<R B>

2~3D Jig & P [ fir
THAL RPN TE D F I

—REE

#

1 DR PR ME I KB RAHTIc L b itz D
ALEERIMIE D BER L BN THE D, FEEDRBLCHO
LTOZERITE h KEFERECREFROREV ED LN
T %, ML DS in vitro TORE & A DH
WNEHEIES E2RBICT 3 RETh -2, WIERID
HHIT L b 1z & A ML EREIE I 5 & OMERERR T £ D3I
WEREBICISHAI N TV A, WTh e EORT
B> THMHETH b AFOEFR ML O EHEOIERE
X7z 5720,

£ D LD RKAEME X T DML & ALK DM b 55
FExhngdnudssion. TEEREBICSOTIEE
OFBELZOMEBBRINWICER SN AL 3TN 5.
F 72 in vitro TOEEFE R E L ITEEXEOMILENTD
RLIHIET 22 HEL» TR, I-oTHEHIRIL
FANTWL 2 OEHD & b OMILENTOMEK %8
THAERATT. EBERNSRETEFOMHLENT
OB RE T AEARR LT EbR TN,

BEE  HHEOR I 2 KERDIREBICELARRZIEY, £
h e e hchaseMtENTHILOREILERET 5
R IEICHBEET 5. TOR I BEREORETIZIET, &
AVELTZTO—EREPIRINSE L S 2 DTHNIL,

2 ZDORI %23 > THEEEL T %, Tracer DINIY
BAIET 5 & ZOWED SHLOBREVPERTE 51k
TTh?

X BEMNITHNGN AR LIZHENIES 7556
WHAD r-emitter THANETHDH, BETDLS
A qu”*ﬁﬂ’V;R Il iﬁﬂ%ﬂ’(b\fgb\ U» L Vit. Bys

A%*i?@ B%ZW%
(FfE @ R
=Zf D 19714E 3 A

il

FRIFERSS | AR 67
AR AR PRS2 IR
ti - @ (T 830)

413
LR HW L Em

fal

iFe hTXORRDSEREFHELL NN T B B LS

AMETHHDT, Tabbm & WIEORRN? 5T
VINTNADT, FTELTIDEDEHANTEMD L
FOWLENTOMILZHIETE 2 § D& 2 L
72

EBAFELEOVICHE

1l EREHFZOBRTLZORBRENHEL

W#% “Fe & %Co-By, ¥S-B, BHVTEF=7 h
) OB L PEIOEH 2 HA 1. ©FeCly 1204Ci (i
§fg 0 104Ci/ng) #EERHD =7 + Y 1 PO KFEMEA
IS L, FHIIREEL Well %2 1> 5 Nal §i&
Dr- oy a— (BEA-5E) OMNEEMNALTE—
H— i x ZOHRcIize AT Well doHEI% KO
Utz dem gy — v R THE - THIE LTz, T DAETE
1ok > TES 2 HE & b i fkibish, 5HH

S9Fe
1017 Inj.

|

°% OF DOSE IN EGGS

o 1t 2 3 4 5 6 7 8 9 10 11 12

DAYS
WFeCl; DOFKBHAPEH BT
SHH~ OB T,

= 1

DINTIRADRUHFER RO 2. TOIN%H b JI & I
IR THELELL, =0 5ml % %0 e & ik
U THUGTBEEIE % 17 /200 2 S0 O URTBE % e RT3
BHRICHEA Uz, T ORERBSEIZ&RIFICH 5 C
Ebdrotzs (M2). UEAO “Fe psini7z 5 4R08
THEET 2% 55 5 HINTINEE 2K T20651 Bl L
w7y URICANTENL 125U R 2R R T
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LIPID EXTRACTION

