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Natthida Mahachairachan 2012: Development of Ready-To-Eat Breakfast Flake from Germinated
Brown Rice Flour Fortified with Crude Extracts from Herbs. Master of Science (Agro-Industrial
Product Development), Major Field: Agro-Industrial Product Development, Department of Product

Development. Thesis Advisor: Associate Professor Kamolwan Jangchud, Ph.D. 138 pages.

The objective of this study was to study to optimum condition for extracting of cinnamon and
moringa leaves crude extract and to develop nutritious ready-to-eat breakfast flakes from germinated brown rice
flour fortified with those crude extracts which are acceptable to consumers. Results showed that the optimal
conditions for extraction to obtain the highest total phenolic compound and the highest antioxidant capacity of
cinnamon and moringa leaves were 24 hours at 35°C and 6 hours at 30°C, respectively. The effects of xanthan
gum and moisture content of mixture before baking on the qualities of breakfast flakes from germinated brown
rice flour was determined with the 3x3 factorial arrangements in completely randomized design (CRD). Two
factors were studied: 3 levels of xanthan gum (0, 1 and 2%) and 3 levels of moisture content (10, 20 and 30%
wet basis) of mixture prior to baking. The results show that an increase in moisture content and amount of
xanthan gum resulted in increased water absorption but decreased solubility of the product. An increased
moisture content prior to baking resulted in a decreased hardness and density of the product. The increase of
xanthan gum was found to result in increased hardness and density of the product . The optimal formula of
breakfast flake from germinated brown rice flour was 0% xanthan gum and 30% moisture content. The effect of
crude extract from cinnamon or moringa leaves (0.25, 0.5, 0.75, and 1.0%) on the breakfast flakes from
germinated brown rice flour was studied. The result showed that the optimum amount of crude extract from
cinnamon or moringa leaf to be 0.25 and 0.5 % , respectively. The hardness of developed products added with
crude extract of cinnamon and moringa leaves were 168.30 and 153.65 N, respectively. Consumer test revealed
that the overall liking of breakfast flakes added with cinnamon and moringa leaves extract was 6.5 and 6.5,
respectively. The shelf-life of breakfast flakes from germinated brown rice flour fortified with cinnamon and

moringa leaves crude extract kept at -18 , 30+2 and 45 °C was revealed to be at least 6 weeks.

Student’s signature Thesis Advisor’s signature
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1Y 1 [ ] 4 a ]
A9ANADINU Charoenthaikij agAnE (2009) na1111 uthdhudniuguaenuza 105 Janaw



43

A A = = o Y = T ' = 2 .
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MANUHIN 3
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MINIWUINA 91 M3lasuutlasminnuaig (L) ve1msssiausunuiladinde

WwnEsNEIAnareIINaYL s

A A IS o o J.
DURANNT a4 I2YSINUNUVINEN (ﬁ‘]Jﬂ"I“I’T)
<3 (% 1% d
Lﬂ‘]Jiﬂ‘]sﬂ(ﬁ‘lJmﬁ) NN 0 2 4 6
A 69.19°+0.13  69.07°+0.30  68.89'+0.00  68.87 +£0.02
. B 70.48°+0.01  70.24'+0.00  70.09'+0.22  69.86 +0.09
-18 DAY LB YT . . . .
C 49.70°£0.01 49.74°+0.04  49.77'+0.08  49.73'+0.02
D 60.16'+0.08 60.17°+£0.04  60.11°+0.05 60.11°£0.03
A 69.19'+0.13  67.55°4043  67.06°+0.04  67.48°+0.51
gangives B 7048001  68.95'+0.04  68.75°:0.04  68.53'+0.10
(30+2 o9 IvALTER)  C 49.70'+0.01  47.77°+0.08  47.50°+0.13  46.70"+0.02
D 60.16'+0.08 60.17°£0.17  58.23°+£0.05 57.70°+0.23
A 69.19°+0.13 68.38'+0.00  67.03°£0.09 66.82°+0.06
. B 70.48°+0.01  68.54'+0.07  67.31°40.04  67.26+0.03
45 3Ly b d
C 49.70'+0.01 46.51'+0.03  46.01°+0.02  45.30°+0.09
D 60.16'+0.08 59.54°£0.08  58.50°+0.15 58.30°+0.10

