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Summary

Nutritional status of minerals of lactating dairy cattle and buffalo from Terai region in Nepal was investigated by
evaluating the mineral concentrations in feedstuff and blood plasma of animals in rainy, cold-dry and hot-dry sea-
sons. Three villages located around Rampur in Chitwan District were chosen, and 205 animals from 30 dairy farms
were studied. The animals were fed rice straw mainly and the amount was high in cold-dry and hot-dry seasons.
Native grass and concentrate were supplemented and the amount was high in rainy season. The amount of concen-
trate was high in a particular village. The concentrations of phosphorus (P), magnesium (Mg) and zinc (Zn) in total
rations fed were 0.33%, 0.25% and 41 mg/kg on a dry matter (DM) basis, respectively, on an average, which were as
much as the requirement for lactating dairy cows. However, the concentrations of calcium (Ca), sodium (Na) and cop-
per (Cu) were 0.35%, 0.06% and 4.2 mg/kg on a DM basis, respectively on an average, which were lower than the
requirement. The concentrations of inorganic phosphorus (Pi) and Mg in blood plasma were 5.7 mg/dl and 2.9 mg/dl,
respectively, on an average, which were higher than the critical levels of deficiencies. The concentrations of Ca, Cu
and Zn in plasma, however, were 85 mg/dl, 056 ug/ml and 0.67 u g/ml, respectively, which were lower than the
critical levels. The diversity of mineral concentrations in total rations was attributed to the variation of ingredients
of feedstuff among the villages and seasons. Attention should be paid for Ca, Na, Cu and Zn status of dairy cattle

and buffalo in the region since the concentrations of minerals in feedstuff and/or blood plasma were low.
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Table 1 Average monthly temperature and total monthly rainfall in Rampur, Chitwan, Nepal, in 2003

Jan. Feb. Mar. Apr. May Jun Jul.  Aug. Sep. Oct. Nov. Dec

Average monthly temperature (C) 14.1 180 219 2717 283 206 296 297 291 268 221 16.9
Total monthly rainfall (mm) 351 594 620 1010 999 4732 6633 5489 2922 811 00 107

A (Ca), %7 %Y A (Mg), +FUw™a(Na), 250 b (Co), $l(Cu), Hiss(Zn) DRZEDVEHEME SR TVDY,
IR TOT TR, 4 Y FAYTEBIOY 4 ETEREOKP S X O CulESHE ShTws 7 F 8=V ET
FAMIMTIE, ShECTLIE - AEOKTY RERHON LY BSHEShTBY, Lok REERBE,S,
WERLBURIIBI DI ANE =5 VA BEOFERBROREIBEROVO DL LTHEHIA T30, —J3
TN DRZR BRI IR ET RGO E R KT T I MO NT VDAY, HFEMIFICBIFA2RED I+ 7 V5%
BT A EHIIMO TIRONT WD, AIETIET 51 Ik E N ET 2 B 2R, fRBLOREMETO I 250V
EREWELTHEOHBREINTL, RED I 7V ERIREOHIEZ RA 72,

