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Abstract

A study on the utilization of polyphenol compounds from longan seed and longan seed
meal for broiler diets was conducted in 4 experiments.

. experiment: A study on storage periods on antioxidant tolerance. The storage periods
were 7 period of times as: 0, 2, 4, 6, 8, 10 and 12 week. The result showed that storage periods
had no effect on antioxidant level.

2™ experiment: A study on solvents for longan seed extraction and the values of
extracted solution on E. coli and Salinonella inhibition. The solvents used were petroleum ether,
ethylacetate, ethanol, 95% alcohol and the mixer of acetone and ethanol (50:50). The values of
the extracted solution were 10 and 15 pl. The result showed that the extracted solution with the
mixer of acetone and ethanol at 10 and 15 pl were effective on E. coli and Salmonella inhibition.

3 experiment: A study on the effects of extracted substance from longan seed on
productive performance of broilers. The experiment composed of 6 treatments with 5 replications

each. Ten one-week old chicks were allocated to each replication. The experimental diets were



the diets supplemented with extracted substance from longan seed at 0, 0.1, 0.2, 0.3, 0.4 and
1.0%. Feed and water were supplied ad /libitum for 5 weeks. The result showed that diets
supplemented with extracted substance from longan seed had no effects on productive
performance of broilers. The optimum level was found at 0.2%.

4" experiment: A study on the effects of longan seed meal on productive performance of
broilers. The experiment composed of 5 treatments with 5 replications each. Ten one-week old
chicks were allocated 1o each replication. The experimental diets were used for longan seed meal
at 0, 10, 20, 30 and 40%. Feed and water were supplied ad libitum for 5 weeks. The result showed
that longan seed meal were adversed effect on productive performance and feed cost (P<0.05).
However, longan seed meal had no effect on mortality of chicks. The chicken fed diet with longan
seed meal at 30 and 40% had no abdominal fat. The optimum level was found at 10%.

The result suggested that storage periods had no effect on antioxidant level. The extracted
solution with the mixer of acetone and ethano! (50:50) at 10 and 15 ul were effective on E. coli
and Sa/monella inhibition. The optimum level of extracted substance from longan seed for
supplementation in broiler diet was 0.2%. Longan seed meal could be used in broiler diet at 10%.
Extracted substance from longan seed and longan seed meal had no effect on mortality. Longan

seed meal at 30 and 40% could give the carcass without abdominal fat.

Key words: Polyphenol, Antioxidation, Longan seed, Longan seed meal, E. coli, Saimonella, Broiler
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msfinsidIulsznevveauiad1le Tasmsquuaad lodiuau 100 wae siem
sd o a 4 e A d o
weswuavewldenmandi o naziiowaad ly
29 = 9} as = I~ o =
asAnEETn 1IFlumsadams Imadusannwaadt ls Ysznouae lasdeu
= o = =Y =, s
Dines, oNiansTaAn, 1IMUDS, UDANDFOA 95% Hag 92 INUNTUNIBNIUBA (50:50) Tap

=n A [ -1 o a @ 4 a
¥ o1sazaiw 10 Tanansaowaadle 1 03y udvihnmsnaaevaisinadalavinasld



¥ &

MIazauFiiaa1eg AensiuiinsnT Ay lnvou¥o E. coli uay Salmonella lasmsliy
-4 =L =) or
1¥olWiin11m9 1Ay McFarland 1185 0.5 #3® approx cell density 1.5 x 10° ml 1fSouidisudiv
ms 1finau nazenilfFuzeondianst leadu flsuw 10 uaz 15 pliniimanssdieti

