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Concentrated Coconut Milk Machine by Evaporative Vacuum System

Abstract

The Concentrated Coconut Milk Machine by Evaporative Vacuum System composed of
1) chamber for coconut milk 2) stirring paddle with motor 3) heater and temperature control
system 4) condenser and 5) vacuum pump. The chamber can contain 5 1 coconut milk. The
stirring paddle rotational speeds are 5, 10 and 50 rpm. Heater power is 1000 watt. Range of
vacuum pressure is 760 — 40mmHg. The vacuum pump flow rate is 4.5 m’/hr or 2 ft'/min. The
pump is driven by %4 HP motor. Condenser cold water has 5 I/min flow rate, 1.3 C temperature
and 0.248m’ heat exchanged surface. Concentrated coconut milk properties (color, viscosity, total
soluble solids, and fat cdncentration) were investigated under 3 different conditions (vacuum
pressure x temperature) included 1) 80 mmHg at 40-42 °C 2) 50 mmHg at 30-35 °C and 3) 80
mmHg at 15-20 °C. The first condition, the WICIE (White index CIE standard) was changed
from 46.54 to 8.29, viscosity from 17.31 to 183.43 cp, total soluble solids from 12.82 to 36.73
%Brix and fat concentration from 38.33 to 64.30 %. The second condition, the WICIE was
changed from 45.72 to 14.60, viscosity from 17.98 to 83.51 cp, total soluble solids from 13.24 to
.31.57 %Brix and fat concentration from 38.83 to 52.67 %. The third condition, the WICIE was
changed from 47.02 to -58.22, viscosity from 18.04 to 146.26 cp, total soluble solids from 13.50
to >53 %Brix and fat concentration from 38.50 to 71.83 %. It could be concluded that the first
was the best. Then the test at the condition was performed to determine the percent of evaporated
water and the evaporatior: rate. The result was 36.2 % by volume and 0.91 Vhr, respectively. The
WICIE was changed from 44.28 to 14.27, viscosity from 28.96 to 92.99 cp, total soluble solids
from 13.28 to 30.27 %Brix and fat concentration from 39.42 to 62.50 %. The consistency index
and flow behavior index of raw coconut milk were 0.0394 Pa s’ and 0.7313, respectively. The

raw coconut milk was Pseudoplastic Non-Newtonian fluid.
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3.1.5 HAMINANDY

N ¥
HAASUA15199 3.1-3.3 Aall

A151% 3.1 ATRAGVRL A1z 1 AUAY 80 mmHg, YN 40-42 °C MmuIa

£91(U17) L* a* b* DE* WICIE
0 88.23 -0.25 5.38 46.54
30 87.76 -0.33 6.10 0.87 41.93
60 86.92 -0.28 6.80 1.93 36.55
90 84.65 -0.19 8.03 4.46 25.10

120 80.70 -0.20 9.53 8.60 8.29

f13199 3.2 MARAGVBI TATIEN 2 ANVAY 50 mmHg, gUNHI 25-30 °C MIWIIAT

i) L ax b* DE* WICIE

0 88.30 -0.30 5.58 45.72
30 87.82 031 6.50 0.76 41.83
45 87.51 -0.28 6.50 1.21 39.40
60 87.19 -0.26 6.85 1.69 36.92
75 86.74 -0.25 7.21 2.26 34.07
90 86.03 -0.24 7.69 3.10 30.07
105 84.80 -0.27 8.26 4.41 24.32
120 82.55 -0.28 9.13 6.76 14.60

A13799 3.3 A1 @ RALVDIAN1IZN 3 ANUAY 40 mmHg, §UNQT 15-20 °C MM

34.20

£8(W19) Lx a* b* DE* WICIE
0 88.63 -0.39 5.47 47.02
30 87.04 -0.39 6.32 2.06 39.15
40 86.96 046 | 675 2.36 36.87
60 84.90 -0.61 8.00 4.76 25.81
T 83.47 -0.37 8.49 6.22 20.00
90 77.67 -0.28 10.19 12.16 -2.16
" 105 61.43 -0.63 11.84 28.18 -47.24
120 55.20 -0.77 11.50 -58.22

