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Develop the control techniques to malodors from swine feces by adjustment
fermentation of Chinese Medical Herb Wastes

Young-Han Song

Department of Animal Science, College of Animal Agriculture
Kangwon National University, Chunchon 200-701, Korea
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= A2 B3| 2AHE Z2AP| 2f5t0] AlR0I84E BTIAFIE E7IMZ 2ujolM BT gt MMET Qs S
SYTUHES 0ISst0] Fel - FEAIRO! FZ0IS WS RIITIA R L FERBS AABIICL CHAMIEOIME Cix
T, #% CMHWE 212t 2.6%, 5,0% 7179} #3#sst CMHWE 212t 2.5%, 5,0% H718t 22 L0 AIFSiIC ARRAIH
OME T, 248 CMHWE 242 25%, 5.0% &7iet 72 7E610] HE(B0~50kg) D BISE (B0~100kg, 80~
100kg) & JYCAIER ZHIACt 7HASHE 0iF 2 EAIY 38| FXsi0] HFX|E 0|R3IACh
CHAMAIE S ARSAIE ZRtE 293t cignt 2,

1. CHAMAE 23t oix7o A8 CVMHWE Z718H AlRE MAISH Al et 2445 CVHWE &7t 2098t 22177} geia
O[Z20lH 72X (P.00) 22 £ AtolE LERCY,

2 DAMEDIZE ZHE ARUot o fatra WAZER X2|ToM HolX|s ZEe LIEpC)

3 |YEQ06kg A HIFEEB0~100kg AFRAIFOIME CMHWS| &ylol| w2t Sxate] Z7p) ChxTof vls) oA
(PQ.05) 22 = Lietsict,

4. AR7IZd EA 2o} Ttk MalTollM Hotkls e LIEIHoL, Rakeas Aol ZX|EIX| itk
M, ARS F7IZhol|l ZX ALZE 5% 7RIl CMHWED L ALZCHAIZOIM T 7bssitm, S3| 60kg Aol H|S=o|
20fsks 20| ARRYY I TAwE 2ol ZRpNel 1oz LElTY,

NSRS OEE, A, 9ud, 384, vely a8
.M &8 e B3 Raveld. 715%0] Ada $ad e

ABYLE A% REH 482 Dot EY BN 429
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2% zAsl0lN #7149 23S A Bk o] HFo] Y
A 2329 WAE 3AT)E gubEal o9 Yelolch,
a3y 37139 Ahdde dale A4S 2aA. 7t
ZEoA dojue AEEA Wsh= Miner(1973) 9 o3 A
Ehpeles

22 o2 Y= £42 ammonia, hydrogen sulfide,
volatile fatty acid, indols, skatols, phenols,
mercaptans, alcohols Z12]1 carbonyls(Curtis, 1983)%
ojtt, WAl F=9} 3ake 2 EAR) dRYotae £ A
4, 18, #AY, uigTrz ¢ gEedy 759
w2} g2k,

AEZE H7HC o G Fad B AF
(Schulzu %., 1995; Rerat, 1996; Canh %., 1997;
Warburte, 1981; Blendl, 1976) 2 %39 4HE #4aA
7171 9% dekg a7t Eas Aot (Phillips 5., 1995
Aarnink 5., 1995; Groenesten 2 Van Faassen, 1996
3} Anderson, 19%; ). %, ¥ Lectin®] 3712 229
E3gE 59 24 2 Z2oie FkE AR 4
(Schulze 5., 1994, B<3HE Al 2 & 4R
a3t 2ol #AZ HQl B (Rerat, 1996) A1
2o Al H71Ed 93 £3 staiAFge 2do] 7k
Aoz Yehda, AlRF A%Y Afo o A
wjAdo] B3 A7 (Jackson & Marsono, 1993) 2 £%=¢
FRe] 2 ERF f3rad dEYole] Ak BEn
€ v} 91t} (Chung 5., 1996).

A2 A7 FHL ALz 2Ad ol dgik A 4
o] B3 2329 AYS WNERET BdE HHES
AMEHA A7z 29} 2] @718 ERE olFe A
B Aotk oA 24 widE Jdaeiet JNFA
of Jeake v|E7|5o B Aoloh, E AlsTiE
g 9 p3olu|eale] Arle Bzl AAwAS A
Adn B39t (Bridges 5, 1994; Cromwell #
Cofley, 1993; Jongbloed and Lenis, 1993; Hartuing %
Phillips, 1994).

