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The Effects of Feeding Feed Additives Containing
Microorganisms on Characteristics of Excreta in Finishing Pigs
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Summary

Study for the effect of three different microbial feed additives (henceforth MA-A, MA-B, and
MA-C) on feed coversion rate, and physical and chemical characteristics of swine finisher was

conducted.

MA-B had higher number of Lactobacillus spp. and yeast, compared to any other. The amylase
activity of MA-B was also higher than any other. The daily feed intake rates of pigs fed control,
MA-A, MA-B and MA-C were 3.15, 3.14, 3.31 and 3.42 kg, respectively. MA-C had the highest
weight gain. However, there was no significant difference between treatments. The weights of
feces daily excreted by pigs fed control, MA-A, MA-B, and MA-C were 2.14, 2.02, 2.18, and
2.23 kg/day, respectively. The volume of urine daily excreted by pigs fed control, MA-A, MA-B,
and MA-C were 3.14, 3.26, 3.27, and 3.41 ¢ /day, respectively. Water content, T-N, P,Os, and
KO in swine manure were not significantly different between treatments. The BOD were between
42,576 and 67,450mg/ ¢ for feces and were between 5,882.5 and 8,657.5mg/¢ for urine,
respectively. The SS were between 138,000 and 180,000 mg/ ¢ for feces and were between 875.0

and 1450.0 mg/ # for urine, respectively.

(Key words : Pig manure, Microbial agents, BOD, COD, SS, T-N, T-P)
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Table 1. Information of growers and feed used to study the daily amount of manure

excreted
No. of swine | Body weight . .
Items (heads) (ke/head) Exp.Feed Feeding Watering
Ist 20 89.5 L . " oy
ond 20 108.7 Finishing pigs Ad libitum Ad libitum
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Table 2. The ingredient and chemical composition of formula

Ingredient Control Chemical Compsition
Corn(%) 82.1 DE(kcal/kg) 3,300
Soybean(%) 15.3 Crude Protein(%) 14.0
Cacium Phosphate(%) 0.92 Ca(%) 0.60
Ground Limestone(%) 1.00 Total-P(%) 0.50
Salt(%) 0.35
L lysine(%) 0.13
Mineral(%) 0.20
Microbial Agents
4. TANES 1002 7 @sken ngE A 9 CAlA
A Z¥z 43x10°, 4.5x10°2 FALE o] AT
AFSAFLE ANEAANAG AN Fol A 5 L FAEFE WAE BAAY M =
FAE o183l EFAsIG FaalAdFLS 3kew, Yeast @ Bacillus sp, ANAxE 22 7
ALAAYE o] 431 %% H"é—*] +A ¥ R4 223 FRAEAELE ¥
o] FAE SAG R, xE dAE vp AFHA Gt
el A% AAE —"’r 1°a‘ 334 W
A%E S350 2. MEl7E MR- dFT ¥ Ehk-H
T ko) ARE ARFo] W= BME M
A AFHst ALz FdLsigion n
BAE 9 FISAEL AEAY ¥HAE G At vKE 20055 FTAFY Alm -
A, c03)e 2 EAslglen, BOD @ COD B A 2 Eu vjAdsF & =AM A
e FALETAANYYE @A, 199222 & Table 4914 2& wis} ot
=433 A2 A AERAAZFE FT 3.20ke/
WFE AR AeE AR vy
2o U pE B CAAl F97NA 395kg /TR M =
UTHp<0.05). 1y HF FFFL 3.92ke/
1. Hls=0 248 D[4 EHH sS4 Y5z 2AEG e AFTe £ Holst
Rt zeln dFFAIEFE AT &
LA Ag" v AEAAY mPEL A 2o]7h RATHp>0.05).
545 2ABIE ¥ ZF Table 37 2t ol MIFEAME ArAAY FAF ¥
ZA ¢4 BAAl 42x10°2 71 A4 24 AARLTE SoA #9Aq EJ,}:——'E_ (%)
HQeon, CAA 3.9x10° AAA 6.7x10°%ck. 5, '97; A 5, 96) AR} wkd A
FAMES] ASol= mAE BAACAM 12x 2
Table 3. Total number of colonies of microbial feed additives for swine feed
Products Total of colonies Lactobacillus sp. Yeast Phatosynthetic bacteria
MA* — A 6.7x10° 4.3x10° 3.4x10° 1.5x10°
MA* - B 4.2x10° 1.2x10’ 9.0x10° 5.6x10°
M.A* — C 3.9x10° 4.5x10° 6.9x10° 2.9x10°

