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Kanitta Pattanapa 2010: Process Development of Osmotically Dehydrated Mandarin cv.
(Sai-Namphaung). Master of Science (Agro-Industrial Product Development), Major Field: Agro-
Industrial Product Development, Department of Product Development. Thesis Advisor:

Assistant Professor Nantawan Thredthai, Ph.D. 137 pages.

The research aimed to develop the process of osmotically dehydrated mandarin cv.
(Sai-Namphaung). Mandarin was peeled and osmotically dehydrated in osmotic solutions including various
mixtures of sucrose and glycerol (9:1, 8:2, 7:3, 6:4 and 5:5 w/w) at 5723°C with the agitation of 40 rpm. The
ratio of mandarin to osmotic solutions was 1:5. Increasing glycerol ratio in the mixture significantly increased
rate of water loss and solid gain during osmotic dehydration. After that, osmotically dehydrated mandarin
was dried using hot air drying at 70°C for 360 min. During drying process, the Page model had higher
capacity than the Lewis model for moisture ratio. Correlation coefficients (rs) between actual and simulated
values were higher than 0.9 and root mean square error (RMSEs) were in the range of 0.0205 to 0.0372. For
quality of dried mandarin, samples immerged in 9:1 (sucrose: glycerol ratio) solution contained the highest L*
value (p<0.05). Increasing glycerol ratio could decrease a* value, water activity, hardness, moisture content
and reducing sugar of dried mandarin (p<0.05). From sensory evaluation, the use of 7:3 (sucrose: glycerol
ratio) solution produced the dried mandarin with the highest liking score on appearance, color, sweetness,
overall taste and overall liking. Therefore, this solution ratio was selected to prepare dried mandarin under hot
air drying, microwave vacuum drying and combination of hot air and microwave vacuum drying. Microwave
vacuum system could reduce drying time. The highest values of L*, a* and b* were observed when mandarin
was dried by microwave vacuum drying either at 1,280 W for 5 min or 960 W for 7 min. The combination of
hot air and microwave vacuum drying produced the lowest water activity. Moreover, both microwave vacuum
drying and combined drying reduced product hardness, compared with hot air drying. From sensory
evaluation, the microwave vacuum dried mandarin had higher liking score on color but less overall liking
score than the hot air dried samples. For consumer testing, liking scores of appearance, texture and overall
liking were moderately liking. In addition, 87.33% of consumers accepted the product. During storage in
OPP30/Adhesive/LLDPEG65 bags, L*, a* and b* values were decreased as storage time was increased. Based
on mathematical models, the estimated shelf life of osmotically dehydrated mandarin storage at 25, 35 and

45°C were 68, 24 and 8 days, respectively.

Student’s signature Thesis Advisor’s signature
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q‘ A J J aady ' 3 o A
M1919N 23 msilasuudasnniewesiennan JEUINNMTNUINYINGUN

LAY 45 parnLyalea

a

nu 25,35

Y

&8

e o
JTHSLIDUNVINE (IU)

25 paf AT

35 paA I

45 par AT

0
2

10
12
16
20
24
28
32
36
40
44
48
52
56
60
64
68
72
76

0.419' £0.002
ND*
0.427" £0.002
ND*
0.432"" +0.003
ND*
0.434"" +0.002

ghA

0.436° 10.003

ghB

0.437°" £0.005

fgA

0.439°" 1+ 0.006

fgB

0.439°" +0.002

0.444°™ +0.002
0.446™ £ 0.003
0.455" +0.005
0.456" +0.001
0.458" £ 0.003
0.469° £ 0.001
0.473°£0.003
0.485° +0.002
0.488" £ 0.003
0.490" % 0.007
0.491° £ 0.001

0.492"+0.013

0.419° £ 0.002
ND*
0.420" £ 0.005
ND*
0.423° £0.003
ND*
0.432"* £ 0.001
0.432"* +0.006
0.443** +0.001

bcA

0.445™" £ 0.002

0.446™" £ 0.001
0.448"" +0.003
0.453"* £ 0.003

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.419° £ 0.002
0.422° £ 0.004
0.432"" £0.007
0.438" £0.007
0.444™ £ 0.004
0.444" £ 0.001