[ v @ 1

a-c = U A 9 a 1 = A [ =KX A
wnawe: 1 Muedd Anndsuesveyaned luuuIuoUAINUNLAIBNY AN U8 |

ANUUANANAUNEADA (p< 0.05)

A = liRuensana, B = @NUsUUNUNY, C = ANAITHIUNNDVIFY , D = 1ANET

CRMRDYSTETEREY
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\ M 1 d =) 1
MmNt .2 msilasuutasmanuiuduag (a*) "116\1611415&“]95}1‘]11!@1Llwumﬂllﬁ\‘l‘%?

ndessendsuaTananeIuINayu Ing

A A IS o o J
DURANNT a4 ITYSLINUNUINH (ﬁ‘]Jﬂ"I“I’T)
<3 (% wﬂ d
Lﬂ‘Uﬁﬂ‘]&ﬂ(ﬁ ﬂ'lﬁ) 2GRN 0 2 4 6
A 10.50'+0.03  9.69'+0.08 9.63°+0.08 9.66"+0.04
. B 9.24'£0.04  8.83"+0.57  8.67":029  8.56"%0.15
-18 DAyl . b b N
C 1175037 11.53°+0.12  11.57°£030  11.22%+0.04
D 5.12°40.01 4354036  4.167£0.08  3.94°+0.20
A 10.50°£0.03  10.30°£0.46  9.97"+0.12  9.47"+0.24
guUNYino B 9.24"£0.04  9.50+0.06  9.47+0.14  9.21":0.09
(30+2 pep vl C 11.75'£0.37  11.61°+0.59 11474022 11.02°'£0.21
D 5.12°+0.01 4.97+0.31 4.40"+0.18 4.17°+0.22
A 10.50'0.03  10.41°+0.00 10.38"+0.73  9.98"+0.02
. B 9.24'+0.04  9.72'#0.27  9.45+0.08  9.66+0.06
45 93y . . b b
C 11.75'+0.37  11.85+0.15  11.20°+0.20  11.03°+0.05
D 5.12°40.01  4.73°+0.08  4.30°:0.34  4.20°+0.21

[ v @ 1

a-c = U A 9 a 1 = A [ =KX A
HULYiA: NUIYDI mmaamawagamgiuumuaummﬂum IDNHIANNIU UUIYDI U

ANUUANANAUNEADA (p< 0.05)

A = liAuesana, B = BNUsUUNUNY, C = @ANAITHIUNNDVIYY , D = 1ANET

CRMRDYSTETEREY
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|l M 1 d =Y 1
MI19UINA 93 Madsuulasaanududinass (b%) Y01 ITE AL INLTaE1)

ndessendsuasananeIuINayu Ing

QUNQUNTI 2 szeznaunusnm (§an)
BUsnEN
NAadN
(@) 0 2 4 6
A 31.02°+0.29 31.24°+0.01 30.10'+0.28 31.95'+0.44
-18 94971 B 30.99°+0.03  30.23"+0.12  30.16"+0.70 30.14"+1.17
LFRLT e C 21.05°+0.20 21.40°+0.08 21.32°+0.58 21.30°+0.48
D 34.49°+0.14 34.28°+0.12 34.24°+0.13 34.17"+0.15
. A 31.02'£0.29  31.04'+0.10 31.19'+0.65 31.71'+0.62
a‘mw@luwaq a a ab ab
B 30.99°+0.03 31.09°+0.56 30.737+0.37 30.68"'+0.23
(30:I:2 QQP” a ab ab abc
. C 21.05£0.20  20.39"+0.40 20.58"+0.45 20.07"°£0.01
LK e) , 5 ,
D 34.49°+0.14 34.17+0.67 33.38°+0.12 33.28 °+0.13
A 31.02°+0.29 31.19°+0.09 31.11°+0.25 31.71°+0.33
45 9971 B 30.99%£0.03 30.86"£0.33 30.71°+0.21 30.51"+0.24
ERICT| C 21.05020  20.77°+0.31 20.33%40.36 19.99°40.25
D 34.49°+0.14  34.00°+042  33.93"+0.93 32.84™+0.10

