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Study on the Estimate of Dietary Intake of Biotin by Total Diet Study

Toshiaki WATANABE and Ayumi TANIGUCHI

Laboratory of Dietary Environment Analysis, School of Human Science and

Environment, Himeji Institute of Technology, University of Hyogo

The total diet study is considered an important tool for monitoring the exposure to additives and contaminants

through habitual diets and for estimating the health risk for the consumer. This study was undertaken to estimate the

dietary intake of biotin, which is one of water-soluble vitamins, by total diet studies. Based on the mean biotin concen-
tration of individual food in 18 food groups, the estimated biotin intakes were 107.8 ug/day for males and 91.6 pg/day

for females using the Japanese National Nutrition Survey. On the other hand, based on the biotin concentrations of 13

food groups, the estimated biotin intake were 61.4 ug/day and 45.2 ng/day in 1999 and 2002, respectively, in the Tokyo

Metropolitan area. There was a large difference in estimated biotin intakes between both studies. From these find-

ings, total diet studies are suitable for evaluating the nutritional quality of diets. However, to establish the dietary in-

take of nutrients by total diet studies, it is necessary for confirming the chemical characteristics of nutrients, the clas-

sification and selection of foods, the number of foods used and how to calculate the mean or median of the food groups.

Key words :
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BRI RBEEFICVDREE SN IEEERELEOME

BERADEBEEMER (20055FH) DRE
& BN
Establishment of dietary reference intakes for Japanese, 2005

Toshiaki Watanabe

Summary The Recommended Dietary Allowances (RDAs) for the Japanese population were first
established and published in 1970 and have since been revised once every 5 years. The current revision
(the Dietary Reference Intakes (DRIs) for Japanese, 2005) was made for use between 2005-2009. DRIs
include five types of reference values including RDA (recommended dietary allowances), Al
(adequate intake) and UL (tolerable upper intake level). RDA is the average daily dietary intake level
sufficient to meet the nutrient requirements of nearly all healthy individuals (97-98%). Al is substi-
tuted instead of RDA if sufficient scientific evidence is not available for calculating an EAR
(estimated average requirement). UL is the highest level of daily nutrient intake likely to pose no risk

of adverse health effects to any individual.

Key words: Dietary Reference Intakes (DRIs), Estimated average requirement (EAR), Recommended
dietary allowance (RDA), Adequate intake (AI), Tolerable upper intake level (UL),
Tentative dietary goal for preventing lifestyle-related diseases (DG)
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Bliss et al., 2000'® 32+12 WA (25-858%) 304 | kS HEHMRE (720 W)
Iyenger et al., 2000V 35575 B (25-305%) DS (7 AU )
WS S, 2004'Y 29.8—33.3 PEERE Befii: (BIbH5)
FH LR, 20047 45.1 BAE X TDS (EHER)

#5 EEREIC L A EBRLEEORE
Ek WERE ] il B Ry ¢/ H) FEEEL AL REVATFAY Folsses

(HER - F#) A Y AL Jilkei FRILER 212

Milne et al., 1986' 40 (5 1 19-54) | 2.8+ A 200 0 ha2 By R - A5

Sauberlich et al., 1987'0 | 3 (% 1 21-40) | 28BRZ21HEM | 100 0 42 [:% - RZRIMEER
2 (&) 200 0 —E By -

O'Keefe et al., 1995'7 5(& ;2147 | 70H 30 170 EHEDUT (3/5) HHEBLLT /5| B EQsS5) | AR
6 (% : 21-47) 30 270 —%E —%E —5E

Jacob et al., 1994'® 10 (B :33-46) | 30AKZ/NSEEM 25 74 jCikCReac @y 2y RZFIMAR
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6 BT L OAERER I

DEAFRLEND, L L, 200 g/HUTIZ%
2Th, REVAFA ¥ DOHEHEEI4 4 mol/LLLF
THbEY INOLORERENS, bHYETIRHEEE
BRUERE200 gk L, HIREZ240 g/H &
EFEINTW3,

