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Effects of Dietary Herbaceous Peat on In Vitro Fermentation

and Milk Production in Dairy Cows
Hyeon Shup Kim', Joong Kook Park’, Hong Yun Kim?, Sang Bum Kim',
Seung Hak Yang', Chang Hyun Kim? and Jong Ho Ahn?

ABSTRACT

This study was conducted to determine effects of dietary herbaceous peat on in vitro fermentation and
milk production in dairy cows. Ruminal pH, gas production, VFA (volatile fatty acid), Ammonia-N, and
rumen degradability were examined by the addition of three times over 0, 1, and 5% herbaceous peat with
substrate of timothy hay, and the change of rumen fermentation characteristics were evaluated. In 0, 3, 12
and 24 hours cultivation, all treatments did not show a significant difference but the control at 6 hours
appeared significantly lower pH compared to 1 and 5% treatments (p<0.05). The gas production of the
treatments significantly increased until 12 hours of cultivation compared to control (p<0.05), the rumen
ammonia concentration showed a tendency to increase until 24 hours in all treatment groups, and there
was no significant difference between treatments. About the rumen degradability, 5% treatment showed
higher rumen degradability in all hours than control and 1% treatment (p<0.05). Meanwhile, for in vivo
trial, 16 heads of Holstein lactation dairy cows were selected for experiment for four weeks in order to
research the change of milk yield, milk compositions and change of somatic cell counts of lactation dairy
cows by herbaceous peat feeding. The milk yield of vitamin C and herbaceous peat treatments (T3) was
25.0 kg but the control was 23.2 kg, herbaceous peat treatment (T1) was 23.1 kg, and vitamin C treatment
(T2) was 23.4kg, so there was linear increase effect of milk yield by T3. The partial significance of the
milk (fat, milk protein, lactose, MUN and SNF) and change of somatic cell count before and after
experiment by the control and treatments about change of milk and somatic cell counts (p<0.05) were
recognized. About change of milk in the first half (1~2 weeks) and latter half (3~4 weeks) during four
weeks of experiments period, the herbaceous peat supplement treatments showed a tendency of significant
decrease of quality of milk protein and SNF. The control and treatments did not show significant change
of blood nutrients (total protein, cholesterol, NEFA, BUN), liver function component (AST, GGT) and
minerals (Ca, P, Mg) before and after experiment. In summary, it is judged that herbaceous peat feeding
for lactation dairy cows would be recommendable based on the results of milk, somatic cell count
physiologically.

(Key words : Dairy cow, Herbaceous peat, Milk production, Rumen fermentation)

"EzAEH ZEEATEY (National Institute of Animal Science, RDA, Korea)

At e S5 Y37 248 (School of Animal Life and Environment Science, Hankyong National University)

Corresponding author:J. H. Ahn, School of Animal Life and Environment Science, Hankyong National
University, Anseong, 456-749, Korea. Tel: 031-670-5124, Fax: 031-670-5127, E-mail:
jhahn@hknu.ac kr

—177—



Kim et al.: Effects of Dietary Herbaceous Peat in Dairy Cows

I M

rhu

ARRHIAIZA A R TEAN A
Hel AHE AT AF Sl o3t
kel AARE FAA717] A3 =4
| 2] o]g=]e] $it}(Hay, 1981; Gropp
, 1992). 28y QIzke}t =0 Ame AR
= A AL wAYA (cross-resistance)
I AT A EAE (Barton, 1998;
Khachatourians, 1998), EUIA= A AR
S AR Akl 1, FUYA=E
20099 1€HE] FAYAE DAIHoZ A|ghs}e
20129300 A AHS A Algs 2 =
o] 9tk olHst FAHE A AL %}‘“Xﬂ
GBS Bed She ATA, BLA,

I =4 SOl o)=L ik 53|, HZ 7}
Z9] HA/HE FAE (humus)s F53k2 )
=, FAEE PadehiEgA) o) o] A&
FolAo g AoshH Eofo Fo] £= ZA8}

ﬂﬂﬂo

1 ooft z2 oft
2

L f7)Eo] Thekd vAE SJstel o) &
42 s Qxde] AFHAY FE 24
E& oAl AAF Feph g maae)
clert BAele) 2elm Rellel] cistel A
B3 APYE AW 27 BAZ FAY o]
5, A o] A7AEel ojs) @il B
S palsle] A4 BAT A% A
753l Eokolok gk, 2154 (humic substances)
< humic acid (HA), fulvic acid % ulmic acid®
BB FoTHY AR olFolA 9
o

olglgt ¥ AEAtE AT 5%
Zl o]t} (Stevenson, 1994).

