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L D —MRHRK & ALERER B HHT L, AR 2 4 YHOSHHER LOMOMABHIO
SCHRE & SRR B AT - T,
EBRMEEXUFTE

1. 8% W

DIF YD 7 < BB THRE LTV ABII~BHD = Ve 7= (Ursus arctos yesoensis)
By 5 1 v (SRERSH, £ 25— 50) BIOAFF 2 b= v (LZPHBEEKKX
o3, 7 v VISR B FRF RIS X DIES L, SO L FHRALT
WAFLE LT 35~150 ml HERI LTz, 7ods, ARHRBUARNE, 197744 F 25~28 AT,
it 4D L R R R
2. —EERSHE

a & : F—a+y 27 7 2 —x—E2 b pH: ¥ 7 AEEE (A%, F-7Lo),
c. Koy BBWEEKEEED, d RABE: rAF-AED, e Bl 72y 7 @
FHIEE TR LI,), . #BE: Somogyi %), g K4 : BEFKALE®, h. AAH
B LOJEAAREESR (NPN) Ok #A%(, Rowland 5% 1w UTIT » 72,
3. WEHBHERSAWE

a. Ca, Mg DEE: 1 — MEEEY, b. Na, KOFEE: KALOAEEE, c. POE
B heaEEEY, d FenER: ETEREDHTED,
4. F4 Ry BRKBE

k10 ml % 3,000 r. p. m., 20 43, 2 EEOABEITV7 U — 2 BEREBREL, ALH
BEOMA%EZTVOLIN, HClTHh €4 vEBREL, #€4 VKL L, —7F, MEKCONT
3, hE—RaE LTHIRRET 72, » €4 vIRaIRFA— pH 0K TRIERE,
0.1N, NaOH T» €4 v& &R pH 7 iBCHE) LHOBILE S LOKEEZZEIELL
%, 01N, NaOH CHO % ¥4 vREM LERK CTERZTWBEL, BEwRE2T-HR
BE L, —F, A=—RARBRSREIKCENK, »E14 vEoRE RELRY
FUREE LTs, ChbREEBEMRLEKREETOZM, -2 1n 7 =g/ -2, 075M,
Yo R IO45M, BEYNLBLEKBORKE Lic, KBIFHIKRDO X5 TH %,
45M, RFEH® 5T 75% polyacrylamide gel Z{ER LAEEHIZ006M + VA7 3/ 2 %
v-0.04M 7V v v (pH86), BA L 1 A2 2mABEL, KEHRTRIEDBIC
1% 7 3 ¥ 75 v 7 10B, 7% iBER CREBEZT - 12,
5. HRHIDT M 57 4 — (LK BAIEHERE RO ERY

Felifg < 5L = A7 AL ORI, TELEAMLY LgFEL, Folch (Fruhra: £
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27 —n=2:1) OFBBETHEBEHBEBORE, =—x) - FL—x—CHEHERE
%, BEKRECAm=—74 10ml ZMAEMEL, FC2N, KOH-x % 7 -4 05ml %
Mz, EEEHEO®, SHMBEL, EBERr AZe<r 774 —HAFTERBE L, &
U AREE, 7R~ 77 AacBE b BRI X VEERR Y TVERERC X
VEEYHEB LK,

HAZm= 757 4 —DOBEEHIROML TH S,

#H#K : EEHIC Shimalite (£ 7 4 1) @ 60~80 mesh, EEMHHEE LT 25% HHD
sxEFLvrsYa—is 2 vk —+t (DEGS), # 7 2B : 210°C, AKEEARE:
260°C, %+ Y ¥ —#A: Ny #A (JiE 30ml/min), B : FID, REHEAR : 3~4pl,
8 BEBER, GC-4APTF,

6. BFEHBCEI2HAEMVIBILOBRERE

KRR OTEE : MABELICHRE LEBCH L, 0% hbksr o747 e F3IEED M
%z, BigHEo®%, 5°C T2U~TLHEERT L, RIAKTENOK, BTFHEMEHRSEHRLE L
fe. BTHEMBIC XHBERMMIROMLTH S,