:’ ar 4 = 3 <
az 5 41 Taun153An21Un119994 clear zone MANTU ATNITYDI McFarland (1907)

manaanaf 3: savoans1Fms Indfueanadaldnnuiaad ladeaussanmmswanla
(o

A ANy maveamslFas Indiusafiada ldnawansloseaus sanmnisaaln
e Taoldens Inaituoafiasannudad lodemsazatoesd Inunaufuieniuea (50:50)
rsuluemslnie ms Indilueaiata dnnwdad loilFlumsmaassiluduiazae
Tudaudihile iy 1ndldiunsmaasailugnliaazme Wugerdiuesiomes oy 1 dla
$119u 300 &2 wuseonilu 6 nquaag s 4190z 10 &1 wrumsneasudunuuguasuysol
(CRD) Tﬂﬂ“lﬂ]’fﬁﬁﬁﬂﬁﬂ'l,@’fﬂmmﬁﬂﬁﬂum?ﬂumﬂﬁﬂ'mfgu 6 SLAUAD 0,0.1,0.2,0.3,0.4
ez 1.0% vos0ms (mshataldnnwiadile 1 ndy Wanwdadle 15 n5u) auama
InsuzvosmmismuguinouIfldnuaiimneInsuzawiuuziings Leeson (2008) (#1319
#2) TanAnouasduTsaSouuULITA NEANAABITILIA 1.0 x 2.5 M3ILAT F0TRUNDNAEIY
unay imsnaasuiuszezina 5 dlmd luamnsindouausisuyIn sTHNININAana
fomsuasin1flnAuaiudyd namsinwi 18 T wmanun s (ANOVA) uae
aSuufounnuuanisvesninassening AQHAIINAABIAIYID Duncan’s multiple range test

(Duncan, 1955) ‘ﬁﬁ:ﬁ‘u 95%

mamaaesdt 4: wavesmsi¥mnmdad luseaussanmmswaavealario
msfinravesmsldmandad lereaussonmansedalaie mawiad 101d
vnnsihndad lefiuanzidonadaets TndHuensendvasazawesd Tnunaufuen
woa (50:50) wEsmmhmsuenmsasmouazmndadiloeendronisnses hnnitld
Tmauansunienouieziner 1 1mauemisnaansde’l nsnaaesldgnlinazine
wugerfiuesiomed ey 1 diland §1au 250 # uraeenidiu s nguaar s d19az 10 #2
unumsnaasuiuuuguasysel (CRD) Tavldmawdad loluems s szfufe 0, 10, 20,
30 Az 40% V00T AMAIMIIavUzYeIoIMITNAaBIngAsR LA Y IdguAIng

] »
TnFuzAIUAULITIUO4 Leeson (2008) (A11197 3, 4 uazs) TonaasudedlulsaSounumia
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¥
o ol
ADNNARDINUUIA 1.0 x 2.5 A151UUAT TOINUABNAITUNAT iInTInaaewluIzzina 5
o d = ] ~ o’ ¥y 1 v d =
Flaw luaniwuradaumusssyra serhanminaaestionnisuaziiniv Innuas1uauA
wan1sany M 19111 llmiamnuuilsilsiu (ANOVA) uazifSsuMsunNuuanaA19v0In R AL

STNIINGUMINAABIAI8TD Duncan’s multiple range test (Duncan, 1955) HIAY 95%

:; =Y a s 9 d e T t;
@13190 2 gaseMIsnAasudsuasAana lannwaad lolulnile

Jagay %3981 (31)

0-16 17-28 29— 42
917 1nn 54.58 59.13 61.82
$1az1809 6.00 6.00 8.00
mndamAes (45%) 27.51 23.69 20.07
dalu (21%) 6.00 5.00 4.00
vy 2.33 2.54 2.80
nyzantly 1.10 1.05 0.80
Ay 1.00 1.13 1.24
wn'lsletiu 0.19 N0 16 0.12
Ta%u 0.54 0.55 0.40
nae 0.50 0.50 0.50
Wiiind 0.25 0.25 0.25

gammelaruza1nnIauIn (%)

Talsau 22.00 20.00 18.00
WAL (keal ME/kg) 3,050 3,100 3,150
UARLT Y 0.95 0.92 0.85
Woarosailald 0.45 0.41 0.36
w15 Totiu 0.86 0.78 0.72
Tadgu 1.22 1.15 1.00
5107 (LA lan3y) 13.68 13.30 12.85

arsanannmdamlosadlansuay 32.00 1w

Tashadaldnnwdad loesuluemisfiszau 0,0.1,02, 0.3, 0.4 uaz 1.0% Y8901M15



1

'sm']mmwﬂamaiqu 0 - 16 Ju fip 13.68, 13.71, 13.74, 13.78, 13.81 uaz 14.00 11v/
nlaniu amwdiay