1 9 v :
(1) T (color) AuRdBYRST vouINZNVINMINARRINTNIZAN 9 g

22



' v ] Y
AATIA 3.1-3.3 aFvenineRunmslaeuutlasly fail

- 438N 1 ANUEY 80 mmHg gaungil 40-42°C
' v ¥ ]
L* wlaeuein 88.23 MimnzAisudu lu 80.70
] v ¥ []
a* 1WReu01n -0.25 MinzAsudu 1§y -0.20
s Al ) s’ a

° = [ { o o
NUIMNENITUFRU L'l.hn! 9.53 ﬁm TNHANNITNATDN

v Y
AINLAVAINITNAADY
+ ¥

ANz NraINIINAany

[]
=

b* AU 5.38

DE* IA U101 8.60
[] 3

4 { °y aa I~ { ° a w
WICIE 11/asu91n 46.54 MitnefGudy 11y 829 Minzhivdininanss

- 422N 2 AINAYU 50 mmHg YN 30-35°C

9

a v g

4 4 a g R a o

L* 1asu91n 88.30 Nnzsuay 1Y 82.55 NIngNHAINISNAaDY
- 43 ad v & a o oWy,

a* 11asua1n -0.30 MInssuAU dlu -0.28 NUINENHAINTINANDY

' b4
a 9 Y

& 4d a o & =
b* 1WAasUIN 5.58 NMINNGUAU 111 9.13 NN NHAINITNADDS

DE* JA 1N 6.76

b
3y

4 { :’ aa <] { o a a
WICIE 11aoua1n 45.72 fingnisudu 1y 14.60 Anzshivainisnansy

- AN 3 ANNAY 80 mmHg pMMAN 15-20°C

QU
a 3 1 @

& o : = [ & o a
L* 1aeuein 88.63 Rlnsnisuau 11U 55.20 HHINSNHEINITNARDS

v b4
a 9 )

- { :’ a I~ d a
a* 11asu01n -0.39 Minziisudu il -0.77 MingNnansnanss
: d :, aa [~ { :J a
b* 1lfunin 5.47 Mbingfisudu il 11.50 Mnzivdsmsnanes
DE* §A 1101 34.20
v

H { :l aa [~ 4 o o
WICIE 11/88u910 47.02 MiinzfAGudy Wy -58.22 Minzhvdinsnaass
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. 80-r-n-m-l-‘l§.,.40-420 ® 50mmHg“25'3;66m R ‘l
4 40mmHg,15-20C — [T TIECE@80mmHg,40- 420)
e EH]Z[HI/(]EQ50mmHg,25-3OC) St Eﬂ]]][B/GECQ40m[an,1 5-20C)|

a

3N 3.7 msulaeunlasuessl WICIE ‘ll’é)du’lﬂ“‘i’lﬁﬁﬂ"l’wﬁhﬂ 9



= =1 ' 4 =Y { i ' { n,: 4
1ngU7 3.7 sz 1d Fonanzil 1 Inslfeundasnanienied 2 Faer

ieunnnavesgunglflflumsmeassanaed 1 gand annedt 2 dauluanizms

= e < < A Y B
nAfdIN 3 ﬁ"llﬁﬂ'ﬂﬂuﬂ'lﬂﬂﬁﬂuuﬂﬁ\ﬂul‘llll"lﬂ‘i’l’c!ﬂ BIUUDININNNDVDIANINAUNAIUNA

A o

' a g sl v aa g P =
nnangamgll  TeedieAadlunlesifudanuunndiennnefisudy  anmazf 1 Sao
UANAN 82.19% A1%H 2 TANUUANAIS 68.1% aA1ER 3 TnuLARATg 223.82%

(2) ANunA (viscosity) 1 viscosity RAVDIAANIZAIINATDIA q gn

v ¥
Uanglua1319N 3.4-3.6 fail

A19WW 3.4 A1 viscosity LAY TAIANIIENINARES

711 AN 80 mmHg, 9ouMAR 40-42 °C

' ANNSITOU viscosity (cp)
(rpm) ABUMIINAADBY | NRINISNARDS
20 26.42 255.27
30 23.35 233.33
50 19.53 211.23
60 18.35 202.63
100 17.31 183.45

