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Effect of Feeding Deodorized Poultry Droppings which
Contained High Level of Iron on Tissvue Mineral
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CEIRLT, BEViLY, WHE, WK FEENRS L CRERRE AV TERKILL, Fe Cu, Mn
BI®In OFWELELFER L. MK OWTIR, ~ESary (Hb) fH&£isdom
BHO Fe RE2HE L. ZHMETRODIIRTRIEIIE &L biT- 172,

# B B R

1. H&EREIUEEELRR

2EBRMEPBLTO 1 BEEEEER, NRBXD 0.702kg it L, DPD 25X s & ¢ n-DPD
BEXTIR, Fhah 0.560kg X 0.548kg L HE (P<0.01) {ENMETH -1z, F1fk
BRI 2 Tid, n-DPD AS5XTHbD 5 OBENEBENMEDIEZ» X, ThEThORIKEITD L
Nz -iz.

Zh 5 miEFRI: Table 1 iTRT LB TH 5.

Table 1. Gain of body weight and feed intake of fattening steers fed
with DPD and n-DPD.

Diet Control Containing Containing
159, of DPD 15% of n-DPD
(Number of animals) 10 ® @

Gain of body weight (kg) Mean S.D.

Initial weight 228.7 21.7 224.3 16.0 226.6 18.1

Final weight 463.7 46.3 423.3 42.9 410.8 25.5

Daily gain .702  .088 .560  .094 .548 .038
Feed intake (kg/day) Mean

Concentrate 4.496 4,247 4,464

Rice straw 2.304 2.128 1.375

DCP .469 . 452 . 486

TDN 4,242 4.031 3.894

2. FERPHRTERE

SRERIC B 12878l & ¢f DPD, n-DPD @ Fe,Cu, Mn # Xk ¢f Zn OZMEBLEST S Table
2 RRTEBHTHAB.

chiekas DPD #7137z < n-DPD iz § »7cbd Fe BaFhTxh, 72 Cu, Mn, Zn 7
FXODNWTEPRIVEBRE Tz, Ehb2 5% 0N T Th T NOBBILHEEZIL
B¢, ziic DPD %&tefikiho Fe X8 Zn i, WREMEICHRTELDTE N LMW
»5htc.

Table 2. Trace mineral concentrations and amount of water in rations.

Water Cu Mn

s Fe Zn
(%) (ppm in dry matter)
Control diet 15.0 11 5.9 21 56
Diet containing 19 of DPD 12.2 295 6.4 40 103
Diet containing 15% of n-DPD 11.9 98 8.2 37 68
ay 11.3 116 3.1 28 47
DPDe= 13.0 1880 26.8 147 143
n-DPDv 12.5 594 21.3 128 133

sDPD: Deodorized Poultly Droppings (dried).
bp-DPD: non-Deodorized Poultly Droppings (dried).
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3. FRHAHBRTERE
FEBE A O BonsRsE % Table 3 wwRL .
Table 3. Effects of dietary DPD and n-DPD on trace mineral

concentrations of liver of fattening steers.
(ppm im dry matter)

Diet Anim. No. Fe Gu Zn Mn
1 49.3  173.0  173.4 5. 68
2 33,1 94.4  170.0 6.03
3 20.9 1561  175.3 5.63
4 39.7  210.2  149.1 5.98
8 27 Bas o e¥
Gontrol 7 2.5  1%5.3  123.0 5.10
8 24.6 1669  127.8 3.52
9 33.6 97.2  100.8 3.63
10 2.0 1329  120.3 4,00
Mean 34,4 1461  143.5 5.34
S.D. 0.6 36.5 25.3 1.38
1 231.2 7.2 154.7 5.98
12 101.0 3.0  150.0 5.58
13 174.2 67.5  157.9 7.96
Containing 14 101.4 67.6  140.5 4.68
15% of DPD 15 120.1 34.8 1297 425
16 93.9 57.6  112.0 3,69
Mean 138.5 56.0  140.8 5. 36
S.D. 54.3 16.6 17.5 1.53
17 25.2 80.4  163.9 5.43
18 2.4 1031 107.7 5.12
Containing 19 31,3 117.8  121.3 3.82
159 of n-DPD 20 40.4 1190 1289 3,67
Mean 34.8  107.3 1305 451
S.D. 8.0 14.0 24.0 189

