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The objective of thisstudy was to determine the possibility of using B-glucan in place of
butter in cake and cookies making.-A preparation of fglucan from spent brewer’s yeast, was
investigated and found that the P-glican was a light-tan-colored paste and had high viscosity.
Composition of f}-glucan in percentage (w/w) were as follows ; moisture 79.54, pretein 3.49 and
fat 1.9, B-glucan was used to partially replace of butter or magarine at 20, 25 and 30% (w/w) in
butter cakes and cookies. The effects of increased levels of B-glucan on physico-chemical and
sensory properties of butter cakes and cookies were studied. It was found that volume index and
firmness of butter cakes were significantly increased with increasing B-glucan levels (p< 0.05)
and the more B-glucan added, the less acceptance in sensory test. However, the butter cakes
added with 25 % (w/w) of P-glucan were accepted by the taste paselists who' gave the score of
preference 7.16. Fat comtent of the butter cakes was 13.11 % while ‘the control butter cake
contained 17.08 %. For butter.cookies, it was found that increasing the levels of B-ghican resulted
in increasing hardness of cookies while spread ratio was decreased. Results from semsory
evaluation showed that there was no significant difference (p>0.05) between control and cookies
added with 20 % (w/w) of B-glucan in all attributes. The overall liking of cookie sample with
20% P-glucan was scored at 7.20. Fat content of the butter cookies was 28.26 % while the control
sample contained 32.09 %. Quality changes of the cookies substituted with B-glucan during
storage for 72 hours was investigated, It was found that increasing the levels of P-glucan in
cookies resuited in increasing moisture content, water activity and hardness of the final product

in comparision to the control formulation.
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. o o N o o - . . .

mannoprotein) wiiuwadyuilszfluiioguouneswaraiin Tis@u (periplasmic proteins) aziilu

1 i ' 4 ) o & =
daufuoulsinauvasouaunsadigisad 1d adasedduludszneudisudinguanues Tndu



Fudoudemuludy lanaiaiin 5aRIEw (endoplastmic reticulum) AUNTTUIUMIMEUBNEDA
vinglit 21 szitud TndusamlsdilszneudaeTndwes 3 $u Ao Twdwesvesuuu Tuad
Woudefunhl Inddroiuss Taanaud aunTuTusiu) ndwesvenglaa (nguaw) Twawes
vouduerddangln-aniu (ladw) (Hong nazmmz, 1994) Feluminaaddadinguaih
osftlszneumnnndilady (Kollar nazaaiz, 1997 ; Ruiz-Herrera, 1992) 1 Induwnntlsdozsin
wihiidhTaseadhs davanTuls@udanumnselunsduin dvowiusad Kollar a
ARz, 1997)
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2.1.4.1 M3uANKYUE (budding )
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miuvadvesdadnzeeudl udnldesliiundoauas Ins Innandunnwadus Inaluddui
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2.1.4.2 mamiadveawadnniuaes (binary fission)
o & 22 o ¢ o o ' P v & &
ﬂ1wu1uwu1:uuuu1mTﬂummaaﬁ%’uNmﬂuwummmaﬁ%’nuuaﬂu'uu
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meluag

wnastiluenansianulidmsunsldnuienisfinwming lleygalihlulgussleviiunisen
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2.1.5 Jedehiinasiomsindnvesiian (McMurrough 11az Rose, 1967)
2.1.5.1 913
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= I~ r ]
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¥ 3 o ¥
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a0 da = A iy e =
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cerevisiae W0y Candida utilisy druluanmiinendnwienvinoszimmseviiay wiwessed
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wiomnsodula léigaingiiqend 50 ssrmeadon



2.1.5.3 09N¥IAU
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pendiadu lavauysal 14 miveulaeenleduazi TasleendouiludasvBianaseudagaie
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o & = 1 2 a 1 LY % .
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E Ed
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a dy & |
2.2 UTWIBIHAA (Brewer’s yeast) (Reed 1iag Nagodawithana, 1991)