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

HULTi)

1 9 o a
ND* w1 ldviins g
= M 9 o a
ND  weddli1diin1saa
¥ o a-j ~ J [ 4 =< A
#1901 7 Nuanaaiuluuuidiminedad

P aNTadIAYNNAdA (p=<0.05)

€

SIS

[

RN Al

9

v
@

NNADA (p<0.05)

4 1 [ a o 4
artipaningnadov luvensuwanfam

Y
a9 I UUUIAILANUUANA1NU

iies9n lueglugiennudveans quasie
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A o a = 1 I'4 QQdy 1 <3 [ ~
WemhmsesuiemsilasunilanniemosteanInsenINMSINUTNEIN

unQd 25, 35 1Az 45 PIRUFAITIE AIOFANNT Zero order kinetic model WUNAIAINDAT (k)

2 .0

1 [ Y] a a3 [ H 1 [ [
AMUANANRAUANRUHYN TUMSINVSTAET (13199 26) TasA1 k IAUNIND 0.0010, 0.0010
Y] o [ <3 [ 4 a o w
1ag 0.0029 o TU MNTUMIINVINYINYUNYN 25, 35 Lag 45 DIAUFATA AWAIAL
09/’ o a = 1 o quy A a S o 9
nntwIihMsesuiemslasunlasnemesuannin edngaungl lumsmnuiny Tagld
o [} H 1 1 [ [}
AUNT0151310A (Arrhenius) AIAUNIIN 4 WUNLUA E, 1WA 41.47 ki/mol tazll k 19101
1 [ 4 a 4 o 1
1.56x10" 993U 110 3AIILHLUVINABINLINFUNT Zero order kinetic model HANua 115011
o = 1 4 Qady [ S o Y a
msnnemalasuudasamemoesioania luszniamsnusnu1aa Tagnaisananawn

d' J é S 1 J
N 21 Hagh r FINAIFINI1 0.90

0.52
0.50 -
"‘g% 3 i,! o 25°C (Experimental data)
q% 048 7 P ,f"' 4 35°C (Experimental data)
= _," m 45°C (Experimental data)
g 0.46 - ,{— .t
g - === 25°C (Model) r0.9786
®
£ 04 —— 35°C (Model) r0.9785
0.42 — = 45°C (Model) r0.9751
0.40 T T T T T T T T T

0 8 16 24 32 40 48 56 64 72 80

a1 ()

Y a 1 J Qady Y oy 4 A Y J
ﬂ1Wﬁ 21 ﬂ'l‘ilﬂﬁﬂul!ﬂﬁﬂﬂW?@mflill@ﬂ‘ﬂ'}@] 611'5)\'1ﬁiJﬁWEJu’lﬁQLL%@ﬂJ@ULLWQigﬁ'J'N

3 o { a
ﬂTSLﬂUﬁﬂBTﬁQﬂ!WQN 25,35 uag 45 ﬂ\if’nmﬁﬂﬁ%ﬂﬁ
1 <
6.1.3 MANULLAUN

a J < J IS o 1 <3 1
AMNINTUATICVTATIANULUITS T INNITLNUINHE W“]J’J1ﬂ’313\ll,l,"ll\1%$3d\lﬂ1

A d? ] qszl 2K A1 F) A 1 < A A dg’ 1 @
!,WiJGUuGI,HGD"NLLiﬂiﬂﬂuui]\iilﬂ1ﬂﬂu"lﬂdﬂx‘ﬁ/] Iﬂﬂ?ﬂﬂ’ﬂllLL"INi]%lJﬂHWiJ"UuGI,uGH’N 20 JULIN 8

a =

@ @ S o { o w
UL LY 4 'Ju!ljﬂﬂl@\?ﬂ’]ﬁlﬂﬂﬁﬂ‘ﬂ’]ﬁqmﬁﬂﬂ 25,35 uag 45 oAUYALBYT AN

U

(% { 4 a a < [ 1 a < (%
asaaslumsei 24 Wonnsanguvgl lumanusnywun gumgi lumanusnuiing

