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Effects of Supplemental Synbiotics Composed of Anaerobic Bacteria, Yeast and Mold on the
Aerobic Stability of Total Mlxed Ration for Cattle. Shin Ja Lee*, Nyeon Hak Shin, Ho Sik Jung', Jong
Hwan Hyun, Yea Hwang Moon’, Sang Suk Lee’ and Sung Sﬂl Lee. Division of Applied Life Science(BK
21 Program), Graduate School Gyeongsang National University, ‘Hanyang Feed Industrial Company limited,
*Department of Animal Science & Biotechnology, Jinju National University, *Department of Animal Science &
Biotechnology, Sunchon National University - This study was conducted to investigate the effects of sup-
plementation of synbiotics manufactured with anaerobic bacteria, yeast and mold on preservation of
total mixed ration (TMR) by exposing days. Eight treatments were composed of untreated synbiotics
(US), bacterial synbiotics (BS), yeasty synbiotics (YS), moldy synbiotics (MS), bacterial and mouldy
synbiotics (BMS), yeasty and moldy synbiotics (YMS), bacterial and yeasty synbiotics (BYS), and bacte-
rial, yeasty and moldy synbiotics (BYMS). After 7 days of anaerobic fermentation, fermented-TMRs
were exposed to the air during 1, 3, 5, 7, 14 and 21 days. One hundred forty four (8 treatmentsx6
daysx3 replications) fermented-TMRs were manufactured by vinyl bag (43 cmx58 cm). Although no
significant differences in the activities of carboxymethylcellulase, xylanase and amylase were observed
among treatments, theirs acivities were seemed to increase by treatment of BYS or YMS containing
yeast. Total bacterial and mold counts also decreased in the treatments containing yeast. Potential
pathogenic bacteria were less detected in BYS and BMYS for E. coli, BMYS and YS for Salmonella, and
BMS and BMYS for Shigella than those of the other treatments, MS was, however, contaminated easier
than US by pathogenic bacteria. From above results, synbiotics containing facultative anaerobic yeast
have effects for preservation of TMR fermented anaerobically. Particularly, BMYS treatment having
good results in nutrient contents, dry matter loss and pathogenic bacteria amounts was a resonable

synbiotics for preservation of the fermented-TMR.
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Table 1. Effects of exposing periods on the dry matter contents of TMRs fermented by anaerobic synbiotics (%)

Exposing Treatments SEMY
periods (day) Us BS YS MS BYS BMS YMS BMYS

1 72,53 71.95 73.01 73.20 71.54° 71.69 75.25" 71.42 5.03

3 70.90° 71.65 72.79 70.87 70.73% 71.39 7411 69.96 403

5 70.44° 68.40 69.97 70.43 70.48% 70.83 72.81° 69.96 3.29

7 67.38"° 67.79 69.47 66.66 70.05% 69.60 70.51% 69.12 347

14 66.82°° 67.66 69.45 66.60 69.25" 67.36 69.54° 67.79 2.69

21 65.16° 65.94 67.64 66.30 64.54° 66.26 68.62° 67.66 2.99
Mean 68.87 68.90 70.39 69.01 69.43 69.52 71.81 69.32 035

**Means with different superscripts in the same column differ significantly (P<0.05).

YSEM: Pooled standard error of the mean.
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Table 2. Effects of exposing periods on the CMCase activity of TMRs fermented by anaerobic synbiotics (IU; umol glucose min"ml")