INCORPORATION AND DIGESTION

100 2 100
.
] h DIALYZABILITY e
AFTER
3 HR DIGESTION w
=
K
sof |, 1 50 = e
= ~ |o kS T
Zlw & & - |e
£ £
I o
= ﬂ “
0 =0 N o
RATIO OF  ° () Pepin ProrasePr PreL.  EXTRACTION PEPSIN

INCORPORATION Lipase Diastase (401 Ether) DIGESTION

DIGESTION (3 HRS)

2 "Fe BLAIEINOAEBTHNILE PFe D,

BN TH - 720 WU % 0.1N HCl @i T
10,000fz< 7+ + % 1ml 4 b 10mg Mz T 3 B
T L EDSREIE (3 BRI pEitE e 21z,
MEOREET T e F —+% Smg fINZDTIHIZEA LY
“Fe |33, Y/ X—+, FFALZ—LORERMTS
“Fe |3t w 3, Ol 4 . 1D=2/ —N, T—7F
VIR T T 2 & U ERId ki dic 3 72b bR
B (M) oficdh, theX7rvrTEltdse
3 T20% R D LiFicBiT LIz, T/5b b ¥Fe &
OIEEDEF EFEE L TE D IFE 2 b /o & E iR
FHOVEM #2139, Lar bl TllbaniinC &b
oti. BBEMNEESEHED=T Y 2L THHS X
WA 2 BRI U T30 s U RE 2 L 7z

»Fe 13 & OWIVENEL L ODRFICEHFEINTEL
BNDOTHMEEROHEITIZ W Zsh - 1203, Bk L OE
HUtz=7 b Y OHEOEITIE FD T ER TS EHD
REWME—HETHB EVASL., FHEBRENNLEER
D—EFNTHBL DT

AT DT Co-Bye (MLidthE 14Ci/ ng) % 21g
FEONHRD = 7 F VTSI L TIINDOR T4 *Fe &[H L
BHTHE L OMKS DIRBETHA. THDLES2
HHED 5 Co-By 1&IMcEHA 5~ 6 HEHITIALIT
HU2HS, 1EOIIDHNDOBITRIZITHED 5 %N

5700—8,2

5 —

@ B

8 4]

= |

w3

v

8

L 2

(=]

21
0 Ll
o t 2 3 4 S5 6 7 8 9 10

DAYS
K 3 °"Co-By, O IARRHANIEHED
IR OB L.

8 % 6 5 (1971)

ICHE -7z, % “Fe OEAICHE L TINEE & B4
TS &, [ URRIC By 3£ ic®iT L T
Bh, =&/ -, =—7VRKETHELTS RaEEE

i Ehd GENAKS), IB#o#Es *Fe D5H &

—RIETHILT 2 LB~ T v 1IRHTREDD B
HABITUI (K40 LED.
57co-By, IN NATIVE STATE
LIPID DIGESTION AFTER
RATIO EXTRACTION EXTRACTION
100 — ] i
= £ | i
2 T wiy
— e ;.
< 0. ziwr g
sof |© g Bis 5
w [~ = il x
— wo|a L
z > P f
%| = 8 : | g
0 [a]
100 57co-Byy MIXED AND THEN COOKED
YOLK
s WHITE
w b
Al = i P
o ] I ey
S e of (& Wi
3l E G NRG
0 P
WATER EXTRACTION  WATER DIGESTION
EXTRACTION 1y o8 10n1Hy EXTRACTION [ THr)

