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Manssumsanlun s inseilag3e B (DNS method)
N » '
1. 3,5-dinitrosalicylic acid (DNS) 1.0 % m3valaeds Adwed 10 ndy luihndy
250 Anaans
¥ r
2. 1NMNIazI8AN (NaOH 16 asuazarwluiingy 200 UadanT) AUTITaZa Y
~ 9 ¥ v ow
Aastes M1 UL YA
o 1 ¥ :, k7 u'; P :-" = . .
3. i hguludrifevaunsedeldmsnzanlas iy patassium sodium
: Y ar = [~
tratrate (Rochelle salt) a3 llfazdovaunsy 300 ndy Yudsmasgaviio i 1,000

=

Hanans mn"lﬂumwmmammwm

a@

4. MTATWNIRTTIY m?ﬂu'[ﬂm"}"maiﬂﬁm 0.1000 A3y azaeluthinduy sy
Pnmsgaihodiy 100 Saddas il“‘h].ﬂﬂ’;nll!.“llll‘Uu“UﬂdﬁﬁﬁumUﬂﬁTﬂﬁ 1.0 dndnsume
uafang mnuummmamq"lw‘lﬂmmwmumm 0.2-1.0 HaanSunpiadans
ANSAIAHLIN 1-1 §3T)

ATNMANEING 1-1 Mamsoumsazateng lnduns gy

asazateng Ing fndy Msazareng laduinsg iy
vaenf (LodindnTudeiiaddns)  (Jaddns) Gladniuasiiadiang)
1 0.0 1.00 0
2 0.2 0.8 0.2
3 0.4 0.6 0.4
4 0.6 | 0.4 0.6
5 0.8 0.2 0.8

6 1.0 0.0 1.0
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MSNMANUING 1-2 Power input 11z Re vazdeoaaoutladroon leiime il

99315 Power input €, Re filansing «) (52 Tuq)
GouAn)  Gadidlandy) — _
05 1.0 1.5 2.0 25, 3.0
M——*__
200 0.0004 4996 6963 13162 13439 30517 44904
300 0.0015 TIS2 23795 31975 33974 48843 51026
" 400 0.0031 HO38 21669 40082 57394 59583 60335

{ o oy LN 1 ; o
MTNMANUING 1-3 Power input uazﬁsmmmmnsmnﬁ'ﬂlmwamawuﬂaﬁaumu"l=1m

masiniia

BATININIY  Power input,&, ﬁ?mmﬂmmﬁnmmm(ﬁaﬁﬂ'?wﬁaﬁﬁm)

(30UAN) (i”mﬁ/ﬁ’[aﬂ%’u) s a6 T

05 1.0 1.5 20 25, 3.0
200 0.0004 1232 = 1800 * 2075 + 2558 = 2720 + 2811 =

0.23 0.26 0.08 0.89 0.61 0.78
300 0.0015 1233 £ 1944 4 2194 + 2204 4 2583 + 3191 4

0.23 0.85 0.23 6.63 0.27 0.63
400 0.0031 18505 2007+ 2280 + 2572:¢ 3080 » 3804 +

0.34 1.87 0.41 213 1.71 226
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1 [y '4 s o =
DE waiztooaaoutlssmeou laiion laimedunia

Ed ]
99NN Power input,, USianharainnaden @adnsuiinddag)
Gouni)  (edATans)
1.0 15 2.0 25. 3.0
200 0.0004 1232 % 1800 - 1975 + 2058 + 2220 + 24| =
0.23 0.26 008 . 089 061 0.78
300 0.0015 1233 & 1744 = 1894 & 2204 1 238 = 2691 4
0.23 0.85 0.23 0.63 0.27 0.63
400 0.0031 1850+ 1917+ 2180 + 23.72¢ 2480 = 2814 -
0.34 1.87 0.41 2.13 1.71 2.26
AINMARNINT 1-5 M519U8AIA1 Power input 1A Re vaszdosamoutlsdoon la
nglnos luae
BASINMINIY  Power input,&, Re MI01619 ) 1 (59 Tasa)
Gourani)  (SadATansw)
1 4 8 16 20
200 0.0004 33148 34483 34483 40360 40854 4171
300 0.0015 40830 46267 47762 49848 50230 51765
400 0.0031 67646 70639 75724 77027 80371  8222]
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a . a oyr Aa o ] 9 L4
AITHMAKNUINT 1-6 Power input Lm:ﬂﬁmmmmﬁ'immmzuaﬂamﬂuﬂammau"lam

