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K 45403205 : MAJOR : FOOD TECHNOLOGY
KEY WORD : ANTHOCYANINS/EXTRACTION/STABILITY/MANGOSTEEN

YUPAPORN PALAKAJORNSAK : EXTRACTION AND STABILITY OF
ANTHOCYANINS FROM MANGOSTEEN PEEL. THESIS ADVISORS : PRASONG
SIRIWONGWILAICHAT, Ph.D., ARUNSRI LEEJEERAJUMNEAN, Ph.D., AND EAKAPHAN
KAEWMANEECHAI, Ph.D. 103 pp. ISBN 974-464-524-5.

Anthocyanins are pigment of red, purple and blue color, mainly found in some flowers and
fruits such as roselle (Hibuscus sabdariffa Linn.), archan (Clitorea ternatea Linn.) and Mangosteen
(Garcinia mangostana Linn.). For application in the industry, study of optimum extracting condition is
necessary. This study aims at determination of suitable conditions for anythocyanins extraction from
mangosteen peel. Peel position (internal and external), peel/solvent ratio and leaching time are three
variables assumed to affect the extracted yield. The results showed that external part of mangosteen peel
contains higher anthocyanins than internal part of the peel. The | peel/solvent ratio at 1:25 gave the highest
yield. The maximum amount of extracted anthocyanins was found at extraction length of 1 hour. Effect of
pH, temperature, light and time on stability of anthocyanins was also observed. Anthocyanins solution at
low pH (1.0) was more stable than that at high pH (4.0), at low temperature (4i3oc) was more stable than
that at high temperature (30i3oc) and at absence of light was more stable than that at present of light.
Stability of anthocyanins decreased with increasing time of storage. Furthermore, temperature and light
synergistically effected anthocyanins stability. Stability of anthocyanins was lowest at high temperature

with light present while it was highest at low temperature with absence of light.

Department of Food Technology Graduate School, Silpakorn University Academic Year 2004
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311 : Brouillard 118 Delaport (1977)
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v
Cabrita 1AZAYL (2000) ANYIAMUAIVDIAUOU TT 1o HAUNT 6 vilaly

[ 9 v
A15azaeNi pH ANAUAIA 1-12 WY 60 TU wanInaasIaaaadlugili 5

Pg3glc IREGR pelargonidin-3-glucoside

Pn3glc RGN peonidin-3-glucoside

Mv3glc NG malvidin-3-glucoside

Cy3glc NG cyanidin-3-glucoside

Dp3gle Wu1894 delphinidin -3-glucoside

Pt3glc NI petunidin-3-glucoside

gﬂﬁ 5 Wavea pH AonNuAIiIvedou1s lreiiud

117 : Cabrita tazAME (2000)
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carbinol base 30 chalcone 130 quinoidal base Fadimai v flavylium cation aA04

v 14 v b4
= 7 a a v o =K

E4
Auasvesasazalsivanadnigili 6 MeiidnsvesmsiiaeenFiatudiinegiua

a Yy 9 a J
pH U915 0sa1Y NNy ﬂ:nmeumuﬁuamauiﬁul%muﬁ



20

{ a 1 @ a d
g‘ﬂﬁ 6 waﬂlm’a@ﬂmmumammmﬁaﬂlmuauiﬁll%muﬁ

nn Saint-Gaulejac Lagaue (1999)

@ a A
Darravingas b8 Cain (1965) ANMIAUAIGIVO DU 15 bt ud 1y canned
. A d A = = o
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o Y a J a = 1 Aa o
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Asen tlagaae (1972) ANYINAVD co-pigmentation vyoauou 15 lyeriiud Iy
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Maccarone Hazae (1985) ANYIMAVDY rutin LAY caffeic acid ADAIUAIAD

a o 09/ 1 4 a . . .
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1 9 assznovszianaou Ts lyeoriivd-rutn

111 : Maccarone HATAME (1985)

5107 10 13sznovserinauen 15 lseniiud-caffeic acid

U

111 : Maccarone LAZAME (1985)
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A

A ' A a oA A g
AT NN 6 ﬂ1ﬂ"liﬂﬂﬂaullﬁ\‘]“ll’ﬂQﬁ'ﬁﬁ%ﬁ']ﬂl!fﬂui‘ﬁll“]ffﬂu‘Llﬁ‘l/l pH 1 Lilﬂlﬂﬂiuﬁﬂ'l’)% b\

gUNANUAZUAINUANAINY

Q U

fuil 30 4%
Huera Taifiarg e Taifinar
0 0.198+0.069 0.19810.069" 0.19840.069" 0.198%0.069
1 0.142%0.014" 0.144%0.015" 0.173£0.046 " 0.18610.056
2 0.14610.023" 0.13910.014" 0.169£0.047" 0.177%0.058"
5 0.1247%0.006 " 0.12910.014" 0.133£0.009" 0.13710.014"
8 0.1247%0.006 0.125%0.006 0.138+0.020" 0.140£0.019"
15 0.12010.010" 0.122%0.011" 0.12610.016 " 0.12810.019"
60 0.119£0.009" 0.123£0.009" 0.133£0.009" 0.13810.012"

9
WY - ns Mo ilianuuanasiuvesm lunuduazuuiueued 19 lisd 1Ay nedda (p>0.05)

A 1 a s A g o a
AMTNNT A1 L* maqmiazmmmuiﬂmmuu’fm pH 1 Lll’f)Lﬂ‘]JGlLlﬁﬂT?gﬂMQﬂ!ﬁ@jNLLﬁ$LLﬁﬁ

funnaaiu
Tuin 30 4%
e l3ifinaa e l3ifinara
0 85.50614.847  85.50614.847" 85.50614.847°  85.50614.847"
1 89.03912.039°  90.309%2.074" 87.21414.268" 87.99013.314"
2 88.147£3.109°  90.691%1.499" 87.750%4.470" 90.009£1.823"
5 90.773t1.642"  89.673%2.084" 89.22312.448" 87.13514.980"
8 90.587£1.363  90.959%1.454" 89.35242.043" 89.81310.990"
15 90.485+1.532"  90.316+1.946 " 90.685+1.874" 90.447%1.698"

60 9124010729  91.14610.447" 90.83510.661 90.152+2.970"

4
Wee : ns vieds lulianuuanasiuvesi lunuawazunuiveuednliisd Ay neada (p>0.05)
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A 1 a I A g A a
ATNN 8 A1 a* GIJENmiazmauauh%muuﬁm pH 1 mam‘u“luﬁmazmqqummmm

NUANANY

(3

= = = =
e Taifiuera e Tuifinera

0 938323102180 9.832310.2180°  9.832310.2180  9.832310.2180 "

I 9270004407 93906103924 94750404369 9.6615+0.2834""
2 90658403694 93356103778 93144403369 9.5312%0.3447""
5 3.048810.3898" " 9.18631£0.2671  9.1688+0.4627"  9.5110+03573""
8 878301020407  9.097240.2756"  9.1439104710"  9.413140.3220""
15 §692840.1961""  8.961310.2940""  8.941240.7010"  9.3442+03365"

B bAB AB A
60 748121405767 8.135710.4805 8.650310.6011" 9.295310.3430"

[l Ed
WNBINA : a, b, ¢ uarasnemnuananiulundsedalited Ay nedda (p<0.05)

A, B uaasdsminuanaanulunuiueusgniiiodiyn1eana (p<0.05)

A 1 a S A g A a
MITNN9 A1 b* Gummiasmﬂuauiﬁvlmmuuﬁ‘ﬂ pH1 mamﬂuam’;z‘wuqmﬁgmmzum

AuANANY

€

= = = =
LK Taifiera e Taifiera

0 7.085415.5267  7.0854%5.5267  7.0854%5.5267  7.085415.5267
1 3.645512.7592"  2.5883%1.2902"  5.3499+43569  4.0299t3.3154"
2 5.434413.8342" 233211042370 4.8902+4.6050°  2.9978%1.3842"
5 2.886810.8976  3.4469%2.1279  3.6752%2.0301°  5.0152%5.2584
8 357371170240 3.1276+12012" 42955129835  3.093411.5479"
15 32520%15430°  3.0574%1.8638 3.226910.7017°  2.838110.6469"

60 3.669311.5202° 32862114978  3.4364%1.0075 3.285811.7869

3
WaeImg : ns maneds lilinnmuenasiuvesa lunuduazuuiueusdelitisdAgneada (p>0.05)
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A 1 A a oA A g A
A3 NN 10 mmﬁ@,@ﬂauuﬁwmmﬁazmauauiﬁ”lmmuuﬁm pH 2 mmﬂucluamazm

gUNANUAZUAINUANAINY

Q U

e

30°

=
UL

Taifiera

=
UL

Tusinea

15

60

0.167£0.064"
0.12740.013""
0.1200.008™™"
0.11240.006""
0.108£0.002""
0.10340.003""

bB
0.093710.003

0.16710.064"
0.12940.013""
0.12440.013""
0.117%0.010""

A
0.11410.009"

AB
0.10910.005"

B
0.09910.003"

0.167£0.064"
0.1490.039™"
0.1400.033""
0.136£0.032""

A
0.12610.014"

AB
0.11810.005"

A
0.10810.003"

0.16710.064"
0.14940.038""
0.14140.032""
0.13840.032""
0.13320.027""
0.12740.016""

A
0.11310.003"

[ 9
WO ca, b uaastamiuanaeiulunuiasediiied iy neana (p<0.05)

A, B uaasdasiiiuanatanu lunuiveusdniiiedaynedda (p<0.05)

~ 1 a oA A <3 PR a
MTWN 11 ATL* m@dm’iazmmmuiﬁ'l%muﬁ‘n pH2 mﬂmﬂuﬁﬂnzﬂuqm‘wgmmmm

fuanaaiu
Sudi 30"
e laifinar Tuera Taiinera
0 8725315317 8725315317 87.25315317" 87.25315317"
1 90.94910.628  91.597F0.422" 88.82413.369" 90.56611.683
2 90.59710.941"  90.64710.790" 89.226+2.478 90.414%1.897
5 92.06810.567  91.925%0.250" 89.368+3.276 89.332+3.378"
8 9203110317 91.375%1.876 91.429%0.436 88.80613.418
15 93.19110.258  91.751£0.653 91.022t1.827" 90.27912.821"
60 92292+1.455°  92291F0.677 92.38110.280" 92.001£1.155"

