)
0.87%0.4mg, 0.85% 0.18mg FF 2.2 AZHDo| 1)
APE o 87%, 85% 9 H&S e AR}l
mel AHFEe Zolrt 2A vk

L2ue AFEEY thiamin FHFHE 383
WL o] g8 AT F BB O APAL 91~30
A g o8 258E AR AP T ALEA
(Erythrocyte Transketolase Activity : ETKA)& o] &
3] thiaming] FFEHE B7EtAES W o5
B 52 &7 (activity coefficient) & 1.18°01 9
on - 47k ol QA BrinVo] AN 7)
Zo what 7 4 (marginal @ 1.14~1.24)%) R "E
258 % 1290l 2 ¥ (deficient : =>1.25)) A}
A 6FolAdt. 2t FATE dAE] thiamin
AR EFS 2AFSA %0} thiaming] A FH3e) < A3t
g3 Qe BAE BT 4 At 1 o]9 9
S uete] thiamin FFE H7HAEE FE 40|
AM#HzAL Atolw] Aseta el 7ot WY st
HEE ATE o,

ez B dve A3y 338 Al 528 s
g oz Hagae 22 Hatst 858 3 A
3YZF food recordH el 9}&] thiamin® BAFE Z
Abeta 3uztel AWE FR8Y thiamin WA FE
Z48t] thiamin®] FF3HNE B7Hstnz A s
At

e

AHE o

1. ZAHNA B W

B dte AEAe AFdte A8 A7 o
A 52 e R 19923 59YRE 6¥€7A] 2
Agtgdh A ES 487105 olud SAE B
23172 G5 E P2 HA o AFHE FAGNEE H
ok ARury e 3d7 A o) 4 # A (Weighed Food
Record) E 8l 3t T, Ho] 4 #HRALE st Bl
UAIZE H 2 39 =8 AF £
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ghed Food Record) 2.2 A FH3l= T E 2249 7,
%, MBS 7I53At g 71S5E A8 1
kgZtA SFE F Ae ALE YT 33 F
3tA st Aol zA A 4 4L %

Pa7A AF AFFoe FAH F HFHEFL

A
AZE OSERE A% 3dT uANRE
Aok 24 E 3 ol A &AW S HAX
ARFEH g okl A AWAA FAR A
39, =& oluened] o Iml7} EojUde €% 219
LY 259 AxgrE ARt 8
Augrle 5P Qele F4 WA Ras
=% P 3¢ =& mess cylinderZ FFE =
A e F dojx dRE FH3lo 2§ HCIZ pH
2308 TEH —20CoA YERASH L

49 thiaming Leveille?® 9] modified thioch-
rome¥Y o2 EA3QAY. o] Wy e LW 4}
33t 23A|E Yo thiaming thiochromel. & ¥
2}A) 71 t}2- isobutanolZ thiochrome& F&3l= A
O 2 excitation 3} 365nm, emission T3 4350m
ol A spectrofluorometer(RF-450) & A}&3lod F4x
€ A%t £4% woid P (blank), A8,
Agd EEEEE FA7Hg AS @7 AAFo
AN R Ao Wt Al 89 thiamin FFE S48t g
2) AMF creatinine® AAZHxE AHEEA Jaffe
method(GE A, creatinine ki) & =% 3F ),
AP A st} 3301} S5t FTGE AL
3kt

41 4 I

b 2o

7
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T2 E 4E A3 Quatiro pro$} SAS(Statistical Ana-
lysis System)& o]&3te] 143 3U9) HAHY EF
Ha ®= CV(Coefficient of Variaton) 3 #Al4H&}
QAo B3 A FE 95%FF S 2 correlation coeffi-
cient(r), regression analysisE T 3}3L, y2-test, t-test2
o A& HAsAS.

gz o ¥

347t9] Food Recorddl] 9§ 19 Hy EF A3
L 14631 415.4kcal T thiaming®] 19 BT 43
#He 0.7240.22mgo]® WA 1000kcald thiamin
A2 %L 0501 0.09mgol AT, G538 100g7 thia-
min 4 FL 0.3240.062.2 JERFTHTable 1).