o

1 { 1 < 1 o w 4 1A v o
asmalasulassianundsedieiivedifn (p<0.05) tilosnnwa ldursueuuisdailu
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A cg 1 9 0 = 3 S o Ao =& 1
913 NNANUFUAD UM N uzidlu glassy state MINVTNEI IUQUHYUAIVITIB a0
~ 1 3 o Aa o g o y o Y a 9 dy
ANUIABITU LAZMIUVIAIVINAAN DN F8TNE1 Inssa1em Inmsdsundasauiie
[ a Y9 A 1 3 o a ] d A ] = 49’ dg}
dudaina ladnas uaiieennluszniumanuinyInaa A uAHAAN UNRANUFUF UL
1 k2
1H10991NMIYANNNTFUIINGINA dama 1¥if1 glass transition temperature (T,) Huwa Tiinanad
o 9 A A A A a <3 [ a
Mmlvinmsnasun)amamenwininannmsnlasumlasgamgiuaznarlumsinusnyune

1@d183 (Del Valle er al., 1998)



d' = 1 < a o 1 3 o A
M3519N 24 Magunlasmanuuds (HIU) JEUINNTNUINYINGUN

LAY 45 parnLyalea
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a

nu 25,35

U

e o
JTHSLIDUNVINE (IU)

25 paf AT

35 paA I

45 paRuBATOH

0 0.084° % 0.02 0.084° +0.02 0.084° £ 0.02
2 ND* ND* 0.166" £ 0.06
4 0.111°° £ 0.02 0.170™ £0.03 ND*
6 ND* ND* 0.258" £0.03
8 0.147°" £ 0.03 ND* 0.271** £0.05
10 ND* ND* 0.247" % 0.05
12 0.188" £ 0.06 ND* ND
16 ND* 0.280" £ 0.03 ND
20 ND* 0.290" % 0.04 ND
24 ND* 0.311°%0.07 ND
28 0.285" +0.04 0.302"* +0.06 ND
32 ND* 0.310" % 0.07 ND
36 0.301"* +0.06 0.294"* +0.05 ND
40 0.299" £ 0.58 ND ND
44 ND* ND ND
48 ND* ND ND
52 0.300" % 0.92 ND ND
56 0310 £0.24 ND ND
60 0.297" £0.47 ND ND
64 0.298" £ 0.82 ND ND
68 0.292"%0.72 ND ND
72 0.287" +0.58 ND ND
76 0.279" £ 0.40 ND ND

HUELTi)

ND* e i 1diinmsinae

= M 9 o a
ND  weddli1diin1saa

v
@

o990 lioglureanuduesns guasim

=

] o a o 4
Wﬂ]’f)lla!u’ﬁ)\'iﬂWﬂéﬂﬂﬁ@Uqﬂﬂ@NiUNﬂ@]ﬂm“ﬂ

9 '
=R A

v Y
A19nH5  Nuanaanu luuuIAIreDIdanaaed luuufainNuuana1en U

P19l dIAYNNAdA (p<0.05)

€

wars V¢ Auanaaiulusuiueuninedidnaaod lunuiusuianuLanag

SIS @

AuegNNsd AN Nana (p<0.05)
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A o a A < ' S o ~
WeMses UM slasunlasnnunese e msnusneIN

unQdl 25, 35 1Az 45 PIRUFAITE AIOFANNT Zero order kinetic model WUNAIAINDAT (k)

1 [ Y] a I~ [ H 1 [ [
AMUANANRAUANRUHAN TUMIINVUTAET (113139 26) Taga k UAUNIAD 0.0036, 0.0078

1ag 0.0221 HIAUABDIU f?m?mmﬁu%’ﬂmﬁqmwgﬁ 25, 35 1A 45 3RS AINA1AL

g o a a s A A g o v
mﬂuummiEJ‘ﬁmt’Jm’mJafJumemmlm LumﬂmqmﬁﬂuuﬁlumimmﬂmTﬂEJGlﬂlfmei

4 @ { 1 1 1T o 1 o
913151110 (Arrhenius) A9AUNITN 4 WUNUAT E, 110U 71.34 ki/mol tazil k, 1M1 1.10x10"°

