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2.6 vinfula

) = 4 . . o 2 A4 d a [
1unns n3e unaidounas 157 ( calcium chloride ) Aadnuuzitiuninuodadu uis
] 14

Taifinau gaanusu’lda daudlss Toni snueadivunaslse (easna shailen,2541 :26-27)
A
fio

1. 14ihuensvin @4 ( thickener ) Tumdasasiursyiia

4 3

2. Miflues1¥naauniwiie ( firming agent ) Ve Iifanunsgdoniniaal

3. Itanunseuunndnfad
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vz 1dfunns 50 N3 de 1113 173 Gawmae weIhdhiu deie 131 anazneu a1 ldsu

] A g Y A ¥ A a o 4
daunla UszTeari 1% luomi1s-vus (oS IBMUANUNTOUVDINIAN N
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o o v o 9 o A 1 ] :’ csu A :‘
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[} ] E (-4
anauznin  IdnnasnuzndvseSen oy wazth lu@ersulanududn  thaailuiinnu
« 13 LN, o A VoA Ve o1 - w
veumwiza thaathull 2 Anvae fie stwiiilusunazedisiussyihy eslidnuaizman
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:I a o i Y] ]
2. thilanaemaasituveunanf 1dinmsnsintamsediuaesiar Taonssuds

loTasdde (hydrolysis ) Aaunsamndonsatoulal

A A

:’ :’ { P [T '
3. dhlamay manedls dnlanlszion (1) w5e (2) Mfevededsdun luiluduaseund
15 1nA
v ]
dnvagihilanaldunasgu
aa A S
1. 4% nduuazsavenin/a
17\ 1 23 a é’ Bl 1 a °Sl s
2. lalifinznou Auurazneuduiaiumusssuana liifusoeas 0.01 veuimiin
v
3. fndie ( sodium chloride ) litTouni1 230 niuAerimiindat 1 &ns
4. finnmaeduniz hivesndi 1.2
a 3 A L ’ -V } a L) s :' L]
5. T'luTasiounianun (total nitrogen ) Titioondt 9 asude 1 fas dmSwmihnlaudinde
v 14
vnlavineenaad nse liffesnd1 4 nfuse 1 fas dwmsuihlaway
14 4
6. idns1dmvensangmilinae TuTasounsnua liidu 0.6 dmsuidawm uaz
v
A 1.3 dmsuthdawey
v ) } 4 3
quAmsemsveninta wennnndeiifiuesfilsyaouddguds shilatlunsenlys

d' ¥ =) & o o 1 {
saNIguAINNeIMITTHANT AR08 Tums 199 1

] ¥
M3WN1 QUMNNBIMITVBINIIAT 100 NFY

- 5
AUAMNDINIS wlm Wilad
ih 71.3 63.1
UANDST (MUW) 17 26
Tudunsu (n5) 0.4 0.2
a13 Tu'lamse (nSu) 2.6 0
mnle (p5W) 0 0
Tdsau (nfy) 0.6 6.1
unaiien (Taansiy) - - 70
voaesa (Jadniu) - 2
man (Jadnsu) 0.2 0.6




12

' =
ADMIT NN 1

[d E4
AUAINNBINIS unlm ilaa

MUY

.19 (HUHwAINa ) . -

-§11 (Tadny) wintley 0
-2 (Wadnsu) - 0.1
-luezdu (Hadnsu) 0.4 -
- (Uadnsu) - 0

1 : Juu IMSBYYITIN, 2530 : 859

2.9 W3n'lne (395ad mdoeufimmw, 2540 : 73)
14 3
winny FhldveinnTounduas ey lns
d' 9 a a9 A = Y = ° S 3
FONOIDU : WINUDY ( NIAVIUB ) NN ( ﬂ'li’ﬂﬁ ) ‘Wiﬂ‘l'l’lﬂﬂ'l ( LHUNNgGN )
a 1 a A;I o o v
wm"lmaau WINVUN (LTININAALN )
Yod 13?@ : perpper , white pepper , black pepper , pepper corn
yoImerrnans : Piper nigrum Linn.
NA ; Piperaceae
daun1d waun
= ol | - N\ :’ ) aY £
WITNNY LBANINDYA piperine LA chavicine WIUUYDNISININIDYDT 0.6-2.6
i} piperine hivlounindosas 4