* : Microbial feed additives
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Table 4. Weight gain, feed intake, and the volume of drinking water and manure during

the experiment

product Feed intake Water intake Feed/gain Excr(]e(glla;;%%t ron
(kg/dayhead) | (£/day/head) | (kg/day/head) Feces Urine
Control 3.15°+0.12 3.80+0.12 734.2+1.95 2.14+0.25 3.24+0.35
MA* — A 3.14*£0.13 3.92+0.23 725.0+£2.12 2.02+0.20 3.26+0.42
MA* - B 3.31°£0.10 3.90+0.16 717.9+1.42 2.18+0.12 3.27+0.23
MA* - C 3.42°+0.14 3.95+0.17 771.3+2.42 2.23+0.14 3.41+0.12
AV 3.26 +0.12 3.90+0.17 737.121.72 2.14+0.16 3.29+0.26

* : M.A : Microbial Agents

abec

: means significantly in the treatment(p<0.05).

Table 5. Moisture water and fertilizer contents of excreta during the experiment

Product M.C(%) N(%) P,05(%) Ko20(%)
Control 76.1£0.25 0.92+0.02 0.89+0.01 0.41+0.00
MA* — A 75.840.22 0.91+0.01 0.90+0.02 0.39+0.01
Feces MA* - B 75.4+0.23 0.87+0.02 0.91+0.02 0.36+0.01
MA* - C 76.1£0.21 0.88+0.01 0.87+0.01 0.37+0.01
AV 75.9+0.22 0.90+0.02 0.89+0.02 0.38+0.00
Control 98.9+0.02 0.81+0.02 0.07+0.01 0.26+0.00
MA* - A 98.4+0.10 0.76+0.02 0.03+0.01 0.15+0.01
Urine MA* — B 98.6+0.12 0.65+0.02 0.09+0.02 0.07+0.01
MA* - C 98.5+0.10 0.71+0.01 0.10+0.01 0.12+0.01
AV 98.6+0.08 0.73+0.02 0.07+0.01 0.15+0.01
: b’:CM.A : Microbial Agents

: means significantly in the treatment(p<0.05).

a9z AT HER £EY 42 ¥

L HFFE FFE 15.9%2 TAHYeH
AEF ke #oAQ) Aol Holx ¢kgre
W Exe $E IFE 986%% A F7o
v2gk AL B ol FA4H(00)04
2305k SAuKFEANNY Ene HF ¥
FFE 978% W EFY FE FFo| 75%,
FFo] B5%IAHE FUEAI
9} vl&3t AgE ¥

3 R vEAEE AL, a9 S}
G EE AT FoAQ Hel7} JE
WA dstey Exne] Afos mAEAA
Aol A 73]l Aol gl Aoz U
ehgtt} (p<0.05).
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E¥n9 BOD, COD, SS%%i=(Table 6,

7, 8)¢F 2k A=Eld E¥xe HF BOD
FEE 9 F4F v|AEAA B, CAA F
77t Aoz A 2AE S THp<0.05).
283 £x9 BODY Afele dxT A
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0.05)

ol AN (95)NA 23 EF52 BOD
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3](89)olA 2ig EF2] BOD 60,000 mg/
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Mgk BTHER(1984)NA Rg EFE BOD
60,000mg/ ¢, X 5000mg/¢ Box 47t =
& ez zAE Y ol Fodl= Al
2 9 AFAGA ] wE 2<le] 7%k
Aoz FARH{.
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Table 6. The values of BOD Concentration during the experiment