BHOKRT LR e A EERE, 10 mg/ml \c#% L, Hiz HS-8 WE FHMEBIC X
DR FT -, IEEE, 50kV, Ge-Shadowing % % b\, EHAFER X 20,000 TH
BawfT o1,

RRERBLUEER

L. — 4K

Table L ic= Ve 7 vAHOOHEREIMEL L bR L, =Y e /< 4RO
HIROBY THDH, HAE: 35~150ml (FiH 94 ml), pH: 58~6.1 (F#359), HE:
1.0451~1.0595 (FF # 1.0496), 7 4 : 61.62~78.01% (¥ #570.26%), & [EH 4 : 21.99~
38.38% (F#529.74%), L&A BEHE: 940~11.06% (F#1020%), » €1 vENALED:
5.563~7.590% (E#6.316%), FLIETAEE  2.742~3.921% (¥ 3.317%), Hals: 8.0~
22.0% (F#515.3%), FLBE: 1.665~2.983% (F#2.162%), K4 : 1.374~1.809% (F#H
1491%), # =V —: 133.05~264.49 cal/100 g (7 198.10cal/100 g), Zh b HTEDHKS
B OEME L T D &, =V e r<=0pH L, MBHAH X VIEL, Altman? bk
X 08 Hock™ & o black bear ®FLiHH 4 #rii D LA Bl LicEx xR L, BRAT O — AR
mEbELOND,

HEI13, BRI, HrvikhrrzA v, BAALL Y HEHEWERZRLI,
ThEAEHINEECEWERYEL LI b LHEEIhD, &AL polar
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Table 1. Comparison of general composition

Cub age Vg/lllill!];e pH Sp. Gr Moisture
(days) (mD (15C) (%)
Yeso brown bear sample 1 95 150 6.1 1.0451 69.44
sample 2 92 135 5.8 1.0453 7191
sample 3 98 53 5.9 1.0595 78.01
sample 4 91 35 5.8 1.0486 61.62
Mean value 94 94 5.9 1.0496 70.26
Black bear!® — — — 1.0380 76.30
Polar bear® — — — 1.0145 55.90
Dog?) - — — — 75.40
Cow!®) — — 6.6 1.0320 87.70
Human!® — — 7.2 1.0310 88.00

bear LIFIFHBA LI E R LTCWBA, ZhiL, =V e 7 ~& polar bear BT HETH
DlcbEdbE2ZLRB, LiL, it LTRERABITEVWZ X5, AR, kX
DBRETEREIN TV AFREDALBEERR »6E LT, KABOANTTHA S L FH
LTwiedboo, FhieRLEAGSVWEEEZ R L, ZOEBROWTIHLA TV
73, Jenness b XA &, BAOLO LY BWETHE LTV SEANIAKSELS
Mol b DBRELDHDE AL, BELOMRIFAED =V 7/~ I h@WHEERL
TUWBAEEDZELOhD, =V 7 <O—flKIE, srAx4 vABIURAILLL
BL, AEPRL ZOMoAT RS IEBCECERR LT, =V e F~D 4 HEE
ER2EERBORETIAKE, EFP0F—2-»»0 (E#20HEI TRERDOS
YoEd, b LIRICEARAORS.) £% 25 HAML TH 5,

LR AL, 180 H, 4%, 47 A CEBRKEN 2L 75, AHBTOTT, i
BMEEARAARICAABEE Ca, POEGEIR, $8HOREEE LGRS S L iBD
BRTWBEZANLELRT= Ve 7~DAHFDOICARE, KGENEWZ LITERF
HE L5, #AioHrey—% Perrin ORX?, [E=9.11Fat+5.12 (6.38 x total N)+3.95/
lactose] CTEHT 5 & 198.10/cal/100g & 7t b, black bear X D EVERB b o7z,
(BT, $R¥5.121%, KIADMEZERMALL,)
2. FARIVBKXBELCIBLABERR

