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Abstract

This study was conducted to confirm the rumen fermentation characteristics of large-scale
CoenzymeQ10(CoQ10) producing bacteria R. spharoides in rumen.

We conducted in vitro continuous culture test to investigate the characteristics of rumen
fermentation with 5% R. spharoides as a direct fed microorganism. A rumen microbial
fermentation characteristic has stability at after 12 days for 15 day of experimental period. pH
value, NH3-N, microbial protein synthesis, ADF digestibility and NDF digestibility were not
shown significantly differences between control and treatment. However, UDP was significantly
higher in treatment than control (p<0.05). CoQl10 concentration was 336.0mg/l with 5% R.
spharoides. On the other hands, CoQ10 was not detected without R. spharoides.

Our study was shown that R. spharoides can produce CoQ10 in rumen environment without
harmful effects on rumen fermentation parameter. CoQ10 in rumen may transfer into cow milk
through cow metabolism. This strategy might be helpful for producing functional dairy cow milk.
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Mz Yol MDNA, A1 22 THlA Fo] At
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A BT B S HeE T (anin 5,
2006). CoQl02 49| B4 FHs= d
AT AR, HED A A Tl
SFAA7|= EXS JHR|ZL 9ok CoQl09] AU
ool &R CoQl0 AT WY BRSOl
CoQlosd ¥ A8 Zxt et =49 A+
Auprt ByE up QIitt (Sarter, 2002). ESE
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+ RO ol W
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3t AR AT AR R Elojgiy, AT
ot At /N AAEO tiste] B o v}
U2 (Hoope &, 1999), AtejAo] &9 mlF
oA CoQl09] &&=7t =EEA] A2 Hfo] ]
sto] =2 fRIE UEUle ZoE UEUWIH
(Rusciani 5, 1991). #29] AFZMoM=
CoQ10Z mE7t Al =&&Qls o AA
o AR st A7t B
o] qltt (Podda 5, 1998). o]t 7+ CoQ109]
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U SE, AE 854 59 A o8]
e AWl oRojxm 9k Aol
(Takahashi =, 2003; Sasaki <, 2005; Zhang
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(Meganathan, 2001).
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RSCC system (Fig. 1) o]&3}to] 2&]2] 3¢HE
o2 Ajgle Axslert.
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Adrta 5 s3Atg dEEE (Table 1)t
Zou, sfetxl BMmE (Table 2)9F 7oui,
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Fig. 1. Rumen simulation continuous culture system. Condition. Aerobic environment is required to
maintain a mixed population of rumen microorganism (including bacteria and protozoa). pH

(6.4~8.0) and temperature 39°C are cont

rolled and stirring is carried out intermittently.

Experiments can be carried out for period of at least 15 days
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Table 1. Basal diet formula
Ingredient Amount (%)
Corn 34.29
Wheat 12.00
Wheat Flour 10.00
Corn Gluten Feed 7.82
Rapeseedmeal 4.50
Perilla meal 3.00
DDGS" 10.0
Palmkernelmeal 6.50
Fulfat soy 2.00
Limestone(fine) 1.67
DCP(L) 0.90
CaSOq 0.20
MgO 0.20
Salt 0.50
NaHCO; 0.70
Molasses 3.00
Bypass fat 0.50
Additives 1.97
Vitamins & minerals mixture” 0.25

Y DDGS: Dried Distillers Grain with Solubles
? Vitamins & minerals mixture: Vitamin A: 29,000 IU, Vitamin D3: 4,000 IU, Vitamin E: 100 IU, Mn:
80ppm, Zn: 120ppm, Fe: 70ppm, Cu: 50ppm, Co: 0.5ppm, I: 2.0ppm, Se: 1.0ppm.

Table 2. Chemical composition of basal diet

Chemical composition Value
Dry matter, % 88.41
Crude protein, % 19.00
Undegradable protein,  %/CP 35.90
Ether extract, % 3.50
Crude fiber, % 4.16
Ash, % 7.01
NFE", % 54.74
NFC?, % 49.82
ADF”, % 8.09
NDFY, % 20.67

UNFE : Nitrogen Free Extract
INFC : Non Fiber Carbohydrate
YADF : Acid Detergent Fiber
“NDF :NeutralDetergentFiber
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3. RSCC system %
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Soest & (1982)9] vl¥g 0]85}9 1, NH3-N=
T Chaney@t Marbach (1962)9] wlHo] oz}t
spectrophotometer (Spectonics 21D, Milton
Roy. USAIZ olgslel &7staict. olge o
WY gFe Lowry 5 (19519 $Eg olgal
o &A5t91 VFA=E:= gas chromatogra-
phy(GC-2010, Shimadzu, Japan)Z Erwin =
(1961)9] ¥iof et 2451911 undegradable
protiengtaFe  AUYHRIEAMT]  (Kjeltec 2300,
FOSS, Denmark)S 0]235}9] Kjeldahl (1983)9]
ol wet S7gstect
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1g& 30ml phosphate bufferg o]&sto] AA
S T0mle| HEES olgsto 40°CoflA 5%t
H9iX] 2 chloroform 140mlE Z7fste] 30°Coj|
A 208 o wutstel el Fol YYHH
so0g gaslgrt. f2® SES Nadl
solution (0.58%, w/v)S 589 145308 7t
st 5 T ofafelgln 0ColA] 12412 B9t 2
z7)0lN Azslo] Lujs | AFlstel 15
T 30mlo] ofEFR-S AM7tslo] ebHa] L5A]7]
31 HPLC (Varian 920-LC, Varian, Inc. USA)
£ ol8st CoQl0s 2AsHtt. HPLCEA=
5t columng Zorbax Eclipse Plus Cl18
(4.6mmXx100mm, 5um)S AREotRy, g2l
2= A 129 Imlo] £=8 Z259]
t}. CoQl0L peak areaOﬂ T} &A1,
UV 275nmol|A] 3.48.00] 755]9ict.