Auantia
1. dlunsquazenduay

A o @ [ A Y3 9 o 9/ Y @ w 4
2. L’flumimmﬁmmwgsﬂmms ﬂﬂﬂﬁuﬂ'l'.mﬂ‘l“]iﬂﬁllﬁﬂiﬂﬂ AUV HARNUN

dy ' ar A S 9
(HBAN € DINITUHUNADY YDFTUSIUDINA u_lumu

b4
3. 1¥lugaamnssnimen

2.10 nsuiioy (eFml mAveufinmw, 2540 : 81-82)

g & 4
nszifion HhuldisineSeunauazayung
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A
FONOIND

‘?ﬂﬁ‘lﬁiy : garlic

R

%0’3‘718‘1?!1?’{61{ : Alliaceae

dunld

13

~y =) A ) @ 14
U : NILNGU (NN ) HOUNBY ( NIANUB ) INBN NANBY ( ﬂ'lﬂGlC‘I )

#15AND Allicin , Coumarins , Ally propyl disulphide , diallyl disulphide ,

peroxidase {l8Z myrosinase

AMANNDIMITURINTZNBN ATSNOVTAUAMNINOINIT AIA15197 2

s E 4
A1319% 2 AUANIBIMISVBINTZTENdR 2 MIIN 100 5N Usznoudie

ANUAMNOINIS EFTALH
¥

1 (Sounz) 64.8

a =
WA (A9’ ) 126.0
Tusiug (nsu) 1.3
aslulawmse (nsy) 252
Tdsau (nSu) 0.7
TGLIG ot (Taansy) 14.0
man (Hadnsu) 13
90U 1 (Uaansu) 0.25
AUl 2 (Jadansy) 0.01
oy oY = =) =y s
S IG (Jadnsy) 9.0
Nt : NIVINDY JUNT. “ pIZEN” Nsasnans U9 56 Rifun 4 vih 170.

Aueuia
I d
1. ¥l
e & a

2. HIAUNNTSIN

ifuneuszmefia

Zou Idundumls duilaaizuazduauns

¥
sufisanfiadounin neealdyudyde yia Mdnuma



2.11 fAN% (39

70 wWlosiFua

14

3. Wudnmninaen Wiuantud1d udesiy thnttes yitun Wosda fee
e Funenidudadn Mudia suwin audvios

Wudhmemiion 1hauaw naeaausaiey Yeaims Jailsn
iiuesinde Tsaluthn

mguaautonsFansegnueudn Tvanassrutlosiunumsen
Tvanfuihdunnane udSamudoamunta

Tdwenassfignuuas asvu uuaslemSeuaudes szussmemsiiuihe

v ® N A

uderms lulfugaduluduidion udnnuauTadngs
10. ufya

11. udlafsuzdreafen

4

Saul MdoIUTINW, 2540 : 79)

s

£ 3
and WinldisfimnToumemazayins

9 a P .73 o 9 s
anosay : neuilow (Inuwile ) Anviey Anvieutios Anvieunoy

s

DH1UN : coriander

2. R

-

a’?wmmﬁm% : Coriandrum sativum_ Linn.
o

291 : Umbelliferae

(]
r-=)

aunld §1du lu 90 wda

v A
< o

vy ihdunensemedssanmseeay 1 17281 Coriandrol iagd d-linalool 60-

Auaun
1. thyesg duanlunsemizerms udld udle

4 .2
2. WhunTeunemlgudsnauems

2.12 M3Noa ( frying )

acda e I 4 4 a [
maneallunssudEnisagssasdndnionfouulasguammsus Innvesemising

4 [y o ay a o o o y o na:usy
ﬂﬁz’dﬂﬂ mmuaumﬂ15sﬂmmmsijmsmawwa“gaumﬂ mu"l«m LBZAAAUNADTUDANIN

s E 4 b d k4
(water activity) R85 ¥30naoATUIMIIAUIUMINEADIMITFULI 9 ANUTUVLIOINIS
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aEWIeFiiag 9 anudeuniniingnzioussinasunimusuiiniuue q ldfemisanunu
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gasdaudle
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vl 15 ATU(1 % %.0)