& FE

FIIVERT T VEBO3ER (A, B, O) OBRBERELIOFTHEIN TV 2WA DL KkF2HEE L,
FATI 20024F 12 H %> 5 2004 4F 3 H 12 THT W, ARFE BAFIZ20024E 12 (527%), 200344 A (Bi%) BX O
20034E8 H (%) 12, CHIZ20034E11H (), 20044E3H (Bi%) B L U20034E8H (HF) 2BV, %
AR R OB 230, 7 — & PUE & BRBHRINE 1T 5 720 20034812 81F % 4 H O PRI & kK E %
Table 1IZ/RT o MR L LAREDFER, X, WAREZEEIIY, WAL SAERELHEE L2, AMB L OBHIZAS
ofiFEE L L, CHIRAKRFOf#EL L LTz, P r/h~K) O, ER, KREBIOWALEIE, L4
5.3 %M (3~ 9kiih), 32X (1~6MEXK), 334 kg(250~420 kg) B L U72 LU4~11 L), KD 77 (4~ 117%H),
BOPER(1~THER), 461 kg(410~540 kg) B L 164 L(2~9 L) T, AFDLIFY v — ¥ —Fi & fE 1A & DM,
KEDE G L T —ME DM TH > 720 #GFRORIE, KEEKT L IESAROBY R L IZRIE2 ) THlEL,
RFH ¥ IV ERET2, SR ¥ 7V E R 1270 C T8 M RIH M L Tz 2 L2121, B L Cilfe
frl7ze —75, FEOMME & HFRAD 5~/ ¥ A ) FZERIMAE 2 TR, #%722123000 r.p.m. T 1555 L
JLER LTSS > TV R4 -20°C THASIATF L7z, M o) » (P), Cab X O MgilEoMlEIziE, MmAEz b
V7 aufERICE o T ¥ 87 LTR7ZZEBIZ TV, 3RO Cub L O ZniREollE Il Rz e —7 4 ¥ 770
v 712 &) 120 C Thn#kez: L7230k 2 v 7z RELo BB B TIT v, SR Y 70 & E B ICHARIZHEITL T
B RFETHMZIT o720 R DONa, #1974 (K), P, Ca, Mg, Cu, ZnB &L Uk (Fe) & & MIEF D Cu k Zn
DOWEITIE, RFE IR TR L BIERBO 1 | HEAWR TR L2 E Fv 7z, PREIZRITH0O0E
A (V-520, HAS) 12X Tl Lz, Nab & OKIE%8#EICE 5T, Ca, Mg, Cu, Zn$ & UFeit
FEZ IR & > TR o5 Bt RN (AA-6600F, EEBMERN) 2 HwCllsE Lz, kS ik
DIAXTNVERE, FEHROEYWHGECEHARTOIAIVERZRELTCHRAELLZDOZ, REMHKEGETHRLTH
HL7z0 bgE L7223 (W) L BHARBEER O I 2 IV ER LM I 2 7 VIREICRIZTEEL, WTOK
FEFN R, AEKES% & L CR/NE RT3 12 1 X 0 T L7

Y = u +Pi+Sj+ (PS)ij + Eijk

2T, Y=FMEM, u=47, Pi=SilroR, Sj=FMomE, (PS)ij=% L FHOLHIEN, Eijk=3%
Thbo
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Table 2124 EKFTH§ 2 KOG E LR T, MERIZIZAFT T, BE, M7EoadZEEPHushtn
7205, WO, FH, REMIIBWTHA T I8 ELMERHET, 4T73-110 kg /¥ -H, KI-T98-
133 kgizMy/BE- AR G- S, ZORIZE - BEFICE Do BEIIWFICHFT03-17 kglzh /- H, KFTl4-
37 kg¥Wy/HH- BRS8N TW72as, 3 BEFIIITZEA LRGSR TV R Doz IREFROLRPTIEZ7 A~ Ll
WO R FF OGBS, HEFMICE-> T by Eua v, EENE 7T vk, KX 285 8h
Tz, WIEFR OB G RIL1.8-49 kg /- HT, WEICBI2H5EDE {, BHTIIMoR & itk L T£ <
WE-EhTwiz,

Table 3ICHHFRH O H I AT VEREZRT, KBBLHEDOL VA T T ITOPB LU CudiiEfs 4 011% (0.04

Table 2 Amount of feed supplied for cattle and buffalo in 3 villages of Rampur, Chitwan, Nepal
(dry matter kg/day/head)