Aa o (% { a I'd o [
HUIAUADIU Lﬁmgmwzmmumamwmwfmmi Zero order kinetic model Hanuauso lu

o = 2 ' 3 o v A 3 o A
ﬂ15‘]/]TLHEJﬂﬁl‘ﬂﬁEluuﬂailﬂ’ﬂmﬁlﬂuizﬂ’ﬂﬁﬂﬁlﬂ‘Uiﬂ‘]eﬂll@gﬂq’ﬂLiJ@ﬂWﬂﬁlﬂll‘iﬂ‘kﬂ‘ﬂ

a ) 1 4 s o {
uUNNY 45 mmmm%a Llﬁ$ﬂ31ﬂﬁ1ll15ﬂGl,‘uﬂ'li‘ﬂTL!Tﬂﬁﬂ1aﬂﬁ\ilﬁﬂﬂ1ﬂ1§mﬂiﬂ'ﬂ1ﬁ

gl 35 uag 25 earwaFe udAUAEAIluINd 22

045
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

a o

I~
AMULUY (UIN)

o 25°C (Experimental data)
A 35°C (Experimental data)
m 45°C (Experimental data)
- === 25°C (Model) r0.8361
—— 35°C (Model) r0.8797
—--— 45°C (Model) r0.9340

0 8 16 24 32 40 48 56 64 72 80

a1 ()

d‘ = < 9 3’ dg/ A Y [ S o
MmN 22 Maguudasnnunevesaua eI NOULHITEHINMTINUSNE

NgaIvi 25, 35 uaz 45 varnivae



93

6.2 AUNINNILAL
a &K
6.2.1 UYsuuanuru

a Jd a 4 1 ' I~ a
F1]1'ﬂfﬂﬁ')!’i?l'i"lgﬁ’i‘]J33J"I‘E,Lli‘ﬂ')']iJ%“lﬂl wuNnlugrusnvesmsnusnelsunm

v v
a IS =

zﬂy = d? uaxl = (] 9 S o A a a
ANUFUITUAUNVUY 1INUUIINMAIN TUFIMNeVeIMTINUSNIET tleNsadTuna

Y
[ S o 1 1 Y
anusulutugaievesmsnuine wuhliawiny 12.46, 11.68 uag 10.91 (Govaz Iag
v
I Y

o [ 3 o { a o w % ' [l
MUNLUN) ﬁTWiUﬂ’liLﬂUiﬂ‘]&l’lﬁQﬂ!Wﬂuﬂ 25,35 uag 45 @Qﬁncﬁalgffﬂﬁ ﬁ’llla’lﬂ'i_lcdﬁ\iﬁﬂTﬂgclu

a

o A o o Y 9 § A 3 o {
amwummmmgmwammwgu%uwa"lmma Lﬁ@WmimT@lmWﬂMiuﬂﬁlﬂUiﬂ‘]ﬂﬁ

Y

i
9y
U

1Aa A

1 @ ' 3 o ] o { [ { a 1
UANANNU W“]J')'lﬂ1ﬂﬂ°].lﬁﬂ"leﬂsl,u"]5’N'JUﬁ 12 5\1'J‘Llﬁ 36 Qﬂ!'l’iiq]iJlliJiJﬂﬂ‘ﬁ‘Wﬁ@ﬂﬂ1ﬁ

WasuutasSunannudu (p>0.05) awaasluaisiei 25



d' = a dy 9 31 o Y 1 3 o A
MA1919N 25 msilasuudasdsunannuisuy (iaﬂaziﬂﬂmwummﬂ FEUINMINUINHIN

QNI 25, 35 LAY 45 BIA AT

94

e o
JTYSIDUNVINEI (IU)