@2 FAA A=A F HAT oeFst &
HoE JRAAZ| AelAql HIE F
A "ol 72 #A7L ik HAE

ruw (<

X

543 Al e wiEel Akmet
A AREE] 2Rl AdstRtEe S48
= W32 4 9t} (Livens, 1991). =3+ 5
oF (Negre 5, 2001; Li %, 2003), E#o]t
23] (Cozzi, 1993), vheFat W& AE (Nanny

2} Maza 2001; Kollist Siigur &, 2001), T
(Livens, 1991; Madronova &, 2001;
=, 2003; Zraly 5, 2008), o}=2}=4l Bl (Van
2006) ¥ W] AE (Fein 5, 1999)°]

Hammock

Rensburg =,

S, 1 F 7S e E & humate 5
oJx el o=l AT Akm ol FEEC] F2lA
° 7 NAE I (slam 5, 2005) FZH2HS
o] wlopgom] &R AlAe] 7]% (creatine)©]
olrth= B w7} glt}h (EL-Husseiny 5, 2008).
s EEEs ﬂV\“’i g A= FobA el
sodium humate S sl AFS 772
AL 7-}’\/\]73 ow, FioA= it
AN ES ZAe] gt 231 (Griban, 1988; Mosley,
1996)Rt 95 ¥ Ao FAM A gt F5o
A7 FdelAs AT AAolrh uebA
& ATolAE FAES Fofslgles o A
A el viAE Qe Lolraa &
AT-E F3sick

= jn vitro dt

1) Rumen inoculum

Sl AR B
HEAMAE o] wk39] 7lEe} (cannula)7} 4=}
= Holstein A4 (HTAF 650kg)E A3}
o FAES 3k 23], 24 (08:0002 2
F(17:30)0] Al#HFQ] HHAR SkeW 55
ArdE] Al SkgE wostelon exb=iEks
(Dactylis glommerata L)E F-AI3F Fo3}3ich
ol AAE AR Ao BFAR B
F 147 308 F ARsiglen, A= 5
< 4739 A== o3 F 2/ bottleell head

space”} L% ko] bottlewl] AFA2] A 3lS

kel $1A1g =

_|_4

x2

—-178—



Kim et al.: Effects of Dietary Herbaceous Peat in Dairy Cows
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2 gl Agn TR e A2E
Imm screen hammer millellA] E2j3}e] 2o
Aol 71A 7 ARGt vl 304
HkE9jelS- CO, = bubblingdle] pHE 652 R
A3} McDougall’s buffer solution (Troelsen X
Donna, 1966)Z} RIF=9AE 4:12 E33}e]
rumen inoculum® 2 AFEE}G T I el o]
34 Bl A3} A FAHFd 0, free COE EA
sto] glollo] H7IYHE FrAISkES SFSiTh

HURAEL JHow olgsm G 3
BEeHESEY: 10-2005-0106746)2 AA A}
S F3le] 71A 1 9 s%E A A8k
Pk HEFA RS 31ehA 54 9 nE
A& Table 1, 29} 2om, i F¢] A 32
FAES} 7 AAAL] AFsle]  serum
bottleol] 3333t} vloFE Tilly2} Terry (1963)
o el wel AAjsiglen
bottleol] buffere} &= YA 40ml T3}
I, 39+05C . AA= g2 wkr|(DS-10,
Dasol Scientific CO., Korea)ol|l4] wljoFs}d o,
weFA T 0, 3, 6, 12 W 24A7k2 2 Bl
B A3 AE7E gokshd vhe) 2k

Control : McDougall buffer solution 40 ml +
Rumen fluid 10 ml + Timothy hay 0.5 g

1% HP : McDougall buffer solution 40 ml +
Rumen fluid 10 ml + Timothy hay 0.5 g+ Herba-

3

120 ml  serum

ceous peat (HP) 0.005g

5% HP : McDougall buffer solution 40 ml+
Rumen fluid 10 ml + Timothy hay 0.5 g+ Herba-
ceous peat (HP) 0.025 g

Table 1. Characteristics of herbaceous peat

Item Contents
- hemical composition (%)---
Dry matter 77.41
Crude protein 2.96
Ether extract 0.78
Crude ash 65.54
Neutral detergent fiber 50.87
Acid detergent fiber 40.52
- fineral composition (ug/g)---
Mg 1,709
Na 521
Cu 11.36
Zn 41.85
Fe 13,014
K 4,081
Mn 168.7
- oxin composition (ug/kg)---
Zearalenone 8.36
Ochratoxin N.D"
Vomitoxin 0.07
Aflatoxin 1.95
- mino acid composition (%o)---
ASP (%) 0.14
SER (%) 0.07
GLU (%) 0.18
GLY (%) 0.12
HIS (%) 0.02
ARG (%) 0.06
THR (%) 0.08
ALA (%) 0.11
PRO (%) 0.07
TYR (%) 0.03
VAL (%) 0.08
LYS (%) 0.05
ISO (%) 0.06
LEU (%) 0.10
PHE (%) 0.06
Y N.D. : not detected.
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Table 2. Composition of microorganism of herbaceous peat

