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Abstract

Macaroon is pastry products from France. The main components are almonds, sugar and egg whites. The
almond powder was imported from abroad that made the product cost was higher. This research aim to
replace the almond powder with peanut powder and cashew powder. Both of these can be found easier
and cheaper than the almond in Thailand. The experiment was vary the ratio between almond powder :
peanut powder and almond powder : cashew powder in 6 levels as shown 90:10, 70:30, 50:50, 30:70,
10:90 and 0:100 by weight of almond powder used in the formula. The sensory testing was analyzed by
different from control methods (rank sum test at 95% confidence level). The result shown that peanut
powder cannot be substituted with almond powder because the flavor is specificity. But can substitute
almond powder with cashew powder at concentrations 50:50 by without affecting the appearance and
sensory quality. Analysis effects of physical with the texture analyzer found to have a hardness equal

147.41 by unlike almond powder at concentrations 100 significantly.
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H ' 1 [ J,
ﬂ151\1ﬁ 2.6 llﬁﬂ\iﬂ'ﬁlﬁﬂﬂ!ﬁﬂﬂﬂmﬂ']ﬂ']\‘liﬂ%u'lﬂ15ﬁﬂ 100 N (3.5 99UN)UDY Peanut, Cashew

1oy Almond

Nutrition Peanut Cashew nut Almond
Energy 2385 kJ (570kcal) 533 kcal 2408 kJ (576kcal)
Carbohydrates 2lg 30.19¢ 21.69 ¢
Flour - 2349 ¢g 0.74 g
Sugar Og 591¢g 389¢g
Dietary fiber 9¢ 33¢g 122 ¢
Fat 48 ¢ 4385¢ 4942 ¢
Saturated 7g 7.78 g 3.731¢g
Monounsaturated 24 ¢ 238 ¢g 30.889 g
Polyunsaturated 16 g 7.85¢g 1207 g
Protein 25¢g 1822 ¢ 2122 ¢
Water 426¢g 52¢g 4.7 g
Thiamine 0.6 mg (52%) 0.42 mg (37%) 0.211 mg (18%)
Riboflavin - 0.6 mg (5%) 1.014 mg (85%)
Niacin 12.9 mg (86%) 1.06 mg (7%) 3.385 mg (23%)

Pantothenic acid

1.8 mg (36%)

0.86 mg (17%)

0.469 mg (9%)

Vitamin B6 0.3 mg (23%) 0.42 mg (32%) 0.143 mg (11%)
Folate 246 pg (62%) 25 ng (6%) 50 pg (13%)
Vitamin C 0.0 mg (0%) 0.5 mg (1%) -
Vitamin E - 0.9 mg (6%) 26.2 mg (175%)
Calcium 62 mg (6%) 37 mg (4%) 264 mg (26%)
Iron 2 mg (15%) 6.68 mg (51%) 3.72 mg (29%)
Magnesium 184 mg (52%) 292 mg (82%) 268 mg (75%)
Manganese - 1.66 mg (9%) 2.285 mg (109%)
Phosphorus 336 mg (48%) 593 mg (85%) 484 mg (69%)
Potassium 332 mg (7%) 660 mg (14%) 705 mg (15%)
Sodium - 12 mg (1%) 1 mg (0%)
Zinc 3.3 mg (35%) 5.78 mg (61%) 3.08 mg (32%)
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Number of | Number of correct answer necessary | Number of | Number of correct answer necessary

tasters to establish level of significance tasters to establish level of significance
* *% ok * *% o
5% 1% 0.1% 5% 1% 0.1%

