138

by TGS 5T, AREHICEAT B HRE
ORI 2 R 3 E 5, FHEO DI
AW POTRINTLERTE S, = VO
ME LTHMIHEROE T A I & Bhvie KOsl
B HED D B I Tig»toe RMOWMGR A4 DU

El AL LU
iv) bo 7REBOTHRY, KIOHH

%

a8 17 4}

RERE BHRHRRA
%I cifafncary 80 kg o BIMEEY- 21T\,
I CIL kAR K Er s D TRt s &
n%, 70~90 kg Fi 80 kg T » oo ARHIEFIE
i, b » 7o DCP 1.33%, TDN 10.77% ¢

1, HEDAFRGDO LI Lo
by 7O,

%158 2 MR 1 ~ st D HEREI FL

% | T L I S T A R - S S
hlﬁ g % 10 n 2T B T 1 A N2 B fi
i E . 0 T —
sl DR e MER O EE BSeN  BER W] SRR | em) WRE | P
o ';“—._"77' 'i ST 7 L3 L4 ml ; m)
g ol A | a160% wafl L anee® sae®l | 3300”10 | 388007 16
e B | 38.430 | san |14 270 ‘ 1288 | 10 | 26,320 | 8 | 23,50 | 8
g | S | C 3650 ' 5110 | 14 o~ —=fwon | s =1 =
D 9605 | 6.6 20 729 | 6290 20 | 7.3 | 7| 65 | 6
1 |# M B 0 38.850 - 5439 | 16 39.270 . 4673 | 16 10,000 | 6 12350 | 7
CF L — =l — | a2 | 556 | 15 — | — | 1050 ; 6
v oa D 19280 | 25m D22 ' g0 | 2047 | 16 ! 27370 | 25 | 39,350 | 2
g9 B T| b | 27,090 = 4339 12 | 18.660 . 3.205 | 9 | 40,020 | 22 | 39.460 | 17
% | ¢ | 17.880 © 2591 12 | 22.200  3.656 ' 13 | 20,790 ; 14 | 22,640 | 7
oy D d | 20,830 3811 | 12 38300 . 6,048 | 14 0 12,140 | 7 0 11,780 = 9
A ‘ 18.387 | 306 12 | 13.3% © 2815 | 8 | 35170 ! 3 | 7.300 | 3
WISOR Ay P, Co Mg Ol (%)
A T | st | o me | s N FE i en L M
B AP 4| HBRET | MBI W Mk NFE | P 1 G Mg
| A | 6187 | 186l 6.2 8578 ' 289 | 3344 —
1 B 60.85 | 45.83 ‘ 50.87 ,  80.20 | —17.71 |  26.19 -
Ty | 62.8 ‘ arz2 | st | o803 | -s.00 | 20.81 —
BT L w5146 | 14.08 66.05 89.92 =~ 21.55 | 18.98 15.61
g | b | s2s3l 222 | T3 | &M | - 45| -9.6 41.18
¢ 53.18 '  3.47 ' 69.3 . 85.35 | — 37.66 | —0.53 .62
Wy | 5238 | 659 | 6960 87.66 | — 35.58 1.02 13.80
BV 8 ste | 2690 | 65z | 853 | — 2029 1 1541 43.80
si,] 1 | cC 56.41 |  58.50 55.70 | 65.29 an | 4ra | —
) ! €9.53 | 55.83 720 | 7.7 | 5238 | 3000 | -
[ | E | 8863 5149 | 5455 | 67.39 20.10 | 35.38 -
# Foloo50.63 | 71.40 ' 51.97 78.99 38.73 | -5.63 —
Wiy | 59.60 59.57 | §9.52 74.03 37.07 | 20.00 -
d | 6.6 5192 | 60.71 80.38 53.74 | 18.55 17.90
m | M| e | 612 55.80 © 76.17 74.32 21.16 5.15 27.22
H1y ‘ 64.38 53.86 | 68.41 | 7.3 37.40 | 11.85 26,66
B ¢ | e.w 56.71 63.98 | 75.69 a.23 | 1592 | 26.60




B A v ol Efh o Ll kR YT B P 139

AT L, SR CREHERIIR LR, 9 RHERTH, by FTOBBHLRICY = sl
BRINTREAFDw 4~ 5 it hiix kb Pt D% L D7D HI158~16020C 7 D R )

O'C‘HHBLL']'\.Q Xf!'."‘.lmlﬂ"?‘c"”’c'b'ooto tfﬁ Lo

€=t by TomRpoHLE---- EDRIED It

!ﬁ’!ﬁﬂﬁ B X ORR gL

mak'} B : S — : -

— B AL /} (5L %ft’/) ] Mot | fE fe (54 %)

> > ) . e 1y
o | e wuvins) wute] N E ]l PCP TON o 1 e | ] e ke

Beet top 84.23 2.12} 0.27] 1.44 ! 10.02! 1.92§ 1.33] 10.77‘0.1643 1.276| 0.118| 0.247! 0.171

%€ % | 8.85 11.09 1.49\30.90'42.61; 5.3 7.21|50.75. 0.185] 0..468 - S —
¥ 9% Silage | 80.62] 2.44, 0.97) 5.69: 8.89 1.39! 1.44]11.660.196 1.292{ 0.007 0.007 0
A oox A 9 |89.72| 0.90] 0.15 1.46{ 7.01; 0.76| 0.65] 8.55| 0.208  0.397 e T -
B A 4 %1022 11.75| 7.20| 11.11}54.38] 5.25] 9.1275.50| 0.849] 0.777{ —{ —! —
% Al 18718 1.93] 0.49 1.420 4.91 4.07! —° —10.46312.708| 0.816 0.814] 0.002
12(89.88) 1.39, 0.16. 0.91) 1.74. 5.92' — — ' 0.463; 2.495 | 0.516 - 0.513( 0.003

" gl 1(87.04{ 1.95. 0.43 1.85 5.31| 3.42: —. — 0.538,2.679/ 0.663 0.660| 0.003
| 2 |84.86; 2.13! 0.25 I.55i 4.49| 6.72 - — 1 0.549; 2.570; 0.781 | 0.763 | 0.018

" c/ 18638 1.521 0.47 3.31| 4.58| 3.74 —i  —|0.425]1.397| 0.037} 0.036 | 0.001
\ 2 |89.70! 2.06| 0.38 4.30} 3.88| 5.67 —‘ —10.413] 1.873| 0.012| 0.011 | 0.001

" p ! 11814 1311 0.47| 3.3¢| 4.53| 3.21 — —10.545 11451 0.0220.0218 19.0002
\ 2 ]87.51 L.511 0.39 3.100 4.37] 3921 —| —10.290]1.080; 0.016 {0.0154 2.0006

" gl [ 86.74° 1.67' 0.5l 3.39| 4.16 3.33; —. - 0.630'1.262 0.0250.0249).000]
L 2]8.98; 1.30/ 0.32. 3.69. 6.16 1.550  — —10.570 1.301{0.007 0.007{ 0
S s - s % I
L — ﬂl L) [{%8 Wi‘ o 1 M '.’E P % | ik e (ihY)
R4 M mj:mmnmu, HHEIN F Ejj TDN p | ca | Mg | e ame] A

l

Beet op | 86.47) 1.64 0.20 1.3 9.00: 1.3 0.83 9. 70 0.173 0916‘053310 107} 0.250 | 0.157

% % 4% 8.85 8.19 1.87 3215 #4.50 4.14 5.52 50.33 0.121 0.252 0.122!
% I Silage|] -~~~ - —i s i
0.76 0.65 8.70

- =

: |
A2 LA | 89.72 0.90 0.15 l.46i 7.01 | 0.207‘ 0.397, 0.147!
w4 @ ¥ 9.75 16.01 1.70, 8.90; 59.24 .40, 12.81) 71.01) 0. ssF 0.724) 0.313]
% Al 18730 295 054 L.11] 1.78 6.33 —| — 0.770 2.911} 1.107' 0.585 | 0.5845 0.0005
: 12 (8176, 3.12 0.76 1.33 5.17 4.86 — - 0.805 2.671) 1.077, 0.71] o.711| —
" gl 118178 3.15 0.65 1.46 3.10 6.86 — —' 0.815 3.191 1.024: 0.617 | 0.6165 0.0005
1 2 83.37 2,94 0.95 1.47 6.15 542 — - 0.955 3.778 1.151} 0.589|0.589 —
| H i B
" c ) 11863 260‘ 0.65 1.55 2.90! ﬁoo‘ ~' —10.815 3.271] 0.963 0.G79 | 0.6785 0.0005
12 |81.45 2.8% 0.74 1.46 6.21] 4.26 —  —|0.790 3.397 0.976, 0.679| 0.679 —
" p ! 18559 229 045 4.0 5.95 1.7 ~— — 0.405! 1.170! 0.441] 0.003 0.0029 0.0003
12 /85.38 1.95 0.43 4.07 6.22 L.97 = = 0.492 1281!0583 0.002
1 i 2 |
" gJ 18621 1.97 0.47 3.86 7.68 1.78 — —0.665 1. 110, 0.380} 0.002 0001700003
L2 80.54 2.4 0.56 443 7.19 48— — 0.400 1012 0.377. 0.001 | 0.001

) "l o cw 29 i% Silage B C2HIZHELTH Do

W 1, HoFEiksix, BRUNE® o Tro- At 2 v AT Y Y EHAGL, mvAaFY v
blako (fcARd) @ 32 B WD HIMFI61. T RET AR ERE T L bo & b

%, Wilhi32.2% , k#fe66.5% , NFE 84.9% -alt NHo ZOZERTAZ7 207 ThabR, I
LT, BA, Rl BENLLRMER L, VD EEIR25~35% BIETDH - 11,

EFRCTHBThrdb BT, BT8R — RO T IOV & BRI h RGO ¥
L TEy O, b Frhofyvs vE i iR, BTN O TR AR e D TR MAICTF



140 Jeimfiar 2 R

T50C, ARFEOHLEMN, EMTAFECI
WLTEVWOREZSBLEATHSB, Lichias
CZOMERE T D idicd , FHEFETH
T LR, BERAR oA E L b h
60

ENRE T othosEpg.- - Y162 KD L 50,
€~ by ZHUNM (12~3611) & £ DD I
WoEARERETDECTFRLET L (X3
RERITHRA L2 2 10% 3  EFLEAMETF L
foo CHIZAIHROETCL L, BRIy +
—CADIERNRE bR LickINT B LD LI

w161 R 4-Fl. MEE Wbk 7 b v, P, Ca, R (me/d)

175

bh b, lek{EABATRAFEOHRRA®E D &5
Bagvehhnbbod, 1004DEHETOH -1
DI, ERNOEIEDE FDdTHS,
#1161 Zofrh, Rp7 e+ vEEXD L,
—rr,7ﬁkwm»&&l~wmﬁotmt
iR, WG4 Th, Pl
THIR LD, F oy 7HUHM 7 2 b YR DB
RThoteZ tFHELbRD, TDIEIMEREL "
FHMNr L, FHTLIHRBEL, S ARFTOPEGR
DETLAOIIDOT, KFoREEL—RE L
THZ bR 5,

T ] ‘% I
FC AN . ﬂ i i
wa B p 57 e ot P | Ca

e LIERE

1 Y & I
I %

B v | ca Mgl

| A l0.38 90 | 105 2.70. 203 50]; 702.20] 12.280.546. 74l 12. 46; 19.20, 0.462 10
‘Bio.se 73 | 108] 2.20.333.804. 132 15| 12.590. 8613, 12 17.86 21.28) 0.675 17

BT |

| —|— | —l2.51. 265. 406.662.10 12.510.8655. 92 16.44 22.36 — =1 = -
€ 0.32, 88 1 103/ 1. 80 2:)0 700.954.25 9.620. 382 48 3.86 6.34 0'875i 39

i

0.9, 1.037
0.8 1.287

15.51|2.47 36 68
10.862.49 60.05

;0.8 0862233"280 35.18

i
D0.37) 85 | 111 3.20. 081 401.484.23 11.430.765.78 13.16 18.94 1.40 | 51 ‘

Y E [0.29) 84 | 104/ 1.60. 041 70[1 743.80 11.580.762.85, 6. zs\ 9.10, 1.00 | 52
1.994.63 11.380. 701; 34‘ 9. 86‘ 13.20 1.00 | 32 i