g A5 19 B thiamin JH F JFAZ
19e] 72% P E G o™ 1mgol 8+ HA st A=
4573 (86.54% )01 AL BZFY 75% 018 FEL 4
FHste A7 34H(65.4%) o)A ¥HE iR
1000kcald HF HAFL AFF(0.5mg) FEoIA
on 0.5mgoldtZ AH3te Ut 287 (53.85%)
ottt 1Hug g A Aol thia-
min FFL EE3A] o} Hojo FAHHFo] B
Z387) W&o thiamin 43 FS FEF Aoz A
ZeBg 4F HHFE S7HA E%FF# thiamin
AAFE F7HA A & Aoz Atgdd. %A
A1 ko] W o)A 4 (coefficient of variation) S H] 2 3}
W dZH chiamin 24 Fol ¥)3ta] 1000kcal D
A F A wolAsot A%ttt ole ddAE
2ol o)A geFolt thiamin 3ol H| 3t thiaming
4x& Ha3 zolrt A5& vepdoh. fidAEy

Table 1. Mean daily nutrient intakes of the subjects by 3-day food record(n=52)

Nutrients Mean sp” cv? Median RDA®
Energy(kcal) 1,463 415.4 98.40 1,446.85 2,000
Thiamin intake

*(mg/day) 0.72 0.22 30.92 0.68 1.0
*(mg/1,000kcal) 0.50 0.09 18.41 0.50 0.5

1) Standard Deviation
2) Coefficient of Variation

3) Recommended Dietary Allowance for Koreans, 5th edition®
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Fig. 1. Scattered plot of thiamin and energy intake.

Table 2. Urinary excretion of thiamin and creatinine

(n=52)
Mean CV.D)  Median
Thiamin
131.11 69.66 113.49
(pg/24hr)
Thiamin
. 180.59 72.05 141.20
(ug/g creatinine)
Creatinine excretion
0.80 23.17 0.79
(g/day)
1) Coefficient of Variation of mean
Deficient low
(40) (100)
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Fig. 2. Scattered plot of urinary thiamin excretion.

thiamin 4#F% 4% HAFL =& ¥9 49
AE BAth(Fig. 1)(r=0.8381).

HARAAIES] 33U Loz wjdHE chia
ming] WAdFozHE ﬂ]ﬂ'tﬂ’ 1Y ¥H¥ thiaming

- ¥ 3]

WA & 131.11+ 71.06pgo) ™ creatinine 1g%3 thia-
min WA FLE 180.59+129.79ug FF 02 e}
(Table 2). 24A17F AW Z 9] thiamin ¥4 23} creati-
nine lg@ WAZFL 2% WHolALr] 0% AEER
WA & Aozt e AR JEgoy £
Atolol &= FRAT 0939 T2 ¥ FBLAT A
Ack(Fig. 2).

2 dF ddAE9 4AWF thiamin WA FE 24
Al 28T EZF creatinine 157 MY ZF
thiamin®] 19 A Fo] F718 of Wl dF = 7138}
S ch(Fig. 3). Oldham% 2102 19 thiamin B FS
0.29, 0.42, 0.74, 0.94mg . 2 oA 1000kcal P thia-
min® 2 0.14, 0.2, 0.36, 0.51lmge 2 HAHo =2
FNAE | 19 29T A FE 22, 33, 47, 107
pgl 2 dA ZF7hgh Ao w BUdYIL, DickEHe

