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Effects of Protein Bypass Treatments in Oilseed Meals on
Availability of Mineral in Sheep

Park, Woong Yeoul

The effects of heat and formaldehyde treatments of soybean meal and rapeseed
meal on ruminal release of minerals from the meals were studied on three sheep
fitted with rumen cannula. Oilseed meals were treated at 133, 143°C for 3h or
added with formaldehyde at a level of 3, 5g/kg. The ruminal release of P, Ca, Mg,
Cu, Fe and Zn from the oilseed meals was examined using the nylon bag
technique. Effective degradabilities of minerals in the oilseed meals were reduced
by both treatments. The results suggest that rumen bypass treatments of oilseed
meals prevent the release of minerals from the meals during rumen digestion and
suppress the availability of mineals for ruminants. Eventually, the increase of
heavy metal pollution in soil is anticipated due to the increase of mineral content
in the feces of ruminants by ruminal protein bypass treatments.

Key words : sheep, nylon bag, soybean meal, rapeseed meal, phytate, mineral
availability
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7S] ghald 390 2 Phytate(Myoinositol Hexaphosphate) 3Feko] =& ¥} (T %
vl A Fdt 5)7F 2ol AREEa l=H, o]# 3k BFFoll= Phytate $HaFo] 2.1, Phytate=
S 7Sl QlojA 19 o] §EES TAAIZITHCook 5, 1981; Forbes 5, 1984; Prattley
5, 1982; Thompson¥} Erdman, 1984). L1} WERE7lEoME w39 mjAEo] EhHlsE
Phytaseol] 2]3}e] PhytateZ} €+A3] o] 8 Hoju I3 # $th(Reid 5, 1947; Raun 5, 1956;
Tillman3} Brethour, 1958). 1 H] Park 5-(1999, 2000, 2002)<] in situ, in vivo 7]&S &-8-3F
AT AT WEH Wyt @iy o] 84S =ol7] /g dld Bypassx |7t BHF
o] @l d iy} A3} & o= Phytate®] ©]-8&-E-S FAAIZTHPark 5, 1999, 2000, 2002). AFE.
W e] Phytates= P ¥4t olyg} Ca, Mg, Zn, Fe, Cu 53} &2 ool FEAy Ao ¥ o
UL, 237 ]HHAN ERGY AFAE FATOEN B FEH 9 o8] Astdu=
X 17h Ath(Cheryan, 1980). & ¥H71=9] @l d Bypass #]2]+ Phytate®] ©]84-& &}
AlA Wh71E9) B BT opue} Foll o3 wjd el SUF

2 AP M= WS AHE3F Nylon-bag 715 o] &3t =] Wh759] 9 oad

T

FaAQ] it g urel] tigh @ Bypass A 2|7 wbejW el M o] FEd e
A

=

Fd4l Cannulag F2sk A5 40kge] W (Corriedale #33} Suffolk #5< &) 357
o AF2] 0.95%2] 7|ZALE(E|RAHAZ 60%, B8] 30%, 54 & F4H 10%)S F
ElAay

2. A@AE A=

1) 7FEAe - o S 2mm 2390w Q' H 5 v I3 SH A
A Ao do} HZ7)o) A 133C, 143CE 3AI1ZF 7FE X &3tk
2) TELHsIE A : 7 ARE 7FEA et FLEA 2mm 2a-ko® AE N F ¥
v 3] =(Reagent grade)Z AMEoll 3(F0.3), 5(FO.5)g/kgS #7135 ¥ niduwo] 3U3H
BAE & & APARE AHESATH
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McDonald(1979)1 4 7148 The-e] F418 AMes}

P=a+h (1%
D HEESI AtR S| BREE()E 0.057E AHEER] AL

4. Phytate 2 #&4d 24

Phytate®] #4212 AOAC(1990)¢] Rl Fsto] dAstith. 4 #&4d &5 P, Ca,
Mg, Cu, Fe, Zn9] 67}A| 2, Z} &S <233} Nitric acid=} Perchloric acid (5:1, viv)]& 3+
&, ICPS(Inductively coupled plasma emission spectrometer)-1000 [Shimadzu, Kyoto, Japan]&
AHg-3te] ARSI THAOAC, 1990).

