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A2 Hood-type Chamberg ©|83td ZaHEZY A543 7|ZF 2 AHIAIFEES A

A OE7t=HENE ol8ste] 24N Foke EFUAAES AAsdlen TF
A v 2= 20CE FASHHT AdARE SAETs o34 €2 U=
T O, FAELE 7IEARS 05%E Fod AT 1 (T, m2A2Es 7|4
59 1%E FT AT 2 (T2 FEsto] stk AsgFads Ald d#3
AR E AAFZEaW w2t sk 284 o] Fofsgion Alsge] F o=

e A7k FUh B3 0 BES A4 HAGES starh

T, AU 18 AT 2 oA 22 123.20
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Hood-type Chamber& o]&3ste] AFAulEdAES] A5G 7| 2 dHAFEES
AA F7t2HE71E o] &5t 2441t T THEUAANE S AR o A
W 4= 20CTE A& AdAgs vksdt AHALE HA7bekA @2 Al
AFAdAIEE g9 dEzF O, utes AdE71F 05% A7 ARl Ar
g AT 1 (T, 4AE AEZIE 0.5% H7F Aa2dudAs A2+ 2 (T2),
nks 2 ARARE 0.5%% & AURRE AaduwdAs AgT 3 (Thez &5k
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+ 735 g/h vhs W A4 05% A7F AGAMBARE FoA® MY 3 oA
9394 + 218 gh °% FojFow WA UEdTi(pd.05). W BATe Aw
AFAMgAEE 93 dizFolA 491 + 0.74 g/h, s 9 4HAF 05% H7)
AFAMgAEE 39S A7 3 oA 341 £ 044 glh 22 FoHo =2 vA
R TH(p<0.05).
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A A AAF ez 247Al o7k A T3 EA =AH] Bl FThst
I AE FAlH 2AVIAE AT U3 E o= VAR SAAY VTS
SF(UNFCCOI A A A7 6t 24 7l2EE o]4kslebA(CO,, ™ EHCHY, oF4ts)
AAaN0), HE3FAPFCs), FaEIHAMHFC), E3FZEOFol AA=Ho 2
HEolg A, 2005). 53] ZHAHEopdlAe] wWghe wkErisol A 2a= gt
He o]l A AA W WS F 15%F AAste A= d#A A Crutzen,

3

1995). @ o] A$ TEo] A F e MEF F

rlo

T QEd, FHATRA B9 FEARSG 2ARS Folug % 2AR Ao
e ARG 5 2009, AR FolgEel wE d9e] Lasts BT w
d7(H &, 201D, ZE2EZxote A A(tabashi &, 1994 ; Whitelaw, 1984)o &
g AT, O HHA 3o &, 1998 ?F, 1992 ; Kongmun &, 20115l
9 mask A%Hn gk

SHAIE, 7hE AFRFIES A AR FA wEt 7S] Ak Bl 8 e
& HAASoM L] H7HA B AR el AFR dAolEta & 4 Sloh wmEbA 2
APLe HEF, FEAE F ALFAA mn-vitro AEE B3 BHFAAY AR 4
&S ANAANA & W BT 20-35% FE AT EHE Bl =X, vl
5, S AAstel HUHA B AR RAEE sk Ao AT

2kl gdtanninelehs Aol e, BEIkEe] Az F owd AE2

w3 B Zrbe] o JFL AT B P HAS @ o] §F



£S5 ZIMA7IEEH 84S ol&3tEE BaEo] AuiBroderick, 1995 ; Reed,

nse FEI AOA Fdad, s, FHRE, dohAsh FdzHE
Astadrt Ao deA doh kA ol E REFTESo] o] &5t wWEE Fo)7]
Yal 1 Bl thI A=o] AlE=H AAYHGarcia %, 2008 ; Kongmun %,
2010), 53] &ollA= AFFE ol HFT AdA ol

ZHAHMay Flower)= w1 e] zgh Wity 55 22 A2 o =ZHE Ao 9
ghero A ol gEHAOH HT AT FHAA FE, FAEA, AL AA
ol g sl W vk ATk(e], 2004).