1Y 0.64, 1.03mg9] thiaming AP o 47, 102
uge] thiaming w43 Ao 2 B3 Yr). Sauber
lich%-9] ATl 19 2800kcale]l AF& A3 8t
thiaming 0.39, 0.56, 0.84, 2mg(Z}7] 0.14, 0.2, 0.3,
0.6mg/1000kcal) & A #H & ) 19 thiamin ¥4 F-&
25, 62, 74, 88ug(Zt7] 15, 32, 46, 146pg/g creatinine)
o2 et wd PloughE-“) Stearns 52, Pea-
rsons?", Ziporing?®), Melnick$} Field?, Bamjis
50), Slngh%—SI), AndersonE3?), BeekZ3¥ % thiamin
WAadga 19 33 4AFH 7939 F9 Jad
A7t e Aoz Busdte & A9 FYT AAE
By 2z E dF A3 & B vnd
HE W creatinine 1gF thiamin A Fo] A Y
gon, oA 1000kcald thiamin 3 e 73 $-of
< WAFR F94¢ FBWA g ole &
FAZ) N EFAFo) v thiamin A, A
HAF 9 creatnine WA Fo] FFH oz A
29 7AsE Aoz ArREY.

19 H§7F A¥ME thiamin 8] A 20 2 Sauberlich !
o] A|AIF 71EE AHE3t} A thiamin ¥ Y
AEHE #AT A= Table 3 Yehginh )
A F(ug/24hr) & AHS-F Z$-oll= deficient group?]
17, low group®| 197, acceptable group®] 3222
YEFst 2.1} creatinine 1g%3 thiamin )4 ZF(pg/g crea-
tinine) & A3 AL o= deficient group< glom
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Fig. 3. Scattered plot of intake and urinary excretion of thiamin.
Table 3. Assessment of thiamin nutritional status by urinary thiamin excretion levels
Thiamin(pg/24hr)
Deficient Low Acceptable Total
<40 4099 =100
Deficient ol 0 %)
(<e2n)
Thiamin Low
. 1 5 - 6( 11.5%)
(pg/g creatinine) (27—65)
Acceptable
- 14 32 46( 88.5%)
(=66)
Total 1(1.9%) 19(36.5%) 32(61.5%) 52(100 %)

x2=15.905(p<0.005)

low group®| 6%, acceptable group< 46 & 2 YV ElY
T el 93 {7 FrolH o2 2ih(Table 3)(x
=15.905, p<0.005). 1Y EE AHZF thiamin Wl
AFe T4 ABe F@EA} 24 dEsov
(Fig. 2)(r=0.9023), YF4HE B AF+= 2A
ded, I olfe & 3AES creatinine 1¢ BT
u) A 2ko] 0.80+0.19g¢) ¥HE, AT A Yo AE 20~
404 o1 o) uiAdFo) 1.224 0.18g/dayE ¥7] WE
o8 AZEP). FuldFE AL S dole 2Y
Q1 Atgto] 207891 W creatinine 1gF Wi 2
Yoz AARE Aol 6B FuHES AHERE
B dYo g APE A ] 30% (6/20) %] creati-
nine 1g% WA NN AP A HJong
Zujd el 497} thiamin®] & 7 & (marginal)
FEREHE NS Bohstke Ao Alg

HAAEE 2441 &M F thiamin ¥ A #Z 100pg S

Z|1ZEo2 ¥ 2F22 U¥o] 1Y thiamin AH %EHE
H| 0l 3 4/\]{1’ 2¥Z thiamin WA Zo] 100
pgrl EHe1 o Jx} £ 0.63mgo.2 v o] 100ugo]
4 dAE 0.78mgol HI3tY] FelHoz vk
24 (p<0.05), EF 1000kcalF thiamin ¥ Fol=
Aol 7b gl W tdAES 19 BE thiamin
A# FO 2 thiamin BFF9 75% 9|7} o] FQ F
o2 o] AWF thiamin WjEF S ¥ 2P S
wo] % thiamin 43 #Fo] AZFe] 75% wlwnd o
& BT 99.3ug0 2 A o] AFF) 75% 0]
3§ 181.8pgtt FoH o2 ok (p<0.05).
Thiamin®] 24A1 7t 2 & ¥l #3} creatinine 1g%3
v el & F2 AATHA(r=0.9023, p<0.0001)
7 Ao 1 3 AMA AL [creatinine g3 ¥l A F=6.
41+1.33x(24212 A9WF wid ) Jold 2wt &
WE Ful g A Ao AAHE 100ugS 99
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Ao} B Y3t creatinine 1gF WA FE AL
189.41pgS. 2 o] A thiamin Y3 A 7]
24 (cut-off point)Ql 66pglg creatinines] |3 2u)
ol4t &t} o] & H 3l creatinine 1g%3 HjAI F 140
g 71Zoz dAAE YFUS 9 1400132 Y
A 50%(26%) 2 Sl o] FE71FEHY 100pg
o}3te) AR} 208 o2 vrebd Aol vlF) thia-
min 322482 338 £71 o gudh ek A
79 Bl HEd creatinine WA F] & ¢
Vb creatinine 1g%3 WA ZE AHE-3te] S E
Hridte 7138 AAsE A7/ 9esida Ag
"o