B ARE 2% ol 3oz dojRle E5FEd
o EHaZe BARES] thlad 9 M {io gl sl
& 5, 19%) 2 u3715E 1, 19959 AHRTRE 5
ANZ AR FEASH A4tz st HEke
Tl 2 Mg o] FRIA AlRF YFLolEE

Wlale 9 olz A AR sl AR
FaA e, e, 4 sl doldel 44
WiEE U 998 g B 339E A% IR
o] 54 A4 2 falrke Bl AR S3as,

ol ARAZIAS Aol ol A At #3 o
el Hhe ASAd F4E BE AN,

I, M2 % Uy
1. 3AS2

QAR E HEAF Tokg AF9 39 T
(Yorkshire X Landrace X Duroc) Hl§& 158 °|&3t3ich
12 $4A 89 BEAT] kg AF 39 u}F
(Yorkshire X LandraceXDuroc) $4% & -4 47 15F
#3072 A, 23 SN e HEATF 60ke
A%ol 39 w&%F (Yorkshirex Landrace X Duroc) Hl4&
o & 77 954 1852 FAEAT

2 AERHY B

B AQe Boe 242 BAES NS F, %
U= 77 FeAd AT AN 1994 78 11
Q) 19964 119 20977 $HARE A3k

AR D 2R BAE B o 348 ot 48
2 2EARAIN AN,

3 AlEA=

B Agd o] 48 955F T94 FRTAELS A3
JE ZFL2AUYAN Z4F dAs} FHLE FRFER
AFEE AFe, £ dig ARF e 2582719
A 60TE 4847 A28 7, ©]8 Hammer millE o4
Imm 27|12 4313k

4532 TP4 FRHEANEY 38 242 Table 134
2t

g9 g2 SAEAE 2 HSEARS FAEE 47
0% @ZP), 2.5% L 5.0% A7kt &3 wige 32 1
384 24 & Table 20 VER ule} 2,
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Table 1, Chemical composition of Chinese Medical Herb 4 AIEMA
Wastes (CMHW)

Chemical composition CMHW (%) Ao HE iz, A2 CMHWE 2.5%, 5.0% 3
Energy (kcal/g, DM) 4.5 7kt 4 CMHWE 2.5%, 5.0% #7ba 5322 +
Dry matter 95.01 - o6 i i
e izl . S Pojo] HISES 47 354 BAA,
Ether extract 9.64 12 $4A RN d2F, £4 CMHW 2.5% 2
Crude fiber 22.51 5.0% A7H2 $4E -+ 47 574 3:2sl] 94Y
Crude ash 12.20 olulxl ST 93 SN HolA i .0
Nitrogen free extract (NFE) 27.16 A S, 24 gANEIE 24 ARz vsE

& 47 374 3Aeistel gAde wiAlsidc

Table 2, Fomula and chemical composition of experimental diets

. Grower Finisher

Ingredients

Control 2.5% 5.0% Control 2.5% 5.0%

: O

Ground corn 49,96 48,71 47,46 60. 14 58.63 57.13
Corn gluten = = = 3.00 2.92 2.85
Ground rye 11.70 11.41 11.12 = - :
Wheat bran 3.37 3.25 3.20 3.85 3.75 3.65
Mollasses cane 4,00 3.90 3.80 3.20 3.12 3.04
Soybean meal (44%) 21.25 20.67 2011 6.25 15.83 15.47
Rapseed meal 5.30 5.17 5.04 5.15 5.02 4.89
Fishmeal (60%) 1.90 1.85 1.81 - - -
CMHW* - 2.50 5.00 = 2.50 5.00
Tallow 0.20 0.20 0.20 5.25 5.10 5.00
Salt 0.25 0.25 0.25 0.28 0.28 0.28
Limestone 0.50 0.50 0.50 1.00 1.00 1.00
Tricalcium phosphate = - - 1.05 1.02 1.00
L-Lysine (98%) 1.00 1.00 1.00 0.05 0.05 0.05
Vit. and Min, premix** 0.44 0.44 0.44 0.44 0.44 0.44
Antibiotics 0.13 0.13 0.13 0.34 0.34 0.34
Total 100.00 100. 00 100. 00 100. 00 100.00 100. 00
Chemical composition
ME (kcal/kg) *** 3,260 3,456 3,663 3,275 3,472 3,680
Crude protein 18.51 18.76 19.01 16.76 17.05 17.34
Ether extract 4.54 4.67 4.80 5.22 5.33 5.44
Crude fiber 4.72 5.17 5.61 4.84 5.28 5.73
Crude ash 6.63 6.77 6.91 6.24 6.39 6.54
Nitrogen free extract 65.60 64.64 63.68 66. 94 65.95 64.95
Ca*** 0.61 0.62 0.64 0.77 0.79 0.81
pr 0.50 1.75 3.00 0.59 0.59 0.59
Lysine*** 0.88 0.90 0.92 0.73 0.75 0.76