zhick s &, FeBBDLEEIZ, DPD 5K 138.5(454. 3)ppm T, WHWX D 34.4(+9.6)
ppm Bkt n-DPD #5X®d 34.8(+8.0) ppm it LEE (P<0.01) ZENETH -7z Uiy
L, Cu BEOYEE X, DPD#H5XH3556.0(416.6) ppm T, XMEX D 146.1(436.5) ppm B L
¥ n-DPD 55X 107.3(+14.0) ppm W LEFE (P<0.01) (&<, #AO Fe BE & ofic
B (P<0.01) AoHE (r=-0.59) »@E» shtz.

Zn #@EEOEHEE, NBEX, DPD #A5K#& L n-DPD #£#5X ¢, #h%£h 143.5 (+25.3),
140.8 (+17.5) 3 X ¢* 130.5(424.0) ppm &, n-DPD 5K CEFEOHBEVICEE LI 20h
1z, 1o Mn BE o0 Td, WHRIX, DPD #5X# L n-DPD 55X DNEE, ThT
1.5.34 (£1.38), 5.36 (£1.53) & 4.51(£0.89) ppm T Zn & [AFE n-DPD B 5Xiz BT
EFECHPENCEERETRII» -1z,

7t DPD #£5Xie B8\ T, BBKTHEMABNBREAER 25472 38 (No.11~13) @ Fe BF
i, 70 ARBE AR 25472350 (No. 14~16) 02 h X h BE T2V AL ) FNER2 R L.

4. BERPHBRTERE

B TREE % Table 4 iWRLIC.

Fe BEOYHfHEiz, DPD 5K, n-DPD 45K L ¢, MEXTxh£h 10875, 7(£2697. 2),
1526.7 (£547.4) B L * 138.3(£102.3) ppm THWRES (P<0.01) zZx=xMAEDbhi. T,
Cu #Ei, WREXD 8.90(%4.91) ppm iz L, DPD #5X Tid 3.52(+0.46) ppm & HE (P



4 ERHAXFEBRBFEHHARE F28% £15 (1976)
0.01) T{E<, n-DPD AEX T4 6.74(+1.37) ppm :HE (P<<0.05) W{EWETH -T2,

Znb Fe vkt Cu oREOBKIZ, FROBELEE BE (P<0.05) waOMHE (r=
—0.52) @9 shic.

Zn BE 2o T, DPD #5KHs 131.5(420.1) ppm, 72 n~-DPD $A5XH5 118.4(+8.9)
ppm T, THREFNNEEXO 136.9(£20.9) ppm i UEFEABEEZZZIED LN -T2

Mn #EEiconTid, MK, DPD 5K X0 n-DPD £ 5K, £ %4 2.65 (£0.61),
2.81 (£0.73) 3L 2.60(£0.45) ppm THWIEHERZEZHEHD bt o1z.

723 DPD #ABEKicis\T, RSB TH# 34 dlyRXEaE %25 %72 35 (No. 11~13) @ Fe ##
B, 70 BiSnEXER 25217238 (No.14~16) 02N L H BE TR 2 WHEWEZR LIz,

Table 4. Effects of dietary DPD and n-DPD on trace mineral

concentrations of spleen of fattening steers.
(ppm in dry matter)

Diet Anim. No. Fe Cu Zn Mn

1 1011 12.80  132.0 2.10
2 113.6 9.01  162.2 2.39
3 20,1 20,51  178.9 3.93
4 148.8 9.03 1226 2,30
;o oE o