ANy LA-FERIMEES X U nE
BN ADEREEIIB LTI, EEBES
BOWFZECHI S iz SNz EE AT, TERD
Bl WEOWT, BEEPREINR TS,
ERNEERE G, IS AORNE, EHEE.
HEBE R AN T AOMHICEEL TV AE
HzRD, CNOE2FETLEHIDOTHD, 72k
A, BATOI VY LEBEIZOWTIE,
BE - ZBFHIIBNT, BEESEALTWS
BEICAN T T ADEREBRONT WA, 12-147%
TIRES0.0 kgDHA 1213257 mg/H TH B A5, 30
RALDEHEICEOmgATH D, —F, R
PEtt =, AEREE (REke™) $72D 6 mg/H
ThY, BEEEEL, RPHFMEDN1/6TD
Bo AN LFINEITERICL > TELRD,
12-14% Tid38% . 30-49E TlI25% TH 5, =
NHILEIWT, ANV ADOEEREEE,
HEE= (KA NVY Y AEHE+ R P
B HERIERE) /R olNE
DREZFHELT, EHLTWAE,

5 B # %
3 16) HZz® HEE LRE H#mg HEE LRE
0—5(F) BFLHMEE 200 - - 200 - -
ANTELRER 300 300
6—~11(A) BFLAER 250 250
ATFLHEE 400 - 400 -
1-2 450 450 400 400
3-5 600 550 550 550°
6—7 600 600 650 600
8—9 700 700 800 700
10—11 950 800 950 800
12— 14 1,000 900 850 750
15—17 1,100 850 - 850 650 -
18—29 900 650 2,300 700 600 2,300
30—49 650 600 2,300 600 600 2,300
50—69 700 600 2,300 700 600 2,300
T0LL E 750 600 2,300 650 550 2,300
R () +0 -
IR () +0
(mg/H)

HIRB I UEILRICB ALYy A nE
DEFENZBWTUL, —FIERICB W TIZRIR
DFXENE D %) BEEERELIRF ORI
ZRLTREESNTVES, AV TAIIBANT
k. FEEIR T OMLE D b OURINER23% 124 L
Ty HIHETHER% E LR LTS, 20X 7%
ZEhb, BEEEZERL TV AFR TR
BRARLIN TS, —F, BHAFETIE, B
EED» S DA Iy LRI ATEERE (2L,
REFBEREDZSBAT A Z EFmeSN TS, £
7oy BHOINVL Y LZBIBEOB AN Y L
WCHERLTWADIZ, ANV L5258 I124E
HLTOFERDEF T2, L Lids,
BEEDILIRILRTRG6 ¥ HUPAICEET 2 2
ERHOENT WG, ZD0H, BILFETOHIL
VU LAMELHREEINTY AR (K6),

V. ER T s EARNLERS

REENAEEL, BENLAEREORETD
D, lHEOBRBORELTIHOTIE RV,
o, EEBIARTEAT AR B
A, EEZEATPLE LCER, BXO
MOEPOBRELZEELTA LTV THHBLZEY
EETEA BRHICEFEEZTEZLETH L, 1
LELTWLEIGEY LTk, BEL LTED
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VILZE®H

HAR A O EFEBIFERE2005F ML, DAPED
ERAEEEXLEEEZTLOICLERL A
NE-DPREFZOBNERBETH L, TN,
BEZLHRIZLZLOTHY, BEORER
ZBWT, BEOEBIZL - T/NT Y ADRN
EEFNAZ LI TIENERTH
bo F7-, EREEFEOERIIBLWTIE, #F
BRRHLE L TRRRD F— 4 D% (LT
R, bAEICBTLRAEMEILELERD
N5,

SEH
1) #—HHERELS: BAAOZIRNEIE20054hK,
JB A 5B HE, T, (2005)
FHE, 5155 BA AL BIUR. F3AL,
AL, (2001)
Institute of Medicine: Folate. "Dietary Reference Intakes

2)

3)
for Thiamin, Riboflavin, Niacin, Vitamin Be, Folate,
Vitamin B, Pantothenic Acid, Biotin and Choline”
pp.196-305, National Academy Press, Washington DC,
(2003)

e & At ABITEGEME (2005FER) DEAN 2
Z2HATAL LT A, 18-23,2005

[EHEA: HRRSE A RADORENERE-AFEN
HHESERLI4E6H . 107-109, (1999)