6. $7xl2)
2 A¥g9  FAAM=l=  SAS  package
program (2009)2] GLM (General Linear

Model)2] ®ofl ofofj vjY~ |7t npx]et 3 &0t
o] EZF QXS oIy, BAFREA S Duncan's
multiple range test2 £35}o] x2]7te] 9
FAE A7gshT
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1. pH %3}

RSCC systeme 0|85t HjUA|HO] pH= A
A Bl B9 6.27~7.019) 255 UER|Y
o thEreh A2l B ohh gdasks 4gE
LERfI o, vief 59 o] S8E 12U7HK] X2
7} 6.78~6.37 25T UERL, tixps
6.71~6.309] 252 Uehlo] Hzl7r} fay
of Blste &2 &9 pHE YEUIC. HiY
opR|ep 3 S A2je] pHO| Bt 6.322
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Fig. 2. Changes of pH value in rumen fermentation characteristics with R. sphaeroides inoculated

basal diet for 15 days by RSCC system. Control: normal diet. Treatment. normal diet with
5% R. sphaeroides
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Fig. 3. Changes of NH3-N concentration in rumen fermentation characteristics with R. sphaeroides

inoculated basal diet for 15 days by RSCC system. Control: normal diet. Treatment: normal
diet with 5% R. sphaeroides
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ERJQIcHFig. 3). R. sphaeroides?} BiY=of ot
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Al Ago] S7tst= Zlog UeRdth  E3t A]
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Fig. 4. Changes of total VFA concentration in rumen fermentation characteristics with R.
sphaeroides inoculated basal diet for 15 days by RSCC system. Control: normal diet.

Treatment: normal diet with 5% R.

3. VFAS: 9

o] wist
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Fig. 5. Changes of A/P ratio in rumen fermentation characteristics with R. sphaeroides inoculated
basal diet for 15 days by RSCC system. Control: normal diet. Treatment: normal diet with
5% R. sphaeroides
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Fig. 6. Changes of rumen microbial synthesis in rumen fermentation characteristics with R.
spharoides inoculated basal diet for 15 days by RSCC system. Control: normal diet.
Treatment: normal diet with 5% R. sphaeroides
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2old FA Bl 9 At ool
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Fig. 7. Changes of NDF digestibility in rumen fermentation characteristics with R. spharoides
inoculated basal diet for 15 days by RSCC system. Control: normal diet. Treatment: normal

diet with 5% R. sphaeroides

5. Neutral Detergent Fiber(NDF), Acid
Detergent Fiber(ADF) A3slg Wi}

NDF Astge AA| v 7|17 =
AP 25 A4R0R Bl HEE usto
of, BiY ORR|RF 39 &t Askee A2+l
35.3%= tix9] 35.5%¢t Atolg YERA] oF
At} (Fig. 7). ADFASha2 NDFASHgat Opgh
Mz AAHoR SRt 2Fe Ueisio
of, Ui OpA) 39 BQr0) AshsolA tiE=
58.5%2 &|2]o] 58.3%%} Ato]= UERHR| oF
OfcHFig. 8). R. sphaeroides?7t Y159 U
Aol BrE2johd dRast BiE2jot]
4 2ol ol FFE A1 o, tia et
oA =& NDFet ADFQ] #48}go] H]

M X g% ox
o M dJo Ho

7AgrS el = 7o 2 Alz=ch

6. Undegradable Dietary Protein(UDP) %

Ly

UDPYF2 HlYF AJRfOA 4U7HA] T2}
= 11.54%2 #2]1o] 11.60%0] ulsto] e
252 YUEUS ofa Rlo]2 Bl AR i
717 B9t OiR7F 11.60~11.16%=2 2]
11.63~11.19%0] ujste] e 27g Uepygl
oo, thxe} XL BT X|&Ko2 tashe
e UEHU. HiY obRRF 39 &t
UDP3lare  Aalrt  11.20%2  thxol
11.16%2t vlet Fd= UEIH (Fig. 9). ol
+ 99 W =2 R sphaeroidesO 9J3t
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Fig. 8. Changes of ADF digestibility in rumen fermentation characteristics with R. sphaeroides
inoculated basal diet for 15 days by RSCC system. Control: normal diet. Treatment: normal
diet with 5% R. sphaeroides
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Fig. 9. Changes of UDP concentration in rumen fermentation characteristics with R.sphaeroides
inoculated basal diet for 15 days by RSCC system. Control: normal diet. Treatment: normal
diet with 5% R. sphaeroides
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7. Rhodobacter sphaeroides KTCT 14349] k=0l Y UMt R. sphaeroidesS 737} 5%
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