9
WY - ns Mo ilianuenasiuvesm lunudsazuuiueued 19 lisd 1Ay n1edda (p>0.05)
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A ' a oA A g Ao a
ANTNN 12 A1 a* GIJENﬁ'liagﬁ']ﬂL!’EJUI‘ﬁllclffﬂuuﬁVl pH 2 mfJmU“luﬁmazﬂuqqummmm

fuanaaiu
Ui 30 4%
e l3iiner e l3ifiner
0 90033+04332"  9.0033+0.4332" 9.003310.4332°  9.0033+0.4332"
I g5504404316" 87457101767  8.869710.1418"  9.0105+0.0839™"

bA bA A A
2 83964103013 8.634310.2250" 8.698810.1033" 8.857310.0545

AB

bB b. AB A
5 8.208210.3272" 8.522310.1078" 8.586710.1401" 8.824710.0860"

bB bAB AB A
8 7.974710.3502"  8.447810.1590" 8.392410.4613" 8.795410.0950"

bcA bA A A
15 76783105929 8.265310.2064 8.123210.8895" 8.722810.1303"

C BC AB A
60  6812510.1561°  7.405810.2969 7.814910.6413" 8.625610.2117"

] Ed
WA a, b, ¢ udasamnuana i lunudedeiivedAyneana (p<o.05)

A, B, C naastamnuanaenu lununusuegniiiodyn1edna (p<0.05)

A 1 a S A g A a
MTNN 13 A1 b* Gummiazmﬂuauiﬁulmmuuﬁ‘ﬂ pH2 mamﬂuam’;zwuqmwgmmmm

fuanaraiu
Juf 30 4%
e l3ifinara Tiar l3ifinaa
0 48882F4.6172"  48882t46172"  48ss2t4a6172” 4888246172
1 1.803811.8060  1.263110.9429" 34575134044  1.8977%1.7718"
2 24992115178 2.5011F1.1498"  3.161112.8445 2.575612.3764
5 1.778020.7825 °  1.367710.6934  33508E£3.2258  2.911242.4394"
8 17446109016 1.896212.1972"  2.1745%1.6916"  3.869012.9024"
15 17000%0.8916°  1.9127%0.8406 3.0127%2.8107°  2.7537%2.8328
60 19724420225  1.9874t1.5566  1.9664F1.1478°  1.310310.4153"

3
WaeImg : ns maneds lilinnmuenasiuvesa lunuduazuuiueusdelitisdAgneada (p>0.05)
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m3nlasuuilasvesdueuls lyeiiudn pH 3

= = a s (A A 1
msnlasuulasvesduens lyentiudi pH 3 nuNAIMIganauLeas A1 L a* uay
b* aqueraslugdauani o Tumawuan v. uaza13199 14-17 uaasdamsnlasunlas

a d A 1 $ ] Q‘ ¥ 1
guoauouls lsedudinauinnii pH 1 1ag 2 A1 L* AN uaaedl @rsazareiniig

9 @

Y
A39NINVY FIUA b* anay ua lifivedAneada (p>0.05) ﬁ’JuﬂWﬂWi@]ﬂﬂﬁuLLﬁQ

1 a = [l A @ o [ aa = A < dg’
nazal a* tnatdasuuilasedniiedidyn19ana (p<0.05) Ao LUBIAUUIUTY
1 A 1 d’ Qc; :fl d’d [ =}
AINITRANAUNAS LAzl a* anad Tasiguugidineluanznlivaaaz liliuaq

1Y a =\ a S ¥ 1 [ A
musosnudTuanazduasveauau 15 lse1iud IdUIUNI1 60 U T9989U1AD
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uou s lweniiud Ao oA UIUANUAIRIVDILEU 15 lyentiudrzanad Fi9zanad

S Ay ad
lﬁjﬁﬁﬂsﬁqﬂmuag
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v
A

A ' A a oA A g
AT NN 14 ﬂ1ﬂ"liﬂﬂﬂa‘L!LL?N“U’E)Qﬁ'ﬁﬁ%ﬁ']ﬂllﬂui‘ﬁll“]ffﬂuLlﬁ“l/l pH3L1]’E)Lﬂ‘1J611Jﬁﬂ'I’J$ b\

gUNANUALUAINUANAINU

Q U

fuii 30 % 4%
e Taifinar e Taisinera
0 0.09740.023" 0.09740.023 " 0.09740.023 " 0.09740.023"
1 0.0860.013"" 0.0870.012"" 0.0920.012"" 0.0920.012""
2 0.081£0.006"  0.084£0.007""  0.089£0.008" 0.0890.008""
5 0.07740.005" ™ 0.07810.006" " 0.088£0.006"" 0.088£0.006"
8 0.076£0.003"C 0.07740.004™°C  0.086£0.003"" 0.08740.004""
15 0.070%0.007"" 0.0714£0.006""  0.08240.003"" 0.08220.003""
60 0.054%0.004™ 0.05540.003" 0.0790.003"" 0.08220.003""
NBIY - a, b uﬁﬂqﬁ&ﬂ'ﬁiuﬂﬂ@iwﬁuiuum@%@adwaﬁﬁﬂt’?wﬁfgmmﬁﬁ (p<0.05)

A, B, C uaastaminuanatenu lununususgniiiodyn1edna (p<0.05)

A 1 a oo A g A a
ANTNWN 15 A1L* GII?Nﬁ'liagﬁ']ﬂl,!,ﬂui‘ﬁul“]ffﬂuuaﬂ pH3 Lll’f)!ﬂ‘UGlL!ﬁﬂ"I'JZ“I/I?JQQWT{]ML!'@%LLQ’Q

fuanaaiu
U 30 4%
e Taisinera e lsiinar
0 9111612255  91.11612.255 " 91.116%2.255" 91.11612.255"
1 9254010305 92.197F1.221" 92.15610.830" 92.707£1.102"
2 92.118F1212"  92.684%0.411" 92.240%1.384" 92.999%1.002"
5 92.98110.512"  93.214F0.527" 92.63110.148" 93.35510.273"
8 92.84910.794  93.299F0.482" 92.60410.927" 92.088+1.248"
15 93.29810.738"  93.81610.515 92.90910.482" 92.558+0.289"
60 93.951F0.663  94.22240.328" 93.55010.568 93.314%0.690

9
WY - ns Mo ilianuuanasiuvesm lunuduazuuiueued 19 lisd 1Ay nedda (p>0.05)
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A ' a oA A g Ao a
ANTNN 16 A1 a* GIJENﬁ'liagﬁ']ﬂL!’EJUI‘ﬁllclffﬂuuﬁVl pH3 mfJmU“luﬁmazﬂuqqummmm

NUANANY

€

= = = L=}
e Taifiuera e Taifivera

0 6.8044104717  6.8044%0.4717" 6.804410.4717°  6.8044%0.4717
I ee700t0.1071" 67565400567 6.957040.1730"""  7.0723%0.1473""
2 64865102453 66134201797 6.802510.2865"  6.828240.2069"
5 611194033947 63100402694 6.757170.2887""  6.801620.1977""

AB AB A
6.625210.3019" 6.754010.1926

bB b
8 6.0540103139"  6.265610.2330"

bC bBC AB A
15 5.350510.4281 5.706410.4162 6.478810.3968" 6.707610.1599"

B B A A
60 36993104168  4.165710.4156 6.183510.1657 6.551110.1566

[l Ed
WM : a,b,c  uaasdmiuanaiulunuidsediiiedyneana (p<0.05)

A,B,C uaasnssiuanaanuluruiveusgeiitiodiyn1eana (p<0.05)
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3
WaeImg : ns maneds lilinnmuenasiuvesa lunuduazuuiueusdelitisdAgneada (p>0.05)
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A A

A ' A A Ja A g
AT NN 18 F‘nﬂ"liﬂﬂﬂaullﬁ\‘]“ll@Qﬁ'ﬁﬁ%ﬁwuﬂui‘ﬁlfl%mu‘Llﬁ NpH4 Lilﬂlﬂﬂiuﬁﬂ'l’)% b\

gUNANUALUAINUANAINU

Q U

fuil 30 4%
e Taisinar e laifinar
0 0.034%0.004" 0.034£0.004 " 0.034£0.004 " 0.034%0.004
1 0.02840.004""  0.02840.005"" 0.03240.006"" 0.0322£0.006""
2 002740002 0.028%0.005™" 0.0322£0.006"" 0.0322£0.006""
5 002140001""  0.023£0.003"" 0.030£0.005"" 0.0300.005""
8 0.019%0003™"  0.02120.003"" 0.02740.006"" 0.028£0.006""
15 0.01340.005"" 0.01610.004"" 002440005 0.02620.004""
60 0.006+0.005" 0.009£0.004 " 0.014£0.003™"" 0.0180.003™"
NINBIe - a,b, ¢, d uﬁmﬁamﬁl,mﬂﬁiNﬁuiuum@%mdnﬁﬁﬂﬁﬁwNﬁﬁﬁ (p<0.05)
A,B uamﬁam‘ﬁmesiwﬁuiuumuauadwﬁﬁaf?wﬁnumnﬁﬁﬁ (p<0.05)

A 1 a s A A g A a
AITNN 19 ATL* ﬁummﬁazmﬂueﬂﬁ"l%mua N pH 4 memu“luﬁmazmqmwgmmgum

fuanaaiu
Ui 30°q 4%
e Taiina Tuara lsitinar
0 94.974%0.453" 94.974%0.453" 94.974%0.453" 94.974%0.453"
1 92.745%2.672"°  93.14112.019" 93.203%1.722" 94.152%1.411"
2 92.314%1.124" 92.145%1.615 92.84711.437" 93.00311.264"
5 92.106£3.077°  91.074%3.748" 90.932+1.845" 92.531£1.269
8 91.120+4.750  91.40614.542" 93.255+1.974" 93.25142.005
15 92.753%1.436 92.191%2.457" 93.94310.777" 92.226£1.069"

60 94.06910.706 93.37610.579" 93.5081+1.591" 93.34811.580

J
WY - ns naeds ilianueenaeiuvesm lunuadwazuuueued 9 lisd 1Ay NNEda (p>0.05)
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A ' a oA A g Ao a
ANTNWN 20 A1 a* GIJENﬁ'liagﬁ']ﬂL!’EJUI‘ﬁllclffﬂuuﬁVl pH4 mfJmU“luﬁmazﬂuqqummmm

NUANANY

€

= = = L=}
e Taifiuera e Taifivera

0 35303101954  3.530330.1954°  3.5303%0.1954°  3.530320.1954"