118, 3 5 .
Control 7 79.5 525 1128 2.15
8 145.6 6.72  127.1 2.39
9 98.3 7.23  129.7 2.76
10 8.0 1016  115.3 2. 40
Mean 138.3 890 1369 2.65
S.D. 102.3 4.91 20.9 -6l
1 6,929.3 3.67 1577 3.98
12 8,438.7 353 138.4 2,60
13 14, 272.7 361 1378 2.67
Containing 14 11,940, 2 2.66  131.3 2.05
159, of DPD 15 12, 249.9 3.56 96.6 2.19
16 11,423.1 406 1271 3.35
Mean 10,875.7 352 1315 2.81
2,697.2 116 20.1 73
17 2,181.8 873  109.8 3.00
18 1,604.2 6.28  125.9 2,11
Containing 19 847.8 6.38 116 2.97
159, of n-DPD 20 1,473.0 558  126.2 2.31
Mean 1,526.7 6.74 1184 2,60
S.D 547. 4 1.37 8.9 45

5. Mz Hb BE

fyErh Hb g, Table 5. WR3 L0 Th 5.

Hb {giz, DPD #5K 7T, BB 336 A GETHD 2T 12.1~12.7g/dl &, dRR®
# 1L 0g/dl i UTEWETH 525, WIAORBERSWTIFEELZRZEY sz, $17,
n-DPD 8 5Kic2 T4 ARKEERZIRBD bz o1,

6. miF+H Fe RE

Mg Fe #E13 Table 6. IC/RT &B8H Th 5.

miEd Fe B2 HEBEMHME 60 0T, DPD #5Xiz 2.61(£0.34) ppm Th b, WK D 1.57
(£0.2) ppm X bh 3 BE (P<0.0D) KWEHNMETH -7z, F 7z, & THETS DPDBSXIx 274
(£0.96) ppm THbH, WEED 1.62(£0.70) ppm & h FE (P<0.05) THWETH -7z, /5%,
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Table 5. Effects of dietary DPD and n-DPD on the value of

haemoglobin of fattening steers.

(g/100ml)

Days from beginning of experiment

Diet Anim. No. S

60 132 228 336
7 10.6 10.0 9.5 9.6
8 114 2.6 11.9 1.9

9. ) 9.5 )
Control 10 12.1 10.3 11.3 1.1
Mean 10.9 11.0 10.6 10.7
S.D. 1.2 12 12 1.0
4 145 12.8 12.4 12.3

. 15 9.7 L2 10. :
fg}t%}mﬁgD 16 14.0 13.4 129 12.3
o Mean 12,7 12,5 121 1.6
S.D. 2.6 11 10 13
17 9.8 1.7 10.5 8.8
18 9.3 1.1 1.8 11.8
Containing 19 10.1 10.7 10.7 10.1
15% of n-DPD 20 12.7 11.9 12.7 12.1
Mean 10.5 1.4 1.4 10.7
S.D. 15 6 Lo 15

Table 6. Effects of dietary DPD and n-DPD on the concentrations

of serum iron of fattening steers.

(ppm)

beginning of experiment

Days from
Diet Anim. No. — —
60 132 228 336
7 121 1.58 1.65 2.22
8 187 168 67 92
9 159 : 81 11
Control 10 1.59 1.82 1,09 2.22
Mean 157 1.68 1.06 1.62
S.D. 27 110 43 170
1 % BN TR S
. 5 . . ) 0
%’;“gg"]’;gD 16 2.99 3.03 2.99 2,37
g Mean 2,61 2. 49 1.44 2. 74
S. D. S34 193 1.34 -9
17 1.49 1.58 .30 1.07
18 1.49 = 1.37 107
Containing 19 2.71 1.50 1.69 .71
159 of n-DPD 20 1.77 1.82 2. 48 So7
Mean 1.87 1.63 1.46 196
S.D. 158 17 190 117

132 H#5 & 06 228 HTi2, DPD AL SHEKIZH~TEWETH 55,

-7z,
1. =M Fe RE
2 Fe RS Table 7. WRTELH Th 5.