25 paf AT

35 paA I

45 paRuBATOH

0
2

10
12
16
20
24
28
32
36
40
44
48
52
56
60
64
68
72
76

9.16+0.30
ND*

10.10" +0.13
ND*

10.73* £ 0.14
ND*

hiA

10.89"" £ 0.08

ghA

11.18%" £ 0.50

11.26%° £ 0.03

11.28% +0.30
11.49°* +0.14
1151 +0.10
11.52" £ 0.11

1156 +0.11
11.60" £ 0.57

11.70% % 0.09

cde

11.837 £0.21

12.03° £ 037

bed

12.05 £ 0.08

abc

12.18% £0.15
12.20" +0.12
12.43" +0.02

12.46" £ 0.10

9.16' £ 0.30
ND*
10.16" £ 0.15
ND*
1043 £0.13
ND*
10.82* £0.10
10.88" £ 0.07
11.13** £ 0.16
11.46" £0.05
11.54" £ 0.07
11.60™ £ 0.06
11.68" £0.19
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

9.16°£0.30

10.04° £ 0.06
10.41 +0.08
10.64° +0.10

abA

10.83"" £0.06
10.91°+0.16
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

HULTi)

1 9 o a
ND* w1 ldviins g
= M 9 o a
ND  weddli1diin1saa
G103 Auanaranuluuuidaivue

P19l IAYNNAdA (p=<0.05)

€

SIS

[

RN Al

9

=

nuayalu

v
@

315

NNADA (p=<0.05)

v
a

[ @ a Y] I'd
pannfnadeu lusensunaasmal

Y
INAaod I UUUIAILANNUANATNU

o990 lioglurieanuduesns guasim

wars M Auanaaiulusuiueuninedidmnaaod lunuiusuianuanag
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A o a = a til 1 <3 [ ~
Wemhmsesuiemsilasunasdsnannurusznnemanusnen

unQdl 25, 35 1Az 45 PIRUAITIE AIOEANNT Zero order kinetic model WUNAIAINDAT (k)

2 .0

1 [ Y] a <3 [ H 1 [ [
AMUANANAUANYUHYN TUMINUTNIYI (1131399 26) TasA k TAUNIND 0.0437, 0.0681

a =

" o ) o S o ! o_w
iuag 0.1496 %@ﬂﬁgﬁﬂju ﬁ’]ﬁﬁﬂﬂ’]ﬁlﬂﬂﬁﬂy']ﬁqmﬁﬂl] 25,35 uag 45 o3 alsge A1y

u

v ]
A

09;’ ) a = a A a 3 o 9

nntwihmsesuiemsnlasulaalsnannuiuienngungi lumsinusne lagly
o [} H 1 1 [ [}

AUNIT0151310A (Arrhenius) AIAUNIIN 4 WUNLA E, 1M1 48.32 ki/mol tazdl k 11101

Fooaz1.21x10” o 10 AATIEHULUTI0INUNETUNT Zero order kinetic model I

a

o { a g ' s o {
mmﬁmﬁaclumimuwﬂmﬂﬁﬂuuﬂmﬂimmmm%uGlmzwawmimmﬂmﬁqmvmu 35

U

9. 1 o J o [ 3 o {
iag 45 mmmm%ﬁ"lﬂ?} LW]ﬂ'J'liJﬁ'lll'liﬂsluﬂWﬁ/]'lu'lEﬁ]gfIﬂWﬁﬂﬁ\?ﬁ'lﬂ‘i“]Jﬂ'lﬁlﬂ‘]Jiﬂ‘hﬂﬁ

gl 23 arniraled Aaudaaluning 25

= 13.00
a: Phd
a§ 12.50
a.,% 12.00 o 25°C (Experimental data)
,,% 11.50 4 35°C (Experimental data)
g m 45°C (Experimental data)
a=  11.00 \
; ==== 25C (Model) r0.9378
ag=  10.50 9
= — 35 C (Model) r0.9665
=
¢ 10.00 —--— 45°C (Model) r0.9713
2 950
- i
Es 9.00 T T T T T T T T T