V55 8ad TRen Mo Mandin Sactharomyces wamim [SuAOT AR In nvezgn
anwdouihldmumua hifgnitunmdhudeming iAol ludifvsquatnelnnnms  Tae
vSwestadilunanasy ldninmsndaded Tsanddeudipuse daudinswestad Tao
Undez ldnnaszurumsndado? - uatlegiv1dimasdauonilundasusiaonniazgnondes
Iufludsiiqasimalasnmsetiann

uSmested Usznovlidwngemsouysainnne SnseeeiTuiiduiludesumeds
16 FiiavIATaHLA 20 ¥iin NF0UT 14 ¥iia uaz Gaiu B0 17 wiia Taounesdaadiumas
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Tnadion denzd mdn Hoaveda uaz maiion ﬁﬂﬁﬂﬂ?ngﬂﬁﬂﬁﬁmﬂmmdaﬁﬁﬁtym)ﬂﬂiﬁu
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2.2 pynaneasts e taa

‘iilin : Reed 101 Nagodawithana (1991)
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#1301 : Reed 1A% Nagodawithana (1991)
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23.1 Wlunswdam3esqnusanoaen
¢ y 4 o o . s

ey hussesduueanseedn ldnnmsmindiuoad Insludmsnau wa1didy

[ 3 o o o 9 o s A Ay Y - o
2 Uszanlugq fis awnes uaziea auneswialavlduenneutadfodioduganisvin dad

+ qy = Qs = o‘q' (Y o A
mailizanazneunazazauegiditurin  Sadflflunmandnauned Ao Saccharomyces
¥
carlbergensis (S. uvarum) dueaniaalasldneldad (top yeast) ﬁﬁﬁ’W?ﬂﬁi}ZSQHﬁ’Jﬁuﬂﬁiﬂ‘]
Vo o & dda v & o
asgegivvasmymiiveu lasan ladnAiminimin
i 4 ; v 2 . 2

Tl dhuniesdmlszinnuesaneaedi ldanasndimihedulaad lulinsndy
= Il Y o o o o Hy | = 9 v o ]
taan 19 lunsnlin I ninslidnuaedsil fs eansondmenuealdgs nudedalid nude

T r-y ' oy b 1 3 =aa o' & ot a’c; 57
emuen nudsmuiiy uRethn ANty gy nudennuienlinssuedind1 Fetadnld

as r'd ¥
”lummuﬂ‘hu Vlﬁuﬂ 8. cerevisiae
dy o =~ a A - oA
WBNINT Saccharomyces BadumLMIUATHINAToIAVTANNIBaNDERADY 4

‘ { v < w o s
on 1wy aunve st Tuaesvesdingudsldnnnsudniueilila Jad dudu

2.3.2 Wlhimswanaiisldsay
a g

¥
daan 19 1AuA S, cerevisiae, S, uvarum 1notEingamiluminfeyiy nommia

¥ b
Badvarililszuadesas so Tamhwiinua

233 1luniswaatadymails
- ) 4
wiah 8o S cerevisine SaRUMIEIT 2 40y fiD BaWAA (compressed yeast) 93]
g N g dy  d wyd P v o o 4 Y Ao 4
arwduilszanadosaz 70 Badutuiifeuny PBiguvgiidnuningld uazdaduieaiinnuiu

1 ' ¥ o to o i Py
agyzniedeuaz 7.5-8.5 Tednuidiaiinsaiu 1T lawwrtas i uiludeuiu ingamgiia

2.3.4 Wlumwdaaouluninazniaeziily
S. cerevisiae WAY Saccharomyces carlbergensis ¥ lumsnaaeon lmidunesime

. é a < o’"g o <
(invertase) H3® YA (sucrase) ¥ 1 lugammassumahignnne dnhdsdansizd i

¥
=

i 4 - 2 ava ,
sonlnma UazAT0IALIBaNDEd S, cerevisiae 1 lumswanladu ¥ 1dh@nluudleaan i