Exposing Treatments )
. SEM
periods (day) Us BS YS MS BYS BMS YMS BMYS
1 354 3.46° 3.21° 345 333° 3.04° 3.8 3.46° 0.26
3 3.01¢ 414 3.46% 3.50% 438° 3.65™ 3.48% 407" 032
5 3.32% 343 3.26™ 3.507 3.86° 3.08° 3.67" 3.74% 030
7 3.00° 3.64% 3.15° 3.54° 3.86° 3.45° 3.83° 387 0.19
14 291° 3.16% 3.00™ 3.06" 3.23% 3.25° 371° 3.30° 0.21
21 3.04¢ 3.88% 3.36¢ 3.40% 403" 427° 3.48%¢ 3.76™ 0.35
Mean 3.14 3.62 3.24 341 378 3.49 358 3.70 0.08
**“IMeans with different superscripts in the same column differ significantly (P<0.05).
USEM: Pooled standard error of the mean.
iz MSTE AlLlsta 7% 38R vhx 2 219 A of AT A, B AW @714 nAES ARa B nAE
A S7F shsl=dl, BYSSE BMYST Ol A B A2l wls] 9 5 SUMAITE A8 22E st ok 5, 85
F997(P<0.05) 2.2 =t} BMST9] 4%& L& 2194 ] 7t AFAAAEE AASS FUVSHE A F[40]3) 3, ofv=
CMCase &430] =ZA|(P<0.05) Hob 6, B4l A3FS 7] AF3} vitamin B 59 GUAE FFFOEZN G714 v E
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&< amylase®] /32 xylanase®} PF7FA R B R 9} §7)
3 AE(FFol, Al) 2T YMS 2 BYS bl A
= YERsTh Cellulase®}t xylanase$} vHH7FA 2 amylase
AA|, §EE9] Fgold o) Ho| A= =u[28,3537,46], ¥
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] =
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Table 3. Effects of exposing periods on the xylanase activity of TMRs fermented by anaerobic synbiotics (IU; pmol xylosmin™'ml™)

Exposing Treatments SEMY
periods (day) Us BS YS MS BYS BMS YMS BMYS
1 343° 281° 2.36% 2.33% 2.50% 217 2.60% 2.49% 038
3 231° 2,62 2.32% 2.19% 292° 2.38° 2.7 245% 033
5 1.75° 2.15% 1.98% 1.99% 242° 1.94% 2.04% 224 0.22
7 1.94¢ 2335 1.98% 2,05 2.78% 2,02 2.84%® 2.47% 0.32
14 1.83¢ 1.92¢ 1.92¢ 2.04% 238" 1.98 262 204" 0.20
21 1.78° 2.05™ 1.98° 231" 2.60° 258 230 2.01™ 0.20
Mean 217 231 2.09 215 2.60 218 252 232 0.06
a,b,c,d:

USEM: Pooled standard error of the mean.

Means with different superscripts in the same column differ significantly (P<0.05).
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Table 4. Effects of exposing periods on the amylase activity of TMRs fermented by anaerobic synbiotics (IU; umol glucose min"'ml")

E.xposmg Treatments SEMY
periods (day) US BS YS MS BYS BMS YMS BMYS

1 357° 3.50° 3.66" 347° 3.85° 3.69° 4.04° 3.78° 045

3 358" 3.95° 3.29° 3.69° 3.89° 3.59° 3.83° 3.86° 052

5 3.13° 3.89° 3.18° 3.02° 3.68° 3.08° 3.70° 428" 023

7 3.14° 3.64% 429° 3.97° 412° 401 411° 3.79® 0.39

14 3.09° 3.57° 3.25" 3.38" 412° 3.14° 439° 3.61° 0.25

21 3.26% 3.54% 3.23" 3.79° 344 352" 347 3.09° 0.35
Mean 3.30 3.68 3.48 355 3.85 351 3.92 3.74 0.07

**Means with different superscripts in the same column differ significantly (P<0.05).
USEM: Pooled standard error of the mean.