[ v @ 1

a-c = ' a Y A ' = Aa o =K A
wnawe: " Mued Aundsueveyaned luuuIueUAINUNLAIDNY AN U8 |

ANUUANANAUNWEADA (p< 0.05)

A = li@uensana, B = GNUsUUNUAY, C = AUAITHIVINBUIFY , D = 1ANTT

nenuan luue gu
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a = ' Y a ' 9 Y )
M5 UINT 94 Msdaeguudasm a, °U6@61%15&%1%uﬂllwu%1ﬂuﬁ\‘]5111’Jﬂa’E]N@ﬂLﬁillZ‘ﬁi

ananeuIneyu Ins
a A IS o o J.
DUNNNUNT a4 I2YSINUNUVINEN (ﬁ‘]Jﬂ"I“I’T)
<3 (% wﬂ <.
Lﬂ‘]Jiﬂ‘]eﬂ(ﬁ ﬂ1ﬁ) 2GRN 0 2 4 6
A 0.31°+0.00 0.31°+0.02 0.31°+£0.00 0.31°+0.00
. B 0.31'£0.01  0.31'+0.00  0.33'+0.01 0.33"+0.01
-18 DIy . . . .
C 0.30°+0.01 0.31°+0.01 0.31°+0.00 0.31°£0.02
D 0.30°+0.01 0.30°+0.01 0.31°£0.01 0.31°+0.00
. A 031'+0.00  031'+0.02  0.31':0.00  0.30°+0.00
Qmwguwm . . . .
B 0.30°+0.01 0.31°+0.01 0.32°+0.00 0.32°+0.01
(3042 99N ) , X
. C 0.30+0.01  031'+0.01  0.317%0.00  0.33'+0.00
L%alﬁlf‘c’lﬁ)
D 0.30°+0.01 0.31°+0.00 0.32°+0.01 0.33°+0.01
A 03140.00  0.31°40.02  0.33°+£0.00 0.34°+0.01
45 93N B 0.31°+0.01 0.32°+0.01 0.32°+0.00 0.34°+0.00
raIF e C 0.30+0.01  0.32°40.01  0.33'+0.01 0.35'+£0.00
D 0.30+0.01  0.32°:0.00  0.33"+0.00  0.35+0.01

[ v @

= 1 A 9 A v =) A 1 Y] =
MWINEIHE: a - d HUEDI ANRALYRITBYANDY ILUUIUDWALINUNTAIDNYIAINY HUEDI
UANUUANANAUNNEDA (p< 0.05)
A = liRuensana, B = @NUsUUNUNY, C = ANAITHIUNNDVIFY , D = 1ANET

CRMRDYSTETEREY
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a = J < 9 a [l 9 Y 2
MAMINNNUINN 35 ﬂﬁ!ﬂafJ‘l!LL‘]Ja\‘]ﬂWﬂ”JﬁJLHNGU’ENE]TVH?LG]ﬂ"]f‘L!@LLNH%WﬂLL{IQmT?ﬂﬂ@QQ@ﬂLﬁSN