Y A a' t
yyuils @y ludranemuguainieens
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2.3.5 Bunumlumsninsdadiumemanutg
. a o A s Af 9 oy <3 &
8. rowxii Funumlumsniindly uazTey sywnsminuhuvesdijuuaziu ¥
a o b oo a_ 9 o A & a o o o A 3 =
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[ o o '

Tas S rowxii Sunumlunisiilfifendusalundaduniana1l S cerevisize BUNDM UM

wiinTef (0gi) omisniinveeluiGe uerlSmazTuanfivihoindilna

2.4 PGUAY (Glucan)
3 o A dda a - o W @ 3
nguauwy I Il TuddiFianatoytamuiad 4116 Suuad Iumsesad uaz
Y Y a VA o P | g ay g
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¥ o = < a it = ar ar
Barmnsaniguldie Hoasinsinionss uasmiugadiaalianEMIUUAIUR) (Reed LDy
Nagodawithana, 1991)
1 v &4 ¥
nguantid@iThe 2 g A ueavhinguau (Alphasglucan) LATIIAINGUAY (Beta-
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o o o .8 i A '
Tagit Wmiugadvearinsnelidaduunanidn-1,3-nguau  taziud-1,6-nguauiiyeuse u
dadaudi limiven  aguewndaufiogmalusadazgmideseninlusmisiazinadiudeng
ﬂaanﬂﬁaaéiumaﬁ (Ruiz-Herrera; 1992 )
wanguat, wutiin ubad - Yssasudnudi-1,3-nglan (Bl 3-ghican) Usyinudovas
4 { o
15 uaz WwA-1,6-nguen (Bl,6-glucan) szundosay 3 Fuudnguaudieuizanon ldnamis
o b 4
o 1 a L] L 13 é
masvesdaaiuliauseazmehld ) dannuda 1 3-aquanssdiysadhuduloneds
o g of 3 ] - v ol [] ' = A
ypuruMundoanssait@nasoumudssiu Gglsaeh liniveu wasll Tnssadesiimpuiiu
waedih Imiueadinningdy (Reed 1192 Nagodawithana, 1991) 89A1/52n01Y09 -
e s 3 ) Vo aa =
L3-nguan fundusaan lsdaisonvesinaangIng— Tiseudosudlolnalnddndane
. g . - = 4 o VA o o
(Glycosidic linkage) mﬂnmlemﬂﬂﬂmmmmmaummmum t uazlsasenFanaiueu

a 1 4 é o 4
Aunien 3 vesdnluananiy (AagUn 2.4)
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Yeast p-Glucan

CHOH CHaOH
- o—J)— 0
#41-0 4 ghucon Nmnch
u]
OH OH l
CH

CH20H CHZ0H CH2
—d0 l_a o] ,I—-n -0 L——O [a po—
M OH Ww‘
OH OH OH
{0 -lucose HIZS o HOHIH Bluowe

B-{1-3)D-glucanase

U 2.4 Tnefuo -1, 3-ngimiibetdofuniai-a,6-nguau

fin1* Jamas wazamg (1996)

d b 4 i d 1
2.5 Uszluyiveaumnguanluaivan
2.5.1 duems aaaild, 2545)
o = s an é & d‘l 1 g [} = oW I3 -
awmmiwsraslundanoaiomiauazniodudie g 14 190 sersusiiines
a o a e a’-ﬁ’ A 3 = sy
winsaal 1dnsen (Sausages) Uz ndndasiille wweana Wisswnminguauiigamnidalums
= - = 4 \ . 2 -
miuanuduniie mmummmmiumsé’nm (water-holding capacity) - IHUA1ULADYTUDY
[] T 1 4
diadu 1lueenaunu ludu (fat replacer) Tunaasamieivsni lui visdudiuesddssnen

