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ABSTRACT: This study was conducted to investigate the effects of fermented spent mushroom substrates (F-SMS) of Hammulina velutipes
on growth performance, carcass traits, and economic characteristics of Hanwoo steers. A yeast strain (Saccharomyces sp. UJ14) and Bacillus
strain (Bacillus sp. UJ03) isolated from fresh spent mushroom substrates of Flammulina velutipes were used as probiotics to prepare F-SMS.
Twenty-four Hanwoo steers (14 months old) were allocated to three dietary treatments via a randomized block design and were slaughtered
at 30 months of age. These treatment groups included Control (TMR), T1 (TMR containing 10% of F-SMS) group, and T2 (TMR containing
30% of F-SMS). Body weight gain was not influenced by the experimental diets. DM and TDN intakes in the finishing period were
significantly (p < 0.05) greater in group T1 than in other groups. CP intake was significantly (p < 0.05) greater in group T2 than in other
groups during the whole experimental period. Among carcass traits, rib-eye area and back fat thickness tended to increase with F-SMS
supplementation. The appearance rate (%) of a meat yield more than grade A was the highest in group T1. The net profits increased by
1.2% and 13.3% in groups T1 and T2, respectively. In conclusion, if a proper feeding program (including feed safety) can be ensured, spent
mushroom substrates of lammulina velutipes can prove to be a highly profitable feed source for Hanwoo steers.
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Table 1. Ingredient and chemical compositions of experimental diets

Treatment”
Items Control T1 T2
EP? Lp? Fp? EP LP FP EP LP FP
Ingredient composition, %
Corn 9.0 12.0 12.0 9.0 13.0 10.0 3.0 10.0 10.0
Barley 5.0 2.0 7.0 - 2.0 5.0 - - 5.0
Whole cotton seed 4.0 2.0 2.0 4.0 2.0 4.0 - 4.0 5.0
Prunus mume byproduct 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Alfalfa hay 8.0 5.0 4.0 8.0 5.0 4.0 8.0 5.0 4.0
Italian rye grass 8.0 9.0 8.0 8.0 9.0 8.0 8.0 9.0 8.0
Tall fescue 3.5 - - 35 - - 3.5 - -
F-SMS” - - - 15.0 15.0 15.0 43.0 43.0 43.0
Base-feed 26.0 31.1 28.3 26.8 31.9 323 19.8 17.9 14.3
Liquid yeast 25.8 26.0 26.0 25.0 21.0 21.0 14.0 10.0 10.0
Fermentation mix 10.0 12.0 12.0 - - - - - -
Micro elements” - 0.2 - - 0.4 - - 0.4 -
Chemical composition, %DM

Dry matter 61.46 64.96 60.23 62.95 65.55 60.96 63.99 64.79 60.57
Crude protein 13.65 15.01 14.03 13.78 14.65 14.23 14.10 15.09 14.52
Crude ash 8.98 9.53 8.68 9.15 9.42 8.78 12.66 7.48 8.21
NDF 57.84 46.8 46.62 59.00 46.18 49.54 60.22 41.74 51.02
ADF 42.53 26.28 26.17 43.38 25.65 27.68 44.28 25.16 28.82
Ca” 0.82 0.80 0.81 0.80 0.80 0.87 0.81 0.45 0.72
p? 0.46 0.50 0.44 0.47 0.49 0.45 0.40 0.42 0.44
TDN” 72.70 74.19 76.84 72.31 74.15 76.32 72.6 74.09 76.38

l)Control, TMR; T1, TMR including 10% F-SMS; T2, TMR including 30% F-SMS.

YEP, early-fattening period (14 to 18 month age); LP, late-fattening period (19 to 23 month age); FP, Finishing period (24 to 30 month age).
*Fermented spent mushroom (Flammuliua velutipes) substrates (70% SMS + 30% wheat bran).

“Contained per kg diet: Vitamin A, 18,000 IU; Vitamin D3, 3,600 IU; Vitamin E, 1,500 IU; Fe, 120mg; Mn, 135mg; Zn, 135mg; Cu, 30mg;

Co, 0.3 mg.
*Calculated value from the formula of feed company.
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Table 2. Effect of dietary supplementation of the fermented
spent mushroom(Flammulina velutipes) substrate on
growth performance of Hanwoo steers