Villages Feeds Cattle Buffalo
Rainy Cold-dry Hot-dry Rainy Cold-dry Hot-dry
A Rice straw 73 =23 108 = 1.9 104 £ 19 98 = 1.6 133 £ 1.6 124 £ 10
Native grass 1.7+ 12 05 % 13 09 = 1.6 14 £ 03 02 = 04 07 =12
Wheat bran 22 =06 1.7 £ 05 18 £ 04 1.1 +03 1.3 £ 05 17 £ 03
Commercial concentrate 02 =04 01 %03 01+ 03 08 = 04 0 00 = 0.1
Others® 1.3 +04 06 =05 02 = 0.1 1.1 £05 05+ 08 0.1 = 0.1
B Rice straw 96 = 1.8 92 = 16 95 = 1.2 -° - 107 = 0.6
Native grass 0.3 =04 02 =03 02 =04 - - 0
Wheat bran 29 =03 24 = 04 25 =04 - - 29 =02
Commercial concentrate 19 = 05 19 £ 04 22 +03 - - 25+ 03
Others 0101 01 = 0.1 0 - - 0
C Rice straw - 10.6 = 24 110 £ 1.1 12.1 + 34 119 + 35 113 £ 25
Native grass - 09 £ 05 00 £ 0.2 3710 07 £02 03 =04
Wheat bran - 18 £ 04 09 = 1.1 19 £ 09 22 +08 15+ 12
Commercial concentrate - 05 £ 05 03 £ 0.7 06 £ 0.7 09 £ 0.8 04 £ 0.7
Others - 0.7 =05 16 £ 05 1.8 = 06 09 =08 16 £ 10

Values are means * std. *Maize stems and leaves, corn flour, brewery waste, mustard oil cake and rice polish. "No lactating animal.

Table 3 Mineral concentrations in feed supplied for cattle and buffalo in 3 villages of Rampur,
Chitwan, Nepal

Feeds Phosphorus Calcium Magnesium Sodium Potassium Copper Zinc Iron
% on a dry matter basis mg/kg on a dry matter basis
Rice straw 011 =004 038 001 021 £002 0037 £002 203 =035 23+ 04 346 £ 77 280 = 57
(0.04-0.18) (0.36-0.40) (0.19-0.25)  (0.016-0.080)  (1.46-2.45) (1.9-3.0) (24.8-47.9) (227-375)
Native grass 046 = 0.13 055 + 0.12 031 = 006 0.035 = 003 275 = 041 49 £ 1.2 315 £ 57 266 + 107
(0.34-0.66) (0.40-0.70) (0.25-0.41)  (0.010-0.079)  (2.04-3.19) (3.3-6.7) (34.8-39.8) (88-415)

Wheat bran 088 = 016 0.09 = 0.01 035 % 002 0.009 £ 0003 125 * 0.14 120 = 1.8 759 £ 6.5 146 = 36
(0.64-1.06) (0.08-0.10) (0.32-0.37)  (0.006-0.012)  (1.02-1.39) 9.3-15.2) (70.1-87.7) (105-220)

Commercial 128 =021 092 £ 032 050 = 004 0440 = 0089 254 = 0.65 71 %11 465 £ 9.9 407 = 38

concentrate  (101-1.63) (0.51-1.48) (0.44-0.56)  (0.320-0.600)  (1.90-3.84) (5.6-9.2) (34.4-64.3) (342-470)
Corn flour 034 =012 003 =002 013 =001 0003 £ 0.003 042 = 005 19 =02 215 = 29 58 £ 15
(0.14-0.47) (0.01-0.07) (0.11-0.15)  (0.001-0.006)  (0.35-0.47) (1.5-2.1) (16.3-24.6) (33-76)

Brewery waste 039 = 007 029 £ 004 0.10 £ 0.02 0.012 = 0004 0.10 = 0.06 115 = 1.6 44.1 =50 221 = 30
(0.34-0.47) (0.26-0.33) (0.08-0.12)  (0.008-0.016)  (0.05-0.017) (9.9-13.1) (40.0-49.7) (190-250)

Mustard oil cake 1.37 £ 004 059 = 0.01 044 = 001 0.026 = 0030 1.60 = 0.36 58 £ 38 466 = 1.0 414 = 35
(1.32-1.40) (0.58-0.59) (043-044)  (0.001-0.070)  (1.40-2.13) (3.6-11.5) (45.7-47.9) (367-448)

