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Effects of Spent Bleaching Clay Supplementation on Ruminal
Fermentation and Digestibility in Holstein Dairy Cows

Jeon, Hae-Yeol + Son, Jang-Ho

These studies were conducted to evaluate the feasibility of spent bleaching clay
(SBC) as a feed resource for ruminants. Three Holstein dairy cows, surgically fitted
with ruminal cannula, were used in a 3 x 3 Latin Square design. Dietary treatments
were 1) basal diet, 2) basal diet plus 2% of SBC and 3) basal diet plus 4% of
SBC. Rumen fluid was sampled at 0, 3, 6, 9 and 12 hours following the start of
the moming feeding. Nylon bags containing experimental diets were used to
determine ruminal nutrient disappearance at 0, 3, 6, 12 and 24 hours. The values
of ruminal pH in cows receiving 4% of SBC was lower than those of the control
and 2% SBC supplement. The NH3-N concentration in the rumen was higher at the
3 hour than for cows of control and 2% of SBC supplement. Total VFA con-
centrations in the rumen were not affected by the addition of SBC. Dry matter and
organic matter disappearance in the rumen was lower at the 6 hours than the
control and 2% SBC treatment, but no difference at the end of the 24 hour.

Key words : Spent bleaching clay, ruminal fermentation and digestibility, Holstein
dairy cows
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W el e A E T A EC o5t ¢ A = =dl(Hungate, 1966), ol™ F4¥ &
AAYNES B3| dFL0t BHdA F5 o] 8H 22N ARA, 7 L S o &
53 Ath(Van Soest, 1982). W jol] EAstE HAES A8EH EA ot £/}
H WA g53ES Bidte vAER g ES EAEA AF HLEGALIHVFA)S
st MEEE 9 oA Yo 2 AHR3HE= H(Latham and Wolin, 1977)3 Thfl A B3] o
FAFGol| Bt vAERZ o= vgde AAIFEQ $EYLE o] &3ld 244
ol o] EEe] Y o2 AY o] FHE Z(Allison, 1970)°] AT BXE ol
HEFEAA Y PdAs B9 uUld EA8ts AW B Fgoe ALFEAWol
glycerol & glyceride 522 E3]% o] propionic acidE 430}, A4 H propionic acid= &
FEOIG opv|itat o) FHAYY F& FAdA HF F olSHE HoeR AF
= o] 2 th(Garton, 1965).

olg} Zro] ¥rEu v ES F24 FAHNA dolute tAFEL WFFE U
21 Ba=Eogle df4a EEd ©@rstEe] o] #3819 (Bryant, 1973), Ao
dzujole} fF7]-4 0 B8 (Bryant®} Robinson, 1962), 183 BJE}T) Q78] o)A
(Bryant®} Robinson, 1962) ©]¥] BilEo] Ju}. &A HIEFE QlolA o8 71A FEF
Foo @& Edo] Ul A77F B(Reddy, 1996)FARA T, BHANE, AAANE F2E
TS AFAH FHAZ AL FR-FHEQ spent bleaching clayE WHF5-Eol| Fo3lo
W] WMo} AL F EX| ] HEtAE ofF Rad b gith

metA] B AP AFF4AHER] spent bleaching clay9] 3 7}ol] oie} w39 4 A EA 9
°]-8&Z A AW FFARRY HedE AESFAUT

I. 22 ¥ oy
L. 3A% 9 A%
B Aol AH8-" FAZFOE & rumen fistula(Robinson¥ Kennelly, 1990)7} 2H2H8 A
A 5ol 550kg! Holstein AH$ ¢4 352 3th FA5 AFTes JTdista ¥

ZERAGRL 7 F3 T, 1Y JEVELE $FAE kgt ZAREAN B3I
4.2kg< 2%(08:00, 18:00)2 Yo FAsRoH, £ 24/ SFEF A
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B &3 A0.A.C(1990) ¥} Goering™ Van Soest ¥ (1970)2.2 435} Table 13} 2
o YEhASAT}. 3+ spent bleaching clay FH-78 WF-/2 ¥4t &L Folch $(1957)9)
WS 7122 3t A& 23l methylation 33 AX T hexaneol &A1 F gas
chromatograph(Shimadzu-2010)2 #4138} Table 40 Yepfi o E4& ¢ GCY =4
< Table 3o YRS

Table 1. Formula of experimental diet (%)

Item %
Corn 55.0
Wheat bran 23.0
Soybean meal 20.0
Salt 0.7
Calcium + Phosphate(Ca, 25% +P, 18%) 0.5
Limestone 0.5
Vitamin premix 0.3
Total 100.0

Table 2. Chemical composition of concentrate ration and rice straw (%)