asananeIunayu ns

qunums 2 szazaunvine (§a)
Busnu
12BN
(@) 0 2 4 6
A 150.12+2.63 149.56+8.48 148.96+0.84 148.34+1.36
-18 997 B 160.01+0.98 159.3442.15 158.36+1.64 157.38 +5.87
EIG L C 160.514+4.52 159.4043.17 158.76+6.74 157.0340.16
D 153.14+4.11 150.62+5.14 150.70+2.01 150.47+7.94
. A 150.12+2.65 149.83+0.53 149.12+1.01 148.61+9.48
Qmwguwm
B 160.01+0.98 159.65+2.16 159.54+6.03 156.06+2.92
(30+2 99N
. C 160.51+4.52 159.67+8.14 158.75+3.15 157.98+5.57
1B QKT )
D 153.14+4.11 151.13+£1.62 150.91+5.01 149.57+6.21
A 150.12+2.65 149.45+5.13 149.74+6.87 149.29+1.30
45 93 B 160.01£0.98 158.37+9.24 159.40+3.18 157.03£0.16
EIG L C 160.51+4.52 159.52+3.82 158.45+3.14 156.20+6.19
D 153.14+4.11 151.52+4.78 148.30+2.15 147.81+8.14

wneme: " lilanuuanannuedalitedidgnieada (p>0.05)

’L’fﬁﬁfﬂ‘]ﬁnﬂi‘ﬂﬂ\lgzh

A = li@uensana, B = GNUsUUNUAY, C = [AUAITHINUIINDVIFY , D = 1AL
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a A a dy Y a 1 9 Y
ATTNNUINN 36 ﬂTﬂﬂa8uuﬂaﬁﬂﬁMWmQOTNWHMBQﬂ?ﬁ?ﬂ%?%ﬂﬂﬂﬂﬂﬂ?ﬂuﬂﬂ%13ﬂﬂﬂﬂﬂ®ﬂ

AsNENTANAeUINAYU T

guMQUNI 3 szazaunuine (Fam)
AUsHE
NN
(@) 0 2 4 6
A 3.06£0.01 3.04+0.31 3.07£0.21 3.10+0.04
-18 94fN B 3.05+0.02 3.05+0.20 3.07+0.02 3.07+0.04
EIG L C 3.00+0.06 3.08+0.06 3.07+0.02 3.08+0.02
D 3.03+0.11 3.04+0.07 3.09+0.08 3.06:+0.04
. A 3.06'+0.01 3.14'+0.28 3.25'+0.20 3.13+0.09
QunYUNoN b b ® .
B 3.05°£0.02 3.08"+0.12 3.10"+0.01 3.24"£0.01
(3042 99N 5 N o .
. C 3.00°£0.06 3.08"+0.12 3.15+0.07 3.28"+0.01
1B QKT )
D 3.03'+0.11 3.14°+0.04 3.22°+0.16 3.30+0.01
A 3.0640.01  3.13%:0.099  3.27°+0.09 3.37°£0.04
45 937 B 3.05" +£0.02 3.20° £0.08 3.23"+0.38 3.39° +0.06
ERICT| C 3.00°+0.06 3.19"+0.02 3.27°+0.09 3.33'+0.14
D 3.03"+0.11 3.16'+0.01 3.34°+0.01 3.39°+0.06

[ v @ 1

e * e mumdsvesdeyafioglunaueudenfuitfisnysdaiu wueds 3
ANUUANANAUNWEADA (p< 0.05)
™ Nifianuuananiuedalitiodiyn1edna (p>0.05)
A = li@uensana, B = GNusUUnUAY, C = AUAITHINVINBUIFY , D = 1ANET

CRMRDYSTETEREY
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a = 1 9 a ' 9 Y a2
MINNHNUINN 37 msilasunlasa TBA ﬂjmmmmﬂ%ummumﬂuﬁwnﬂamqamﬁm