YDIDIMITNAANA NI

2.5.2 AnunIead 19y (Donzis, 1996)

wdnguaniiuasiitigidnfusduTasead e I Tuunad U3
o o' & a ° Ya ot A 1 2y [ 2 9/ 1
dansizvloneaaueulusuis  MildRwdwsstangulddunn  drvassrseeltiunnaseds
' a 4 AP ' = o g d o
goulounn uazyzaemsinaslseslmi Mebdsrodh lldsuusBdue 01fidwe Tuwwadia
' W a a - o s - ) < a4 Y ¢
yideAmeyyadnsy wozmuszuugiiguiulueediladonarn Hrounuudusaly wod
UaUNBE U (langerhan cell) 1¥ad 1 1AW (macrophage cell) 4@ natural killer cell Y1 1¥Au#A?
¥ é o Y y - da
1 unzszoemndenveuwadlasasy  wnzwdinguanuasdweyyadasshflgnduss

WNAIMIMLUELasIANUD0e 100 1911
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253 fumsurme
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o Yy o=y .3’ TR 44 oY 1 = -:y o ' W
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¥ 3
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Seeley, 1977) floafuTsnuzisa (Mansell Hazaaly, 1975)
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3.1 1yo8aa

faan 1 lumsnaasaihufadaowus Saccharomyces carlbergensis ¥ lugacmassy

a a4 J , S o ﬂ = 9 Pl : & o g o ﬂ
NITHAALLIYT (spent brewer’s yeast) UANHAIZILUATUYY (slurry) @UIRQ FasTuraveyailu

g @

I’ a o a o = q'
asftlszneutlszinaifesar 18 1d5unnweynsziunusimyyseausies $iia

3.2 M
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-t o
2. MsazaInIABeean @uduo.5 Tuas

3. atsaveulmAsuBLHAIN (food grade)

3.3 Inghu
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8.
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) n’ a8 a o o
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U
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14. M0V A31 WAt Yad



53

3.4 gUnsal

L.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22
23.
24.
25.
26.

27

4 = . v - oo
170478 103 Tud (homogenize) U DIAX 900 ¥o3u3¥m ITS (Uszmalng)
& v 1 R 1 = q . .\
1n7039111M309 (centrifuge) U4 FALCON 6/300 %¥89U3HN Labquip International
4 oL v = e . . o_
IATBIIANBY (pH meter) U CG842 ¥8IUTHN Cyantific Production 9109
3 v ¥
INTBIF NI 4 AWK (sarrorius) {1 AG204 YBUTEN METLER TOLEDO
¥
819115 UgUNYLl (water bath) 71 DIN 40050-U89135N Memmert
1AStARDS (desicator)
doun 13U (hot air oven) U FD-53 ¥03UTEN Binder 7200
A o = L]
1A793IAX (colorimeter) 34 Minotta CR-300
inTosooa lal5@u (digestionsystem) iu 1007 Digester
43 =N\
nToenau 1 las19% (distitlation unit) 31 vapoedest 30
UDIUTEN Cyantific Production {109
A a Y - 1
1ATe AN 131l (soxhletextraction analyzer) 11 BUCHI 810
P - [ aa:ly
1A5093RT A IDIADS 1OATNIA (a ) YOY Thermoconsatanter
4 o A u
AIBIAINBTURY (fexture analyzer) Y99 LLOYD
A - 1 o L]
IATBIIRAIAIILTLA (viscometer) J1 LVDV-I1 403 Brookfield
I9INGUMYNYI (hotspot) §H Furnace UBIUTHN Labquip Intemational Limited
AR
2\ 7o . AR
wToarniminvue LA lansu
1ATDIHAUBINIS Kitchen aid Hszmarausgomsm
¥
220823
=4 d” o
gatlugaindouriafiy
¥
FOUA
WIBE1
21R0Y
w)sadmiunuue
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nefiisnsinles
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3.5 35N 1INAADY

351 mamseuudnguALaInU3nestan (Brewer’s yeast) Iaodauilasunniniios
494 Suphantharika tazAYE (1997)
3.5.1.1 mIn3sacsaatan
ihmsazaevestadh Iddaddnsaduas udunihumiosianudseu
5,000 rpm (fluna1 10 w1l Tasaruqugangiii 12 esrwaidod nnumdndiihahdnoy
,