7 5 6 7/ 29 15 17 19

8 6 7 8 30 16 17 19

9 6 7 8 31 16 18 19

10 7 8 9 32 17 18 20

11 7 8 9 33 17 19 20

12 8 9 10 34 18 19 21

13 8 9 10 35 18 19 21

14 9 10 11 36 18 20 22

15 9 10 12 37 18 20 22

16 10 11 12 38 19 21 23
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17 10 11 13 39 19 21 23
18 10 12 13 40 20 22 24
19 11 12 14 41 20 22 24
20 11 13 14 42 21 22 25
21 12 13 15 43 21 23 25
22 12 14 15 44 21 23 25
23 13 14 16 45 22 24 26
24 13 14 16 46 22 24 26
25 13 15 17 47 23 25 27
26 14 15 I17/ 48 23 25 27
27 14 16 18 49 28 25 28
28 15 16 18 50 24 26 28




Number of | Number of correct answer necessary | Number of | Number of correct answer necessé%?
tasters to establish level of significance tasters to establish level of significance
* *x *k % * *% *kk
5% 1% 0.1% 5% 1% 0.1%
51 24 26 29 80 35 38 41
52 25 27 29 81 36 38 41
53 25 27 29 82 36 39 42
54 25 27 30 83 37 39 42
55 26 28 30 84 37 40 43
56 26 28 31 85 37 40 43
57 27 29 31 86 38 40 44
58 27 29 32 87 38 41 44
59 27 30 32 88 39 41 44
60 28 30 33 89 39 42 45
61 28 30 33 90 39 42 45
62 28 31 33 91 40 42 46
63 29 31 34 92 40 43 46
64 29 32 34 93 40 43 46
65 30 32 35 94 41 44 47
66 30 32 35 95 41 44 47
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67 30 33 36 96 42 44 48
68 31 33 36 97 42 45 48
69 31 34 36 98 42 45 49
70 32 34 37 99 43 46 49
71 32 34 37 100 43 46 49
72 32 35 38 200 80 84 89
73 33 35 38 300 117 122 127
74 33 36 39 400 152 158 165
75 34 36 39 500 188 194 202
76 34 36 39 1000 363 372 383
77 34 37 40 2000 709 722 737
78 35 37 40

79 35 38 41
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MANUINN 9.1.13
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1
16

Time (sec)

ATINBATITIUTLNINUTIADIAIVDININTOINUDIAEIANUAUTY 100

=% Oneway
[DatasSet(]
Descriptives
hardness
95% Confidence Intersal far

1 tean Std. Devigtion | Std. Error | Lower Bound | Upper Bound | Minirmurm | Maximurm
almand 100 10 245 5161 4304819 | 15194449 211.1438 2798884 131.25 an3.40
al490 :ca10 4} 293 4760 4454572 | 1818571 246.7281 3402234 23548 3I63 .84
al 70 ca30 B | 238.9448 86.78291 | 3542893 147.8717 3300178 136,48 38r.a2
alal :ca a0 B 147 4104 TE7E224 | 31.358030 BE.2220 227.959490 an.7y 298 28
al30:cavo 4} 183.2862 a6 36841 2301231 1241312 2424412 120034 3420
al10:cagn 6 | 2259618 82091613 | 33.85037 138.9467 329770 G862 294,749
caschew 100 B 231.2713 3308276 | 1380593 196.5531 265 9896 18776 27493
Total 46 | 2255927 7208138 | 1062928 2041842 247.0012 Double-clickta 7-52

activate |
ANOVA

hardness

Surm of

Squares df Meah Souare F Sig.
Between Groups 80296044 1] 13382674 33498 .ong
Within Groups 1534576496 349 3837.858
Total 2338724540 45
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Post Hoc Tests

Homogeneous Subsets

hardness

Duncan®
Subsetforalpha=0.05

riimanaE7 M L 1 3
al50:cas 6 | 147.4104
al30:ca?l G | 183.2862 | 183.2662
al10:cal0 B 2259618 | 2259618
caschew 100 B 232713 | 2312713
al 70 ca 30 f 238.8448 | 238.0448
almand 100 10 2458161 | 2454161
al90:call f 2934760
Sig. 314 122 083

Means far groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = B.364.
h. The group sizes are unequal. The harmonic mean ofthe
group sizes is used. Type | errar levels are not guaranteed.