L 30160%06165" " 30132006131 3269540.6540"™"  3.2804%0.6416"
2 3oamnton™ 3275303451 3543120.1875" 3536601677
5 28460400202 3.006810.16747"  3.2020103398"™"  3.215240.4500™"
8 24624102975 27693102165 3.028810.4642"  3.1065+0.4250""
15 2121840.0541°"  2220040.0218™"  2.845010.5410""  2.949740.4829""

dB AB bA A
60 1.4773%0.2379 1.960010.1862° 2.1831£0.0911 2.507510.3460"

] Ed
WNBINA: a, b, ¢, d uaasdimiuananulunuifediivedvynana (p<0.05)

AB  ugasnemifiuanasnulunuiveneselitodnynieana (p<0.05)

A 1 a s A A g A a
ATNN 21 A1 b* Gummiagmﬂuauiﬁllmmuua N pH 4 mamﬂuam’;zwuqmwgmmmm

AANANY

€

IS =t = =t
HLLTN llililllﬁ\i LT "lmmm

0 02144102203 02144102203 02144102203  0.2144102203"

1 1.6127£1.4680"° 11107115648  1.162410.5420"  0.9594%0.2377"
2 0.910010.8325°  1.6092+1.4939" 09027104475 0.793130.4474"
5 0.552010.0231°  0.9292+0.5464 0.610620.5011  0.557630.1178"
8 1.158510.5460 08181104610  1.1895%1.0636  1.119810.9079"

15 14547109610 05603105316 0.7131310.6543  1.2081F1.4143"

60 19474105147 1.680410.6206  1.0267t1.4742" 134047109880

3
WaeImg : ns maneds lilinnmuenasiuvesa lunuduazuuiueusdelitisdAgneada (p>0.05)
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'J‘ﬁﬂ1§'J!ﬂﬁW%‘Hﬂ"I‘].]ilIWmL!’EJUI‘Ell“BEJ'quﬁ

a a J 09/’ o . . & J
Ysmnawou s leeiudnimuadiuia 1d91ngasves Fuleki 1102 Francis (1968a) A4l

Tacy=0.D.xTEV xDV x 1 x 100
SW SV E* /10

7o

Tagf  Tacy (total anthocyanins) Ao Usmaweouls lyetudnimuaniiogludedis

Q
(Haaniu/Iagal 100 NN)
. . A ' A A 9 o T oA A o
0.D. (optical density) Ao mMmsganaunasieu ldnndredaimonuds
DV (dilution volume) A 1Suesvesasazaenadia lanvenunsen'l’
dmivianinmsganauuas (Jadans)
A a ~ [ Sld' =~ o [
SV (sample volume) Ao Usasvesasazagnana ldnes sudmsy
= Aa Aaa
1939 (Hanang)
. =) 2’ % [ [] d’ 9 [ [
SW (sample weight) Ao W1MINUDIAI0819N IFENA (NTI)

A a 3 d' [ Y a aa
TEV (Total extract volume)  f® ‘]J'H'EJWITV]Qﬁhﬂﬂlﬂ\iﬁﬁﬁgaWﬂﬂﬁﬂﬂqﬂ (Woaaag)

1% .. ) v A N a ¢
E (Extinction coefficient) l‘lﬂ%']ﬂﬂ'llﬂaﬂiﬂﬂu']ﬁl;lﬂm@q E ﬂlmu@ui‘ﬁ"lc]fﬂmuﬁ

1 cm

3 @ ]

d‘d 1 = 09/’
nnarnod luisalegiiueg
H 1 a P @ I
Tumsnaasstingwiwenls leerdudninulunldondega i cyanidin Fudonlsy
1 U dy ]
ME, € uazmaimaqamm Sellappan sasAMe (2002) AU A1 E (Extinction coefficient) U9

Cyanidin-3-glucoside UA1 599, € 111U 26,900 a1 luana (MW) 110U 449.2
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ax o = a g Y gy 9
Tﬁm'immmﬂmmsmfmazmauauh”l«vmuuﬁ“lmmm!fumm 40 mg/ml

asazatouou 15 lsentiudannsasiuia ldgas
N Y 9 A ! A A
1) A = c€l; NHVDIVYI t’fﬁﬂiﬂ?ﬂﬂ’ﬂmsllSJ"IJ‘L!GUEN’ﬁﬁLN@ﬂi1Uﬂ1ﬂ1§@jﬂﬂa‘uuﬁ\1 I@IEW]
A 1 A = Y 9 A
AP0 AINITAANAULLEN, ¢ AD ANVLUVNVY, € =26,900 11a¢ 1 A9 path length (1 cm)
dy A Y a 4 a o
2) gasnugmaldlumsinnzimaninall Mol = gMW ; M,V, = M,V, #1I0520gAT

9 9
@ Jd o

Yy 9 o 9 Aq ¥ o = A =1
MINUALVINIYINUY hlﬂqmﬂ“lﬂumimuammitm‘c’JaJmﬁaszJu@uT‘ﬁ"Mﬂmu JU

A ' A o A JA ya g
A fe  mmsganauudsvesmsanatonls lyeniudnen Idisuau
€ 193 Cyanidin-3-glucoside 910U 26,900
Ao USuasvesasanaisudundsaly (iaaans)

A a a o’d' 9 = [
¢ fn  YSumveweuls lwerudndesmsmen (n5u)
MW 993 Cyanidin-3-glucoside 1101 449.2 (N5Y)

= a A 9 = a Aaa
Vv, A8  UsuasvesansazaeNdeamsinsaw (Waaaag)

2

A 9y

doamsassuasazanoueu 15 lae i udniin 1yt 40 mg/ml $149U 250 ml
{ 1 v a ) ' 4 o
Taghaimsganauudsvesasananeu 15 lveriudisuduiin 2.448 e uiumngas
9 Y v J Ay ¥ [ :/l a < o
Fraunpa1 a1 v, 114 244 ml daiuasazaroueu 15 lse11iud 40 mg/ml 31491 250 ml
a v 0 o A ¢A 9 Yy A Y v o aq ¥
w3on1d TanhasadaueuTs Iy iudisuaun 244 ml undrdesrsdrediazarenldly

@ a 9 I~
M3ana (1%HCI 11 95% ethanol) auFuasgameaiiu 250 ml



MANHIN V.

31]1]53ﬂ’ﬂUﬂ1iﬂﬂﬁﬁ)\1!lﬂ$ﬂﬁlﬂ1iﬂﬂaﬁ)\‘i

A ' A P A Y
silHund 1 drvveulasndiuuenuazinlaonaiyly

sUHuINT 2 AavsnUANSIIRILES
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sumuani 3 dveaneuls leeniudnana ldandrunldenuenuaznlaenly

A =t a s o Y @ 1 1 @
sUwun® 4 Gveseuls lseniudndialaludasdauaiey Tumsaien

sumuani 5 dueanenls leeniudianaldlunainie

silnuanii 6 maldoumlasvesdueuls lyeiudi pH 1-4

E4 1
v A

N 1
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~ a = a3 J
sUmuanh 7 msnlasuutlasvesdlumsazans pH 1 Tuanizmsinuaie

A = = < J
EL]JNU’Jﬂ‘VI 8 ﬂ’lilﬂaEJH!LﬂﬁQGUfJQﬁGlUﬁ'ﬁazﬁ']EJ pH2 Gluﬁmazmimumm

64

C 30% fluas

30%a alainars

4% fiuas

4% aidinars

{ 30°% Huaq

30°% lalaiuas

{ 4% Huaa

4% Taisinas
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C 30% fluas

30%a alainars

4% fiuas

4% laisinas

~ A = 3 1
g‘]JW‘Ll'Jﬂ“I/I 9 msilasuudasvesaluasazaie pH 31uﬁ313$ﬂ13m°ﬂ@n\19]

C 30% finaa

30° laainars

4% fiuas

4% aidinas

A = = < 1
EL]JNU’Jﬂ‘VI 10 mmJaEJu!,L‘JJawmﬁGlumiazmﬂ pH 41“ﬁﬂ1'3$ﬂ’]5lﬂﬂ@]’l\iﬂ



MANUHIN A

MINHANIINAADI

A a a oA o 9 1 1 A %
AMIWNIAUINT 1 ﬂﬁﬂJWﬂlLlﬂuI‘ﬁllcﬁﬂ']MUﬁﬂﬁﬂﬂllﬂ%']ﬂﬁ")u@]'l\‘lc]‘ll@ﬁlﬂaﬂﬂ‘h\‘]ﬂﬂ

Usuameuls lyeiiud

duvenlaon (mg/100g dry Sample)
a
wasnaiuuen 341.74155.42
b
waendmlu 45.1213.35

A o v

] Fd
WUOING : a, b uaasdemnuanalenulunuasedeiisdnyn1edta (p<0.05)

g

E4 1
v A

{ a a I o o 1 1 { o
ATNMAUINT 2 °]J'ﬁ3J1i1!LLfJ‘HI‘.ﬁll“]imuuﬁﬂﬁﬂﬂﬁ}’w@ﬁﬂﬁ?uﬁ%‘iG] nanansan 1-3

GIPRT P! YsinameuTs lyenidud
Tumsana (mg/100g dry Sample)
AN 1 A5IN 2 AN 3 3
b a ns ns
110 291.7812.40 119.62110.96 28.8617.35 440.26115.91
a b ns ns
1:25 351.371£11.30 81.7012.87 18.0813.94 451.15%4.22
a be ns ns
1:50 362.0116.42 67.9212.62 19.1012.36 449.03%1.45

a cd ns ns
1:100 388.81132.93 54.3810.21 28.43110.28 471.62132.19

a d ns ns
1:250 376.58%17.79 49.5114.44 26.13%£1.97 452.23120.27

S W

] 9J
WUING : a, b,..., d udaademnuana iy lunuasedniited Ay neana (p<0.05)

v [

Y
ns 1118949 lulinnuuanareduvesm luiuidsedaiiiedAan1aana (p>0.05)
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A a a I v
AMITNWNAUINT 3 ‘]_IillT'Ll!LlﬂuTﬁllglf‘(’J']uuﬁﬂL’mﬂUﬂﬁﬁf‘lﬂﬁN‘]

USuameuls lyeiiud

nalumsana (mg/100g dry Sample)