4 Co-By, BEFEFLIN & INEGH P L 2 H 01
(7Co-Buy TRND DB MAL.

IR s 51T #"Co-Bye % OMITIR Utz 1T
BB U 12 A ORBEANLEH AT, TabE =T
N VTSI 50mug @ "Co-By, % 1 3430 IR
EOIHIC = — DT U T 5 100° C 1077 I
LU, ZOHITA - ey Bigrhichiith st 2 #,
T b LML MDD 4 O FEEDREETH 5.
Fab bIEL L I8 & INEE 2 fiss < BERELK TR U
TH 5 EIFETIIHRSAEIE BB EAEBIT LS -
2. BIETIZHI50%H5 BiIicBiT Uiz, ThilER g~
v T LVIRMET 5 & I TIESERIT RN T & RSy
P EIBICBEITLIZ. THbLbEAKRDOIETHET %2 B &I
MUtz BER{EUIZIRORIiTE TR 5 By &idaiitic
S A WHEDHMPIT K ERENDH B LD -1, T4
DHHRIE T B 3 I I DI & 53 F D v <L TE,
AR LTNADY, BETIE B Ty b Liciid,
OREE DT LAY 5 NTIRAET, ZDY vps5E&ITi3
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2 ~ 3 OEHERINLICTE % FV 2 AFEALREE OFL 24 415

Chiud Be BT3RS 2 b1 T, BEDOMILIZND
ML EBATEINTHAS.

5% %Co-Byy, #lfi=v 1 Vicdug S U12E [ %IC
BU TG, M2 LS, RiE I a0’ %
BEHEIN, REBICTNsEORIRTEN Z btz M
RWTIX A b3Dd tRishor 25 A zDicid
B DN B 2 KEHTN 29, & 2SR %
KEHO 2D H Y, LITOERTIXBHADETH Y
U DORIER RIS 2. BBIEH LI OIE L DFIRIT
S RN AR - o e D O I = LT A Rl Al

HITHEYI A E UTEY o2 L L 5 LidAT.
wwic ©FeCly (fhfitsifie 114Ci/ug) %2 H0E ¥ v U
% 604Ci/dl o *FeCl, k¥ 100ml i THEZEL 7
HFEITH 40g OE Y P TETZ. TO—if%2 L H &LL<
WHLIZHR “Fe DY o NORTRPHIELIZETS
RRERBEDILZHSHIT A - Tz, T 728b b EERIT TS
DOhA BT EDbb o1z, [ARkIC ¥5S-B, EH#E ¥ Vi
»S-BHCl (ftfithifie 954Ci/mg) %HNE Y v 0%
504Ci/dl @ %S-B, k¥ 100ml e THi4E LAY 40g
ol o5tz., TOEYL lg i ¥8-B; & LT 7.0xg
GENTHEY, WERIEFATELANORTH->12DOT
WERE 1 A b #920g 2H LIz, KA HIEE ¥ 2T
W9 s By OmARSITHUEY v 1g H ¥S-B, 2L
T 1,70g OL 0% 7z, REBICIIHEHRE 1AM D 30~
50g %Az, B EY O By AEix BrCN &Y
RKTERLZDY, £y viEslg hileg TH-1.

2. RAOKETEHILEREZAVD

H{k=RE (Method I

A2 JHIL T e M B A T2 B DR BED RIEK
L, ZOASITAENLYEOKE %, Tracer Hli% if
HEDT TG 2t A OB R & I O FHBE BEHE dhisiic Td
UTHAEERIC BT 3 i b OlFliR 255 L, D
%R WAL E Uiz, WA B &R a iz Tracer &
Az #s 13 5 Tracer @ isotope dilution 7> & 1Y
o g 255, 2 o I EEN THILIRE & 75 72
Gl U tz) Tracer Mg 775 7 6RO AMTOGH
RITH T 2 HENHEILETH 5.

a) Co-By» % ki iV Tz &M DO LRRE

51Co-By, 2 /KN ORI THMIS L, #56 & WIR
% Schilling 7% 1T & 2RipHEECED LIKERE &
I DRIRY <% EX5DL 5> ThHh 5. Hhlt (K
1O Kith#kg Co-Byy OO GHEEINT 5 & 8ug &
hFETRABRSH—-T2E->THADLT H2DT 8ug Ll
O R T MR OCF AR DI & L T W

30

20

24 HOUR EXCRETION (%)

9

205 2 8 10 25
ORAL DOSE ( pg)

5 97Co-By, DG E WL URIPERED A<D
[4{% (Schilling Test)

lcEbnac &itish, TOWHANDE % AV 2 HBIEF
FLEnsceicias, KsoGE &I UREE

i) KD R% KRRt b & SR OBRO 75 7
CEE»ABLEXE6DL HITKE S, o5 B HA30.2g

500
400
I s

200

EXCRETION (ng )

100{/ »~

1,’(

5 2 = 5 8 10
02 05 L 2
DOSE  (pg )

6 °1Co-By, #rlGak & RPN D BE F%.