N4 !ﬂ"lJ mumﬂmmummnmﬁ'uwaaﬂ um')waummﬂunmaaﬂﬁﬂw"l.ﬁmwauﬁaﬂu1nau

"luﬂmmqummm FARDAAI M A W30 3ﬂ$~1 ieduwas dunseite

dandidhnidnunla AFadus e cuwwm“lﬂ"lmflmm}ﬂu

d a ot 1 o o
(n) !maamanmuﬁﬁﬂﬂummsﬁwwaa

(%) wadusesdaanasiImMsalusad

3512 manlsuniiaradtan

1 ¥

vnaeauiesoan (ldvinde 3.4.1.1) Sy liiilSinavewdaiavua
9 " ] '

fovaz 15 Aahnau il I¥audouiiqungll 50 esrnwaion e 24 1 Tus Taosnou

o n’: o A a1 { @ Y P ~ o
msarawvesdanmanana  nnthnitadniumssesaaewdunilumiesianusisey

J a 1 § & |

5,000 rpm Huna1 10 Wi mhdmladwuuiwazfudnidluvewds Fwziludiuves

LEJﬂﬁaﬁ‘umuL’e]ﬂﬁlﬁ‘wﬁﬂﬁiﬂ?ﬁ&%ﬁﬂ%ﬂﬂ?ﬁﬂumaﬂQiﬁﬂ‘HTLﬁ/i?ﬁﬁ.; iﬂ@%ﬁﬁ%uﬂﬂisﬁﬂﬁwiﬂ%uqdiﬂ?ﬁ?’ﬁ
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lmmﬁﬁﬂmmau dnnuudlinaulaailom way G]EN@NEJ\‘NNLQTSU’ENL@ﬂﬁ?ﬁ%ﬂ@iﬂ%ﬂﬂ?iﬂﬂﬂisﬁ
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3.5.13 msadawdinguay

i~ P4

9 ar 4 a as Yy [ z
HINUAYATYDIUI NI TUTR 1.1'%115‘U1H1I1J‘i1]1&1]0&“‘!]47]0‘"“?\%‘8063 15

¥ 1] 13 )
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A 3 Q Y i 1 a
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o dd & o a ot v o s
AsazaveImiuradtad wafadisensazainladonlaasonlaanlinududu 1.0 Tuard
w 1 Y oy o a g 1w . : CY =
Tusasdmvesmissadtan : arsazatelwdoylsasenladiviniy 135 TaoihmindedSuias
nauldddumasinnldanufouniqungll 90 eswuaadea dlunar 1 %l Tasnau
L4 ¥ v ’ [3 I3
dawrauaaeanm  aimiuviT B idiiufigungiites  hdwwaylihimsthariosinnuds
¥ ) Ed » 0
58U 5,000 pm huta 10 wi-nshalanas el Idindedimindu  udailu
i & 0 & S 4 :
MIgafinnuiey 5,000mpm a1 10 W lawimanua.s afe edemsazaieag
o‘: o LY 4 - s o el o =l 4
gonlil nimlwhmiteedvewiinestad Anuniranadomsazaisxdoy lsasenloauds
o aa da 9 -3 4 o ¥ - P
At sazaionsaszdanninnududy 0.5 Tua shmswouuasWanwdeufiguugl
70 easnuvarioe Slune)t Flus Tudasidniveddas - arrazawnseesdanmiity 1:5 Tae
o b4 " ¥ []
WmindedSeins  wimiushnsthadissianndasey 5,000 rpm Wunal 10 1 wdauen
] ay L] ! 5 : o': a n,: A
danitans theewdsdaui lindudindnaudnnu 3 a5 iNednesazaisniaeen’lyl w'd

¥ Ao AT g a A e '
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Spent brewer’s yeast
Saccharomyces uvarum