C

2 U1 220.91110.06
b

30 W19 336.31129.47
] a

1 %2719 382.7117.44
, ab

3 93 139 353.6512.26
! a

5 %9134 385.7417.03

[

] A
WUBINA : a, b, ¢ LaAIDIMALana iU luuIAsed 1 lTsdAYNNERa (p<0.05)

{ J 1 a Za
MINMAUINT 4 ﬂTﬂﬁﬂﬂﬂau!LﬁﬁlmgﬂT a* value summsazmﬂuauiﬂmmuuﬁﬁ

pH #1399 91 0 Tu

pH ANIgANaUIAY a* value
a a
1 0.19810.069 9.832310.2180
a a
) 0.16710.064 9.003310.4332
ab b
) 0.09710.023 6.804410.4717
b c
4 0.034£0.035 3.530310.1954

o w

] A
WUBING : a, b, ¢ aAIDIMALana AU luuIAseg 1 lTsdAYNNERa (p<0.05)

9
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MANUIN 3.

a d aa
AT NAUAINNCHNANINa D

1 k4
ATWHUINT 1 anova 11U CRD veemANuFuvesduilaonueniaz 1ulana (wet basis)

Source DF Sum of Squares Mean Square F Value Pr>F

Moist 1 528.0940167 528.0940167 1900.53 <.0001

Error 4 1.1114667 0.2778667

Corrected Total 5 529.2054833

M5 NWUINT 2 anova LU CRD vedanNuFuvesdulaonueniay 1usiena (dry basis)

Source DF Sum of Squares Mean Square F Value Pr>F

Moist 1 13688.97135 13688.97135 847.39 <.0001

Error 4 64.61673 16.15418

Corrected Total 5 13753.58808

AT19WUINT 3 anova Uy CRD veosdTiameuls laniudnnldenduusnuazludge

Source DF Sum of Squares Mean Square F Value Pr>F

Area 1 131975.1366 131975.1366 85.63 0.0008

Error 4 6164.8098 1541.2025

Corrected Total 5 138139.9464

M3 19HUINT 4 anova LU CRD vesm1lTanameu s leniudvesduildenueniiaiade
p31aun199 lumsanansai 1

Source DF Sum of Squares Mean Square F Value Pr>F

Ratio 4 16991.06989 4247.76747 13.53 0.0005

Error 10 3139.04080 313.90408

Corrected Total 14 20130.11069
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d' 1 a a 4 1 A d' v 9
AITWAUINN 5 anova iU CRD ElJﬂﬁﬂ”IﬂﬁJWmLL'ﬂuT‘ﬁUl"‘lffﬂuuﬁmﬂ@ﬁ?ulﬂﬁ@ﬂu@ﬂﬂﬁﬂﬂﬂ?ﬂ

v v
R38R lumsanansen 2

69

Source DF Sum of Squares Mean Square F Value Pr>F

Ratio 4 9479.568000 2369.892000 76.50 <.0001

Error 10 309.791333 30.979133

Corrected Total 14 9789.359333

M3 IWUINT 6 anova UL CRD voamlsuameu 15 lseniiuduesdiulasnuenianadiy
on31dIUA199 lumsanansei 3

Source DF Sum of Squares Mean Square F Value Pr>F

Ratio 4 320.4641067 80.1160267 217 0.1461

Error 10 369.2292667 36.9229267

Corrected Total 14 689.6933733

A3 19WUINA 7 anova 111D CRD voaaSunameu 15 lseaiiudvesdiulasnuenianadoe
R318IUA199 TUMSANATINNG 3 AT

Source DF Sum of Squares Mean Square F'Value Pr>F

Ratio 4 1585.973360 396.493340 1.15 0.3872

Error 10 3440.097600 344.009760

Corrected Total 14 5026.070960

A1319WUINT 8 anova 111U CRD voaaSuameu 15 lseniiudvesdiulaenueniianadie
nalumMIananigeg

Source DF Sum of Squares Mean Square F Value Pr>F

Time 4 54639.74244 13659.93561 63.26 <.0001

Error 10 2159.47760 215.94776

Corrected Total 14 56799.22004

' . a  Ja '
msnwu’mﬁ 9 anova LL11JU CRD ﬁll’fNﬂ'lﬂ']ﬁﬂﬂﬂﬁuuﬁﬁﬂl'ﬁ]\iﬁ'ﬁﬂ&’ﬁ1ﬂll@uiﬁvl°lfﬁl'luuﬁﬁ pH $1199)

Source DF Sum of Squares Mean Square F Value Pr>F
pH 3 0.04864225 0.01621408 6.89 0.0132
Error 8 0.01883467 0.00235433

Corrected Total 11 0.06747692




M31HUINT 10 anova HUD CRD U8 a* vedasazateuon 15 lseiiudn pH d1aq)

70

Source DF Sum of Squares Mean Square F Value Pr>F

pH 3 71.31044922 23.77014974 191.75 <.0001

Error 8 0.99172443 0.12396555

Corrected Total 11 72.30217365

A31HUINT 11 anova UL CRD Y03AINsgANaUIEIUeIansazatenen 15 laseniiudi pH 1
Nannznlguvgigaazinag

Source DF Sum of Squares Mean Square F Value Pr>F

Trt 6 0.01295114 0.00215852 1.98 0.1369

Error 14 0.01525200 0.00108943

Corrected Total 20 0.02820314

A519HLING 12 anova 11U CRD Y94AIMIgAnaULaIveIIazatotou 15 lseniudi pH 1
RAeannzihliguugigauaz luliuea

Source DF Sum of Squares Mean Square F Value Pr>F

Trt 6 0.01303000 0.00217167 2:69 0.0596

Error 14 0.01130200 0.00080729

Corrected Total 20 0.02433200

MIWUINA 13 anova LUL CRD ¥84AIMIganauuasvesasazatoneu 1 lseiiudi pH |
Nnannznlgungidwasiua

Source DF Sum of Squares Mean Square F Value Pr>F

Trt 6 0.01333714 0.00222286 1.56 0.2300

Error 14 0.01992467 0.00142319

Corrected Total 20 0.03326181

ATNALINGA 14 anova DY CRD Y0ImMNsganauLaIvesasazatsuou 15 lseiiudi pH 1
nannzhligurgidwaz lulluea

Source DF Sum of Squares Mean Square F Value Pr>F

Trt 6 0.01436657 0.00239443 1.36 0.2956

Error 14 0.02462000 0.00175857

Corrected Total 20 0.03898657




A1519HLINA 15 anova 11U CRD ¥eemmsganauasvesansazatenon 15 lseniudn pH 1 (1 5u)

71

Source DF Sum of Squares Mean Square F Value Pr>F
Trt 3 0.00429100 0.00143033 1.00 0.4419
Error 8 0.01146667 0.00143333

Corrected Total 11 0.01575767

A1519HUINA 16 anova 11U CRD ¥eeAmsganauasvesansazatenon 15 lseniudn pH 1 (2 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
Trt 3 0.00296025 0.00098675 0.63 0.6142
Error 8 0.01247067 0.00155883

Corrected Total 11 0.01543092

A1519HWINT 17 anova 11U CRD ¥eeAmsganauasvesansazatenon 15 lseiudn pH 1 (5 5u)

Source DF Sum of Squares Mean Square F Value Pr>F
Trt 3 0.00028758 0.00009586 0.77 0.5429
Error 8 0.00099733 0.00012467

Corrected Total 11 0.00128492

' , a oA Y
GﬂiNWH’Jﬂﬁ 18 anova HUU CRD ﬁummmi@ﬂﬂﬁmmwmaﬁazmﬂuaui‘ﬁ"l%muuaﬁ pH1 (871)

Source DF Sum of Squares Mean Square F Value Pr>F
Trt 3 0.00062500 0.00020833 0.97 0.4531
Error 8 0.00171867 0.00021483

Corrected Total 11 0.00234367

{ ' a 7 [
MINHUINT 19 anova UL CRD Y84AINIAANAULEIVBIAITAZABMU TS [5enudh pH 1 (15 Fu)

Source DF Sum of Squares Mean Square F Value Pr>F
Trt 3 0.00013267 0.00004422 0.21 0.8843
Error 8 0.00165733 0.00020717

Corrected Total 11 0.00179000




A1519HINT 20 anova 11U CRD ¥eemMsganauavesasazatenou 15 lseiiudi pH 1 (60 Tu)

Source DF Sum of Squares Mean Square F Value Pr>F

Trt 3 0.00068492 0.00022831 2.30 0.1538

Error 8 0.00079333 0.00009917

Corrected Total 11 0.00147825

M319HUINT 21 anova UUU CRD ve4M L* vedansazareney 15 lseniiudi pH 1
Nannehlgungigauazinag

Source DF Sum of Squares Mean Square F Value Pr>F

Trt 6 74.1545985 12.3590997 1.93 0.1451

Error 14 89.4927093 6.3923364

Corrected Total 20 163.6473078

M3 HUINN 22 anova UYL CRD Ue4M L* vodansazareney 15 lseniiudi pH 1
Reannzhliguugigauaz luliuea

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 68.7807139 11.4634523 1.98 0.1368

Error 14 80.9736007 5.7838286

Corrected Total 20 149.7543146

A13WUINT 23 anova 1Y CRD V841 L* veaansazatonon 15 laeniiudi pH 1
Nnanzhlgungidwasiuaa

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 67.4726118 11.2454353 1.04 0.4417

Error 14 151.6091980 10.8292284

Corrected Total 20 219.0818098

M3 WUINT 24 anova LY CRD ¥8A1 L* yeaansazatonen 15 lyeniiudi pH 1
Nannznligurgidwaz lulluea

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 63.7820733 10.6303456 0.99 0.4693

Error 14 150.5633753 10.7545268

Corrected Total 20 214.3454487




M3 HUINN 25 anova UUU CRD Ue4M1 L* vedansazarenou 15 lseniiudi pH 1 (1 1)

73

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 16.20550825 5.40183608 0.57 0.6481
Error 8 75.31438067 9.41429758

Corrected Total 11 91.51988892

M3 HUINN 26 anova UL CRD U8IA1 L* vodansazaeuou 15 lseniiud pH 1 (2 )

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 18.22810567 6.07603522 0.69 0.5831
Error 8 70.42870800 8.80358850

Corrected Total 11 88.65681367

M3 HUINN 27 anova YU CRD U8A1 L* vodansazaenou 15 lseniiudi pH 1 (5 )

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 20.88618092 6.96206031 0.74 0.5593
Error 8 75.66493600 9.45811700

