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BYRIHE L TR »nomi,

—FT, REOLBEALOCHESEEE (B
ERSBIERE.BEHITROLETHY, H
BEAHEEETR W) 1, BEE, ATEOEE
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(REEFHNSC) L EIEDBRGE R 70
LS — N TRIE L,

2) MEAE . BEEMSHEFEAREREYEL
51 & {2506, 38 HT TR DT,

3) A¥A Y B S5mi%E 4°CT, 2,000Xg,
1053 P B LR PESL 2 B 7z, BiAESL, 1IN
HCl%EH 2 pH4.6Ic THE L, 600 M%ER,
35,000 X g T205 MR- BE L foo B35 %3 BEE,
PR¥E T R 7 BREHEYE (pHS.5) A R MA T2
LI, BE, ZOREZ2EVRLE, 10nlic
BEL, srusrAd i TEREHTEL,

HawNREBHE LSRR S

COERZEHEA EBFEE L,

BEoH ¥4 YERE, HrE4 2EBFEroHY
A VEMBALTWE S 7 + 72 ) yOBEHR
(7I/BYy—7 YAB I UVHESEDNSE
L7 BRSERIT2EHITERLL) 8L -
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FELI|NTRDIE,

4) LEEHE : 3) EoRLoBeTEILE
BEIMEERE, 2 70— VB (ER
ZREL, cOEEFHARER L Lz, HIBE
HEZFER, TOHIBER»oHFERERERE
ELB|WTRDR, £, HOABESEEHRIZ
HAEBEAEEHEY ¥4 Y ItBALTW e
-S I NTANTEVOERBIVZZ 72
DEFRZMEL TR,

B)a-3 7 vFPA7sy I ES YZBAT
Ba-2 7 rT AT EERIT, 238 L UHHALE
FDa-Z 7 NTFNVT I v EROENSRD. E
B3, SHEES5% T & b= b U T20~50/E5
WU, PYVFERD 7 ARG EEES 7 o
v 974 —(HPLO) I X W iTo 7z, SHidlE
i, TSK-GEL G3000PWXL (7. 66mX 300mm)
GEY =) % 2EFETCoR T TEY, WEHRER
0.1%TFA: 7¥& b= b Y -=45:55 R
0.3mé/min, ¥ FE210nm & L, HP1050, LC100
SYSTEM (HEWLETT PACKARD) TF—%
EMALIz, i, ERCETHEROE ha-5 27 b
T s (6% | Sigma) EEWI,

6) 7 7Yy  HAEA YRBATES
772 ez, 2L EAERDS 2
b7z rEROE»SRDI, BRI, BiE
¥oF .2+ — wEBEK (GVBH) T
40,000~120, 000FF T B L 718, MRS RIG &
FAWTERLEY, $4bb, FH56°C, 305N
BUEEELME b2 72 VIR By
~2V) & GVBH C00B e R, — 5°CT T,
FHFAEB0us CRBEMA 2, 35K, T8
GVB* C2CH/mlic SRS L 7o eV E vy M REETR
(Miles) %300u £ 202 B LT, 0%, 4°C,
1SEFRE L BB s v, 5AHERK
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H1 HERY, FEOREERBIUNESHESED

WALHAZEAL
WM | EEpEY FEAEER HESE™
H g/100mé  |mg/100mé*3 %™ #2/100mé

3~5 2.12 65.05 19.57 1.711
6~10 1.94 64.27 21.19 1.53
11~15 1.66 58.00 22.36 1.28
16~30 1.50 52.51 22.41 1.1
31~60 1.35 46.24 21.94 1.05
61~120 1.18 40.75 22.13 0.92
121~-210 1.11 36.84 21,17 0.88
211~-482 1.12 34.48 15.65 0.90

YRR O{EE R,

“ (REHX-JEEOBER %6.38
“ERELTRLL,

“ BERCHTIIFESEEROSEL

HEL, 1.7%2fee Yy Okmsk (CF v b, 7
> HER E300p L MAREL, 37°C, 905 EE
FLBIRIGET 5720 RIS ETS0Xg, 1047
BOSEEL TR EBOWREE R AkE TS >
7 &L, HITACHI 220A Spectrophotometer (5
SLRERT) AV TS40nmTHIE L7z,