'immmﬁmamﬁhqmq 17 - 28 37U 7D 13.30, 13.33, 13.36, 13.40, 13.43 L@z 13.62 110/
Alansu awday

TINVIMIITNANDIFI0Y 29 - 42 T fip 12.85, 12.88, 12.91, 12.95, 12.99 ag 13.17 1w/

Alansy aud1ay

' -4
d e ' o
M990 3 gasermanaassnnaam Toluliiie 1o - 16 Tu

mnwaaale (o)

gAY
0 10 20 30 40

mawaadle 0 10.00 20.00 30.00 40.00
{171na 54.13 42.89 31.25 20.32 9.12
31821000 2.00 2.00 2.00 2.00 2.00
MASANADS (45%) 29.92 30.57 31.18 31.83 32.43
datlu (21%) 2.00 2.00 2.00 2.00 2.00
Yty 1.33 2.00 2.25 3.32 3.92
Augy 0.22 0.54 0.38 0.22 0.14
Taunaon ( 14%P) 1.10 1.10 1.20 1.30 1.30
wn'ls lotiv 0.11 0.15 0.19 0.22 0.22
nae 0.50 0.50 0.50 0.50 0.50
w3 iind 0.25 0.25 0.25 0.25 0.25

UMMALNUZ PSR IUIV (%)

Talsau 22.00 22.00 22.00 22.00 22.00
WA (keal ME/kg) 3,050 3,050 3,050 3,050 3,050

ATy 0.95 095 0.95 0.95 0.95
Woarlosanileld 0.45 0.45 0.45 0.45 0.45
am'ls lotiu 0.82 0.82 0.82 0.82 0.82
lagu 1.22 1.25 1.24 1.23 1.22
3101 (1N Tansy) 13.15 12.80 12.46 12.10 11.76

2 o = as
ﬂ'lﬂ!llﬂﬂﬁ’lllﬂ'i']ﬂ'] 3.00 U]ﬂ/ﬂiﬁﬂﬁﬂ



v »
M 119d 4 gasomrmaasamandad lelulndie a1y 17 - 28 Ju

g e
MNaad 1o (%)

gy
0 10 20 30 40

mnwaadlo 0 10.00 20.00 30.00 40.00
$111na 58.82 47.58 32.32 25.20 13.95
$razioen 2.00 2.00 2.00 2.00 2.00
nINGIMADS (45%) 25.91 22.53 27.12 27.29 28.31
alu 21%) 5.00 5.00 5.00 5.00 5.00
S 1.25 2.30 2.92 3.20 4.22
Ay 0.78 0.22 0.50 0.32 0.20
TaunaiTou ( 14%P) 1.00 1.10 1.15 1.20 1.30
wnls oty 0.09 0.12 0.12 0.20 0.23
nae 0.50 0.50 0.50 0.50 0.50
W3 iiney 0.25 0.25 0.25 0.25 0.25

T uAIMAlaTUE M SA I (%)

Tdsau 20.00 20.00 20.00 20.00 20.00

WE991Y (keal ME/kg) 3,100 3,100 3,100 3,100 3,100

LuAQIAYY 0.92 0.92 0.92 0.92 0.92
Woreiaflla 0.41 041 041 0.41 041
wn'ls oy 0.78 0.78 078 0.78 0.78
Tadu 1.15 1.15 1.15 1.15 1.15

7R (mw/ﬁTmﬁ"u) 12.79 12.44 12.09 11.74 11.38




:;. < o ¥ ¥ o
M3197 5 gasomsnaasamaaad lolulide 91y 20 - 42 Ty

nnwaadly (%)

ngdu
0 10 20 30 40

mnwand e 0 10.00 20.00 30.00 40.00
f13Tna 21.59 50.31 39.09 27.87 12.20
3182109 8.00 8.00 8.00 8.00 8.00
mMARIMADa (45%) 21.85 22.47 23.10 23.29 24.29
Uailu (21%) 4.00 4.00 4.00 4.00 4.00
sy 2.05 2.72 3.32 4.01 4.28
Hugu 0.90 0.75 0.22 0.50 0.35
launartoy ( 14%P) 0.80 0.90 0.95 1.00 1.10
am'ls Teilu 0.02 0.10 0.13 0.17 0.21
ladu 0 0 0 0.01 0.02
inge 0.50 0.50 0.50 0.50 0.50
Wiiinay 025 - 025 0.25 0.25 0.25

