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Effect of Drying Temperature on Drying Time and Hay Quality

Jantakarn Arananant ' Suranant Noiuthai ¥ Wanna Angthong Y

Abstract

The effect of drying temperature on drying time and hay quality of ruzi (Brachiaria
ruziziensis), guinea (Panicum maximum TD58), pangola (Digitaria eriantha), cavalcade
(Centrosema pascuorum cv. Cacalcade) and thaprastylo (Stylosanthes guianensis
CIAT184) were conducted during April 2004 to June 2006. The completely randomized
design was used for each plant with 4 replications. Drying temperature at 40, 60, 80, 100
and 150°C were treatment in this study. 45 days cutting of 3 grasses and 2 legumes were
grown at Chainat Animal Nutrition Research and Development Center. Before drying in air
force oven at Feed and Forage Analysis Section, Pathumthanee, there were cut into small
pieces (1-2 inch). During time of drying at 40, 60 and 80 °C were interrupted approximately
every 6 hours for sampling and every 2 hours at 100 and 150°C.

The result showed that all hay had <15% moisture content , desirable odor and
green to yellowish green color after drying at 60 °C during 30 hours or at 80 °C during12
hours or at 100°C during 4 hours. Although at 150°C about 2 hours of drying time was
enough to dry all forages and made the highest of water evaporation rate, hays had
undesirable odor and brown color. For the chemical composition, this study indicated that
%lignin and %ADIN in hays trend to increase with increased drying temperature.
Specially, hays had 12-39 % of ADIN and undesirable odor and brown color at 150°C, so

drying at this temperature for 2 hours or more was unsuitable for all forages in this experiment.

Key words : Drying Temperature, Hay Quality

Research Project No. 47(1)(47:13)-0514-075

¥ Feed and Forage Analysis Section, Animal Nutrition Division, Muang District, Pathumthanee.
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P a

druBuaznausamo nutaNwuiuansluaem 4 1 aziiugn nsauNgungd

a

60-100 a9pAnEAEag veguian iasidet lwnudaauazinauen winiseungmuugi 150
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1
A o

= o N a o A
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1 14
1K [ o

i v
Adwney duflumszdnsniadasududiinaleal]izen Maillard reaction aztuagiy

a
3 1

WErnnsnuniauazdnsnsuianie  Insdjnsenasianisdounenidudouniiaaglasuin

a

nganauudn asazdnlildedouluaesive (Wedzicha, 2006) waziilasannuaiiutiasala

i)

a =

o \ 9 2 oA A v 2 = 9 o dl = , Axo o
FularlumAaudnglun AlNunRauan feli assasldinanlunisiasudaninniinanuaisu
waglLLan

Aufudautlsznauniaadl wudn AnlilsAu NDF - ADF - @ntiu uaz ADIN 2189uein

a a !

NUHANURLHR BN UUYHUAZIZEZNAIFNS] W HANNUANFANNNETA Auansluniig

u

7 4 TnelusAuiiFnegludg 6.47-7.99 wefidus NDF uay ADF HAnagludae 69.38-70.25

a

waz 41.62-45.78 WWasdud muansu dauAaniiu uaz ADIN Tnaianizignmni 150 a9

u
'

Aed AzlANANTLaN1i Ul FTARINIZ L INAINNIALUNANTIN AR ANANTIL LWNAN 4.11

wafidus 1w 5.21 wasidus uazA ADIN Winan 6-8 wlafifius iaauludasguugil 60-

a

100 avActamed wasdAnawiy 16.43 wafidus Weaungumngl

a

150 A9ANLEALTEA
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%
1 a K

U 2 F2lae uazH ANl 21.11 uay 37.05 weafidus Wanainisetinuawily 4 uay

6 Falig ANANAL TadeAAABITLIINNNNUYBY Yang uasALE (1993)

AI gruupiuazinamsnzand N1 saunn N AUNANNg

=

Q

AD ALUAN 60 BIAN

a

mAIA U1 30 F2lH4 WTAAUN 80 ANANTAIGA WK 12 F2lHd ¥TaauN 100 aIALTALTEE

U 4 T2

3. wauwelngn

dl Qi < 8 dﬁl A ¥ 1 di ai a
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~ o o a =l - =
WAz 150 a9ATalTad AUAnSIUATNN SHATZATHANGIHINNAAN DD UN D TUN