T RhgiitR) iziz—Ecxhll [
L 720D, ICEHN A e U CEEEINO I 2 W Tz

b, =7 MY OFFEENZED, BL T v SO
WA RN, T o F ORBEERFHIE Co-Bye (hyd

roxofil) % 5 [AITEME LIz, EOTH» 5 2 HER
WCHHE U 2 B %2 46T L T 160° C 2 BB 2R CRZEED
KLUz DTH B, TNZhO B i3 fmm AT
CC 47978 % Fiu 2 A B 58D 1T & - THIE
L, I TIE B 2 LT 0.2ug(22%) =9 b YJFIE
I34g, By, & UT laug, I o MEPRITIIZE EER E L
Tlg (B2 0.24g) #5471, ZOKEUIKTOL 5T
PR E 5w MITIE Bie E L TOHBRENRUTHEDTE
@ L scale TRUTZ. T 40BN (R
26% % 100% M1t & L THEE D scale % NENTAL Tz,
I o MT 2521 5% OWERFEICH T 2 IR % <
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416 BE %
30
100 1
— - T “"]] 92‘/:
2 =N
z20] =
o o
pon =
w [72]
[v4 w
2 502 00
w =] 80°/n
> w
1 o
g o 50
| 2
o
= b

0

RAT LIVER EGG YOLK CHICK LIVER

T RIRDOIKEET Co-By BTN B EHD
=T (Method D).

@ scale THIA & FLFIZ21% & 75 h LD T &3
bpotz. 229 ) OFE%Z 5472 3% OF38
80% Th /s h WL ETH - 72
b) #S-B, % i Vo AR O LRI,
ficxoifn 80 B, HCl |z 50~1004Ci o *S-B,
R U TRARG L24R IR D S 28w, fhae

JRAEEMR DRI R 2 - AIZ K 8 0 & 5 T, #S-B,

100

g

S

]

S

& 50

&

<

=

z

=

g

8 0% 100 500 1 2 5 10
—DOSE Mg mg

8 #S-Thiamine DI #4458 & WL SR HED

L OB

$e5&H 500ug  F TIHIRAPHIHRIZIZIF E TH56%
Tdh-iz. 500ug L EIciz s EWIRIZERLTL 5.

F 7B & R OB R %2 4 HIFEE U o 365 210
PERRAL U TR 5 0D THlilhyr Fr—vavhw
YA —THIELVIZ. TORREK IITRT L HiT »8-B;
PRI RGBT A D> & 853 Utz °S-By #O &
DI0~T5% T8 h —E L TNz DT, A BEMAD
By &3 500ug LI N THNIEHMICH /KD &EATz. T

8 % 6 5 (1971)
100
z 2 PRENIEE s .
Sk a T o
o a a a A,
10
w - a
z2
g
x ..
=
0
10 100 1000 10000
NET ABSORPTION(pg)  measured from feces
9 »S-Thiamine DOWIL L & bR IR O BE .
b h PS-By BEAAMOMLRIL, B PEHIbE
Tl L TR SN 5 AHRNT/S - 12 By L;&‘(/)Sﬁ/vL LT

HadElnwe slcg s, 2S-B) BEALE U TH
WHIEL T 1 AKICIU LA EIF, 8L 0 ¥S-By 74
ARTHERELIZEY V2072, ZORRIZRL0ITRT
L 91t 60g FTOHA, HWHF Gg) OBENTZE DT E

AR, YD EEIZRI60% TP
> 7.

