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Abstract

The effects of type and concentration of sugar solution and immersion time on
water loss and solid gain in the osmotic dehydration of mangosteen were studied.
Response Surface Methodology was applied to determine the optimum condition
{maximum water loss and minimun solid gain). Type of syrups were sucrose, mixture of
sucrose and fructose, and glucose syrup, concentration of syrups 50-70 QBrix, temperature
30-70 OC, immersion time 4-8 hours. The second order model was fit to described
relationship between water loss, solid gain and three independent variable. The optimum
conditions for different syrups were following : the maxinurn water loss were 50, 51 and
54 g water/100 g wet mangosteen while the minimum solid gain were 14, 16 and 2.7 ¢
solid/100 g wet mangosteen for seedless mangosteen in sucrose solution 67 OBrix, at b
°C for 8 hours, mixture of sucrose and fructose solution 68 oBrix, at 62 C for 8 hours and
glucose syrup sclution 69 DBrix, 54 °C for 8 hours respectively, the other maxinum water
loss were 51, 61 and 53 g water/100 g wet mangosteen while the minimum solid gain
were 10.56, 10.5 and 1.6 g solid/100 g wet mangosteen for mangosteen with seed in
sucrose solution 66 OBrix, at 60 °C for 8 hours, mixture of sucrose and fructose solution
63 oBrix, at 67 'C for 8 hours and glucose syrup solution 69 °Brix, 56 °C for 8 hours
respectively. The osmotic dehydrated mangosteens were dried to 15 percent moisture
content by vacuum oven at 65 °C and evaluted for organoleptic properties. Results from
taste panel evaluation indicated that the osmotic dehydrated mangosteen in mixture of

sucrose and fructose solution was the highest acceptable. The osmotic dehydrated
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mangosteen in mixture of sucrose and fructose solution was studied on drying conditions
and evaluated for organoleptic properties. Results from taste panel evaluation indicated
that drying by vacuumn oven at 65 C to 20 percent moisture content was the highest
acceptable. Thg product was packed in polypropylene bag and kept at the ambient
temperature for 2 months and evaluated. Moisture content and water activity were slightly
increased during storage. Molds and yeasts were sligthly found during 6 and 8 weeks.
Lightness was slightly decreased. However the acceptable was up to 2 months of

storage.
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o : S 2w 4
AT™N 4 11 water loss 1O% solid gain ﬁJﬂQ‘HuNQﬂﬂﬁtL‘Kiuﬁ?iﬁﬁﬁ’lﬁ‘ﬁiﬂiﬁ

o W
NHNTISH NN
anIenisood lugd water loss solid gain
o
L o ar o ar
{NTUUYI00 N3 (NTNUDILUY/100 NTY
Hannan) wnaae)

e —— ———————————————— 1 —— 2, ;o A2 A8 22 A n ma At i e it A e e e ——— i — - —— —

¢ g = T P! | = =1 = [
ANUVHTUHVIOY  gaInvdy a1 Naulan ﬂﬁ'lﬂ?‘iilj Aaulan ﬂaﬂw{g

3
dsazaviiana (%) (W)

¢ “U3nd)
50 30 6 33.00 26.26 8.02 5.15
50 70 6  37.84 41.03 14.50 9.51
70 30 6 4276 37.69 9.94 6.89
70 70 6 5075 51.06 17.43 11.57
50 50 4 3374 29.63 8.99 6.26
50 50 8 3990 40.71 10.94 7.29
70 50 4 4907 45.24 10.42 7.06
70 50 8 5136 52.17 13.38 9.22
60 30 4 3838 2929 684 4.29
60 30 § 4126 36.61 10.14 6.90
60 70 4 4258 45.88 11.62 8.13
60 70 8 4557 47.53 15.96 11.52
60 50 6  44.48 45.10 11.28 6.92
60 50 6 4293 42.84 10.73 7.65
60 50 6 4578 4233 10.62 7.78
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P ' s . e o
AN 5 A1 water loss URY solid gain ‘Uﬂ\‘l‘lfl!u\?ﬂﬂﬂu‘ﬁcluﬁ’]'iaga'w‘yiﬂiﬁ

swiurgnlndg fimanzaaiy

AnTMsood ludd water loss solid gain
by
(NTNY/100 N5Y (nFuveude/100 nfy
AL G ) ianaa)