Iyengar GV, Wolfe WR, Tanner JT, Morris ER: Content

of minor and trace elements, and organic nutrients in

4)

5)

6)

representative mixed total diet composites from the
USA. Sci. Total Environ., 256: 215-226, 2000
WHEEE, SRR Py My PREC
IAEGTHROEAF V. ¥F I VB, FATY
Y O—REREOHE. FEFME, 62: 165-169,
2004

8) Selhub J, Jacques PF, Wilson PWF, Rush D, Rosenberg

#

9)

10)

1)

12)

13)
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17)
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BE I RBEERCDEL SN I BEEERELZOMD

KREBIRIWE » 5 & /-DRIsDIRETF Y5 B 5T =

AARCBATO. MR FEERD, BE OB SR ZE EE EEY. EE A

Statistical nutrition assessment method of DRIs
based on amount of nutrient intakes

Takayuki Matsumoto", Takashi Kakinoki", Hiroshi Ihara”, Makoto Suzuki”,
Naotaka Hashizume® and Toshiaki Watanabe”

Summary An individual's amount of nutrient intake and requirement varies daily. In U.S. nutritional
science, statistics are used for nutritional assessments of vitamins and minerals. This statistical nutrition
assessment uses the amount of average intake of dietary survey for several days, together with the
estimated average requirement (EAR), recommended dietary allowance (RDA) and adequate intake
(AI). The statistical probability is calculated based on the daily variance of an everyday individual's
amount of nutrient intakes and requirements. However, in Japan, the nutritional assessment is
compared with EAR or RDA only using the amount of average intake of dietary survey for several
days, and the statistical method is not used. Nutritional assessments may be mistaken when only the
amount of average intake is used without taking account of an individual’s daily variance. This statis-

tical nutrition assessment needs to adopted in Japan.

Key words: Statistics, Nutritional assessment, EAR, RDA, Al

ENEOEEIIEE T RIZLTnA L EbNIb,
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Bl 1R Lze CORMPS BHEFEFRICL > THE
REFPLRVWALINIEEZVHLH A Z EDD
b, BIZIRAKY Y 30 ThHiEY S I VDI,
EEINEEEDVEONT VB0, AHEDER
WKL DEREDOHEREIKE  E>Tn5,
HHEFAETIIFOANDB B L ERE L HE
THZENVEDDHBTH S, D7D
BHEMOESEMESLEL LY, FLTEOD
HEMTONE 1 HOBBEEZFOANZE - TR
FHLEBORETHDL I EDPEML LR D,
FKEHENEOTELHEEIC L 2RE~OEE
2, HH—FOEHET TH->20 kA-7-1

E

53\

i

THELTELLL DT RV, EBICIE.,
UHBIRERHD 7 NV —THFE LEOHREFZE 2 IR
WLz LTh, REEDERNHLE L %5
TRZVWEFHENL, BAICL > THEZROL
EZElIRLLDOTHELE, LPLEYESL, —A
DENEBEY LT, HLEEZORARELLES
FND ZEEANTETH L, HEMIITASE
WHERLBFERED T — & & AT, FEEI
B ARELTwAE2LLLAEWn] L IE
[ERLTWAH»D L] SHET 5 HE
Lz, 250 REERED [(FAELTY
5] DL THRELTWS] L#FIZE WY