AVATNI LAY UTDINNIATUIN (%)

Ti/sau 18.00 18.00 18.00 18.00 18.00
WAL (keal ME/kg) 3,150 3,150 3,150 3,150 3,150

LA DI 0.85 0.85 0.85 0.85 0.85
Woaraiafi 1914 0.32 0.32 032" o032 0.32
wn'ls Tediu 0.70 0.70 0.70 0.70 0.70
Tadu 0.98 0.97 0.92 0.95 0.95

5191 (1A Yaniy) 12.56 12.12 11,76 11.42 11.09
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HAN13 D

MsNaaesi 1
= 9 = ar d e J < o Hl = o
NAMIANYINIINAMUIDIATAURBNTATU lumaad1 1o uazitiowand 1y Any
= 1 v = Y s 4 g o 1 =1 [~
Phszoznamag wuir Wsnadneendasuluilemaaiivanin lumdmantios (0.28
= (7= 3 = = as q’: o
Ay 0.23 mg GAE/g) uazszozinaniu lilinasnodfuauesmsmusandingunaluwan
@ - o P a o o o = 3
Slouaziitandadle Tavhiszozinaudu 0,2, 4, 6, 8, 10 waz 12 dilav waad lediasdn
F
= [ o o g e =
9ONTMATY 0.23, 0.18, 0.19, 0.16, 0.19, 0.22 Haz 0.21 mg GAE/g mudny uaz siodad To
AIMUDDNTATYU 0.28, 0.25, 0.26, 0.17, 0.28, 0.27 a2 0.24 mg GAE/g a1ud1ay A9

swazdsanuaas 1A lumaen 2

y ad d o ] ) ) Y
ﬂ]‘ﬂ#‘ﬁ 6 Nﬁﬂﬂﬂﬁgﬂzl’]ﬁ'mkﬂﬂmﬁﬂa'IhlUﬂE)‘]_I‘ill’lﬂ.lﬁ"l‘iﬁgli'lu‘t)flﬂ"’]ﬂﬂ‘]fu

TozANIN AR UBONTATY (mg GAR/g)
[ o, d e ) ddfec
(dla) waadly iiomand e
0 0.23 0.28
2 0.18 0.25
4 0.19 0.26
6 0.16 0.17
8 0.19 0.28
10 022 027
i 0.21 0.24
4
A1INARDIN 2

wasInmMsAny IMalssnauvearadtle wudwadi ludlseneudae ulden 20.83%
¥ =] o o [~ 4
(il 22.40% sazwdadle 12.77% Jaswdadleszneudisnldenuda 13.53% uaziile
= = FJ I g o -~ =1 o Af =
LWAR 86.47% WaInMs ATz HIgUA M Inyuzveandad 1y Wlfenwaad lo diomaa

d1'lo mawdadl uazasasan lavnwandilo uaas 13 luais1eh 7
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wiad 1 lorlsznoudas anudu 11.30% 1 2.17% Talsau 7.15% T 2.21% ol
8.93% luTassunSidndunia 68.24% uaaudou 0.497% Woarada 0.059% uazwaau
3,883 kcal GE/kg

widenimaad lorlsznoudas anuiu 10.58% 181 2.49% Talsiu 6.64% lusiu 2.14%
Wolu 31.39% TuTasiaunSiSndunin 46.76% unadon 0.382% Woanase 0.037% uaz
WAIIY 3,758 keal GE/kg A

dondadnloilsznoudas anusu 9.87% 81 1.62% Talsiu 7.56% Tusiu 2.26% it
1o 3.79% TuTnsounTiSnduna 74.90% unaiFun 0.523% Woanosa 0.024% uazwasau
3,813 keal GE/kg

mnuidadeilsznoudas anudu 12.55% 181 2.22% Talsiu 7.06% luhy 0.15% B0
To 8.91% TulasoudS ndnsn 69.11% unaisy 0.510% HoaWasa 0.066% HAazWAIa1H
3,858 kecal GE/kg

o EN & ' d o 2 9 d o & d o
M990 7 wams Iniznanme Invuzves waaim v nldenduwaad lo diewaadi ly