Corrected Total 11 96.55111692

M3 19HUINT 28 anova UL CRD UBIA1 L* voaansazatonou 15 lseniiudai pH 1 (8 )

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 4.77968825 1.59322942 0.70 0.5789
Error 8 18.25421267 2.28177658

Corrected Total 11 23.03390092

A1519WUINT 29 anova 1Y CRD V841 L* vesansazateuon1s laeniiudi pH 1 (15 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.20983425 0.06994475 0.02 0.9951
Error 8 25.06213667 3.13276708

Corrected Total 11

25.27197092




M3 19HUINT 30 anova UV CRD Va4 L* vodansazareney 15 lseniiudi pH 1 (60 )

74

Source DF Sum of Squares Mean Square F Value Pr>F

trt 3 2.18365425 0.72788475 0.29 0.8306

Error 8 19.97967467 2.49745933

Corrected Total 11 22.16332892

M31HUINT 31 anova UV CRD U84 a* vodasasansnou 15 ksentiuah pH 1
Nannznlguvgigaazinag

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 9.29534683 1.54922447 10.98 0.0001

Error 14 1.97548183 0.14110585

Corrected Total 20 11.27082867

M319HUINT 32 anova UUU CRD U84 a* vodasasanenou 15 ksentiuah pH 1
nannzhliguugiigaaz luliuea

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 4.87420234 0.81236706 7.03 0.0013

Error 14 1.61810285 0.11557877

Corrected Total 20 6.49230519

A15WUINT 33 anova LY CRD v84A1 a* Yodasazatsueu 15 lyeniiudi pH 1
Nnannehlgurgidwaziuas

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 2.57842677 0.42973779 1.83 0.1640

Error 14 3.28096570 0.23435469

Corrected Total 20 5.85939247

A5 WUINT 34 anova LY CRD VB4R a* Yodasazaneuen 15 lyeniiudi pH 1
nannzhligurgidwas lulluea

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 0.63062035 0.10510339 1.04 0.4420

Error 14 1.41762632 0.10125902

Corrected Total 20 2.04824667




M3 HUINN 35 anova UUU CRD Va4 a* vedasazaneuon 15 sentiuds pH 1 (1 Ju)

75

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.24382127 0.08127376 0.52 0.6774
Error 8 1.23921278 0.15490160

Corrected Total 11 1.48303405

M3 HUINN 36 anova UUU CRD U84 a* vedasazaneuon 15 lseniiuds pH 1 2 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.32763223 0.10921074 0.85 0.5027
Error 8 1.02291439 0.12786430

Corrected Total 11 1.35054663

M3MHUINN 37 anova UUU CRD Ue4M a* vedasazaneuon 15 lseniiudh pH 1 (5 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.48279468 0.16093156 1.14 0.3901
Error 8 1:13011923 0.14126490

Corrected Total 11 1.61291391

M3 19HUINT 38 anova LU CRD UB4A1 a* Yodasazatoueu 15 lseniiudi pH 1 (8 )

Source DF Sum of Squares Mean Square F Value Pr>F
Trt 3 0.60021001 0.20007000 1.64 0.2558
Error 8 0.97595684 0.12199460

Corrected Total 11 1.57616685

A1519WUINT 39 anova 11U CRD V84A1 a* Yodasazateueu 15 lseniiudn pH 1 (15 Tu)

Source DF Sum of Squares Mean Square F Value Pr>F
Trt 3 0.65072450 0.21690817 1.19 0.3735
Error 8 1.45899000 0.18237375

Corrected Total 11 2.10971450




M3 HUINT 40 anova LUV CRD Va4 a* vodasazanenon 15 ksentiuai pH 1 (60 Ju)

76

Source DF Sum of Squares Mean Square F Value Pr>F

Trt 3 5.33419140 1.77806380 6.82 0.0135

Error 8 2.08475447 0.26059431

Corrected Total 11 7.41894586

M3 19HUINT 41 anova UUD CRD Va4 b* vodansazaeueu 15 lyeniiud pH 1
Nannznlgauvgigaazinag

Source DF Sum of Squares Mean Square F Value Pr>F

Trt 6 40.3519090 6.7253182 0.77 0.6069

Error 14 122.5084249 8.7506018

Corrected Total 20 162.8603339

M3 HUINT 42 anova UUD CRD U84 b* vodansazaeuen 15 lyeniiud pH 1
Nannzhliguugiigauaz luliuea

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 46.2222848 7.7037141 1.22 0.3514

Error 14 88.1520849 6.2965775

Corrected Total 20 134.3743697

A15WUINT 43 anova LY CRD v84A1 b* vesansazarouon 15 laeniiudi pH 1
Naangnlgungidumazinag

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 33.0080473 5.5013412 0.45 0.8322

Error 14 170.5254288 12.1803878

Corrected Total 20 203.5334761

M1319HUINT 44 anova LU CRD Va4A1 b* vosmsazaneuou 15 lseniiudh pH 1
Nennzhiiguugiduas Tufines

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 42.6608799 7.1101467 0.65 0.6933

Error 14 154.2203230 11.0157374

Corrected Total 20 196.8812029




M3 HUINN 45 anova UUU CRD U84 b* vodansazaeneu 15 lyeniiudn pH 1 (1 1)

77

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 11.71333151 3.90444384 0.40 0.7583
Error 8 78.50467468 9.81308433

Corrected Total 11 90.21800619

M3 HUINN 46 anova UL CRD U841 b* vodansazareneu 15 lyeniiud pH 1 (2 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 19.81902881 6.60634294 0.70 0.5804
Error 8 76.00634002 9.50079250

Corrected Total 11 95.82536883

A3 HUINT 47 anova UL CRD v04A1 b* yeaensazaieuen 15 laeniiudn pH 1 (5 T1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 7.32979169 2.44326390 0.26 0.8500
Error 8 74.21102438 9.27637805

Corrected Total 11 81.54081607

A1519WUINT 48 anova 1Y CRD V84A1 b* vedansazaenou 15 lseniiudi pH 1 (8 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 2.82065952 0.94021984 0.24 0.8658
Error 8 31.27599992 3.90949999

Corrected Total 11 34.09665944

A139WUINT 49 anova LU CRD v84A1 b* vesansazaeuon1s laeniiudi pH 1 (15 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.32826543 0.10942181 0.06 0.9771
Error 8 13.53129748 1.69141219

Corrected Total 11 13.85956291




M3 19HUINT 50 anova UV CRD V84 b* yosansazaieueu 15 lyeniiudn pH 1 (60 1)

78

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.29496730 0.09832243 0.04 0.9864
Error 8 17.52498095 2.19062262

Corrected Total 11 17.81994825

A1519HUINT 51 anova 11U CRD ¥@eAIMIganauasvesansazateanon 15 lseiudn pH 2

Nannznlguvgigaazinag

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 0.01050229 0.00175038 2.78 0.0537
Error 14 0.00880667 0.00062905

Corrected Total 20 0.01930895

A1519HUINT 52 anova 11U CRD ¥eAIMsganauasvesansazatenon 15 lseiudn pH 2

nannzhliguugiigaaz lulluea

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 0.00851733 0.00141956 213 0.1138
Error 14 0.00931133 0.00066510

Corrected Total 20 0.01782867

A ' a oA
AT NANUINN 53 anova LUU CRD GUENﬂWﬂﬁﬂﬂﬂﬁuuﬁﬂ"uﬂ\iﬁﬁﬁ%ﬁ?ﬂLLfJUIﬁq%’muuﬁﬁ pH2

NANNIENUYUNHNAULAS NI

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 0.00704790 0.00117465 1.03 0.4461
Error 14 0.01596133 0.00114010

Corrected Total 20 0.02300924

A1NALINTA 54 anova LD CRD YoImNsganautavesatsazatonou s lyeiiudh pH 2

= A ag =
"ﬂﬁmazmqmwgmmuaz“lumgm

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 0.00522248 0.00087041 0.71 0.6446
Error 14 0.01706533 0.00121895

Corrected Total 20 0.02228781




A1519HLING 55 anova 11U CRD ¥eeAmsganauavesasazatenou 15 lseiudn pH 2 (1 5u)

79

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00130625 0.00043542 0.53 0.6755
Error 8 0.00659800 0.00082475

Corrected Total 11 0.00790425

A1519HLINT 56 anova 11U CRD ¥eeAIMsganauasvesansazatenon 15 lseniudn pH 2 (2 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00110967 0.00036989 0.64 0.6119
Error 8 0.00464400 0.00058050

Corrected Total 11 0.00575367

A1519HWINT 57 anova 11U CRD ¥eeAIMsganauasvesansazatenon 15 lseniudn pH 2 (5 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00160425 0.00053475 1.00 0.4408
Error 8 0.00427467 0.00053433

Corrected Total 11 0.00587892

' , a oA Y
GﬂiNWH’Jﬂﬁ 58 anova HUU CRD ﬁummmi@ﬂﬂﬁmmwmaﬁazmﬂuaui‘ﬁ"l%muuaﬁ pH?2 (871)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00115667 0.00038556 1.49 0.2882
Error 8 0.00206400 0.00025800

Corrected Total 11 0.00322067

{ ' a 7 [
MINHUINT 59 anova 1LY CRD Y84AINIAANAULEIVBIAITAZA MU TS [5e1udh pH 2 (15 Fu)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00099767 0.00033256 4.29 0.0442
Error 8 0.00062000 0.00007750

Corrected Total 11 0.00161767




A1519HINT 60 anova 11U CRD ¥eeAmsganauavesasazatenon 15 lseiiudi pH 2 (60 Tu)

Source DF Sum of Squares Mean Square F Value Pr>F

trt 3 0.00072567 0.00024189 34.56 <.0001

Error 8 0.00005600 0.00000700

Corrected Total 11 0.00078167

M3HUINT 61 anova LUV CRD Va4 L* vodansazareuau 15 lyeniiud pH 2
Nannznlguvgiguasinag

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 67.8243366 11.3040561 2.46 0.0774

Error 14 64.3025380 4.5930384

Corrected Total 20 132.1268746

M3HUINN 62 anova UUD CRD Ue4A L* vodansazareuen 15 lyeniiud pH 2
Nannzhliguugiigauaz luliuea

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 53.2362125 8.8727021 1.85 0.1604

Error 14 67.0736553 4.7909754

Corrected Total 20 120.3098678

A139WUINT 63 anova 1Y CRD v84A1 L* vesansazaronon 15 laeniiudi pH 2
Nnanznlgungidwasiua