100
21z |k
z =] M
S = 11T =
= n
[ ng
650 h &
>
w w
= o U T T

w

| =
N b

0

CHICKEN  CHICK LIVER BEAN SPROUTS
AMT.(GM) 20 — 60 3 20 — 50
By (Hg) 63-—225 12 16 — 40
10 *S-Thiamine &3 & 5% O b SEH]E
(Method 1).

3. &E&RIC Tracer #HE% HFML TiTH 5 H{k

g7 (Method II)
TIC A EN B RESR LD (ot Aldy sz
)R, IIROTETEZOHRICTEEA T &0, PBLE
ﬁ%&dﬁuuﬁf HBVE X DHEHNTOHLDEI

THMRITS A % &, fafrhh 6 ke X - TIRBURTED
waz%bﬁngctc;b RN U T O 22
#ip3 isotope dilution % 5 1 5. TDOHEFRICL - T
WK A ZA LTS, WK OZE LD & B E N TiEE L
CMBPEORT SO LIINASHINS 20N H T il s
(lTa ). CoHMITE, & STl RGE &K
DREED 6 8ug LIFDOFED By, pSIF#ETHA. Ll
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2~ 3 ORUFTERINLICH 2 T 2 faib i LR 0 A 417

i Tracer & U TN AREHR E—HB G EN
TOWAWERIKE Ta Epiigiisn. 2o A icik
Tracer D& % H.Z 180T, 2O Ic e IR PED
[il—E7z & 21 By ThhiEzd 8~10ug 21T
RU, ZOamOMoixiic Tracer D& % fFIRYIC
375 & L N ORMIEREYE PIos i b & b iz U
Tracer ft#Fifi L, Zhick b Tracer MBI AAE N

T 5. TOMTFHEY S HZMLESHLET &2 (1bik).

& AL 8ug LI D Tracer By & frffinc KIRDIREE
TR EEITR U THIEL, FOWIL (R
Hdp & MALHHER 23R LT v (e .

a) "Co-By, %I\ 2 il i b s,

STtz & 51 7Co-By, (4 Schilling #:lc Xk bl
RAIEDS ALy 7s Fie i ic & b el Ut JERCHE B i
S OMMSN A LWHELZMT 52D T, O/
5D EE T X 2. Co-Byy #¥5iE & IITE D
BIEEAE R (4 5) o fE 2 Bl & 371 < Ol
X Pe bt hs 10ug LI R TIZERR E 2285 25 K 5 »
(1D, FFA27 -0 b la kTl Tkb

30
20
z
o
=
w
@
(s}
>
Yoo
0 02 05 2 810 25 50 250

DOSE (g )
11 5"Co-B,, RIS HOBIIMIE & 755
WL H DL (Method 1D),

LAERICG EN 5 B 2RI UIES #IRIEIC & b 4R
W 100g ificid 1.6xg OIFMGHE B 38 3 fi% fith
Wi, 100gD 27 —* % 3Y OWEBREICARIE LD
Hiboieh, Fab b 1IEEICHURYE B 0.50g %
PG U 24IRF ] IR DR 2 0595 & By G RAE]
2. 1pg 1T LR 3 %4 DRI RIZ 12107 3 X 9
ILENZN14.2%, 4.9%, 12.1%, V1910.4% TFHE
B (M11) T2, 1ug PRl HHH T % &
100% Db & - 2. [dREIC150g D TIX8S.4%,

200g Tix71%, 250g Tl348%, 300g TI340% & 73D
HEBEOE ZhITh 2~ 3% THLh 128, RO

AV N1 ES

20

ENHEED LN SN S IRA A ST,

01 07 o8 O" 05
°lo % %l °lo °lo -1
15150 _41

2 | = T _}
< ] a
= LT ] | Bsobt-
2 oo RN 50
— 101 = 1rT 5
w o) 1
b = 100 -
> v 1
w s — | [100 1
S = 1 | {100 1
x 100
<
Z 5{ 35 |H
5 |4