3 g =) = o = ] 4 o a T
ANUAENYNYEY  gungl nar ndwan navlvg  aSuEn afulng

¥
tsazanine o) ()

Cusnd
50 30 6 35.25 28.99 6.78 421
50 70 6 39.17 40.25 13.84 9.22
70 30 6 43.25 36.03 10.34 6.09
70 70 6 5272 51.56 16.76 11.35
50 50 4 35.80 33.71 9.76 5.66
50 50 8 39.86 39.62 10.85 6.80
70 50 4 46,12 42.91 11.18 7.10
70 50 8 50.95 47.65 14.30 8.81
60 30 4 37.47 30,12 6.22 3.68
60 30 8 41.58 33.46 10.09 5.17
60 70 4 42.46 46.47 12.10 8.90
60 70 8 45.19 50.51 15.84 10.66
60 50 6 44.36 43.19 10.90 8.00
60 50 6 4472 40.97 10.54 8.05

60 50 6 44.15 41.93 (1199 5.22
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= 1 . s .
TN 6 A water loss UDY solid gain mawumﬂﬂmvﬂumsaxmﬂﬂq‘[ﬂﬁ

fan1zaiuy

AaeMmsood luge water loss solid gain
E
(A51111/100 NF1 _(ﬂ%'m;aqu%q/loo nsu
anaaa) danada)

3 9 = s g = i = o E] [
ATTNVHVUYD Quugy  m nauian ﬂi‘i‘l}clﬁi‘g fgulan ﬂan"lmg

b1
disazaiiiena () (W)

¢ “uSnd)
50 30 6 28.76 26.28 1.41 0.91
50 70 6 4150 40.03 3.88 1.19
70 30 6  40.50 33.35 0 1.80
70 70 6 53.04 52.61 1.89 172
50 50 4 314 32.93 1.56 0.79
50 50 8 41.08 40.80 2.91 0.57
70 50 4 4598 44.60 2.34 1.41
70 50 8 53.63 53.66 2.89 1.50
60 30 4 3443 28.62 2.25 0.63
60 30 8 4022 33.42 3.21 1.07
60 70 4 4495 44.29 2.91 0.93
60 70 8 48.29 45.47 3.54 1.47
60 50 6 46.78 44.17 2.92 1.59
60 50 6 4127 43.24 3.45 1.83
60 50 6 46.24 43.50 3.18 1.53
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2.12 namainszitoya fofadonanis iz auve il sfidnm

MINANTIAT water  loss 182 solid gain MMIANUFUTUTAUAINT WUV
dsazaotioa guugiuazn 1675 multiple regression uaasnUdTUT Uzl
aumsthderes TaHadns1an 7-0 MUNAY coefficient of determination R Hage
mAvszines 097 snduaunsaduiiYee solid gain Yosasazawng laa
winfuiliih R® i 073 uas 0.9 dmiulganauidnuazndutnamudidy
aungfic R YasgAMINARBIRINA 1IN TIAN T NARBIB Y ¥u owiftesinnan
ﬂmﬂméau‘uamami‘nﬂaaﬁmﬁﬂﬁu‘lﬁmnﬁmﬂmmﬁ'wﬁu 01l A o
vosanugruowmnld awlladiavevesnaduraly wenvniterniionn
VNTITUnRve 1A c‘iffa'mjimﬂﬂam'i‘rmaawmngan NANTEIN (2535) Tums
uksdudssadreitooaludalumsazawnglees IRaumsaruduiusvesd
solid gain ‘lumsazmﬂﬂgTﬂﬁém}uﬁu ® = 0.70) Feftowiennnndisazatn
nglaafinmmilageFeoreiinadem solid gain maq“ﬁyuﬁ'aﬂm’nclﬁfi1 R* #1lf9n
fn5a:maﬁy'm*la‘ﬁﬁﬂf:ss‘iméwﬁﬂéiuq uarundneaunssonaes e 18 Feaums

TR o T 2 e 1w '
auFITusAT A1 RT dusufu (ngan 2adnseang, 2535 ; Motycka, et al., 1984)
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o w o 1 o { [Y
M3 7 dumstaadnNuduRu Tl ARNEIRUAT water loss, solid gain