TATEA AR Winu 41.83 wlafidus

|- ¥ 1

adalie warazanadiEas WenaIN1seL

k1)

a

NN 150 29AN

u

'
a '

PANTU LLANT

PN

%

ﬂuﬁ'@mmﬁ 40 uaz 60 BNANTAITYA fé”mﬁﬂ']iizmmmﬁw:ﬁmmmmLL@:Lﬁ'ﬁuLﬂuﬁfNj
G¥iafht
~ 100
S ) —+—40°C
= 80 ° T °
g 60 —a—80°C
o 40 —e—100°C
5,0 L\ > ——150°C
g G P S AR L e 15%
O T T T T T T T T T T T T T T T
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30
Drying time (hour)
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QI [ 9‘0’ 6 & & k4 i 1 nl/ 1
A1SNN 5 apsngseivaancin (Wefidudaanuaununalsedalug) aamauneinan

\HeaLN gMNALATIZIZIIAGN"]

FLEATLIA AUUNNNITAY

(Falaa) 40°C 60°C 80°C 100°C 150°C
2 29.51 41.83
4 11.36 0.09
6 2.19 4.06 11.31 0.79 0.09
12 0.76 6.22 2.48
18 1.28 0.51 0.00
24 3.40 2.78 0.02
30 0.06 0.28 0.04

A5 6 AnN Nzt unalna e LNgannRuavszaziaasiie fiu

gouni (°C) | dalna | %hediu | %NDF | %ADF | %lignin | %ADIN" | @ nau

60 30 .86 65.44° 40.65" 4.04% 7.61° GG G
80 12 8.84° 65.44° 41.48° 4.75° 7.77° CG G
18 8.81° 65.71% 41.68° 4.73° 8.51° CG G
24 8.64%° 66.26"" | 41.92° 3.97° 9.41° GG G
30 8.50° 65.94°° | 41.83° 4.23° 10.48° GG G
100 4 9.68" 63.49° 41.40° 4.05" 7.11° GG G
6 9.58° 64.54° 39.97° 4.14% 7.53° GG G
150 2 10.01%' 66.62° 42.02° 5.80° 17.48' OB M
4 10.04%" 66.94' 44.67° 6.93° 29.55° OB M
6 10.11" 67.95° 45.47° 7.84' 37.42" OB M

%CV 1.99 0.37 0.82 2.20 2.62

'
aaa

wewn o famanniiusasdnestiadaiuluiasiuansiuetsldedAyneaianszauang
Vinsiu 95 %
"' % of Total nitrogen a4 GG; greynish green OB ; olive brown CG; cactus green

nau G; vaN M: lugd
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1 ' 1
¥ a a = a

dl L4 1 v a L4 aal % dl
A1nA19797 6 wegruneingausieit idasiinauluiuazidtiinia iWeaungumg 150
avATATEA WU 2 4 uay 6 dalus s uwsinaulaawilu@uianasaus 2 dalusisn
1a9n198y unssiuiisreamuneinanluniaifindjfisen  Maillard  reaction Htiae
= °o v = R, = aa H Yy 9 aApy A a P
e nasunarluaunnidn dauniseuiigungRaw i vijuiad ifasinduvesuaria

ag lunud g
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IS I )
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1 1 v ! 1 %3
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D
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a

1 ¥
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a
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100

S
e —e—40°C
= 80
§ \*!\\‘\’\‘ — = 60°C
§ 60 —a—80 °C
@ 40 - —e— 100 °C
"3 20 - ——150°C
g """""""""""""""""""""""" IR 15%