W 40 N3N %.0)

nszifiou(fuaziBun) 10 NTU(L ¥.0)

w5n'lnodia 3 Asu( %.0)

snfnTaa(iuaziden) 5 N3N %.9)
3 153 N3y
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gaslddenaid 20% veaingdn 345 39 = 69.0 nfusie 1 gas

k4
gaslafanaidi 30% vestimin 345 n¥uldfs = 103.5 fude 1 gas
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wANAINY
i, T X L\
a- 6.8° 6.9° 765" 75°
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ANTNNIANUINT 4MINNIANATITNATAINLLTLIIU (Analysis of variance)
Source of Sum of Square  Degree of Mean F
variance Freedom Square
T12+T22 +T 32 -CF SS,sample  MS,sample
Treatment t t-1 df,sample MS,error
R’+...+R ;- CF SS,judge  MS, judge
Judge r r-1 df judge MS,error
SS,total - ¥ SS,error
Error SS,judge t=1) (r-1) df,error
- 88,sample
2
Total DX, Ak tr-1
Wa  t = ATENUATS 4 1A (4 Treatment )

_,
I}

NUIUETNIUN ( judge 20 AY)



MANUIN A.

= < o & o <
A1919N 1 LL@@Nﬂxl.l,uulﬂﬂﬂﬂ')'lN‘]I’ﬂ‘lJ‘II‘LlNﬂ’iﬂ\‘lLLﬂNﬂ?ﬂUﬂNi")uNﬂN‘ﬂﬂﬂL‘H’EIQQIULE‘N']NVI

WANBFINNAY
T, T, T, T,
R 6.8° 6.9° 7.65° 75°
nau "™ : 7.2 7.25 7.4 7.2
saTR ™ 7.3 7.35 7.65 7.5
adua - 7.15° 7.2° 7.8° LN
anutaulasan s 7.05° i 7.95° AN
iiio TS nuasowns hinauiieds
T e= wummumwamﬁaﬁa 10%
TS wmsmuﬂﬁwamﬁafﬁa 20 %
D - wuﬂimuﬂsqmmﬁaf’ja 30 %
FZAUAZUUUANUTOU
9 AMUU  AB ‘nfaumn%m 8 AZLUW AR TAUNNN
7 Azuuy AR Teuhunans 6 AZLUN AR Teuidnties
5 Azuuy e iae 4 pzuuy A liteuidnties
3 mzuuy Ao Liteudiunans 2 Azuuw Ae ldweuwan

: o
NTULLARAYNMNNHTBIATATUNUAIINTA LIRS
<
9-85 wuElie  TeuNINNgA  85-8
8-7.5 vuate  gauthuna  7-6.5
6-55 WLt 1a8 5-4.5

4-35 punete  ldgeudiunany 3-25

YNNI FAUNIN

wnEde  dauldnies

wunete  Llteudnties

wanete  ldgeaunan
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A1NNANWINT 2 A$I99LATIEiANNLLssIU (Analysis of Variance Table)

nsfutlpudmiinauinisaesrunnsadnasnsauingnis

o g o’ ) o’
winllshusanidafessiusing q fulusug

33

Source of variance SS df MS F calsampte F bl
Treatment 10.84 3 3.61 7.22* 2.77
Judge 29.64 19 1.56 3.12~ 1.73
Error 28.91 57 0.50
Total 69.39 79

die * = fianuuandsedieiisdwgnieatanszaunnunionn 95 %

fiaatinan1FIAsziA AT NULTUIU (Analysis of variance : ANOVA ugs LSD)
pansageLnlszamdudarasdiisinasenaninsinsliudaanidmnslntunnng

&
1a9auNATRALATINsaLTAEnIsEEn s Ruanlafdludiugd

1. n17ATUILKY CF (Correction Factor)
= (Total)2 / tr
= (577)° 1 (4x 20)
= 332,929/ 80
= 4,161.61

2. M3AUINNN SS (Sum of Square) TBINNALLS

[T +T 2T 2/ r]-CF

= [(132°+ 138%+ 153° +150°) / 201-4,161.61

= [(18,496 + 19,044 + 23,409 + 22,500) / 20] - 4,161.61
= (83,449 /20) - 4,161.61

= 1,554.1-1,540.833

= 10.84

2.1 SS, Sample



2.2 S8, Judge

2.3 SS, Total

2.4 SS,Error

1l

[(R,%+..R,’)/t] -CF
[(29°+32% +28°+ .2 +27°)/141-4,161.61
[(841+ 1,024 + 784 +... + 729) /4] - 4,161.61
(16,765/ 4 ) ~ 4,161.61
4191.25 - 4,161.61
29.64
2X,* - CF
(7°+ 8 +6° +..2 +7° ) - 4,161.61
(49 + 64 + 36 +...+ 49 ) — 4,161.61
4,231 -4,161.61
69.39
SS,total - SS,judges- SS,sample
69.39 — 10.84 — 29.64
28.91

3. NNSANUITIUN of (Degree of Freedom) 2849nMauLS

3.1 df,sample

3.2 df,judge

3.3 df,total

3.4 df,error .

