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The Effects of Feeding Feed Additives Containing

Microorganisms on Characteristics of Excreta in Growing Pigs

Kwag, J. H., Choi, D. Y., Park, Ch. H., Kim, J. H., Jeong, K. H., Yang, Ch. B,
Yoo, Y. H. and La, C. S*
National Livestock Research Institute, R.D.A, Suwon, Korea

Summary

The effects of microbial feedstuff additives on feed conversion rate and physical and chemical
characteristics of excreta in growing pigs were investigated. Three different products (A, B and C)
were compared. Microbial population tests showed B contained higher numbers of total bacteria,
Lactobacillus spp. and yeasts. The amylase activity of B was also higher than that of A and C.
The daily feed intake rates for control, A, B and C were 2.06, 2.13, 2.17 and 2.34 kg,
respectively.

Pigs feed product C had the highest liveweight gain(2.89 kg). However, the results of feed
conversion rate were not significantly different between treatments. Amount of faces excreted for
control, A, B and C was 1.18, 1.19, 1.23 and 1.32 kg, respectively. Urine volume for control, A,
B, and C was 1.91, 1.80, 2.19 and 2.31 kg respectively. Moisture content, T-N, P05 and KO in
pig manure were not significantly different between treatments. The range of BOD values was
63,453 to 73,758 mg/ ¢ for faeces, and 5,678 to 7,428 mg/ ¢, for urine. SS values of solid and
liquid excreta ranged from 142,200 to 176,000 and from 710 to 1,025 mg/#, respectively.

(Key words : Pig manure, Microbial agents, BOD, COD, SS, T-N, T-P)
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Table 1. Experimental design to investigate the daily amount of manure excreted by
Growing pigs
No. of swine Body weight . .
Jtems (heads) (ke/head) Exp. Feed Feeding Watering
Ist 20 38.2
2nd 20 61.2 Growing pigs Ad libitum Ad libitum
3th 20 74.9
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Table 2. Feed formula and chemical composition

Ingredient Control Chemical Compsition
Corn (%) 77.4 DE (kcal’kg) 3,300
Soybean (%) 19.2 Crude Protein (%) 16.00
Cacium Phosphate (%) 0.65 Ca (%) 0.60
Ground Limestone (%) 0.75 Total-P (%) 0.50
Fish fat (%) 1.20
Salt (%) 0.35
L lysine (%) 0.10
Mineral (%) 0.20
Antibiotic (%) 0.10
Microbial Agents
2Fegoz g $4% 548 £4F  24ug
+ AA3 AR Hed, AESe
4 BE gz Lo} 2% & STl Z3 o D&
A Aste] 19 £43¢ o0
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Table 3. Analysis of microbial agents for pig feeding

Products Total of colonies | Lactobacillus sp. Yeast Photosynthetic bacteria
M.A* - A 6.7 x10° 4.3 x10° 3.4 x10° 1.5 x10°
MA* - B 42 x10° 1.2 x10 9.0 x10° 5.6 x10°
M.A* - C 3.9 x10° 4.5 x10° 6.9 x10° 2.9 x10°
* M.A : Microbial Agents.
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Table 4. Body weight gain,
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AL FAaAY= A2 R U(Kim and Kim,
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intake of feed, water and excreta manure during the

experiment
Product Feed intake Water intake Feed/gain Mag(\;;;:;i:;t)mn

(kg/day/head) | (kg/day/head) | (kg/day/head) Feces Urine

Control 2.06° 2.90 2.80° 1.18 1.91
MA*-A 2.13° 2.75 2.78° 1.19 1.80
MA*-B 2.17° 2.93 2.89° 1.23 2.19
MA*-C 2.34° 2.82 2.89° 1.32 2.31
AV 2.17 2.85 2.34 1.23 2.05

* M.A : Microbial Agents.
** means significantly in the treatment (p<0.05).

Table 5. Moisture and fertilizer content of excreta during the experiment

Product M.C(%) N(%) P,05(%) K,0(%)
Control 74.1 0.91 0.92 0.39
MA*-A 74.8 0.92 0.90 0.38
Feces MA*-B 75.6 0.89 0.88 0.34
MA*-C 75.8 0.88 0.85 0.36
AV 75.1 0.90 0.89 0.37
Control 97.9 0.84° 0.07 0.26
MA*-A 98.4 0.75® 0.03 0.15
Urine MA*-B 98.1 0.66 0.09 0.06
MA*-C 98.7 0.60° 0.10 0.11
AV 98.3 0.71 0.07 0.14

* M.A : Microbial Agents.
*¢ means significantly in the treatment (p<0.05).
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SAE2 AAdAE E¥x BOD, COD,

SSs X+ (Table 6, 7, 8)¢} 2o} He+4 &
2y ¥F BOD i+ ER A v|A

EAIA A, BAIA] S99/t FodAez w4
FAE A THp<0.05). 1L Exe BOD9
A= v YEAA A FH9TFAAH 6,537
mg /% M E¥& Aoz 2AEYY
(p<0.05).