(mg) R 7N (mg) 23
400 12,0
150 loo i | RDA
30 --{RDA 80
250 e .
200 Fe B ]EAR o
150 Foo N 40
100
5 | 20
0 - 0.0 .
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 (H) 12 3 4 5 6 7 8 9 1011 12 13 14 15 16 (B)
(zg) vFILD (mg) vFIvBl
35.0 1.6
30.0 14 |g
5.0 L2l P | RDA
1.0
20.0 EAR
0.8 |-
15.0 0.6 |
10.0 | 0.4
5.0}~ 0.2
00 L= , € 0.0 : :
123 456 7 8 9 101112131415 16 (B) 12 3 45 6 7 8 9 101112131415 16(8)
v /R0 b (mg) % (mg) XD (ug | EFIVBI (me)
S 205.6 6.1 9.34 0.99
EHEZE 54.8 1.3 10.71 0.33
EHHRE(%) 26.7 21.5 114.6 33.0
[N 368.0 8.2 28.90 1.46
e/ 124.2 3.5 0.71 0.48
! HHEEL L FFEDICABORBENED HELE
0 EETHeRE ‘0
" BEE HRE rEE :
B
%
F S
2 e
,aj 0.5 pr oo 05 &
2 %
) Y
X
4
0.025
N N
0.0 0.0
BRHGERE
H2 AEHEEOERE (XYL EE. #RE, BRE, LBRE) 8B -00BR"
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HIEWFTER G, D, TD XS it
HAERIDG, [REERNEORED LI
TRDOFERIIMTH D | LR LFRE LT
HIENPLELEND,

I.EENEEZFICDREE R HIE

RERIE O & HERAIE 2 57290121,
AEBNEETERIN T L0 L O DIEE
VR LENSHE (HM2),

KEENEOTRERTEDEE, #LTZD
BEZHW T, EETFHLESE
(estimated average requirement: EAR) & % &
(recommended dietary allowance: RDA) @ 2 D%
fEDH 5,

e FHrEE (LT, EARET3) &, &
Bt BEMDS0% DAL ERE M T EHEE
ENBHIHHZYDEREE LTEESIR T
5o EARTIEHL TWAEA, FERMIZIZS0%
DENPREZEGDLZ b, T2, HED
BHEDPEARL VR 2B IZOoNTAHREL T
BWMRIEIFE o> Tw <,

#i428E (LLT., RDAETB) 13d A5 EH
DIFEAEDN (97~98%) »°1 HOLEES
WTOITFREREL LTERSNTVDS,
BEN R BIE D EARL L & % Y RDAIZED <
WKoONT, FRLTWRHERIIEL 7 b, 7272
L. RDADEZERLTWAELTH, RET
HHERIZIXOICE RS RVE VD I EIEED
LETHA,

EARSRDAZ EE T 5 DI+ 7% B AAR L
PRONZWVWEREBEBRICEL T, BXE
(adequate intake: Al) PSREEENTWVE, Ih
X, ®ANGERDP BRI 2 REIREL T 5
Ol TahEEEREIN TS, BIENLIE
WeErH%EZE (LT, AlET5) LEDHEIIR
L TWwAIERIZIEFITKS 2 5,

F7o. BREEERIC L A EEREL RRICHC
ZE&xHBE LT, EBRE (tolerable upper intake
level: UL) DSSESN TS, Zhid, 54
SLEMIIBWTERERIC L 2EEREL R
TIELEDRVRERENEORAROEL LT
FEFINTWE, BEMNICEREYBZ 5%
FERML TV B ETBRED) R 7055
o

P EDEREZ T, REEE ORI % #
BENIE 2 B 720 DIERHFRI I & KIS

AR

. EAR%Z RV FiRET 2 VSR EE TR

EARZ FIWTHBEEM A 1T ) /201id, DT
DEXBRETHLENH D,
DEARGBEADLEREZFMT 5 DICHK D BV
EETH b,
DEANDEIELERB LTS L, LEED
BEREIEBAOKREZOLEENBERD
EARDHIEDH LD L H50NT Y EHhH 5D
MERLTNDS,
3) A DFHERE ZEAD HE OBNE %R
THROBEWVWEETH 5,
HEADERNEIZIIHELE DD 5, BHED
TEREZIHFEOEREDO T Y F2RLTW
%o
BADREENE I 2 L9 2 & v HERg
d. FHERELVLEEOPREDETH LD
PHYHMTE S, DF D, DITEADOFHER
B EBADOER &I ST 5 EFOEARD
ETHb,
bLDOENFKE(EDETHNIL, Fhid
DFED, BAREDBEZCERL TR EW) 2
ETHY, BAOEREIILERLTWAEES R
o MEEZIE, L LDOENFKELADHET
HE, TEOF D, EARL D b4 7% < EBH
LTWwaEWw) ZEeThh, EACERERAR
BLTWALEEZ D,