Body Weight BOD (Concentration)(mg/ £ )
(kg/head) Control MA* A MA* B MA*- C
90 56,174“bd:1,250.2 48,658bi1,250.3 68,540°£2,012.4 61,829“"13,256.3
Feces 110 58,9763bi2,201 2 36,494":t2.546.3 61,326°+2,120.5 63,070°+2,452.3
AV 57,575 £1,820.2 42,576 £1.842.3 64,933 +£2,245.5 67,450 £2,836.4
90 7,862+ 365.6 8355+ 6593 5,583":& 325.6 3,651°+ 365.4
Urine 110 9,453 £ 465.0 9,174 + 564.3 8928+ 6594 8,114+ 465.4
AV 8,657 =+ 4203 8,764+ 6153 7,255+ 487.6 5,882+ 4123
* : MA : Microbial Agents
*™¢ . means significantly in the treatment(p<0.05).
Table 7. The values of COD Concentration during the experiment
Body Weight COD Concentration{mg/ £ )
(kg/head) Control MA* A MA* B MA* C
90 85,635%3,520.2 | 67,980°+3,274.2 | 75,570"+2,8252 |  64,575%2,674.2
Feces 110 75,200°£4,250.2 66,990" +2,845.2 65,010b +2,250.2 66,742bd:2,587.2
AV 80,417.5 +£3,750.2 | 67,485.0 £3,014.2 | 70,290.0 +2,550.2 | 65,658.5+2,581.2
90 8,802bﬂ: 250.2 9,376“"i 3254 5,452°+ 670.2 9,838+ 850.2
Urine 110 7,980b:t 450.2 9,714*+ 637.8 5,352°+ 350.2 9,722%+ 6522
AV 8,391.0+ 352 9,545.0+ 451.6 5,402.0+ 520.2 11,880.0+ 751,2

* : M.A : Microbial Agents

abc

: means significantly in the treatment{p<0.05).

Table 8. The values of 8S Concentration during the experiment

Body Weight SS Concentration(mg/ £ )
(kg/head) Control MA*A MA*B MA*-C
90 | 157,000°%:11,250.2| 149,000°+18,217.7 | 171,000°+32,250.3 |  95,000°+7,250.6
Feces | 110 | 169,000°+21,128.4| 191,000* +16,250.2 | 189,000%+28,250.4 | 181,000+9,450.1
AV | 163,000 +15,250.3| 170,000 £17,250.5 | 180,000 +30,250.4 | 138,000 +8,350.4
90 850  50.6] 1,350+ 20.7| 1,050%t 352 2200 422
Urine | 110 900% 202 800%+ 302 1,050°+ 656 700°%+  38.5
AV 875.0+ 354 1,075+ 255 1,050 + 504 1,450+ 404

* : M.A : Microbial Agents

ab,c

: means significantly in the treatment(p<0.05).

2] HF COD7} 80417mg/ ¢ 28 FAH Y
on, nAEAA AEFEY FojAHeT ¥
2 Aog zAEYTHp<0.05). EF Ex
o] Ao vAEAA CFolFelA B
11,880.0mg/ ¢ & A& Ztell oAl o]l &
3 9 th(p<0.05).

A SS FE v AAEAA BellA 180,000

mg/ ¢ 2% 7V =Al 2ARE R 0T (p<0.05),
2 o] uAE ASYRT £2F 3A}E
Adrh. ol AEFY wHERS ¥ TF
of &3k zle]ql o7 AR HT)

T3 Exol SS §F] gl dxTl
A ogde Frg pabE|glen, u|YEAA C
Fo] oA 1,450 mg/ £ B =3H(p<0.05). L
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gy AE SSFEE HAF(95NAM 2
1% EES SSEE 183,000 mg/ £ & vl{t
AL Rgoy Eno SSEEE 7Y
A AAE 4500mg/ ¢ R WA =AY
on, dfgl FAAPL(1985)NAE X9
SS 134,640 mg/ ¢ Btk EA EAMEgew,
Fxo ASelE 2,100mg/ s RoheE W
FX 2 2AE R