SAVE OUTFILE="C:\Users\Winé4bit\Desktop\AlmondCaschew.=av'

/COMERESSED.

Double-click to

activate

MANUINT 9.1.14 LL’L"fﬂQﬂ'Tﬂﬁ%m‘ﬂgﬁ SPSS 493 Almond : Cashew

=% Oneway
[DataSetl]
Descriptives
hardness
5% Confidence Interal for

I lean Std. Deviation | Std. Error Lowar Bound Upper Bound Winimum | Maximum
almand 100 10 | 2455161 48.04919 | 1519448 211.1438 279.8884 131.25 303.40
al 80 :pe10 B | 4391773 159.74641 6521620 2715338 BOE.8209 33810 TED.42
al 70 pe 30 G | 8554625 211.73820 | 86.44176 f33.2569 10776681 f16.08 1210.67
al 50 pe 50 6 | 817.1868 14162286 | 47.81729 BES.5628 965.8109 59557 1013.09
al 30 pe 70 6 | 817.1868 14162286 | 47.81729 BES.5628 965.8109 59557 1013.09
al 10 : pe 80 B | 3649174 14055150 | &7.37991 274177 5124173 23958 631.68
penut 100 B | 310.4770 2840241 12.00348 279621 341.3329 28287 359.14
Tatal 46 | 52348132 283274445 et 38.391 BO7 B354 131.25 121067

Double-click to
activate
ANOWVA
hardness
Surn of
Squares df Mean Square F Sig.

Between Groups 2834793.680 5 489132.280 28211 .oao
Within Groups 676204881 k] 17338.587
Tatal 3610998.561 45
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Post Hoc Tests

Homogeneous Subsets

hardness

Duncan?®
Suhszet for alpha=0.05

P FR L) M 1 2 3
almond 100 10 | 2455161
penut 100 B | 304770 | 3104770
al10:pe 80 B | 3649175 | 3648175
al80:pe0 ] 4391773
al A0 :pe 50 ] 817.1868
al30:pe 70 A B17.1868
al 70 :pe 30 A 8554635
Sig. 134 A07 B30

heans far groups in homogeneous subsets are displayved.

a. Uses Harmonic Mean Sample Size = 6.364,
b. The group sizes are unequal. The harmonic mean of the
group sizes is used. Type | errar levels are not quaranteed.

SAVE OUTFILE='C:\Users\Win&4bit\Desktop\AlmondPenut.sav"
/COMPRESSED.

H 1 a L4
mﬂl%m?nﬁ 1.1.15 LF@ANINITAUATIEH SPSS U939 Almond : Peanut

a d
3.2 ﬂ1§3!ﬂ§18’,1“if’!mﬂ17‘|ﬂ1\‘ilﬂﬁ
d
gulnsal
1. AaUWAIaAn (a, box)
4 a d 1w o g
2. I939ATIEHANUTUANININ (Water Activity Meter ; Aqualab, CX3TE, USA)
YUADUNMTNAADY
a d' 1 d' a o a J o [}
1. L‘]_]ﬂlﬂﬁﬂ\illﬁg’t‘gulﬂﬁﬂﬂﬂﬁgﬂ']ﬂ! 30 HIN NBUNINITUATIZTUAIDYIN
%3 ] % =) tﬁ' 1T a é U =)
2. m'ifgm’e)mmﬂﬂiumuwmﬁmﬂ (aw box) NHLO1A TﬂﬂulillﬂuﬂﬁﬂﬂlﬂﬁﬂaUWﬁWﬁﬁﬂ (aw
box)
Y ] ]
3. aﬂau%ﬂﬂlﬂ\imdﬁ@ﬁﬂ@ﬂiJTﬂ”Iﬂ@]'JLﬂ%ﬂ\ﬁnﬂﬁnlﬂuﬂ open/load LLaiﬁﬁTﬂTiiﬁ@]ﬁUWﬁTﬁ@]ﬂ (aW
box) ad'lal