5. &A%Y
RE SARAE SAS Package(1985)5 ol &3tglor, Zt BEA WEee] dge
49L& two-way ANOVA Wi, 7t A ejoll thgh Fo)4d 4L “P<0.05” W 9) ol A “Least-

Significant Difference Test”E A3} th
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Table 17 2= et AFatell A o] wEF7h5:o] @l Bypass# 2]Ql 7=l elet &

drol=x27t FEZY HEAW LdEdd P S BoFa vk

Table 1. Effective degradabilities of minerals in soybean meal estimated using the ruminal
outflow rate (k) of 0.05 (h™)

Phytate P Mg Ca Zn Cu Fe
Control 80.6" 82.2° 84.7° 45.4° 58.5° 50.2° 75.4°
H133* 74.1° 74.9° 78.2° 28.5° 45.2° 39.9" 64.7°
H143 66.9° 67.6° 73.6° 18.5° 33.5° 37.0° 56.3°
F0.3 80.8° 78.2% 82.3" 415° 53.0° 42.6° 69.9%
F0.5 48.8° 49.8° 61.8° 8.3° 18.0° 20.8° 54.7°
SEM 0.38 0.96 043 0.51 0.58 0.60 113
Significance of effect (P)
Treat 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002
Animal 0.1072 0.4530 0.0289 0.0199 0.0018 0.0242 0.6179

*H133, heat treated at 133°C; H143, heat treated at 143°C; F0.3, formaldehyde treated with 3g/kg; FO.5,
formaldehyde treated with 5g/kg.

ab,cde

Means for three sheep.

Means with different superscripts in the same column are significantly different (P<0.05).

Table 2. Effective degradabilities of minerals in rapeseed meal estimated using the

ruminal outflow rate (k) of 0.05 (W)

Phytate P Mg Ca zn' Cu Fe

Control 67.7° 71.5° 73.8° 44.2° 31.7 21.9° 7.1°

H133* 56.6" 64.4° 65.8" 32.2° 16.6 1.7 15.8°
H143 51.8° 51.7° 57.6° 26.1° 11.9
F0.3 53.8° 54.8° 62.3 29.4° 17.9
FO.5 37.6° 44.6° 55.7° 22.7° 13.4

SEM 0.96 1.03 0.54 0.52 1.80 1.23
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Phytate P Mg Ca zn' Cu Fe

Significance of effect (P)

Treat 0.0001 0.0001 0.0001 0.0001 0.0049 0.032

Animal 0.0093 0.1797 0.007 0.436 04741 0.905

*H133, heat treated at 133°C; H143, heat treated at 143°C; F0.3, formaldehyde treated with 3g/kg; FO.5,
formaldehyde treated with 5g/kg.

Tone ED was calculated from the mean value of 3 sheep in each incubation time.

abede Means with different superscripts in the same column are significantly different (P<0.05).

B A4y A Bypass 27} Phytate ¥+ oz} P, Mg, Ca, Zn, Cu, Fe 59 #&
AE9] A i*a‘%% 3 ZHAAI A THP<0.05). ¥ A3 Park 5(1999)°] A
A

b uol2 A Anel FYg %%Oi D}“““‘A Bypass

Konishi 5(1999)3} Park %—(1999)01]/\1«] *‘634 O‘f& B2 EH—‘:rH—,th 2 Zutol st
o #](133°C, 143C)9} T2 H o= #](0.3%, 0.5%)= il A3} pPhytate 3ol =
= PIXA] skt

WEE7FSo QlolA Tl o] 60~80%7} WUl o] W EC S 4317} o] FofA|H,
23 A 5L Phytate 2 Fole FEAEF FHEA A3t o] JAH(Cheryan, 1980).
TESF Park 5-(2000, 2002)2] Al o] A Cannulas 72eE 4818 AP A= @) A BypassA
27} &7 o7 o Phytate F=F°] S7HE AT = ol21g &l E BypassH = &~ ® 9
Phytate} 23t=o] = FEZY FEFS7F 2 57150 oA F=4d HF5 52
T T BEE A z7}7} ot

Table 13} 29 2E A|PAIE Y] A Fo A vEd 354 2480°] “Mg > P > Fe >
Cu > Zn > Ca’e] A1 =2, Mg¥} Po] ¥3t31, “Cu, Zn, Ca”o] WSkt) & Hiri=ol tish o
4 BypassA e FEHAEY WA AHES AsAF o, 53] Cu, Zn, Caoll 733t
Jgke m )

Table 29] Ao AEute] Cust Feo] 24L& U¥ vo} 230 olgfddth. ot
FHAHAA AFute] daSt= AN P4t ALEWS Cust Fed] T F7HEUE0]
of .

