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ABSTRACT

The purpose of this study was to evaluate the effects of dietary Flammulina velutipes mycelium (FVM) on broiler chick

performance,

pathogenic bacterial (E. coli, Salmonella) counts in caecal contents and amount of NH3 in excreta. Ninety-six broiler

chicks (HanHyup No. 3, Korea) were divided into four groups: 1) Control (basal diet), 2) T1 (supplemented with 1% FVM), 3) T2

(3% FVM), and T3 (5% FVM), and rose for 7 weeks.

weight gain,

In results, there were no significant differences among treatments in
feed intake, feed efficiency and carcass yield. However, giblets were significantly increased in FVM treatments

compared with control group (p<0.05). The number of Salmonella in caecum was significantly decreased in FVM treatments
compared with control group (p<0.05). The number of E. coli was decreased in T2 but increased in T1 and T3 compared with

control group.

The emission of fecal NH3; gas was significantly decreased in accordance with increasing the feeding level of FVM

(p<0.05). In conclusion, our data indicated that the supplementation of high level of FVM could inhibit the Salmonella in caeccum
and reduce the emission of fecal NH; gas. Therefore, FVM at 5% level could be added in the diet of broiler chicks.
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N =2 et al., 2002; Furlani and Godoy, 2007; Yang et al., 2002;
Smiderle et al., 2006).

T EHARSIRATE Q17 ogte] A HAe AESA G4l Bt Tuigle] we ®Bavh glow

JFeHd ™ Hue 7|aaEewr F&E o]g5o]  (Yoshioka et al., 1985; Kim et al, 1992; Kim et al.,, 1993),

b vl O AR Gdde] TSR S SolMes ¥ g vAlRe Y @] wE A ohye} (Chai, 2001;

A uiAe] 7154 AV B4 RS IdR3 958 W8l & Kim et al., 1980; Chang and Miles, 1989), St &2 &

A E AAAE ARG oER 1 o] MAloR olgsle] B4 g ATER Bo] BiH il gtk (Midland et al., 1982; Kupka et
AL Zhe WALS Q9Hor Al o2 on, HAlg al., 1979; Okamoto et al., 1993).
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oAt Fo] FH-E W ohlel B-glucan, HIEFY! B WEklA (Hamuro and Wagner, 1978).
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ethyl acetate =5 o83 =A B A9 APAuelA HAL
12l Escherichia coli K88, E. coli K99, E. coli 987PS} %

Al AAL §24t91 Salmonella typhimurium 14058 w579l et
=8 Gt Bl (Park et al., 2004), EuHAl £ E
A 52 Ul FY Bifidobacteriumbreves F2A17] 3L

(Han et al., 1996), MoIHA WA &5 %3 Bifidobacterium
spp.& AT B wh 9tk (Park et al, 2010). H3 =
et Al A AR E o] &gk nSEY ARdA U & F9
Aol ogt WA A&} e AcE wig H glrt
(Choi and Chae, 2003).
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Table 1. Chemical composition of FVM (%)

; Flammulina velutipes Mycelium and Broiler Chick

20 mesh® #&& W50 ARESIYItE FVM A2 Table 19]
LRSI

T|EAbRE SAASAIRR 4577 o)W SAMVNE (FHE
TolEl L, olF v SAVNE (EHEE v9dAth 72AE

Hj et %= Table 291 YeRAICH

3. AlAA

199 EF 8 0658 AT 854 30802 9499 nA

Table 2. Ingredients and chemical composition of basal
diets (Calculated values)

Ingredients Starter (%)1) Finisher (%)2)
Corn grain (CHI) 51.46 55.24
Mixed grain (wheat) 6.00 5.00
Soybean M/L LOC 27.34 25.24
Corn gluten M/L 5.00 5.00
Animal fat 5.00 5.00
Salt dehydrated 0.25 0.25
DCP(18.5/23.0) 2.12 1.96
Limestone (1 mm) 0.94 0.92
LIQ-Methionine (HYMETBI+) 0.33 0.29
The others* 1.56 1.10
Total 100.00 100.00

Chemical composition
ME (kcal/kg) 3,050.00 3,100.00
Crude protein (%) 19.50 19.50
Crude fat (%) 4.50 5.50
Crude Ash (%) 8.00 8.00
Crude fiber (%) 6.00 6.00
Ca (%) 0.80 0.85
Available P (%) 1.50 1.50

* The others

D Starer-Declazulil, 0.05; Neomycin 77G (neocin), 0.024; Avilamycine,
0.4; L-Lysine (A, A-4), 0.274; LIQ-Cholin Chloride 50%, 0.08; VIT
Premix (Poultry-3), 0.15; Minpremix (Poultry-3), 0.15; Avizyme-1500,
0.03; Smuos, 0.15; Oxizory-D, 0.03; Pastron, 0.05; Odor kare, 0.004;
ALL-Mix, 0.15.