0 T T T T T T T

0 2 4 6 8 101214 16 18 20 22 24 26 28 30
Drying time (hour)

i 4 wefiiudanuauaamasludoannaian Neanaingeuileeungumniuaziaansinee]

a

\ o a o A @ Vv A = a
@']u@LL@zﬂ@u@\?LL@ﬁNIumq?q\iw 8 %Lmﬂmm m?fﬂ‘l_lﬂ/lfqmﬁﬂll 150 aNANLTIALTIEA N 2

a

daluausn dapnaeauiainanludacdtinnaauiden whiEanain1aUn Nl 4 uay 6
doTua naulvdazisstulardlasududuinia n1snsasldnaiiinngn 2 4aTue asaziiuiily

wrmaneunadudumszlFunununaluniAinUffsen Mailard  reaction Hx1nuAz

[ %

=
Al
%/ o o Qy | d‘d ] %/ d‘Q ] d‘ le 9«:// ¥
VAU UNNANUIBITUNTNHNHNAFNBDRATINITTILURLUURIUINNA mumi@um@muqu@uj umﬂm

'
o b4

dld QI e 1 a A A A =
DIANINALARALLN VlﬁJﬂZ\]HWﬂNLL@ZN@@%lMIVM’& FIEIIVTRLUNABNBNLTE

AS19N 7 FM3N1398 M09l (Mafiiuiaanndunuieldsedalng) aa9d9manatan Lleaun

AIUNNUAZIZHZIINFNG]

FLHLLIAN AUUNANTaU
(FaTwa) 40°C 60°C 80°C 100°C 150°C

2 30.73 39.01
4 8.35 0.06
6 2.62 4.41 10.89 0.24 0.03
12 2.09 6.83 2.03

18 3.34 1.68 0.09

24 1.05 0.49 0.05

30 2.97 0.08 0.05
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a

AN5991 8 ATUNINUBITIANNALANTIB LTI RUALIEEIIAN61N7] 11

al

AR (°C) | dolue | %hlshu | %NDF | %ADF | %lignin | %ADIN" a naw
60 30 16.95° | 42.38° 32.78° 5.89% 6.08" oY G
80 12 17.60° 37.08° 29.46° 5.58° 6.31% SG G

18 17.10° 40.40° 30.99° 6.01% 6.58™° SG G

24 16.56 | 41.62° | 31.36 5.72% 6.80" SG G

30 17.77° 42.72° 31.32° 6.19° 5.90° SG G
100 4 16.52% 42.27° 31.91° 6.06" 7.09° oY G

6 17.17° 40.41° 30.25° 6.18" 6.19% GG G
150 2 17.73° 50.91° 32.93° 8.20° 12.25° OB M

4 16.77%° | 51.12° 34.69' 11.44' 23.39° MB M

6 16.46° 52.86' 36.88° 13.15° 35.61' MB M
%CV 1.04 3.80 1.05 2.08 1.16

S o o o

wnewe - famanniiusasdnestiadaeiuluuasliusnswiuetsliedAyneaianssauany
23w 95 %
"'+ % of Total nitrogen a GG; greynish green OY ; olive yellow OB ; olive brown SG;

spinach green MB; mustard brown nau G; uau M; gl

Ansugnulsznauniaaaaddaainatan Wil AdTUsRueIdIANALAALTTIE AN
LLmrwmmmaﬁLﬁ@ﬂuﬁ@mugﬁLL@:i:ﬂm@f]ﬁiNﬁu ‘Emﬂﬁﬁhﬂfﬂuﬂm 16.46-17.77 \lafidus
d7uAn NDF  ADF  Anfiu WAz ADIN ARAMNLANANAUN AN AW LA iul T Naa

a dl al dp |dl (=3 Yo A dl dl a 1
AN HUATIIANTALNWNIY uiniulidane Waeunanmilugas 60-100 @96
walEa ANANtuLas ADIN azdanagludoy 56 wlafidus usilaaungmuuni 150 a9
wAEd Wil 2 Falue ANANTY Uar ADIN naLNawy 8.20 uay 1225 wlafidus

ANNANTLUAZIANLTL 13.15 1Az 35.61 Wafidus muasl Wanainisauisiily 6 49Tug
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a
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a
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@ & o v a o e v o 2 o aal | o
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ANINRLARA
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ladalug LazazanaaFes