=3, AT ARANTARe Fort FAHT QlEd, ArAngRe FHe

WA BEES FFAAT 24} L2 ey A4S FANATL, AA AR A
= AFAZF] F7HMcGilliard &, 1983 ; Nock &, 1986) st I A Ut} ol&=
sFARe 2ARE SA0 FAFORH WEY S5 AUAATGE B9 2
A% #Beo] UrhCao 5, 2000. T ol oA HFAMIAR o § wa
ATE HE Bo WAL AFSGoE (S, 2010, S8ts A% AREH WG

Ued 2 AdE2 5237, vie B A 82 27 ArdudAtze] Alx F

E Tl 3¢ gao THEIFzOl T 24ATVEE WA mx= Gl tisky
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o 7]10] 1525T °|d =g A =T 20-30%7F 25710 A Aol
3 FJ7kEla JrkSolomon, 5 2007). ol#d FAZ FAE AR LAV~ wWiE
&

o F7gtel wel Tp&stE o] olo A§EHr] AZ HIE A FE53] SIS Ao

st 8R0S AA ZF2 estsle Aotk 2010). ol A AAAoE diavjEd
ARA T 22 71FHE} doks Adste 24Vl AES oFEsta jlon,
8 ARE 2A7IEE Eol7] fal AAF 71+ s B Avs: v Ad

247} 2(Greenhouse gas)® th71€ FAskE 7IA 7hed AF24d3stE 927

AR WESAGAQR005)] o M 6t 24ATVIAEE o]4bsiRrA
(COp, WEHCHy, oFFstdAN0), HFESIEA(PFCs), FaEITHAHFCS, &
SF3CFeolth. ti7]Aol A oltslga, wg W ol A el Ze 247tV
AEo] AF A 25E F5A71ZMoss 5, 2000), °olE 7tAvt EFEHHE %
o] wid 0.3~0.9%¢ #vl&=2 Z7Itar stRtHDesjardins &, 2001). ©] FolA

AEoke] T8 2AVIAE HE e R, 53 WEEEdd ol HEHE wWEe $F2
AFA LA F owe DAY of 23-27%E AAs= A
STHIPCC, 2007). HES=5E9 Hks | Zad o8 AHEHe wEe 55
FENA 2-15%Y ZFoUA £4S doglu(Moss, 1993), wEbA AHI ALz}
A dUA 2 HEEE o] sl "ot oliisiekAhE 2474 F 7HE A
FE AAST YARE gk 7
AE &7] WZNIPCC, 2001 ¥ HAA¥E AF2dsto] vA = FFS FAL 5
k.
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ol 75%91 18.4Mw t-CO, eq.o] WAZtT. 18.4wW%t t-CO, eq. & 100%
e o W = ALAME 3% BUE EFNAE 0% 7HE U EOIAE
3.7 t-CO; eq. = 20%7F HAstH s 2= 16%7F HASTHEE, 2010).
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=3 BUULTe #2o g ZHH T HE C, ofavtehlAl, dEkd, 2ol

AR7E BRHI 5, 2000 AFAAM HHE ARl Qo] Fu HFHF
s

ol deides B5S =9 e 9ES Foi(ohn, 2002).
=3 ASA] FEo]l F4ts EAE FIAA AR, FoAE, ZU=HE A
3 2 AHilolgkzg F Ayt Aok EEA Utk 5, 2009). Z3ke] 71|
2l FRF AE Fo VR FHEHZ o g wo] FiEo s Edoln, Az
g Zakels 2.0%5.5% B=ES HER EAFGTHEN 1996). FHERle F
T2ol A% A4z, olxzg, kHEolY 542 & WeE wMEAe FES
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Mol mahg veritkn sHrkel 5, 2008, AR IA =
ARE AY B FRAS @ AR AL FAF 291 ARy Yol
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3. vhs
D nhse] 4%

nhs(Alllum - Sativum  L)& W3] (Lilliaceae) +<(Allum)ol &b A3 A
22, /) AT et FFotAob At Aol AR E LA Aon, aFd= Al
A A AGoA Auj=a Atklee, 1979). vlE2] FH = A 7FAHEA AH
(bulb)s sk, AAL 6% wh=9 A 5-7HY <dA(dove)o 2 T4 = o
Slom B G H(protective leaf), *<H(storage leaf), =rolq <”](sprout leaf) 1
g B3 H(foliage leaD o= =M glom HE ARFS AAZ <dAo] 7}
ARE AMLET(EENEH, 1996).