? Finisher- Maduramicin (10 g), 0.05; Avilamycine, 0.0.24; L-Lysine (A,
A-4), 0.168; LIQ-Cholin Chloride 50 %, 0.07; VIT Premix (Poultry-3),
0.15; Min Premix(Poultry-3), 0.15; Avizyme-1500, 0.03; Smuos, 0.15;
Promax (Berberine), 0.05; Oxizory-D, 0.03; BZF-Galicin, 0.05; Odor
kare, 0.004; Pigkoll, 0.02; All-Mix, 0.15.

Moisture” Crude protein Crude fat

Crude fiber

Crude Ash Ca P

10.52 12.23 6.24

13.69

16.92 221 1.68

" All values were expressed on a dry matter basis.
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Table 3. Amount of additive supplemented with 1 kg

basal diet
Treatment" Additive (g)”
C 0.0
Tl 10.0
T2 30.0
T3 50.0

Y'C, none; T1, 1% FVM; T2, 3% FVM; T3, 5% FVM
Y FVM : Flammulina velutipes mycelium.

4. Armal

Table 4. Media and culturing conditions
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colony counter (KTO0 -74A, Kartech, Korea)E ©]-&3to] 75
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Selef:tlve Micro organisms ATCC Reaction Incubation Incubation time
media method (days)
S. typhimurium 14028 colorless black centers colonys Aerobic condition 1
S.S S. flexneri 12022  colorless colonies " "
agarl) E. faecalis 29212 Inhibition (complete) ” ”
E. coli 25922 Inhibition (partial), colonies pink to rose-red " "
E. coli 25922 pink color Aerobic condition 1
M
ac S. typhimurium 14028 colorless colony " "
Conkey . -
2 P. mirabilis 12453  colorless colony, swarming Inhibition " "
agar”
E. faecalis 29212 Inhibition " "

b Salmonella, Shigella agar: Selection discrimination separation (Item No. 29021, olxkA|2F, Korea)
2 MacConkey agar: Pathogenic Intestinal bacillus, separation discrimination (Item No. 29081, ©}FXFA| 2k, Korea).
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AN Aol AHES SAS
(2008)¢] ANOVA Procedure® A8}, Duncan
New Multiple Range TestE ]3] £ A4S A8t

FAE, ARAFE 2 AFRLTES Table 594 B nlo} 2
th 27N 7R T SAEE BolHA TAAIE W7 &
o 7 tiztell Hlste] thh vrolAe Aifolglont EAA
frelae sl

AA AME712Q) 25 oM 739744 199 ARAFEE Tl
oA tE M TEC 30~40g A% AA AFHAE sHod o4
Ql ztol= ANFHA itk FAE AEAFHTS FVYMe] A7k
= 3%HE w555 SR A4S YETE 5%00A fA
Y A%S Yehhglth dAdos FvMe W7ES 3%71H4

N2 A olA| 1, AARQTES HoHE AES U
Aot BE AdA oA Aol UERRA] Fekgitk
Guoet al. 2004)2 ZIHAE SANA 5¢g/kgs wolg 27}
SAFE FoAH S7IeIATAL 81310 (p<0.05), olHAl Hl
A FARES AR AlRAH RS S7H17]L (Na et al., 2005),
WA RS §497] @99 AAlE, EEs 9 AREES A
7tk 319 (Lee et al., 2008) HAl A&l d7le= AlsAAE 2
SAH dFgFe = 7 vkl sigivh SR B AelM s SA4
A QoM AAH R FAPE UEhiAl Ralsled, ol
SAl FVME Fojet dx QAT Al we 93-S 74
A4thal ®1gk Cheong et al. (2006)2] Aol FU3H Axjo|t},
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2. A Mares

FVME A Al 0% (C), 1% (T1), 3% (T2), 5% (T3) A7} &
o] Al A2 EAlE 2 giblet 7= Table 60 UeRSITE

EAIFe] C, TL, T2, T34 717} 886.0g, 877.8¢g, 7972¢,
810.4 g2 FVM %7} 3%, 5% 0%, 1%°] Hlg] foloz
wolgoy, TAEE C 655%, Tl 64.0%, T2 63.3%, T3
63.8%=2A FVM 37} Al tha vhopr|s gk glon) BA4<
Frolahe QIgEA] ket