0 8 16 24 32 40 48 56 64 72 80

na1 ()

d' A a dy 9 oydgl 1A Y 1 < [
MUN 23 mmJaﬂuuﬂmﬂimmmmmummanmamwmqyamuumizmnmimumm

Ngavgi 25, 35 uaz 45 varnivalee

d' a 1 d'w d‘ 9 =
WaNIAIAIAINDATT (k) voamsulasuuilasguninluaiumd anw
1 1A z 1 4 aqdy 1 < a dy =
HANANVYDIAANIHNA (AE*) ANOMBILEATIIA MANNLTILAzUTINUANLFY (115190
T A o A dy A a 3w dg/ 1 an v
26) WUNAAINBATINAIGIVUINDUNYT TUMINUTIBIFIUU HaAIINUNYITHAADNS
A A A g ' 9 A a vad 4 A
nasumlasgunmlasmsiuguugidumaisaldmsndsun)asguniwna 152U e
a U @ 9 U A 9 U 4 Qady a
WsaNAMEaInUnTEAY (E) wunmsnasunlasganimaiuaiemesueanianaz iy

dy = o' 1 = 9 (= I 1 1 4 QQdy
ANVFUNA E, mmmmﬂaauuﬂmﬂmmwmummmzmwmm UEANINAIDIADILUDANIA
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a dy I v A 9 Y a ~ Y a S o Y
sazdSunannuruiluiledeignnszquilinemslasunlasdrsgurgilumanusnm 14

i lﬂ'
Nenga

q' ' Ao 1 Y 9 1 A J ~
M13191 26 AAINBATT (k) MWANIUNTLAU (E) LagmMAInaunIsonatsiied (k,) Us

a =

{ ' s o {
maasunlasgunnszrinmanuinuINgurgN2s, 35 Loy 45 sarsalted

u

k
E k

AWUNIN (miieroT) & 0

= = —— (k/mol) (MUIBBIL)
25 DALY 35 DALY 45 DI alsYe

f1L* 0.0750 0.2010 0.6794 86.68 1.12x10"
A1 a* 0.0957 0.2182 0.7106 78.00 5.81x10"
f1 b* 0.2912 0.5310 1.8065 71.61  9.30x10"
A1 AE* 0.3173 0.6411 2.0706 73.67 2.38x10"
Anemosoniin 0.0010 0.0010 0.0029 4147  1.56x10"
AU (N) 0.0036 0.0078 0.0221 7134 1.10x10"
T 0.0437 0.0681 0.1496 4832 1.21x10’

o o a o J ' s o 1 J aady
FITUAUNNUYDINAANUNITEHINNITINUINY ﬁl'luﬂ'lﬁf]m@i!l@ﬂﬂﬁﬁ
= (] [] = a2 1A dy 1 ] = 9
W‘]J'NiJﬂ'lf]f‘.llcluG]f'N 0.419 93 0.492 uazuﬂimmmmmuagimﬂﬁ 9.16 D3 12.46 (5@8@31@6
g’ o 4 A o = ~ [ J 1% o w a o 4
UINUNLNY) mammmﬁtmmaugmmwmﬂanﬂ‘uﬂizmﬁmuﬂmmgmwammm
4 A o o 9 Y vy o ST Y o
2ATIMNTIU ﬁmmmigmwamﬂmm%u%uwa‘lmm WUNTUTYUINILFDUDVLUNIGIAN

I ) [ U
aumihullawdeimuadainan

6.3 AUNNNYAUNTS

a

] Y 9 '
1ERINIATINAOUAUMNNNYAUNTI W NFuaehRITOUO TN I

9
Jd v

a ~ Aa S 4 1 P v
VAUNIININUA Escherichia coli Ysnadaauazioglunuvintasaseiuliawilsenea

@ 4 a o 4

ﬁ”lﬁﬂlﬂ@lij@ﬂ!Waﬁﬂm"ﬂ@@]ﬁ"l‘ﬁﬂiim L?f’NﬂJWlii mwammmwmuwa‘lﬁuﬁ'q AADAISYTLIAN

Q Q

9 E4
3 o §

a [ A v A A 9 :l 42/ A Y A
u,amqﬂqmm_]uluﬂmﬂmﬂmmuﬁm"lumﬁm 27 MIUUDINNTUF Y UINULYDUD UL

1 4 Qady; 1 [ 9 a a a S Y
A1IBVADILUDANINAINIT 0.75 ﬁﬂﬂﬁiﬁﬁiuﬁﬂﬂfl‘ﬂﬂﬂﬂﬁlﬁ]iil]ul@ﬂi@ﬂli’)\iﬂﬁuﬂiﬂhlﬂ
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Yy 9
a