A e o o d o
mndadtle uag ensadan ldvinmandi o

A Inau dauvoawdadily
(%) win  olfenwdn  dowde  mowde  msada

AUy 11.30 10.58 9.87 12.55 9.35
161 2.17 2.49 1.62 2.22 0.38
Tisau 7.15 6.64 7.56 7.06 7.02
Tvaiu 2.21 2.14 2.26 0.15 5.49
doly 8.93 31.39 3.79 891 0.95
Tulasuns@ndunsa 68.24 46.76 74.90 69.11 76.81
UADKTYN 0.497 0.382 0.523 0.510 0.110
Woaadd 0.059 0.037 0.024 0.066 0.014
WA (keal GE/kg) 3,883 3,758 3,813 3,858 3,819
M5 uDBNTIATY - - - - 0.98

{mg GAF/g)




16

as { o ¥ 9/
arsafan ldnnwaadrlolszneudis anudu 9.35% 1871 0.38% TdsAu 7.02%
w 4 d o o
lusiu 5.49% 1001w 0.95% lulasinunSionFunsa 76.81% unaiow 0.110% Weaweds
0.014% &394 3,819 keal GE/kg AT 139 UDDNFIATY 0.98 mg GAE/g
A o [y d o EY a ] a q’:
mannmsAankIEsnana ldnnwaadi le Taslseasazawrianieg aomsdudams
1 4 » ]
WigA Tnveadio E. coli uaz Salmonella nl3vuiivunuhndu uazslfiureeninns
= T : o - 4 o 0’1 o o ﬂ’l‘ Qs I~ (Y] lll b
lradu wudt hindu lasidoudmesia 2 szAu uaaneesd 95% 114 2 s¥aU mshianala
o H Qs H as o o o
vinaad ledaoil Tas@oudmasnsedu 10 pl mshadalannuiadi ledrsueanssed
» ¥ »
95% 4 2 52AU TiTliHaneMs SudIn 155 oA Tnvouse £ coli 10Y Salmonella loHanzFian
» ¥ ¥ ¥
N4 2 szAv hiliwadon1sdudimsnsoaulaveado E coli azd IMuUNTNALONINDANI 2
or (=1 1 Qs n’; o = Af A w [y d e \ll 9
szau hifinanamsdudsmsnIgdn Tnueude Saimonella ershanaldvsinwdadileas
r= = dd’ Qs 1 1 o e‘: = =y dl.y = a
Wandoudmesnszav 15 pl Lilinademsdusansnsudu lavause Salmonella M1INAAN
d o = = n’: [ 1 ] a n‘/’ = = 4
1Avnmaad lsdvehiaszFantia 2 szavlulinademstuiiniswsyau Tavouie £ coli
= or o o @ f 3 a (=} [ o g a = ;
mshana lannwdadi lemweniueani 2 seau lulinanensiudsmsnsyaulaveuie
a o 3 d o 9 = @ n‘;’ o (= ]
Salmonella ashana lannwaad1 lodwesd Inunauiueniueana 2 szau lulinadens
¥ »
fudsmanasy@vinveuse Samonella  dmsnlfFuzoonFnes leadu uazmsaia
o o ] o/ : o Qr e‘: = = 4
alfenwand ludrsor S Inuneniueniueans 2 sedu annsadudimaniwdu Tnvouke
¥ ¥ r
E. coli 4% Salmonella 10MUDANG 2 3TAL 82T INUNAUNDIDNIUDANG 2 T2AL sNana 1
d o Y a - s ar a2 w oy d ¥ &
nnwdad leawil lns@suBinesnszdy 15 p mshanaldnnwaad lodwenivueans 2
[l ¥ »
seau wazmshanaldninuaadlodroezd Inunauivemueans 2 syduaunsadvis
a = ¥ T = = u‘d’ a i s d o
15193 AL 1AvaL¥e E. coli ooz aaniia 2 sedy wazanshana ldnnwaad ledae
» ¥ »
(eninasHANNe 2 seAUaINInIugIMsIeTaAY Invaaie Samonella S10nzBoaddns 1l