F ;0.33' 88 | 103 2. 2‘0 041 95

0.6 1. 2305 7.933. 73* 22.65
1.580 38.717. 91‘ 26.05

i) 1. MBI oCHixge Sll.iu. MTHD.
2. gfERceMtILA40,

7 b rERZINNIONERO LD,

162 &, Jigh H:.m-r%ﬁitfﬁ'(kg

s .enx4 Iﬁ LR |m Bom |4 omom inmmwﬁ | swmome | B A %
A 19.868 { 15.850 15.718 17.793 . -1.943 . 10.92
‘ B 21.831 19.391 20.386 21.108 -1.717 8.13
BT G | 18.389 14.753 11.650 15119 —0.366 2.42
H . 1463 10.946 . 7.305 10.979 . —0.033 0.30
I 1 { ‘ 1 -5.37
si. | ¢ | 798 | 679 5.669 6.816 | —0.021 0.31
ID 2647 | 17.867 18.081 19.864 ~1.997 10.05
o E I 12.268 | 9.868 6.538 9.403 | 0.465 1.94
F oo ! 8.470 6.280 | 8.695 —0.225 2.57
S jﬁj 1‘ [‘ l 1.18

1) AEIED D5 0 MBI Y N BT 5 o

P, Ca, Mg oftt¥-- @k}, W, F5x Lk
HRRBNE, I3 RDEFRSVTH D, €~}
by 7 80 kg DERRIC Y - TIRIUIL, P 20g,
Ca 100~160 g, 33k Ca 20~80 g, Mg 60g T3

a1 PR D RLBER G R Y ¥ v O]
TR, KLY P 30~40g, Ca 40~55g, %
Fl4- P llg, Callg Thb, Lichi-TPIRE
BITRARTHY, RBUTIVHFTH-10



P4 v~ ok LA RkRs N5 P

Ca Ll Ca o sFAShAE+FTH
b, Mg iBFIINTS 5 720

Pit, o /ROEASTCoNUL20g CH
501, Fh22~26g , 47h1dg L HWEh,
ZOBMIFELL{~1 7R TH D, dRETCILS
7ARTR Lo BAATH , SR OERM
BB BLTINML= 7 A TChoto 20D
BURQW S Tlev i, B b Ptk st e
RO 2P hrhrbbT—ELTW3DT, PO
MO RIMCBIEEL SR 52 LE L2 bR D,

141

BrRUNE™ { BEDORFHAS-Rn6Caks XU PO
PR RN L, —fhe e kLT Ca ik
%<, Pixdlewz L&, L4FFAFCOWT
WEENHTIL, P SROGGIRAMA Y 100g
5350, $5T30L5kPoSWfAHETCAXE
EFENHEBENGB L v EREHLT V-5,
Ca i, HA4CHEALCL, KR, 490
Ca ZEHI LML 7 5 A% T Lo Ca DFfrh
PR, P 7HESEELIVI I NI S W
2, G E T LCwB, Ca OXRIRE, Xk

163 i, R, FA ks P, Ca Mg O (g)

8% B T B x§ i1 B
b Rﬁ‘::g\ A B c ol ] D E F E ¥
A % 21.52 21.62 | 31.53 21.52] 56.92 38.11 37.18| 44.07
3 19.86 25.33( 21.72 22.59| 27.23 30.45 22.78| 26.82
e P Iy 0.16 0.17 0.09 0.16 0.10 0.11 0.11 0.11
49 14.27 14.16 5.98 14.221 15.19 8.29 7.45| 10.31
i | —12.77 | —18.14 9.81 [ —15.45| 14.40 | —0.74 6.84 6.83
L% 59.36 84.20| 31.11 71.82 | 25.30 1.92 16.24 | 15.43
“ Lo 3 167.41 | 167.41 | 135.50 16741 | 102.87 | 100.14 97.80 | 100.27
P 111.44 [ 123.56 71.39 117.50 | 72.02 64.72 103.31 | 80.01
I Ca IR 3.49 4.23 3.93 3.86 3.55 5.81 3.36 4.24
4 7 16.64 20.94 7.00 18.79 | 19.83 10.26 8.72| 12.94
it 35.84 18.68 | 53.18 27.26 7.47 19.35 | —17.59 3.08
m.L% 21.41 11.66 | 39.25 16.28 7.26 19.32 18.00 3.07
¥ 18.42 22.70 | 19.67 20.26 | 48.98 20.23 - 34.60
Es 21.78 33.50 | 25.00 26.76 { 22.66 15.95 — 19.31
p R 0.33 0.52 0.23 0.36 0.15 0.10 - 0.12
gr 4= g - - — — 1! 16.80 1.36 — 9.08
7= it -3.69| —11.32| —5.56 —6.84 9,37 2.82 — 6.09
(RN 20.03 49.82 1 28.22 33.81| 19.13 13.94 — 17.60
A ¥ 97.55| 120.18 | 104.15 | 107.29 75.14 33.19 —_ 54.16
5 76.82 | 131.80 | 104.47 | 104.36 61.20 31.48 - 46.34
% Ca B 5.22 4.36 6.52 5.37 0.95 2.30 — 1.62
4 - — - — 21.00 2.56 — 11.78
Wi 15.51 | —15.98| —6.81 | —2.44 | —-8.01 | —3.15 — | -5.58
W% 15.90 13.29 6.57 2.27 10.67 9.49 - 10.28
S 56.98 70.19| 60.83 62.67 31.79 15.39 - 23.59
I S 30.12 41.28 [ 30.3;1 33.90 26.10 11.20 — 18.65
Mg I 0.82 1.01 0.72 0.86 0.45 0.49 — 0.47
1+ f — — - — 0.72 0.10 — 0.41
syl 26.04 28.90 | 29.80 27.91 4.52 3.60 — 4.06
[fi).1=% 45.68 40.02 | 48.99 44.90 44.54 14.22 — 23.39

1) KB 1 o CHizsix Silage MTh 5,



142

B o i, 1BRRCa L oAt CHEF SR,
Ca WINILTERRBICI¥ M S h3B, SO HIZKAIC
Ca A Urclidy, Kiikd Mg UM HETH
BEZIRTHHRI s~ by -fm’r-
Etﬁﬁi’”‘l"ea‘o%o 1P, Capi-i- i D H A
Mg A LT 8wt ivbh, P
Nl WBE Mg 2 ANSBYST5 L, Ca BD
FEMEHBERTHC®, €= b v TRYGID
Ca BT W EBMtERBDNE LIl —Jf
BRUNE® (%, BEEILIRO o Ao Ca FEimid
THUHEY D DDHRT Y v &L,

Mg ok, R Lo WA LR L, %
RED 6 iz L T2,

DAL X DK T MBI,
LB HTHbB,e

fERD o BN, L FHHkE - T,

3

M 164~167 40

P, Ca

B8 SRR Tt

w75

DL ~1 FATH-T, Mg N7 FATH»
Too MENIND FUMRNLASE & (Bl P 3.0, Ca 3.5
g PC i~ 2rATH-Te Ca BED K~
Fbhy YT ER Ca THEMLEMN, by 7T
HTERGoBMTIL, Ca WL ¥ S AT, P
HiZ =1 F A TH o too BN P 7g, Ca 3
g T, PAHEULLLI 2dds 6, =1 + A %R
TOW, 7+ FVEPOEFNIRELELBIRS
K. Ca L PRI E BB,
—%V‘O&m)~1®%nMMﬁJEW?&
D, A LE 0.4 LTSy, BIREiiy
:Ttubnmh_wagoumuuf&otn
BEbid, TITEy FicsTEE Ca b
U784, s Cabg, P 6.7¢g ¢, Bz
R UCTHRE EH Y, ULl Ca PO
AO.T3EUHE S hictedhi, MWTFhi 7

W64} DHATNPu KT 41’&3.1::&0\;;::1*-.1
i , :1;,m,flm ﬁ‘” W TR W R w
BoM| B R ATy B s ¥ | CaCOs | % ?, A
i { 1 50 - " - - " g2 < aso ™
‘ 2 470 - - — %0 136
w4 - = = m | 2
| 1 - | som - — 995 1,800
BT . 2 - 1,730 - — 1 1ss | 158
o 1) — 4875 — — ' L,26 | 1.659
| _ 6 i o
B T 1 | s & | 937 2,276
. z — A — 115} 2,076
St | 3 | — 5,394 159 - 1,327 2,289
B - 5.0 | yq — 1.128 2.214
BT 1 - ! 1,417 l 477 i 5.7 990 2,317
+ 2 - 4,893 500 | 6 947 2,887
- |
HTE 3 — . 50 | ar | 44 12 2,910
Ca a i ¥) - 4.786 ‘ 448 ' 5.4 | 1,065 2,705
IG5 ;| A TME L:M’}Z)ﬁu]ﬂ'l'@lk/}lt&fﬂ*i 721 Ca w;@!ﬁﬂﬂ
R S S R B ‘ o
B Bl | e M gme P Mg CVPiva,ﬁm*t“C“Qﬁm”
B T 10 a4l o1 i 2 vy o2 4 1 -
BT 2| 86 1 | 17| oal 1 | 17 o4 | & @ & M
BT+54% | 10| 1 04 | 1 | Ll; 0.4 | Ca B 5
BT+&F%+Ca 1.4 1 0.7 ; 1 1 1 L4 0.7 | "

it) Beet top nwm«nsmm

BT 2 12 REVG N0 b 0o




Oy A v 2l & Ui fld ek mnci-F 5 o 143
166 ;| DAFEIHucsiTD P.Ca, My ofkaf
= T B I m (g oW W (@)
FA —
Ry Wl v m o#]| x| R | M
i 1% — 0.50 0.90 2.5 | o0.02 2.57 -1.67
pl| B T 2.42 - 2.42 337 0.02 3.39 -0.97
BT +.4F% 1.66 5.37 7.03 7.36 0.00 | 7.3 -0.34
BT+&F%+Cn  1.58 5.37 6.95 6.62 0.01 6.3 | +0.32
@ 7 - 2.54 2.54 3.15 0.07 3.22 | —0.68
Ca! B T 8.68 — 8.68 9.23 0.08 9.32 . —0.64
BT +5F% 7.05 0.89 7.94 7.66 0.14 7.80 +0.14
BT+46F2+Ca  6.70 3.09 9.79 9.01 0.10 9.1 | +0.68
% 7 — 1.86 1.86 0.81 0.21 1.02 +0.84
Mg B T 1.05 — 4.05 3.14 0.44 3.58 +0.47
BT+ % 4.53 2.15 6.68 5.26 0.76 6.02 +0.66
| BT+5F%+Ca)  4.31 2.15 6.46 4.90 0.98 5.88 +0.58
]! 167 R bb/\,-*fiﬁifiﬁ’:l:i-sl'fé P, Ca, Mg &k
T K ey % R GimE® W F
noo = B . | - i . yin . 3he N
Wesop @A e | oca | \Iu e | ki | e | e | ome
BT 1 005 0178 ! 0083 @ — ; — - - -
% B T 2 | 003 04 | 009 | 033 0.107 | 0.223 32 | 68
| | :
W % 7% | 0180 |, 0.513 | 03B, — . — — - =
| & + % | 1.20 f 0.2 { 0.48 - — — — —
" 1| o459 | o574 | o - - — - -
PR 2 ! o025 | 02 | o084 | — | — S -
R 1| 0006 , 0011 | 0077 — . — - = -
® 2 | 6015 | 0.666 = 0.110 —_— - — - -
" 1 | o038 | 100 | o3 | - | - - - -
BT Do 2 | 0.207 | o0.554 018 | — | = — - -
| ® 1 0.001 0.003 0.029 — — — — —
R 2 o000 oo ooz | — 0 — — - =
A 1 | 0780 © 0.7 | 050 ; 0397 ( 0.018 | 0.5 3 | o
B T ¥ 2 | 0.650 | 0.604 | 0.410 | 0.602 | 0.014 | 0.588 2 98
% 3 | 0.550 | 0.666 0.460 | 0.768 | 0.014 | 0.754 2 98
+ {
LR 1 | 0.007 ' 0.0034 | 0.039 | 0.005 | 0.005 - 100 —
ATE g 2 | 0.0066 : 0.0079 = 0.041 | 0.003 | 0.002 | 0.001 67 33
7 3 | 0.0065 | 0.0077 . 0.024 | 0.004 | 0.004 — 100 -
% 1| 0.7 0.890 , 0.530 | 0.5 | 0.010 | 0.485 | 2 | o8
s T | % 2 | 0.67 0.884 | 0.8 | 0.984 | 0.011 | 0.673 2 98
. % 3 | o5 0.8 | 0.3 0.698 | 0.012 | 0.686 2 98
e B 1 | 0.0065 | 0.c021 . 0.034 | 0.003 . 0.002 | 0.001 67 33
+ I 2 | 0.605 | 0.0014 | 0.044 | 0.002 | 0.002 — o | —
Ca 1’ 3 | 0.0046 | 0.007 | 0.03 0.002 | 0.002 - 100 -
i) 1. BT1ik Bl Wodseo, BT22znlA0L 0,
2. FEAMEHEIE A O BE % IR IR G € 5 b 0,