2 g ar H 1
18y coefficient of determination (R ) woduifananuylumsasaoyInsa

quny R

pauidn

water loss Y = -56.96272 + 1759748 X, + .5045523 X, + 0.97
3796921 X, + 3.923694 E-03 X, X, +
7.180873 E-04 X, X,+ -4.849154 E-02 XX,
8722395 E-03 X, + -6.108069 E-03 X, +
2,352705 B-03 X,

solid gain Y = 27.09214 + -8621034 X, + -.1854641 X, 0.97
+ 160911 X, + 1.246949 E-03 X, X, +
6.495903 E-03 X, X,+1.272797 E-02 X, X,
+6.936122 E-03 X, +2.253021 B-03 X, +
150400 X,

water loss Y = -120.2071 + 239337 X, + 1482782 X, + 0.97
7.603726 X, + -1.761917 E-03 X, X, +
3.546212 E-02 X, X+ -5.213226 E-02 X X,
+1.154693 E-02 X,” + -8.164992 E-03 X, +
8.470558 E-02 X,

solid gain Y = 12.6023 + -.3671739 X+ -7.980045 E-02 X, 0.97
+ 3198854 X, + 4106896 E-04 X, X, +
4934893 E-03 X, X+ 1410552 B-02 X, X,
+2.86316 E-03 X, + 349054 E-03 X,
6.990457 E02 X,
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{ @ o d ] o i a0
91'15"Nﬁ 8 ’ffiiﬂ'li!Lﬁﬂ\iﬂ'J111’('7”11“‘15‘J'SH’J'N?I’JLL‘IJT}’!ﬁﬂH']ﬂ‘IJﬂ'! water loss, solid gain

2 4 o {
1o coefficient of determination (R ) vos¥uinanuyIumsazaoylnsd

swfugnlng

quns

nawdn

water loss Y = -4.550046 + 3182607 X, +.1890692 X, +
4.066489 X, + 6.922068 E-03 X, X, +
8.624179 E-03 X,X, + 9.600426 E-03 X X,
-1.541639 E-03 X,” + -4.152493 E-03 X, +
2690537 X,

solid gain Y = 18.61079 + 7348782 X, +.1691549 X, +
-1.082873 E-02 X, + -8.020542 E-04 X, X,
2.063867 B-04 X,X,+ 2.536223 E-02 X, X,
+ 6371536 B-03 X, + 3768391 E-04 X,

6.401826 B-02 X,’

water loss Y = -46.10401 + 1.463066 X, + 4368838 X, +
1982304 X, + 5.336553 E-03 X, X, +
4.352156 E-03 X, X, + 1.476161 E-02 X,X,
+-9.971172 E-03 X, + -4.569181 E-03 X,
+-1.564284 E02 X,

solid gain Y = 7.130234 + -.3379461 X+ 2.176602 E-02 X,

+.7792266 X, + 3.167563 E-04 X, X, +

1.715516 E-03 X, X+ 7.243796 E-03 X, X,

+3.098898 E-03 X,” + 8.000126 E-04 X, +

17.651649 E-02 X,”

0.98

0.97

0.92
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:l & & k) o dl o 1 N N
AN 9 ’s’l".Um‘m’n’ﬂﬂﬂ’JTu’cT‘i.l'ﬂugi&’ﬂ‘)‘lﬁﬂ’)tlﬂiﬂﬁﬂ}ﬂﬂﬂm water loss, solid gain

' 2 3 o P
uay coefficient of determination (R) vosyudnanuyluasazaw

nglad

aquns

ad ]
nauan

water loss

solid gain

Y =

-88.61218 + 2292537 X, + 1.41838 X, +
1.217601 X, + -2.503529 E-04 X, X, +
-1.535101 B-02 X,X, + 4.625175 E-02 XX,
+ -1.665952 E-02 X,” + -1.037001 E-03 X,
+ 1608434 X,”

130.05986 + 1.231501 X, + .1935362 X,

+ 288946 X, + -6,999433 B-04 X, X, +
2.091428 E-03 X, X+ -1.009168 E-02 XX,
+ -9.743776 B-03 X, + -1.053152 E-03 X,
+ 0533236 X,