Kinds of Bacteria Count media CFUI)/g
Total bacteria Aerobic count plates 2.1x10
Coliform Coliform petrifilm 8.0 x 10
Lactobacillus Rogosa agar plate N.D.”
Yeast and mold YM agar plate N.D.

Salmonellae BSA agar plate N.D.

Rhodococcus PD agar plate 1.7 x 107

" Colony forming unit. ? N.D. : not detected.
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3} 2™, Duncan’s multiple range testol] 2|3l

Linear

Table 3. Chemical composition of experimental feeds

Item DM CP EE CF NFE Ash TDN”  NE?
Concentrate” 87.6 20.4 2.8 46 61.0 48 78.7 1.8
Corn silage 224 9.2 4.0 22.1 46.8 5.6 67.6 1.5
Hay 83.2 9.2 1.9 32.1 45.0 53 66.5 1.5

Y Calculated values based on NRC (1981).
? Assumed NE_ (Mcal’kg DM).

? Contained corn grain 63.0%; soybean meal 20.0%; cottonseed meal 9.4%; sugar beet pulp 6.0%; mineral 0.7%;

vitamin mixture 0.9%.
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Table 4. Ingredient and chemical composi-
tion of experimental diets

Item TMR
Ingredient composition
Concentrate", kg/d 11.63
Corn silage, kg/d 25.00
Hay, kg/d 4.00
Chemical composition
Dry matter, % 47.06
Crude protein, % 18.15
TDN, % 70.66
NE;, Mcal/kg 1.64

Y Contained corn grain 63.0%; soybean meal 20.0%;
9.4%; sugar beet pulp 6.0%;
mineral 0.7%; vitamin mixture 0.9%.
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Table 5. Effects of the supplementation levels of herbaceous peat on in vitro ruminal pH
value, gas production and ammonia-N concentration

Herbaceous peat (%)

Incubation time SEM"
0 1 5
................................. PH reeremmiiin
0 hr 6.97 6.97 6.92 0.017
3 hr 6.94 6.90 6.95 0.010
6 hr 6.85" 6.90°" 6.91° 0.010
12 hr 6.84 6.84 6.87 0.010
24 hr 6.72 6.74 6.77 0.012
........................ Gas production (Iml) =+« +++eveseeseereeens
3 hr 433° 5.07° 5.13° 0.151
6 hr 6.43" 6.97" 7.10° 0.125
12 hr 12.10° 12.53% 12.87° 0.142
24 hr 21.67° 20.07° 19.60° 0.356
........................... NH;-N, mg/dl ceeeeeeerernsnneeneennennn
0 hr 2.28 2.70 3.01 0.017
3 hr 5.19 5.99 6.16 0.010
6 hr 5.69 6.37 5.33 0.010
12 hr 5.96 5.97 5.57 0.010
24 hr 10.54 13.63 9.78 0.012
........................ DM digestibility (%) «++e+reverrerreeneeens
3 hr 0.57° 0.41° 6.10" 1.101
6 hr 2.18° 1.62° 7.10° 0.866
12 hr 7.74° 474° 14.10° 1.472
24 hr 27.40° 26.37° 33.61° 1.207

** Means in the same row with different superscript differ significantly (p<0.05).

D Standard error of means.
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Table 6. Effects of the supplementation levels of herbaceous peat on in vitro ruminal volatile
fatty acid production (mM)