Item Concentrate ration Rice straw
Dry matter 84.2 89.7
Organic matter 79.9 78.2
Nitrogen free extract 52.6 35.1
Crude protein 19.2 4.8
Crude fat 27 1.2
Crude fiber 4.7 358
Crude ash 5.1 12.83

Table 3. Instrumental condition of gas chromatography for fatty acids analysis

Coluumn Capillary 30m x 0.25mm ID, 0.32um film

Detector FID
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Coluumn Capillary 30m x 0.25mm ID, 0.32um film
Temperature
Oven 200C
Injector 260C
Detector 260C
Carrier gas N
Flow rate 50ml/min

3. AYAA

2 AYL AF5$4 A 3FE o] &3t AR uiFAE ST (0%, HWET)9} SBCE
2% D 4%E H7FF F 3X Y FE FES Table 40 YeRd A3} o] 3x3egteldzhi o
2 AASEY.

Table 4. Fatty acid composition of soybean oil in spent bleaching clay

Fatty acid Soybean oil (%)
Myristic acid C14:0 0.07
Palmitic acid C16:0 9.46
Stearic acid C18:0 4.86
Archidic acid C20:0 0.46
Behenic acid C22:0 0.50
Lignoceric acid C24:0 0.16
Palmitoleic acid C16:1 0.09
Oleic acid C18:1 21.90
Eicosenic acid C20:1 0.19
Linoleic acid C18:2 52.6
Olinolenic acid C18:3 7.94

Table 5. Experimental design for rumen fermentation by dairy cows

Spent bleaching clay (%)

Item
0 2 4

Commercial cancentrate (%)" 100 98 96

Spent bleaching clay (%) - 2 4
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Spent bleaching clay (%)
Item
0 2 4
No. of replication 3 3 3
Head/replication 1 1 l

* All values are expressed on as fed basis.

ZF A7) 2092 AFALR HEOIRE 159, 23 AT Y AHE sYEA
% 60¥Y(3x20)2 sl T ,

WAL 31T 3A3 HH 22 XE T 200~250mlY N3 439 cheese cloth®
A3 F B EFHo| ot AR

4. 243

1) BHEL(o| pH M3t 53
ANEAE g9 F3AR 07, F0,3,6,9, 12430 dEFAAE AFH 3P on v
< Z T F 2 vlE pH meter(DMS DP-880)2 pHE A

2) BHE O] NHs-N &2k &3

WH3=9] NH3-N 32 phenol color reagent®} alkali-hypochlorite reagent®] indophenol reac-
tiong ©]-8% Chaney®t Marbach(1962) ¥l 23ty FA3IAS &, AT N34S
3,200rpmol A 1583 AAEE T F 45D 0.02mLE #3844 phenol color reagent®} alkali-
hypochloride reagent& 22} 1mL# H7}8te] 37C 9] water bathollA] 1583 W44 A1}, o]
F Mg &do smL £ 16mLe] FFRTE FUIst ERSL 630mmolH FREE &
A3t t.

3) HtEQlio] FUMR|UM SF 22X

HEA G HATAAEA] F S BEAGU o] SASE T E AE AAS
7] 91&l 100mL% saturated HgCl, 2mLE 713t oW, B AI74R] 20T oA WJF Ba3s}
ATk 18]35 metaphosphoric acid §9(25%)& A7M& ¥, 4C oA 3,000rpm 305-3+ YA E
fAPE AX 45YE £ AR P50 BASQTI} Gas Chromatography(Varian
3800)8 o]&3te FEAALL FHFE BAIATE B0l ALI 779 ByzAL
Table 69 YERHIUTH
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Table 6. Instrumental condition of gas chromatography for determination of volatile fatty

acid
Coluumn 2mx2mm ID glass column
Packing material 80/120 cabopack B-DA/4% carbowax 20m
Column temperature 180T
Injector 200
Dectecter : 200°C
Flow rate(Carrier) H 40ml/min
Air 400ml/min
N; 24ml/min
Detector FID
Attenuation 4x10™°
Sample volume 0.5ul

4) Nylon bagitsol I8t Uil 48 ¥ 7712 AAE(%) B3

HH59] Woll %<1€ nylon bage pore size7} 40 #m? nylon(Nybolt, Swiss)2 ©]-8-3}<] 80
x130mme] #2202 A 230, nylon AZ o]F 02 ARl Sd VB v BolA
A&7 UBRRd 2x= AL W57 95t ST BEQr} 3x3 ez o s zhzt
o] 4HEE 6719 nylon bag BT NIHEG, 6, 12 B 24AHE AFAIZES] 24L&
& oj3te] &AUE SA3AT

D Nylon bagg 60T A 72A1F AR F AFSL A8 45z FYSA AR mgT
18.2~24.0cii®] nylon bag EHA-E A F3A Tt