asananeIunayu Ins

QUNQUNTI 2 szazaunvine (§a)
AUsHE
NN
(@) 0 2 4 6
A 0.5420.01 0.55+0.01 0.5620.02 0.56+0.03
-18 94fN B 0.53+0.00 0.54+0.00 0.55+0.02 0.55+0.01
EIG L C 0.52+0.00 0.52+0.03 0.54+0.00 0.54+0.01
D 0.50+0.00 0.53+0.03 0.53+0.00 0.54+0.01
., A 0.5440.01  0.58°£0.01 0.61"+0.00 0.69'+0.01
Qmwguwm d . b .
B 0.53°+0.00 0.55°+0.01 0.58"+0.01 0.62"£0.01
(3042 99N 5 . ) .
. C 0.52°+0.00 0.53°+0.00 0.53°+0.01 0.56"£0.02
1B QKT ) , ,
D 0.50"£0.00 0.54°+0.00 0.54°+0.00 0.56"£0.01
A 0.54"+0.01 0.67°+0.02 0.67°+£0.02 0.70"+0.00
45 99A B 0.53+0.00 0.62°+0.00 0.62°+0.01 0.68°+0.02
ERICT| C 0.52°+0.00 0.54°+0.01 0.57'+0.01 0.59°+0.01
D 0.50°+0.00 0.56’+0.01 0.58"+0.00 0.60°+0.01

[

v * vaneds mmdsvesdeyaiioglunuaneudertuiiidasnyseatu vaneds
ANUUANANAUNWEADA (p< 0.05)
™ lifianuuanannuedeiivedAgnieana (p>0.05)
A = li@uensana, B = GNusUUnUAY, C = AUAITHINVINBUIFY , D = 1ANET

CRMRDYSTETEREY
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d’ = = = 9 a 1 9 Y a
A1 NHUINT 98 ﬂﬁ!ﬂafJ‘L!LL‘lJa\‘]ﬂTé’fL‘Via@\1GU6361%15L‘]ﬂ‘]jummuﬂ1ﬂuﬁ\‘lEUTJﬂEI@N@ﬂm’ﬁJ

asananeIunayu Ins

guMQUNI 24 szazaunuinY (Fam)
AUsHE
NAadN
(@) 0 2 4 6
A 7.10"+£0.88 7.02°+£0.90 7.12°+0.75 7.16°+1.01
-18 93f1 B 7.08'+0.93 7.05°+0.98 6.94°+0.92 7.10°+0.88
LFRLT e C 0.00 0.00 0.00 0.00
D 0.00 0.00 0.00 0.00
. A 7.10'+0.88 7.07'+0.99 7.07'+0.75 7.18°+1.00
Qmwguwm . . . .
B 7.08'+0.93 7.00°+0.99 6.89°+0.87 7.06'+0.84
(3042 93PN
. C 0.00 0.00 0.00 0.00
1B QKT )
D 0.00 0.00 0.00 0.00
A 7.10°+0.88 6.97'+0.92 6.87'+0.76 7.08'+0.98
45 937 B 7.08°+0.93 6.99°+£0.93 6.87'+0.85 7.18°+0.86
ERICT| C 0.00 0.00 0.00 0.00
D 0.00 0.00 0.00 0.00

]
I 1 v v

' A 9 s Aa [ =) [ = 1
Wanewe: ArndsvosdoyaneglunniueuRrnuniaionysfeddy vueda ludianw
UANANAUNWEADA (p> 0.05)
A = li@uensana, B = GNUsUUNUAY, C = AUAITHIVINBUIFY , D = 1ANTT

nenuan luue gu
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d’ = |d:§l 9 a 1 9 Y a
AT NAUINT 99 ﬂTﬂﬂaﬂuuﬂaﬁﬂ1ﬁu1@1@%6361%1%%1%uﬂuwuﬂ1ﬂuﬁﬂm13ﬂﬂ@ﬂﬂ@fﬂﬁiu

asananeIunayu Ins

guMQUNI 3 szazaunuine (Fam)
AUsHE
26BN
(@) 0 2 4 6
A 0.00 0.00 0.00 0.00
-18 937 B 0.00 0.00 0.00 0.00
HALTE A C 9.80°+0.79 9.64°+0.90 9.52°+0.777 9.48°+0.81
D 0.00 0.00 0.00 0.00
. A 0.00 0.00 0.00 0.00
Qmwguwaa
B 0.00 0.00 0.00 0.00
(30+2 D3 . . . 2
. C 9.80°+0.79 9.41°£1.07 9.38"+0.80 9.43'+0.71
1B QKT )
D 0.00 0.00 0.00 0.00
A 0.00 0.00 0.00 0.00
45 93N B 0.00 0.00 0.00 0.00
HALTE A C 9.80°+0.79 9.34°+0.98 9.30°+0.64 9.36'+0.68
D 0.00 0.00 0.00 0.00