=Ve /=Dl ARBEERLRIL, H¥4 v 62%, ABERAAEBY% 3 LONPN5Y%
LigoTnb, ¥4 vEAFRLABBOEEYRTH LA v v31—13,5895~69.63%
(F#619%) T, #7.79%, WA 3% LKL, BAAL LI 7 €A vOLHDHEEN
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of Yeso brown bear milks with reference data

ngﬁl prlIr‘oOtt:iln Casein er\gtl:% Fat Lactose Ash Calorie
(%) (%) (%e) (%) (%) (%) (%) (cal/100 g)
30.56 10.90 7.590 2.742 16.0 1.665 1.404 208.14
28.08 9.40 5.563 3.310 15.0 2.106 1.374 193.10
21.99 9.45 5.571 3.297 8.0 2.983 1.387 133.05
38.38 11.05 6.540 3.921 22.0 1.897 1.809 264.49
29.74 10.20 6.316 3.317 15.3 2.162 1.491 198.10
23.50 7.34 4210 — 10.5 1.510 1.140 134.00
4410 10.20 — — 311 0.490 1.170 337.48
24.60 10.10 — — 9.5 2.70 1.350 137.0

12.30 3.20 2.710 — 3.59 4.65 0.70 65.0

12.00 1.19 0.390 — 3.69 6.80 0.20 60.0

recasein

B-casein

as-casein

{ ' D

a-Lactalbhumin
first Lactathumin

+

BOVINE CASEIN

B-Lactoglobulin

Serumalbumin

BEAR CASEIN

Fig. 1.

BOVINE WHEY

> +

BEAR WIIEY

densitograms of bear and bovine fractions.

—_—>

Polyacrylamide gel disc electrophoretic analysis and their
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K&V, L, FRLI NS VH, ERBEHOANT L LTUL, »E4 vOEELREDL
72,
FAA?BREKBICI D=V e 7<~DHAIICABBEEF VAR A vHALRE L LEKBK
%, Fig. 1 ZR LI, RARZAL VHEDOI XL v TIE, as, B-EA VREERSTH D
A XL VIMENDEINT W, —F, =V ereDhEL vEARRLDL L, FINE
AVvDasHh L4 VEEP L1 DA v FE - ICHYTE20 . v N2, IS v X
DBEEIEL, - ESL VEHYTE30- v FOBBE, BERUERYFRLEK,
=SS IDIEA N, B-h XA VEHET 20 FE k- XS YCHETH30D
AV PRI, 2L EBRMLIEFDA Y FERBBhI, —F, ABELAOBERA5
&, HHOHAFEIABAEB TIY, Serumalbumin, -Lactoglobulin, first Lactalbumin, a-
Lactalbumin © 4 5 OSHT R 2AD - v FREDONSE, =V e 7~DHAB LA

Taable 2. Fatty acid composition of Yeso

Cy Cs Cs Cio Cly Ciz
Fat of yeso brown bear milk 1.068 3.137 0.093 0.067 T 0.459
Fat of holstein milk 3.356 3.447 1.264 3.293 0.443 3.655
Bear/Bovine 0.318 0.910 0.074 0.020 — 0.126
T: Trace.
Cq
G-1
Cis
Cu
Cs
Cis
Cs
Cio
cle
Ci2

FAT OF BOVINE MILK

Fig. 2. Gaschromatograms
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HBEBHENS 8T 2% &, Serumalbumin &¥EL LI 943 1 ¢, B-Lactoglobulin
1t 2, 3, 4, first Lactalbumin i} 7, a-Lactalbumin {3 9 & 7£ %23, 5,6 @3 v Vi3
YT LHSIRDL R, =V e Z~OHATRABRIFALAAE X VRS
G, Lndh 2L 6 DA DBEEBHEELDRD, WThilLs, =Ver<Hdolkig
WA A vHDIRABB SR, HURLLEBEE LTS,
3.  PLBE R MR AL AR R R