E
!
U§uHE Solid content
15%, pHS

Autolysis ﬁ 50°C, 24hr

y
-
Ey Ey )

qungiiies

L 4
Alkaline extraction #w 1.0 %

NaOH (95182 1:5),90 + 5°C
1hr

e

Centrifuge i 5,000 rpm. 10 min

| The extracted call wall
* Acid extraction A2t 0.5 N
dadaeiindu 3 afs e Acetic acid (BA318U1:5),
72+£5°C, 1hr

o as = 9
3UN 3.2 umudimseIsuuAInguAY
wnansiiluenansianulidmsunsldnuiionsfinviiiu ldeuygralimhluldusslesiiunsi

lidnsdilaqiiadu Snrianulilvanulasilon wazdednadadadivesenarsynasaninisiiluly
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3.5.2 AIATIONOLAUNIHYBIUMINGUAY
352.1 PIIATIVABUNUATWINMEN TN AIWITNITUB AOAC (1998)
1. 18 CIE L*, a*, b* Tao 141930430 Minolta CR-300
Tay A1 L* uaasmanuadng / 8413 (0= #61, 100= din)
M1 a* LARIATAUAY / WD (+= Fuae - = Tdn)
A1 b* Lemasimane /ity (+=tndes,-= ﬁifu?u) '
2. it TasldiaSesianumilagu LVDV-II ¥4 Brookfield
118mues 6 n5250Y 70 rpm:
3.5.2.2 AEAITIRDURAUATANIIA A NITNITVBT AOAC (1998)
A ey
2 sl suianianya
3-1dFue vty
4/ Wi lalsau
5. UFaneum
6. aanuiunsad Taold pB meter

7. UFmanndinguay muitnaveuaiaiii (2545)

353 nsdszgoalfivingumamifinsaeniasnlusdnduaidoie

3.53.1 matA3ens soaaifne
w3 vatAn TatTTAT 1L (creaming method) Tatlfdmauduaaslums
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AN 3.0 AUHALTBURNILEEATAIURY

AIUHaY s (%)

ufladnasialun 200
oA 150

Ay 8
shaanst 230
inde 1.50
uuduln 120
Tald 150
D925 19 26

@ad o
IHM
¥
or 44 ]

A > 1 ] £ -
n1swause insesnay Kitchen Aid ® Faliuasuasias souutladnaswalun

uazwalidndromiin1l Ameaa (@asnauny w3ssmammuRdIsdnguAsvaz 20 25
“l > — g .
uaz 30 Taedwnin (gws BG-20, BG-25 4@z BG-30 mud1a1) Authaasuduy udaseeqway
[] ] ..’f - Y d'n @ : 1 LY 9 A c‘:
T lae i ludunay smiuangiludnisounaudun o) 858z 13 dau aduduuuduianss
1 1 Q’IJ @ -& n’: 1
az 12 i luuaazassenayldwedndu Tasldanus aues 1 veunies sntunduwauld
lAusinmes MTIAUA MiuTinmo s AIRERYLIA 9.6 X 19X 6.3 IFUALASINIUIUINAZTBIA
nszamty wdag 250 03y vazeulwmeufiquvgll 180 ssrusadoa Muna 40 uafi ile
o ° n’.o, A’ o -y o :-’ S Y
surswdnivdnuensis Bngangiiteadunar 1 #lus nmivusslugmaadn Jaaiin
A - d "
NDTOMIAT VAN IZHAD 1)
- oy - A )
3532 nsfnyigauiamemesmnysuanueTiunufisaad aumnguay
nnnadNtuneg Tdun
o v )
1) asrvaoumd lagdadvesFuAniidanuurnussieudndluniesiad
Minollta CR-300 Jas1zvimd 1ilua L*, a*, b*
2) asvasuliasveidoudn (volume index) A135U83 AACC (1983)
- o 2 P4 a4 24 4
Tauldnesidivniilnles Sannugaessudngildmaouus nunnarsdursduazassganinais
¥ E 4 .
FANIMUA 5 Ande aaruauunds tmbodumuniuas
= C o Aa; 1 4 & @ o q-m:y
3) JinsevAomes LendIn ArunTesianInmes uonRIR