AHe7E E¥xS TN ¥ TP F=EE
(Table 9, 10)3} Zt} EXF9 TN ¥E=
H{ 2,908.0mg/ £ ~3,056.0mg/ ¢ &2 AT
Zroll zol7l YlE Aoz zAE oY A
% 110kgdlA = AEAA C ATt
FAQ Ao)7} e Aoz zAES
thp<0.05). 2 E¥ A4 AT
T FAA Ao} vehA] grth(p>0.05)

o] Kerr B.J(1995) 52 7}&Al®mdd A
WAAEQD F4 o xArE FE3 Y
o7 Axe) wjdAZ &3} 32~62% S}
2 Rudgleoy 4ER MAFTEAANE

2 Aol Rolx skl ruel vy
Ao FAE.

23 EEF TP 352+ UAEAA C
Az FolA FoAql zol7 Y Ao =
Abs] 9 01 (p<0.05), PIAEAA AF7HE
2 U AEAA C FoTolA FeAQ Aol
7l = Aed zAE Y thp<0.05) ol
AgL AANFTEEE e AgE Rt

wtdof] £x9) HfedE vAEAA BRE
oA 1425mg/ 2 2 2 Ao v}
o fF93al zlo)7} e Aoz A
Ao 9 (p<0.05). ol FnFe A <9
e AEE FAHE R4t 919 of
g we 2 o7t Y= EI(Orr
1974, Komegy 1977)° 48} 2] A8 2 TF
He A qle o) we} 3] 42
worg Aoz Am

4. MeE|7E EEQ OYEY =A

Table 9. The values of total nitrogen during the experiment

Body Weight T-N Concentration(mg/ £ )
(kg/head) Control MA*A MA*B MA*C

90 3,056 +150.6 2,908 + 89.6 2978 + 79.4 3,007 + 56.6

Feces | 110 2,235%+350.2 2,525° + 803 2,527 + 915 1,810° + 62.2
AV 2,645.5£250.3 2,716.5+ 84.5 2,752.5+ 85.5 2,408.5+ 58.4
90 12,520 +230.3 13,655 +687.6 12,471 +520.6 12,619 +325.6

Urine | 110 10,487° +324.6 13,352* +785.1 11,324*+350.6 11,380™+745.6
AV 11,503.5+227.5 13,503.5+732.4 11,897.5+435.6 11,999.5+535.6

* : M.A : Microbial Agents
a,bc

: means significantly in the treatment(p<0.05).

Table 10. The values of total phosphate during the experiment

Body Weight

T-P Concentration(mg/ ¢ )

(kg/head) Control MA*A MA*B MA*-C
90 2,311° 756 | 2,066™ £150.6 2,196° +62.6 1,827°+125.3
Feces 110 1,620° +86.2 | 1,698° + 80.3 1,624 +80.4 2,483%225.4
AV 1,966.5+81.4 | 1,882.0+116.5 1,910.0+71.5 | 2,155.0+180.4
90 215* + 6.9 245* + 12.4 35° + 4.4 54"+ 6.6
Urine 110 55° £ 54 40° £ 6.7 87* + 5.2 24°+ 35
AV 135 + 5.7 142.5+ 10.1 61.0+ 47 39.0 5.1

* : M.A : Microbial Agents
ab,cd

: means significantly in the treatment (p<0.05).
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Table 11. The number of colonies of microbes in swine manure

Product Tot. cfu(x10°) Lactobacillus sp. cfu (x10) Yeast cfu(*10°)