sl AW E AL FEO] 64%0]la BFstEo] 25%°|H 1 9o T,
24, &, 71ed FALEo] 747 9.2%, 0.2%, 1.6%, 0.9%= Table 1.3} 2o
(&, 2005 &% BFo] HA 90%E AAsta Jdow ZRAE 100gT EHF
138KcaloltH(z, 1998). =3t 2&=d, 39, MY, 79 9 ©F3&Eo] FFsta
cysteine, histidine, lysine & EFolv]i=4k}  linoleic acid, linolenic acid,
arachidonic acid 59 A|W4ke &f3tar AtkHwang 5, 2004 ; ©], 1983). <]
W= Ze, <, H, ZF TY vEFdart FHEE HlER A, Bl B2, C ¥
niacin °©] F%-3}tHRaghavan ¢+ Abraham, 1983).

nse FEAECR alin ¥ alicine] ¢ A Jde=dl, vlES methanolZ2 &3}
of ojm|=Ate] dZel S-ally-L-cysteine sulfoxideE #2]dte] alline® =
31(Stoll ¢} Seebeck, 1951), w}=-2S ethanol®2 FZ3}o] diallyl thiosulfinate
7}A = allcine] E#] % th(Cavallito ¢+ Bailey, 1994). Alliin2 allinasez}+=
29 AL 93t allcine.® Wal=d), allicing v %3 331 EE0] &3 =
S doJyA FTHWi, 2003). vlEsdl= allicine] ATEZAQ allin®]o= 743k <
3o 2 F7|d3EHZ ¢ methyl methanethiosulfinate (MMTSO)9] #

Ll



=44 S-methyl-cysteine sulfoxide (SMCSO0),
S-trans-1-propenyl-L-cysteine  sulfoxide(isoalliin), = Z&]a  alliinase®] &S
Wz or= cycloalline] 9lom™(Lawson, 1998 ; Reuter, % 1996 ; Virtanen,
1959 ; Fujiwara, 5 1958) A S-alk(en)yl-L-cysteine sulfoxides % alliine
85% HAEE AAsFaL SMCSO& 10%, isoalliin 5% ollle] Hl&o|gta ¢HA
A tHLawson, 1998).
TE3h Block 519852 mhso] Aujd 7% o wEkA AFES zolE Ho
<, F& 71FolA AuE vhso]l wEd 7S AulE visRT allinggol
B35ty Hong 5(1997)2 #F3E, Aul AAEE v aliing s Hl
w3k A 0.6~17%= T HAE Holw Zzte] FFS Bl AHoA Aujd
uf

Table 1. Proximate composition of garlic (%)
Sample Moisture CP CL CA NFE
Garlic 64.02+0.2 9.2+0.4 0.240.1 1.6+0.1 25.0t1.4

(&, 2005)
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e ol AANA FUEI, FUHAE, FEAE, YA 5 ofelagol
QITHCE, 2009). olo] we} whse 5 93 AP0 9

2
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2
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2
)
2

s AAAEEN FE AUA SHEZHE Ast a3E Ad AL
om(Yeh < Liu, 2001), Qureshi = (1983)2 rmls FZE9 $A4 A
7}7F HMG-CoA reductase, cholesterol-7a-hydroxylase % fatty acid synthetase
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mtEs A7IRE 5o Al SA-HSEY AR 88 A §F FL %S UEU
A &, 2005). mhs FAbE9] o] &A= pectindg 22 Afd FFo] HoHA,
200D AU mA=Ee] A& i a3l o, €% FUZEHE FEFH T A
WEFS AT 59 7Isel €A Ao, 7S AMS Al B EE giFe A
of gk Al &7t A& ASE 7|titk(A, 2010). & wis7tE 9 ZIY L
d FAoA wWE WAFES 10% FToAA TEAAATE RixE @ v o
(Konmun, 2011).

w3, AFHoE qUAA miss F8ste] AR 3 o7t Jom(EHHE
10-2005-0083459), ‘wisA &S EFste 7teE AR 9 TteE AIERERVIERA

=’ o e E54E 47t JAHESHME : 10-2003-00590D).