' |
a o a

IHBAMNPRLIANTY UAAMTLNgUNHN 40 Uaz 60 BeAEAEEA ATANMUTIRNTLLAY

anaailugoe) iy

< 100

9: 80 | ——40 °C
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ai o @ 3 dal, A oI/ ' ai o ¥ d‘ d‘ 1
NINN 5 Lﬂ@iL”ﬁumﬂﬂ]’]N“ﬁuﬂ\?Lﬂ@‘ﬂiuﬂ’]m’]Wﬁ‘zﬁiﬁ]T@ NUBANIMNEAUNAAUNYIUUNNURSLIRTF N

a

P a o = A Y A a 5 =%
ATUALATNAY ALAASLUANTI9N 10 WLIN O’JV]’]W?%@iMI@LLV\‘]’QZNﬂ@‘lﬂ‘MNLL@Z’&‘H’]W]ZQ

= A = = P . A X g
ANLULT LNDAUNAUNNN 150 NALTALTEA 1 2 FoTugusn UALNANAINTIALINNTULTIYN 4 UAY 6

1 %
= a o

dolus  nauludazusstunacAulaauiudioms  Tasratasiudwaaaiuiuingly

1 v

o ] a o

p ™ v y o a ey
NIANINALAA muﬂf]:‘mmqam.gmuqumﬂmmmmmimiamem@uu@uLL@zum@qiuTwu

a a A A I~
ALULINTALUADIDNLUE

'
= a

Tudauued NDF - ADF - @ntiuuay ADIN weadavianszalalauiailoaungungiuay
F2EZIIAA197) WUTT HAuuANFAanana InadAalugas 17.38-18.59  45.00-55.25
35.46-44.63 4.98-12.23 WAy 0.200-1.056 lafidus ANaIAL TIANUANFI9T8Y

ANANTULAZ ADIN  aziulddanguugd 150 avAmadas Aa AVANTEY LANAIN 4-5
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14

wafidus iasungmuunaludas 60-100 asAaaidaa iy 18.51 wWafidus Waaungumny
150 a9ANEALTa WL 2 Faluanaztinuitly 39.22 Wafidusd iHamainisauinyauLu 6

119 uanedn grungi 150 asaaea limunzanlunisaudaviansyalala

ANS19N 9 FR9In19sene1ean (Wefidudandununelusedqlng) weederinnszalnla ileaun

DU HUATITELIIAIA)

FLHUIIAN AUUYANNsaL

(FaTa9) 40°C 60°C 80°C 100°C 150°C
2 31.95 41.11
4 9.35 0.03
6 4.75 7.08 12.15 0.15 0.03
12 5.00 4.07 1.67
18 0.55 2.65 0.04
24 3.06 0.01 0.01
30 0.15 0.10 0.01

a

A15991 10 AN waestiavinnszalnlaneufiguugiuazssazioasnge) i

a

gomni (°C) | datua | %lushiu | %NDF | %ADF | %lignin | %ADIN" a nau
40 30 17.75°° | 45.15° 39.37° 4.98° 8.46" GG B
60 18 17.38° 50.13° 39.50° 5.88° 8.27% GG G
24 17.69°° | 49.91° 39.38° 5.86° 9.45° oL G
30 17.90°% 49.51 39.45° 5.82° 9.25° oL G
80 12 18.11%" | 46.42° 37.82° 5.76° 7.60% oL G
18 18.32°9 | 4513 36.31° 5.36° 8.02° oL G
24 18.51% | 45.00™ 35.46° 5.19° 7.77° oL G
30 18.539 | 4567 | 35.76% 5.02° 7.42° oL G
100 4 18.59° 47.97° 38.29° 5.40° 6.56° oL G
6 17.56" 47 .44° 38.19° 5.46° 7.65™ GG G
150 2 16.54 51.89" 39.12¢ 7.57° 18.51" OB M
4 17.57" 54.49° 40.59° 10.03' 31.32° MB M
6 16.81° 55.25" 44.63' 12.23° 39.22" MB M
%CV 1.33 1.14 1.35 1.43 1.07
wews o saanniudeednesiabaoiuluwnssiusnswiuetaldeddnynwad Anssauaa
131 95 %

" % of Total nitrogen E GG ; greynish green OL ; olive OB ; olive brown MB; mustard

brown naw B : §u G; eN M; lus
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