ZH, BRCETEROE NS 7 720 ¥
(Jackson Immunoresearch Laboratories) % M
v, £, ¥IFF o+ —NEEE (GVBD)
i 5 fFRE T T — NRERA 2 % ¥ Z F
50mg, 0.03M CaCl,-2H,0#1.0mg, 0,1M MgCl,-
2H,O#1.0mé, Tween 80 (BImR{L2)0.10g% 0%,
FERE AR T200mBC FEE L TR W,

7) SDS-RUYF S INFERTSI v by
NERIKE) | Laemmli OFHOCE U TITo 72,
Tk, TZVNNT SN 8~16%DBEARE
T % SDS-PAGE mini 8-16% (77 2) M
72. 50ud OFBHI200ul DY > TN 77—
(0.0625M + U A-1EEE (pH6.8), 2 94SDS, 10
%7V EO—-N, SR2Z-ANHT I/ —N,
0.001%BPB) %Iz, KT 5 SHEMEE,

20

Wpl B5NET 7o 4 L, ENE, 0.1%SDS
BEE MU A-FU Y AABETE (0.020M b Y X,
0.192M 2"V > >, pHS.4) # BWiTo 72, 2 D,
0.25% 737V V7w b TA—bSREEE . o
Fo—A k=219 9iCTHRBL, ¥/ —
Mol BEEE k=2 1 3 35T, yuw b
A ¥ v — (BEEYERT, Shimazu TLC Scanner
CS-930R)) % M i R595nm DRI - THEHER
SO ERS 2,

QU= %

LEERRERS L UMERESENILIAE
1t

HWFIAOHB10mL - D OFEFHBERS
B, #ESESES I BERCNT 2 EELE
BROSELNPEERIUVLAZOTHETE LIS
T U i

EEARERERSER, 5% 3~5HT65.05
ng/100ml E BREEER L 728, WIS EDE &
BT L, 211 ~482H D34 48mg/100ml &
TEA LT,

— T, REFR T 3EBEOBEZROESELH,
SWAEEEU19.57~22.41% i H D, FIF—F
EERLU,

T—FiEmE L, SBHEI0A & TOEFR

. THEORERESES, BEEAE, HMEkI1SH

ZTOEBHTRERIN T 2 ERGEEFROS
B, SEMERERL .

MERESER, HEOHSROBIMELL
E#E, St 3~5 H CEREHEL 71g/100me % =
Uizt WM Y A L, Siak
121~210H CTHR{E{E0. 88g/100me E R L7z,

2. htE4 >, FEREOBILEEL

1) A ¥4, BLFEOESRS L UER
&/

SHEI5E & COWAE L UBITILR, HEE
Mz pHA.GICHTHE L TH b — FOBEHNTE L, &
DA L > ThAEA DB LARICIEET
Eidpofe, TIT, SWKERLI6ENIEORE &I
gz, HA¥A VEIUHABEOESELHIE
L7,



BE NGRS St s e e

R2 HHEA > EAFEEHOERSE, SELEBLTHEI YA 2
BALRZZb7z0y, a-F32 v FPA75 v OERSEOWIL

Rz
WL HHEA > 77073 a-77 b7 HAWESE
yom LT g

A 2/100mé ‘ % mg/100m¢ | mg/100mé | mg/100me; %*?
16~30 94.83 40.45 3.10 35.33 86.99 . 37.14
31~60 86.99 % 41.25 2.76 32.04 77.59 36.81
61~120 | 76.81 41.71 2.26 25.07 66.62 i 36.17
121~210 [ 72.10 ; 41.71 2.09 23.71 6%.05 37.36
211~482 | 71.32 40.63 3.18 22,11 69.75 | 39.73

0.167223)

