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Tablel. Chemical compositions of alfalfa before ensilbaged on 100% DNMean+SE)

Chemical composition

Item ADF NDF WSC

ASH cP pH DM

Alfalfa 174140 24.841.058 3.74+0.087 11.6+0.028 19.6+0.427 6.14+0.011 22.2+0.975

DM: Dry matter; CP: Crude protein; NDF: Neutral dgemt fiber; ADF: Acid detergent fiber; WCS: Waterwdie

carbohydrate.



Ad AB-3Y) V¥R 5l/pses oylailpgs Jlo ool Sy ligios

(%DM) (43,5 ghew 59, 7+ 5l s 4y D liosds Slaogas » oz )lo (bl o938l 51V Jgo
Table 2. Effect of Cinnamon essential oil on chexhproperties of alfalfa silage after 60 d of eingjl(%DM)

Treatments Chemical compositicn
DM NDF ADF WSC TVFA N“f CA CP LA pH EE

Control 24.44 49.0F7 2267 409 1263 8493 1140 1162 69.37 466 12.63
CEO60 25.68 43.43 2567 480 1166 798¢ 11.6% 1229 8028 367 11.65

CEO120 2777 4346 2233 411 12468 73.26 1237 1247 78268 380 12.4%
SEM 0.201 1.188 0.066 0.036 0.045 0.555 0.036 0.045 0.277 0.061 0.114
P-value <.0001 0.0155 0.0228 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.1715

1 Control: Alfalfa silage without additives, CEO60:féifa silage with 60 mL cinnamon essential oil/kEEO120: Alfalfa silage
with 120 mLcinnamon essential oil/kg.

Chemical compositich DM: Dry matter; CP: Crude protein; EE: Ether extra@A: Crude ash; NDF: Neutral detergent fiber:
ADF: Acid detergent fiber; NH3-N: Ammonium nitrog€® of total nitrogen), TVFA: Total volatile fattycid (mm), LA: Lactic
acid. WSC: Water soluble carbohydrate.

#Means within the same column with different supepss differ significantly P<0.05).
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Table 3. Effect of different levels of cinnamone#sal oil onin vitro gas production of alfalfa silage in incubationgsn(mL/g

DM)

Treatments Incubation times (h)

2 4 6 8 12 16 24 36 48 72 96 120
Control 17.6F 32.39 40.06 51.20 65.80 82.27 103.98 111.98 123.16 130.90 134.42 136.52
CEO60 1551 30.8%3 38.50 42.82 5594 70.79 89.02 104.74 11554 122.13 126.46 128.76
CEO120 17.11 34.67 4227 5278 66.63 86.10 110.60 123.13 132.7F 141.78 14558 147.14
SEM 1.115 2.005 1.900 2.050 2.521 2.835 2983 291B.381 3.332 3.221 3.106

1 Control: Alfalfa silage without additives, CEOB0:féifa silage with 60 mL cinnamon essential oil/EO120: Alfalfa silage with 120 mL
cinnamon essential oil/kg.

#Means within same column with different superserigiffer significantly P<0.05).

160
140

120

100 CONROL

80 CINAMON 60

60
CINAMON120

40

Gas production (mL/g DM)

20

0

0 10 20 30 40 50 60 70

Incubation times (h)

80 90 100 110 120

Fig. 1. Effect of different levels of cinnamon estal oil on gas production at different incubattimes of
alfalfa silage. CONTROL: Alfalfa silage without atides, CINAMONGO: Alfalfa silage with 60 mL cinnaon
essential oil/lkg DM, CINAMONZ120: Alfalfa silage wit120 mLcinnamon essential oil/lkg DM.
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Table 4. Effect of different levels of cinnamonas$al oil on gas production parameters of alfalfage

Treatments ltem&

b c pH NE SCFA ME OMD DOMD tVFA NHzN
Control 133.38  0.059 6.60 1.68 0.152 322 27.22 2401 §86241.27
CEO60 126.16 0.053 6.63 1.16 0.128 3.08 26,55 2345 F£.1429.38
CEO0120 14520 0.056°  6.59 1.29 0158 326 27.88 2441 4.1648.00
SEM 0.0019 3.109 0.034 0.041 0.0095 0.058 0.385 5X0.3 0.426 1.354
P-value 0.0033 0.0971 0.6927 0.1079 0.1079 0.108488a.0 0.1987 <.0001 <.0001

1 Control: Alfalfa silage without additives, CEO60:faifa silage with 60 mL cinnamon essential oil/kEO120: Alfalfa

silage with 120 micinnamon essential oil/kg.

2h: Potential gas production (mL/g DM); c: Rate cansiof gas production during incubation (mL/h); Mietabolizable
energy (MJ/Kg DM); SCFA: Short chain fatty acid (mh2 g DM); DOMD: Digestible organic matter inydmatter (%);
NE_: Net energy for lactation (MJ/Kg DM); tVFA: Totalolatile fatty acids (mmol/L); NEtN: Ammonium nitrogen

(mg/L); OMD: Organic matter digestibility (%).

#“Means within same column with different superseriiffer significantly P<0.05).
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Fig. 2. Effect of adding cinnamon essential oila@nobic stability of alfalfa silage. CONTROL.: Alfalsilage
without additives, Cinamon60: Alfalfa silage with &l cinnamon essential oil/lkg DM, Cinamon120: KHa
silage with 120 mL cinnamon essential oil/lkg DM.
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Abstract

This study was conducted to evaluate the effediféérent levels of cinnamon essential oil (CEO£0,or 120
mg/kg) on chemical composition, aerobic stabilindagas production parameters of alfalfa silagdarovitro
condition. Experimental treatments included: a#falfithout additive (control), alfalfa with 60 mgncamon
essential oil/lkg (CEO60), and alfalfa with 120 niignamon essential oil/kg (CEO120). Silos were kdpbom
temperature for 60 days. After opening the silb® themical composition of the treatments and aerob
stability of the silages were measured. Gas pragluetas measured by vitro method with five replications at
2, 4,6, 8, 12, 16, 24, 36, 48, 72, 96, and 120rdolihe data were analyzed in a completely randeaniz
design. The results showed that adding the estamiltito alfalfa silage significantly reduced thédpf the
silage in comparison to controP<€0.05). Adding CEO to alfalfa silage at 60 mg iraed water soluble
carbohydrate concentration (4.80P0.05) in comparison to control (4.08%). Crude gimmttontent increased
in treatments supplemented with CEO (12.47%) in manmson to control. Aerobic stability was increased
CEO treated groups compared to control. Adding &pkm of CEO reduced the gas production volume
compared to control treatmer<0.05). Overall, the obtained data indicated a tp@sieffect of cinnamon
essential oil on the quality of alfalfa silage atsdfermentation properties.

Keywords: Cinnamon essential oil, Aerobic stability,vitro gas production, Alfalfa silage

"Corresponding author: m_besharati@hotmail.com
doi: 10.22124/ar.2020.14695.1456