3 a o a ' S w {
M99 27 AuMwNaunIdvesduaethiugaueuuiesznIumanuiniguwgil

25,35 LAY 45 BT oa

a 3 o
guUNYUlumsnusny

L%@@Suﬁé’ 25 pafuaIFE 35 paRsaItad 45 pa Lty
76 U 36 U 10 1
SuuALNI AN (cfule) 2.5x10* 2.0x10* 1.0x10*
Escherichia coli (MPN/g) <3 <3 <3
gaa (cfu/g) < 10% < 10 < 10%
51 (cfu/g) <10* < 10* < 10*

nunenyn * N804 Estimated Standard Plate Count (ESPC)

6.4 fAuMMNszamduia

9
iﬂﬂﬂﬁﬂﬂﬁ@ﬂﬂ’nu“ﬁ@ﬂﬁ’)ﬂ’l% 9-Point Hedonic Scale W%}@Nﬁﬁﬁﬂﬂﬂiuﬂﬁ

o Yy a ) A @ Y aA Y o Ax1r  oa o o
gouNIU Iﬂﬂi‘lﬂﬂﬂﬁiﬂﬂﬂjqﬂﬂmflﬁUﬂﬁgﬂ'lupﬁﬂlbﬂlsb'@uﬂﬂ!lﬁﬁnuﬁu 30 AU NUADNANNUMN

a IR

cdﬁaﬁ”mmﬁu%’ﬂmﬁqmmu 25, 35 118 45 oAl e

o a 1w IS o Aa
i]']ﬂﬂ?ﬁ‘ﬂﬂﬁ@ﬂﬂ'ﬁﬂ@ﬂiﬂﬂl@ﬁéﬂiiﬂﬂ W‘U'JTJ‘L!LL?ﬂ‘llf’)\?ﬂ'l'ilﬂ‘]_liﬂ'kﬂéjﬂﬁiﬂﬂ
Y Y [ a o J a o J 3w A 9 a Y
0802 99.33 Glﬁﬂ']ﬁflf’)ﬂﬁﬂﬂﬁ@]ﬂm“ﬂ IﬂfJWﬁﬁﬂﬂ!“ﬂﬁ]gﬁilﬂ@']qu'ﬁ!ﬂ‘]_liﬂy?m@Q‘Uiiﬂﬂiﬁ

a

o ' { ' 3 o A
ﬂ1§ﬂ@ﬂ5ﬂﬁ@ﬂﬂ31%@ﬂa$ 50 iﬂﬂﬁni'l\?ﬁ 28 NUINMTNUINHINGUNHY 25,35 ey 45 93N

U

= 1 Y a o I S o < 1A @ £ 9 a Y
LegaLese e mwa“lwwa@mmmnmqmimmﬂmlﬂunm"lnmu 76,36 Lag 10 U %Qﬁjﬂiiﬂﬂﬁlﬂ

[ a o J o_w
miaamuwammm%’aaaz 43.33, 40.00 1ag 36.67 Mua1ny
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Yy 9

M1 28 AZUUUANNTO LM ABIAYS osazMIveNT VYRS InaNTlaedudierhiwsow

' = {
PULHITEHINMINUTNE N

Y

a

DU 25, 35 uag 45 aaAusatyed

=

gungil . . R Sooaz
s @ HoduAT SR TAIIN ANUBOUTIN 5
GLL!ﬂ"IiLﬂ‘]JiﬂB1 NI1FYDUITUY
25 IRy AL e
0 31 77341039 690"+084 7.07°+1.05 7.13"+1.04 99.33
64 U 523°+1.01 603°+081 6.13°+1.01 5.63°+1.13 63.33
76 U 440°+152 587°+1.04 6.10°+£1.09 547°+1.20 4333
35 DI ALY
0 U 7731039 690°+084 7.07°t1.05 7.13't1.04 99.33
24 Tu 477° %165 61002016 6.17°+£1.02 563 +1.27 76.67
36 U 407°+131 5834099 58°+132 480°+1.06 40.00
45 eIy AL d
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