ng lnas luma

3 il
03I Power input,€, YTnanhemannaime 9 Gadnswdadaes)

(50U/AH) (ad/ilansu)
0%.3, I, 4 ¥, 8 .. 16 9.4, 20 %.1.

200 0.0004 65.09 147.75 + 20857+ 20070+ 21925+ 23353 =

. +7.65 2.06 12.93 20.04 13.58 1.43

300 0.0015 7275 + 9087 + 16954+ 190.94 + 23444 + 25300 +
.34 0.81 10.04 522 8.97 0.00

400 0.0031 87.67 + 11017+ 173.09x 20975+ 20211+ 21862
4.46 375 2.81 0.68 6.96 4.56

{ 1 s
MITNMANING 17 Power input Uaz DE vmsdevanuntlsdron lalng Tnes luae

Ed i
9AIIMINIU Power input,, USwmthamaiiname 9 @ednduiiaaaan

(T91/19) (Jad/Alansu)
0%3.  1%A.  4%N 8% 16%4. 20 %4,
200 0.0004 3140 + 6493 = 8173 + 8894 & 9248 + 9474 =
3.43 0.92 4,52 431 2.01 1.07
300 0.0015 4029 + 7688 + 7860 + 8128 & 9436 + 9857 +
120 0.37 1.30 0.13 231 0.1
400 0.0031 4403 = B4T2 + 8756 & BRT0 + 9044 + 9413
2.23 416 1.12 1.16 2.01 1.33
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Tests of Between-Subjects Effects

Dependent Variable: SUGAR

Type III Sum

Source of Squares df Mean Square F Sig.
Cotrected Model 7.282° 11 662 199.435 .000
Intercept 20.325 1 20.325 | 6123.033 .000
TEMP 2.377 2 1.188 358.028 .000
CONC 4,497 3 1.499 451.551 .000
TEMP * CONC .409 6 6.809E-02 20.514 .000
Error 7.967E-02 24 3.319E-03 |
Total 27.687 36
Corrected Total 7.362 35

a. R Squared = .989 (Adjusted R Squared = .984)

SUGAR
Duncan®P
Subset

TEMP N 1 2 3
90 12 .4092 )
95 12 .8167
98 12 1.0283
Sig. 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 3.319E-03.

a. Uses Harmonic Mean Sample Size = 12.000.

b. Alpha = .05.

SUGAR
Duncan®”
Subset

CONC N 1 3
HCI 0.5 N g 3278
H2504 0.5 N 9 6700
HCl 1.0 5 .6989
H2S04 1 N g 1.3089
Sig. 1.000 .298 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 3.319E-03.

8. Uses Harmonic Mean Sampie Size = 9.000.

b. Alpha = .05.