@ Nylon bag® linen@ol Yol 39~40C 24l ¢ 3083 H A ¥ rumen cannulaE F
3l BT F AIUEE I3

@ 349 nylon bagd B2 EE B2 Eo] UL w7iA o

@ A3 H nylon bag& 60CHA 7242 AR ¥ AFHD WEE T AE &4 & 543
Rt

® WEEE 600C A 243 3}sled {718 £24823 FHAT

6. §A&4

A A= BARA L o] 23 Duncan's multiple range test(1955)0l oj3te] Xgl++ B
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1. HE39oHe] pH w3}

SBC A7loll o w39 U] pH W= Table 70 YEMNATE 3X28] BF AlRFo &
3~6AIZe @2 pHE YERRUT, ol F Alggo] AR E = HAH L2 FUhsld 124
ol 34 pHO =3It A7 ving HEY SBC 4% A7F9 pHE 2T 92
SBC 2% #7ITFHET BE ZAX AU AHA YolA & o] AAHUY. o9 22 4
= (sheep)oll 1A W pHE AARFH F 2~6A13tel 718 E 3 THReid 5, 1957)
£ B9t Aad ojM AAgFa F 3~543k 73 W%THSmith F, 1981)= e} o
&= Ao, =F SBC 4% A7H7F 27 R SBC 2% F71Hdl] Hlste Juid oz o
2 pHE UEMH o= AE U Ao S718tHA 4R/ T o] 8&0] oz
fESE AodErh YWHoR ALAEFY AP FFE YEIIELE 3T% BESE
fA okt 71&E2 FEAR olv] 3% Ao HFEe AWo] Ti(Table 1)5 o]
A7) W&ol SBC 4% #H7be= AHe FAMHAR olojx &t MY nAE &5
At W Hfa 2889 AR olojd = & 7HsAol ABZhE )Wt (Doreau 5,
1991).

Table 7. Effects of different levels of SBC supplement on the ruminal pH by dry dairy cows

Hours after feeding Spent bleaching clay (%)
(h) 0 2 4
0 6.88 = 0.10° 6.68 + 0.10 6.33 £ 0.25
3 6.25 = 0.01 6.26 + 0.50 6.11 + 0.13
6 6.15 + 0.57 6.24 + 0.45 6.10 = 0.15
9 6.68 + 0.28 6.56 + 0.14 6.37 + 0.10
12 6.67 £ 0.23 6.78 £ 0.05 6.70 + 0.30

? Means+SE.
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2. 99 NH;-N &%

Table 89|41 & %59 W dEYote] FANH:-N) 33 Jep At SBC 4% A &el+7t
=79 SBC 2% ATl vlidte] AR F9 F 3ANA7MA £ NH-N &FE JYEMA
o o]F FARF AL B4 dutH oz A FoFo] He F$ wF4y A
3 @ F580] AstHE o2 RIH|(DelCurto 5, 1990; Doreau %, 1991), ¥ A}
€ Ao 4933 A SBC 4% A7 vFAU AYFFE F7MAAA S9F
9] &3H&-& A3ATI7] Wil ¢H o2 U NH-N9Y =71 Fobdtha AR H
U, Lo 53] B2 TR WFuAEe] EAER v Ee] sy 54
oot 2t 13 8% Q& ZAo|th(Bryant$} Robinson, 1962 ; Bryant, 1973).

Table 8. Effects of different levels of SBC supplement on the ruminal NHs-N by dry dairy
cows(mg/100m!)

Hours after feeding Spent bleaching clay (%)
) 0 2 4
0 8.51 = 0.04° 14.31 + 0.24 19.69 + 0.18
3 14.39 + 0.58 1542 + 0.26 25.01 £ 0.14
6 11.72 + 0.01 11.88 £ 0.10 10.56 + 0.09
9 13.31 £ 0.25 14.74 + 0.18 13.40 + 0.06
12 13.30 + 0.08 15.62 + 0.05 16.99 + 0.04
® Means+SE.