Park and Yoo (1999)= R4l FAHES H7keh 49 SA19
LEAEo] FoAoR Hgrial sto] HbEE Abmel wet =AE
of A7k A&S dAEAL, £ A7 Ay SAl RamA
& TAgoE 9IS F4 Fevha @ Willis et al. (2007)9] 2

Table 5. Effects of dietary dehydrated FVM on the weight gain, feed intake, and feed efficiency in broiler chicks

Treatmentl)
Week
C Tl ™ e
. . 24 342.9+ 6.08 3523+ 7.13 348.1+ 8.93 323.5:16.60
Weight Gain
whird) 5-7 782.6+35.06 736.1415.65 728543111 746.0+11.87
11
27 1,125.5441.11 1,088.4422.76 1.076.6422.25 1,079.5425.32
. 24 5973+ 4.45 609.7+ 6.49 607.1410.46 5073+ 646
Feed intake
(ebind) 5-7 1,693.4435.67 1,656.5429.91 1.712.8428.67 1,695.0+32.33
11
27 2.290.8+38.38 2.266.2+33.83 2.319.8427.95 2.292.3+38.74
oo 24 1.743£0.035 1.73240.020 1.745+0.016 1.854+0.079
/(:e_ 5-7 2.169+0.065 2.25240.061 2.359+0.102 2.04240.035
almn
27 2.0390.055 2.08440.047 2.15740.058 2.124+0.020

Values are Mean £ SE (n = 24).
YC, none; T1, 1% FVM; T2, 3% FVM; T3, 5% FVM.
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Table 6. Effects of dietary dehydrated FVM on carcass

; Flammulina velutipes Mycelium and Broiler Chick

characteristic in broiler chicks

Treatment "
C Tl T2 T3

Live weight (g) 1,352.9+5.12° 1,372.0+18.06 ° 1,259.0+23.64 ° 1,270.4+12.70 °
Carcass weight (g) 886.0+ 7.23 ° 877.8+ 1.98° 797.2+ 432° 810.4+ 1.10°

Carcass yield (%) 65.5+0.70 64.0+ 0.99 63.3+ 0.85 63.8+ 0.68
. g 19.1+ 0.08" 20.1+ 0.20° 18.8+ 0.41°¢ 19.9+ 0.27°°

Gizzard . be b .

% 1.4+ 0.00 1.5+ 0.02 1.5+ 0.01 1.6+ 0.03

, , g 34.840.30° 377+ 0.27° 38.7+ 0.17° 345+ 0.25°¢
Giblets Liver . b a be

% 2.6+ 0.02 2.8+ 0.05 3.1+ 0.07 2.7+ 0.01
g 8.7+ 0.22° 8.6+ 0.14° 7.7+ 0.17° 8.6+ 0.19°
Heart ab b b a

% 0.6+ 0.01 0.6+ 0.01 0.6+ 0.01 0.7+ 0.02

A, B, C

Y C, none; T1, 1% FVM; T2, 3% FVM; T3, 5% FVM.

AAFo digt 919 FAHES o2 Bk A2 TeA
Ho g FAS1on (p<0.05), 7+ I ATl fejHo
ATt (p<0.05).

Willis et al. (2007)& ﬁloﬂ
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FVMZ SRR 7F 5o Al $7) 4 U8e5e] Wy

U AL (Salmonella$} E. coli) s Table 73} 2t} & #H 0|
AES] T logl® $Hkste] EAISHA

W W Salmonella 5= FVM2] 7@7}01] o5l AAsHA 7
2819901 (p<0.05), M7t F<eol Wt Salmonella w5 Al
sk gl E colie thERT01A 5.405 log CFU/gd!
) Hlate] T1, T3 2+t 6.003 log CFU/g, 6.327 log CFU/g
o2 FVMY| F9430] w8 A5 23y ik 43S Ye
Wolth (p<0.05). aHAgF T2 ATl YolXE Salmonella 2 E.
coli 17 X7 A tiztol Hlste] oA Al #aEE AdE
HIATH(p<0.05).

Guo et al. (2004)F WA, xo] WA 2 P|FZES &
Al U bacteroidesspp. enterococci 18l E. coli FAE 7
2713, bifidobacteria®} lactobacilliZ 771tk 31310,
Willis et al. 2009)= SA] FuBAS FolAzl 23 AR )
Salmonella’s oA o2 A7) (p<0.05), bifidobacteria’s
oAl S7HAIATAL 8kt (p<0.05). ol¢k frAletAl £ A9
A FVM 59% Salmonella 175 A= Z37}t
A0 Ata T

[e)

~

(RSN
A

Values (Mean + SE) within row with no common superscript differ significantly (P<0.05)

Table 7. Effects of dietary dehydrated FVM on Salmo-
nella and E. coli in cecum of broiler chicks
(logio CFU/ g content)

Treatment " Salmonella E. coli
C 5.036+0.051° 5.405+0.299°
T1 3.720+0.035° 6.003+0.028"
T2 3.323+0.089° 4.759+0.019°
T3 3.031+0.020° 6.327+0.028"
& ¢ dyalues (Mean+ SE)  within columns  with no common

superscript differ significantly (p<0.05).
YC, none; T1, 1% FVM; T2, 3% FVM; T3, 5% FVM.