Treatment

T1

Items

Control T2

Body weight, kg

Initial body wt. 371.63+11.82 383.63+11.82 376.63+11.82

EP’ 427854821 43575821 443.38+8.21
LP” 550.89+10.60 563.55+10.19 574.93+10.19
FP” 652.76+10.44 652.57£9.87 677.30+9.76
Final body wt. 683.86+26.68 682.86+26.68 704.38+24.96
Body gain, kg
EP 109.13+8.42  108.63+8.42  128.13+8.42
LP 100.88+8.63  111.50+8.63  115.50+8.63
FP 92.00£8.11 78.86£8.11 84.16+7.60
Total body gain ~ 313.71+17.07 302.71+17.07 327.75£15.96
Average daily gain, kg/d
EP 0.70+0.09 0.71£0.06 0.83+0.06
LP 0.68+0.05 0.70£0.05 0.72£0.05
FP 0.50+0.05 0.39+0.06 0.4740.04
Mean 0.63+0.04 0.60+0.04 0.67+0.04
Mean+SE.

DEarly-fattening period (14 to 18 month age).
?Late-fattening period (19 to 23 month age).
*Finishing period (24 to 30 month age).

Table 3. Effect of dietary supplementation of the fermented
spent mushroom(Flammulina velutipes) substrate on
nutrients intakes of Hanwoo steers

Treatment
Items
Control T1 T2

Dry matter intake, kg/d

EP 8.78+0.02 8.84+0.02 8.84+0.03

LP 9.40+0.07 9.24+0.10 9.35+0.08

FP 8.22+0.07° 8.63+0.05° 8.22+0.07°

Mean 8.77+0.02° 8.85+0.02° 8.81+0.02°
TDN intake, kg/d

EP 6.51+0.02 6.39+0.02 6.42+0.02

LP 6.97+0.05 6.85:+0.07 6.93+0.06

FP 6.31+0.05° 6.59+0.04° 6.28+0.05°
Mean 6.53+0.04 6.46+0.04 6.45+0.04
CP intake, kg/d

EP 1.20+0.01 1.22+0.01 1.25+0.01

LP 1.35:0.01° 1.35+0.01° 1.41£0.01°

FP 1.1520.01° 1.19+0.01° 1.23+0.01°

Mean 1.21£0.01 1.230.01 1.300.01
Mean+SE.

*** Means in the same row with different superscripts differ signifi-

cantly (p<0.05).
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Table 4. Effect of dietary supplementation of the fermented
spent mushroom(Flammulina velutipes) substrate on
carcass traits of Hanwoo steers slaughtered at 30
month of age

Treatment
Ttems

Control T1 T2

Yield traits
Carcass weight, kg 405.71+14.85 407.14+12.53 414.25+17.79

Back fat thickness,
mm

10.57+1.34 11.29+1.25 12.25+1.42

Rib-eye area, cm’ 105.86+3.70 113.43+3.59 113.13%£5.65

Yield index 68.83£1.23 69.33+0.89 68.52+1.00
Yield grade(A:B:C), % 57:43:0 71:29:0 38:62:0
Quality traits
Marbling score 8.71£0.18  8.57+0.20  8.38+0.26
Meat color 4.57£0.20  4.29+0.18 4.5+£0.19
Fat color 2.57+0.20 2.43+0.20 2.75+0.16
Texture 1.00+0.00 1.00+0.00 1.00+0.00
Maturity 2.14+0.14 2.14+0.14 2.25+0.16
grzjll;gﬁ:f:l), % 100:0:0 100:0:0 88:12:0
Mean+SE.
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Table 5. Effect of dietary supplementation of the fermented
spent mushroom(Flammulina velutipes) substrate on
economical analysis in feeding of Hanwoo steers

Treatment

Control T1 T2

7,856,485 7,775,596 7,626,763
7,653,610 7,571,846 7,419,638
202,875 203,750 207,125
5,471,426 5,362,680 4,924,437
2,261,429 2,261,429 2,261,429
3,034,397 2,925,651 2,487,408

Items

Gross income(A)
Carcass salel), won/head
By-products sale”, won/head
Operating cost(B)
Calves”, won/head

Feed“, won/head

Dismissal cost”, won/head 175,600 175,600 175,600
Profit(A-B) 2,385,060 2,412,916 2,702,326
Income ratio 100.0 101.2 113.3

DCold carcass auction price: 17A=18,596 won, 1"'B=18,462 won,
1'B=15,791 won.

?By-products price: head, internal organ, the feet of a cow skin.
*Buying price.

YFeed price(won/kg): TMR=319, 10% F-SMS TMR=309, 30% F-
SMS TMR=264.

“Dismissal cost: slaughter cost, stamp cost, sales cost, transportation
and other miscellaneous expenses/total number of marketed animal.

7] =AS Zole UARE 2T AW A
7t th& Aol vlsl A o= gFot ZJulietrtell gk
S ujH Aoz AgtdEr,
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