1l

t-1

4-1

3

r-1

20-1

19

tr-1
(4x20) -1
80-1
79
(1) (r-1)
(4-1)(20-1)
3x19
57

34
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4. NMFAUINUMT MS (mean square) 18NNFIMLS
41 MS,sample = S8§, sample/ df,sample
= 10.84/3
= 3.61

4.2 MS,judge = 8S,judge / df judge
= 29.64/19
= 1.56
4.3 MS,error = 8S,error / df,error
= 2891/ 57
= 0.50
5. #1A1F (Variance ratio) 289 Sample W& Judge
5.1 Fisampie = MS;sample / MS,error
= 3.61/0.50
= 7122

5.2 F,Judge = = MS, judge / MS,error

= 1.56/0.50

= 312
6. 1A F lRansoun 1eeldmnsne F (Variance ratio — 5 % point for distribution of F )
6.1 NATUTLALANUANFAINTDS Treatment ( % Significant differrent level 184
sample )
F calsampie = 122

F abie0.05 i df,sample ( numerator)

277

o
waxy df,emror ( denominator) 57

non
w
\'W—J
1

F table,001 = 4.14

U F

a o J < o 43 ¥ © 2 c‘ 1 [ 4 nnA o o
ANULNMIN AB a‘::muufamm'lum'mmu’lul.smﬁLtmnmanummnmmmuuﬂ

A

table,0.01 > F cal,sample > F table,0.05

-

aAty (p) < 0.05
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6.2 WANTUNTZALAMNUANANNDRY Judge

Fcal.judge= 3.12
o
Feoeoos W dfjudge = 19
dferror = 57 s

t4
o o/ ) o A o o/ o o/
AU Eﬁﬁdﬁﬂ’J']ZJLLﬁm[ﬂ’NﬂuVIi‘SﬂUuEJ@’]ﬂFU P) £ 0.05

=~ ) ] o ] A o/ o | o'/
7. WINTOUNANMNUANFANTENINAIDEING m‘mm:mummﬁﬂuu 95 % Imetld LSD

<
MNATHUULRAE T, = 6.8

T, = 6.9
T, = 7.65
T, = 7.50

X

FeuGemuarduaziuuinnlmdes Baed T, T, T, T,

o :’/ A [ o’ 1
7.1 41 Standard error (SE) * \/ MS,error / RMUAUATINATIAULFRLAIDEIN
= \/0.5/20
= \/0.025
= 0.0079
, o
7.2 %1ARINANTN  Studentized rang N 5 % level
7 df 784 t Uz error Ae = 3,57
#A1anm1s1e = 3.43

ATUAINMAT LSD (Least significant difference )
LSD = SE x Sig. Studentized range test

0.0079 x 3.43
0.02



A 1 - 1} .74 ]
7.3 ulfaufauazuuuiafasewinsatnaiudn LSD

T,-T, = 765-75 = 015 > 0.02
T,-T, = 765-69 = 075> > 0.02
T,-T, = 765-68 = 085> > 0.02
T,-T, = 75-6.9 = 06 > 0.02
T,-T, = 75-6.8 = 07+ > 0.02
T,-T, = 69-6.8 = 0.01* > 0.02

J e / . . '
AINNIANUINT 3 AFNILATIEANULSUsU (Analysis of Variance Table)

nmrUfudsaanipmasinTuinsresrNAsaduAsansauine Ny

< 3 14 o i o/ 14 a
Tshusamiiafelusesusing q Aulusunau

Source of variance SS df MS e e Rt
Treatment 0.54 3 0.18 0.28"™ 2.77
Judge 40.24 19 2.11 3.29* 1.73
Error 36.71 57 0.64
Total 77.49 79

o

A P ' " oA
o * = UANTULANANDYNUU

=

gAY N DA

g

NITAUANUFDUY 95 %

=]

- uandnednhififedifymendafissaunmadesiy 05 %
FNBtiNaNTTILATIZRANAINLLIUSIM (Analysis of variance : ANOVA uaz LSD)
Han1snageunNlszamdndaresdiiiinasendndiusinisUiuigeanianelnauinig
mﬂwuuﬂ?mu.ﬂanfauimﬂnqm?‘uiﬂsﬁumnLﬁﬂfiﬂué’ﬂunﬁu
1. N1FAUIMN CF (Correction Factor)