0.98

0.73

— o e e e bk k. e ek ki — A ———— T T . T T A T B e oy At At B i . . T — —— T - — k. ot

water loss

solid gain

Y =

43.97502 + 4366253 X, + 1.429529 X, +
2.807816 X, + 6.887435 E-03 X, X, +
2263891 E-02 X,X, + 1.487503 B-02 X,X,
+ -2.648803 E-03 X, + -1327334 B-02 X,
+-9.470321 B-02 X,

19.835764+ 1582805 X+ 6.487366 E-02 X,
+1.233988 X, + -4.504126 E-04 X, X, +
6.231154E-04 X, X+ 3.869075E-03 X, X,
+-1.015396 E-03 X, + -3.506227 B-04 X,
+ 1203465 X,”

0.97

0.89
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- laasn niauednoiininasz AL indophenol MRATTURUM 15
31 91 uA.Y04 2, 6 Dichlorophenol indophenol 1114
- fUIMMY dye factor AB un.NIAUBENDTNIIUGATIMORTD 1 wa,
indophenol Tan
¢ <
dye factor = 0.5/ lnines
2- =t s v ar
& d’(’ o or ' = o
- Fuilodsgam 15-20 niuldludanoivuia 100 va.
- 151 3 % niawaaloaraIn 50 wa.
YIR: g
- fulu homogenizer A1 3000 rpm UIW 1-2 Wi
- Y5udSuasdae 3 % nsamaanloaroindiu 100 wa.
- N309RIUNTEAMNTOT 1UDT 4
o g 1 oo
3. MsAneHTIINNIALDEADI LN
- Tadindwfinsewdan 5 wa. ldluwieglsuyvina 50 wa.
af
(M1 3 47)
-1y 3 % nsawanroarain 5 wa.

- laasnda indophenol 3 IdRsumu 15 Jundt lSuwsildlunas

IAU 3-5 W)
v 3 = @ 1
- oussn blank I1eavld 3 % nsamaasanaTaunuaiong
MIAIUIn
Pay -y 'd i |w
WSinansaoanoiin = dye factor x 1a.fl

g ar o L] n:l oy o s 1 A
@in. /100 auflodiangr)  wadioowild x hmindaednusudu
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3.1 Y3 Tae3s spread plate (Marvin, 1976)
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DIHATIRBITD
1. Potato dextrose agar (PDA)
2. drsasawroandniined (phosphate buffer)
acy
M3
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I, Tad1001901115 10 nsu asludsuadlooeilanaiyo
o ar < o 3 o ky 2 e
2. wuasazaeioamniiivles 14 90 wa. uarludranuEIi
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Y DF ss MS F
AL
TREAT (T) 5 316.4343 63.2868 50.99 **
REP (R) 2 26701 13350 1.08 ns
ERROR 10 12,4110 1.2411
TOTAL 17 331.5155
Al a
TREAT (T) 5 0.6766 0.1353 2.04 ns
REP (R) 2 0.1214 0.0607 <1
ERROR 10 0.6628 0.0662
TOTAL 17 1.4610
b
TREAT (T) 5 9.4999 1.8999 9.05 **
REP (R) 2 0.0200 0.0100 <l
ERROR 10 2.1005 0.2100
TOTAL 17 11.6205
winome ; ** Sanuuandneduihivdhfyb p<001)

ns lifimmuananogeihivd iy (p>0.05)
T vyode anazlumiouus

&
R MIEH3 S weamnaasd
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1t gt 1 o a oy di o
cl‘}mgmlmﬂ'liﬂ‘uu‘i‘iﬂuﬁnnz‘ﬂmaﬂu PINMTIAAEATOINY JUKI