Tuais19h 8

a [ Pt a o I d o ] = r Af
MInaaedn 3 #aveIn1s 13 Inddusanada ldonwana leroaussonmmskaa lnie
nnminaassldms Indlueanana laninwaad ledrsaisazawozs Inunauiu

ONUDA (50:50) ndruvasarsnana landudud i i wSuluewns lails wun

PSunaermneinu

= i o = @ [] £y ia !
waveamuasuanshana ldnnwasd leaalSinae s ffu vaas B luaisani o
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= A a 3 d o & o nvl 3 o 3 = a T
M § anlf]qa"]‘i“ﬁﬂﬂulﬂﬁl']ﬂlllﬂﬂﬂ']vlﬂlmglﬂﬂﬂﬂluﬂﬂﬂ] UABNIBVUINTIITELAL LA

You¥0 E. coli 1A% Salmonella

- Hq
mstldasa, wianienlfenwaadly R ot o (511
{ph E. coli Salmonella

shndu 10 : -
ponFans1 lanan 10 294 2.92
pondna T lenau 15 3.06 2.94
Ulasduudines 10 - -
1 Tnsideudines 15 - -
[ONADE AN 10 - 0.97
DNADEHAN 15 - 1.09
BN1UBA 10 0.70 -
MU 15 0.87 -
1OANDEDd 95% 10 - =
LOANDEDT 95% 15 - -
BEH INUAANAVIBNIUDA 10 0.90 -
92 INUHANAUENIUDE 15 1.03 -
asafawaad il lnsfuudmed 10 - N
anatawdas il lns@eudmes 15 0.78 -
msafawdad s ooz dian 10 . 0.64
mIafaudadloefiaosdmn 15 - 0.64
asafawaafenoa 10 0.64 -
asatamdadsoniuen 15 0.98 -
AsatAUdaRILLOANDIDE 95% 10 - .
asafamdaduoanosed 95% 15 - .
asatawiadiesd Inurauiueniuea 10 0.64 -
asanamaad oz Tnumauiueniuea 15 0.70 -
anafadionwiadivosd Inunauduenivuea 10 0.68 0.67
asanan)denudadwasd Inunauduioniuea 15 0.89 0.68
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yranaaes 1 - 3 ailansi wuhladldsuemisiasumsiada ldninwdad o
2RV 0,0.1,0.2, 0.3, 0.4 gz 1.0% HlfinmenishinumasTuas 78.75, 79.10, 78.28, 79.82,
78.57 uaz 76.89 YU iRy uazlinnuuanansues lufidedwamiaada (p>0.05)

Yaanaaed 4 — 5 e wui lan1d3ue s umsfiaia ldonwiad luf
S¥1 0,0.1,0.2, 0.3, 0.4 1Az 1.0% TUSnae M s ARumAsTuay 152.28, 150.84, 146.63,

i o

149.16, 152.18 ltag 144.75 n¥u mud vy uaziinnuuanaanuosy ildedidgnisada
(P>0.05)
T s < 1 1Al Ve a a a 9/ d o =
¥1maaed 1 -5 e wudlan1duemisiaSuashanaldninwaad loh
$2AU 0, 0.1, 0.2, 0.3, 0.4 uay 1.0% HilFuaem1sfinumasiuas 108.16, 107.80, 105.62,

107.55, 108.02 uaz 104.03 n¥y mud1wy uaziianuuanmanuegia iiidedvamaead

(P>0.05)

i e Y a4 o 1 =3 e o o
M9 9 HavosmsRada ldnnudad ledauSuaeimsinu (ASu/du)