22T, BAOFKLOJEOERENMEND
KADEDOVEREY FES &R A-01C
i, o oD EDEERSITAIEL DR
BYMEV) BERMPEIS, ZORMEREI
BIDDOEERZE (SDy) ZRKDLLENH 5,
SDuTEFEREO A, LEEOERFE (2
NIZIFEALDRFERZTEARDIO~15%TH
5). £ L TERDOFYEREOZEEFZEIK
HF3 5, DESDERDBLT ENTENIL, 20
o= (D/SDy) HIERSAFRE H VT, B
ENREDLSWLERE Al TWAD0, £
ETHS>TWAEDDPEVIEEE TS 2
EDTEDL, M3IZDESDDREFRT,

I ThPIRTKHATA-DIHE ST
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D =9y-EAR

SDDz\[Vr-%-YW—ith—nl——
n

Y EAOTRRE

V, REEOFEREEOIR (=EARDI~15%D2RTRA)
Veithin :BEOERREOEBEZO2R

n CAEAZOR#E

X3 EAR % H W72 A OMET M R B IRk

5o HHLOBEHED 3 BB ORFFES, L FY
T270 mg/dayDERE Z BRI L Tz b5,
HEb0ik, ZOXEFIHELULE, FHT
270 mg/dayDFEEE L ER L TWHE, HED
EROBENE T LOBREOHETHEELTWA
Dby ZETHb, FHliFERIZLT ORI
190

1) 30~ 495 LM D FEEE DEARIZ200 mg/day T &
D (R1), LEEOEEREITIZD10% D20
mg/day & 72 %,
2) DIZFHIBRLE D SEARE 5|\ W/2fETH V70
mg/day & %% B o
3) SDp % 3K 5 & 87 mg/day & 72 B o SDpld KD
kD5,

30~ 49 T MO EEREOBINE OFERE
147.1 mg/day TH 0 (£2), £058T [147.1
mg/day]*e b, TNERBREOHBKTH S

A OB g W

3TELENRIEWVHIENELNSE, T/,
VEEOSENL [20 mg/day]* TH B, L72h o
T, TIN5 200 % B L7 FHROIEILET
mg/day & 72 %

PLEDOED 5D/SDox KO B &, 70/87=0.805
Eleh, LIzhSoT, ERDTHERELEI DL,
#EE OB EIZHR0B DERTTHERELTWAS &
HETAHIENTE D,

I TCEERTNE AT, 3049 O ERE
DRDAIZFE 1 L D240 mg/day& 29 2L TH 5,
SHMORIREDOER,L. TD40RKMEIR
34 T270 mg/day DERE T EH L TH YRDA L
DbEv, L2Leds, 2OENERFTEL
TWBEHEESNLLDOD, FOHEERIZH0%
THbHENITETHA, L, 3HHDASE
DD, 5% DHEETEROENEITE L
T b EHIEST A 7201213, ¥ T344 mg/day
DEWEDPLETH ), T HIE30~495E L HED
HERORDAZ RELBAAZ LR D (Rd),

B, INHOFHETIBRIZ. 040K
D 3 B OEERECTH L NEROFIYE
WEOEEREIIHV P72, ZOBEHE L
T, BICH B, BAOKBENEDOHZE
TENIIEWICRE VD, BEREOEIOE
(MR- TLE)ARRENDH L, F0720, BE
H2TK & WEKISEEERRERE - RERETH
LB E A7,

#£1 RO EBEENIEE (mg/day)

1451 BH pigs
EiE EAR | RDA Al UL | EAR | RDA Al UL
0~5 (/) - - 40 40
6~11(A) - - 60 - - 60
1~2 (#%) 80 90 80 90
3~5 (%) 90 110 90 110
6~7 (5%) 110 140 110 140
8~9 (%) 140 160 140 160
10~11 (3%) 160 200 160 200
12~14 (%) 200 240 200 240
15~17 (5) 200 240 - 200 240 -
18~29 (#%) 200 240 1,000 | 200 240 1,000
30~49 (%) 200 240 1,000 | 200 240 1,000
50~69 (§%) 200 240 1,000 | 200 240 1,000
708k E (5%) 200 240 1,000 | 200 240 1,000
iR a3 nE) +170 | +200
EILG (FHnE) +80 | +100
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®2 RIS REE RIS - REREICBITS