Waeg: AuRdevoItolya

oy

UANANAUNWEADA (p> 0.05)

19 @

Ty ueuAeIAUNIA AN IASIAY HU1EDT TuTiA

A = li@uensana, B = GNUsUUNUAY, C = AUAITHIVINBUIFY , D = 1ANTT

nenuan luue gu
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d’ = 1A 9 a 1 Y Y a
AT NHUINT 910 ﬂmﬂaﬂuuﬂmmmmmmmm‘msmﬂmmmummgﬂwnﬂamwﬂmiu

msananeunayu ns

QuMQUMI 24 szazaunuine (Fam)
Busnu
NAadN
(@) 0 2 4 6
A 0.00 0.00 0.00 0.00
-18 94N B 0.00 0.00 0.00 0.00
HALTE A C 0.00 0.00 0.00 0.00
D 8.99°+1.03 9.05°+0.75 8.92°+0.78 8.93°+0.92
. A 0.00 0.00 0.00 0.00
Qmwguwm
B 0.00 0.00 0.00 0.00
(30+2 99N
. C 0.00 0.00 0.00 0.00
LK Ye)
D 8.99°+1.03 8.83'+0.96 8.72'+0.97 8.77'+0.83
A 0.00 0.00 0.00 0.00
45 93 B 0.00 0.00 0.00 0.00
HALTE A C 0.00 0.00 0.00 0.00
D 8.99°+1.03 8.79°+0.87 8.54°+0.91 8.68°+0.64

]
I 1 v v

' A 9 s Aa [ =) [ = 1
Wanewe: ArndsvosdoyaieglunniueuArnuniaionysfeddy vueda lutianw
UANANAUNWEADA (p> 0.05)
A = li@uensana, B = GNUsUUNUAY, C = AUAITHIVINBUIFY , D = 1ANTT
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a A A A Y A ! v v a
MINNHNUINT 911 ﬂmﬂafJumeﬂauwumma1mnwwummumﬂuﬂwnﬂamaamaiu

msananeunayu ns

guMQUNI 24 szazauAuine (Fam)
AUsHE
NAadN
(@) 0 2 4 6
A 0.00+0.00 0.00£0.00 0.000.00 0.000.00
-18 4AN B 0.00+0.00 0.000.00 0.000.00 0.000.00
HALTE A C 0.00=0.00 0.00+0.00 0.00+0.00 0.00+0.00
D 0.00=0.00 0.00+0.00 0.00+0.00 0.00+0.00
., A 0.000.00  0.00£0.00  0.560.65  1.61"£0.82
QNWQNW@Q . he b .
B 0.00"£0.00 0.38"+0.46 0.52"+0.58 1.52°+0.44
(3042 99N . . ) .
. C 0.00"£0.00 0.00°£0.00 0.32°+0.41 0.95"£0.48
1B QKT ) , , ,
D 0.00°+0.00 0.00°+0.00 0.05°+0.16 0.89°+0.83
A 0.00"£0.00 0.60°+0.86 0.94°+0.61 2.14"+0.50
45 99A1 B 0.00"£0.00 0.48%+0.47 0.86°+0.80 2.14°£0.61
HALTE A C 0.00°£0.00 0.00°£0.00 0.55°£0.63 1.08°+0.98
D 0.00°£0.00 0.00°£0.00 0.12°+0.36 2.01°£0.64

v @ 1

a-c =2 1 a Y A = o Aa [ =2 2
wnawe: " Mued Aundsueveyaned luuuIueUAINUNLAIDNY AN U8 |

ANUUANANAUNWEADA (p< 0.05)