Rice polish 120 £ 063 007 £ 001 044 = 0.14 0.005 = 0005 1.03 = 040 6.2 = 20 450 = 190 228 = 42
(0.56-1.97) (0.06-0.08) (0.24-0.55)  (0.003-0.009)  (0.52-1.49) (4.3-8.0) (25.6-69.7) (192-288)

Values are means * std (minimum-maximum).
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~0.18) BLU23 mg/kg (19~30) THOHFHIILEK L TR > 72, BEMEE LTHYONRTWR 7 A, Y
EFERATHBLOKXAOCam®miT P TOLI%U T ORMEZ IR L7ze T OBCE SR 2 B < #6588 0 Na & & 13
F30.04% LT THRD T K, Fe&®i3200 mg/ kgbh LOfEZIRT S DA% %2572, Table 41X TR T 584G
FREH RO I AT VERERT . LRI AT TP2%033%, Cabt035%, Mg#h'025%, Na#dt006%, KA
19%, Cu#?'42 mg/kg, Zn7%41 mg/ kg, Fe?3264 mg/ kg TH o720 Mgldis#zF, KB L ZnldHWFICMEKL (P<
001), NaldB#ZF, CuldWFIEm» o7z (P<001). BHIZMOIIZHTP, Mg, NaBXUCudm<, Kidfks
272 (P<001), Table 512K T 2 MAG G FREZY RO I A TV EREZIRT O I AT VEROEIAT
R LT IZFB OGN %R L7,

Table 4 Mineral concentrations in rations supplied for cattle in 3 villages of Rampur,
Chitwan, Nepal

Villages Seasons Phosphorus Calcium Magnesium Sodium Potassium Copper Zinc Iron
% on a dry matter basis mg/kg on a dry matter basis
A Rainy 023 =008 032 =003 024 =002 0020 = 0010 190 = 0.23 470 = 084 385 =45 220 = 16
Cold-dry 026 = 005 034 =002 022 =001 0039 = 0007 219 = 0.10 348 £ 047 441 £ 15 267 = 13
Hot-dry 029 £ 008 037 =002 025 = 002 0.058 = 0.009 230 * 0.15 323 026 494 = 25 255 + 4
B Rainy 040 = 007 035+ 006 027 £0.02 0065 £ 0012 149 = 0.11 413 =069 369 =40 231 = 13
Cold-dry 041 £ 004 037 £0.02 025+ 001 0073 = 0024 154 = 042 467 £ 031 518 =23 235 + 12
Hot-dry 039 £ 002 036 =009 027 =001 0.139 = 0008 187 = 0.05 425+ 018 438 £ 15 228 = 4
C Rainy = - - - - - - -
Cold-dry 029 =004 035 =004 022 =002 0041 = 0014 200 = 0.12 377 £ 025 326 £ 16 329 = 14
Hot-dry 026 = 005 033 =008 023 =001 0036 = 0024 215 = 0.18 332062 307 34 339 = 29
Significance
Village s NS ok sk ok sk ok ok
Season NS NS ok ok ok ok ok ok
Village x season NS NS NS o NS ox o NS
Values are means * std. “No lactating animal. **: p<0.01, NS: not significant.
Table 5 Mineral concentrations in rations supplied for buffalo in 3 villages of Rampur,
Chitwan, Nepal
Villages Seasons Phosphorus Calcium Magnesium Sodium Potassium Copper Zinc Iron
% on a dry matter basis mg/kg on a dry matter basis
A Rainy 013 =003 039 =006 024 =003 0038 0036 193 = 0.17 377 £ 044 34419 238 = 1
Cold-dry 021 =002 035+ 001 021 001 0.039 £ 0001 224 = 0.08 302 =027 431 =15 276 = 9
Hot-dry 023 =001 036 =001 024 =001 0053 £ 0004 231 = 0.04 298 =012 496 £ 10 256 + 2
B Rainy = - - - - - - -
Cold-dry - - - - - - - -
Hot-dry 039 =001 036 =001 027 £ 002 0.142 £ 0001 187 = 0.01 426 = 008 442 £ 04 229 £ 1
C Rainy 037 =006 038 =005 027 =003 0032+ 0015 192 = 034 537 =128 370 £ 40 268 = 19
Cold-dry 033 =006 036 =004 023 =002 0.048 £ 0.022 200 = 0.13 411 = 078 344 = 38 332 = 12
Hot-dry 029 = 004 032 =005 024 =001 0033 £ 0017 209 = 0.11 389 =059 326 £ 28 335 = 17
Significance
Village sk NS ok ok ES ok ok ES
Season NS * Hx * * sk * %
Village x season * NS NS NS NS NS ok ok