= (Total)2 /tr

= (581)* / (4x 20)
= 337,561 /80

= 4,219.51



1. M3ATUIRUM SS (Sum of Square) TEINNFILLS

2.1 8S, Sample

2.2 SS, Judge

2.3 SS, Total

2.4 SS,Error

i

1

[(T24+T2+T 2T A/ r]1-CF
[(144%+ 145+ 148" +144%) | 20]-4,219.51
[( 20,736 + 21,025+ 21,904+20,736 ) / 20] ~ 4,219.51
(84,401/20) - 4,219.51
4,220.05 - 4,219.51
0.54

(R,*+..Ry ) /1] -CF
[(26°+25° + 28° + .2 +28°)/4]-4,219.51
[( 676+ 625+ 784 +... + 784 )/ 4] —4,219.51
(16,765/4 ) - 4,161.61

4,259.75 - 4,219.51
40.24

YX,2-CF

(8 +T7P+7° +..2+77) - 4,219.51

(49 +64 + 36+ ...+ 49) — 4,219.51

4,297 - 4,219.51

77.49

SS,total - SS,judges- SS,sample
77.49-40.24 - 0.54

36.71

3. NMFAUIMT df (Degree of Freedom) 2@dnnsiauls

3.1 df,sample

3.4 dfjudge

t-1

38



3.5 df,total

3.4 dferror

tr-1

(4x20) -1
80-1

79

(t-1) (r-1)
(4-1)(20-1)
3x19

57

4. NMIAIUIIMN MS (mean square) TBINNFIULS

4.1 MS,sample

4.2 MS,judge

4.3 MS,error

5. w1A1 F (Variance

51 F

'Sample

52 F

tjudge

SS, sample / df,sample
0.54/3

0.18

SS,judge / df judge
40.24 /19

2.11

SS,error / df,error
36.71 /57

0.50

ratio) 994 sample WAL Judge

MS,sample / MS,error
0.18/0.64

0.28

MS, judge / MS,error
2.11/0.64

3.29

39
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6. 111 F ldfiansoun Taeldm1919 F (Variance ratio — 5 % point for distribution of F )
6.1NANTOUNTLAUAMNUANGNTBS Treatment ( % Significant differrent level 184
sample )

F cal,sample = 028

o
F ameoos 1N df.sample ( numerator)

PN, , :
wazn df,error  ( denominator) 21

non
o
A ow
——
It

——~ = 4.14

¥
PRty F woio01 > F F

cal,sample table.0.05

=y o dl S o .3 Y o 7 A A=I 1 s aAtJ o o
ANUBNUS AD i:m_lm@qmﬂummmﬂun‘mnauumnmanuvnmnmmmuu

afy (p)< 0.05
2

6.2 WATUNTZALANNUANGNTEY Judge

F cal,judge= 329

1

4
F apeoos ¥ df,judge

19
df error 57 } P /d

E %4
o L% ] A o o o o/
AL fnTAoNuansNTEALTiAATY (o) < 0.05

CJ = (-9 . .
ANINMANUINT 4 AT NAIATIEANLLTLTIU (Analysis of Variance Table)

nsfuilsennuAmislngnnisrasaunasasuAsInsauneng

wallsiuarnitiafeszausing ) fuludrusatns

Source of variance SS df MS F oo F e
Treatment 1.5 3 0.5 0.75" 2.77
Judge 28.3 19 1.48 2.24* 1.73
Error 38 57 0.66
Total 67.8 79
e * = Tanuuanasedniitvdigniatanssaunauaiu 95 %

uanaeee luihTsddaunatanssauanu¥eiu 95 %
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f16619MIANTIEHANNULYTUITIU (Analysis of variance : ANOVA 1ag LSD)
HanInaseunlsramdundsrediizinasendndneinsdiudlganuaAmisinguinis
mmmuum‘mu,m'Nnmuimﬂn'\m‘i‘uiﬂsﬁumnLﬁﬂr’jﬁué’qummﬁ
1. NMFANIUN CF (Correction Factor)

= (Total)2 / tr

= (596)°/ (4x20)