Lo
2
N
2

A Tol HAMRE Are] ofite] M= gk WMt T u A& AA
°f 2.5cme HHE GOE oFoEs A} e AL dH 2 =ol A= May
Flower2 <8 At} A= o ZXE] o] AeF I dHjefo 7

2t A a8 Am o AY FoE AMESe A FAHIJIY A Fo
(o], 2004). Aefe] do] dabstal WA= Solst Algte] Y AbAtel hFd 3
238} &Aool Q&= polyphenol E=ZEL  ca-ffeic acid, protocatechuic acid,
pyrogallo % phlo-roglucinol s°|tH# -5, 2007). 4FAtell &% polyphenol &

E}

dF FHzHES At 18U FHUASE st (Y 5, 1980), F4akst
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Table 2. Chemical composition of may flower(edible portion)

It Moisture Calorie Protein Fat Carbohydrate(g)
em
(g) (Kcal) (g) (g) Sugar Fiber
May Flower 76.5 84 0.8 0.5 19.7 1.7
Mineral
Vitamin
(mg)
[tem
carotin E B1 B2 niacin C
Ca P FE Na K Mg
(ug) (mg) (mg) (mg) (mg) (mg)

May Flower 57 27 0.8 17.4 0.9 0.05 0.04 0.3 81

(e], 2004)



Hete HlF71=0] A3 starch, cellolose ¥ hemicellulose®t Z2-& AL TheFA)
ZHE 93U mAE TR s YAHEHe= EMAAEREA sFTE ol &HA
Pz b7 T2 ESHHS, 2010).

AANA MFTEZREH A= Wy gAE S H7MA AdFE halogenated
compounds(Demeyer ¢} Van Nevel, 1975 ; Goel &, 2009), wWetAde AFEZA
°l Hy2 o] &3te] wWehs ga|sts B x3pAWHCzerkawski &, 1966 ; Zhang 5,
200802 A& FZEE(Pen &, 2006 ; Hart &, 2008)e] 7} So] 3= ojx <k
=2

D) =243} 3}3-E(Halogenated compounds)

Halogenated compounds(£3], 2-bromoethanesulfonic acid : BES)x= w& A4
of #ostE ZEEZXOLE At AFHAL, E wF9 W "ol &
ZEZEZOLAE ol FEFE HIXA FAR, BE wE AG vAEANA EA) 5}
= coenzyme Mo FFFH FAAZ Wg Aol methyl-coenzyme M SHEALE
AAgo=zH wWek APo] AAETtE LA JohBalch ¢ Wolfe, 1979). Dong
S(1997)& BES7} 71@A4ste 2 A Ak Ao 9SS Fx FowA
g AAEFS 71% Fas vy RasAh
a8y Immig (19952 Wk Wk BESE 7dXt F4stl=tl BESS W
& A BT 3G7HA ASEHTIE 3Y o] Foll= AR vl A FEHIAT L

rl
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Table 3. Ingredient and chemical composition of experimental diet

Ingredient composition %
Barley whole crop silage 44.42
Bio-mix” 12.00
Corn gluten feed 6.78
Corn 7.46
Lactic acid bacteria 0.32
Molasses 4.20
Rice bran 5.01
Rice straw 13.00
Soy sauce cake 2.40
Sugar cane hay 4.09
Yeast 0.32

Total 100

Chemical composition %, of DM
CP 14.32
EE 2.96
CF 19.32
NDF 28.72
ADF 15.12
CA 9.83

U Mineral and Vitamin.
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Figure 1. Respiratory chamber of hood-type.
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Figure 2. Methods of measuring greenhouse gases and gas analyzer(mamos-300).
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# g sk
Table 4. Experimental design
%, of DM Control T1 T2
Green Tea powder(GP) 0 0.5 1

X2 xHmean

A
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+ SE)E ‘AW, &AXY o4 HALE SAS 9.1 Package/PC software
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Table 5. Effect of dietary supplementation of green tea powder on CO, and

CH, emission in Hanwoo cow

Gas Emission GP%. of DM
(g/h) C T1 T2
CO, 123.20 + 3.64"  120.03 + 2.71¢ 129.02 + 3.27°
CH,4 5.84 + 1.63° 450 + 1.5]1° 711 = 1.702

U Means #+ SD, ¢ Means in the same row with different letter are significantly

different at p<0.05 level of significance.
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Figure 3. CO, emission rates at different hours due to dietary

supplementation of green tea powder in Hanwoo cow.
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Figure 4. CH, emission rates at different hours due to dietary

supplementation of green tea powder in Hanwoo cow.
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Table 6. Ingredient and chemical composition of experimental diet(control).