<

Q

(V2]

WT(GM)| 100 150 | 200 | 250 | 300
Bi2lpg)| 16 24 3.2 3.75 4.5
12 27 — F O {45 (Method Tla),
20 Diluting Dose (Byp) 10 pg
B Marker(B{z‘):O_S Hg 5700'812

5 —
15
10 i
201 10 T
301 T 7T 7
50 ]
NT
7o) 5] CONTROL
1004 2 L
.z
s 9
zZ -
o 4
n o
® & EGGWHITE (WHITE*Br) (YOLK#Byy)
{5 | D + 1>*

+
(BBl B2 B2

13 BIIOM LM E (Method 1Ib),
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418 % E %

wicIb ETEIBOMILEAEZH AT (K13).
IHE U3 Be 28 £ 20 IIE 2N 2 D%
wsEIc A, MBI RS B, 100g & Co-
By, 0.5x4g % M5 L % 0% 2155 Hic Flushing %
4R D Co-Byy %% &1 3.8% &1
S A btz (K137, 7255 Co-Byy % BT
10.54 g5 A 2R DWK & 131 -8 Uz, HERBHICE
W IR & 2 Wi BVEIC IR TE Bie 104g % ¥RINE
ABLTHNI b O RHBEICEA 1RF#IC Co-Bie
0.54g # RO H &€ 5 & JRApPRRIE R IC L b B2RE
U7z By 1Tk b isotope dilution %ifd & UURAEDILIY
DD Uz, ZDORDHED b bR 2RET 2 & X13D
H 2 OO L 5T, % 6%, % 4 YT
AR OTV913131330% T Method T Oik#iE FLIL
BN TC I ML TN E W S KGR TIZ, i e 14
2K, B, Gello, 3K, V>, 74 2279 — st
LTHIZ. §7ab b Co-Byy Z2IEMURME Bl LEUT
M 2ug 2 UTZNZAKE & ITKEKEE D T
incorporate ¥4, %M 100g » 5z, F1-MK Gello
WAL Be 2MACHELS S @, 2008, OUF
ICZh XN By 21 U TMARILL T2 6 D% 5 A KRk
M) 2 6 b2 E (K1475).  E£2EUsO
5Co-By, % By, THWIIRL 10sg & LTxh & opeE, on
H, EX, 7Y, 74229 — 2R AR U

a3
[ '}
oo DOSE : 2 pg DOSE : 10 pg
02 & 0¢
oo '
g Y
n - 03 3
g
El
01 =N
" m ”-1 {

Foog RICE GELLO E.WHITE YOLK WHITE YOLK ICE CREAM AGAR PUDDNG
AMT(GM) 100 70 75 30 75 30 60 180 65

B 14 Co-B,y % ATMTINC L % AL
#l5E (Method IIc).

& 91T U T incorporate X873 D% 52 T LK H]

EUTz (K14, X ORERRIETH - 1o I3 K )

68%, Gello 40.8%, IB[125%, 18%, N#14%, 16%,

TAAL ) —LT72%, ERKE0%, 7TV 100% LSk

Rrzi.

z 7

1ZUDIT i~ To & 5 I AR DO KIEFIMIE I % DL

8 % 6 5 (1971)

% & AR DS it S A DS, S DRI
DWTIRHEFR L NAEEYS D - 12, #E13 Tracer O
R I 2 frc KERDIZ T incorporate X+, FDWIL%
WA EITLhGENTERLUIZR I ORT2b ML
DOFERA C & 2RATZ. THRAMITE > TTRIEIC
A 7SR 1 %2 KERDIBICHATI S DRIEY Z 50
wbrg g &b, Tracer % faitic MO RHTE
murzh, &2 Tracer 7 fafhh & HIEICHERED AT
BORS LT, miduca s (UIBEns) JER
SHEDH - s bic X b ek L Tracer 9 %
B22FHL, 32bbEHENTHRRINIBEEICL -
T KD DT 5 Bl% 2 FIH U T b OfE % flE &
A EidATz.