ol FAR(1995)H Byt EEF
BOD 60,000mg/#, X 5000mg/ ¢ Xtk
o7t L AFo g zAEHG N, drF}
%A3](1989) 4 2313 ¥4 BOD 60,000
mg/l, X 5000mg/¢ X HEIHEKI(1978),
ZEEH B934 R EF BOD
60,000 mg/ ¢, X 5000mg/ 2 BtlE 7t =
< Aoz A

22lz coDpe ASex vAE ¢ FoF
oA SAHAEES HF COD7}t 80,564 mg/ £
oz zAEGeH, SAE =AAIFHEI

Table 6. BOD Concentration during the experiment

Body Weight BOD Concentration(mg/ ¢ )
(kg/head) Control MA*-A MA*-B MA*-C
30 68,524° 65,906" 68,356 63,020°
Feces 50 72,215° 86,876" 98,759:c 70,571;
70 70,000° 79,329° 71,812 75,973
AV 70,246" 77,370 79,642* 69,854°
30 4,556 6,478° 5,602 5,255%
Usine 50 4,598° 5,758 4,958 5,975°
70 7,182° 7,376° 6,752° 6,175"
AV 5,445% 6,537° 4,627% 5,801%
* M.A : Microbial Agents.
® means significantly in the treatment (p<0.05).
Table 7. COD Concentration during the experiment
Body Weight COD Concentration(mg/ £ )
(kg/head) Control MA*-A MA*-B MA*-C
30 77,286° 71,214° 73,887° 90,684°
Feces 50 75,900: 72,963° 83,556:" 88,506:
70 60,192 67,782* 59,136 62,502
AV 71,126° 70,653° 72,193 80,564
30 5,351% 7,747 3,141° 6,603%
Utine 50 6,752: 9,405° 8,707:” 7,311:
70 7,937 9,118 7,425 7,584
AV 6,680™ 8,756 6,424° 7,166™

* M.A : Microbial Agents.
* means significantly in the treatment (p<0.05).
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Table 8. 8S Concentration during the experiment

Body Weight SS Concentration{mg/ ¢ )

(kg/head) Control MA*-A MA*-B MA*-C

30 164,500° 148,000° 150,000° 155,000°

Feces 50 231,000 144,000° 173,000° 136,000°

70 159,500 112,000° 141,000° 144,000°

AV 184,833° 134,666° 154,666° 145,000°

30 750° 1,450° 900™ 1,050°

Urine 50 200: 300° 525° 325°

70 850 650° 850° 850°
AV 600° 800° 758.3 741.7°

* M.A : Microbial Agents.
® means significantly in the treatment (p<0.05).

s wAZAA ANEFEG FoHoz
2 Aoz zAEHp<0.05). £F Ex
9] S uBEAA A FATANA HF
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Atz it
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M 3 3x3 A Y Hp<0.05). 1Y
HAg7E SS FET FAF1995)NA B3
& EF SS HE 183,000mg/ 2 8 v]&E
AL BPoy End SS e $ANE
oA AAHR 4,500 mg/ ¢ Bohs WA z=A}E
Ron dul 2AAHEL(1985)E EE9
SS 134,640mg/ ¢ Btk =A] FAlEgieH,
Eno ALo: 2,100mg/ s RTE FHE
FH =2 =AU

AlgATE S AFDAE B
9 T-N ¥ T-P5XE+ (Table 9, 10)%} 2}
EEFY T-NsEES ¥ 9673mg/ s~
9,754mg/ ¢ 2. & AT Tt Ao]7t & A
o2 Ao AF 30kgHAlA = AE
AA AT B, C ATl F2A Aol

7t Yehte AR A 9loh(p<0.05).
Ay B8 A$ 50, 0kedl 2 Ex9 A
gF7els FA Ao} Jeldx] 9ok
tHp< 0.05).

o]+ Kerr B. J(1995) 5 7}&Atgd] A
UAAEQ] A opn|xAbE FFIE W
Hog Aio wfdAZ B3I} 32~62%
Sk Rwspg ot ¢ AEA v FE A
£ & AolE Rolx gkt Rue ¥z
3 ATz 2AEH(Y.

E3 259 TP X1 9A=AA A
g7t #FoAQl Aozl Y= Aoz x
AR en) B PEAA AgzhEiz A
EAA A, CFATFANA F4AHQ Apelst
E Aoz 2AEYTHp<0.05). o)H g A
& 2AAFEEE 2L A Bt wka
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Table 9. Total Nitrogen Concentration during the experiment

Body Weight T - N Concentration(mg/ ¢ )
(kg/head) Control MA*-A MA*-B MA*-C
30 10,915% 11,062* 10,904° 10,997°
50 10,910 10,916 11,039 11,003
Feces
70 7,194 7,262 7311 7,262
AV 9,673 9,746 9,751 9,754
30 10,669 10,633 10,787 10,826
. 50 10,630 10,772 10,627 10,672
Urine
70 7,353 7,246 7312 7,333
AV 9,550 9,550 9,575 9,610
* M.A : Microbial Agents.
* means significantly in the treatment (p<0.05).
Table 10. Total Phosphate Concentration during the experiment
Body Weight T - P Concentration(mg/ ¢ )
(kg/head) Control MA*-A MA*-B MA*-C
30 1,317° 1,102° 1,084° 1,052°
Feces 50 1,402: 1,289° 1,820° 1’340:
70 1,438 1,322° 1,477 1,289
AV 1,385® 1,237° 1,460 1,227
30 7° 7 5° 11°
Usine 50 37 40* 2° 15°
70 81* 9 9° 26"
AV 41.7° 18.7° 5.3° 17.3°

* M.A : Microbial Agents.
»"%% means significantly in the treatment (p<0.05).