A13199 3.5 A7 viscosity IRAEVBSETNIIZAITNARDT 2

AU 50 mmHg, aMngd 25-30 °C

o < .
ANULTITOY viscosity (cp)-

(pm) | ABUMSNADDY NAININABDY

20 26.60 313.40
30 23.72' 276.53
50 20.30 233.25
60 19.41 218.32

| 100 17.98 183.51
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1NA13199 3.4-3.6 ANUnila (viscosity) Tnmsulfeuudasly) Tngazuaadinis

o C. .4 "
A19199 3.6 AN viscosity LARLIIIRNIIZAITNARES

#1 3 AU 40 mmHg, grumaR 15-20 °C

ANuSso viscosity (cp)
(pm) | AouUMINAABY | WEINITNABDS
20 27.72 147.13
30 24.40 152.00
50 20.65 150.63
60 19.38 148.73
100 18.04 146.26

= A A g ' A A o =
lﬂﬁﬂullﬂa\iﬂj']“ﬂuﬂﬂﬂ'ﬂlﬂi:ﬁ@‘ﬂ 100 rpm W31 ANMUHUUALTUUAIAIN

1 [4 ]
- #02eH 1 ANAY 80 mmHg guMgil 40-42 °C anamiinveshnzfdiugn

17.31 cp 1§41 183.45 cp 71 100 rpm

1 E4 1
- #mefi2 ANNAY 50 mmHg gumgll 30-35 °C aAnumdaveuiinzfdivn

17.98 cp 11 183.51 cp 71 100 rpm

] 9 ]
- ¥A1NEN 3 AUAY 80 mmHg NN 15-20 °C anunilavesthngiitiuna

18.04 cp 11 146.26 cp 1 100 rpm

U

ANNIZAN 9

TTIE? 5(ep)

350

300
250 {-
200
150 |
50 - -

0 20 40 .

—— (I Bl»(Ia

~~&~ [FLIT13 (oI

— ¥ (LEIELS BLis (T

60 . 80 100 120

—&— [ LTHIE; BB>Fs8
=¥ (IO ; D> (258

@ [IITHIE; D> 758

i
I

= . d‘ ~ ' r=| 1 o =4 =4 & d‘
7Uh 3.8 mafSeudeumnnunia fou waz vdmsneaswazSouReununEad
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' v : ' v .
1NN 3.8 wwwiud  hnsindinisnaassllanuniiadinniy Tasgani
< a Y & g/ < ° A P ] A
ANMIITBURLITY e lunilldanusisou 100 pm wvhinsRIsH Kiee9n Annunia
a o t ] PRy 1 Y] 1 1
Funsh 9u1d91 M1 viscosity MNAN1ITMINARBIT 1 uaz 2 T lndiBesduann daush
. . P oy ' ' o Vo A 9
viscosity INAAIZAITNAARIN 3 Umtsenediudiulese uax Wognndunsivsiu
v v v
Y o =y ) [~ []
nnuavennsnrdnisnaassiu ldiudunsvesanenmsnaassii 1 wag 2 §
v A d A 1 A a o sd o '

s liuasnadieanuiaseumsnuiinniy  Tesdefadlule S uaauuandiein
aaAa kY a o . 3/ a = ] a = 3
nzisuaulasfiai 100 pmitd? 801787 1 TANUUANAIL 90.56% AA1IZT 2 TAITLANAS

90.2% 12N 3 YANVUANALE 87.67%
[ b1 [
(3) total soluble solids ANURAYUDS total soluble solidsU891INEHN NN
1 9y
AINANBIAN 9 nuaAdlunisIef 3.7 Al

}
acd

] ¥
#191940N 3.7 total soluble solids ‘Umﬂmmmamuaxﬁm:}zma 9

L. | P0AU 80 mmHg, | AWAY 50 mmHg, | AUAY 40 mmHg,
£I8(UIN) X \ » f a 0
RUNYN 40-42°C | qungil25-30°C | gungil 15-20 °C

0 12.82 13.24 13.50
30 14.83 14,73 16.10
45 - 17.57 31.67
60 17.33 20.40 23.23
75 - N7 27.80
90 26.27 23.70 35.37
105 : 26.37 *