3. FERBIEMREL 3EMIO VAN TS S,



144

FAakigole

ZO LSRRy 6R5 L, FmBEELN

J‘l‘.o P; Ca ’Zfﬁ'f"fé ot & ’

¢ Pols%® gt

filifire ot s =
Ba s, P, Ca o oS

=1 ko THGRE
i, R Ca ’2)‘0‘"“&:?‘:'26 &, &6z Ca

= LI

fre) ]
e

iz
(23

SRR W17 5

b by 7HBRMIC LS LIRS,
YH=v, i
fRESE e Ko A BRI C gt s h s b o
PRt oicn, A4HRROBRBE LT

Rl Ehsbon,

(i Sel albelP 11| HBHo UL,

feng,

b, O

B

LT, P, Ca o, TOMPEBS, MR, BIRFRIZ 2w
Wwhhtc, itk TRER) T T IE G L e D A fE168~170KC

i% o TR

% il % Y Mo MEE o & EiERE, vH=vicEoh

V) E=FbFy7E3RBRACKZUSOEEKE W T REBE L TR X 5,

R0 E
B IGBHE UM 1icdat) B REMMIRA O LA
- - = g e
g 5 gl U 85005 g o 1 150 # ; 2011 1% ‘ 25H I | 3001 3% |35m& %
0 @l P mgdl | 350 0 342 210, 260, 267 —' — — 2.8
o Ca " 12.45 1zwjv&ﬂ12%}m7: - —| 12.23
B S| rp g |78 | 72| 72| 70 65 ——' —~| =1 7.2
% B P mg/dl 1230 3.9 295! 37| 3.24 } 3.35] 2.74| 248 2.8
’ Ca " .43 1325 1338 ] 13.5 | 1231 192 12.52| 12.27 12.33
i F ) Ty g/dl 7.7 7.2 :1@ 68 | 68 69 68| 69 7.3
it B Sl i'x*; P4.18 Cal2.12 TP7.2 }
HY 1693 U 1 dsi D B HI—BREAHE & iinadi B
;[;\"'“JI‘(*H{;W MW wm o wm T 2
’ g Ll lm o ow el e wwmre Bl oge ST sea
a \1 ke ‘k B B, | oM RE G g IS
] ( lv-) ‘( ) Q) ‘ & l 74 } £ L,ﬁi,w _jE,,,‘ hir }f' v 57 ’ R . (A) i (%) i‘i)._
| # 4 i | 550 | 20.0]38.0] w2 | 4| DR s | - | e 6 a0 62 | 3 |2.00
f?ﬂxj 5HE: | 555 2613800 60 16 | v v - ow Fml - | 56 6 100 66 | 32 | 1.83
4& 10| 53 17.3 385 38 17 v | w . w w4 | 551 550 65 35 | 184
i, (1sAg | 520163 384 o0 a6 MM W e 7600 69 0 32 | 1.90
I U]‘ 200 | 542 * 15.4 | \ 8.1 x 57T 12 | »# it: ' " x n 1 1t l al3‘ 1.800 62 | 35 |1.83
o ssjssimailoo sl | e Rl - s .c,.zoci 64 | 3 |17
# 4| s 1572 60 a7 w b e b T o sms e 200 62 | 32 |2.00
| 200 - : A B b2 e 2
36 ] SH% 1 581 13.9'383 60 - 20  n Wl gkl 560 6.600L 68 ' 32 '1.95
QBRI I0RE L 5761137 382 58 17w w o a o P - 593 w.rno‘ 70 1 31 |1.99
|| seo 17|35 60 21w | e KR L ss sam e o3 | 2.00
%) 2088 | 561 | 12.3|38.6| 68 26 | » | w L ow | w | + | 57 650¢ 68 | 35 | 2.00
W ’ | :

5l (28| 55401153801 56 20 5L W w w4 | S5T1 580 68 | 33 |2.00
] 3008 | 5051105 38.2] 60 16 mow w4 | 580 .7.600 68 34 | 1.92
| lsBm! 539 04 w3 e M e e e w50 7.400 69 | 36 |1.92
[ # W] 54 {17{381[ 60 | 16, i » | » | B, - | 662670 65 | 35 | 1.5
W&o seelizzfss2] e |18 0 | v jm v | - | s |6,800] 66 | a3 |z2.00
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W70 FRR Iz 5 REBmPis Yo Tt

' BT W B Az iGiidh s L=

" \ax\\\\\\lﬁ\ﬁ Ldam 5_T 11 e 2o A o e

5 H lllll‘l "1 1 10 ’ 200tk | WP | 1M | 2388 | 30 | PR | PESY

# ot B ¥ F 616 567 500 534 527 493 482 501 533

p | & mOH ¥ 6.100 | 5,800 | 6.900 | 6.300 | 6.400, 7,800 | 8,500 | 7,600 7.200

oo % B % 77 76, 83 80 78 72 61 70 70

T | MmO kB % .43 1.43' t2ry 132 1.43| 1.55| 1.381 1.45] 1.66

7 e ARG ml 6.80) 59| 6.07| 6.03' 6.67| 6.80| 6.93| 6.80] 6.97

& Ca mg/dl | 12.15 10.97 | 12.27 | 11.62 11.80| 11.97 | 12.17| 11.98| 12.80

r " 5.17{ 3.72| 1.87) 2.96| 4.23' 4.37| 4.70| 4.40| 5.38

5 Mg " 1.691 2100 2928i 221! 1.57) 212] 207! 1.92, 2.00

ot W M . 19 43 32 K- JEX 44 15 EE] 418

M7ty b 0.74) 1.02| 267 1.8, 0.67| 038 011 039 0.97

#om B OX 649 596 623 610 613 554 643 | 663 598

i | BB OB % 4,900 | 5,200 | 4.700 | 4,900 | 3.800| 5,300 | 6.700 | 5.300| 4.600

@ o %R % 7 80 89 8 82 68 69 79 83

i o B % 7.33| 7.40| 7.60; 7.30| 7.60{ 7.20; 7.50| 7.0, 7.45

Y8 A RKE ml 1.92 1.74{ 1.8} 1.78| 1.66| 1.66! 1.86! 1.73| 1.93

Ca mg/dl | 12.05| 11.60| 11.90| 11.75 | 11.95] 11.90 | 13.¢0 | 12.28| 13.50

P " 4.70| 4.60| 5.40| 5.00| 4.80] 4.501 5.10| 4.80] 5.20

- Mg " 1.92| 232 2.25| 229 1. 9, 215 2.05| 2.06| 1.3

Tolamo o o w B 43 8] 6. 48, 42, M, 45 48

@B T by n 0.50] 0.50, 0.69 owIOﬁ‘(hm 0.50| 0.55 0.66

BMORIFEE BERMEH Y ontions, DEE LY, FRENEAELIET L LR
AR PIEIRLEETORDIEEHTH fficho, Ca FRLILHMTHE o 22MNL

B0 ARBT, BN RADAD M E LT T,
W, COSBTFHHERESRMESHONE, L ARG, My Ca 13wl LS L, Rk

Lot L x4, RESCIERRY
m&rwnwmeerxv IR O N /11
ViMoo BREhEO B, Mifcho Mg i+
B5LEDRTBH, BRETL ., b o 759N
ZhPFrE MR Ui, St b » 0
Mg oRIRGikD Kfied o & —# L, MRk
R ARIGCIE e EARIRT S &L BELERY AR 1ERS
thii{hizil e bhied o foe

& o =Y. T 3 T IR BRUNE®™ {24 K = v DT
2o, N, P, Ca 72 £D retention 2{MHI X R
BLLTWB50T, BRAFANC LS Ca WU 2
ERFIERRTVMN, A= IS LD ISR
WHHDE Lo BEMHEIRE LT, EEIMoO 85
73, T, s, EEY, 05— VEEho i
B, o, REgH, wel, @A, WMoty
BB T VB, & LB IRIHFmM, P&

R G LT b b T i by Lizo M P
L, Py TEGEIAN AL D WRIETFT S M
MR Lice SO EE, Yali= VIEMRNES
EoERT LMD TR, PR EMNCD
M PO FITETH L DONICE EDE LD L
Rl—Thsd, TOX iy =vhipijdok s
CEPZANEREh Tl -Ch, ik bas
ERBRIVFTH 5, L LEHMIZEY T, f
BB LDONHBY, FHIEL DT, vii=z=v
DIEFHAETHD L5 FE L bR b, Lichis
T, € PRI & R U il G 7 Bl i d:
I LTV B E KT Evy,
BB EOhIHE R KSRt oD T E fif % 5 A
]I LTRT Yy, shihn CHRURL Ty ie s
MR, Bk,

otommmK%WﬁmmT,
AL, LIRIIR, 57/ —¥h b abhuc
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Motoe FRMEE, MEFEELLLBELHITT 2 €—=rboFHAv—CHBZLA
WhEIEELbRIt) ST ﬁz_ﬂﬁmslg,a)ﬁﬁ
2O OERRE St R I B U IR & S8 45T

1) E8BAF &

i) BTS 85ICL3HAFEDOBILRERFHM
BTS (v—t b, 741 v—2 LUTHEEEER) %N
BRBFRTO 3HODATSMPLTEH T L, T
W, R A1 Mo THRB A TR L,
$1MBTS i, & 2 BTS+CaCOs 5 ¢,
q 34 BTS+CaCOj 5 g+ NayHPO, 15g, 474
] BTS+ 5+ % 300g+CaCO;3 S5g 38545 Lo
MEIHE LT, M5 WA+ 4T E 300g+Ca
CO; 55, 6 W) M+ A 300g+CaCO; 5¢
02 Wixad, BTS s Iovvgiir RafiEo—
WG RTTI- foo 8K, ¥, BRIR, —#
¥, KPR EIC 5 oo BTS DRIy
Hre Ca Whlle & buiEncit Ui,

ii) BTS 2BOUSBRERCEKETER
BTS o %l 60kg f2E5) 2 5L OBEHAEIRIZ s
TIETRAEM S OiERE, vH= v, Hiffo
fEHE . PR, 7 b — o Ale FOBGR A RN
Y-y L IENT S e, BN 1 v — S RES A,
BTS BE3 glicffpiL, FLAffEBRa IR L,
FoREORM L BRHE G ITI D &k

BE, €=ty TSI o THhRTOMA, FL
oM NS Hh, FEEREIGHEI~1 1
VAR, SRBEE e P&l ntce 2 8MHBERZ,
BEERR, B4, AETIRERTLIOLH-
Tio Ete 7o APUEDOMEEZIRT LD L H o s
RN, MvhEET 2 b DRTER D,
RWTEDO B IND SV O TEREIED Y F -2
A#ac L, Mg, Wb, Fdusy b v (ko iy
Bl oteo L LIEREIAATL, + v 7D
BT Lo C, hERET ¢ b v G2 R i
1.9mg% odor 3meg% L EicKihizRL,
W RO FMRED BRI, SO IR,
Mic L DONRM R r e v RiIL LD L,
WA R ER R e Eic XDy b~
CADRENDHDH L HRTILOT, by Sl
felixy PR E V2B L Liviey .
LD X5z, €=+ by 7O 24T TH
M, SEEmAE, v -2 R, WA, BT
EONHEREHOEINIC S & LTS btk