iu Themocon satanter U3HN Novasina
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4) nrinTnaevinueieduiaveudnmn
fnnasereudmiuzioduiavendnuegasdte 4 da
wissiaiedura (LLOYD instrument U TA plus) Wesasanuuiude (hardness) AIMS
Tandatumeluveudn (cohesiveness) AMInALAUGUUIALAZFTI9AY (springiness) A15EAY
amduudl@onfimetuludaiiodn (gumminess) AIN15INIEAAAT (Adhesiveness) 1aol¥iada
31N359n53UBN (cylindrical probe) ViIAKFURUGUINTIL 15 TTadas TaodasudnliEmmmn
2 wuAnms Jausanseiivesiaiafing (compression force) 89 qaﬁqﬂa1auﬂq§usﬁﬂﬁaa
sormedosaz 50 veswumuwestudn Tashimana 2 afy  mstemeudIetaz 4 9
Ansedimanuana e unisA035 DMRT- Tneld Tusunsuduiegal SPSS version 12.0
3533 annquandAnuniivoudnng AuITMaves AOAC (1998)

) mydms s iy

2) msimsrsilSinerluiy

maaﬁmﬁuﬁw’ﬁ Duncan’s, ‘New  Multiple Range Test (DMRT) uag
InszranwatadiolUsunsuduSegt SPSS version 12.0

3.53.4 Msnageuneaniunutzamdudavesnnivugnsen 9

mmsnareugudnsusnalssrmduird A nureuvawus Ins  Tay
WEewdsuudnniogasnaunuludnidnuasdsing Sueuiofn fediin  nduse  uas
Aoy lavsauvesnaadadiitnne - Tavl#nameud lidmnwRndu s Fulluindaywes
madntiinenlsygnd  auzinmmdas | @en. 19 30 A TazuuuBL 9-Point hedonic
scale fiAstuusenan 19 Jag 1 mineashivemnaiiga g, 9 msdayenaiiqe 1
URUAINARBILY randomized complete block design ~ 1hran el inasinmuandraves

fundod033 DMRT TaeldTlsinsudiSegal SPSS version12.0

3.5.4 msthzgnalfiudinguamumuilviinnsgnlundndasigeine
3.5.4.1 mamuiudinguawluninNusiganiue
o 9 A ¥ a N, o
Mimsneasumuiwamnguauimionldninisaeitas  adlugaiue
Taslfwdnguanmud lusiu ludmvesnniiuinedau ludSmnadesaz 20 25 uag 30 ves
Y ~ o -1 a o o dw s ddewy ’ -
iy washinmanSoudsundasasiiamesgeii Idszniagasniugy @swi 3.2)

A99 9 a )
llﬁ$q¢ﬁ ﬂ1¥lﬂﬁ1ﬂquﬂuuwuﬂu1ﬂ15u
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v ¥
AN 32 TIURTUYBINAIUITATAIUAY

aIukan simiin (n3n)

uileorunlssaed 440

My 6.30

1nae 1.50
unduda 32

WINTTU 260

il 180
Jaild 50
i 3

4 é : ar g, 1
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aefuudiinll Aunniiu (geasnvge) #iamnSuiimuisewdinguaudovas 20 25 uay
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1) ansdeumdvediisfnAioniosiniiMinollta CR-300  IRyIZHA

iflusn L*, a%, b*
b4
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¥ s/

ANuNd19 / AumuIvessugnn (AACC, 1983)

3) YSua iy
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4) UTnaanuiu
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J L. s 1
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g A o -; o o A w ]
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1 ' Q' J 1 L o o 1
wuhm a* uw Tumsdiutesianuuenaediitsdingangasaiugu (p < 0.05) na1fe
UA1 a* IAY -1.70 -1.44 U0z -1.44 MUAIAY

k4 [ d
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