&9
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Tests of Between-Subjects Effects

Dependent Variable: SUGAR

Type III Sum

Source of Squares df Mean Sguare £ Sig.
Corrected Model 6.746° 11 613 279.824 .000
Intercept 18.376 1 18.376 | 8384.264 .000
TEMP 2.661 2 1.331 607.157 .000
CONC 3.667 3 1,222 - 557.692 .000
TEMP * CONC 418 6 6.965E-02 31.779 .000
Error. 5.260E-02 24 2.192E-03
Total 25.174 36 ’
Corrected Total 6.799 35

a. R Squared = .992 (Adjusted R Squared = .989)

SUGAR
Duncan™®
Subset

TEMP N 1 2 3
90 12 .3408
95 12 8225
98 12 .9800
Sig. 1,000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error} = 2.192E-03.

a. Uses Harmonic Mean Sample Size = 12.000.

b. Alpha = .05,

SUGAR
Dunc:ana’b
Subset

CONC N 1 2 3
HCl 0.5 N 9 3167
H2504 0.5 N 9 5944
HCI 1.0 N 9 7489
H2504 1 N 9 1.1978
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 2.192E-03.

a. Uses Harmonic Mean Sampie Size = 9.000.
b. Alpha = .05.

90
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PH * TEMP
Dependent Variable: SUGAR

55% Confidence Interval

PH TEMP Mean Std. Error | Lower Bound | Upper Bound

5.5 90 652 005 642 .663
95 570 .005 .560 - ,580

98 550 .005 540 - - - .560

6.0 90 857 .005 .847 .867
95 747 .005 737 .757
98 716 .005 706 726

6.5 90 .864 005 .B54 .874
95 g7 .005 761 781
98 712 .005 702 722

SUGAR
Duncan®®
. Subset

PH N 1 EE

5.5 9 5908 :

6.0 9 7731

6.5 9 7823

Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 6.994E-05.

a. Uses Harmonic Mean Sample Size = 9.000,

b. Alpha = .05.

SUGAR

Duncana’D
Subset

TEMP N 1 2 3
a8 9 6593
95 9 .6960
90 9 7909
LSig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 6.994E-05.

a. Uses Harmonic Mean Sample Size = 9.000.
b. Alpha = .05.
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Tests of Between-Subjects Effects

Dependent Variable: SUGAR

Type III Sum
sSource of Squares df Mean Square F Sig.
Corrected Model 3638 8 4,534E-02 437.179 .000
Intercept 8.080 1 8.080 | 77911.75 .000
PH 178 2 8.895E-02 857.714 .000
TEMP 167 2 8.371E-02 807,250 .000
PH * TEMP 1.737£-02 4 4.343E-03 41.875 .000
Error 1.867E-03 18 1.037E-04
Total 8.444 27
Corrected Total .365 26

a. R Squared = .995 (Adjusted R Squared = .993)

SUGAR

Duncan™"
Subset

PH N 1 2 3
5.5 9 4789
6.0 9 5011
6.5 9 .6611
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type I1I Sum of Squares
The error term is Mean Square(Error) = 1.037E-04.

a. Uses Harmonic Mean Sample Size = 5.000.

b. Alpha =

.05.
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SUGAR

Duncan®®
Subset

TEMP N 1 2 3
98 9 4556
95 9 5378
90 9 .6478
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 1.037E-04.

a. Uses Harmonic Mean Sample Size = 9.000.
b. Alpha = .05.

3.5 Anmmanznmansauiumsaaoutloiudnlongslomon las

¥
ng Inez lmaalunsdesniagain

Tests of Between-Subjects Effects
Dependent Variable: SUGAR

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 1322 8 1.650E-02 | 218.596 .000
Intercept 10.613 1 10.613 | 140622.4 .000
PH * 1.033E-02 2 5.166E-03 68.443 .000
TEMP 120 2 6.008E-02 795.997 .000
PH * TEMP 1.501E-03 4 3.753E-04 4.973 .007
Error 1.359E-03 18 7.547E-05
Total 10.747 27
Corrected Total 133 26

a. R Squared = .990 (Adjusted R Squared = .985)

SUGAR -

Duncan®®
Subset

PH N 1 2 3
5.0 9 .6039
40 | 9 6252
4.5 9 6517
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 7.547E-05.

a. Uses Harmonic Mean Sample Size = 9.000.
b. Alpha = .05.
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SUGAR

Duncan®®

. Subset
TEMP N 1 2 3
55 9 .5484
60 9 6210
65 9 7115
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type I1I Sum of Squares
The error term is Mean Square(Error) = 7.547E-05.

a. Uses Harmonic Mean Sample Size — %.000.
b. Alpha = .05.