DTHBo
WI7IH BT S5Ok F 0l (ke
T T wm o om N B MRBERNT X R
L) 61 SRS ] o [ A L T A . 7 LT | ”
LERNCE R ORI P s AR hTs & S R et | AR
K Ny v o~ 8 (3 8 12 8. — 62 - - T8 —
M B B |10| 3 814 | 565 56 6 | — | — | 59 50
B A/ -2ty T ' 36. 2. 3 ‘ 510 | 17.4 ! ’ — 2 | 466 | 193
M| 4 X 1| @6 518 | 705 ‘ - | s l — 69 , —
- | e 327 M5 | 8.2 : 8 | - ‘ 38 ' 7.7
B As—v-*y 8 6. 2. 18 590 24.7 59 | 2 | 365 | 23.9
2) RBAM iR o dri11160.2%, Milisy.3%, NFE 67.8
i) BISREICKZHAFOH{LRERFHA %, WM. 8% bl B &, LEKiE, BTS &3
BTS ofF@HoHE - HAFIZ BTS 2845 L T O LR 55 » 720 BRUNE® @ Troblako

7ok 2oWEREEHIEO TR, A= ELRHEON LR LT 5 LIz A KRRT,
DT X BRI R O H L R N DD MR IR ST TR ERIE L i o fee T
W, 172~ 174 2 LRI B A IR Uico FitEsr 1 v—oi L s ok % BTS i
e LTSS TERLCLALER L&D e BTS+Ca i3 T BRUNE® o hic e
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T5E, BISTREAHYBRV- 0T
PRUDC, FRHFERELLTM ot L
L BTS+Ca oA MWR%: & b HFIBHHLR
DI TR Lo

AHRE BTS ofi# e lidieRcd
Bo AMBTIX, 17 N7 L M 15 L, BrU-
NE® DRHICIL32 %084 %iC LXH LT3, i
iy a v—ofb Licdis, —anclish & i
R, CoREIEVREEEE X oM {ERoMn
Lmﬂmfaomm$ontm“ﬁmyﬁwfé

HR OW LRI, KL BRUNE BIiCHiFie
ERP S TeDT, ThEZRZRLTBT (v-t
r »7), BTS, Trob]dko, B o BIE MO - 3531

fLREWET D Lz Licve BlHTR Tro-
blako, BTS, BT, ¢t ; s Eix BT, Troblako,
W2, BTS ; Faliivk BTS, %%, Troblako, BT;
NFE it Troblako, BT, BTS; #¥%%, ki
BTS, Troblako, iZi, BT olfit ot L1
Mo TE—F by PRPL Vvt LB, 41
e, RaH,

NFE off{tRiET L, W,

50 Ld3IC BTS oifiFo = o k2 ikiffbs® HEDFERITM I Lo & IR
R, ¥ #= O RINT S r‘_‘ﬁfé‘?"\ Lik, R = AR OBRo—Be s bk
?'C‘Z’bb 5 [+] 4|..~ L?‘\.O
|2 ﬁnza rusfuxk or b %
~_ W& ar?JA B % qé(%)”” T TR ey
g e ‘*}mﬁ~MNﬁ1“'VFE Wit [ KL P L Ca Mg | P | Ca | M
BT S 17.47| 312 11.82 6.62 53.59 17.04 7.81 | 0.11] 2.102{ 0.58d —| ~| —
oo —~| 9 1rt 1.86 4.31 43.71] 31.81| 5.85 | 0.117] 0458 0151 —| —| —
e w oW — | 874 5.94 4.0 4216 30.79) 4.31 | 0.122 0.286 0.221] —| —| -
A AN 1 — |12 ozl 4.33 3.67) 44.97 30.26, 4.75 | 0.122 0.187 0.125 — — -
> F % —| 1013 15.60 3.87 55.30 o 80{5.26 1.220 0.09311.273’ - = -
% A @1 =1 8741008 3006541 9.952.75 0.350 0.08 0358 —| —! —
P R 22 2.69’13 12 447 39.48{11 67} 26.57) 0.538, 4.226 0.917' 0.30 | 0.70 | 1.2
2w | 1974 3.06 15.72 3.78 37.86 13.48 26.05 0.601' 4.012 0.863 0.490 | 14401 41.6
Wls w | 262 Nonm4m3msum%mpm¢mm&m(mm 5.008 | 38.5
Wyl v | 2633] 2080 13.62 4.97 33.65/ 10.09 35.08 0.495 4.051 0.983 0.615| a.36] 8.9
2 v | 3051 2.3 14.92 3.30 41.33 11.44 26.68 0.555 4.085/ 0.887) 0.450 | 4.046| 15.0
Wis w1 aeet] 0.61 1418 445 33.95 10.95 35.82 0.487, 4.187) 0.899) 0.35 | 2.334 | 13.6
ml1 o %WGNSWTﬁW&mM”@OM&WLmesLm 20.8
2 v | 36.88] 6.7 ; 9.97 812 9.89 18.57 6.69 1.045 3.774 1198 0.525| 2.724] 9.0
Wls » | s2n &m.ns&@nuzwleﬂ 0.955 3.735( 1.048 0.325 | 3.502 18.2
wlt » |83 j ~| ~] —o.83 3152 1.166 0.370] 2.762| 8.8
2 # | 2%5.3 ol - —lo.ss s.0m 1136 0.32%5 | 3.152| 22.]
Wls w0 —~ = -1 — 0.7833.19 0.996 0.350 | 5.526, 14.4
vl1 » 1 —] 956 s 1.62 41.08 23.96 12.65 0.823 1.267 0.367 2.050 | 2.525| 0.6
2 v | —. 952 7. 12, 5.72, 38.45 274 11.75 1.280 0.862 0.013) 2.175 | 2.600 1.7
] H I H .
Wig . — | 861 6.69 3.21 44.92 24.68 11.89 0.992 1.181,0.006 6.150 | 1.665| 13.0
altv ] 91d o.61 200 3110 2 sa‘ 13.89, 0.313 0.862 0.661 1.410| 13.11| 99.2
2w —| 9.25 10.74) 4.10] 41.51] 22.07 9.3 0.370] 1.c65, 0.166 1.375 | 49.57| 85.9
Mis —| 9.22 7.53 3.82 43.0 28.01] 8.41 0.388 1.056{ 0.332] 1.375 | 10.20 | 123.9
1) 1. BTS o DCP iz, 1.25, TDN 129.28C5 %, -

2. BHWO—FEN 0212 Beet top 0L, DTH D,



148 A Z AR W17 &
®;I73m ﬁﬂ}luuﬂ EHEW R R
T - %“ B m W mE (g) TP W m () | DER G
3 k3 oo T
woom B s %Wm% Asl P | & i mlens ()
1 8,290 1,448 — - = 2,190 497 3,220
1 2 6,470 1.130 —~ — — 1,610 318 2,980
3 1,810 810 T — — 1.300 343 2,030
1 8.060 1.408 ' -- — 5 1.690 | 445 3,490
I 2 6,390 1,116 — — 5 1,380 421 2,920
3 5.010 | 875 — — 5 | 1155 500 2,330
] 1 | 9610 1.69  — | 15 | 5 | 222 707 3,830
it ( 2 6,880 1,202 | -~ | 15 5 1.380 | 509 3,280
; 3, 6.36 L1l — s 5 1.5% | 511 2,620
.: 1 ’ 7.450 1,302 300 i — ! 5 2,100 657 3,230
N 2 | 5,070 ' 88 00 | - 5 0 1,730 438 2,290
3 . 4730 86, 30 , — 5 | 1.87 468 | 2,150
1 ! 800 —_ 300 — 5 1,190 430 320
v 2 650 — 200 — 5 1,11 421 320
3 300 — 300 — 5 475 179 | 290
1 2145 | (450)  (300) — 5 1,220 513 470
Vi 2 1,250 (570) | (300) - 5 1,000 162 440
3 1.180 (620) | (300 — 5 1,080 433 200
¢ - ,,{ 1 1,926 772 87, - | - - 323 2,216
N 2 4,781 772 496 T — — 336 2,076
bov 7 3 5,394 ! 772 359 -1 = - 383 2,280

TE) WMORO ( ) METIZRE

BTS #5850 P, Ca, Mg fRigh----BTS g iy
My Lick &0 P, Ca, Mg ol %Il Lico
MEPI1BLTH Y, P, Co, Mg o (Wilt 2 HAT S
BHELTD Ca & P Dlhic-oun TR 176 Fiz
i Lico BTS oo BE)x MR LLT<T
Bics, LN GO L0 & PR L <
el Utso

PiY, fiffbiiciy s g HBCH B M, B
JIBEX 0.98 THo T, REDLHINML <1 >
ATCHB, ThitsTERLLAL Y CaCO;s Lk &
itk s L, POHURNR L i vl
MLBUET 50 AHRHL I, U0 HiE M
=4 7ATHY, ST EXEMLCPOIEI
Pidflicte-Th, MECa k PoIkA 04 Lk

THML 1 FATHote Zhic CaCO; %
WnT 5 &, KAHEMN07 i, TIHEZF 5 &
Lt otenC, POMEBURIINEGES &, I

St EOHD ft':nl % /\. # Jito

tCa bk PolEMRIFTS - ENNEiI,

BTS o34 Ca i iz dinds 64, R

i&, JiHE Ca & P ol kETEB LD, (I}
ML LEbic~=A F AL LA, CaCO; & Na,
HPO, 25 F %L Ca 2EMLT, Hi Ca
EPOWA2.57ed LI LY, ZDk
S5 PORILERIL, Hektivo4 b LM Ca b P
DYE, REECL SR, 2o H A g,
BT, BTS [ljcHLTthr L oshb, B

I Wb o E B b, Lich o TPt
hz&brwﬂﬂﬂﬂ&nmP&Lm&?am}
YrloRP A, BTS Fiirgcd LBETHH oL

BB B,

Cait, fIfEEI-C R it3.68 DM TCHB DI,
MBI b B~ + A THo
o CHIZHTERLALE CaCOs & & Hizth
L4357 7 2l & o tce AHES SO
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BI7T4R BTSEUING LMo ESR

Jlij] A BEN HEHE R OM S i 7B i & f i B Bi|NFE|[# #[KE »
BTS (g) 1,139 1,014.5 134.6 75.4 610.4 194.1 89.0

B T s € (g) 386 2713 | 59.0 15.9 149.5 46.9 104.0
mom m | e g — 732 | 7.6 | 59.5 460.9 | 147.2 | - 15.0
R (%) - 3.3 | 56.2 | 789 75.5 75.8 —

BTS (g) 1,133 1,009.2 133.9 5 75.0 607.2 193.1 88.5

33 4 “—r g - - t.q g o -] - .

BTS + Ca ‘ﬂk (2) 155 298.0 64.8 1:38 164.5 19.2 150.1
it st (g) — 711.2 69.1 55.5 42.7 | 143.9 | - 61.6

W (%) — 70.5 51.6 74.0 72.9 74.5 —

B T (&) 772 617.0 89.4 12.0 171.3 74.3 73.3

LT E (r) 447 378.2 9.9 17.3 247.2 43.8 23.5

BT+t E () — 1,025.2 159.3 29.3 718.5 | 118.1 96.8
% (8) 7 300.4 | 37.6 24.4 167.6 70.8 23.5

LA (8) - 724.8 . 1217 4.9 550.9 147.3 73.3

LIl (%) - 70.7 i 76.4 16.7 76.7 | 40.1 ! 75.7

(NI () 613 519.1 29.8 26.4 | 267.9 | 195.0 35.9

ST% () 300 253.8 46.9 11.6 165.9 29.4 15.8

W+ s ¥ () - 2.9 | 767 38.0 433.8 | 224.2 51.7
% (®) 313 269.4 25.6 16.6 136.6 87.6 1.7

Meht () — | 508.5 51.1 2.4 | 2002 | 136.8 10.0

e (% - 65.1 | 666 | 563 | 67.8 61.0 19.3

et () 978 1,022.7 I 66.9 41.4 396.9 517.5 40.2

A (8) 300 265.6 | 30.1 9.3 196.3 29.9 8.3

Wiezaze | A (@ — 1.288.3 | 97.0 50.7 503.2 | 547.4 18.5
* () 479 3834, M8 | 19 192.9 | 126.6 51.6

Lt (2) — 904.9 | 52.2 . 31.6 400.3 320.8 | - 3.1

FLR (%) - 70.2 53.8 ' 62.3 67.7 58.6 6.4

B T () sy oNa —- .1 | 576 | 2.9 | 8.3 | 635 |- 124
Troblako  [BRUNE (%) — 76.6 61.2 | 322 84.9 | 665 | 482
B T s ! » @l - 68.4 596 ' 3535 69.0 | 720 | 20,0
BTS + Ca | v (%) — 63.8 |  59.8 ‘ 54.5 744 61.0 20.2
B T s |+ 8% - | 0| s | e 73.0 70.8 —