L1 B®H720 DEFEFEZOEIURL

B (18-2058) | i (18-294%) || Bk (30-493%) | &k (30-495%) | | B (50-698%) | Lotk (50-697%)
S By n=615 n=613 n=1314 n=1355 n=1587 n=1785
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
¥y iva # g RE 838 | 1034 | 780 797 857 809 828 | 948 1005 1041 | 1026 832
¥y 31vD ne 6.8 1.7 7.0 8.2 8.4 9.8 7.3 8.4 11.2 11.5 9.3 9.6
Yy IVE mg-«TE| 92 7.8 8.5 14.8 9.9 | 157 1.0 | 289 10.6 160 | 122 31.3
¥y IvK ug 2302 12161 | 2158 | 1883 || 261.7 | 2115 | 2467 | 203.7 || 3264 | 2642 | 326.7 | 253.0
¥y ivB mg 116 | 316 | 123 | 473 136 | 4.69 123 | 351 1.83 77| LT3 7.31
¥y 3B mg 1.34 102 | 147 3.29 148 | 265 1.50 | 3.78 1.55 279 | 168 5.71
FATL Y mgNE 15.5 76 | 129 6.0 17.5 8.1 13.9 6.4 18.7 851 153 6.9
¥'¥ 3B mg 1.48 421 | 140 | 348 168 | 3.68 1.81 | 635 218 | 666 | 233 | 1005
ek ne 277.2 | 1755 | 2575 | 138.8 299.8 | 144.8 | 2802 | 147.1 3647 {1747 | 3605 | 156.2
Y% 3 YBn ne 760 | 954 | 610 | 6.85 775 | 829 6.15 | 7.32 9.62 | 9.67 8.08 8.54
Ny b7 B8] mg 5.9 2.4 49 1.8 5.8 2.0 5.0 1.8 6.2 2.1 5.6 1.9
¥y'iyC mg 939 | 2133 | 1038 | 2933 973 | 157.1 | 1144 | 209.0 || 1255 | 138.1 | 1658 | 261.5
PR mg 4942 13054 [451.7 | 262.5 || 481.6 | 2423 | 4775 | 2574 || 5732 | 2835 | 5768 | 2985
#k mg 8.1 43 7.0 2.9 8.3 3.5 8.1 15.0 9.5 3.7 9.0 3.7
U mg 1062 408 890 311 1080 | 346 928 | 313 1178 371 | 1023 336
e mg 2442 | 104.8 | 2096 | 77.0 || 2638 | 908 | 2308 | 83.0 || 3065 | 107.1 | 2769 99.5
RN mg 2198 953 | 1956 775 2305 834 | 2121 799 || 2743 | 1014 | 2624 971
4 mg 129 | 057 | 102 | 039 129 | 045 1.07 | 037 144 | 056 1.26 0.46
qieh mg 9.9 4.1 74 2.9 9.4 3.3 7.5 2.6 9.5 3.3 8.0 27
%3 EAR% fl\V 7 HE OEREDOHE & # O *4 B B A0 O HERR D HF OBEUE & Hes
= DR
Jeif H5E T (%) mg/day % RDA
D/SDo > 2.00 HRELTS 28 30~ 4945 LE D ERE DEAR 200
D/SDp > 1.65 FRLTWS 95 VR OFEHE % 20.0
D/SDo > 1.50 FRELTWA 93 RO I NUE O 2 147.1
D/SDb > 1.00 FRLTWED 85 30~ 49 LM D FEHEORDA 240
D/SDp > 0.50 FHRLTD 70 ) » ) o
D/SDp > 0.00 | EREZERELTVS 50 85% D Ha“‘—;'c}é LTwd t#u,ﬁ?i?t: %ﬁjﬂﬁ%{ﬂlm
1 5
D/SDp < -0.50 T\,‘; LTwh 70 - 287 120
D/SDo < -1.00 TRLTWSD 85 7H 259 108
D/SDp < -1.50 FELTWS 93
D/SDo < -1.65 TRLTS 95 SBDWERTHERL TD EHET SO IIHE 4 FREIE
D/SDp < -2.00 FELTWAE 98 1A 444 185
3H 344 143
7H 297 124
\Vi
V. A& R T BET O RETHIA £S5 AIZRCBROBREOHE & 20