* Chinese Medical Herb Wastes.
**Vit-Min primix are prepared to meet NRC(1988) requirement.
***Calculated value,
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5. CHAMAIE, ARSAIE % JpAerdE 53

AL 7 A2 Algs B8 ARAAAA 1572
2] B2\ ARE 3U7 o4 MHH T WA
o] AleAlF ) B A FE SHEITH

Tpzutgeke AR @3l A% 200gS zipper bagol
ol 20CAA 12hr 2 40CAAM 12hr ARF GRYoptx
9 §354E gastecs o]43ld AT

ASAEE 7 17U AeF ARV B AES
29 A8AEES it AFAEAAT 2 el
Zo u)F 245l YA S FA o] 3Tt

u2 e 7 i G AT 9%a9] FoE y
ol MR FAFlG] JUhd o84S T AE
9] o2& Parr oxygen bomb calorimetry®] 93 &
At Algg wdEe gidEe A.0.A.C.
method (1990) 2 ¥4 3H5{Th.

=AY 722 SEEAES s uF AFEE
Al B Ao 30emEl ARN 47 3%E 34
3la] HEA| S o] ATk,

6. SHEN
BARN oala] data® AelEidx, BT Fol4
ARE d & o] 438l Duncan’s mulitiple range test

2 AN (Steel 2+ Torrie, 1980).

Il Zzt % g

1. CHARATE

B A E AR o] 84S FHA7N7] Astel B2F
% 47 2.5% 2 5.0% A7k 7ok 24IF 44 2.5%
2 5.0% 4713 7o vl@Ald 232 Table 39 HERAT

A28 oy Axd CMHWE 2.5% 7K A
27 dole YzTrg o Itk e Hiloy, 4
A2) 77 FolA o] (p0.05) & ehA] ket deEe]
£ E B4 CMHWE 25%3718 Ales 3998
A2l 77k 27 Hldlel £o14 (PO.05) 22 w43k
< Byon, Az CMHWE 2.5% 713 Algg 398
A FolME 2T gl Fo4 (P.05) o2 % 48
€2 ugd. @9 CMHWAE Z#gle] CMHW=S
5.0%34718 AR g AeTdME dzTe f242
ol 7k b %3k,

Auel o442 E4F CMHWE 2.5% H7t& A2l+
2 A9F YA 34277t 27l Hld f<14 (P0.05)
02 ¥& o|8&3 etk AR o8& R /AL
2 o] 48N E 47 Ael el FA Fpol7k veht
A gkt wHe ¥48 CMHWE 2.5% 71 AlRE
A A7 228 CMHWE 2.5% 371 Azl 73kl
£ 94 (P0.05)9 Aok TAeton £4% CMHWE
2.5%A71% ABE FAg A TolM £ 2885 il
o}, Table 4914 2 H2] 74 ofuiA] o] &85 vehint,

dqux HAFeM Az CMHWE Hd 7h 2T
2 24 CMHWE H2)7o) vlg) @ duA 47%= 4
etk oS CMHWE 223 a1t F4A7 23 |
Az s ARAFA7E Gl 23e} & 4 3l

Table 3, Effects of CMHW on the nutrients metabolizability for pigs

Treatment Dried CMHW Grinded CMHW
Control
Item 2.5% 5,0% 2.5% 5,0%
% S

Dry matter 87.26ns)) 85,77 87.48 89,08 87.49
Crude protein 58.02a2) 35.32¢ 48,642 70.04b 55,768
Ether extract 70,032 83.16b 85,650 63.292 81.89b
Crude fiber 69,7408 67.14 73.98 71.76 69.31
NFE 91,92ab 91.17b 92, 453b 94,092 92.782b

1)DS: Not significant.