35 Anpmmanngimnzaulumsaainiudulavew lsdng Tnes luamaly

3
asagany

Tests of Between-Subjects Effects
Dependent Variable: SUGAR

Type I Sum
Source of Squares df Mean Square F Sig.
Corrected Model .1062 8 1.324E-02 120.544 .000
Intercept 9.575 1 9.575 | 87171.55 .000
PH 3.786E-02 2 1.893E-02 172.351 .000
TEMP 6.260E-02 2 3.130E-02 284.957 .000
PH * TEMP 5.463E-03 4 1.366E-03 12.434 .000
Error 1.977E-03 18 1.098E-04
Total 9.683 27
Corrected Total .108 26

a. R Squared = .982 (Adjusted R Squared = .974)

SUGAR -

Duncana’b
Subset

PH N 1 2 3
5.0 9 .5475
4.0 . 9 6001
4.5 9 .6389
Sig. 1.000 1.000 1.000

Means for groups in homogenecus subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 1.098E-04.

a. Uses Harmonic Mean Sample Size = 9.000.
b. Alpha = .05.



SUGAR

Duncan®”
Subset

TEMP N 1 2 3
55 | 9 5413
60 9 5870
65 S .6583
Sia. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

@ased on Type I1I Sum of Squares
*he error term is Mean Square(Error) = 1.098E-04.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

95
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4.1 ﬂimmmmmnﬂmﬂnﬁﬁmuuﬂwumﬂwaﬂﬂUmuvlcﬁumasmmiums

¥
HaUATILIN
ANOVA
SUGAR
Sum of
Squares df Mean Square F Sig.
Between Groups 112.955 2 56.478 198.477 .000
Within Groups 1.707 [ 285
Total 114.663 8
SUGAR
Duncan’
Subset for alpha = .05
SPEED N 1 2 3
200 3 28.1133
300 3 32.0667
400 3 36.7800
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

= o o i 4 o = '
4.2 ‘lJS'JJ’Im DE ‘l]'lﬂﬂ'l'iﬁﬂ'lﬂlﬁﬂﬂﬂﬂﬂ’]ﬂ%ﬁENIﬂﬂmun“ﬁiﬂkﬁﬂﬂﬂuﬁiuﬂ’lﬁEJ'E]U

&
ATFIALIN
ANOVA
DE -
Sum of
Squares df Mean Square F Sig.
Between Groups 31.687 2 15.843 95.698 .000
Within Groups .993 6 .166
Total 32.680 8
DE
Subset for alpha = .05
SPEED N 1 2 3
Duncan® 200 3 23.6667
300 3 26.9333
400 3 28.1000
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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»
Asamstaugaie
ANOVA
SUGAR
Sum of .
Squares df Mean Sqguare F Sig.
Between Groups | 1140.247 2 570.124 558.786 .000
Within Groups 6.122 6 1.020 |
Total 1146.369 8
SUGAR
Duncan’
Subset for alpha = .05
SPEED N 1 2 3
400 3 | 226.4833
200 3 233.5267
300 3 253.0900
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

¥
= o = EY R H 2 o ar
a4  V5ina DE hatadanamssaeudaiuduizndalaoeulminglnos

»
Nualuasamstovgaie

ANOVA
DE
Sum of 1
Squares df Mean Square F Sig.
Between Groups 34.160 2 17.080 16.583 .004
Within Groups 6.180 6 1.030
Total 40.340 | 8
DE
Duncan’
Subset for alpha = .05
SPEED N 1 2
400 3 94,1333
200 3 94.7333
300 3 98.5333
Siq. 496 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000,