B T ~ | ma ] er0 | 28 81.0 | 5.8

i@ AN S UNC N - 67.6 |  60.2 | 59.3 | 617 | 9.8 T

Wy, BN, M Ca PORMNOALTTD
Slcolifil 1 »rATH ot Shic st i d
BFEIT 5 &l 2D, S 6ic CaCOs %
PRI 5 L ANBRUES Fi {femfoo LD LRI
Hoblowols, BHEOMEZIL L0 XL
foa

ot BTS iy ns s, BTS, BIS+Ca

WELZDIMLT 5 ATH otz = DU
Cal POV HETH-THLT T AliTHY,

BTS+Ca+P i, BTS+5+%+Callit {, Ca
EPOMNEIEICILDE L LI RE NG E -
oo BTS fAfhi—icigdCaliaigv Ml
PA v O BEEPICTERE A B O, Ca N
Hlenicmin, Ca RIIERMOAIUL £ BB S



150 dedEtT BRI W 1T Y
0 |75 # BTS e P, Ca, Mg o

i, - ;;s ] R RO B I (k)

L) FA I[ N " i " 11 ll M A
BTS 1.6 — ~ 1 =1 1! 2nl oo | 213]- o052 23
BTS + Ca 1.60] — — 1 = 160’ 23] 001 | 234|- 074 46.3
BTS + Ca+P 1.88{ - — 48 | 674! 5.25| 0.01 | 526 1.8 22.0
BTS+.4F¥+Cal 1.42 — | 3.66 — 5.08; 4.48 | 0.01 4.49 0.58 11.6

p | Wh+ ST E+Ca —1| 072 | 3.66 — | 438| 357| 002 | 3.5 0.79 18.0
WREFAA%HCa | —| 109 | 105 | — | 2.21] 170 001 | 171} 053 23.7
P —1 090 | — ' — | ocoi 25 002! 257i-1.67 18.6
BT 2.42| — - — | 242| 3.37) 0.02 | 3.391 - o.97i 10.0
BT+ % 1.66; — | 5.57 ~ | 7.08) 7.36| 001 | 7.37 - 031 4.8
BT+43+%+Ca | 1.58| — | 5.37 — | 69| 6.62] 0.1 | 6.63| 032 4.5
BTS 23.04] — - 23.e1| 15,97 0.06 | 16.03] 7.9 33.0
BTS + Ca 23.82 - - 2.0 | 25.82 ! 18.73| 0.10 | 18.83 6.95 27.1
BTS+ Ca + P | 27.08| ~— — 20 .88 281 0.08 1 2.5 8.42 28.3
BTS+,9.~;-zz+ca 21.00{ — | 028 | 2.0 | 2338/ 16.31] 0.09 | 1640 6.98 20.7

Co | MRS TERCal  —) 281 | 0.28 | 20 | 5.09| 3.76| 0.07 | 3.83| 1.26 24.8
l,i?,’-:+x_A,Jé—lCn —| 331 ] 020 | 20| 55| 473 016 | 4.89| 0.65 1.7
et —tass . — 1~ 1 2s! 3] 007 | 322! - 068 26.8
BT 8.68f — | — | — | 8.68. 9.23] 0.08 | 9.32 -0.63 7.3
BT + &% 7.5 — , 08 | - | 7.24, 7.66] o.14 | 7.80 0.14 1.8
BT+&Fg+Ca | 670: — | 3.09 | — | 979] 901} 010 | 0.1l 0.68 7.0
BTS 66010 — | — | — | 661! 233 1.4 | 4.47| 27 327
! BTS + Ca 6.61| — — 1 -1 e61’ 420! 036 | 4.56| 2.05 31.0
{BTS + Ca + P{ 7.76! — | — ' — | 7.7 643 0.52  6.95 0.8 10.4
BTS+4&F%+Ca] 58| — | 3.8 | 9.67. 577 0.36  6.13| 3.5 36.6

My | I+ ST E+Ca —| 003 | 3.82 — | 475] 0.55| 1.16 | 1.71| 3.0¢ 64.0
G+ % AK+Ca —~\ o788 107! — | 38| 085 036 | 1.21| 2.64 68.6
AN —1| 1.8 ’ — | | 1.8, 081, 021 ' 1.02] 0.84 45.2
BT 105 — ! — | 405; 31| o4 | 3358 o047 103
BT+.6F% 153 — ; 2.15 ~ | 6.68' 526 0.76 | 6.02 0.66 9.9
BT+&F+Ca | 431 — | 285 | — | 6.6 490 0.98 | 5.88| 0.58 8.9

) 1. P 1z NagHPO, %9, Ca 1z CaCOs 0T 5 %o
2. %I, BT, BT + s5+%, BT + &1 + Ca o¥F Qo b8l 1

176 2 BTSOJ&L%{C'IJ:P‘DH:
i - — K B W M(®)  __Ca fEBECa| ""“‘“;‘“"‘*
n N Ca 1,51 BCa P Mg | v p | * 8

BTS | 2304 | 1351 | 1. 6l | 6.64 | 14.9 ‘ 9.6 9.6: 1:4.1

BTS+Ca { .82 | 1620 160 | 6.6l 16.1 10.0 10 0: 1:4.1

BTS+Ca+P { 29.08 | 1678 ' 6.74 | T.96 | 4.4 2.5 1:1.1

BTS+&F%+Ca | 2338 | .74 | 5.08 9.67 | 4.6 ‘ 2.9 1:1.9




BN Lok Stk b Ui A4 AR RTINS DR 151
W1773% BTS ofiffif* 242 Ca B
Ca % | rmtaee | QoS | i Co | i 2 g | QSN
ﬁ # 45 ° MM%@) ';'5/80 O - @ % @ —;.E)gn@ (D = @, J@ 5?’1 43
4 WM B T S 1.356 1.779 0.790 0.666 2.781 1.235 0.121 Ca 8
=M BT S 2.060 1.638 0.727 1.333 2.141 0.951 1.109 "
" 2.056 1.911 0.848 1.208 2.684 1.192 0.864 "
] 2.191 2.232 0.991 1.200 3.165 1.405 0.786 "
” 2.011 1.586 0.704 1.307 2.965 1.316 0.693 "
hitvo TR EZ A2 HTRBOWILROET, F ZOERTOBEFRAROMMI LA LML Icb,

FHED R & KROHBIL, DX > TTRBOK
Hé'éfi)’f\: p)';'o

Mg i%, %%, BT, BT+ .4+ #%, BT +4T3%
+Ca ZWXWFThL AL 7 7 A ChoT,
Bk 2P hhbh BFRMROBRM AR Lo
BTS jihs Mg oBRIREA L0 o cm, Thitk
feosirk Ca IR BNNDS 0 & Bbh
%o

Llko P, Ca, Mg o fUiRB2E8IET3 &,
BTS fi4-ofr, H£WMBEHIILN, ¥4 v -
CREPOEMTHBC X5 £ Ca itk »
T, Ca DHIHRFESFTH D, DL Ca
EPolkr kel s 0C, Ca DBHFIILEN

Ity L L PO LB AN AT S0C,

BTS $35550EME Co O&TRAYAIT{E - BTS
i, V1 v — o RBdc K 5o 55— INERRS
P & RS s oM i, s Ca
Teho LT CHBONHRMAP & Ca BTSN
iR E OBMECHRN L,

BTS f@shis, 45 e R v+ <€ Ca @M
Fed o T, W Can i S a2 bt BTS
#i 5y oiERRE Ca oMMl oW THY 178 FiT
IR Lo

fikth o REEYHERS., BTS § 453 & M4 it
TH5HM, DAFEOHRANL BTS MMERTH-
e T, BTS #loftdiu: BT oGk cHh -
Tco Feh A EMEM S, BTS #if, BTS+Ca ]
ELEA RO Tho 7~8HBKIZDE v, BT

WITBM! AL Ca (Nl A:FAYRINHE: (1)

bl 7] T § B T § BT s B T S
& Ca Jn 4+ Ca +Ca+P +45T%+Ca
1. SRR 18.66 21.66 29.71 19.48
2. ERBTREECa 8.44 9.61 13.19 8.66
3. Wb A EERE 9.87 14.02 26.22 19.50
4. FPRyHECa 4.49 6.22 11.64 8.66
5. FrHCa 15.97 18.73 21.48 16.3}
6. FrhiCa 5— 4 11.48 12.51 9.84 7.65
7. fEfhERCa 23.95 25.81 29,97 23.39
8. fFkhifCa 77— 2 15.51 16.20 16.78 14.73
9. {LHCa 8— 6 4.03 3.69 6.94 7.08
10. {CHIARHEECa 2 - 4 3.95 3.39 1.55 0
11. FUHECa 8+ 10 19.46 19.59 18.33 14.73
12, KEEERETRREZ LCa 4 - 2 - 3.95 - 3.39 - 1.55 0
13. ¥R EERRY it Ca 2.70 3.89 5.51 4.57
14. ZRRERGIDZ ME-T5Ca 13 — 12 6.65 7.28 7.06 1.57
15. _LiEomkhiR 14.96 16.38 15.89 10.28
16. #ERERi{kR 59.70 53.08 37.70 34.50
17. % H4eCa 9 - 12 7.98 7.08 8.49 7.08
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+5 T ¥ W& RPN TH - o

BTS i 572 P Ml Lice &, @i
tho RIstEEIER & Whozn L HINT, JRE
RFRIFT LIz LTS hic, £ LTI DMl
1y, Ca & P olAdEfvciid bhizo
¢, BILEAMLPZEME TR GPMOHIIC
X o CERDROVIMNTETH D Fkishol
Bt Ca ok, AL BTS s %y, Hehlist
CaiX, H:HEo Caifo b O * My Lt e
R e ot Shid Ca iR ST L
555 (REECarBL oI eV, BT
o WA =1 A THicbos, BTS Y
v Thd 77 2Lt (RBAREN: Ca
5, HAzCad bOWHFALEN Sh, BT &
REEBTS i, BIS+Ca Mt shicn, &

TEPPHARYD L ERERTMLADRE - |

foo BT Catx, BT X » BTS hze %<,
BTS #WIMCiLsnies o7oe F i BT #lizix,
REERI A RiEeT 5 iy bhuies, BTS €
BHaEbLECHDLBRY, LicdiaT Ca {FH
DOPULE X bRt otc, Calllhind, BT %
i Z T Slehofedd, BTS # &
‘QQIIS{??”&E'{ Lo

8517928 BTS {5850 NO,-N o
% a1 BEE W

O PR R

St B RN S

T M o BE W

138 Vo

BT, BTS L LA MHENE 3 &, CalRILH
ZNENDBOT, BMTFHE VR THHEEL
T, BT, BTS Ciftlfffe PAlxiET5 2 &
N#EZBIhS, L LAFERESYSO Ca BIRZ5
fER QM TE: E LT 1 v — e i D
MThHd,

BTS R 4550 EREORY. - BTS #4505 0 i)
LTIV ED E S Y TH B BTS 45K iR
B LE, KNO; L LTa.5gliEcH - T,
PLTHENTIL D o 1o BHlENUL, Fhit ko
Behbit ieai£ <, ShitNAEto Lorstvo
<, {Clhic X o TG T 23308 b,

DAY, RO REN PRV, Th
IENEWSON 549 FRANK 64, BRADLEY Bz
La e, HAFEDOTETNTIL, Wifk %2 Mg
KRIET AN P, ~E /e vk s
PaEYa I RERE LN, IR L
THRNIDTHHEERT VB, LichiaTE
D CHRAR T L WD L BENL RS bhich »
o OB TED BTS hooFlitcix, BTS 244
w60 ke oL Td . KNO; fyc20g BEECH Y,
B e 5 ICikiem o e

e ME
| L ~

4 100 cc '