Ingredient composition %
Barley whole crop silage 44.42
Bio-mix” 12.00
Corn gluten feed 6.78
Corn 7.46
Lactic acid bacteria 0.32
Molasses 4.20
Rice bran 5.01
Rice straw 13.00
Soy sauce cake 2.40
Sugar cane hay 4.09
Yeast 0.32

Total 100

Chemical composition %, of DM
CP 14.32
EE 2.96
CF 19.32
NDF 28.72
ADF 15.12
CA 9.83

U Mineral and Vitamin.
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Table 7. Ingredient composition and chemical composition of experimental

diet(treatment)

Ingredient composition

Treatment (%)

1 2 3
Alfalfa 20 20 20
Aspergillus niger(yeast) 3 3 3
Corn 15.5 15.5 15
Corn gluten feed 8 8 8
Garlic powder 0.5 0.5
Lysine 4 4 4
May Flower powder 0.5 0.5
Molasses 2 2 2
Palm kernel cake 5 5 5
Salt 0.5 0.5 0.5
Soy sauce cake 5 5 5
Rice wine lee 10 10 10
Tall fescue 20 20 20
Trace elements 0.5 0.5 0.5
Wheat bran 6 6 6
Total 100
Chemical composition %, of DM
CP 15.89
EE 1.98
CF 11.95
NDF 29.92
ADF 12.30
CA 7.07
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Table 8. Experimental design

Item Garlic May Flower
(%, of DM) (%, of DM)
C 0 0
T1 0.5
T2 0.5
T3 0.5 0.5
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Table 9. Effect of garlic and may flower powder in total mixed ration on CO, and CH; emission in Hanwoo cow

Gas Emission Treatment
(g/h) Control 1Y 22 3
CO; 138.76 + 7.53% 94.61 + 5.42¢ 97.87 + 1.08 93.94 + 2.18°
CH, 491 + 0.74° 3.97 + 0.56 4.30 + 0.60° 341 + 0.44°

D Garlic Powder 0.5%, ? May Flower 0.5%, ® Garlic and May Flower 0.5%

Y Means + SD, 2% Means in the same row with different letter are significantly different at p<0.05 level of significance.
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Figure 5. Change of CO. emission rates in Hanwoo cow.
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Effect of Green Tea, Garlic and May Flower Powder
Supplementation on Greenhouse gas Emission
in Hanwoo cow

Du Ri Kim

Department of Animal Life System
College of Animal Life Sciences

Graduate School, Kangwon National University

Abstract

This study was conducted to investigate the effects of Green Tea, Garlic and
May Flower powder supplementation on emission of main greenhouse gases such

as carbon dioxide and methane in Hanwoo cow.

<Experiment 1>

This study investigated the effect of Green Tea powder (GP) on Carbon dioxide
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and Methane of Hanwoo cow fed TMR (Total Mixed Ration) based diet. The
diet delivered twice a day at 08:30 and 17:30. Cow are housed in a hood-type
respiration chamber and the environmental temperature was maintained at 20°C.
The gases were measured for 24 hours using the multi-detector instrument
Mamos-300. The treatment is composed of group with no intake of GP (Control),
with intake of 0.5% of DM (T1) and with intake of 1% of DM (T2).

The analyzed Carbon dioxide emission of T1 and T2 were 15% and 25% lower
than control(P<0.05), respectively, and Methane emissions were 15% and 15%
lower than control(P<0.05). Also, the hourly pattern of Carbon dioxide and
Methane emission were showed very similar emission. Gas emission showed peak
after 1 hour of feeding and this gap was wider in the afternoon than in the

morning hours.

<Experiment 2>

This study investigated the effect of Garlic and May Flower powder on Carbon
dioxide and Methane of Hanwoo cow fed TMR (Total Mixed Ration) based diet.
The methods was performed in the same experiment 1. The treatment is
composed of group with no intake of Garlic and May Flower powder (Control),
with intake of Garlic 0.5% (T1) with intake of May Flower 0.5% (T2) Garlic
and May Flower 0.5% of DM (T3).

The analyzed Carbon dioxide emission of T3 were 32% lower than

control(P<0.05), and the Methane emissions were 30% lower than control(P<0.05).

Key words : Methane, Carbon Dioxide, Garlic, Green Tea, May Flower, Hanwoo
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