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 55.9486631 9.3247772 1.09 0.4166

Error 14 120.1918247 8.5851303

Corrected Total 20 176.1404878

M3 WUINT 64 anova LY CRD V81 L* veaansazatonon 15 laeniiudi pH 2
nannzhligurgidwas lulluea

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 41.1920892 6.8653482 0.72 0.6430

Error 14 134.1805033 9.5843217

Corrected Total 20 175.3725926




M3 HUINT 65 anova UL CRD UeIA1 L* vodansazareuon 15 lseniiud pH 2 (1 1)

81

Source DF Sum of Squares Mean Square F Value Pr>F
Trt 3 12.64879833 4.21626611 1.14 0.3889
Error 8 29.51213333 3.68901667

Corrected Total 11 42.16093167

M3 HUINN 66 anova UL CRD UBIA1 L* vodansazaeuon 15 lseniiudi pH 2 (2 )

Source DF Sum of Squares Mean Square F Value Pr>F
Trt 3 4.04715092 1.34905031 0.48 0.7055
Error 8 22.50845600 2.81355700

Corrected Total 11 26.55560692

M3 HUINN 67 anova UL CRD UBIA1 L* vodansazaenou 15 lseniiudi pH 2 (5 )

Source DF Sum of Squares Mean Square F Value Pr>F
Trt 3 21.03642267 7.01214089 1.25 0.3559
Error 8 45.05329200 5.63166150

Corrected Total 11 66.08971467

M3 1HUINT 68 anova UL CRD UBIA1 L* voaansazaonou 15 lseniiudai pH 2 (8 )

Source DF Sum of Squares Mean Square F Value Pr>F
Trt 3 18.50619900 6.16873300 1.59 0.2658
Error 8 30.98682267 3.87335283

Corrected Total 11 49.49302167

M13HUINT 69 anova UL CRD 04A1 L* ypsansazaieuen 15 lyeniiudn pH 2 (15 1)

Source DF Sum of Squares Mean Square F Value Pr>F
Trt 3 13.88262092 4.62754031 1.57 0.2708
Error 8 23.57836733 2.94729592

Corrected Total 11 37.46098825




M3 HUINT 70 anova UV CRD Va4 L* vedansazareney 15 lseniiudn pH 2 (60 )

82

Source DF Sum of Squares Mean Square F Value Pr>F

Trt 3 0.24728358 0.08242786 0.08 0.9676

Error 8 7.97171133 0.99646392

Corrected Total 11 8.21899492

M3 1HUINN 71 anova UL CRD U8R a* vedansazateuan 15 lseiiudn pH 2
Nannznlgauvgigaaszinag

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 8.93163868 1.48860645 9.74 0.0003

Error 14 2.14051244 0.15289375

Corrected Total 20 11.07215112

M3 HUINN 72 anova UL CRD U841 a* vedansazatouanu 15 lseiiudn pH 2
nannzhliguugiigaaz luliuea

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 4.66498626 0.77749771 12.73 <.0001

Error 14 0.85524299 0.06108879

Corrected Total 20 5.52022925

A15WUINT 73 anova LY CRD V84A1 a* Yodansazaneuen 15 lyeniiudi pH 2
Nnannehlgurgidwaziuas

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 3.17958296 0.52993049 2.24 0.0999

Error 14 3.30693335 0.23620953

Corrected Total 20 6.48651631

A5 WUINT 74 anova LY CRD V84A1 a* Yodansazaneuon 15 lyeniiudn pH 2
Nannznligurgidwaz lulluea

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 0.35304180 0.05884030 1.49 0.2507

Error 14 0.55179509 0.03941393

Corrected Total 20 0.90483689




M3HUINN 75 anova UUU CRD Va4 a* vedasazaneuon 15 sentiudi pH 2 (1 Ju)

83

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.32976329 0.10992110 1.80 0.2255
Error 8 0.48929457 0.06116182

Corrected Total 11 0.81905786

M3HUINN 76 anova YU CRD Ue4M a* vedasazaneuon 15 seniiudy pH 2 2 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.32953259 0.10984420 3.02 0.0940
Error 8 0.29111583 0.03638948

Corrected Total 11 0.62064842

M3HUINN 77 anova UUU CRD Ue4M a* vedasazaneuon 15 lseniiudh pH 2 (5 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.58067810 0.19355937 5.31 0.0262
Error 8 0.29135971 0.03641996

Corrected Total 11 0.87203781

M3 19HUINT 78 anova LU CRD UB4A1 a* Yodasazatoueu 15 lseniiudh pH 2 (8 Tu)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 1.01868852 0.33956284 3.67 0.0627
Error 8 0.73952793 0.09244099

Corrected Total 11 1.75821645

A15MWUINT 79 anova LU CRD V84A1 a* Yodasazateuau 15 lyeniiudn pH 2 (15 Tu)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 1.66710055 0.55570018 1.85 0.2166
Error 8 2.40473320 0.30059165

Corrected Total 11 .07183375




M3 19HUINT 80 anova UUU CRD V84 a* vodasazanenon 15 lsentiuai pH 2 (60 Tu)

84

Source DF Sum of Squares Mean Square F Value Pr>F

trt 3 5.21793315 1.73931105 12.23 0.0023

Error 8 1.13735149 0.14216894

Corrected Total 11 6.35528464

M319HUINT 81 anova LUV CRD Va4 b* yodansazaeueu 15 lyeniiudn pH 2
Nannznlgauvgigaazinag

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 24.06072543 4.01012091 0.85 0.5559

Error 14 66.38877577 4.74205541

Corrected Total 20 90.44950120

M3 19HUINT 82 anova LUV CRD veA b* vodansazaeuen 15 lyeniiudn pH 2
Reannzhliguugiigauaz luliuea

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 27.24953178 4.54158863 0.99 0.4659

Error 14 63.93515194 4.56679657

Corrected Total 20 91.18468372

A159WUINT 83 anova LY CRD U84A1 b* vedansazaouon 15 laeniiudi pH 2
Naangnlgungidumazinag

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 16.5830746 2.7638458 0.30 0.9241

Error 14 126.9682871 9.0691634

Corrected Total 20 143.5513617

M1319HUINT 84 anova UL CRD V84A1 b* Yodansazanaueu 15 lseiiudi pH 2
Rennzhiiguugiduas Tufines

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 25.6481488 4.2746915 0.57 0.7493

Error 14 105.3537680 7.5252691

Corrected Total 20 131.0019168




M3 HUINN 85 anova UL CRD Ue4M b* vodansazaeneu 15 lyeniiudn pH 2 (1 1)

85

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 8.01565658 2.67188553 0.57 0.6526
Error 8 37.75902193 471987774

Corrected Total 11 45.77467850

M3 HUINT 86 anova UL CRD UBA1 b* vodansazareueu 15 lyeniiud pH 2 (2 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.92088300 0.30696100 0.07 0.9740
Error 8 34.72888203 4.34111025

Corrected Total 11 35.64976503

A1319HUINT 87 anova UL CRD v04A1 b* yaaansazaieuen 15 laeniiudn pH 2 (5 T1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 7.82639706 2.60879902 0.60 0.6340
Error 8 3490008416 4.36251052

Corrected Total 11 42.72648122

A1519WUINT 88 anova 1Y CRD V84A1 b* vedansazaenou 15 lseniiudi pH 2 (8 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 8.67171821 2.89057274 0.68 0.5869
Error 8 33.85291966 4.23161496

Corrected Total 11 42.52463787

M1319WUINT 89 anova LU CRD v84A1 b* vasansazaguon1s laeniiudi pH 2 (15 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 3.64403652 1.21467884 0.28 0.8393
Error 8 34.85205069 4.35650634

Corrected Total 11 38.49608722




M3 19HUINT 90 anova UUV CRD Va4 b* yosansazaieueu 15 lyeniiudn pH 2 (60 1)

86

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.99590477 0.33196826 0.17 0.9164
Error 8 16.00734418 2.00091802

Corrected Total 11 17.00324895

A1519HUINT 91 anova 11U CRD ¥9eAIMIganauavesasazatenon 15 lseiiudi pH 3

~

Nannehlgungigauazinag

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 0.00328381 0.00054730 4.63 0.0085
Error 14 0.00165333 0.00011810

Corrected Total 20 0.00493714

A1519HUINT 92 anova 11U CRD ¥9eAIMIgAnauLavesasazatenon 15 lsetiudn pH 3

Reannzhliguugiigauaz luliuea

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 0.00309457 0.00051576 449 0.0097
Error 14 0.00160867 0.00011490

Corrected Total 20 0.00470324

= ' a oA A
AT NHUINNT 93 anova LYY CRD GUENﬂWﬂﬁﬂﬂﬂﬁullﬁﬂ‘ﬂﬂﬂﬁﬁﬁ%ﬁ?ﬂLLfJUIﬁq%’muuﬁﬁ pH3 "N

A a9 |
ANNISNUYUNYNAULASULAI

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 0.00067029 0.00011171 0.98 0.4716
Error 14 0.00158867 0.00011348

Corrected Total 20 0.00225895

AITNALINA 94 anova LY CRD YoImMNsganauLaIvesasazatsuou s lseiludi pH 3

= A ag =
‘ﬂﬁmazmqmwgumuaz“lumgm

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 0.00054257 0.00009043 0.79 0.5910
Error 14 0.00159800 0.00011414

Corrected Total 20 0.00214057




A1519HLINT 95 anova 11U CRD ¥eeAmsganauasvesasazatenou 15 lseiudn pH 3 (1 5u)

87

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00008667 0.00002889 0.19 0.9019
Error 8 0.00123200 0.00015400

Corrected Total 11 0.00131867

A1519HLINT 96 anova 11U CRD ¥eeAIMsganauasvesansazatenou 15 lsetiudn pH 3 (2 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00012225 0.00004075 0.77 0.5400
Error 8 0.00042067 0.00005258

Corrected Total 11 0.00054292

A1519HWINT 97 anova 11U CRD ¥eeAIMsganauasvesansazatanon 15 lseiudn pH 3 (5 5u)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00032200 0.00010733 3.52 0.0687
Error 8 000024400 0.00003050

Corrected Total 11 0.00056600

' , a oA Y
GﬂiNWH’Jﬂﬁ 98 anova 11U CRD ﬁummmi@ﬂﬂﬁmmwmaﬁazmﬂuaui‘ﬁ"l%muuaﬁ pH3 (871)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00031425 0.00010475 7.86 0.0091
Error 8 0.00010667 0.00001333