=V e 7= DI BRSO K IR % Table 2 /R L1z, WL Lichkr A X
1 VAR ORI, SYXFHMBESTHRALLLOTHS, —BREBBIRBEWEE
DIBHEEE VR TW58, EELOBECELSNERTE, =V e s~odlEN+s
Z, B (C)»31.68% BEFELTWAZ LARDLRE, SR 24 VI OB
JEMhER & = v e =D IEIRE R g R & el 5 & Fig. 2 8 X0 Table 2 2:H 3 H6H

brown bear milk and holstein milk. (%)

Cu clis Cit Cis Cie Cue Ccly Cl c¥ Total

2.845  0.658 0.298 20.505 9.221 2.641 41.227 16.883 0.892 99.993
9.866 2.522 2.166 22.792 4.447 10.844 27912 2.256 1.737 100.033
0.288 0.261 0.138 0.900 2.074 0.244 1.477 7.484 0.514

1=
Cis

Cie
ﬂ G-2

1=
Clﬁ

FAT OF YESO BROWN BEAR

of bovine and bear milk fat.
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Mg X H IR BRI RS, ERBBHOERIBELHICED R, T HIZEN D4R
BREoRVCEETIHRELEZLNRS,

TORBNEREDTHLEROT LIS,

Cls 9.221%), Cly (41.227%) 3 X U° Ci5 (16.883%) D& MRIEMaIT AL A 2 4 YH IR X
D&, BTH ChH IR, FoNTSHEIETh T, =K, bW EimgeE LT
Cs Ciy XU Cly 28B Y, Cig Uk CgEAETHRIEOBPT, Cp 3Pl Z LA
HEEBbhs, 468, ZELIX, MIBTCHD = 7L RAZITVWIREE L,
AEEB O CHBEAca Tha BT X Ao BREARICEARD LR T
HTEBLEML, MBEROMOEEL B EIRD., LrL, RHYCES5THEEL
Th, =V e 7= 0% EuL, Cl (decanoic acid) 26 Ci (linoleic acid) & THOR
fFIEEE D G BN N L2 BT A ERKRI S, —F, C(EE) OFENEDLR
722 LB LTI, Baker H¥ p3= Ve 7~ LiiEE TH S polar bear OANEN 2B, &
MNRRL DL DHLT, BED
FEERELTWB T EMBART,
ERETHDH =V e 7 =0Ed
Lo IR T ELZLR
b, PEK, BEEBI B3N O FLIRNG
HBEORB®BE VWbhTEY, ER
B DI 2> & B R DA AEDR
dHbhtZ LI 2V TITREKREZ®E 2
%, Kleiber 5 1%, M“C-E&fg% 4
oAb L, AEH~OBTIC
DWTEBLIzE A, AFPCBT
LTWAEHREL TS, X, &1E
By O AL 25 F & WAL O RIER
PEHE g D 1 S BI3 B BF 0910
B B \NEK D WAL R P R FE I B R
ORI TAREN LB E
L, Bt ofE»Db, =k
7=k, SMEARBHTHY, 1 »
£FFf 774 7B LA BB » BOVINE CASEIN
EREBRLTWBZ L2, L O# Fig. 3. Electromicrographs of bear milk
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Table 3. Composition of inorganic component in Yeso brown
bear milks with reference data

Ca P Mg Na K Fe
(mg/100g) (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g) (12g/100g)

Yeso brown bear sample 1 407.5 283 45.43 60.91 145.8 627
sample 2 3425 265 26.42 52.07 18597 673

sample 3 346.0 264 23.92 43.60 165.7 677

sample 4 362.4 271 32,92 57.02 156.3 665

Mean value 364.6 271 3217 53.40 153.4 660
Black bear!® 410 290 — — — -
Polar bear® 290 230 — — — —
Cowl?) 125 96 12 58 138 100
Human!?® 33 15 4 15 55 150