120 36.73 31.57 o

* 61 Brix 411071 53%
v
- lifimsihdleaiingfiosninias
d‘ 3’ ~ o d' LY dy
21AN1519% 3.7 total soluble solids¥091nzN Unsdsundaslaldetl

an1sfi 1 AWFY 80 mmHg gungl 40-42 °C total soluble solidsvaq
1INETNLILIN 12.82 %Brix 111 36.73 %Brix
i a o a ° .
’ anmEn 2 ANNAY 50 mmHg gaUNYN 30-35 'C total soluble solidsy e
9 F4

WINENLIUDIN 13.24 %Brix 154 31.57 %Brix
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v #01¥N 3 ATWAY 80 mmHg Qm'ﬂ{]fl 15-20 °C total soluble solidsv@4
k4

° a a 3 [~ ' R
u’lﬂzﬂ!WﬂJﬁu‘ﬂ’lﬂ 13.50 %Brix Lﬂu UINNNS53 %Brix

total soluble solids (% Brix)

5 R
O . . - \ . . . . s
0 20 40 60 80 100 120 140
1381 (min)
+ 80mmHg/40-42C . w 50mmHg/25-30C ]
& 40mmHg/15-20C — idnaiwiuuidioa (80mmHg/40-42C)

— Enafwiuwmiaa (50mmHg/25-30C) — ténaiiwiuuiiina (40mmHg/15-20C)

1 ¥ 3 ] ¥ ]
519 3.9 MISINLAT YDA total soluble solids HIBLAURNIINTU AAN1IZAI

o < gy It . 1 a 1
9103070 3.9 921U 1A91A7 total soluble solids 1AWANISNAABIR 3 Hanw T

1 £ a o ) & o & = Y1
wiveudy Teliihwnfinsen Fwnwanisnaaeluanizil 1 uaz 2 Wuezwuldnly
annensnaaeeh 1 1¥A1 total soluble solids AARIITA1IZNITNARDIN 2 wazdalun Tl

4 2 A s a v A a g sd e ' ad v
IWHUNUVURIUBLIATUTNUVUDAN Y Iﬂﬂlﬂﬂﬂﬂlﬂulﬂ@il“ﬁuGlﬂ')']ullﬂﬂ@']ﬂi]']ﬂﬂzﬂﬁuﬁu NI

= : = 1

71 UANUUANANN 65.1% TA1IZA 2 UAULANAL 58.1% A2 3 UAIULANAIL 61.8%
[ 9 1
(4) MINIA fat concentration ANUNABVDY %fat YBAWINTN ATNILNITNAADIAN )

o o &
gnuaaslumsem 3.8 Al
4

A13190 3.8 A1 fat concentration masveiIney

Nan1zae 9

4 fat concentration (%)
anel ——— ——
NENITUAU AZNHAINITNAAD]
I 1 38.33 64.30
2 38.83 52.67
3 38.50 71.83
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4 . J  am 4 w_ o
91NM15199 3.8 - fat concentration Y891 INLNLMI W AoULYae 1 ded]

' v
annMgn 1 ANUAY 80 mmHg QUUYU 40-42 °C fat concentration Y9911nZN

¥

TWUAUIN 38.33 1511 64.30 % fat

a

' v
aN1ITN 2 ANUAU 50 mmHg UNYN 30-35 °C fat concentration YD1 INLN

¥

TNUUU0 38.83 11U 52.67 % fat

a

] v
401227 3 ANUAY 80 mmHg UV 15-20 °C fat concentration Y9911NN

¥

TINVUUIN 38.50 1311 71.83 % fat

80

60

5
-

20

0

P
ANNWEN 1 2 3
nedisnsy B nsindanisaang
113,10 msu/douutlaaues %fat Nan1azane
Py ] 1 { = { 4 1A
nngUn 3.10 v lddidr %fae ninamazd 3 Snisnldounlaslnnfigaudile
Wnsannnduazanuvtiaud aanei 3 aunmsadoundaslunn udanuntienlaenu sl
9 d‘l = @ d‘
HoulloMeunuan1aen 1 uag 2
1 1 :l aa 9
- MINIA flow behavior index (n) AZAN consistency index (k) YBIUINTNTUAY Tay
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A15199 3.9 A apparent viscosity 11 shear rate A4 9