= 355,216/ 80

= 4,440.2

2. MTAIUINUN SS (Sum of Square) TeNNFILLT

21 SS,Sample = [(T+T2+T 2T DM V}-CF
= [(146°+ 147°+ 153° +150%) / 20]—4,440.2
= [(21,316+ 21,609+ 23,409+22,500) / 20] — 4,440.2
= (88,834/20) - 4,440.2
= (4,441.7-4,440.2)
= 15
2.2 S8,Judge = [(R,%+..R,)/t] -CF
= [(28°+ 247 +32°+ ..% +29°)/4]1-4,440.2
= [(784+ 576+ 1,024+... + 841)/4]~4,440.2
= (17,8741 4 ) —4,440.2
= 4,468.5-4,440.2
= 283
2.3 8§, Total = 2X,°-CF
= (6 +6°+8°+.7+7°)-4,440.2
= (36+36+64+..+49)- 4,440.2
= 4,508 -4,440.2
= 678
2.4 SS,Error = S8S,total - SS,judges- SS,sample
= 67.8-283-15

= 38



3. NMFATUIRMN df (Degree of Freedom) 2@3ynsiauLls

3.1 df,sample

3.2 dfjudge

3.3 df total

3.4 df.error

t-1
4-1

3

r-1

20-1

19

tr-1

(4x20) -1
80-1

79

(=) (r-1)
(4-1)(20-1)
3x19

57

4. NIATUIINT MS (mean square) aaynFauLs

4.1 MS,sample

4.2 MS,judge

4.3 MS,error

5. w1A1 F (Variance

51 F

'Sample

SS, sample / df,sample
1.5/3

0.5

SS,judge / df judge
28.3/19

1.48

SS,error / df,error
38/57

0.66

ratio) 124 Treatment Was Judge

MS,sample / MS,error
0.5/0.66
0.75

42
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9.2 Fiyage = MS, judge/ MS,error
= 1.48/0.66
= 224

6. 1A F lUNansoun Taeldmnsna F (Variance retio — 5 % point for distribution of F )

6.1 NANTUTLALANMNLANGINGTRY Treatment ( % Significant differrent leveltaisample )

} = 277

o ey A o
anuwm Aa ﬁ‘“ﬂmuﬂm‘m'mmﬂwn'au"luwmmmmmnmqnumm AN (AN

F = 0.28

cal,sample

|
w

d
Fubecos W df.sample ( numerator)

I}
[6)]
~

UaEh df,error  ( denominator)
Ftable001 = 414

ﬂﬁuu Ftableom 4 Fcalsample = Ftableoo5

wadAny (p) < 0.05
6.2 NANTUNTLAUAMNUANAINTDY Judge

F 2.24

cal,judge =

pr| z
F aneoos 1 dfjudge

Il

df,error

} = 173
14
o o e

ANUU JTNN ﬂ’J'lNLLMﬂﬁI'\\Wlﬁ‘vﬂ'lJuﬂﬂ’lﬂﬂg )<0

o a - 2 A
ANTNANANWINT 5 ANTN3ATITIAIINULITU (Analysis of Variance Table)

msUFutizanarInislnTuINIsIasIUNATRILATINTAL TABINLETN

Tshiuannilaesziusing q Aulusuiladuds

Source of variance SS df MS F calsampie F e
Treatment 7.44 3 2.48 4.590" 2.77
Judge 43.64 19 2.26 4.85 1.73
Error - 31.31 57 0.54
Total 82.39 79

We * = Tanuuenanesiisdngnieadanszauanusalu 95 %



FatiaNIfIATIEiAIANLLIITIU (Analysis of variance : ANOVA uwaz LSD)
HanTsneaaLnNUszamdndarasfiiiinasendniuginislfulpanamelnauinig

2 174
sesrunAsLATansaLlnemMsdinlshivanitiafalusnnlieduda

1. N1PAUIUNN CF (Correction Factor)
= (Total)2 /! tr
= (583)° / (4 x 20)
= 339,889/80
= 4,248.61

2. NTAMIOAM SS (Sum of Square) TaeNALLlS
2.1 SS,Sample = [(T,4+T2+T.2. T2/ r]-CF
= [(143°+ 144+ 156° +140%) / 20]-4,248.61
= [( 20,449+ 20,736+ 24,336+19,600 ) / 20] —4,248.61
= (85,121/20 ) —4,248.61
= 4,256.05-4,248.61
= 7.44