YA CHBREACRATIIV N 7 UV DBRRE(F2 72U VX

2 A YA CEREHORATSa-7 2 T AT IVOERE (-2 M7

A7 % %0.160249)
» RERCHT 2R

(o) #FUAEST

a =373y

(a) JEHE{ VIS

394210y

e v i i

3947147

gy

E1 #Hh¥4rsLELREESOERREX
SERIN HCL i T pH4. 612 50, B0a8EL T
Fus, BEWREIE SDS-RY FFUNTEFISY
Y kN ERAWITS Tz,

FES I URKEFNHOBR®FIHETER 2 ITR

L7z,

WA EA >OBERESRIZ, SBREIE~305T

94.83mg/100md % 7% U 7o 8, i #%211~482H 0

71.32mg/100me & THEA LIz, F0, B2 cHA
XBY TEREMERER L. —F, EAEEAE
DEFESEIT, H15116~300 786.99mg/100ml %
5L Fe 1, S i%121~210H ©65. 05mg/ 100me % T
WAL, 0%, 518%211~482H T69.76me/100
mf L7, LL, EHiMciz—E0M&Re:
Rdrol, MEFCHT 28 1 >, HL
BEOES L UVEEBEEROSELE, 2B
e HiiFiz—EEERL, M41:37:22ThH-
A

2)HAYA YEGKEEATSa-5 27 LT
IVBIUIZEF 72V VSR

% pHYe AR L TRBIEIES B &
CHILEESO SDS-KY 72 VAT I RIS
v b NVESEEBEERE LITRL,

HAV¥A VECRe-Z 7 VTN TEVEE
VS22 b7z O —7HAREFEEL T
7zo

HA¥A VEFRBEALTWESZ 72y
WX 43 B #16~308 ©18.5mg/100mé (BHFE L L T
3.10mg/100mf) #» & 3 FE121~210H D12.5mg/
100me (BF & U T2.09mg/100mf) % THEHAE, 53
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®3 ¥4, AHELOY, FESBRERGREL L U2 OEF ORI

& HEA LEERE EELEEER

WL
(8) BfF e £ J-E:= £ - £ £
& # (%) 25.1 23.1 52.3 54.7 22.6 22.2

16~-30
4 (g/100me) | 0.384 | 0.337 | 0.800 | 0.799 | 0.346 | 0.324
S HEE (%] 24.4 25.1 53.0 53.6 22.6 21.3

31~60
E/(g/100me) | 0.332 | 0.334 | 0.721 | 0.713 | 0.307 | 0.283
& (%] 25.4 28.3 52.6 49.5 22.0 22.2

61~120
S8 (g/100me) | 0.297 | 0.334 | 0.615 | 0.584 | 0.257 | 0.262
&8 % 245 28.8 54.3 50.2 21.2 21.0

121~240
AB(z/100m) | 0.267 | 0.325 | 0.592 | 0.567 | €.231 | 0.237
&8 (%) 25.6 26.8 54.6 58.7 19.8 19.5

241~482
A8 (g/100m) | 0.289 | 0.297 | 0.617 | 0.596 | 0.224 | 0.216

R, EREX6.3BETRLE,

#&4 SDS-HUFPZUATFTIFSFVY b FAEBREK
BicE s h¥A rHEEDIEZLDE

WELRE | BT | n | Ty ) | BRES | TORK
6~10 H | EHE| 5| 35.54 1. 494 4.20
£F| 5| 34.06 2.381 6.09
61~120H | HE| 5 | 3238 6.162 | 19.08
ZF| 5| 34.74 4.390 | 12.64
HELS SR 3 Yov bR+ -k A5
e ofant,

1211 ~482H T19.0mg/100mg (R & L T3.18
mg/100md) LIz (FR2).

7, HAY A4 YESTBEALTWSe-F 7 b
FNTE T, Sie16~30H 0220 .5mg/100mé
(% & L 735.33mg/100md) 2 5, S
211~482H 7 138.0mg/100mé (283% & |7 22.11me/
100m) FTHWIHE & B P L,

3) A¥A v, ABERBOERHESAIL
HY ¥4 CESCBALZa-F 7 bTALTE
YBEIUZZ M7 ) v EREL TR A EA

22

v, ABELE, EAREROREBLUZO
SRR WIAET, ZHHCRICALL,

RBZADA ¥ A »OETFEIG WA e b &
HIPPEINT 2 ERETRLEY, p¥EA B
VIBEAE, FEAEEROSTHHE, &b
R U TIZIZ—E D26 : 53 . 21% TR Lz,

%z, SEE31~60H LA, & ¥4 o BEET,
LBFEAESESETEEER L,

3, SDS-RUFPLZVNLFPIRISOL ML
BEATHIC L VRDEHES >, LBEEEEOS
ALt

15 H & TORELS L URITIHL, HEkr
MET pHAGHAB LT H ¥A »DH—FE
BT HETE RWwie, SDS-FU 77U
FEIRISYCx U AALEKKEICIVAEL
72a

EZ:B L ULBOSHE 6 ~10HOBITAB &
U3 i%61IH~120HDORAE R L ULTHEDE
LSEHELZHEED NN VX E2RILCRL
tro BATALOZTERBNE, Hd4~7%EEADLY
2~1/3CH -1z,