NG DF SS MS F
AL
TREAT (T) 5 190.6017 38.1203 8.45 **
REP -(R) 2 0.1102 0.0551 <1
ERROR 10 45.1369 4.5136
TOTAL 17 235.8489
il a
TREAT (T) 5 1.8102 0.3620 2.18 ns
REP (R) 2 0.6641 0.3320 2.00 ns
BRROR 10 1.6597 0.1659
TOTAL 17 41341
b
TREAT (T) 5 7.8158 15631 17.15%*
REP (R) 2 0.3768 0.1884 2.07 ns
ERROR 10 0.9114 0.0911
TOTAL 17 9.1040
WIBIHG @ ﬁmmmndnadnﬁﬁﬂﬁﬁmﬁ'a (p<0.01)

ns JuTanuuand1sodaiiiedify (p>0.05)
T nwwdd anzlumsoniis

¥
R #119H3 $1uusiean1snaaos
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ANy
sV DF SS MS F
ansozlnng
&
BLOCK (B) 9 72.1745 8.0194 7.39 **
TREATMRNT (T) 5 116.6434 23.3287 21.49 #*
MOIS (M) i 114.9550 114.9550 105.91 **
OVEN (0) 2 1.0840 0.5420 <1
MxO 2 0.6043 0.3022 <l
ERROR 45 48.8412 1.0854
TOTAL 59 237.6597
. amaiiedy
BLOCK (B) 9 61.5693 6.8410 5.5] #*
TREATMRNT (T) 5 18.5903 3.7180 2.99 *
MOIS (M) 2 6.1815 3.0907 2.49 ns
OVEN (0) ! 11.3535 11.3535 9.14 **
MxO 2 1.0552 0.5276 <1
ERROR 45 55.8921 1.2420
TOTAL 59 136.0518
nRnazsand
- SAHNY
BLOCK (B) 9 109.9610 12.2178 13.17 **
TREATMRNT (T) 5 2.3808 04761 <1
MOIS (M) 2 0.4765 0.2382 <l
OVEN (0) 1 1.4726 1.4726 1.59 ns
MxO 2 0.4315 0.2157 <1
ERROR 45 41.7600 0.9280
TOTAL 59 154.1018




AT HAUINT 3 (AD)

SV DF SS MS F
- seafien
BLOCK (B) 9 38.8228 43136 5.98 #*
TREATMRNT (T) 2 1.1240 0.2248 <1
MOIS (M) 5 0.3392 0.1696 <1
OVEN (O) 1 0.0058 0.0058 <1
MxO 2 0.7790 0.3895 <l
ERROR 45 12.4584 0.7212
TOTAL 59 72.4052
- navsafiennd
BLOCK (B) 9 7.1312 0.7923 4,92 #*
TREATMRNT (T) 5 0.9750 0.1950 1.21 ns
MOIS (M) 2 0.2673 0.1336 <l
OVEN (O) 1 0.4690 - 0.4690 2.91 ns
MxO 2 0.2386 0.1193 <l
ERROR 44 7.0914 0.1611
TOTAL 58 15.1976
Aiodusa
BLOCK (B) 9 140.6575 15.6286 17.12 **
TREATMRNT (T) 5 18.0383 3.6076 3.95 **
MOIS (M) 2 11.8425 5.9212 6.49 **
OVEN (0) 1 6.0166 6.0166 6.59 **
MxO 2 0.1790 0.0895 <l
ERROR 45 41,0750 0.9127
TOTAL 59 199.7708
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AITWHUINTA 3 (AD)

SV DF SS MS F
NMSHONTUTIN -
BLOCK (B) 9 67.2413 7.4712 3.59 **
TREATMRNT (T) 5 89.4853 17.8970 8.59 *
MOIS (M) 2 16.4947 8.2473 3.96 **
OVEN (0) 1 66.6338 66.6338 32.00 **
MxO 2 6.3567 3.1783 1.53 ns
ERROR 45 93.7125 2.0825
TOTAL 59 250.4392

L7

winemg ¢ danuang oo niivdfy (p<0.05)

=Y

iy
= faruanaorsiiod iy

ga (p<0.01)

o

ns lufinuuananeswiiod vy (p>0.05)
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namsneianualsUsuvenzuuumidseiiunanedszam

YY) =W & ar A 9 = ld‘ ] 3 -ﬁ'
ffllF‘iﬁﬁJﬂQFiﬁﬁﬂﬂN’mQﬂﬂﬂanNﬂﬂﬁl‘r’iﬂjﬂf‘nu ﬂ’]iﬂ'ﬂiﬁﬂlu TN1ITN