o B 7|AR &, wiA el A wj gt FFolo] A% amy- 7 A=y lge RS 9nEta gloh
lase?] &8 o] YA, AE-S 7142 AFEE v Ao A & 7] HEAZ TMRES A5d & =% A7|E F3o
A =oH846]aL EA U (mold)®] 4= Table 60 VFERd e} 2t 7] 5 3UA7HA]
T g7t A HAEA gout, FFol A FA MST
oME = 53 oA WA, /e 5UAFE MSTAAMFH FFol7t 2A
7] EAZ] TMRS &S 5 =& A7 A 3 SA 7 ARSI g 3U A ] MSTA A o]t 2
Ali4E Table 5914 B vie} 2o} /e $ 39 AFH g A Fgolo] AT B F U~0AZbo] 285 E
Fgo] T ATl MSTolA B AT vlg) o4 C 202 AT 4 AH12]. A 2+ B9, e 7R
=(P<0.05) %ﬂo}‘ﬁiﬂi, e F5dAE FAY z7d FE FHIA TrhE o) 14LA peakoﬂ U F adhe
USTo} vte| 2o} B 2] 7 BSTolA FA38HA S71she Agolon, Hit FFolo £x ' AT vlE e
A AYTY oz B o o] A7l F wAE 7t /M ), ole 3714 FFold ofs Fuijrt 7HF we] Qe
FASHA M A0 Z vepgth e 78R UST7L Atk A njgith. et FFo] 2FTA YMST M=
o2 Aol Hla) F uAE 7 @A 6] (P<0.05) Bokom, A xE: 717 B AY TAHA G AoZ ZAE 57
272 USTet are} Fgo] 2FFA YMSTY =% A A Fgold digk T2 JAEe] HF A A= YEyth
718 F UAE 439 W e 597 79 PR B o)A ER (yeast) A 107~10"74A) 84 8to] =4
AIEE 349 FHE FA8 QATh 2y wrE ] ot & Borou, Ui w2 F7t AwtA S0l A E7bsst]
X35 9= BST, BYST, BMST, ¥ BMYS:MW N data® UERHA X34t
T 5UA L 21 A o]l F ¥ peakE UERHA LT, =F A]7] 7] ZaAZ MRS A8s § =5 A7E fakd
W 73 Wl Fao] dAsA @2 Hol ME}. Gk R (LAB)] =& Table 79 Yeb ATt it < Me $ 7
2 AgTE AE(YMS, BYS)E H78tdS o, & v & A7 A wF ATt meh SHEUA A 2hl foA
F7F A3, = AT A AR A2 YA st H (P<0.05)Z YeEFR oY, 14Y o]F & A #FHA o}

Table 5. Effects of exposing periods on the total bacterial counts (cfu”x10%) of TMRs fermented by anaerobic synbiotics

E.Xposu'lg Treatments SEMl)
periods (day) Us BS YS MS BYS BMS YMS BMYS

1 033 033" 4.67° 0.67° 1.67° 033 5.00° 5.67° 428

3 12,67 0.67° 3.00° 25.338" 133 1.00° 2.67° 12,00 11.58

5 148.00° 148.00° 1.67° 4233 56.67°" 50.00" 3433 98.00" 54.98

7 149.67° 20.00° 34.67° 58.00° 3.00° 18.00° 51.33 5.00° 31.38

14 70.33° 7.33¢ 5.00° 46.67° 9.33° 4.00° 0.67 12.00° 8.9

21 033" 153.67° 77.33 65.67° 25.00° 42.00° 0.00° 5233 92.94
Mean 63.56 55.00 21.06 39.78 16.17 19.22 15.67 30.83 6.52

***Means with different superscripts in the same column differ significantly (P<0.05).

YSEM: Pooled standard error of the mean.
Jcfu: Cell forming unit.
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Table 6. Effects of exposing periods on the fungal count (tfu”x10°) of TMRs fermented by anaerobic synbiotics

Exposmg Treatments SEMl)
periods (day) Us BS YS MS BYS BMS YMS BMYS

1 0.67 nd” 0.33 0.33 1.67 nd nd nd 1.14

3 nd nd nd 3.67 nd nd nd nd 0.41

5 6.00° 1.00° 0.33° 24.00° 033 133 0.33° 0.67° 1.56

7 68.67° 633 54.00° 8.67¢ 12.33° 1.00° 0.33¢ 1.33¢ 465

14 81.33° 9.33° 5.33 19.00° 7.33° 5.33 1.00° 7.00° 2.82

21 41.67° 23.67° 39.00° 26.33° 3.33¢ 16.33° 0.33¢ 6.67 3.76
Mean 39.67 10.08 19.80 13.67 5.00 6.00 0.50 3.92 446

ab,c,d:

SEM: Pooled standard error of the mean.
tfu: Thallus forming unit.
9nd: Not detected.