HED nHBE LM SR, LAL,
ToORMRZ, RuMOZLIHARKET
By, BHEORETE, #EHEOW
ESEBRLTWS, £OZ LD
HkBROMEBIAREEH TH D
2%, R Y O & Eic R
LTWB2 w5, W EILRAE
h—HZHzTW5b, =V 7=k
LR, BEIAEZEST, B
AoTEDH, LrdbHEDL L2
bR TWnwbE L ERiRobErsE
HORENLLELR, BAMBECIY
ERLCEEELS, mMPREBITL,
ARz ThicdboL®Ezb
nd,
4. ZIRJILHERK
Lo 3 27 L O®ENT, SE)
; ; : WoOBRREE, HRRO pHiER, B
wmumwmw ' FEBE, HERIOHAOLEER
and holstein milk. (bar length: 100 mp) E, BERBEZEZELTS, W




18 RHED— - % KE - WE B BEZE - AEHRD

ABHOSWT HHITT, FONBHOEBMEREH L TWDEZLEVIETHR,
AHPORAEEEFAE %7K PEC, Ca, POSEIILIANEGYrES S LD
RTWbHA Table 3R Lz dic=v e 7 =0 Ca &8 1 FH 3646 mg/100g 5 v, 4
Ao29f, BALDIFCRS, —FH, PEETTFH271mg/100g &Fh, 4D
281%, WALD I8 HGELTE Y, XRHERMVEMCAT K Fe 0B &L 47, W
AL DELEERTD, Table 3 b3 ML I, =/ e /DAL, Th
5 I X T ARSIMOMAEBYILL LKL, FHHCEVWEEEYRL TV,
5. HEA VI RIOTEERE

WELB ORI L ) IR RENRD LR DD, #E4 v erDBEBIROWT
LA, ZENADLR TS, ez, 7 v b, =7 AT PHERA 200~300mp™
L b, 4TI 20~200 me?®, 50~250 mp® & B\ 20~300 my T, P93 mpt® &
WEIhTWD, —F, BAR, FAIV/NEL, H20mp ORFAKRBEZ DT
LEDRE® L H D,

Table 4. Size distribution of casein micelles

Fig. 313, =vversr=t4onrt from Yeso brown bear milk
1A vIierOBETEMEFEEYRL Size range Percent of total micelles
7z, X, Table 4 i3, # €4 v £ (m) (%)
. <11.57 15.0
ORFEHEY 8649 KIHIEL, N
HrEZEY WREL, WE 309 463 460
DAREBBRIEEBICFHERY 57.9~ 92.6 30.0
R~LT, Zhb DIERMNS = e 7 104.2~150.5 6.4
162.1~196.8 1.0

=DHEAL VI AL, KEWHH
292~926 mp DEFACH b, Fi
BT, 51.65my LEDAEL v 3
L LN, BAALLDRZ L EXBSLME T, BTFEMETALM Hh—#c
FEEHWIERBEM I AES v I 2MEREVH, =/ e S/TDhEL VI 2T
ERHcELTWwbbDEELLNS,

>196.9 0.3

Average micelle diameter. 51.65 mp

E ®
4D =V e 7= X0 FAETG, —BERR X O ERRS OLEERIC OV THHT
%ﬁotoﬁﬁﬁm,m»za4vﬂ&%&%ﬂﬁ%ﬂbyﬁ@%ﬁ&L,&ﬁ%ﬁoto
BOhIRRIROBY THS,
1. —iBEpOFEHEE, HE 1.0496, pH5.90, K4 70.26%, £FEH % 29.72%, SNF
14.42%, Ba Bl 153%, 7= A E1'E 9.80% (4 v 6316%, ik A H'HE 3317%), B
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2162%, K4 1.491% (Ca 364.6 mg%, P 271 mg%, Mg 32.17 mg%, Na 53.40 mg%, K
1534 mg%, Fe 660 g%),