ANNY
SV DF SS MS F
anvalzning
- g
BLOCK (B) 9 126.5376 14.0597 22,53 %%
TREATMRNT (T) 5 161.4623 32.2924 51.74 %%
MOIS (M) ] 0.4123 0.2061 <1
OVEN (0) 2 160.4916 160.4916 257.13 #*
MxO 2 0.5584 0.2792 <l
ERROR 45 28.0870 0.6241
TOTAL 59 316.0870
- AN
BLOCK (B) 9 178.4850 19.8316 2233 *%
TREATMRNT (T) 5 11.7812 2.3562 2.65 *
MOIS (M) 2 5.8705 2.9352 3.30 *
OVEN (0) 1 5.7350 5.7350 6.46 *
MxO 2 0.1755 0.0877 <1
ERROR 45 39.9742 0.8883
TOTAL 59 230.2404
nAunagsanIA
- SAHIY
BLOCK (B) 9 180.0735 20.0081 14.16 #*
TREATMRNT (T) 5 0.8953 0.1790 <1
MOIS (M) 2 0.2923 0.1461 <1
OVEN (0) i 0.5226 0.5266 <1
MxO 2 0.0803 0.0401 <1
ERROR 45 63.5805 1.4129
TOTAL 59 244,5493




R '
ATINAUINT 4 (D)
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NG DF SS MS F
- saafin
BLOCK (B) 9 60.8650 6.7627 23.31 #*
TREATMRNT (T) 2 0.9335 0.1867 <1
MOIS (M) 5 0.3934 0.1967 <l
OVEN (0) ! 0.4860 0.4360 1.68 ns
MxO 2 0.0540 0.0270 <1
ERROR 44 12.7651 0.2901
TOTAL 58 74.5636
_ ndusafionnd
BLOCK (B) 9 6.4498 0.7166 7.05 **
TREATMRNT (T) 5 0.3392 0.0678 <l
MOIS (M) 2 0.2979 0.1489 147 ns
OVEN (0) 1 0.0001 0.0001 <1
MxO 2 0.0412 0.0206 <l
ERROR 44 4.469 0.1015
TOTAL 58 11.2588
ol
BLOCK (B) 9 92.7789 10.3087 5.07 **
TREATMRNT (T) 5 458664 9.1732 4.5] **
MOIS (M) 2 22.4106 11.2053 5.50 **
OVEN (0) 1 22.2528 22,2528 10.94 **
MxO 2 1.2029 0.6014 <l
ERROR 45 91.5712 2.0349
TOTAL 59 230.2165




MINAUINT 4 (AD)
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sy DF sS MS F

MIBONTUS I

BLOCK (B) 9 29.6125 3.2902 1.92 ns

TREATMRNT (T) 5 73.8572 14,7714 8.63 **
MOIS (M) 2 11.3790 5.6895 3.32 *
OVEN (O) 1 60.1000 60.1000 35.09 #*
MxO 2 23780 1.1890 <1

ERROR 45 77.0657 1.7125

TOTAL 59 180.5354

winome : * Sanmuandeediiniy

a £ 1 = o
= UANULMNAHKOENNUY

e aF

d1g (p<0.05)

]
g W a

[

fmnoe (p<0.01)

ns Billarmuandnoswinlvdfy (p>0.05)
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MINHUINT 5 ramsiinssianuusdiuvosddvemaadaaiiagafiant
naudnznnamsfuinm
sV DF $s MS F
L
TREAT (T) 4 0.4787 0.1196 <1
REP (R) 2 0.3014 0.1507 <1
ERROR 8 2.6322 0.3290
TOTAL 14 3.4124
A a
TREAT (T) 4 10821 0.2705 6.26 *
REP (R) 2 0.0750 0.0375 <1
ERROR 8 0.3458 0.0432
TOTAL 14 1.5030
b
TREAT (T) 4 0.6407 0.1601 2.41 ns
REP (R) 2 0.0880 0.0440 <1
ERROR 8 0.5317 0.0664
TOTAL 14 1.2605

oy -+ anuuendsedniiedify (p<0.05)