A = li@uensana, B = GNUsUUNUAY, C = AUAITHIVINBUIFY , D = 1ANTT

nenuan luue gu
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a = < Y a ] 9 Y a
ATTNNUINN 912 ﬂﬁlﬂafJ‘L!LL‘]Ja\‘]ﬂ’.ﬂlll!slNGU’ENEﬂWWﬁL"]ﬂ"]ﬂ!ﬂLLWUi]'lﬂl,!,ﬁ\‘l"llTJﬂa’E]\i\i@ﬂlﬁill

msananeunayu ns

QuMQUMI 24 szazauAuine (Fam)
Busnu
NAAN
(@) 0 2 4 6
A 8.37+0.94 8.17+0.74 8.02+0.90 8.1140.69
-18 93/ B 9.13+0.87 8.90+0.91 8.92+1.12 8.71+0.63
G0 C 9.27+0.94 9.08+0.93 8.72+1.03 8.68+0.92
D 8.36+0.99 8.41+0.87 8.21+1.12 8.3140.62
. A 8.37+0.94 8.11+0.69 7.95+1.04 7.81+0.89
QUM YUHDY
B 9.13+0.87 8.75+0.73 8.57+0.71 8.46+0.83
(30+2 99N
. C 9.27+0.94 8.76+1.11 8.61+1.16 8.66+0.93
1B QKT )
D 8.36+0.99 8.29+1.01 8.17+1.14 8.2440.57
A 8.37+0.94 8.06+0.72 7.64+1.04 7.54+0.80
45 937 B 9.13+0.87 8.60+1.00 8.54+0.70 8.41+0.81
ERIG 0 C 9.27+0.94 8.69+1.04 8.47+0.99 8.46+1.06
D 8.36+0.99 8.15+0.99 8.09+1.00 8.044+0.91

S o [

wneme: " fegluniuewdsiny vuneds lilianuuanandueditsdidgneana
(p>0.05)
A = li@uensana, B = GNUsUUNUAY, C = [AUAITHINUIINBVIFY , D = 1AL
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MIUINN 913 Maasuulassmsseusurssomsssiaurunuilatnindssion

A NATANAROUNINYU TN

gUNQUNI 24 szaznaunusnE (Fa)
BUSnEN
NAaDN
(@) 0 2 4 6
A 7.80°£0.92 7.45"+0.98 7.05"+0.80 6.65"+0.78
-18 0411 B 7.5540.69  7.25%1.06  6.85"+0.78  6.80"+0.67
LFRLT e C 7.90°+0.84 7.30"+1.11 6.95"+0.72 6.75"+0.68
D 7.75'+0.89 7.20"+0.98 6.90"+0.81 6.75"+0.68
., A 7.80°+0.92 7.30"+1.01 6.90°+0.74 6.80°+0.79
Qmﬂﬂvu‘ﬂﬂﬂ a a abc be
B 7.55"£0.69 7.10+1.20 6.75"°+0.82 6.70"+0.71
(30+2 99PN . o o o
. C 7.90'+0.84 7.40™+0.94 7.05™+1.09 6.95™+0.60
1B QKT ) . ) .
D 7.75°+0.89 7.307+1.01 6.80+0.98 6.70 °£0.67
A 7.80°£0.92 7.10"£1.05 6.75"+0.63 6.65"+1.03
45 99A B 7.55"£0.69 7.00"°+0.94 6.55"+1.19 6.40"+1.10
ERICT| C 7.90°+0.84 7.05"+1.09 6.70+0.67 6.60"+0.88
D 7.75°+0.89 7.15"+1.00 6.55"+1.12 6.40"+0.81

[ v W 1

a-d =2 J a Y A 1 = A o =X A
wnawe: " vnede Aundgvestoyanod luuuINBUALITMUINNAITNYIANNY HU18DI 1]

ANUUANANAUNNADA (p< 0.05)

A = li@uensana, B = GNUsUUNUAY, C = AUAITHIVINBUIFY , D = 1ANTT

nenuan luue gu
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