4. A% U 2ol WA JhA WA

FVME SAMEY 37 fel A A% 39l ol 4
P2 EYD A AR GEebls WAFE BE AT
3 i vE O SER g

e @A Sk oH, 6% o
= A% HERHRIT (Table 8). 394 QFEyo} B C,
T1, T2, T379AM 27 652 ppm, 616 ppm, 442 ppm, 393
ppm % thEol| Blgte] Aol sk Aeko] dA sl A
-5} ou:] (p<0 05) FVM«] 747}_,_101 ﬁ7} ‘G‘L)‘i 7]_/\31—/&1131:

S

fro)g oz st (p<0.05). o9 22 A 64 o] o &=
Felgte] FVM7ZE AlRe] 7kddgs Fole o 337 e A
o7 yutEt)

ALl B E = GhEUol 7hae &7 Al dEs T
7Fd 2 29 (Homidanet al., 2003)C.2 Al U vhild 38
Lr37]L} (Hobbes et al., 1996), 23}7|¥hfje] pHS %da}e] w]

AE & A JAE 29 4 dda e (van
Heugtenand van Kempen, 1999), o|&#{gt Ay} Park et al.

(2004)3} Han et al. (1996) 2|1 Park et al.(2010)°] #|A|3
WAl AR FEEO] frafldtd fole S-S 2t EH
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Table 8. Effects of dietary dehydrated FVM on fecal NHs gas in manure of broiler chicks (ppm)

Treatment” Day
0 1 3 6 9 12 15
C 153£1.9%°  526£10.5™% 652429 362+3.0°C 54+2.9" 28+0.5" 22+1.4"
T1 143+0.8"°°  549+103 %  616+3.0™ 35745.8% 63+1.9" 25+0.6™ 21+1.4%
T2 138+1.3% 480+ 62" 442+0.9® 127+1.9"° 34+1.4F 25+1.2% 16+0.2°C
T3 118+7.6 <€ 373127 393+0.1% 97+9.0° 22+0.6° 12+1.2" 5+0.6

a, b,cd
A, B,C,D,EF G

Y C, none; T1, 1% FVM; T2, 3% FVM; T3, 5% FVM.

pH7} 2d€rhs Wgo= A5 m, Choi and Chae (2003)7} Al

AR AL A BSEY 2 WS 2D ol U
e AR adng B A7As FvMme] d7t A
7] W mAE & WA sl ZHAEW, a0 g <]
3 SA9) A E S & Ao AlgH)

’ o

oAl HAM (FVM) 9] wolasts HEsh| flstel s 3

ol] 9657E 47 I1FoE Wrol tixTe 7|RAE (O 79
L, AdTE 7IZARA FVM 1%(T1), 3%(T2) 2 5%

(TR dto] 77 Sk TSIk FVYME 71Z2AkRS 5%7H4
vl Fofstdn S|, AlRAAY, AL T-E2 fFFel A
o7} gldith AT AT AeTelA 7HAskl ot (p<0.05),
EAES FAS Afol7} gllon, TR Y] 2919k 3k fo
A F7ke5ith (p<0.05). FVM9] o] o] 352 Wi )
Salmonella w59} 7% Ul gEUolrt2 whAl=ke] dAshA 14
3k (p<0.05). ‘L}E}H FVM9| &7 *]'JL ‘—H ?47} *e]ﬁd% 53t
o 5% H7l5E
=Sl om, ] FVM¢] @7}7“@ <7t} 5”71] ) WHed mA
&9 Salmonella®t A% W dEYo}l 7k~ ¥ oA &
AoR oA A AR Wl A7t o] 84l
(FAlol: oAl A, A, ) B
o} 7}

SRR

s, A

Ab A

Ao slsto] 54

AOAC. 1995. Official Methods of Analysis. 16th Ed Association of
Official Analysis Chemist Washington DC. USA.

Values (Mean + SE) within columns with no common superscript differ significantly (p<0.05)
Values (Mean + SE) within row with no common superscript differ significantly (p<0.05)
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