Thb=vVe 720Gt A 24 VDKUY HEL, FhinkltRek
HhHE, LABE3106E, BRI 4.30 %, FBE046 £%, K4 2135 ThHhh =V r<=DF,
i, ABUAORS DL TREEETH - 1,

2. FARAITERKBCLIDICAOBRA AL E, »E4 vEGOEERARIL, 3K
DHREDLN, AELAABRS S 74 VEGER UL, FERMELIRDITHDHZ &
RRBLITL, ThbABERSOBBHERL VRN L2, BEThHs, FOMEE
DB DFENRD BRI,

3. =vers~AEMOIEEMAERZ, C,(1.068%), Cs(3.137%), Cs(0.093%), Cy
(0.067%), C1,(0.459%), C,4 (2.845%), Cl; (0.658%), C2; (0.298%), Cy6(20.505%), Cls (9.221%),
Cis(2.641%), Cly (41.227%), C% (16.883%), C3 (0.892%) Ths, =V e 7= A1 b
ColizE A LRt S hich - 123, CfF, Cls, Gy BFHEESEER TV,

4. =V e /=ADBTHEBETEND, HES VYIi€wrDV A4 A5/, 1115
200mpe THH, Lhd, €10 76% i3 40~93 mp TEHERIL, 5165 my TH - 1,

# 5

Bhiwhlch, FHAERRSEEMITET 2 b BB FEAS HBIERZMEE O
B NEH Iz L ARG L, REEE Y CHEERLET,

X ik
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Summary

Milk samples taken from Yeso brown bears (Hokkaido Japan) were analyzed

the general composition and chemical properties of the major components, and

compared with the published data of milks of various mammals as wells as Holstein

friesian cattle.
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The results obtained are as follows :

1. Average values of the general composition of bear milk samples were: Sp.
gr.; 1.0478, pH; 590, moisture; 70.26%, total solid; 29.72%, SNF; 14.42%, fat;
15.30%, protein; 9.80% (casein, 6.316%, whey protein, 3.317%), lactose; 2.162%,
ash; 1.491% (Ca; 364.60 mg%, P; 271.00 mg%, Mg; 32.17 mg%, Na; 53.14 mg%,
K; 153.4 mg%, and Fe; 660.0 #g%).

Ratios of the chemical components of bear milk to those of holstein cow milk
were : protein (3.10), fat (4.30), lactose (0.46), and ash (2.13).

Bear milk was richer than Holstein cow milk for each chemical components
except lactose.

2. The proportions of casein and whey protein in Yeso brown bears milk
showed a distinct difference in polyacrylamide disc electrophoretic patterns. The
three major bands in both casein and whey proteins of bear milk were similar to those
of bovine milk. These protein fractions showed a slight mobility.

Other minor components were found in both protein separations.

3. Bear milk fatty acids contained C,(1.068%), C4(3.137%), C3(0.093%), C,,(0.067
%), Ci2(0.458%), C,4(2.845%), Ci; (0.658%), Ci; (0.298%), C.4(20.505%), Cls (9.221%),
C13(2.641%), Cly (41.227%), C%; (16.883%), and Ci; (0.892%), and holstein cow milk
fatty acids contained C,(3.356%), Cq(3.447%), C4(1.264%), C,,(0.443%), C.,(3.655%),
C14(9.844%), Ci5 (2.522%), C¥ (2.166%), Cy4(22.792%), Cls (4.447%), C5(10.844%), Cli5
(27.912%), C% (2.256%), and C3; (1.737%), as its major constituents. C,, in bear
milk fat was scarcely detected, while Cl5, Cly and C% were observed in consid-
erable amounts.

4. The electron micrographs showed a size distribution of Yeso brown bear
milk casein micelles ranging from 11 to 200 mg.

In this investigation, 76% of the micelles was 40-93 mg in diameter on an
average. The most incident diameter of casein micells was found in 51.65 mp.
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