0l i 44 ‘N()a— N1: W f“-‘f:it ‘N();— Ni »:.'( R L;OT— Ni\'on?': Ni &t V_:;%; %

! mg " g wg! wl mg mg mg, mg
opoS0 497 1306, 65 . 320 47z | Iz 207 | 88| 60
B T s 2 29 318 1479 47 2,980 4.79 i 143 19 . 239 | 56
S8 319 s 128, M 200! 427 | &7 131 188 | 359
B T s | 1 . 5% | M5 | 15.61 70 | 3.490 9.4 | 329 { 369 136 | 25
+ 2 424 | 421 1657 70 | 2.520 | 8.80 * 257 327 97 | 23
Ca 3 333 . 500 1491 75 | 2330 850 | 198 273 60 | 18
BT S 4 e 707 | 1083 77 | 3.8%0| 1.86 0 T . 148 19 | 77
Ca 2 ' 457 | 509 1 .73} 69 | 3.280| 3.88 | 127 187 270 | 59
5 3 | 422 | SU | 1256, 6 | 2,620 9.38 | 251 35 | 107 | 25
BT S 1 495 657 1003 66 | 3200 361 | 18 | 184 3| 63
St Q 3 | 48 938 &2 | 2200 3.04 ; 70 112 225 | 67
¥ 3 0 314 0 68 | 1131 53 | 2,150 9.44 | 203 256 58 | 18

1E) BTS o@&fnh NOs-N % 0.038 %< 5 5o




PR v — etk & U fl4ARERIIz N 5 Pl

BTS 8 5850 H= Y ORY- D AT D BTS %
Mo 4= ke, F40 BTS ko
Ao RGN 180 D L D TH D, HAE
DY, F = vORRE S Gypsophilasa-
ponin Hit¢2.5~3.3¢ TH - T, BRUNE® oyeh
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W8 g It d » L URFIECH » 1o 4Dk
Iikh 23g T, TOPERB0g LTk
<, fRMRBh B LYyH= v E L bR
oo oo

5 1805i BTS i o+ % = v il

e

R T R g

RN
ny

W R BT S & , » & = v | Jprasy BRW K
BTS [ 6.523 (1.39) :  14.2 (2.8 0 Litige | saponin
BTS+Ca 6.486 ( 1.133) 14.2 (2.8) | 0 " sapogenin
BTS+Ca+P 7.617 ( 1.331) 16.6 (3.3 | 0 no KSR
BTS+Ca+ 4 i 5,750 ( 1,004) 12.6 (2.5 | 0 v | WiER
Ny =5 62,000 (10,521) : 115.1 (23.0) 0 P %W
MBB$%} | 63.000 (10.69) | 117.0 (23.4) 0 L on
AL =24V} | 60,000 (10.182) | 1114 (22.3) 0 o

) 1. %M BTS va= v Rt 1.25%, 40 BTS &84 1.004 %C 55,

2. wat=ro () REE Gypsophilasaponin %t s 5,

ii) BTS SROA4BEERCEXIFTHE

b/ (E R AP DS AL S5 LAl 3 A 8 (I8 /N
Eoh%k, BTS IREv1 v— oL,
T OBUGER LM A Lico s 181 ~ 182 #Th
50

RRBLEARHPFME---FL4C BTS 2ffit
MEeriga, ORI 8~10kg & bigh
ofedh, REFLA, GO L i3 jE A BUR LA HE
MTCHY, HEFSTCRARLTCH - LILZ

DR ORFRUCIEF IR L ek, 117
WTCRB LT ey b~ AAN LR TH
A

W4 v—CHifeomT, Bz i
A%, IO 18~15kg &, €Al CREI
ek D&, UL TR BN TCHh - T
LM e st L LFE O S feifim x4

SR DF FIAFFRBRETH 5 o
AFBERERANORE - #5181 Lo BEN e fiE

R tefsic 15 &, Bk, funkkk, me
AT, vl v—CREMELTIREA LY
MNhedhotce 7w ARIEIR BTS PEptiv 4 v —
SIS L Teeiiv 0T, BFEIBEC D
B LESIZh 2 ANEUETIE RV Ml Ca ik, 4:

iy LRSI LT, &< LReF—
EiZR LI P AW BIEV-D T,
WEEZL Do LAOLIEY L v— R L
TEflid i Loy, BTS fill oS e —3%
THLOC, PIROEROME LT &
HDc Mg (RN EA e, BRI L
e EkmTd ‘D'C'@Qo miivo BTS it
RO & 7 4 F Ik, Shriiko
1,u*m)r| ~-//.u'i‘,u LCwvielede, 20fk
BLIEWHME N Lo SOF b —2 2432,
STS #wygEphepl LTw50T, BTS oy
Ty PRI S LIt e BTN E Do YAz vip
R, TRGE OB ML & (R fo:htci»
wize Yo, BTS 353802
M HEIEOIKMHEN A SHABIUET, BT Lf_fd.
R U, IR TFIREIR R BS S hinh o o
L EDBUHELS SEFUNG s e L < ,
BTS iﬁ»‘jtﬂ‘iﬁl#ﬂ’@%ﬂ&, fEpsim, » b~
g, TERE, A= i Yo R o il
t&ﬂi%’??’&xb}';ipépof_o Lo TE~+ by o
OFFEL LT, ¥4 v— 50T
L OFFIRC E MBI B st

ANy
1 Hleon
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E[i3TVALE S S Vi

#8181 % BTS & 45 ABuz i3 5B Mtk ik 2t

L) BTS B0 1 U380 Ao 7 b — ¥ 2 fike it L, RENFTIIEMMEHET7 ¢ b ¥ QETH -7,

HIB2| B fe i & A H 3o EIU A

_ ome E -t Lo 74 v—v W

13 TH I A ﬂ\‘ﬁﬁwm LM | 2B 3k | 4ME | 0 ABEM
#om R OK 556 574 l 632 | 625 | 604 609 | 548
oM OB 5,757 6,000 | 7,467 ’ 6,633 1 5.733 | 6.418 6,667
[ 73 | 72| 7 64 67 69 74
BTS| M i & @ 756 | 69 | 73] 68 69, 7.0 6.8
7w A B 1.96 *  1.89 2.00 200 200  1.57 ! 2.00
Ca 10.93 | 1134 . 10.80 9.40 | 10.07 | 10.56 | 8.53
P 3.93 . 3.32 3.00 . 3.93 3.57 3.42 3.87
It Mg 2.40 # 2.95 2.77 2.90 2.02 2.66 2.66
i B i 49 65 59 66 69 65 64
it 7 & v 6.08 ~ 3.25 1.37 | 0.50 0.08 1.30 0
 RepT by 6.46 = 733 | 540 | 08 . 077 | 0.8 | 0.
| % m B M 53 | 530 513 557 | 533 534 | 573
B oM Bk M 6.600 ~ 6.000 | 5467 | 6,800 | 5,400 | 5,902 7.800
| R O 71 74 70 73 70 72 72
AR (1 A 7.6 ‘ 7.6 7.5 7.4 7.3 7.4 7.6
1 1 7w AR 1.25 | 1.75 1.61 | 1.70 1.71 1.70 1.90
v Ca 11.30 { 12.40 . 12.33 . 10.62 10.67 | 11.51 8.80
! P 440 | 377 3.8 ! 423 470 | 413 3.67
o Mg 2.35 | 2.52 2.5 . 2.77 2.02 2.56 2.35
B\ MmO 58 | 64 | 58 63 64 62 61
firp7 &+ v 0.7 | 0.25 2.25 0.36 0.08 0.74 0.17
Rh7 2t v 2.23 , 473 | 3.23 0.10 2.13 0.97 1.30

) A EDR
BTS

(%) DCP 12.81 TDN 71.01 &t 90.25
(%) DCP 1.25 TDN 9.28 @l 12.93

1

kT k)| BEALKE (ki) B FHIEFERE (ko] wtpie | BREDE
w27 a4 | (g | e |DCPITDN

srs| < v ! —| e | - ‘ 775 5754) 8.0 | 194 | 120
M B 59| 5.6 5.0| 63 | 788 s.846] 82 | 120 101

Bl as-s1v | 4661 17.4[19.81 60 | 2 | 1.006| 6.988 ' 9.6 78 | 78
G si A 695 ! — | i 907 8.277 14.6 | 236 | 180
# 38 82| 7.7 8 | — 778 | 7.004| 12.6 | 108 = 126

B P \ 565‘24.7 23.9| 59 2 | 1.212| 9.630| 17.2 2| 8

GS (7iv4v—v) (%) DCP 1.62 TDN 14.78 &t 26.18

b
D B®RH»E

i) BTS BANRORRLFRIR

1 %, o 3 A% fitey, YRR
HEl Vol THol vy —FHy iR
L, €E2—aAn—D it E LT, #HHs b
Lty S0kg AR DR, PO X

BFtE o 721N, y1 L=, 2 —-T U, PEIBASRERE T 2o, 1 v - ORE



B v — Op etk e LA SR i+ 5 5 185

M3 AHD 2 Akt KA, r ok, ih,
THMODLEE ORI, AHEM, SRR,
—RUR RSN L e

il) e=bboTHAL—-SOHRAWEFA
MVARE, ©=— A ERZE, % HEMNo5
s XETHRLES T 520, by 70O
V), BAiViobox B0 b vy r, Hillbe,
P (¥ —nfliofim , KRBTy 1 =, 582
V7Y — by A ol mL, AN, BEML
WieEr Bz idé L, #EEnMYoYHREIt
L reo

S OB, EHT v b 2 — N, R
MO o 7L v— a1 oML, P
gLk 16 kg, FHI{ T 550 kg o kA4 6 Sk 3
& LCEARBY IR LI Auigs, 5
Yira—vH A v—2, Ay, B E
HL, B F v ta—vy s L—Yohbb
by 7t v—-ORWRTRLUI, THRT
k1 v -2, 2802, 75 3~V AL
—R =25 L~ 3BHT L . 790 - L1004
TVv—UThHotio ERLFZHO LY, v1 v -
CEA 2 AN OREIURY T - o

2) HER#M

i) BTS BUSORBELERIR

YA v =L ORMET, MR, S5 E
L, BEHoOMHRZICOLTARc 5L b o

183~ 18641k L 7o
YA L—CORBRD - SMS iz X »T s

pH, filFERE . ARHRAR W DIETY, JERY D M%) P
MNEA LR, WA L ST MRS o )
HRPHHEE s ichhbbsT, ABor ., 7
YA L — P TRRMNM o MATRMDIEAN ¢
#Hi ik, ¥4 v—2 pH OETF L ik O EL
RO LDTH D, LichH-TpH DET,
FOREIY T hnRERE: & ) UOEM R L, MURTEE LY
el , RABEDTHEI Lico X HICAHISEREL
MRFEOTEILNRTH otco LML 3UBE L
PERDMFEE Ehbub 5 EREI T ot

YA L—CBAORERE - SMS LW {ioFEmz
X o T, ¥4, NFE, i8# DRI L 7ohs,
MRAAOBIBRIZICT L, » =+ volikit

SMS oFEMC X > CHMTBRY, HKnpic
o> THERITPCLEM Lo 41 v— 2 ANGo
NJRE, v1 v odlc X 5b o, PR
REAZ L DL Db o HFINI 185 4ThH B,
* 1 v AR Sh, PHUKGT X 5414
L, HRBMAICIDTRALYAEL, HAfolil
i, TO80ZLAEAEHNIC L BL DT, Tiv g
VoM e W s iR A e SMS o
Wz & » T, 4, 1o BRI X 55,
EHEMOE T DS0% L TFIodM Ay Lizh, BHEEM
TN e 2OXHSKPBEC X 5
e X » TRGIMENREGETHDT, Figic k3
KIS, VRIS X B K5 I S I 3 T
BLLTELOLRD,

YL L—ChOBREOER--- 47 186 FZIZIEREN
DOFEEEL LI E—F by PRI V-
T2 &, KGTEERREY, TRV X D M0
N&E L, B o70% A Laiid Ui, Bl
MY OKBIHEIMXDL0T, Pz L 3
BRERD ML, B IRD10%BIIcT e -
o TOBRRMOMPABENMA L D H v &
X, BRHOMA AR X 2 IERE 5 BEOE R A3
W EERRL, BT 5 E RS Lv—Un
IV EFRLTVD SMS 14 v—2i2, #l
LN 3 »ICEBREGRI AP v o
T, SMS @Mz » ZRIM I iFrE LV 2
Tlevo BADOWIMIZ X T, KiHERBEOX
BorAldT 5, ChitBRPOGKEZITE
THOFEEOTIK & B /B L, B
ELTHA V- EEBdTHDB O
o, At tcdhsicn SMS AL h L 18
WChHai, COoONRBHEELR—-YNTHSh
BDT, (I ORMBEY 1 v - ofinERT
H3o