Corrected Total 11 0.00042092

{ ' a 7 [
MITNHUINT 99 anova UL CRD Y8IAINIAANAULEIVBIAITAZABUU TS [5e1udh pH 3 (15 Tu)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00035358 0.00011786 5.22 0.0275
Error 8 0.00018067 0.00002258

Corrected Total 11 0.00053425




88

A1519HLINA 100 anova 1111 CRD YeeAImsganauasvesansazatonon 15 lseiiudi pH 3 (60 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
Trt 3 0.00199400 0.00066467 65.92 <.0001
Error 8 0.00008067 0.00001008

Corrected Total 11 0.00207467

M3519HUINT 101 anova LUV CRD ve4A1 L* vodansazaieney 15 lyeniiud pH 3

Nnannzhlgangigaazinag

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 14.69941295 2.44990216 2.01 0.1319
Error 14 17.04889200 1.21777800

Corrected Total 20 31.74830495

M3 19HUINT 102 anova LUV CRD vedA1 L* vodansazaieueu 15 lyeniiud pH 3

Nennzhiiguugiigaaz luflues

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 15:25698867 2.542831445 1.81 0.1718
Error 14 19.67877448 1.405626749

Corrected Total 20 34.93576314

A ' a  oa
AT NAUINN 103 anova LiUU CRD ¥99A1 L* mmmmxmauauh%muuﬁﬁ pH3

A Ao =
NANIENUYUNHUAWAS WA

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 10.16321133 1.69386856 1.30 0.3198
Error 14 18.25556267 1.30396876

Corrected Total 20 28.41877400

A159NUINT 104 anova 11U CRD V841 L* veaansazatonon 15 laeniiudi pH 3

= A A =
‘1/1ﬁnnwuqmwgmmuaﬂnmgm

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 11.15249381 1.85874897 1.37 0.2926
Error 14 18.99580200 1.35684300

Corrected Total 20 30.14829581




M3 19HUINN 105 anova LUV CRD va4A1 L* vodansazareney 15 lyeniiud pH 3 (1 1)

89

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.64276267 0.21425422 0.25 0.8621
Error 8 6.97336733 0.87167092

Corrected Total 11 7.61613000

M3 19HUINN 106 anova LUV CRD Va4 L* vodansazareueu 15 lyeniiud pH 3 (2 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 1.48714967 0.49571656 0.44 0.7339
Error 8 9.11445600 1.13930700

Corrected Total 11 10.60160567

M3 19HUINN 107 anova LUV CRD vedm L* vodansazareuay 15 lyeniiudh pH 3 (5 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.90149667 0.30049889 1.89 0.2098
Error 8 1:27247800 0.15905975

Corrected Total 11 2.17397467

M319HUINT 108 anova LU CRD vaA1 L* vaaansazanenou1s laeniiudh pH 3 (8 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 2.29460867 0.76486956 0.93 0.4683
Error 8 6.55857733 0.81982217

Corrected Total 11 8.85318600

A1519WUINT 109 anova 11U CRD v84A1 L* vesansazaeuon s laeniiudi pH 3 (15 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 2.61906225 0.87302075 3.10 0.0890
Error 8 2.25052467 0.28131558

Corrected Total 11 4.86958692




M319HUINT 110 anova LUV CRD ve4A1 L* vodansazaeneu 15 lyeniiud pH 3 (60 1)

90

Source DF Sum of Squares Mean Square F Value Pr>F

trt 3 1.47830958 0.49276986 1.46 0.2955

Error 8 2.69186333 0.33648292

Corrected Total 11 4.17017292

M319HUINN 111 anova YU CRD U8 a* vedansazateuon 15 laseriiudn pH 3
Nnannzhigaurgigauaszinag

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 20.89992899 3.48332150 28.19 <.0001

Error 14 1.72973621 0.12355259

Corrected Total 20 22.62966520

M3 19HUINN 112 anova YU CRD U8 a* vedansazateuon 15 lseriiudi pH 3
Nennzhiiguugiigaaz luflues

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 15.47337554 2.57889592 24.70 <.0001

Error 14 1.46163829 0.10440273

Corrected Total 20 16.93501383

A15MWUINT 113 anova 11U CRD v84A1 a* Yodasazaneuau 15 lyeniiudn pH 3
nannznlgungidwasuaa

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 1.19964748 0.19994125 2.02 0.1311

Error 14 1.38775895 0.09912564

Corrected Total 20 2.58740643

M1319WUINT 114 anova LU CRD V84A1 a* vesansazateuou 15 lyentiudi pH 3
Nennznliguugidwaz lufiues

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 0.43998558 0.07333093 1.24 0.3434

Error 14 0.82659925 0.05904280

Corrected Total 20 1.26658483




M3 9HUINN 115 anova LUV CRD U84 a* vedasazanenon 15 lseniiudh pH 3 (1 Ju)

91

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.30347924 0.10115975 6.10 0.0183
Error 8 0.13266179 0.01658272

Corrected Total 11 0.43614103

M319HUINN 116 anova UUU CRD U84 a* vedasazateuon 15 laseniiudh pH 3 2 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.23652457 0.07884152 1.45 0.2989
Error 8 0.43479392 0.05434924

Corrected Total 11 0.67131849

A3 19HUINT 117 anova VU CRD 04A1 a* vodasazanenou 15 lseniiuah pH 3 (5 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 1.03118515 0.34372838 4.43 0.0410
Error 8 0.62045949 0.07755744

Corrected Total 11 1.65164465

A1319HUINT 118 anova UL CRD v84A1 a* vodasazanenou 15 lsentiuai pH 3 (8 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.93411619 0.31137206 4.43 0.0410
Error 8 0.56206308 0.07025789

Corrected Total 11 1.49617927

M1319HUINT 119 anova HUL CRD v84A1 a* vodasazanetou 15 lseniivah pH 3 (15 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 3.66917318 1.22305773 9.07 0.0059
Error 8 1.07905385 0.13488173

Corrected Total 11 4.74822702




M3 19HUINT 120 anova UUU CRD U84 a* vedasazanenon 15 lsentiuah pH 3 (60 Ju)

92

Source DF Sum of Squares Mean Square F Value Pr>F

trt 3 18.31394792 6.10464931 61.30 <.0001

Error 8 0.79673766 0.09959221

Corrected Total 11 19.11068558

M319HUINN 121 anova UUU CRD U84 b* vodansazaeney 15 lyeniiud pH 3
Naangnlguvgilguaziinag

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 0.91262207 0.15210368 0.17 0.9794

Error 14 12.20196406 0.87156886

Corrected Total 20 13.11458613

M3 HUINN 122 anova UUU CRD U84 b* vodansazaeuey 15 lyeniiud pH 3
Nennzhiiguugiigaaz luflues

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 1.19870902 0.19978484 0.28 0.9379

Error 14 10.05231685 0.71802263

Corrected Total 20 11.25102587

A159WUINT 123 anova 11U CRD U841 b* vesansazaouon 15 laeniiudi pH 3
nannzhlgaungidwasuaa

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 1.32156925 0.22026154 0.28 0.9364

Error 14 10.96301087 0.78307220

Corrected Total 20 12.28458011

M1319HUINT 124 anova LU CRD V84A1 b* Yo sazaneuou 15 lseniiudgn pH 3
Nannznliguugiduas Tufines

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 3.11203411 0.51867235 0.96 0.4875

Error 14 7.58818630 0.54201331

Corrected Total 20 10.70022041




M3 19HUINN 125 anova UUU CRD U84A b* vodansazareneu 15 lyeniiudn pH 3 (1 1)
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Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.14887828 0.04962609 0.09 0.9654
Error 8 4.57814061 0.57226758

Corrected Total 11 4.72701888

M3 HUINN 126 anova YU CRD U8IA1 b* vodansazareueu 15 lyeniiud pH 3 (2 Tv)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.43923019 0.14641006 0.19 0.9026
Error 8 6.28019670 0.78502459

Corrected Total 11 6.71942689

A1319HUINT 127 anova VU CRD v04A1 b* yeaansazateueu 15 laeniiudn pH 3 (5 T1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 1.88909526 0.62969842 0.74 0.5554
Error 8 6.77210679 0.84651335

Corrected Total 11 8.66120205

A1319HUINT 128 anova UL CRD v84A1 b* yeaansazateuen 15 laeniiudn pH 3 (8 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.24777991 0.08259330 0.12 0.9461
Error 8 5.52971589 0.69121449

Corrected Total 11 5.77749580

A1319HUINT 129 anova 1LY CRD v84A1 b* yeaansazateuen 15 laeniiudn pH 3 (15 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.29570346 0.09856782 0.39 0.7658
Error 8 2.03990317 0.25498790

Corrected Total 11 2.33560663




M3 19HUINN 130 anova LUV CRD Ua4M b* vodansazaieueu 15 lyeniiudn pH 3 (60 1)

94

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 1.48914805 0.49638268 1.53 0.2787
Error 8 2.58706081 0.32338260

Corrected Total 11 4.07620886

A1519HLINA 131 anova 11U CRD ¥83AIMsganauasuesansazaleoy 15 lseiudi pH 4

Nnannzhlgangigaazinag

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 0.00163429 0.00027238 19.00 <.0001
Error 14 0.00020067 0.00001433

Corrected Total 20 0.00183495

{ ' a oA
ﬁﬁNWH’Jﬂ'ﬁ 132 anova (11U CRD ﬂmmmﬁ@ﬂnﬁmmwmmsazmmmui‘ﬁ‘lmmuuﬁﬁ pH 4

Neannzhiiguugiigaaz luflues

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 0.00128229 0.00021371 15.11 <.0001
Error 14 0.00019800 0.00001414

Corrected Total 20 0.00148029

A ' a oA
AT NAUINN 133 anova LiUU CRD ﬂlﬁ)ﬂﬂ?ﬂﬁﬂﬂﬂauLLfN"lJfJ\?ﬁﬁﬁ%ﬁ?ﬂLlﬂuIﬁ]lﬂfmu‘L!?f“ﬂ pH 4

A Ao =
NANIENUYUNHUAWAS WA

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 0.00087181 0.00014530 5.92 0.0029
Error 14 0.00034333 0.00002452