Values are means * std. *No lactating animal

¥ p<0.05, **: p<0.01, NS: not significant.
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Table 6 \ZFLFDMAET I A T VIREEZ IR, ¥ TPiA59 mg/dL, Ca’'85 mg/dL, Mg#h%2.6 mg/dL, Cu#’
056 4g/mL, Zn?%0.67 ug/mLTdH o 7z. LM MgEEIX, WFEICBWTHEL, CulERBEFICBV TR
Motz (P<001)o FAEOPHIBHASAMICHRTHE -7z (P<005), Table 7IZKFDMIEF I 2 T IVIREZRT,
VTR L7206, KREoMmEEh MgigEIZ4 TR THE <, 31~35 mg/dLOfEiE/R L7z, EEH P, Ca, Cu
BIOZnigEIE, 3LE LRS- ORISR E RERITRD SNARD o 72,

Table 6 Mineral concentrations in plasma of cattle in 3 villages of Rampur, Chitwan, Nepal

Villages Seasons  Number Inorganic phosphorus Calcium Magnesium Copper Zinc
mg/dl ug/ml
A Rainy 14 5.35 = 0.89 844 + 055 250 + 027 055 + 0.14 0.63 + 0.11
Cold-dry 23 535 £ 0.95 8.39 £ 0.52 271 £ 0.35 059 = 0.17 0.70 = 0.14
Hot-dry 19 6.07 = 157 861 + 0.53 242 + 033 054 + 0.15 056 + 0.12
B Rainy 27 597 + 149 848 + 0.75 283 + 043 059 + 0.26 0.62 + 0.16
Cold-dry 26 6.18 £ 1.23 8.58 £ 0.66 255 £ 0.36 0.60 = 0.13 0.69 = 0.17
Hot-dry 29 631 = 131 830 + 0.58 2.65 = 031 050 + 0.14 0.76 = 0.17
C Rainy 0 - - - - -
Cold-dry 5 564 = 0.76 846 + 0.31 242 = 0.08 052 £ 0.19 0.64 = 0.15
Hot-dry 5 592 £ 044 8.35 £ 0.31 220 £ 0.22 042 = 0.38 059 = 0.19
Significance
Village * NS ok NS NS
Season NS NS * s NS
Village x season NS NS * NS ok

Values are means = std. *: p<0.05, **: p<0.01, NS: not significant.

Table 7 Mineral concentrations in plasma of buffalo in 3 villages of Rampur, Chitwan, Nepal

Villages Seasons  Number Inorganic phosphorus Calcium Magnesium Copper Zinc
mg/dl ug/ml
A Rainy 4 540 + 1.23 8.02 + 0.65 346 + 0.46 050 + 0.16 047 = 0.20
Cold-dry 5 498 = 1.79 9.13 £ 0.54 3.07 £ 047 0.62 = 0.19 0.66 = 0.08
Hot-dry 5 541 + 0.74 875 + 044 3.05 + 0.16 0.66 + 0.25 052 + 0.02
B Rainy 0 - - - - -
Cold-dry 0 -
Hot-dry 2 561 = 1.19 835 + 0.26 353 + 047 044 * 0.02 047 = 0.05
C Rainy 14 591 + 1.07 855 + 0.44 3.06 + 0.33 0.67 = 0.28 058 = 0.09
Cold-dry 15 545 = 1.02 8.30 = 0.60 331 + 043 0.68 + 0.24 057 = 0.13
Hot-dry 12 552 £ 0.89 877 £ 043 3.29 £ 043 048 = 0.11 0.68 = 0.12
Significance
Village NS NS NS NS NS
Season NS NS NS NS NS
Village x season NS i NS NS *