BEAY Gage ks vAE o2 &% F SRl Phytates WU o] 721 pH

? 3 FEsA A H(Reddy 5, 1982). 1E]a E A
Ol Fuka) A Euhe] Phytatee] Po] dheke 7z} 4.45%$) 9.84%= x| Eulo] 2.2u)
(Park 5, 1999). Table 13} 204 t)5uly} z)Eute) DaasS ¥wd A4S TE A7) FolA
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Phytate®] $taFo] & xFHto] thFutrt} o W2 Phytateo} 3+
Atk B ZI= 9hRu 9] Phytate §HaFo] WUl Y FE2 9
HRASS AT 2 ARE By Agsise & 2k
hexaphosphate} Inositol pentaphosphate= %o]-2E3} & slA Al WrF9ue] 2&
A9 &gs ANt Bi1E & 4 Uth(Lonnerdal 5, 1989; Persson &, 1998: Sand-
berg 5, 1989; Sandberg 5, 1999; Simpson=} Wise 1990; Skoglund 5, 1999). T3 Nishimuta
5(1973)9] AFA ol wp=H A Bypass A 7F A4 BEAES At B
sk Th EgF AfrAe Ca, Mg, Zn, Fe 53 22 Yol2E57 AfH vk Atk
(Camire$} Clydesdale, 1981; Gadrcia-lopez9} Lee, 1985; Lee®} Garcia-lopez, 1985; Torre$}
Rodriguez, 1991). #}&8he thutR ot 24 ko] 29iv =31(NRC, 1985), & Aol A
5 AfEdlo] tFEutET e FEHO AAES BT ol¢ e AFjE AfiT
Phytate<} 374 Wr9jujoll A B=49] A& dFS VS0l ddETh

2 Ao A= Yol]& W& ARESE W59 S A Tl A BypassA 2]7F B2 A&

&

-

e GBS ARG, WFA S M) B JaAd FEA of

2o
o] An3t= HiZALEE 510VEC &2 AA| ALE Au o] 33%u Hrh @A 7, 2007/
=

2008). 183 399 HiF wEAIE E8(lkg EA o] LI wig AR o] 7-8E H
1.6~2.57 # =] 3~3509 HIste #A 3] o) S ¢ F Ao AFEUlE HAHOE
solut " AE 7 e Hlgte] ARSTTREIE GASEL B HEgAHe] mHlEkY, ExE A
=, o go Axdle A9Ut grh T3 33 /7154 i AulelA AltEE
7E FAES 7H5C 93t 1 B=E O Bl Addste f714< ssdAE
Aok sttt 28y ] 71 wlFALE Y E ] 70% oS el &St eae
2 5Y $9Y48 FEEY /1S B2 uAdZ Q8 U EUlY da 9 FEE I
7P E €T S RiErkEe] guld 84 S 9 99 A Bypass A Ee o] H
FEAY B &S S7HAA F7HER B 290 o dEH, o]gjd 2AY Ha
£ SaiAe BEZY £357]AU 9 BypassE 11# 3 AtR ] T B FFEATE o
1=
V. A AT
B oAgEs ot 9lojA @l Bypassx g7 FEZ o] Aol gl mX e FE¢FS
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ZAFH7) Y] AAETh w9 CannulaZS AEHSE Wk 350 Yo 2w Adubi S
o]-g3t] ALFAIES HAISHAT

APALE 2 tiFEr s ARESE o n, B AJPALE Y 7FE(133°C, 143C) A
o LELH 0] =(0.3%, 05%)A & stal yol& WS ARE-ste] WHEUjollA wjds &
Phytate<} P, Ca, Mg, Cu, Fe, Cudll thall Z} &&9] piF9uye] L4ES F3tYTh

A Az} oA thFuty AFute] tigk Tl Bypass* 2]+ PhytateS ¥ T
F=dol A &od Bypass A 2]o] FE7F Zobl whet REF9 o] 2 FEH Y LS
Fo81A ZAastA T (P<0.05). 28 7 FE 7&‘1}94 Bl oA Cu, Zn, Cag] AAE9]
FEdol Hlgte] e AFS Ho 53] £ 3 4

ol}e] AF|E WIS oA o] 8 %01 “H—"r =2 o= 4l PhytateL Tl g
Bypassxme oz 4 Phytates} 2= o] At EAlsts FEH ] WU T3l
S HAAEAA BE7ES X FE2d FF5 3 FoRo wjd IR QA EYY] &

[=2H49 1 2008, 8. 4. =F54 : 2008. 8. 21. HE=2H5Y : 2008. 8. 26]
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