Ok mHAMITIX, MMEENTUEEE L 72 Tracer At
ERdAVIEFIC T O—ERSMIN SN, F 7R
DRV r-emitter HSEF L., UL LBIEXTDL 5742
PIEDHIE N TN ZNDT, Rtp/sd Co-By, %X iC
JHNT D& 5 2B AT EBEOMEEE U TERNTRE
MEIPENIERIITAIZ, B REAIZDIZ, T
OB D &L & WK OBIRASBIELD & DRFEFRL b b
REHENENTOAS &S T e, R2 AN TRIDSHI
FETEBREVHIE»STHA. T72b 5 Schilling 7/;
T flushing #7772 - 72 B D24 JR i 12 R DRy
BHHEIE SN 20, X5l DX R v RV Ed
D113 0.2ug~-8ug OEDOEITHENTIE, BV S
T EITE H R FEICW DT 5 VWO HERLET 3
»HThs. T7cbb Tracer 2AFHENNICHATZD
MG isotope dilution % #5324 DICHF A TH 5.

LB AR DRNEL PFe, Co-Byy X 8 ¥S-B, #
HWTZh &R 1% incorporate X 4 € F NV HEBTH
A5, FEIRHHOIICHER U THBINhN, F72E v o Hh
L EX L DOPIZINS DR 13D TESITAS
b -tz, UL LEHIZT DWWt % 2RTFIcL b
RS A, FRBEMAMPRLS S0y FITHE
$LC ®Fe-Hb %> Tk MCGABERET/E-T
AT, TOWINENE LU EEUIZzY (IR S
20 EHMTH 2 HERAEIC PFe 203 &id
WraUto, SOOI MEEIcE L fa s T
EWHLELESTETLAY,

UTzhs-> TEEEIIEIC 5Co-Byy 2 HWTIT -1z,
FTbbIiH, % 27 —*, [k, Gello, X, 7
A2 ) — KFITDE, ZTORICRRORETED I,
XA D B OE®E %2 T MAEY T ETHNE
LT\ Tracer DMLY b W {LUEHER: %2 515,
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2~ 3 DJRAHEN G 20 5

KIRDIRBEIT Bre 2 a0 8 0EE I MHEOKIC By
AL Tracer DOWPCKHALERED B & h Mk

NTWILEDE N A BI% 2RI U Tt 23R L.

ZOMHEIITH BN SESB A 6N, THOL % THILHK
U B AR L Uz 90, IR IZ15-252% (M D (K
MAbE 2R Uz DT L, FERFR, Do 27 —F,
TAR Y — L, TY L, EREIZIEAL 100 T
WAL R R LU TZDT, T b DA IE—IGFE D &
2EEILLNA

723 BS-By 2T By EHU & 5 iR Hil K &
Mot W gE (IR ) OBfRD & i LEHIE
ummbfﬁt# B-emitter Tdh 3 & T AITAFIDH

L TREDBIK Y T B OB R TR O o il
wm&mg®lmu% , BRI O S B & BRR
(T A U @Mﬁr%@mc&é&% FAESPi N
BTSN By 2SR T 7o) B IE ED>
5 AINE By & KLY G L CiE i & 4 flush %
1T75-1c.

D& HITUTHGE UIZiHERE DI I U > %
F 2w 0T HNLEBAEDOE AN, UL ->TAD
NIADSH I 7 & O & LmpnaEb g En ) T e
—DODF vV Thh, KEBRTI LIT - EITIZND A

— & DRI T & REEDIE F T 2 & D kg, A
TEOZ M R MBI LI 3 DTH A S, HBBREE

IR FITHIBE R E L7 RBER ERA LI
REETHAET DT, TS HLINTHREST 2 2 &1k
EHDKERERT 205, HHRSHTLUEMHADT 2

RICE TSN TH e I V3T A THA .