" viscosity (cp) naY
ANLTITOU Yoo viscosity
YBIUINENABUNIT | shear rate (1/s)
(rpm) (pas)
NANDY
20 26.91 4.4 0.0269
30 23.82 6.6 0.0238
50 20.16 11 0.0202
60 19.05 13.2 0.0190
100 17.78 22 0.0178
0.0300
~ 0.0250
[}
[
> 0.0200
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$ 0.0150
>
5 0.0100 - -» y = 0.0394x 4%
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U
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.Lgézmﬂaumﬂugﬂﬁ 33 consistency index (k) = 0.0394 Pa s filn — 1 = -0.2687

9
INTIERLUY A1 flow behavior index (n)=0.7313

= I's as . an

3.1.6 A5 AATITHAANINARBG IABITAITNINEADA
a 1 = o 1 ° a 3 aa o
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(2) ANUNilA (viscosity) A viscosity MALYDNIINZARBULALNTININATDS LA IUAITS
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v
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ANNNLEITDL Viscosity (cp)
(rpm) NAUNARDY | UAINARDY
20 28.44 126.93
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50 21.46 106.47
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100 18.96 92.99
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92.99 cp AmTU 79.61 %
(3) total soluble solids - ARAEVBA total soluble solids vouhneineuins
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35



35

total soluble solids (%Brix)
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MANUIN
o an 1 )
M IUEAINM I IMNNEDNUDIN1 WICIE Iael¥lisunsy SPSS

a o I~ ' ) [ 1 3, o Q' [} 1
TaunsaasizrazdiumsnlS oo usevne 41 WICIE vsainefisudy fudl WICIE

¥ [] ' £ [l
YININEANRIUNTZUIUMTTTLUHIANAIAG 9 114 3 TAMLNTIININARB (A1ARUIN 7)

Fmsmazianuuandvesdainaisg .

Taonanisimseiazuenifissiniianuuand1svesdnioll  TaoldRnsanainaiang
Independent Samples Test @ ‘ﬁ’ﬂli Sig. 483 F Tunoduil Levene's Test for Equality of Variances

81911 sig. 483 F <0.05 130n9A1 ¢ 11nA0FN t-test for Equality of Means #2819

8191 sig. 489 F > 0.05 18ongA1 t 11nA0FU t-test for Equality of Means §ad1/u

S TR RETAR Sig. (2-tailed) Y04 B ES

8191 Sig. (2-tailed) V09 t < 0.05 waeen o anadu

161 Sig. (2-tailed) 404 t> 0.05 Hane Taimnafiu

1 ' ot Y AN 4 o o o
AIUAMITIY Group Statistics ﬂgi%ﬂ'] Mean AUNI Std. Deviation lﬁ'ﬂu']ii']ﬂ'llﬂuﬂ’li']ﬂllﬁﬂqW'ﬁﬂ']i

a g
UNTITH

AR UAANLS
time  ¥WwAe a1 lumsiTzive

¥ ] - ]
wi veds A1 WICIE vesthngiisudunazingfnnmnansiivnidns

A1514 1 MINARBIANTIEN 1 ANNAY 80 mmHg, gungil 40-42 °C
1 i 4 v
iﬂiUULﬁU‘]JiZW'J'Nﬂg'VHﬁJG?{u iy ﬁ'lﬂzﬂﬂ'lﬂﬂ'ﬁ“ﬂﬂﬁ'ﬂ\iﬁnﬁ'm']uul'lJ 30 U

Group Statistics

! time N Mean |Std. Deviation|Std. Error Mean
. wi 0 3.00 46.54 0.96 0.55

30.00 3.00 41.93 0.99 0.57
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Indépendent Samples Test

Levene's Test for

Equality of
Variances t-test for Equality of Means
‘ Sig. (2- Mean Std. Error {95% Confidence Interval
‘ F Sig. t df | tailed) | Difference | Difference of the Difference
thal variances Lower U pper
wiassumed | 00002 | 099 | 5.80 {4.00| 0.004 | 461 0.80 2.40 6.82
Equal variances |-
not assumed 5.80 | 4.00 | 0.004 | 4.61 0.80 2.40 6.82