Yy 1] Y
4. svaudnn U ludnasesndundmmrisduryuijuvesausnaind s open/load 11

o ' A A o N s A A o a o 9 v = A o
I UN read IATOIISLTUNINITUAIICH LUBIATOININITUATISHLITIUIDYLLAD IS Y muapmmaum

=) = A a 49! 1 1Y ~ Y
ngllle\Ifﬂ‘ﬁa’ENﬂﬁg‘WiTJEIJuEnuNaG]'JLﬁGIJVIWUﬁ]@

)



@

5. YU

! o

ONEWAY anfissiwanwin 5Y ohnoodrn
JSTATISTICS DESCRIPTIVES
/MISSING RNALYSIS
JPOSTHOC=DUNCAN ALPHA(0.05).

Oneway

[DataSet(]

Warnings

9 1
ﬁf‘l?’ﬂ MMsia 3 A59 1A LRy

Post hoc tests are not performed for AR LR WL because atleast one group
has fewer than two cases.

. ' a ¢ d 3 a
ﬂ1ﬂw1—!3ﬂﬁ 4.2.1 LFAANAINITAATIEH SPSS UBIDINN 3 ¥ UA Almond Peanut Cashew

a J (YY)
1.3 ﬂ]ﬁ?!ﬂi1Zﬁf'n5ﬂﬂﬁ®ﬂﬂﬂ!ﬂ1ﬂﬂ1\‘iﬂi$ﬁ1‘ﬂﬁﬂwﬁ

]
A

ginsal

v 9
v 0

Ay

I. ITO9WIU

TMUD

gn

M1 Ju KD-810,811

Cpseunily
. WENaaan

2
. D199UANN

5. Spatula
6. uilsaila

7. 1930atlu

9. MOV

4 y v
. !ﬂ%ﬂ\iNﬁﬂlluﬂ@]ﬁl!ﬂﬂﬁ?@@gﬂi@

Descriptives
AT A AT
95% Confidence Interval for
Mean
I}l Mean Stdl. Deviation | Std. Error | Lower Bound UpperBound | Minirmum | Maximum
HIERND A 1 3200 32 32
HaTAHIA 1 2900 29 29
WL 123N S 1 23100 ; : 4 . ey 3
Total 3 3067 01528 00882 2687 3446 .29 32
ANOVA

AT AT

Sum of

Sguares df Mean Sguare Sig.
Between Groups 000 2 000
Within Groups 000 1]
Total .ooo 2
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10.
11.
12.
13.

5.

6.

nszay

7.
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v A
W1y
nszay 'l
=
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uuunageuN ST amMaung

YUADUNTNAADY

Y 1 U g Q' ol
. ‘]f\?N\?E]ﬁ‘JJ?J‘L!@{ 100 ﬂi‘JJi’E]‘LlﬂTJL!WI1aUl’OG]N 168 NIV

o ] o 20 0 Y A ~ PR v Y = Y 1

119911 83 nFu @ lvandrensewwauailagaliitiures ldiaa Aasauldsensou
9y A Y a <3| dyd Y

pavden 1 a2 Tagldwewaradn avsuihuiiomedny

laguasouiiu wazdivasuunszats lannwuna

WnAdszinm 30 Wi dunalddmiudslidaiie

=2 Y

~ =) = o @ Yy 9
UM 150 aemusaeaszuia 15 W uWE]@ﬂiJnNWﬂll’JLLa’JNGlG]S Spatula YADBNIM

o ¥ 9 A o s < o sy 4 a
MYV 1-6 LLﬂLﬂﬁﬂu%TﬂWﬁ@ﬁM@uﬂ 100% Lﬂuﬂmmuﬂ?mmm@amuﬂmammam

< ' a 4 o ' ' Y ' o a o L <
UASANNAUSH INHTUNIUA Iﬂﬂllﬂﬁa@]ﬁ’lﬁjuﬁgﬁjq\‘]W\‘]@ﬁﬂ@ﬂﬁﬁ@ﬂﬂﬂjaﬁﬁllagW\Taawﬂu@@@w%uﬂ

yzURNMIUAY 6 32@D A 90:10, 70:30, 50:50, 30:70, 10:90 LA 0:100 YDIIINIIN

HIBANOUAN 1% lugas

8.