22 SS,Judge = [(R,*+..R,)/t]-CF
= [(27°+26°+26°+..2 +27°)/4]-4,248.61
= [(729+ 676+ 676+... +729 ) /4]~ 4,248.61
= (17,169/4) - 4,248.61
= 4,292.25- 4,248.61

I

43.64

2X,% - CF

(7P+ 8 +6° +..2+7°) - 4,248.61

2.3 SS, Total

1l

I

(49+ 64+ 36 + ...+ 49 ) — 4,248.61
4,331 - 4,248.61

82.39



2.4 SS,Error =

SS,total - SS,judges- SS,sample

il

82.39-43.64 - 7.44
31.31

3. NMSAUINUN df (Degree of Freedom) IaevnsiauLls

3.1 df,sample

3.2 df,judge

3.3 df,total

3.4 df.error

Il

]

t-1

tr-1

(4x20) -1
80-1

79

(t=1) (r-1)
(4-1)(20-1)
3x19

57

4. NMFATUININT MS (mean square) 289NNANLS

4.1 MS,sample

4.2 MS,judge

4.3 MS,error-

SS, sample / df,sample
74413

2.48

SS,judge / df judge
43.64/19

2.26

SS,error / df error
31.31/567

0.54

45
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5. %A1 F (Variance ratio) 924 Trantment Wag Judge
3.1 Fusampie = MS,sample/ MS,error
= 2.48/0.54
= 459
9.2 Fijuge = MS, judge / MS,error
= 2.62/0.54
= 485
6. 1A F lURanstun Tmeildmnsne F (Vvariance retio — 5 % point for distribution of F )
6.1 NATOUNTLALAINUANGNNTDY Teratment ( % Significant differrent level %89
sample )
F fledhore = 458
o

¥ Lo 7 df,sample ( numerator)

277

o
wazy df.error  ( denominator) 57

1 I
w
& I

F abie001 S A4
AU F table,0.01 a F cal,sample > F table.0.05
< (% é < ar é’ 9 © 9 AS’ é’ o ] as AQA
andavil Aa seAuiianuitlianteuluen e AuTRLANANAUNIATHN
huviadnAny (p) < 0.05
6.2 NANTUITLALIANUANGINIAY Judge

4.85

caljudge

d .
F ebeoos ¥ dfjudge

19
df.error 57 } 2\

4 :’/ 1 A o o/ o o
fau fanHANLANssssAUlEd Ay (p) < 0.05

o 1) 1 o ] A [ Qs | ;’
7. NINTOUIATHLLANFAINIEUINIAAB NS m:mua‘:mummﬁauu 95 % Tmatld LSD

ANAZLLIIAAY T, = 715
T,= 72
T,= 78
T, =7

2/

FeuFaemasduazuuuannlwdes 166 1, T, T, T,
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¥
d o A ] o t
7.1 91 Standard error (SE) = \/ MS,error / R1UIUATINATIILLBIRLFNDEINN

\/ 0.54/20

\/ 0.027

1]

= 01
. o
7.237nANTNNIAT  Significant  studentized range 1 5 % level
7 of 189 t uAT error AR 3,57

#A1anAnsIa = 3.43

7.3 AMUANMAT LSD ( Least significant difference )
LSD = SE x Sig. Studentized rang
0.16 x 3.43

Il

I

0.54

4 1 o 1 o’
7.4 WEaRgUAZLULIRRTENINNFMasinafY LSD

T,-T, =~TIEd 12Xy @8 WeZ 0%
T,-T, = 78-715 = 065 > 054
T,-T, =) 7.8=7 = 08 > 054
T,-T, = 72-715 = 005" < 054
T,-T, = N = 02" < 054
T,-T, = 715 -7 e DS 0.54



J o .
AN39NNANKINT 6 AN3I9AAIZHAN NS (Analysis of Variance Table)

nsUfulgeaniAmiesinauinisaasrunArasuasansaLineniaEsy

tﬂ = 3 4 s ] o/ ¥
TAUINNLUBINTSAURAN | fMulusruanuaaviasson

48

Source of variance SS df MS F calsample F e
Treatment 9.3 3 3.1 4.69* 277
Judge 24.2 19 1.27 1.92* 1.73
Error 37.7 57 0.66
Total 712 79

e * = Uanuuana e RiTsdiyn1aon

g

RszfunuU 95 %

FatiaNITILATZIAANNILISLSIU (Analysis of variance : ANOVA WAy LSD)

uansvnaaunwlszamdndasecdiizlnadendainsinisdiudpandmalnauinis

@
raeruNATaLATInsaLtaansanlsAuaniaf lud unuteL Tngs

1. NNFANUINY CF (Correction Factor)

= (Total) 2 It

= (592 Y / (4 x 20)