®5 SDS-RUTFTZUATFIFIZVry b FALBRE
ok 2 ALrRA ¥4 > A ESE FEOBESE

DIBAIIE
(%
WEK (=) bkl R/EOE | FBEOEEF
35 17.9 63.4 9.6
6~10 27.9 51. 3 21.2
i1~15 24.2 5.4 22.4
16~30 26.3 5.3 22.4
31~80 26.6 515 21.9
61~120 26.2 5L T 22,1
121~210 27.2 51.6 212
211~482 25.7 54.6 19.7

HEA LB LUIHBAE Y & KEEIOEBOBEF
ZELIWVE®R 207 b RF ¢ F -0 BAMLEHIT
Kbz,

R Lo Tkl ¥4 v, AEEAES L
URBBBEROSERERS m L,
LWHBBBECAEA >, LIHFEAEOBILN
ZF{bE R &, 5% 3~ 5 HOFA KBTI,
AX A E17.0% EEEE, AEEEE, 63.4
% & EE %R LT, Sk 6 ~10H LB EIR—
EfERHER LTz,

¥ 7z, SB16B LGOS O %R
LLTERER LY RO AEAL B I UHAEEA
BosEHE, HE X D pHA 6B L TR
fEL B —HL7,

% =

BEHER, LEoEEROL 25A, B K
§, BECEGRROBELEOLETH LEH,
ifE, RV ErOBERESTHELRD, HROME
BTEARHECE, B, B b#EAES
BEOERBHETH D,

CORTYH, AR, AR E - TOEBRYL
¥BFETHLEEZOGNTEY, WEOEREL
mREY, AT/ BLBEES L CRERIERY
B ERRC, BAlCSEAHEELHESE (A
R ER T RE6.25F 12136.38% b0 T

=P SEE S ot [ e e

HoMEAE TR PERBLLUTRESNT
“617)0

L Lidds, Ak, MESETHL ¥
4 vBIUVLBEOEDIED, EEABERLS
PIBERL L THIB~% e SRBEZEEN T
ZUBz yps, B0 Lok, HESESERH
EOBrLTRATAC LR, ALoMESES
BEL2BREFET ALk LERIATYL
2, £, BAFBEROEEFIT, IgA, 77 1
Tz VYHABELTWA I ELBEINTSE
H 1919 Hambraeus 529, Raihda?3HROEH
HHERY, £7:, Harzer 5203, EOELEE
DEH»TE /BIEB LT HERNTEL
L Twa,

A HFOMBAESRIZ, YAy —ABic ko
TROIBEFEDD GIEESEEREZ LI SR
6.25% 72136 .38 BT TR DY, T ESH
#*, Lowry ¥, BioRad ¥, BCA DL 5%
el iRDoTwEY, TALDME
X, EWrRE3 2 EBNERSh T 329,

ID5h, REFZ» SEBEOREREELIE
KRB FkiE, 72/ BT SROTELELR
=L, 251, WMELHETH I, 22T,
EESDIOAET, MEAESES X UEER
HREXRSERHEL .

AHOFEAREE S L UMEHESBE >V
T, 7T, 19495 Macy Ic X D& I T
58, Z e ki, 1 6 ~10A OBITA. TOIE
BEOBEFRSR, MEDESES I URBES Y
T3HRELEBEROEHLILI, 47.9mg/100mé, 1.28
g/100mé, 19% &, WFISH~154 BOEA T,
32.4mg/100mé, 0.85g/100md, 20% L LS Tw
%,

iz, DREEICBWT Y, 1960FE I I3
59 BIRSMI L-THESN T D FHESH,
5y ¥ #:30~758 © BY 2, T48. 5mg/100md, 0.88g/
100mé, 26.1%, S3¥E76~1208 DRI T42. 1mg/
100mé, 0.85g/100mé, 24.1%, SEE121H~ 14
DRI, T42. 1ng/100me, 0.78g/100md, 25.7% & ¥
&L, BN L ZIZRABOERE2EEL T3,

DI ERES OHEE, csERATEETHL
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Enb, HEELOBRELB U, EELODBH
X, EBOREXRSETR, BB bTE
SOMBRLIZFIAUCEETRLLEY, HEAESE
X, FHESOEICEERI~%BFEERLY.