KEZRIIEARPTRESN TV R WAL, #
DD D IZALE WV CTREFME AT oﬁ&ﬁ%
%o EAREVEBTREN TV S5, ALTIER
BTRENTWE, AL THITEREIT
RLTWAEHETELN, AILTOBRAETYD
BREEIFXEL WA LHETELIELH B,
L2LAILTOR2 S5 EREEITRELT
WHEEWV))ATHEE D, 2k ZBEEHAL
PDETYH, EFIZCOBREDT— 0 ET
LWRY, HEOEBIENAILLLLETH D LEF
i BNE TRV,

BEZZUIED, EAORLOAE DOER
BV EOREOERERTHEREL TWENE ) %

itk H5E TERE (%)
Z>2.00 FRELTWVD 98
Z > 165 FRELTWVS 95
Z > 1.50 LRLTWVS 93
Z> 125 FRLTWD 90
Z> 100 FTRELTWA 85
Z > 085 FRLTWS 80
Z > 0.68 FRLTVS 75
Z > 050 FRLTWS 70
Z > 0.00 FRLTWS (LER3) 50
Z > -0.50 FRLTWBEELS 30
Z > -0.85 FERLTWVBEERD 20
Z > -1.00 TRLTWHEERD 15

HETHZENTED, ZOFHELFTH 121
%@@?ﬁﬁﬁz@@@ﬁ%ﬁﬁﬁf%b\
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£

oM

#r

%

%6 AN L OERBIERE  (mg/day)
5 B i
b Al DG UL Al DG UL
0~5(H) BIlEER 200 200
ATLFLSRAER 300 300
6~11(H) BilamlE 250 250
ANTFLSRIER 400 - 400
1~2 (3%) 450 450 400 400
3~5 (%) 600 550 550 550
6~7 (K 600 600 650 600
8~9 (#%) 700 700 800 700
10~11 (F%) 950 800 950 800
12~ 14 (5%) 1,000 900 850 750
15~17 (7%) 1,100 850 - 850 650 -
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Changes in Biotin and Biotinidase in Ovarian Follicles in Domestic Fowl

Ayumi Taniguchi, Toshiaki Watanabe

Department of Dietary Environment Analysis. School of Human Science and Environment. University of Hyogo
1-1-12 Shinzaike Honcho. Himeji 670-0092. Japan

It is known that biotin deficiency induces both external and skeletal malformations in the embryos of
fowl. Also biotin is greatly required for maintaining reproductive function and is contained in a large
amount in the egg yolk. Therefore, this study was designed to elucidate the mechanism of biotin transport
from hens to eggs and the nutritional magnitude of biotin during ovarian follicular growth. Biotin
concentration in ovarian follicles was 87.5£29.3 ng/g in the early stage of ovarian follicular growth, which
had drastically increased to 674.1491.4 ng/g in the late stage and reached its highest value of 1072.5+197.6
ng/g just prior to ovulation. The percentage of free biotin was 75.5£21.1% in the early stage, which had
decreased to 28.2+8.8% with the growth of ovarian follicles in the late stage. These values subsequently
increased to 73.9419.2% just prior to ovulation and was 90.9+11.8% in mature egg yolk. These results
demonstrate that biotin is stored as “protein binding biotin” from the early to middle stages of ovarian
follicular growth and is metabolized to “free biotin” before ovulation, in which a large amount of biotin is
transported from hens to eggs. It appears that free biotin is required for maintaining embryonic development
soon after fertilization. From these findings, it is suggested that biotin is an essential nutrient and plays an
important role in the normal development of embryos in fowls.
Key words: biotin, fowl, ovarian follicle, egg yolk, biotinidase
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