o]Z g A7 AFEA ¥ dEAEL
AFgo g FAAY 2T WAZE VFELR
H7he o 2% 44 (marginal) 29 =7t &
Ao g ddr. 23y dolg thiamin BE<E
Aatunz AE HHE ANYeR 53 FH thia
min JHE BF F7HA A & Rolth. EF creati-
nine 1g@ 4| Wl 2o 2 thiamin @ YAHE S H7)8te
A 1Azt 2MF WAL ALEste Ao vl
thiamin 29 #4978k Aoz Yyegernz
AEE thiamin YA F7HE AAMe &9 F
o] olg go] YT 2447t AW & AR ok &
Aoz Agdu. a2y 4A 2UE FASE
AL gL ARE dgez Addte AN
& AJoko] F B2 creatinine 1g% WA FE AH&-3t=
o) g3 A77 WL &t} Thiaming AWZ W)
Ao g F7H2] A E o] Y3 Aoje HEFHo 7
HAAE ] creatinine B AH Fo] W) WEo 2 A7
Hrz $Zugrt AARES] creatinine ¥4 hE
Ag7l AARoZ BME A creatinine WA FS AL
£33t JEFeE Hrlste AE Mo FLEF
FHAQ Aoz QyadE.

thiamin

ot U HE

2vel A9dAe thiamin® FF3HIE Hot
a7] 98t AiAl 52E thd o2 3UzEY o]
4#71202 1Y BT thiamin JHFE Asn

397 24N E £ AT hiaming ¥

L

A8o] thiamin®] GRS B¢ Ade A3
Fige )

D OZAE] 14 BT dF HHAZFS 14631 4154
keal, thiamin®] 413 %-& 0.72% 0.22mg, o4 A] 1000
kcal% thiamin 43 F-& 0.50+ 0.09mgl & e}

9) ZAMPAAEY £¥MF 1Y HiF thiamin ¥4
22 131,11+ 71.0pgol™ creatinine 1g2 thiamin ¥
A 180.59+ 129.8pgol A th. 24413 AW F thia-
min Z8] 423} creatinine 1gF WA FLE 5 thia-
ming] 19 4 ZH oA FABVAE BYovt
o 2] 1000kcal@ thiamin A3 FH= F4AHA 4
FaA 7 A

3) A% 19 BT thiamin WA FE ALE3tA
FIFNE FHE o) FHAEFE AL ol
207 (38.5% )9 WAt F5§ Aoz yeton,
creatinine 1g%@ thiamin A FC 2 H7IPY & o=
63(11.54%)0) 2EF o2 Vel 1Y S
& AHSE Aol 2y v gl o ®A H/HEN

oo AN B ZANZAEY thiamin 43
2o o Ho|n 24417t AWMF thiamin Bl FO 2
F¥ e #FAE o= marginal deficiency |
v go] ¥A Jeyrt £2¥WF thiaming] WA FE
19 Zu) A ko] creatnine 1g%2 thiamin ¥} 4 FR o}
thiamin®] GUFeN S QAZEA Hgste= Aoz A
ztge}, B A7 A thiamin®] § %487} marginal
deficiency®] H]&o] ¥& Ao v]Fo] GO F=
AL Yoz AAA] ATE F thiamin
YA E otz dPES HE F Ae WA B
Aaol & Fojr}.
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