3. whaslole] IWAARLE B

SBC A7}oll o3t wr3u} LA A WAHVFAs) FF L Table 99 YERARATE uEE9u)
9] Acetic acid®] 5+ &3 A AlZdtel] HAHA SBC 2% F 4% A7 Hell= zpolrt &)
A=A FAATE SBC 2% H 4% H7H BF 2 TR FolAlE Aol AR H, 53
AR FY 6AMAE SBC 2% R 4% A7 BT dE2FRO {F3A E3th(P<0.05).
VFAsE W59l ol E9] QAMMERH o5 FEE AR e B TA At ua)
A B 9L WE=tHOwens 5, 1998). Choi 5(2004)2 olulEd UL Baeol Ho|A A
o ¥ 500 ¥ Aol YA MEAUL AP HIES F7ME Rudle B A7 &
L ARE ANFATE HFFE AAF oA AR F ALY FFo) Holk 5%E B
e wkaeuie] 24H asle] Aol MR Eo] AbHHOR B JFE ulHA
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AP HIE& Zha H VFAse] ALFS ZaAd 7MsAdo] ot B1uso 1tk(Boges &,
1987). & Q72 A}E SBC 4% ©)319] H7l= 343 0 2 pH(Table 7)) A3 2 ¢=Y
ol &x(Table 8) 5 5719 7HeAol A= AR, FHH o2 BASEH SBC 4% ©)
319 H7te HEHUY ol HEE YdouA] &S AL R wddA. IFH Propionic ¥
Butyric acidi= SBC H7I4&¢ BAlglel A3l gle A2 Jehyt.

Table 9. Effects of different levels of SBC supplement on the ruminal VFA by dry dairy

Ccows
Hours after SBC Volatile fatty acid (mM)
feeding (h) (%) Acetic acid Propionic acid Butyric acid A:P ratio
0 39.0046.14' 13.90+3.10 9.91+2.60 2.81
3 2 47.76+3.70 13.81£5.02 10.41+4.02 346
4 46.45+4.27 13.7743.34 10.08+2.40 337
0 44438247 15.21£2.20 11.98+2.36 292
6 2 50.29+1.00° 15.83+5.04 11.94+5.47 3.18
4 49.330.27° 14.09+2.18 10.35+0.55 3.50
0 34.74+7.36 12.89+2.66 9.38+2.46 2.70
9 2 37.79+8.18 11.03+£5.38 8.19+£3.70 3.43
4 37.35+5.47 10.07+3.02 7.63+2.31 3.70
0 30.77+6.96 9.31+2.44 6.81+2.94 331
12 2 43.18+12.20 11.38+3.29 7.5242.52 3.79
4 44.53+15.33 12.274£7.63 9.58+6.06 3.63

" Means+SE ; * P<0.05.
4. Nylon bag ol o3 g A& 9 4718 248(%)

SBC #7lol ©& AdARS] WMEAU HE Y F7]E £4&2 Table 107} 119 e}
yat AE 2 FE £488 o] wjygzr] 6AA = SBC 4% A7) iz}
SBC 2% A7FFRT @?2 BEE B o, olF SBC A7lrEo #ARlel 348+ 2
S YA wie5Ee dEAEY WU £ NH-N9 5= w39uie 1
P FEHE veple AR 4T 4 o whatA SBC 4% Uk wildxr] w9
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9] & NH;-N(Table 7)9] =& FAAIA AAHoZ AET f7]1E 489 PAR 9
oJFtin AFRHTH

AEHOE NFFEY AR A FTUSE HAYG £F 4&F A HYEY o
go] /M5 Aoz wud

Table 10. Dry matter degradability in the rumen of dry dairy cows

Spent bleaching clay (%)
Incubation Time (h)
0 2 4
3 45.90+2.74" 48.74+4.83 41.67+3.83
6 50.98+0.98 50.93+0.83 46.07+1.07
12 62.9342.28 67.1112.25 60.24+3.06
24 77.87+4.51 82.32+0.67 79.08+2.30

D All values are expressed as meanzS.E.

Table 11. Organic matter degradability in the rumen of dry dairy cows

Spent bleaching clay (%0)
Incubation Time (h)
0 2 4
3 47.61+2.66" 48.17+4.89 38.3144.05
6 52.54+0.95 50.40+0.84 43.51£1.13
12 66.01+2.09 68.5242.15 60.19+3.06
24 78.64+4.36 82.1840.67 78.2142.12

D All values are expressed as meantS.E.

N.& <

¥ AH-2 Spent bleaching clay(SBC) H 7}l whel w3 uje] MEEA S} 0] &-8&& FA}
317] 913t FisulaZ}l AFE TAERQ] 358 A W39 GayAe =AEE
RHE9U pH W 3h= tZT9} SBC 2% A7Hrtells Zel7t iU, SBC 4% 371 &
3t ol & Aol AP HUS HEHU NH-N2| &332 SBC 4% 777 =79
SBC 2% 7t widtd Alg Fo F 3R £ FFE JerH oy ol F 34%
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T AR %S Jehidch ¥ SBCY HsteEel AIQlo] v VFAS &F
& ¥y} gle Aoz et w3y A8 9 f7)18 &482 SBC 4% /MUt ol
Z7 9 SBC 2% A7l HlEA wjgzrldE FolAle AL B o) F 443t
Aole AR A gttt
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