Item Incubation Herbaceous peat SEM"
time(hr) 0% 1% 5%

0 7.81° 6.56" 6.33 0.240

3 10.29" 9.75" 7.30° 0.477

Acetic acid 6 11.63° 10.59° 10.52° 0.199

12 15.39" 12.99 13.31° 0.391

24 20.87* 18.57° 18.32° 0.438

0 2.15° 1.73 1.64° 0.087

3.36" 3.21° 2.26° 0.181

Propionic acid 6 3.92° 3.61° 3.56 0.065

12 522" 4.61° 4.56° 0.113

24 7.88 7.38 7.28 0.127

0 2.15° 1.73 1.64° 0.087

3 3.36" 3.21° 2.26° 0.181

Butyric acid 6 3.92° 3.61° 3.56° 0.065

12 5.22° 4.56° 4.61° 0.113

24 7.88 7.38 7.27 0.127

0 11.21° 9.30" 8.92" 0.372

15.26° 14.49* 10.60° 0.746

Total VFAs 6 17.31° 15.85 15.66° 0.293

12 22.92° 19.62° 20.00° 0.541

24 31.90" 28.93° 28.55 0.586

0 3.64 3.79 3.85 0.053

3.06 3.03 3.24 0.061

A:P 6 2.97 2.94 2.96 0.011

12 2.95 2.85 2.89 0.027

24 2.65 2.52 2.52 0.033

**Means in the same row with different superscript differ significantly (p<0.05).
D Standard error of means.
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Table 7. Milk production as influenced by supplementation of herbaceous peat and vitamin

C in dairy cows

Ttem Control T1 T2 T3 SEM"
Milk yield (kg/day)
Initial (0 wks) 24.9 245 24.6 24.7 0.265
Final (4 wks) 232 23.1 234 25.0 2.368
- [nterim milk composition (1~2 wks) ---
Milk fat, % 3.53 3.65 3.71 3.50 0.272
Milk protein, % 324 320 3.29° 3.17° 0.148
Lactose, % 472" 4.88° 4.80° 4.73° 0.094
MUN, mg/d{ 10.58 * 8.80 7.24° 9.93 * 1.013
SNF, % 11.65 * 11.85 % 11.91° 11.54° 0.361
Free fatty acid, % 0.76 0.71 0.98 0.90 0.200
Somatic cell counts (x10%/mL) 283.5° 1349 ° 629.1 ° 331 °¢ 216.95
- Final milk composition (3~4 wks) ---
Milk fat, % 2.87°¢ 3.76 ™ 391° 3.52° 0.345
Milk protein, % 321°¢ 335 % 3.40° 327" 0.155
Lactose, % 463 ¢ 4.86° 4.79 ® 4.73 % 0.081
MUN, mg/dL 9.39 7.58 6.90 ° 9.29° 1.079
SNF, % 10.85 © 12.04° 12.17° 11.61° 0.455
Free fatty acid, % 0.83 0.66 0.79 0.81 0.210
Somatic cell counts (x10*/mL) 2849 ® 1116 ¢ 476.5 * 37.1°¢ 122.08

ab,c

" Standard error of means.

Means in the same row with different superscripts differ (p<0.05).

T1 : Herbaceous peat, T2 : Vitamin C, T3 : Herbaceous peat + Vitamin C.
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Table 8. Blood metabolites as

vitamin C in dairy cows

)
4 FALHENA dE=TrE Aok vlast R REA 32 719)8l 12~18 mydl ®ot
W2 e deglen, AdAer B it (Yoon 5, 2004). °lEd Ave EE
AT vjEple] Ayl A Fel glel ATl TR AkRe] elvA] shelath oy

influenced by supplementation of herbaceous peat and

Item Control Tl T2 T3 SEM"
Cholesterol, mg/dL 188.75 *° 180.25 *° 230.75 137.33 ° 11.933
NEFA, uEq/L 240.50 263.00 286.25 259.00 20.772
Total protein, g/dL 8.83° 835%™ 7.68° 9.08 ° 0.204
BUN, mg/dL 775 8.50 8.75 7.00 0.473
AST, mg/dL 78.50 86.00 93.75 84.50 2.740
GGT, mg/dL 2225 40.00 26.50 21.50 4397
Ca, mg/dL 8.03 7.78 8.18 8.18 0.084
P, mg/dL 6.03 6.10 5.30 5.90 0.225
Mg, mg/dL 238" 248 2.60 ° 240° 0.035
Cholesterol, mg/dL 171.25 170.75 206.75 146.25 11.023
NEFA, uEq/L 231.25 277.75 255.75 221.00 11.122
Total protein, g/dL 8.90 8.85 7.73 8.75 0.202
BUN, mg/dL 9.25 9.50 13.00 10.67 0.682
AST, mg/dL 98.00 100.00 103.50 96.00 3.605
GGT, mg/dL 23.50 28.50 24.25 21.25 1.884
Ca, mg/dL 7.90 7.48 7.78 7.73 0.100
P, mg/dL 6.40 5.83 5.70 5.93 0.229
Mg, mg/dL 2.68 2.60 2.70 2.60 0.062

ab,c

" Standard error of means.

Means in the same row with different superscripts differ (p<0.05).

T1 : Herbaceous peat, T2 : Vitamin C, T3 : Herbaceous peat + Vitamin C.
Abberviations : NEFA (Nonesterified fatty acid), BUN (blood urea nitrogen), AST (aspartate aminotransferase),
GGT (gamma-glutamyl transferase).
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