Usziliugunmnialszamduia1aed5 different from control MUAMANHULNNAIY

anuyeuTaesw Taslddnadoun lumumsindudiuon 30 au

9.

ANTIZINNADA AT Rank sum test

Critical Values of Differences Between Rank Sums, p=0.05

No.of No. of Products
Assessors 2 3 4 5 6 7 8 9 10
20 8.8 14.8 21.0 27.3 33.7 40.3 47.0 53.7 60.6
21 9.0 15.2 21.5 28.0 34.6 41.3 48.1 55.1 62.1
22 9.2 15.5 22.0 28.6 35.4 42.3 49.2 56.4 63.5
23 9.4 15.9 22.5 293 36.2 43.2 50.3 57.6 65.0
24 9.6 16.2 23.0 29.9 36.9 44.1 51.1 58.9 66.4
25 9.8 16.6 23.5 30.5 37.7 45.0 52.5 60.1 67.7
26 10.0 16.9 23.9 31.1 38.4 45.9 53.5 61.3 69.1
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27 10.2 17.2 24.4 31.7 39.2 46.8 54.6 62.4 70.4
28 10.4 17.5 24.8 323 39.9 47.7 55.6 63.6 71.7
29 10.6 17.8 253 32.8 40.6 48.5 56.5 64.7 72.9
30 10.7 18.2 25.7 33.4 41.3 49.3 57.5 65.8 74.2
31 10.9 18.5 26.1 34.0 42,0 50.2 58.5 66.9 75.4
32 11.1 18.7 26.5 345 42.6 51.0 594 68.0 76.6
33 11.3 19.0 26.9 35.0 43.3 51.7 60.3 69.0 77.8
34 11.4 19.3 27.3 35.6 44.0 52.5 61.2 70.1 79.0
35 11.6 19.6 27.7 36.1 44.6 533 62.1 71.1 80.1
36 11.8 19.9 28.1 36.6 45.2 54.0 63.0 72.1 81.3
37 11.9 20.2 28.5 37.1 45.9 54.8 63.9 73.1 82.4
38 12.1 20.4 289 37.6 46.5 55.5 64.7 74.1 83.5
39 12.2 20.7 29.3 38.1 47.1 56.3 65.6 75.0 84.6
40 12.4 21.0 29.7 38.6 47.7 57.0 66.4 76.0 85.7
41 12.6 21.2 30.0 39.1 48.3 Sil 67.2 76.9 86.7
42 12.7 21.5 30.4 39.5 48.9 58.4 68.0 77.9 87.8
43 12.9 21.7 30.8 40.0 49.4 59.1 68.8 78.8 88.8
44 13.0 22.0 31.1 40.5 50.0 59.8 69.6 79.7 89.9
45 13.1 22.2 31.5 40.9 50.6 60.4 70.4 80.6 90.9
46 13.3 22.7 322 41.8 51.7 61.8 72.0 82.4 92.9
47 13.4 22.7 32.2 41.8 51.7 61.8 72.0 82.4 92.9
48 13.6 23.0 325 42.5 52.2 62.4 72.7 83.2 93.8
49 13.7 23.2 32.8 42.7 52.8 63.1 73.5 84.1 94.8
50 13.9 234 33.2 43.1 53.3 63.7 74.2 85.0 95.8
55 14.5 24.6 34.8 45.2 55.9 66.8 77.9 89.1 100.5
60 15.2 25.7 36.3 473 58.4 69.8 81.3 93.1 104,9
65 15.8 26.7 37.8 49.2 60.8 72.6 84.6 96.9 109.2
70 16.4 27.7 39.2 51.0 63.1 75.4 87.8 100.5 113.3
80 17.5 29.6 42.0 54.6 67.4 80.6 93.9 107.5 121.2
90 18.6 31.4 44.5 57.9 71.5 85.5 99.6 114.0 128.5
100 19.6 33.1 46.9 61.0 75.4 90.1 105.0 120.1 135.5
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110