= 350,464 / 80

= 4,380.8

2. NMIATUIOMN SS (Sum of Square) ABINNALLS

2.1 88§, Sample

9.3

[(T24+T/+T 2T/ r]-CF

[(141%+ 144%+ 159° +148%) / 201 - 4,380.8
[(19,881+ 20,736+ 25,281+21,904) / 20] — 4,380.8
(87,802 / 20) - 4,380.8

4,390.1 - 4,380.8



2.2 SS,Judge =

2.3 SS, Total

2.4 SS,Error =

N

1l

[(R,%+...Ry") /t] - CF

[(28°+25 +29° + .72 +28%)/41-4,380.8
[(784 + 625+ 841 +... +784 )/ 4] - 4,380.8
(17,620 /4 ) - 4,380.8

4,405 - 4,380.8
24.2
X% - CF

(6°+6°+8 +..2+7°)— 4,380.8
(36+ 36+ 64 + ...+ 49 ) — 4,380.8
4,452 - 4,380.8

71.2

SS,total - SS,judges- SS,sample

71.2-242-93
37.7

3. N13ATUIUNN df (Degree of Freedom) 18NS

3.1 df,sample

3.2 dfjudge

3.3 df total

3.4 df,error

1l

t-1

20 -1

19

tr-1

(4x20) -1
80 -1
79
(t=1)(r1)
(4-1)(20-1)
3x19
57

49
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4. N1FANUIUNT MS (mean square) FaennsauLls
4.1 MS,sample = SS, sample / df,sample
= 93/3
= 31
4.2 MS,judge = S§§,judge / df judge
= 242/19
= 127
4.3 MS,error = 8S,error/ df,error
= 37.7/57
= 0.66
5. WA1 F (Variance ratio) 284 Trantment Was Judge
5.1 Fisampee = MS,sample/ MS,error
= 3.1/0.66
= 4.69
5.2 F e = MS, judge / MS,error
= 1.27/0.66
= 1.92
6. vhen Fllfansoun Tnaldmnsned 3 ( Variance ratio — 5 % point for distribution of F)
4.4 NRTONTEALAINULANFINDDY Treatment ( % Significant differrent level 189
sample )
F = 4.69

cal,sample

&
F rable.0.05 N df,sample ( numerator)

P - ,
wasyl df.error  (denominator) = 271

| If
[é)]
9 o
——
n

F abie.0.01 = 414

v o E
PNUY table,0.01 > F cal,sample > F table,0.05

L li o tg o d 1 [ 4
andavile Ae svdudiefainldarnteuluizatanureulausanuansiaiumig

AQA or asr © o/
anpnseaLidnAty (p) < 0.05



6.2 WANTUNTEALANLANANSTRY Judge

F cal,judge: 192
o
Fapeoos W dfjudge = 19
dferror = 57 =

o/ 1” ] A o o/ L] o/
parugTnNRANuAnFeszAutad ATy () < 0.05
oy 1 J o’ 1 A o o 6.’
7. fasaneuuAnsreszwinsiaetng szdussiupaudediu 95 % Tnald LSD

o
RMNATHUULRNE T, = 7.05

T, = 7.2
T, = 7.95
T, = 74

k4
FauGoemuarsuaziuunnlidvden I6del T, T, T, T,

L4
o

51

7.1 91 Standard error (SE) = \/ MS,error / R714IRASINRAIALARTAIDEN

= \/0.66/20

= \/ 0.033

= 0.18
7.2 QANANNMIAN Studentized A1 5 % level
fidfamstuaz eror Ao 3,57
#Anannmisg = 343
7.3 AMUWItLAN LSD ( Least significant difference )
LSD = SE x Sig. Studentized
= 0.18 x 3.43
= 0.61



A ) o/ ] o
7.4 LLE‘EJULﬁEIUﬂ:LLuuL@@EJ?SVIQWQ pIaENNL LSD

7.95-7.4
7.95-7.2
7.95-7.05
71.4-7.2
7.4-7.05
7.2-7.05

0.55™
0.75*
0.9
0.2"™
0.35™
0.15"

0.61
0.61
0.61

0.61

0.61

0.61
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