Means with different superscripts in the same column differ significantly (P<0.05).

Table 7. Effects of exposing periods on the lactic acid bacterial count (cfu”x10%) of TMRs fermented by anaerobic synbiotics

Exposing

Treatments

. SEM"
periods (day) Us BS YS MS BYS BMS YMS BMYS

1 13500  249.33° 234.67° 100.67° 21400  153.33" 256.67° 118.33° 43.75
3 16.00° 120.67° 80.67™ 30.33° 119.00 65.67" 31.67° 177.67° 34.62
5 194.00° 177.00° 212.00° 270.67° 32.33 174.00° 174.67° 56.67° 60.40
7 32.33° 103.00° 99.67° 37.00° 3.67° 115.67° 53.33" 41.00° 13.87
14 nd® nd nd nd nd nd nd nd -
21 nd nd nd nd nd nd nd nd -

Mean 94.33 162.50 156.75 109.67 92.25 127.17 129.09 98.42 9.71

abc

YSEM: Pooled standard error of the mean.
Acfu: Cell forming unit.
9nd: Not detected.
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Table 8. Effects of exposing periods on the E. coli count (cfu?x10%) of TMRs fermented by anaerobic synbiotics

3]#] 2008, Vol. 18. No. 10

Exposing Treatments SEMY
periods (day) Us BS YS MS BYS BMS YMS BMYS
1 0.33" 0.67° 0.33" 033" nd3) 0.33" 0.33" nd 0.50
3 3.67° 8.33° 0.33° 86.33" nd 1.33° nd 1.33° 434
5 25.00° 15.00° 0.33¢ 44.00° 0.33¢ 0.33¢ 1.00° nd 291
7 0.33° 3.67° nd 12.67° nd nd nd nd 3.06
14 067 5.00° 0.67° 17.67° 1.67° 0.33" 0.33° 1.00° 372
21 10.33° 23.00° 21.33° nd 2.67° 4.33° 5.33° 2.67° 12.08
Mean 10.39 9.28 3.83 26.83 0.78 111 117 0.83 3.18
**“IMeans with different superscripts in the same column differ significantly (P<0.05).
USEM: Pooled standard error of the mean.
Jefu: Cell forming unit.
Ind: Not detected.
Table 9. Effects of exposing periods on the Salmonella count (cfu?x10") of TMRs fermented by anaerobic synbiotics
Exposing Treatments SEMY
periods (day) Us BS YS MS BYS BMS YMS BMYS
1 nd” nd nd nd nd nd nd nd -
3 nd nd nd nd nd nd nd nd -
5 nd nd nd 24.67° nd nd nd nd 5.46
7 nd nd nd nd nd nd nd nd -
14 nd 6.67° nd 147.67° nd nd nd nd 24.99
21 nd 53.33° nd 42.00° 0.67° 0.33° nd nd 18.48
Mean nd 30 nd 71.45 0.67 0.33 nd nd 9.16
**Means with different superscripts in the same column differ significantly (P<0.05).
USEM: Pooled standard error of the mean.
Jefu: Cell forming unit.
Ind: Not detected.
Table 10. Effects of exposing periods on the Shigella count (cfu”x10") of TMRs fermented by anaerobic synbiotics
Exposing Treatments SEMY
periods (day) Us BS YS MS BYS BMS YMS BMYS
1 nd” 0.67° nd nd nd nd nd nd 0.67
3 nd nd nd nd nd nd nd nd -
5 0.33° nd nd 14.00° 0.67° nd 0.33° nd 145
7 nd nd 0.33° 15.33° nd nd nd nd 1.79
14 3.33° 1.33° nd 70.00° nd nd nd nd 9.72
21 3433 7.67¢ 6.33% 71.33° 233 nd 9.00° nd 423
Mean 12.66 3.22 3.33 42,67 1.50 nd 4.67 nd 5.08

**“IMeans with different superscripts in the same column differ significantly (P<0.05).
USEM: Pooled standard error of the mean.

Jcfu: Cell forming unit.

Ind: Not detected.
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