- 3
T U9 a1 luMIouNNig

v
R Muede drudivedansnanod

ns Juianunanaeeiniedfy (p>0.05)
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maannf 6 samsdssianulilinveshdvewmdasuaiiannts
nauliy senhamaiusnm
SV DF SS MS R
A1 L
TREAT (T) 4 1.2085 0.3021 1.02 ns
REP (R) 2 0.9477 0.4738 1.60 ns
ERROR 8 23724 0.2965
TOTAL 14 4.5877
Ml a
TREAT (T) 4 0.3720 0.0930 <l
REP (R) 2 0.0368 0.0184 <l
ERROR 8 1.5465 0.1933
TOTAL 14 1.9554
A1 b
TREAT (T) 4 0.5508 0.1377 3.02 ns
REP (R) 2 0.0040 0.0020 <1
ERROR 8 0.3649 0.0456
TOTAL 14 0.9198
wueing s llinnuuandeseihiedifiy (p>0.05)

T Hlf'lt}ﬁﬁ anzlu ﬂ'l'if)?ll!‘t?ijﬂ
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SV DF SS MS F

anynizlaing

-
TREAT (T) 4 2.3362 0.5840 <1
REP (R) 9 6.2815 0.6979 <1
ERROR 36 71.0304 1.9730
TOTAL 49 79.6483

- iy
TREAT (T) 4 0.3213 0.0803 <1
REP (R) 9 32.6136 3.6237 2.19 *
ERROR 36 59.6770 16576
TOTAL 49 92,6120
naRzIaNa

- FAHNU
TREAT (T) 4 1.0710 0.2677 <1
REP (R) 9 25.3972 2.8219 <1
ERROR 36 146.6630 4.0741
TOTAL 49 173.1362

- salfen
TREAT (T) 4 1.0838 0.2709 <1
REP (R) 9 15.3941 1.7104 <1
ERROR 36 87.5236 2.4312
TOTAL 49 104.0016




asHuInfl 7 (@)

SV DF SS MS F
- ndusafielnd

TREAT (T) 4 1.5106 0.3776 <1
REP (R) 9 6.9394 0.7710 1.21 ns
ERROR 36 22.9355 0.6370
TOTAL 49 31.3856
o
TREAT () 4 [1.1083 2.7770 <l
REP (R) 9 39.9449 4.4383 1.55 ns
ERROR 36 100.1382 2.8610
TOTAL 49 151.1915
MIYOUTUIIY
TREAT (T) 4 0.4043 0.1010 <l
REP (R) 9 92.2100 1.0233 <]
ERROR 36 41.0400 1.1725
TOTAL 49 50.6544
nueg - * Danuuandwetihivdify (p<0.05)

ns Lfianuuandnodaihivdny (p>0.05)

T wineds gnmzlumsetudia
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or o a0 e or 2 ' ] g o
fufavonandusifagananiaindulue ssuienmshuinm

SV DF sS MS F
anuaizlsing
- &
TREAT (T) 4 4.3487 1.08717 <1
REP (R) 9 6.0792 0.6754 <l
ERROR 36 42,1963 1.1721
TOTAL 49 52.6242
- AR
TREAT (T) 4 2.9734 0.7433 <1
REP (R) 9 22.6822 2.5202 1,62 ns
ERROR 6 55.9051 15529
TOTAL 49 $1.5608
duarsayif
- AN
TREAT (T) 4 13630 0.3407 <l
REP (R) 9 28.0392 3.1154 <1
ERROR 36 149.8340 4.1620
TOTAL 49 179.2362
- sanf3on
TREAT (T) 4 23341 0.5835 <1
REP (R) 9 24.3915 2.7101 2.96 *
ERROR 36 32.0433 0.9155
TOTAL 49 58.7690




MINAUIAN 8 (AD)

sV DF SS MS F
- nAusafialnd

TREAT (T) 4 1.6611 0.4152 <1
REP (R) 9 7.6172 0.8463 1.39 ns
ERROR 36 21.3062 0.6087
TOTAL 49 30.5846
iloduia
TREAT (T) 4 0.4393 0.1098 <1
REP (R) 9 10,2238 1.1359 <1
ERROR 36 47.0507 1.3069
TOTAL 49 57.713%
N15HOUTVIIN
TREAT (T) 4 1.4423 0.3605 <l
REP (R) 9 18.1979 2.0219 1.93 ns
ERROR 36 36.6519 1.0471
TOTAL 49 56.2923
N * danuunnaei 1 dEhiediy (p<.05)

ns IHIaNutana10galivediny (p>0.05)
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