DX 5ok Ehot » 72 H8T 58
v, AR RSO B L 3 o0 K30
THHOT, KRN TEERTANMEEME L
LENHOFHN HE Lo SMS oRIBY 1
v iz 5T, by TOERREY S W
ETBOMCELEVWDT, B E LTIIAH
THbHo MAD 1 B, B4, Ko ELHK
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JeH ST B R Y
MM Y LTI, (EREARE 150 5 BRI

oL, KttERBEo R HERD 2 D
T, SMS X b RiIFTCHDMN,

I ' be ol B Ty

Tv—2tbghnL

€m17 5

ﬁ! 183% BF.ﬁ:kwa v - 2 OREHIN

!g\bh Z) ©

' 7i/R
] Jl 1 3 ‘ v 7 3 . Rtsef
n n pt ®om lfh?t e I S S e 3 RE | TENGRRE | L @
mli ml ml mli m) %
Bt ¥ 6.60 38.3 i 3.5 5.8 ! 1.7 12.8 19.6 -
# ® om 4.25 178.8 | 14.8 1 156 : 1.0 72.3 91.0 0.92
SMS M 5.C0 1C6.9 | 13.6 209 | 22 38.9 38.1 0.17
Mmoo 3.93 | 193.6 TR 245 | 2.4 7.5 97.6 0.90
) 1. UGG v — 100g g ?5VMONMHIVAOHG ml &
2. dlpgizp-hydroxy diphenyl oz & 2 Batdh %
3. SMS iz Sodium metabisulfite d = & TH 5,
unma R, »4u—yam&mmaauw(ﬂ%m,)
" J‘ l . ; Ty ‘7) L] 1 v d(i?-ﬂ: -’Fiﬁ&
e mom o s | 4 11 51 n;,! | NFE | K % 'm tm‘zr* wre |
g | M B! 85.47 1.61 0.37 | 161 | 7.51 3.43] 1.0 | 0.53 | 0.17 | 0.36
S M S| 8070 - — — — | 69.30 — _ — —
WlE: el 4.80 — — -1 — 872 - — - -
P lmom om| sees | 177 | o 18 ' 71 | 3.95 ’ 0.77 | 0.40 | 0.05 | 0.35
v S M S| 8.0 1.71 ! 04 | 1.9 - 7.5 | 425 | 1.55 | 0.50 | 0.07 | 0.43
;, b | 83.33 1.78 ; 0.38 2.0 .69 | 4.81 ' 0.82 @ 0.8 | 0.01 | 0.32
m |& 4 B 84 89 | 83 o 77 93 j 32 52 23 i 79
s M S 88 87 % | 99 83 92 . 66 78 33 ‘ 99
S T 85 87 81 I 99 ‘ 8L | 90 30 79 4
) v4v—YNOELH M@ 0.20% SMSKK 1.21% HEK 0.7 %Th 5o o
w185 R v{u~vﬂﬂwomﬁ%(%)
I > s U I ¢ mo S\l%ﬁMl B 1w m
& #H % 15.91 | 12.46 14.88
(1] % | B W M & 9.03 t 9.49 8.55
LSRR TS 6.88 2.97 6.33
£ M % 18.73 E 13.96 ! 15.33
4§ B L S TR |§ B/ 10.15 ' 10.11 i 8.01
o UR R A L % 8.38 § 3.85 ! 7.32
4 i 4z 10.98 13.10 12.58
Mok @ ¥ HE o M 4 10.51 12.04 10.37
OF 0% 38 8% H 2 0.47 1.06 2.2
& i1 J: G.50 8.09 10.29
1] 173 N I R B G.42 | 7.67 10.37
R O 58 A% M2 0.08 i 0.2 -

1) LRofEREAaERIzS ;T3 NEDS,



B4 v —oh & Licld-mikrinc -5 B 157
W8 1 v— hDEREDONIL
® i B oM & W * SMSEM | BE K M
g ¥ 4 # 48.46 22.01 21.16
% ® | Bk x 380 4.13 3.38 2.29
ORI ANED 44.33 18.63 18.87
g M 4 =% 76.52 67.43 96.26
KB EE R iz x s 11.48 9.93 1.54
FRE X BNKD 1 1 ~ 59.10*
FEc L 5K | 65.04 f 57.50 35.62*
8 X% P (i) # 20.61 0.66 + 14.07
o ER iz X 54 0.66 0.31 2.64
BT LB ML | 1 o*
Tabic X M | ! 19.95 [ 0.35 + 16.71%

) 1. iR ited+rais oy

2. » RFHEERKO TAMIZL2RP] €0 L IEL 2840 KK

ii)y E-broFVasv—coifige A
E—bbo 94— OKMBAUROLE
by TS V- CORMMME: oA RMEKRS
DI IRREARI L 0187 ~188 D L 3 ) CTh 5o
YA L—CoFRMBARERR - KINK L ¥ b
vvF, Ey b1 e DRI, £BEREBX
P EBmYy 4 v— (No. 1, 2) Tk, K@, B
RDERSL, LVTTFRTH >0 MITE LR
= —AERoINL (3, 4) BB bhi, B
ASHEHEMYE LTERBH, e —bn s
EPER L, YRS o daeilsks <, B
WARRT, mglEs ohich ot
RO b OB, REAK © & m%h R
&, MRGHAv—-C@BRL LTO SMS ¥
W L%o REEKOBE, SKARNT 58425
< BB, VT SR TR 7o ds o oo
BMEEMDL, 2 B THMOTLL L BIBMICAR
RTHoto 1 BELBITADTFTCREERNED
BTREFIS, CORBENHERE #HEL %o
SMS #Emd , FIFIZHERE LA ho 0B L ST
MRBETH D, Wk OBRS MoK T 2 R
'3‘7.: &, b o 7'1'“%1?12& Lfiiﬁi’lftﬂb‘o
HEAREMOMBEEL LS L, BB A
TV AHERIALL, MERIH SO T, I
MR OBENE L, 1 OH4, Biir:d
RWARRTH ohco LALRBHGIRALIL, = v

7Y — P REY A i EER Lo, KO WO
BEnH Y, RIFCRERER LR, LALR
DI DI E A BRRKDO KM TH T £
TR, 2 —v R b~ %M 13, 14) O%L
T AICH, KT X » CRABHHIE»D
D7D, LALBRREI e R ®ENRD »
Too DBAAXAZRBIVEB IVOTH BN,
Lo WSl FR o cBVGHIFAMSARA S
T3 T, o vl AlEEEThIEX
Lrg
DEFBRILFEREMO BB LR B &, Fhan,
BRI AL AP F 5 fo THIZE = ~
ALEEY LTV ichoHEHEHO KBTS -
T, Al LCErhoC= — A BB Licw
M4 v—2(2, 3, 5,6, 9, ) LHETHE,
VORLRRILTT, MBIF L BIFCh oo STF, I
HHEEHRM (18, 19, 200 DU, BIFAREER
7‘87_1:\1,7‘:0
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STUDIES ON THE FEEDING OF HIGH LEVEL OF GRASS SILAGE
FOR DAIRY COWS AND CALVES

by
Kaizo TSUROMATSU

SUMMARY

I. STUDIES ON FEEDING SILAGE OF A HIGH PERCENTAGE OF GRASS CONTENT
TO DAIRY COWS

(1) The purpose of the experiment was to determine the value of feeding silage of a high
percentage of grass to dairy cows in eastern Hokkaido during the winter months. This was
compared with the efficiency and economy of milk production, feeding a high percentage of hay and
all kinds of hay, grass-silage, roots, and concentrate feed.

In order to study the influence upon milk production, comparisons were made between double-
reversal feeding using all kinds of feeds: all-grass hay, all-grass silage, hay and silage, hay-silage-
roots and concentrate, hay and concentrate, silage and concentrate, hay-roots and concentrate, hay-
silage and concentrate, soilage rations, and others.

When cows produced 5 to 15 kg of milk, both the all-grass silage and tke all-soilage ration
showed the highest efficiency of milk production and was most economical, while an all-hay ration
showed the lowest. When the concentrate mixture was fed together with hay, the efficiency of milk
production was lower, whereas, when the concentrate was fed together with succulent ration, the
efficiency was higher. Furthermore, when using a succulent ration together with the concentrate,
the efficiency of milk production and fattening value was higher, but was the least economical.

When cows were fed a 1 % (5 kg) hay-ratio of live-weight, 4 % (22 kg) silage of live-weight
and on a grain: the FCM ratio was about 1: 3, and the milk yield efficiency and the cost were
not higher. When fed roots with the above, however, the efficiency was low.

During one lactation time two feeding trials were conducted. When a high-succulent ration
(grass silage, roots, beet top etc.) was compared with a high-hay ration (both feeding groups were
fed concentrate of a 20% equivalent of the milk cost), the annual milk production was 4,691 kg,
4,509 kg. Compared with the potential producing ability of the cows, it was 100% and 90%,
respectively.

From the facts mentioned above the higher the percentage of hay in the ration, the efficiency
of milk production decreases. As it is difficult to make good quality hay in this district, this low
efficiency is due to the inferior feeding value of hay rather than to that of direct-cut silage.

Consequently, the wriier concludes it is best to adopt high-silage feeding as the winter feeding
system for dairy cows in the eastern Hokkaido district.

(2) Experiments were conducted to establish the feeding standard of roughage based on high-
grass silage for winter feeding of dairy cows in the eastern Hokkaido district.

Fourteen cows were used and divided into five groups based on the content of hay and silage
(air-dry basis) in the diets. The roughage groups were as follows: silage only, silage (S) 2: hay (H)
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1, silage 1: hay 2, silage 1: hay 1, and a silage free-choice. A concentrate mixture was fed using
grain with FCM ratio of about 1:4 in the feeding trial of dairy cows by Latine square design.

The average daily feed consumptions (kg) were as follows: silage only group: silage 53.3,
concentrate mixture (C. M.) 3.7; S2: H1 group: silage 36.5, hay 3.7, C. M. 3.9; S1: H2 group:
silage 13.3, hay 8.2, C.M. 4,1; S1:H1 group: silage 26.3, hay 5.9, C.M. 3.6; silage free-
choice group: silage 56.6, C. M. 3.8. A significant difference was not shown among the groups in
dry matter consumption and TDN intake. There was a significant difference between the milk
yield of the two high-silage groups and that of the two high-hay groups, but there was no
difference among the groups in milk fat content and the milk chemical quality and the change in
live weight of the dairy cows. Consequently, the writer concludes it is best to use a high-silage
ration with a limited amount of hay as the feeding standard for dairy cows.

(3) A comparison was made between a hay ration, a hay and roots ration, a hay and grass
silage ration, and a hay-grass silage and roots ration as to their influence upon the milk production
and the milk chemical quality. The feeding value of hay and grass silage were evaluated by
digestion trials with sheep. A second-cutting grass and legume hay were high in protein, and the
digestion coefficient of the hay was the same as the first-cutting grass silage cut at the pre-shooting
stage of maturity. When the dairy cows were fed equal amounts of dry matter rations, the
efficiency of milk production of the second-cutting hay was lowest using the various succulent
rations. Comparisons were made as to the effect on milk production of feeding additional roots
with a grass sxldge ration, a hdy ration, and a hay- grass silage ration for dairy cows. Significant
dxfferences were not notlcedble in the milk yield or the cost. A fat-depressing effect was seen
when roots were added to both hay and grass silage rations of dairy cows. The milk chemical
quhlity of all ration groups was excellent. Since the ketogenicity of inferior quality of grass silage
can be inhibited by the addition of oxalo-acetic acid originate, (e.g. glucose, carbohydrate, lactic
acid, propionic acid originate), roots are not always necessary in the winter rations of dairy cows.
b Consequently, the writer believes in the possibility of not using roots in feeding high-grass
silage to dairy cows.

{4) Two experiments were conducted to establish a suitable quantity of a concentrate mixture
feeding with maximum silage intake in addition to 1.5 to 2.0 kg of hay winter feeding of dairy
cows in the eastern Hokkaido district. In both experiments, four groups of three cows were used
inv‘th'e form of 4x4 Latine square design and each group was assigned to one of four treatments
based on level of concentrate mixture feeding for FCM production. The treatments were as follows;
1:3,1:4,1:5,1:6, in Experiment 1 and 1:5, 1:8, 1:15, 0, in Experiment 2, respectively.