Ry onizh

X 3 & 0 n-DPD $i 5X Tk, & IR THOE 2B TH 360 ppm 2> 5 390 ppm ©H B/
EREH 0L h -T2, F1z, DPD BEX T 4400 ppm PE & ETFH OSSO THAOEIZ 50T
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Table 7. Effects of dietary DPD and n-DPD on iron concentrations
of whole blood of fattening steers. (ppm)

Days from beginning of experiment

Diet Anim. No.
60 132 228 336
7 369.8  331.3  323.0  228.4
5 34 i o0 ana
Control 10 436.8  387.5  381.0 515. 6
Mean 394.9  368.8  359.5  440.3
S.D. 43.2 25. 4 34.6  146.9
5 308 ey Pae o
Containing | 16 336.2 3875  405.0  575.6
g Mean 4220 403.1 380.8  537.7
S.D. 120.5 35.5 15.3 47.8
17 358.6  378.1  326.0  348.3
18 313.9  350.0  384.0  537.7
Containing 19 358.6  340.6  359.5  518.8
15% of n-DPD 20 436.8  387.5  402.0  510.7
Mean 367.0 3641 367.9  478.9
S.D. 5101 22.3 32.9 87.8
PEELRZEZIBRD NI -1
= ®

AEECA N 5hic DPD 3HiEsgk 2 FH & T 2 MBI TUE SN THY, PRI EBEED Fe »
EH L, BEMEI N n-DPD @ Fe MEES £12072 0 b - iz,

DPD #5X i, [Fils 0B sh @ Fe 0FREVED bh 55, L LR
MW Bt L 2 8 DEEL SN, BB n-DPDRBERIT oW TIE, P TR
KeEsid7el, BB Thzh O Fe 0BG A 6h 508 DPD 5Kt~ TE» -T2, Th
bix, n-DPD AE5X ok Fe #BEY DPD i 5XOZ AN TH 2 Y B -2 C EBTESE
REZzohs, chbiel, Cu @&, DPD # 5K CHBS X OB E s ics b TEL,
%7z n~-DPD #$5X T8 LT3 2 HA»A SNz,

chd Fe & Cu tofficiz, B (FFiE: P<<0.01, BEE: P<0.05) SEOMEESBED 6N
1253, Thix Marston 620 L#ir—IT L TW3. 1 Standish 57§, K 400 ppm
@ Fe 25353 L, BEHPTLED Fe »ERL, —75 Cu FEVETT cHEL TV A,

ThosDkEEN 54T, DPD % 20t n-DPD o BBE® Fe ok h it ih sz Cu o
EBETT3 0eBbh.

Mn 40 Zn €20 Tk, WTFh I FELEIED Sheh - chs, Standish 5779 3 A6
i Mn X0 Zn w332 Fe OBEBIED 5NN E LT 3B,

Hb fE, mEd L or2iid Fe B, MBEFRTOLETORE2EBRNTHIN EERZEIE
5NV, DPD BBk h, Bt ESEINER L Y BNMETH -2, CHhIRBIEL T, Standlsh
57k, Hb {Hix Fe ZAOBERZI N E LTV EY, KNICEBECERshIc Feitkb,
Hb GHREEIZ IS A 6 DB H 2 O TIX Iz EEbhi:.
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AFg iz, DPD A5 34 Hd 302 70 A 2B EEF ORI DWW TOSTIC S bbb
59, FFRCER s, BRED Fe Bzh Tz e 5, DPD 0iSHRA KN Fe
BEZILED-ZOTRZVWH EH#EEYNS. Standish 67 ik 3 ¢ IEEFH D FHE I Fe %
FeSO, oz T 400, 1600 ppm iZiind 5 &, WEBECHEEGESET T 2HA2BH TS, T U
T, ¢BREHOES X CEEO Fe 812, MRMNX T 185 1219 ppm, - 400 ppm X T 269,
2671 ppm, X 5 1600 ppm XC 605, 8941 ppm T -71z. Zhiexd UARE Tk, DPD 5K
(295 ppm [X) ©138.5, 10875.7 ppm T& b, n-DPD #5X (98 ppm [X) T 34.8, 1526 ppm &
FHN Tz

Ch 6 D¥FED» S DPD @@ Fe 2B Uiz nlgE i » b i Bbh 245
n-DPD A5 T §BEMSTENC &, 12, BESHO Fe BE s WTH DPD BEXOEE
BERVTI2 Standish 67 OWELHE LT T iz & ELBWZ & EH 5 DPD i Fe LIShic
DPD & 34 i3 n-DPD OR#EMEW 2L D {ENT &, 50V, TAhOORIEAZNNAIZZALD
DOERMELT AT L EL LN

3 #

ERIREERES T, RENEE LA (DPD) & 203, #EB LA (0-DPD) % 15 %5t R
TEAMELESHT 20 FOERITERBR 2 1T- 0 & CABERES»Z Y BEh T, FTTELH
BEic A Fe BEZELRIZTOTRLIVH EEZZ, AL LEBBETORELESREL
S MR TN TRRE L.