2)@ b ¢ Means in the same row with different superscripts are significantly different (P<0. 05).
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Table 4, Effects of CMHW on the energy partitioning and utilization in pigs

Treatment Dried CMHW Grinded CMHW
Control
Item 2.5% 5,0% 2.5% 5.0%
,,,,,,,,,,,,,,,,,, % . N N
Energy intake
(keal/kg/day) 167.48 127.26 136.57 169. 83 170.68
Energy in feces
19.62 16.94 16.69 17. 15.7
(kcal/kg/day) g L ok
Digestible energy 147.862" 110,39 119.88b 152,068 154,998
(kcal/kg/day)
Energy 88.37ab 86.75 87.97ab 89.512b 90.792
utilization (%)
l)a, b Means in the same row with different superscripts are significantly different (P<0. 05).
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Fig. 1. Effects of CMHW on the ammonia and hydrogen sulfide for pigs,

ND : Not detected,

ToE YR dqUAE diz7el vla] e Helris @
2 B%E Btk 7kas} oo 79, B3 CMHW
g Wk 7t dz7s A2¢ CMHWE d71e A8s
AHE ARG ke %S et ouz] o4
FM e x4 A2 HelFele F8Q 2ols} ¢l
ey, 248 CMHWE 5.0% 71 Al S A3 S 771

Azg CMHWE 2.5%3718 AleE A4 780 §9
2 (P.05) 22 £ X8 et

38 12 dAAESY o 39T BF slaugae
34E Adolr. 7haRARe DUl Aglgo] E3d B
H 2.5% A7F7elA FEYol daigre] WA et AL
A o] 8-&o] 24 711 Aoz gdd,
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Table 5, Effects of CMHW on the feeding performance for growing pigs (30~50kg)

Treatment

[tem Control 2.5% CMHW 5.0% CMHW
Feed intake
(DM kg/head/day) 1.9900sD) 1,980 1,960
Body weight gain
(g/head/day) 80118 815 856
Feed conversion ratio
(feed/gain) 2.53m8 2.4 2.30
1)1S: Not significant.
Table 6, Effects of CMHW on the feeding performance for finishing pigs (60~100kg)
Item Treatment Control 9.5% CMHW 5.0% CMHW
Feed intake
(DM kg/head/day) 2. 7467s1) 2.829 2.853
Body weight gain
(g/head/day) 80922) 8278 g73b
Feed conversion ratio
(feed/gain) 3.3918 3.42 3.21

1)DS: Not significant.

9)a b Means in the same row with different superscripts are significantly different (P0.05).

Aa7Y 2 FZon| At Wldl g Puze] dawd
7o B Bady 2 E¥gag A% 58 §I¢H
94 7ta2 AsMAe] 74E HZT(Jongblod %
Lenis, 1991) 9 2-& 991e 2 F35of A,

A2 7]dA 2 AEARE 53 ARTWAS A7)
7] 91g o4 YulAsZe| 7123 AFREA EolA
A2 S 7+4A)7] A3} (Bridges 5., 1994 Cromwell
7} Cofley, 1993; Jongbloed % Lenis, 1993; Hartling
3} Phillips, 1994)¢] B34 & & 9%l FAHY &8
ATE 2437) dal ASAI RS A

2, NSAIE % Jtagy

WG 23 AgE A2l 72 olgste] SHE R HE
EAlge] dAMolg Bal ARY WkeE R AVIE
ol At $447 2 t2dFE SHUT

Table 591ME S4Ed 394 FPHAIELS iRl
SANAS Jein), 24 AP ALRAAT, $AF, AR
27879 Aske §9RY Aok vehtA @sked, %

A2l e ZA e 27, CMHW 2.5%, 5.0% ¥7H ¢
oz 234 ke A%S 1t AlEsTEdME o
27, CMHW 2.5%, 5.0% 37HF €22 234 SolRle
A 25 0

BAZ 60kgd T HIGES ol &3le] ZHATMA &
QA1 d S & ATHE Table 601 Ve uhsk 2ot 2t A2+
9] A a4 Pl sloiME A Tol R Fteke 72
g eplond #9489 Aol v g Wi
ZAz| oiE CMHW 5.0% #H7HelA Control®
CMHW 2.5% #7150t f214 (PQ.05) 22 %A Yebst
O, AlzeTeddA 2 A2t F94Ae Aole et
A skt

a3 2% HISEd dF SA7IE Bl 4 AT A
242 ¥8E Jehd Aol =7, CMHW 2.5%,
5.0%47HF £02 AaiAdel 234 dsdke AT €
& 9k, 2% 32 HlS7IRt B FAF WS UEh
Aoz AwAFFy sRE dx7, CMHW 2.5%,
5.0%471F €02 234 F7kshe 3% dehigdh 1
Y 4= AReTEY WS U Aoz dAKeE dx
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Fig. 5. Effects of CMHW on the ammonia and hydrogen sulfide for pigs

ND : Not detected,
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