The total dry matter intake increased as the level of concentrate feeding increased, and it
ranged from 12,40 to 14,30 kg per day per cow in Experiments 1 and 12,25 to 13,93 kg per day
per cow in Experimént 2, respectively. The percentages of DCP and TDN intake in the Japanese
feeding standard ranged from 136 to 160 in DCP and 106 to 117 in TDN in Experiment 1 and 112
to 149 in DCP 99 to 104 in TDN in Experiment 2, respectively. The FCM production increased
as the levels of concentrate for FCM increased, but by the principle of diminishing returns, high-
level concentrate feeding (1 : 3) is inferior economically because of low feeding efficiency for milk

production, and low-level concentrate feeding (0 and 1:15) is also inferior economically because of
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low milk yield. less nutrient intake for Japanese feeding standard, and a decreasing body weight. -

Consequently, from the stand point of cost, the following conclusions were shown: ‘As the price
of milk and tle cost of concentrate per kg are almost equal, in the case of high producing  ability
and low quality of roughage, the most profitable level of concentrate supplementition is the ratio
I:dto 1:5, and in the case of low production and a high quality of roughage, it is the ratio 1 :
6 tol:8.

(5) Two experiments were conducted to investigate the effect of a large amount of grass silage
consumption on hematological and urinary properties of dairy cows. Experiment 1: The effect of
arying levels of grass silage and hay by degrees was investigated. Experiment 2: The effect of
feeding grass silage ad libitum for about threc months was investigated. The results obtained are
summarized as follows: Certain ketone bodies in the blood and urine of cows increased slightly, but
they were within normal imits.

There were no significant changes in the hematological and urinary properties except in the
ketone noted above. Tlerefore, it may be said tlhat hemopoietic, hepatic and - renal functions and
mineral metabolism were normal.

(6) It was concluded from several experiments that as a sole roughage for cows, grass silage
would be used continuously even if it was a high moisture silage, but, of course, a little amount of
concentrate must be fed to supplement energy and minerals. _ i ; )

Supplementation of concentrate is important when using a high-grass silaé_e ration in order to
supplement phosphorous, and increase the efficiency of protein utilization, the digestion coefficients
of forage components, and production of propionic acid in rumen. Cows fed a high-silage rhtiqa
ate the hay and bedding, so feeding a little amount of hay may be effective to increase ti}e dry
matter consumption. In an experiment of a low moisture silage being conducted now, the dry
matter consumption is higher. Therefore, a ration of silage as a sole roughage may be established
in the future.

1. HIGI!-SILAGE FEEDING SYSTEM FOR DAIRY CALVES

o

(7) In order to establish a high-silage feeding system for dairy calves, comparisons: of ‘the
effect of grozing, soilage, hay, and silage rations on the growth of dairy calves were made ‘using
calves of various ages. Also, the early weaning technique were examined simultaneously.- Forages
used in this experiments was not especially good quality, but conventional. © =+~ "1 L4

Soilage and grazing showed the best results and second-cutting hay showed similar: results, but
a first-cutting hay showed the least amount of nutrient consumption after 6 months of age and the
most inferior growth (80 percent for growth standard). Silage was good forage for ‘calves and
showed similar results to grazing after 7 months of age (91 percent for. growth standard) and
reacked the growth standard gradually, but in the ease of early weaning, dry matter intake was less
and growth of calves from 4 to 6 months of age was inferior. When fed silage only, the average
-alue of dry matter consumption was 8.9 percent per body weight. This was two to. three times
more than Las been reported by previous researchers. In order to increase the dry matter: intake of
silage, it must be fed about 3 months before feeding a high-silage ration. ' So, the earlier the time

of feeding begins, the better the result. However, from the age of 8 10 10 months, a large amount
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of silage can be fed safely.

(8) The growth of calves fed hay and silage, and grazed showed a similar tendency to that of
previous results when fed only forages. The growth of the calves fed these forages in this
experiments was inferior compared with previous results and the differences among groups was not
recognized at 18 months of age. This indicates that the quality of hay in this district is lower,
and it influences the growth of calves. 1t was observed that calves weaned early had a tendency to
prefer dried forage and calves raised by the conventional technique preferred succulent forage.

(9) The difference of growth was not recognizable when using different levels of protein, but
when different levels of energy were used the growth was different. The growth of calves raised
using molasses was inferior compared with other concentrates. The profitable level of feeding
concentrate mixture was 1.2-0.7 kg until 6 months of age and 0.7-0.5 kg from 7 months of age,
but must be studied from the economical standpoint.

From previous results it was concluded that if the quality of hay in this district is poor, a
high-silage ration for calves may be profitable.

III. STUDIES ON MAKING GRASS SILAGE TO ESTABLISH FEEDING MAINLY
SILAGE RATIONS TO DAIRY COWS

(10) As the direct—cut forage harvester has been introduced in our country, it is necessary to
reconsider the silage making technique which generally includes the use of wilting, chopping,
additives and others. Direct—cut forage using the silage cutter or forage harvester was ensiled in
field-scale silo (3 mx 6 m). Samples were collected by the bury-bag method and analyses were made
of organic acid, nitrogen compounds, change of proximate analysis of forage and silage, and
nutrients losses. Furthermore, digestion trials with sheep were carried out to compare sodium
metabisulfite treated silage and silage not treated. The purpose of the present study is to determine
the difference in the quality of grass and legume silage, the quality of direct-cut silage, and tke
effects of sodium metabisulfite as an additive for high moisture silage.

Legume silage possessed sufficient carbohydrate for good fermentation, had a low pH, easily
fermented, and was high in organic acids and lactic acid. Furthermore, it kad high volatile base
contents, but the ratio to crude protein was similar to that of grass silage. Altl.ough dry matter
losses are inferior to those of grass silage, good quality of silage can be made with no additive.

Metabisulfite-treated silage had low volatile base, low volatile acids and high non-volatile acids,
and lactic acid showed one-third the content of non-volatile acids. The average clemical composition
of the direct—cut silage was as follows: lactic acid: acetic acid 76 : 24, amino acid (as protein in
dry matter) 4,37%), volatile base (same as above) 1.51%, their ratio 2,9 : 1, dry matter losses 18.3
% (includes top spoilage 5%).

From the results briefly reported above, it may be concluded that direct-cut silage with no
additive can provide good quality silage when use is made of the first cutting of heading stage of
maturity of grass forage, the first cutting of bloom stage of legume forage and the second cutting
of legume forage.

(11) The purpose of the studies was to determine the possibility of using no additive in silage

making of early—cut grass forage and to compare the nutritive value of the early-cut and late-cut
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grass silage (late-shooting stage). Early-cut forage contained an sufficient amount of carbohydrates
for good fermentation, as did the late—cut forage. The chemical quality of early-cut silage showed
a medium quality by evaluation of organic acid method, and showed a small increase in the amount
of protein breakdown and dry matter losses. These silage qualities are as good as silage qualities
of large-scale silos which were shown in the first report, therefore it is possible to make a no-
additive, direct-cut silage from boot-stage-cutting of grass forage. The nutritive value of the early-
cut silage evaluated with the relative TDN intake is 50% higher than that of late~cut silage and
20% higher than that of late—cut forage.

Accordingly, the silage making of early-cut grass forage saves on the feed costs and in making
one's own high-protein forage.

(12) In order to decide the best time of cuuting, the digestion coefficient of mixed grasses were
determined continuously and accordingly the early head-stage of timothy was late June, because
the digestibility and dry matter intake was decreased suddenly in July. The maximum TDN intake
was compared between soilage, silage, and hay cut at the same -stage of maturity and the results
showed that the soilage was superior to the other two forages and the silage was consumed more
than the hay, but was inferior in efficiency of protein utilization.

(13) The effects of various additives in silage making were compared and addition of acids
showed the least surface loss and better recovery of protein. The addition of sodium metabisulfite
were effective in the preservation of carotene, sugar and recovery of protein. The addition of
molasses was most superior in the physiological evaluation, but it may be profitable to feed molasses
directly to the cows with no-additive silage from the standpoint of the cost of milk production.

(14)  There was no difference in the quality, nutrient intake, milk production, and body weight
gains of the different kinds of silage; namely, ladino clover, red clover, timothy, premature dent
corn. The selection of forage materials in silage making may by chosen from the yields and
easiness of cultivation, and so dent corn is unprofitable in this district.

IV. STUDIES ON THE CHARACTERISTICS AND PHYSIOLOGICAL RESPONSES OF
BEET TOP AS FORAGE, AND ON ITS SILAGE MAKING

(15) Dairy cows and sheep were fed to study the degrees of the physiological responses caused
by beet top which was over-fed and single-fed. Studies were made of the effects of the ingredients
of beet top on the cows and sheep, how the ingredients operate,

and how their toxic symptoms can
be prevented.

Water soluble oxalate and a part of water insoluble oxalate were decomposed in rumén. When
a ruminant fed with over-oxalate, Ca-free is deficient, in contrary to the case fed by too high
contend Ca forage, it is better to add calcium to the diet. Care must be taken to balance it with
phosphate. Beet top is a P-deficient feed. Therefore, to give beet top to a ruminant without
fortified P would cause osteomalacie as well as decalcification of oxalates.

If diarrhea occurs when fed Leet top, the effect of saponin is more serious than that of oxalate.
Furthermore, the simultaneous effect of aphosphatemia and hemolysis of saponin would cause

parturient hemoglobinuria of dairy cows. Over—feeding or single-feeding of beet top would cause

ketosis, but the effect of nitrate was not observed. Physiological responses mentioned above may be
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prevented by feeding a limited amount of beet top and using a suitable combination with other
feeds.

(16) Farmers usually feed cows a great deal of beet top before decay. However, an over-
feeding of beet top causes mineral metabolism disturbance, aphosphatemia, diarrhea, ketosis, and
parturient hemoglobinuria of dairy cows. The writer has already reported that these physiological
difficulties would be caused mainly by direct and indirect activities of oxalic acid and saponin.
Oxalic acid and saponin content in beet top decreases in silage fermentation. Therefore, the purpose
of the study was to determine whether these difficulties can be overcome, when cows are fed with
beet top as silage. Cows were fed beet top silage ad libitum, in comparison with mineral metabo-
lism and digestion tests carried out at the same time in sheep.

As a result, physiological difficulties caused by feeding beet top were all eliminated, so it may
be said that feeding a great deal of beet top silage is satisfactory. However, beet top silage is a
P—deficient feed, so it is necessary to supplement a moderate amount of P-rich feed (concentrate and
bone meal). Without it a P-metabolism difficulty was observed. Because beet top silage includes
free-Ca based on decomposition of oxalic acid during fermentation, it is not necessary to add
Calcium.

(17) When putting beet top into the silo, a less amount of oxalic acid decomposed substance
results because sodium metabisulfite inhibits fermentation. This is unsuitable. In the case of the
method of adding 1% superphosphate of lime, less oxalic acid decomposed substance is yielded than
in the fermentation silage method, but it is the most effective to decrease the amount of water
soluble oxalic acid. From the facts above noted, it may be concluded that it is necessary to combine
beet top silage with other feed (concentrate, hay etc.) rather than to limit the feeding amount of
beet top silage.

(18) The influence of various additives, cutting, air tight condition, and types of silo on the
quality of silage were observed. The air tight condition was the most important factor and then
the adjustment to profitable water content were effective. If these conditions were sufficient, cutting
and types of silo were not a problem. Wilting or addition of hay, dried dent corn and beet pulp
may be used effectively for the adjustment of water content, but concentrate is not profitable because
of its high cost.

(19) The effects of three kinds of beet top silages (no-additive, hay-added, dried dent corn-
added) and dent corn silage on milk production were compared, and beet top silages was superior
to the dent corn silage and the differences within the three kinds of heet top silages were not
significant.

(20) From studies on the physiology and nutrition of dairy cows and cost of milk production
during ten years, it was concluded that a high moisture grass silage ration with a little amount of
hay should be used for cows and calves, and also a beet top silage would be used as grass silage if
its chemical components were sufficiently understood.

The writer concludes from these results that a high-silage ration to dairy cows and calves
should be established in the region of grassland farming.
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