Values are means = std. *: p<0.05, *: p<0.01, NS: not significant.
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zZ =

7 T A IR TIEAE @ E A 20 Thi, 6 HE LA TH L. 4+ 7 7I3FEMZE L THERI N TWE D,
FEBMER L LTERAA SR TW2EZE R 6N5, —7, WINOMNIZBWTY, BEFELEBEFIIBITL/457
T OKEREIIMFICHKL TE L, WERIIHROKGELS 0> 72 (Table 2)o HHZZIIKIR O 25 CHr e 20 T
WAL, BEFIVWNICL)EHIAETHRNTH 2, WEIIIHHEOLEEPHEIIR S, N2 THERD
TDN & CP&RIEA T 7 T 12l L CEV 20, MECBLCRFEAMBARL LTSRS LTwzeEibh
5o Flz, WHRIKEBFMCEEINIWFISREN 2 b TR 2 INDHER, AFEMHICAROY—-2 2025
RS Lo, RIEFAHOKGEDL LS hofzEI N5,

IREFE OG- I BN AR b £ 202 o 72 (Table 2)o 724 F7 7 OS5 RIIBNIRD D adr ol FELIRELS
BThHo7AOPEMgEmI AR HRTHE L, KE&RIZE2 572 (Table 3)o 72477 7DP & CuFaidi
OTEDP 5720 TOFNE, BHIFMOMIZHRTRGS IR B OP & Mg, KAMREZRLAEEZONS, £
72BN TIEINaB LV Cuz %  GOMHOBWESFEASL C SN Twiz720, BRSO Nat Cudb & o7
EEZObND, FFHEOFMEOEND, BEGAHFOIATINVEROFMHICLZERIIIMLI-EEZ OGN
%o Thbbh, WREIIMBOFHIILT, WHEGHEHPOK, ZnB LU FedMh<{, CudiEr o7z, Lo LIaS- gl
DIFTNVERIZEFA—FABTOY Y T VICI YV RELER LD 572720 (Table 3), FHill X 2Z(LETONT—
BICHD SN D L IZRS o 72,

HARf A2 i e - L2400, FUAEREREDT10 kg/HOWILFOP, Ca, Mg, Nak X UK ZRm 345 4 ftEz Wi 0.29%,
046%, 020%, 018%% £ 1°0.80%, WFF-?DCu, ZnB L U'FeRE1I45 4 SIRZWH 10 mg kg, 40 mg/ kgB £
050 mg/ kg LTw2 %, fUATHT 2SR O I 2 7V E R, Mgk KIZoW T EE RSO & i
Zokma EE o Tw/z (Table 3)o —HAF 7 7OPERIIEREEZREITERY, 41777 EHEOZn Gl R
HEL VR EDRD o 72, 7AIRHIROREFAR P OEEN S o 72720, BESGETOP, MgB X W ZnEE
BEREZIZTMALTCWZEEZONL, T EIEFHINIZ, Cald—EBBE & HIROR & HFE % v T 2R E
UTTHo72. Nald OB GHFRZBR\WT, Culd 7 A~ LS 2 Bw KR ERDPERBUTTH Y, JHIC
437 DONak CumdMED - 72720, BHGEFROERED EREEZ K& { FHl»Tw7z (Tables 4 and 5), Fe
A GEVE T O SRR 2K X < L5 Tw7ehs, hERAERRCTH 51000 mg/kg'? % LW 2 2 L3 ho 72,