BB ORITINA 12880, 1o AR Rl

&, IKICHE T TRRE T 37 v DRNITEEITIE/EL
TWADT, ZNHLEEET 2 &5 T EIF7 Vi<
13 CNIRBER Gk T A, Lizhs - T Tracer O
L > Tb eV EkITE ELdH Y, @Y 2b DR
WALV S OAHIC 12 <N B &0 S IRy st s,
HEPKBINTELAD T 3 7 BEICE B0 DIEAELER
b2 RICHIETE R VI T LTSS,
mEIN,DHAAIERERM EVILATIZEILTHEA
43T, FNIIBEEETIIRO 2 ALV, T EiC a,
Ib T3 Tracer frfh & FIFICHA A &, KIEHD
IRRE T— S AR ML DESITHRITUTIHNE FTT %5
bLnisnl, bz d ah bR 1 IRFEALO
Bichiz s &, TTIRNHL S rciB o bsseic /MBI ITA
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Summary

Estimation of in vivo digestibility of food using radicactive tracers

Tooru Nikaidou

Second Department of Medicine, Kurume University School of Medicine

(Director

The nutritive value of food has in the past been
estimated from its composition. However, it is also
related to its digestibility, yet information on food
digestibility in vivo is totally lacking. In our first
attempt, we have chosen inorganic *Fe and *"Co-
vitamin B, as gamma emitters, and in addition, »S-
labeled thiamine was used to see if a beta emitter
can also be used. To prepare labeled foods, a model
experiment was carried out by injecting **Fe Cl; and
5'Co-B,, to laying hens and and culturing beans in
a medium containing *Fe or %S-B,. It was found
that eggs, meats and bean sprouts were readily labeled,
and that only egg yclk was labeled in the egg.

Two methods have been used to determine digesti-
bility of food with respect to a nutrient: (1) A
radionutrient is incorporated in a food, fed to test
subjects and the absorption compared with that of
graded doses of pure radionutrient; digestibility is
assessed from percentage ahsorption and chemically
determined content of the nutrient after thorough
in vitro digestion and / or extraction. (2) A small
quantity of radionutrient is added to an unlabeled
food, and digestion (amount of nutrient liberated in
the digestive tract) is estimated from the decrease of
percent absorption using a calibration curve obtained
with increasing doses of pure radionutrient. It is

desirable that percent absorption of the nutrient de-

Prof. Kunio Okuda, M. D.)

clines sharply as the dose increases and the test
amount of food falls in the range.

Using *Co-B,, as food labeling tracer and testing
by method 1, digestibility of cooked egg yolk was
found to be poor, while, digestion of cooked chick
liver and rat liver powder was almost complete. In
method 2, 3Co-B,, was thoroughly mixed with egg
white, yolk, ready-mix powder of Gelle, agar, pud-
ding, ice-crem, or rice grains: they were then cooked
and digestion was assessed from the scale. Egg yolk
was found to be most poorly digested, while B,; in
rice, pudding, and agar was almost completely liber-
ated for absorption. Varying amounts of steak were
fed shortly bzfore the tracer dose, and liberation of
beef B,, was assessed from the decrease of absorption
of the test dose. The result suggested that 100-150gm
of steak was well digested, but the averages of diges-
tion for 250-300gm were less than 50%. When %S-
thiamine was incorporated in food and tested by
method 1, chicken meat and liver were digested fairly
well, but %S in bean sprouts was not. Digestion of
eggs estimated with this marker was roughly the
same as that measured with *Co-By,.

Detection of selective maldigestion as assessed by
a method similar to ours will have a potential diag-

nostic value in the future in clinical medicine.
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