20.6

34.8

49.2

64.0

79.1

94.5

110.1

126.0

142.1

120

21.5

36.3

51.4

66.8

82.6

98.7

115.0

131.6

148.4

MANUINN 4.3.1 MTNADA Rank sum test (Critical Values of Differences Between Rank Sums,

p=0.05)

A-B 97-49=48 | <493 Tsuaneng
A-C 103 —49 =54 | >49.3 UANAN

A-D 93-49=44 | <493 Tsiupnena
A-E 96— 49 =47 | <49.3 T3iupnana
A-F 89 -49=140 | <493 T3iupnana
A-G 57-49=8 | <49.3 RN
B-C 103-97=6 | <493 Tiiuanane
B-D 97-93=4| <493 laiuanang
B-E 97-96=1| <493 Taiunnang
B-F 97-89=8 | <49.3 Tiuanena
B-G 97 -57=40 | <49.3 Tuuanas
C-D 103-93 =10 | <49.3 Tsiuanang
C-E 103-96=7 | <493 Taiunnais
C-F 103-89=14 | <49.3 Tiinanang
C-G 103 —57 =46 | <49.3 Tuaneng
D-E 96-93=3 | <493 Taiuanang
D-F 93-89=4|<493 Tuanag
D-G 93-57=36 | <49.3 Tsiuanena
E-F 96-89=7 | <49.3 Tsiuanang
E-G 96-57=39 | <49.3 JEUTETTER
F-G 89-57=32|<493 lsiupnana

H 1 J a 4 aa
ﬂ1ﬂN‘H'3ﬂﬁ 1.3.2 MINUFAAINIANVLANANNYDY Almond : Cashew 1UNITAATIZHNNADA 1A8IT

Rank sum test




H 1 J a 4 aa a
ﬂ“’Wﬂ!Jﬂﬁ 4.3.3 AMINUFAAIAIANULANAINUDY Almond : Peanut GlUﬂWi’JLﬂﬁWgWVINﬁﬂ@IﬂEJ’J%

Rank sum test

A-B 131-23=108 | >49.3 UANAN

A-C 106 —23 =83 | >49.3 UANA

A-D 10023 =77 | >49.3 UANA

A-E 97-23=74 | >493 UANAY

A-F 98-23=75|>49.3 UANAN

A-G 107 -23 =84 | >49.3 UANAN

B-C 131 - 106 =25 | <49.3 Taiunnang
B-D 131 -100=31 | <49.3 Taiunnarg
B-E 131-97=34 | <493 Tsiuaneng
B-F 131 -98=33 | <493 Taiuanang
B-G 131 -107=24 | <49.3 Tuanena
C-D 106 - 100=6 | <49.3 Tiuanas
C-E 106-97=9 | <49.3 Taiuanais
C-F 106 -98=8 | <493 laiuanang
C-G 107-106=1 | <49.3 lainanang
D-E 100-97=3 | <49.3 Tsuaneng
D-F 100 -98=2 | <493 laiuanang
D-G 107 -100=7 | <49.3 Tuaneng
E-F 98-97=1|<493 Tsiupnena
E-G 107-97=10 | <49.3 Tiiuanang
F-G 107-98=9 | <49.3 Tsiuanaig