Ist 2nd | 3th | AV 1st 2nd | 3th AV Ist 2nd | 3th | AV
Control | 2.00 | 11.0 | 293 | 531 | 1.90| 2.00| 049 | 146 | 110 | 45 | 0.56| 51.8
MA*— A | 270 | 178 | 292 | 7.80 | 650 | 2.10| 1.46 | 325 | 535 | 65 | 1.66| 200
MA*—B | 4.10 | 160 | 3.19 | 7.76 | 2.50| 2.00| 0.62 | 1.70 | 165 | 117 | 1.92| 94.6
MA*—C | 211 | 119|359 | 587 | 470] 2.30| 1.77 | 292 | 223 | 55 |16.45]| 98.2

¥ sampling date: every 30 day from experiment

P PEAA HeE widE E3E 309
Rz Az nYEAS A A,
¥ FAEsY HEAE Gx27 531x10°
cfudd] w3l W AEAA A AHTE 7.80,
B AT 776, C AT 5872 AHe)7E 15
~22907} 7} 5= 780193, Lactobacillus
spe HET 1.46x10° cfusl) )3l A AjA)
325, BAAl 170, CAA 2928 AAE of
13 ~349}e] =7} zolE wd 8w
Yeast: dl®2T 51.8x10° cfuel] ¥]|3}e] A AR
200, BAAl 946, CAHA 9827 &A}EM
AAE 1.8~3.86%2 F7} AolE RAF
o. M AEAA] T2 77 A -5 XJ
7 v AE Uxals A FaslE g
B.gich

Marschall V,A.(’83) 5] 21 nle] 93}
o AF P gL RS JAE AL
2 4¥A Lactobacillus sp.x FF Sa-
Imonella$t E. coli®] ZA1A|¢} A AoE
9 THE FAAA 85 WAFFFE T2
A71a fAbres] 2718 B9 AlREE
g FHAA F Yde ez 7139
A+ 2 A Z3t don gtk AR
AMAEZA 5] 23E 9 AR o4 ES
FAA7]= Amylase, Cellulase?] A& A2
7t Aol ¢le]l YeldI Lipase, Protease 52
4L vepa st

4 R
EAFELE v FEAR VAEAAE AR

o nYEAA A 4 B 0.1 PAEAA CE
02% &3 38 A ANaiddT 4 £

HEA AT WA JFE ¥4
ste] axelEG SERA F 205
Algte] AABG e 2 AFHE 293}
E}%E'Jr 2

] 9/] o)o%

rimlmji;jz
oﬂ‘%o

2 FFARAAFS d=x
%1 3.15kg/AF S v AEA, B, CF= 4%
314 kg/L /T, 331, 3428 wAEAA CHl
Al A AhRAH ] M A 2AERL
(p<0.05),

2. ol Sﬁi _9.
d mAE C?ﬂlﬂ 3.95
A 2ALE] R tH(p<0.05).

3. M AEAA AHePER Fuufd g A
B2AAF] =vd AEAA CTFolA 7}
A wol WiAdslE AR ZAREG oM (p<
0.05), Exo wjAdZs v|AEAA CFoNA
2.23kg/Q/F AN A = 3cHp<0.05).

F¥xe] ¥ e 9 8BAEA
T-N, P,0s, K;0 A¥-E 2] 7ol & xo]&
Bo)x] Ftrhp<0.05)

5. B2 ne 37 BOD FEE BFY A
S " AEAA B, CAA FAT HHL
2 EA 2AE G Hp<0.05). 283 Ex ]
BODY] A$-olx HETNA 8,657.5mg/ ¢ =

M e Ao 2AE R oHp<0.05).

6. COD Fx+ dizTod 71 54 =
AL 9 2 ¥ (p<0.05). 39 Ao RlAE
AA AFoATFAA HF 9545mg v F T
=9heH(p<0.05)

7. SS ¥E+ v|AEAA BIATFAA 7}
ZF =4 =2AEReH (p<0.05), EERF
TN 55+ A3 F4el ze)7t
elA] ofgkth(p<0.05). 18]3L T-P FE9

*}3/‘3%"*@ =9
AFE WV =
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