—5T, B, HAETREBREDANLENSR
Lo holawET 2 RERTLITES
¥, KARESBRLUBEOAILENRE UER
HNERLDHATH D, TDRD, EFHODRER
EREDARMBEEHENE T ERTER Y,

TTR, FEs5iE, REOLBEANLCHES
HER (BER) ), brEOHSEFREDRA
FickaREEOEL, THbE, SR, TR
EOFHEZ LD, BERIFEDFICHI4%3E
LT3 EERGEL TS,

RHEOHSRERE, REREC L3 A A PE
BRSO ER, BEOERIC L - THELH,
MEOES L UEBEARESFENEMNT 5 L vw I
ganaany I LBV E T EREVRS D —E
L7y, 27z, B, Donovan 513, BED
BRI Lo T, AAHHEEREEREELLEY
B, FEEOBERSREINMNT 2L ERHELT
W3R, Lpl, HFHSDBERTIE, bHEOAR
REEEORIHENE (BER) aRLLb
2, MEAESELEMLTWE b, AL
DEFRD> RO SEFRE, REREC X
DHEE IR0 LEL SN,

AEA N, RHEFETpH4.6ICHB LI L E
wit#T AEAE TAHY, ABERBEREOLE
HUZIEEB L TWwWaHEL OBEHE DRI TH 5,

Linl, AZL, FCioBs, SRR
DEBRIIC E > THEA Y O®BRELC T W,
FDih, ALY ¥4 VOERZELTRAES
YDA —FEREFEBCT 5701, AREER
IR ERL-E pH 2EELED, pH 2EE
L7z BICE LA LI D T3 A8 EhTe
23, 2L ITBREET>TLAEL Y OWE
B RABREOE TCHIa-2 7 VAT R,
Sy 72 i EBRT 330, & 5T,
BEWREE 2R, $EAE» SARBE
HETHZa-F77 bVTALT Ly, RESTY
¥y, 527V, WYF—A, MBE7LTE

24

YEELI|OTHEENCRDIZ D, 4¥4 B
LJULEBAEDY = /JBER» SHET S
ERLThbR TS,

Lsnnerdal & Forsum®iX, pH4.6 TEibRzsk, 8
BLOSrBEEEE (105,000Xg, 304F, 20°C) B & UM
EREH» oA BERERZE LI & ¥A v 2T
TAMBEREEAWT, »E4 B UVAFEELE
SRPEEL T3, TOFR, HERE T
BAHXA DEFLE, BIERETIZ24.3%, &
FEOSTEEEETI319.6%, o, MEETIRZI%T
HN, FEEKIVERLZLPHELTWS, %
Dz, ANAOH¥A Y BIUAREOESE
R 2B AW, FORTEHCEE T E
ZEPBEREINT 5B,

%7z, B, Kunz 33, 60mmol/ ¢ @ Ca®*
A A v OEET T, pH4. 3%, 1R/ 4°CT
189,000 X gDIBRE LT BERITO C kic kD, A ¥
4 CEGANOHBEELEORARZELLHESTZ
KD EHREL T3,

ZESL, JOFEERERALY, »¥A VES
Wie-9 7 b PATIBIVS 2 720 >
OEASRD Shic, FOo, FHESZ, KIL
WL T, T pH4 6icFEL TEHA Y
A, HAEA YEBAT Z2a-227 Y707
FrBLUI P72 rENEAIELEET S
ZET,HEACBLUALBERESRERD,
F7, WFLWCEAL T, SDS-KY 77 VA7 3 F
7o Y N A NVERKENEREBWEEL .