3EUZI9E seduasHaialdonndai o %)
SEM F-Prob
NAnDa 0 0.1 02 0.3 0.4 1.0

| 45.2612.61 44042054 46114282 47494173 45861240  46.5314.66 1.37 0.61

2 76.29+10.88 76.8745.78 75.19+537 75.54+5.65 73974207 70604271 273 0.64

3 114.7146.56 11644774 T13.54+421  11643+4.47 115894473  L13.54+670  2.63 093

4 150.89410.53 147364676  146.14+1243  IS1.09+13.14  14B.16+8.26 138344768  4.51 0.40

5 153.67413.05  15431+1184  147.11486 1472311452 156241504 150154904 549 079
1-3 78.75+6.30 79.104340 78284332 79.824337 78574225  7689+406 L7809
45 1522841162 1S0.843697  146.63:625  M49.06+13.5  ISLI8+1093  14475:676 436 0.78
I-5 108.167.48  107.8044.15  105.6243.84  107.55+6.64 108024450  104.0343.57 235 0.77

no¥Hewlinunanaaiveds ilod @ niaada (>0.05)

s e woda 4
HIKUDAITMINHUU
¥ [}

= A 3/ d e dy b4 o
Nﬂ'ﬂﬂﬂﬂ’]ﬂﬂ?u’ﬁ’]ﬁﬂﬁﬂﬂqﬂﬂ1ﬂluaﬂa1qﬂﬂﬂu1ﬁuﬂﬂ?ﬂlwu‘uu llﬁﬂqul?aluﬂ'ﬁ NN 10

.
1 1

vimaaed 1 -3 ddawt woi lnnldfuomsfuasumsiada ldonwad loh

TEAU 0, 0.1, 0.2, 0.3, 0.4 LAY 1.0% UUVUNAIMINUYUMABIUDL 47.83, 46.78, 47.87, 47.60,

46.12 unz 46.37 N MLA WD nazlinnuuanatefueie luidsd Ay doa (P>0.05)
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¥ ] = ar - = = a o a —
¥aanaaee 4 — 5 @y wuhlenldsuvemsnasyashanaldonwaad leh

o ad o oaad 4.
5280 0,0.1, 0.2, 0.3, 0.4 uag 1.0% Mimtlndrnmuiumasiuag 61.91, 60.91, 59.50, 56.89,

61.74 wag 53.19 n§u aud iy uaziinnuuanaieiuses luldedAgyn19a6a (P>0.05)

[}
1 = =

T ar ] 1 a = o ] a Py
¥24NnA09 1 ~ 5 dlaw wunlanldsvewsiasuainada ldainwaad len

@

ar = : o o ~ q‘ J d'
52AU 0,0.1, 0.2,0.3, 0.4 1ag 1.0% HHIHUARIMWUVUINANIUDY 53.46, 52.43, 52,52, 51.31,

L =

52.37 uaz 49.10 3U MUARY uazlinnuuanaanuee Lilitsdaamiaada (P>0.05)

:; a4 w 1 S o 1 :4 v @ A A J ar @ e
MTNN 10 Na‘“'ﬂQfﬂﬁﬂﬂﬂﬂ]lﬂinﬂulﬂﬂﬁ"lvlﬂﬂ'ﬂu'lﬁuﬂﬂ')‘nl.wu‘l]u (NIN/A/IU)

FZOLLIE ssfumsiadaldnndadl @)
nano SEM f-Prob
i 0 0.1 0.2 0.3 0.4 10

Gunanea 130+0.89 13140.89  131+1.00 13140.55 1304173 1304055 045 0.87
1 28.8143.39 27904199  28.06+1.04 29714266 25941206 28.44+191 102 0.22
2 47.56+3.77  50.9043.55  49.44422 4903288  47.514229 46844378  1.56 0.51
3 67.1245.06  61.54+6.25  66.40+3.52 64.06+1098 64914547 63.83+128 276 0.76
4 76814614 68.0317.33  69.83+745  7L63£(1.63 72.71+1026 61271749 385 0.14
5 47004865 53794686 49.18+8.68 42.14+490 S0.76+11.30 45.11$9.03 379 0.34
13 47.83:265  46.78+1.78 47874258 47604472 46124292 46374204 132 0.38
45 61.9147.00  60.91+5.78  59.5044.28  56.89+4.71  61.749.10 5§3.19+533 279 0.23
-5 5346+3.09  52.43¥299 52524160  S13(+425 52374381 49104156 137 0.32

nnyneiinmuananius lilhivd W naada (e>0.05)

o 4 o S JE .8
aanimaasusimaihoaiwmind iy
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