A oIMEETR P, Ca, MgB LU ZnitEOIEFHPA% % 4 4-6 mg/dL, 9-10 mg/dL, 1.8-24 mg/dLB L 10.7-
13ug/mLE Sh 2, 7 McDowell® 1370 Cuk Z DIFEEMH & L ClnEr Cuil 0,65 4 g/ mLELF 24208 L 72,
AT I OIS P PHREE O FMEIZIEHH BN E DL Lol Z /R LTz (Table 6)o KA-DIMEEH PiigE
H131F4-6 mg/dLOFHPANIZH 72 (Table 7)o ZDOZEDLIFBLUKFDO) VRBIIHFFOPERES KLWLL
TIEFRRBIIH -7 EZOND, 72, BNOASB L OKRFOMAERPIAMEOF & I L T o 7201, ik
HFPEREOEICERLZDDEEZ ONL, £ DL LKRFDOIMEEP Cal X IEFHHIP 2 2R TR > Tz, Th
FAEM % U TR SRR O Carm DS ER BT THo 72T L AR LR L EZON DL, REDMEEH Mgl
IEFH#HZ REo Twiz, SHEHERTOMgE RS ERREZIFITWMIZ LTzl eilkbeEx oD, $72, filf
O KIS G- BRI 15%~24% O I E W EZ R L7225, K/ (Mg+Ca) 4= [LiZ1.1~15T, MgOWIUI R
AMIZLY AT Y Z— %5 XRITEHADH 2 & SNBITEEGE (522 Tkt o 7z. Ao iEd Mgk
13F#322 mg/dL T (261 mg/dL) ICHEKL TEd o720 SHUTBIRAKEZ RS E LzREOMEY L LT
D, KE—BEOMgRHIEERLLZEEZRBLTVWLONE LR,

SRR O Zn ERIIREOIREZIZITWMZ L T2 EZ 5N 575, AFICBVTE9%, KEITBWTT77 %DM
OMAER ZniEIXIEFHPEZ TH > Tz, B ME2II LD E LWL O OBWHT, EiREDFeDEINAZn DOWL
WEHETLZZEPAONL, Tv FeHW2REBTFeDRZIZE 5> TFek ZnDW T OWINAIMEE SIS Z Lh b,
3 T VIR IEEOUIL A # = X AHMO T2 &2 5N U BV TRBEVICHEBRICH 5 2 L AVRE
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SN 4B L UHIEICHE VTS 1000 mg/ kg B o Fe DA R IO Zn it 2 KT S 45 2 L AHE ST
W T R BT B RG-SR O Fe & 13220 ~ 330 mg/ kg T, Zn DB~ OER % HET 5 2 L S EERIY
ICHERE SN B EDOERE TR 0> 72205, BN Z FedZBHIUC L ) ZnORNEREL WA L, ZHUfE-> T
R Zn MK T L2V D 50 FLFICBWVT67%, KB T 56 % DA L4 Cu il 1 IE 4 &P %2 T il - T
Wizo ZAUFEMZE L TREG T OCut BV ERBEU T Tho 2 2 e ERENEEZbND, —T7, K4H
W2 B TERH O Fe F 75250 ~500 mg/ kg FEEEOBATE CudWLZ BHE L, FFHIBA O Cu Ak & < M4 i Cu ik
FEAAR T S 42 2 LA ERICHRASNTY S Y, Kumagai b 134 ¥ FA Y7 Vv T BB X OH s £ THELZ T
572, FEEOHITII BTl OMER CulREPRZMEERL, TORERE LTETOKCuEEOM, FEHICEE
N%400 mg/ kgl LOFe DG % g L7=% 7, Zn & [k, % &OFET FeASIEh o Cuilt i1 B84 RIT L7
THeED %6

PO, AB X OFHIC L 205 R OMKORCAREGFEETOI A7 VEROLEHZ 25 LTVWEIE
MRENTz, F72, fRBLOMER I AT VERND, BFEMIROL - KFFEIZBWT, HEMIZCa, Na, Cub
LU Zn AR LTV A RIEARIB SN2, WA LZVTROBRICBLTY I 2T VOMRIEIT> TORhrozl
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