Corrected Total 20 0.00121514

AI3NALINA 134 anova 11U CRD YeeAIMsganauLasvesansazatonou 15 lseniiudi pH 4

= A as 124
W]ﬁﬂTJ&”V]NQEIH’TQ?JW]!,LG&’lliliJuﬁﬁ

Source DF Sum of Squares Mean Square F Value Pr>F
trt 6 0.00052924 0.00008821 3.98 0.0155
Error 14 0.00031000 0.00002214

Corrected Total 20 0.00083924




A1519HLINA 135 anova 11U CRD Y83 IMsganauiasvesansazatonou 15 lse1dudn pH 4 (1 Ju)
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Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00005225 0.00001742 0.69 0.5834
Error 8 0.00020200 0.00002525

Corrected Total 11 0.00025425

A1519HLINA 136 anova 11U CRD v83AIMsganautasvesansazatonou 15 lse1dudn pH 4 2 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00006967 0.00002322 1.04 0.4243
Error 8 0.00017800 0.00002225

Corrected Total 11 0.00024767

A1519HLINA 137 anova 11U CRD Y83 IMsganautasvesansazatonou 15 lse1dudn pH 4 (5 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00019800 0.00006600 4.60 0.0374
Error 8 0.00011467 0.00001433

Corrected Total 11 0.00031267

! ' A  ga o
A139WUINT 138 anova U CRD summmi@ﬂnﬁuumﬁummiazmmmu]ﬂ%muﬁﬁ pH 4 (8 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00015667 0.00005222 243 0.1404
Error 8 0.00017200 0.00002150

Corrected Total 11 0.00032867

{ ' a Ia [
AINWUINT 139 anova 111 CRD YBIAIMIANAULEIVRITITazatenon 15 leiiudd pH 4 (15 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.00033800 0.00011267 5.16 0.0283
Error 8 0.00017467 0.00002183

Corrected Total 11 0.00051267




A1519HLINA 140 anova 111 CRD @A IMsganauasvesansazatonon 15 Iseiiudi pH 4 (60 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F

trt 3 0.00026700 0.00008900 6.36 0.0164

Error 8 0.00011200 0.00001400

Corrected Total 11 0.00037900

M3 19HUINT 141 anova UV CRD vedm L* vodansazarenau 15 lyeniiudn pH 4
Nnannzhlgangigaazinag

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 29.6569023 4.9428170 0.80 0.5851

Error 14 86.3913987 6.1708142

Corrected Total 20 116.0483010

M3 9HUINN 142 anova LUV CRD vedm L* vodansazarenay 15 lyeniiud pH 4
Nennzhiiguugiigaaz luflues

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 31.9722806 5.3287134 0.78 0.6005

Error 14 95.8817427 6.8486959

Corrected Total 20 127.8540232

A5 WUINT 143 anova LY CRD V81 L* veaansazaiononu1s lyeniiudi pH 4
Nnannenlgaungidwasluaa

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 27.16294924 4.52715821 2.02 0.1303

Error 14 31.34684600 2.23906043

Corrected Total 20 58.50979524

A5 WUINT 144 anova 11U CRD V81 L* veaansazaonon 15 lyeniiudi pH 4
nannzhiigurgidwaz luliuda

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 16.03561495 2.67260249 1.43 0.2708

Error 14 26.13658400 1.86689886

Corrected Total 20 42.17219895




M3 19HUINT 145 anova LUV CRD Va1 L* vodansazareney 15 lyeniiud pH 4 (1 1)

97

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 3.20401967 1.06800656 0.26 0.8494
Error 8 32.33896200 4.04237025

Corrected Total 11 35.54298167

M3 1HUINN 146 anova LUV CRD Va4 L* vodansazarenau 15 lyeniiud pH 4 (2 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 1.53083158 0.51027719 0.27 0.8448
Error 8 15.07493533 1.88436692

Corrected Total 11 16.60576692

M3 1HUINN 147 anova LUV CRD Va4 L* vodansazareuau 15 lyeniiud pH 4 (5 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 5.49017358 1.83005786 0.26 0.8547
Error 8 57.06781533 7.13347692

Corrected Total 11 62.55798892

M3 19HUINT 148 anova LU CRD U841 L* vaaansazanenou1s laeniiudh pH 4 (8 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 12.0775049 4.0258350 0.32 0.8143
Error 8 102.2254240 12.7781780

Corrected Total 11 114.3029289

A1519WUINT 149 anova 11U CRD V841 L* vesansazaeuon 15 laeniiudi pH 4 (15 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 6.02364758 2.00788253 0.82 0.5204
Error 8 19.68983333 2.46122917

Corrected Total 11 25.71348092




M3 19HUINT 150 anova UV CRD va4A1 L* vodansazaieneu 15 lyeniiudn pH 4 (60 1)

98

Source DF Sum of Squares Mean Square F Value Pr>F

trt 3 1.01981758 0.33993919 0.23 0.8716

Error 8 11.72180933 1.46522617

Corrected Total 11 12.74162692

M3 19HUINT 151 anova LUV CRD V841 a* vodasasanenou 15 kseniivah pH 4
Nnannzhigaurgigauaszinag

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 8.38279674 1.39713279 15.80 <.0001

Error 14 1.23765471 0.08840391

Corrected Total 20 9.62045145

M3 19HUINT 152 anova LUV CRD U841 a* vodasazanenou 15 lsentivah pH 4
Nennzhiiguugiigaaz luflues

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 5.62228065 0.93704678 10.20 0.0002

Error 14 1.28651753 0.09189411

Corrected Total 20 6.90879818

A159WUINT 153 anova LU CRD v84A1 a* Yodasazateuou 15 lyeniiudn pH 4
nannznlgungidwasuaa

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 3.98940169 0.66490028 4.11 0.0138

Error 14 2.26626947 0.16187639

Corrected Total 20 6.25567117

M1319HUINT 154 anova LUU CRD V84A1 a* vesansazareuon 15 lyeniiudi pH 4
Nannznliguugidwaz lufiues

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 2.30798868 0.38466478 2.22 0.1031

Error 14 2.42954243 0.17353875

Corrected Total 20 4.73753111




M3 HUINN 155 anova LUV CRD U84 a* vedasazanenon 15 lseniiudi pH 4 (1 Ju)

99

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.20353716 0.06784572 0.17 0.9136
Error 8 3.19107067 0.39888383

Corrected Total 11 3.39460783

M3 HUINN 156 anova UUU CRD U84 a* vedasazateuon 15 lseniiudi pH 4 2 Su)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.50790118 0.16930039 2.89 0.1020
Error 8 0.46794435 0.05849304

Corrected Total 11 0.97584553

M3 HUINT 157 anova VU CRD 04A1 a* vodasazanenou 15 lseniiuah pH 4 (5 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.27833300 0.09277767 1.07 0.4155
Error 8 0.69529440 0.08691180

Corrected Total 11 0.97362740

A1319HUINT 158 anova UL CRD v84A1 a* vodasazanenou 15 lseniiuai pH 4 (8 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.76276002 0.25425334 1.91 0.2059
Error 8 1.06296319 0.13287040

Corrected Total 11 1.82572321

M3 19HUINT 159 anova UL CRD V84A1 a* vodasazanetou 15 lseniiuah pH 4 (15 Ju)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 1.59761428 0.53253809 4.02 0.0512
Error 8 1.05854739 0.13231842

Corrected Total 11 2.65616166




M3 19HUINT 160 anova LUV CRD V84 a* vedasazanenon 15 lsentiuah pH 4 (60 Ju)

100

Source DF Sum of Squares Mean Square F Value Pr>F

trt 3 1.68528293 0.56176098 10.25 0.0041

Error 8 0.43855948 0.05481993

Corrected Total 11 2.12384241

M3 19HUINT 161 anova LUV CRD v84A1 b* yosansazateuen 15 lyeniiudn pH 4
Nnannehlgaungigauazinag

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 6.68290117 1.11381686 1.78 0.1756

Error 14 8.76753517 0.62625251

Corrected Total 20 15.45043633

M3 HUINN 162 anova LUV CRD U84 b* vodansazaieueu 15 lyeniiudn pH 4
Nennzhiiguugiigaaz luflues

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 5.08248892 0.84708149 1.00 0.4607

Error 14 11.81495897 0.84392564

Corrected Total 20 16.89744789

A159WUINT 163 anova 1Y CRD v84A1 b* vesansazaouon 15 laeniiudi pH 4
nannzhlgaungidwasuaa

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 2.17358488 0.36226415 0.56 0.7549

Error 14 9.05266611 0.64661901

Corrected Total 20 11.22625099

M1319HUINT 164 anova LU CRD v84A1 b* Yodansazaneuou 15 lseniiudi pH 4
Nannznliguugiduas Tufines

Source DF Sum of Squares Mean Square F Value Pr>F

trt 6 2.81346954 0.46891159 0.80 0.5879

Error 14 8.23903623 0.58850259

Corrected Total 20 11.05250577




M3 19HUINN 165 anova UUU CRD U8IM b* vodansazareuey 15 lyeniiudn pH 4 (1 1)
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Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.71126142 0.23708714 0.19 0.8993
Error 8 9.90761475 1.23845184

Corrected Total 11 10.61887617

M3 HUINN 166 anova YU CRD U8IA1 b* vodansazareueu 15 lyeniiud pH 4 (2 Tv)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 1.25985326 0.41995109 0.51 0.6894
Error 8 6.65018399 0.83127300

Corrected Total 11 7.91003725

A3 19HUINT 167 anova VU CRD v4A1 b* yeaansazateueu 15 laeniiudn pH 4 (5 T1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.29100328 0.09700109 0.69 0.5844
Error 8 1:12813769 0.14101721

Corrected Total 11 1.41914097

A1319HUINT 168 anova UL CRD ¥04A1 b* yeaansazaieuen 15 laeniiudn pH 4 (8 1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 0.26404427 0.08801476 0.14 0.9315
Error 8 4.93245189 0.61655649

Corrected Total 11 5.19649616

A1319HUINT 169 anova HUL CRD v84A1 b* yeaansazateuen 15 laeniiudn pH 4 (15 T1)

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 1.57402343 0.52467448 0.58 0.6459
Error 8 7.26894513 0.90861814

Corrected Total 11 8.84296857




M3 19HUINN 170 anova LUV CRD Ua4M b* vodansazaieueu 15 lyeniiudn pH 4 (60 1)

102

Source DF Sum of Squares Mean Square F Value Pr>F
trt 3 1.44642061 0.48214020 0.51 0.6879
Error 8 7.59873884 0.94984236

Corrected Total 11 9.04515945
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