Wsufeusenane RS udn

o a

Group Statistics

LY

U HingReInnsnaaodnnaiiu kl 60 i

¥

time N Mean |Std. Deviation|Std. Error Mean
wi 0 3.00 46.54 0.96 0.55
60.00 3.00 36.55 0.91 0.53
Independent Samples Test
Levene's Test
| for Equality of
; Variances t-test for Equality of Means
Sig. (2-| Mean Std. Error  [95% Confidence Interval
F Sig. t df [ tailed) | Difference | Difference of the Difference
E:qual variances | Lower Upper
wi ! assumed 0.02 | 0.89 | 13.09 | 4.00 |0.0002 9.99 . 0.76 7.87 12.11
E!qual variances
Inot assumed 13.09 | 3.99 |0.0002 9.99 0.76 7.87 12.11
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Lﬂiﬂutﬂﬂlﬁgﬁq'mﬂzmﬁuﬂu bl ‘mﬂz‘m]1ﬂﬂ'li‘1/lﬂﬁ’eN1flL’JﬁTN’1u1ﬂ 90 UIMN

Group Statistics

time N Mean |Std. Deviation|Std. Error Mean
wi 0 3.00 46.54 0.96 0.55
90.00 | 3.00 25.10 0.53 0.30
Independent Samples Test
| Levene's Test
for Equality
of Variances t-test for Equality of Means
95% Confidence
; ' Sig. (2- Mean Std. Error Iﬁterval of the
F Sig. t df tailed) | Difference | Difference Difference
Equal variances . Lower [Upper
wi assumed 0.74 | 0.44 | 3398 { 4.00 {0.000004f 21.44 0.63 19.68 | 23.19
Equal variances
not assumed 3398 | 3.10 | 0.00004 21.44 0.63 1947 | 23.41

' ¥ v
WSeuiousenianziGudu fu hinsivinnminaassinawull 120 wid

Group Statistics

time N Mean |Std. Deviation|Std. Error Mean

wi 1.00 3.00 46.54 0.96 0.55

12000 | 300 | 829 0.14 0.08
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Independent Samples Test

Levene's Test for
Equality of
Variances t-test for Equality of Means
. 95% Confidence
Sig. (2- Mean Std. Error Interval of the
F Sig. t df tailed) | Difference | Difference Difference
Equal variances 0.000000 Lower Upper
wi  assumed 3.82 0.12 |68.46| 4.00 3 38.25 0.56 36.70 39.80
Equal variances
not assumed 68.46| 2.08 | 0.00016 38.25 0.56 35.94 40.57
1519 2 N1INARDIAAIET 2 AMudH 50 mmHg, 9N 30-35 °C
: v q
WSeufouserengRiisudu du ingfiainmsnaassitaatriu 1y 30 uid
Group Statistics
time N Mean  |Std. Deviation|Std. Error Mean
wi 0 3.00 45.75 1.16 0.67
30.00 3.00 41.83 0.35 0.20
Independent Samples Test
Levene's
Test for
Equality of
Variances t-test for Equality of Means
95% Confidence
Sig. (2- Mean Std. Error Interval of the
: F | Sig. | t | df| tailed) Difference Difference Difference
g Wi Equal variances Lower (Upper
| assumed 2,99/ 0.16 [5.59/4.00] 0.01 3.92 0.70 1.97 5.87
Equal variances
not assumed 5.59[2.36|  0.02 3.92 0.70 1.30 6.54
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Group Statistics
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time N Mean |Std. Deviation|Std. Error Mean
wi 0 3.00 |- 4575 1.16 0.67
60.00 3.00 36.92 0.07 0.04
Independent Samples Test
Levene's Test
for Equality
of Variances t-test for Equality of Means
95% Confidence
Sig. (2- Mean Std. Error Interval of the
F Sig. t df | tailed) Difference Difference Difference
wi  Equal variances Lower |Upper
assumed 5.86 | 0.07 { 13.13 14.00{ 0.00 8.83 0.67 6.96 | 10.70
Equal variances not
assumed 13.13 |2.01 | 0.01 8.83 0.67 596 | 11.70
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Group Statistics
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time N Mean |Std. Deviation|Std. Error Mean
wi 0 3.00 45.75 1.16 0.67
90.00 3.00 30.07 0.18 0.10