4. Me[7E =29 DYEY A

A AEAA Aed ojd" EES 30d
A2z AFste] v|YESS AR HH,
=% FTAEFY HEXE dHR2TF 531x
10°cfucll ¥18}e] m|AEAA A A2TFE 7.80,
B AT 7.76, C AT 5.87% H&FHTE 1.5
~ 22407} E5tElE A3Fo)Y I, Lactobacillus
sp= HI2F  1.46x10°%fucl] ®)sle] A A|A
325, BAA 1.70, CAA 2.928 AAE oF
1.3~34802] =7} zlo]E xnach 183
Yeast= Wl 51.8x10%fuol] wjsle] A AlA)
200, B AA] 94.6, C AA 982%8 zA}x o] A
AE 1.8~3.8612) T} AolE RgFI]
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TH(Table 11).

Kurman, J. A.(1998), Marschall, V. A.(1983)
5o nnd o] sjspd A Fshu 4T
AEE A= Aoz o2& A Lacrobacillus

sp.= o4l Salmonellast E. coli®]

Aot Fd AFEe] S FAAAH FEF
WEEFFE FaAIIL fAFsY] &
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Table 11. Analysis of Microorganisms for pig manure

Tot. cfu(x10%) Lactobacillus sp. cfu (x10°%) Yeast cfu(x10°%)
product
Ist | 2nd | 3th | AV Ist | 2nd | 3th [ AV Ist | 2nd | 3th | AV
Control | 2.00 | 11.0 | 293 | 531 | 1.90( 2.00| 049 | 1.46 | 110 45 | 056 51.8
MA*-A| 270 | 17.8 | 292 | 780 | 6.50| 2.10| 1.46 | 3.25 | 535 65 | 1.66|200.0
MA*-B} 410 | 160 | 3.19 | 7.76 | 250 2.00| 0.62 | 1.70 | 165 | 117 | 1.92| 94.6
MA*-C| 211 | 119 | 359 | 587 | 4.70| 230 | 1.77 | 2.92 | 223 55 | 1645| 982
¥ Sampling date : Every 30 day from experiment.
= (=) F AL $l tH(p<0.05).

2 AL FAE Almel P AEAAE AL
R v]YEAA A % B 01 "AEAA C
€ 02% &% B8 A AEAAF L E
o 2H9EA WA E R A= FFS F
Asl7] Y3t} 4 g 5FEAH F 20
FE FAEY AAGlEd 224E 8%
d o3 2

L FAvSEe] 4o HEAEAATFE
27 206kg/LFRL v|HE A, B, C 7+
Z4z} 213 kg/Q. T, 2.17, 2342 v AEAA] C
TFollA dd AsAARTFo] I =4 =AM
%27 (p<0.05),

2. ALY F SFFE ABAHT) =%
d ) BE CellA 289kgd/FE M =
Al A= 3 cH(p<0.05).

3. o] EAA AzeEE Fu A
AleAQHFe] 4D vAEAA C FelA
713 o] wjAd=E= ZeR FAEGS
(p<0.05), Exo] WA ZFxE v]JEA A CTol
Al 2.31 kg/Q/5ol A = 9FeH(p<0.05).

4. FAEY ARIAE EEn ¥ &
gke gl ¥|gA¥Ql T-N, P05, K,0 A%
2 ZHell 2 zle]E RolA] astth(p<0.05).

5. 54€ ¥ ¥¢ BOD ¥x=+ =%
9] AL wAEAA A, BAA FAF}
gAez FA EAEYHp<0.05). 1L
€1k e BODY ZAFexE mAEZAA A
7oA 6,537mg/¢ 2 IR HL Aow

(2]

6. COD2 A$-elx mAE CFoTFA
743 B4 2AHRLH(p<0.05). Ex] A
$olE v AEAA AFHTFAH BF 8,566
mg ¢ 2 7FF &3 p<0.05).

7. 88 F5E dx2FdAM I w4 24
H R0 ¥ (p<0.05), L] "M E B) v|A
E C) Hx2T £22 2AEH

8. EXu%F TN FE+= A7 +#
2 Al zto]7} YehtA] okstoh(p<0.05).

9. E¥%59 T-P =& "AEAA A
T8z v QEAA A, C FATFNA #9
Aol Aeol7} Y& ALz A FPHY(p<
0.05).

ol Hug sokHn® JFAEC A
EAA EEFdE ABAFAFE TMHE
b &2t glov BEAE MAFAE 2
o] Xolx] 4 Aoz FAEoH,
2HEA WA Aol ALRAAHF
EL WAEAA ¢ 397N =& Zes
A= i

o g 2 8
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