70
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NUIUAU Samples score
Almond100 90:10 70:30 50:50 30:70 10:90 Caschew100
1 4 4 3 4 5 5 1
2 3 4 4 4 5 5 1
3 3 3 4 4 4 3 3
4 4 4 4 4 4 3 3
5 0 1 5 4 4 2 3
6 0 1 4 4 4 2 3
7 0 2 4 3 3 3 1
8 1 2 4 3 3 3 1
9 0 5 3 4 4 4 1
10 0 5 3 4 4 5 1
11 1 2 4 3 3 5 1
12 1 5 5 4 4 3 2
13 0 5 4 3 2 2 1
14 0 2 3 3 2 2 3
15 2 5 4 3 3 3 1
16 1 5 4 ! 4 3 0
17 0 3 3 2 4 4 3
18 1 4 2 2 2 3 4
19 0 4 1 2 3 4 2
20 5 2 2 2 1 1 1
21 4 2 3 2 2 2 1
22 1 3 3 2 4 2 3
23 1 4 3 4 3 3 2
24 5 1 2 0 2 0 3
25 1 4 4 3 2 1 0
26 2 4 5 3 2 1 0
27 1 2 2 3 3 4 5
28 1 2 3 3 4 4 0
29 5 5 5 4 3 4 4
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30 2 2 3 3 3 3 3
total 49 97 103 93 96 89 57
mean 1.633333 3.233333 | 3.433333 3.1 3.2 2.966667 1.9

MANUINA 9.3.4 LAAINITUATISHNIADA 1A87T Rank sum test Y99 Almond : Cashew

UIUAY Samples score
Almond100 90:10 70:30 50:50 30:70 10:90 Peanut100
1 4 5 4 3 3 3 5
2 2 5 4 3 2 3 5
3 1 4 3 3 3 3 3
4 3 3 2 3 3 2 5
5 0 5 3 2 2 2 1
6 0 5 4 3 3 4 4
7 0 4 4 4 4 4 4
8 1 2 3 4 4 4 4
9 2 5 5 3 4 4 3
10 2 5 3 3 4 3 4
11 0 5 5 4 4 3 3
12 0 4 3 3 3 4 4
13 0 4 4 3 2 2 4
14 1 3 2 4 3 5 5
15 0 4 5 2 2 1 2
16 1 4 3 3 3 3 5
17 0 5 5 4 4 4 5
18 4 5 3 3 3 2 1
19 0 4 2 1 3 3 3
20 0 4 5 4 5 3 3
21 0 5 4 4 4 4 4
22 0 5 5 4 4 4 4
23 1 4 5 3 3 3 4
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24 1 4 4 3 3 3 4

25 0 4 3 3 4 4 5

26 0 4 3 3 3 4 3

27 0 5 3 5 2 4 2

28 0 5 3 4 2 4 2

29 0 5 2 4 4 3 3

30 0 5 2 3 4 3 3
total 23 131 106 100 97 98 107
mean 0.766667 4366667 | 3.533333 | 3.333333 | 3.233333 | 3.266667 | 3.566667

MANUINA 9.3.5 LAAINITUATISHNIIADA 1A Rank sum test Y99 Almond : Peanut
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Athip Boonsiriwit
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086 4125874
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PNAINTAUNNIING R, 1NY

Boonsiriwit A., S. Keeratipibul and S. Thitinunsomboon. 201 1. The effect of
glutamic acid concentration on germination rate and amount of gamma
amino butyric acid (GABA) in germinated brown rice, Environmental
Science, Engineering and Management Chulalongkorn University(3) :

42-43

S. Thitinunsomboon, S. Keeratipibul and Boonsiriwit A. 2013 Enhancing
gamma - aminobutyric acid content in germinated brown rice by
repeated treatment of soaking and incubation Food Science and

Technology International; 19(1) : 25-33



	ปก
	บทคัดย่อ
	กิตติกรรมประกาศ
	สารบัญ
	สารบัญตาราง
	สารบัญรูปภาพ
	บทที่ 1
	บทที่ 2
	บทที่ 3
	บทที่ 4
	บทที่ 5
	เอกสารอ้างอิง
	ภาคผนวก
	ประวัติผู้วิจัย