Independent Samples Test

Levene's Test

for Equality of
Variances t-test for Equality of Means
95% Confidence
Sig. (2- Mean Std. Error | Interval of the
F Sig. t df tailed) Difference | Difference Difference
Wi Equal variances Lower |(Upper
assumed 4,62 | 0.10 |23.094.00| 2.09E-05 15.68 9.68 13.80 | 17.57
qual variances not
' assumed 23.00{2.09| 0001479  15.68 068 | 12.88 | 18.48
aReufeusenensfisudu fu shazfnamsneaeeinaingi 120 wd
Group Statistics
time N Mean |Std. Deviation|Std. Error Mean
wi 0 3.00 45.75 1.16 0.67
120.00 3.00 14.60 0.15 0.09
Independent Samples Test
Levene's Test
for Equality of
Variances - t-test for Equality of Means
95% Confidence
' Sig. (2- Mean Std. Error Interval of the
! F Sig. t df tailed) Difference Difference Difference
wi Fiqual variances Lower |Upper
! assumed 5.05 | 0.09 |46.01 |4.00( 0.00 31.15 0.68 29.27 | 33.03
Eq‘ual variances not|
assumed 46.01 | 2.07 0.00 31.15 0.68 28.32 | 33.97
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A1914 4.3 MINARBIAN1IT 3 AINAYU 40 mmHg, geung 15-20 °C

= a 1 aa 9/ [ g’ o = 1 =
L‘L]'iEl‘iJWlEJ‘lJi%ﬁ’J'NﬂxVILﬁJGlu Al mﬂzmmmimamwnmmu"hJ 30 UM

Group Statistics

time N Mean |Std. Deviation|Std. Error Mean
- wi 0 3.00 | 47.02 1.86 1.07
30.00 3.00 39.15 0.39 0.22
Independent Samples Test
Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Sig. (2- Mean Std. Error Interval of the -
F Sig. t df | tailed) Difference Difference Difference
Equal variances Lower |Upper
wi assumed 941 | 0.04 |7.19 [4.00|- 0.00 7.87 1.09 4.83 | 10.90
Equal variances not
assumed 7.19(2.17 | 0.0l 7.87 1.09 350 | 12.23

=% = 1
Wseudeuszreng

Group Statistics

1
o g

AsuAY fu 1h

14

time N Mean ([Std. Deviation{Std. Error Mean
" owi 0 3.00 47.02 1.86 1.07
60.00 3.00 25.81 1.55 0.90

a :Sl 1 a1
ﬂzmmm‘imaawnmmu"lﬂ 60 N
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Independent Samples Test

Levene's Test
for Equality
of Variances t-test for Equality of Means
95% Confidence
Sig. (2- Mean Std. Error Interval of the
F Sig. t df | tailed) Difference Difference Difference
Equal variances Lower |Upper
wi assumed 0.37 | 0.58 | 15.19|4.00| 0.00 21.21 1.40 17.33 | 25.08
Equal variances not
assumed 15.19 13.88| 0.00 21.21 1.40 17.28 | 25.13
Seudoussnansfcudy fu thasfinamsmaassiinainly 0o wd
Group Statistics
time N Mean |Std. Deviation{Std. Error Mean
Wi 0 3.00 47.02 1.86 1.07
90.00 | 3.00 | -2.16 0.53 0.30
Independent Samples Test
- | Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Sig. (2- Mean Std. Error | Interval of the
F Sig. t df tailed) Difference Difference Difference
;Equal variances Lower |Upper
wi i assumed 7.23 | 0.05 {44.17[4.00| 1.57E-06 49.18 1.11 46.09 | 52.27
Eﬁual variances not
assumed 44.17 {2.32 0.00 49.18 1.11 4496 | 53.39°
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Group Statistics

time N Mean (Std. Deviation|Std. Error Mean
wi 0 3.00 47.02 1.86 1.07
120.00 3:00 -58.22 3.61 2.09
Independent Samples Test
Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Sig. (2- Mean Std. Error | Interval of the
F Sig. t df ta_iled) Difference | Difference Difference
Equal variances Lower [Upper
wi assumed 1.92 | 0.24 |44.87|4.00( 1.47E-06 105.24 2.35 98.73 | 111.75
Equal variances not
assumed 44.87|2.99 0.00 105.24 2.35 97.75 | 112.72
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