LHBEEAAOMEAESEOBINS, YOEH
BRAOERCEIL DOrERETT 20, F
ESHDHEEY, FlSDOEEREMEY L L,

WS OEIR, FoRREHEIhE, LA
YBIUHABEAESRETDH S, TOMELEA
vEIUHABEAESE (100gd72 ) THREL
TEY, LEZHWBELL) 3, S%E8R30~75
A T %40.53¢/100mg, 0.35g/100mé, 4 1%
76~120H T0.50g/100mé, 0.36g/100mf, 5 ik
121H~ 1 ££70.45g/100mé, 0.33g/100mé & R
LTHD, HrEM 2RI, HEELORRLE
EREER Lz, Lool, HILBEAESEIR,
EESOERTREERL,



IO EMD, BEDLHMEALOHELES
o, MEAED> b0 EERESEN
L Z ek kb0 EE2 5050, Rif,
Ronayne de Ferrer & Sambucetti'®b, BHH
BREOVLOEEOAI T, 2¥1 rexfs
ABEAEOSEEMNINE B b EREL
Twd,

ZRE S bBETOANATILEEAESED
B, AHLOB7 T EBHEEORRII & 3E
pobiflaii, $abh, AFOAEA B
FULHEREOT 3 S BEROEME, ¥4
TRV YyBLUAFF = BE L, LEE
HETRYAFYBIUT) ¥y »BEFnzkich
20, EBELH, AILEBIRLTRELRBT &
/EERORBRE, 0ERNCITONITES O
LT 2L, ol rBLURAFA = IkED
LTwaH, YAFYBIUS )y riamLT
B, COERL, IAFEAROEMEEF RS
—E L7,

DOECBT 2, 20X IRANTABRESE
SRS, AFEAEOI bOrOERED
EzERELTWwA0», £, TOELsIIRE
e TEDEIARBERF->TniniconT
&, SHILIHBNTREPELEL S,

] At

BB L - TEENLEBRRETH 525,
BAOEHREAL R E-T, E, #EH IR
bDTH 5,

DIz, bHEEORLOBRSIIE, 08
FEHABELTY, ARMEBRCETT 5L L
EAEB L UHEEABEROHMB LI EA VOR
B TOhTETWS,

Lial, bBSEALOCERRSOHRKCET 3
Wb, EERAETORER, I I0EH
i T,

—HT, ZONECRIcHhBEEALOHEERY
(#BzE5%) SERMWMLTEY, RO i
SAROEAEERLELLTwE EEZ N
b, 20le®, BEOCNLOBELEHEKERD
o RRE LTz,

BEpRREHERRE M

WAL IURAOL A v, ABEHE, #E
HfBsEFOSHELLIZ17 1 63 208 L U026 1 53 1 21
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The latest survey for the composition of human milk obtained from Japanese mothers.
Part IV. The contents of true protein, casein, whey protein and non-protein nitrogen.

Technical Research Institute, *Food Research Laboratory, Snow Brand Milk Products Co., Ltd.

Tadashi IDOTA, Toshio SAKURAI Makihiro SUGAWARA, Nobuaki TAKAHASHI, Yumike ISHIYAMA,
Yuzi MURAKAMI, Taku NAKANQ, Masayuki YANO®*, Yoshiteru ASAI*, Ichiro NAKAJIMA

The latest survey for the contents of true protein, casein, whey protein, and non-protein nitrogen in Japanese
mother's milk was performed. In the winter and summer of 1989, milk specimens were randemly collected from 2,
434 mothers at different periods of lactation (3-482 days postpartum) living at various districts in Japan, Out of
them, 2,279 milk specimens were used for analysis. The influences of lactational stage and seasonal changes upon
true protein, casein, whey protein, and non-protein nitrogen contents in composite specimens were investigated.
Casein separated from skimmed milks by adjusting pH to 4.6 with hydrochloric acid contained e-lactalbumin and
lactoferrin, of which quantities were determined by HPLC and complement fixation test, respectively. The contami-
nation was taken into account when the contents of casein, whey protein, and non-protein nitrogen were determined.
Casein : whey protein * non-protein nitrogen ratio was approximately 26 : 53 : 21 at 16-482 days postpartum. The
method of pH-adjustment failed to separate casein from milks obtained from the mothers at 3-15 days postpartum.
The contents of casein and whey protein in these samples were determined by SDS-polyacrylamide gradient gel
electrophoresis. Casein : whey protein . non-protein nitrogen ratio was approximately 17:63: 20 at 3-5 days
postpartum. In early stages of lactation, the ratio of casein was low. The content of true protein was significantly
higher than that in the previous results reported by Saito et al (1965) . The defierence in true protein content seems
to be due to the increase in whey protein.
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