(1) DPD  Fe &81% 1880 ppm T, #h % 15 %5t ¥l T2 295 ppm, F 72 n-DPD
Fe &8t 594 ppm T, #h% 15% &t fHikih it 9B ppm &, Wihd HEXERF O 11 ppm
U is b B - iz,

(2) 1[¥gEEEr, WEXo 0.702kg/day iexilL, DPD #X ¢ n-DPD #5XTizzh
Zh 0.560kg/day B¢ 0.548kg/day & b {ENETH - 72,

(3) IFBirh Fe &k, WRBXm 34.4ppm i L DPD 4 5XTik 138.5ppm L FE (P
0.01) iw@E» -7z, Zhiedl, Cu S8 EXAS 146.1 ppm TdH - 1z DicxdL, DPD #HE5X T
i3, 56.0ppm HE (P<0.01) iw{El, ChoHiFEFRO Fe 310 Cu B2DEI EE (PK
0.01) ZzEOHEEMED Lhiz.

(4) W+ Fe &8z, XWX 138.3 ppm il DPD #45X 45 & ¢ n-DPD $3E5X T,
ZhZxh 10875.7 .5 L ¥ 1526. 7 ppm & HE (P<0.01) k&b -1z, Chicdl Cu &, W
Xod 8.90 ppm iz L DPD 35X Tk 3.52ppm & 52 (P<0.05) (&, i bR o Fe
I Cu FROMIKEE (P<0.05) LEOHE AY SN,

(5) ko &5 DPD a5ic & 2BEAREDETIE, DPD it&Fh 2:8F @ Fe ik 2THE
b DS, n-DPD 51 > TH A ENIEKTT 52 25, DPD & 340z n-DPD XM
Dotz &, Fh, Th oD Fe LANCHEEAR2MA 22 A 5 OERBH 5D TRSVD L
Bbhiz.

FRERDBICHIZY, TREPNTIIZOICEBRFEEIZ ARG — BB 0 6 F#T 5.
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Summary

Daily gains of fattening steers fed with the rations containing 15% of deodorized
poultry droppings (DPD) treated with iron sulphate in Fukushima-Pref. Livestock Sta.
were lower than those of control group.

In this experiment, the mineral contents in tissues of steers fed with DPD, non deo-
dorized poultry droppings (n-DPD) and control diet were studied to clarify the reason why
the lower gain of body weight of fattening steers was obtained in DPD group.

Diets containing 15% of DPD and n-DPD were contained 295ppm and 98ppm iron res-
pectively, and these values were higher than that of control diet (11ppm). After feeding
with three kinds of diet described above for 48 weeks, all steers were fed with the control
diet for 34 or 70 days before slaughter. Blood samples were obtained from 11 steers of
three groups after 60, 132, 228 and 336 days from the beginning of experiment. Liver and
spleen samples were obtained {from each steers at slaughter. '

Iron concentration in the liver increased (P<C0.01) by feeding the diet containing 159
DPD, but copper concentration in the liver decreased in contrast with iron. Iron concen-
tration in the spleen increased (P<{0.01) by feeding each diet containing 15% DPD and
n-DPD, but copper concentration in the spleen decreased by feeding the diet containing
152 DPD. The correlation coefficient between iron and copper levels in all steers was
—0.59 (P<0.01) in the liver and was —0.52 (P<{0.05) in the spleen.

No significant differences were found on the levels of zinc and manganese in tissues
of three groups.

These results suggest that high level of iron contained in DPD diet depressed the gain
of body weight of steers, while other factors might be contained in the poultry droppings
because the gain of body weight of n-DPD group was also slightly lower than that of
control group.



