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APPENDIX D
Booklet for hypercholesterolemic patients
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APPENDIX E
Three-day food record



31

3.2
3.3

34

120

CODE



3
................................... @ )
Food
) ( ) () () %) code
I 1
1.30 . 2
2
1
5
I
1 2
1
1 220
1 13
12.00 . 12
2
3 (173 )
2 (222 )



Food

) «C .. ) ) () (%) code

T8 ) 1
19.00 . 1 2 6 )
10 3
4 1
4
2
1
1
1
1
2
1
4
2 2 (2525 )

15.30 . 1 120



(%)

Food

code

00



(%)

Food

code



APPENDIX F

Determination of serum lipids
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Determination of serum total cholesterol (Meditop, India)

An enzymatic-colorimetric method was employed to measure serum total
cholesterol by using Erba Mannheim cholesterol Kit. The test principles are as follow:

Cholesterol esterase
Cholesterol Esters ---------- ) Cholesterol + Fatty acids

Cholesterol oxidase
Cholesterol + 02 ----- -Cholest-4-en-3-one + H20:

.. . Peroxidase S
2H202 + phenol + 4-aminoantipyrine Quinoneimine Dye + 4 H.0

Erba Mannheim Reagents

Pipes Buffer pH 6.9 £0.1 at 20° 90 mm/1

Cholesterol oxidase (microbial) 2200 U/|

Cholesterol esterase (microbial) > 300 U/l

Peroxidase (Horseradish) > 1250 U/l

4-aminoantipyrine 0.4 mM/1

Phenol 26 mM/1
Calculations

Results are calculated, automatically by the instrument, as follow:

Cholesterol (mg/dl) = Absorbance of Unknown x Calibrator Value (mg/dl)
Absorbance of Calibrator
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Determination of serum triglycerides (Meditop, India)

Enzymatic hydrolysis of triglycerides with subsequent determination of the
liberated glycerol by Erba Mannheim Triglycerides Kit was used to measure serum

triglycerides. The series of reactions involved in the assay System is as follows:

Triglycerides + HoO --ememememememeacass ) Glycerol + Free Fatty acids

Glycerol kinase
Glycerol + ATP Glycerol-3-phosphate + ADP

Glycerol phosphate
oxidase

Glycerol-3-phosphate + 0j Dihydoxyacetone phosphate + Hz0z

L Peroxidase . . .
H20: + 4 Aminoantipyrine + 4-chlorophenol AQuinoneimine Dye + 2 FEO

ATP = Adenosine triphosphate
ADP = Adenosine diphosphate

Erba Mannheim Reagents

R1

PIPES Buffer (pH 7.0) 40 mM/1
4-aminoantipyrine 0.4 mM/1
ATP 15 mM/1
Mg 2+ 1.6 mM/1
Glycerol kinase 66.67 pkat/1

Glycerol-3-phosphate oxidase 60.00 pkat/1



HEPES buffer IOmM/1

ADPS 0.6 mM/1
Peroxidase 20.00 (j.kat/L
Lipoprotein lipase 16.67 pkat/1

Calculations
Results are calculated, automatically by the instrument, as follow:

Triglycerides (mg/dl) = Absorbance of Unknown  x Calibrator Value (mg/dl)
Absorbance of Calibrator
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Determination of HDL cholesterol (Meditop, India)

Selective chemical precipitation techniques are widely used for the
determination of HDL cholesterol. The HDL cholesterol test eliminates the
precipitation procedure by employing a specific antibody and thus, can be applied on
automated analyzers. Serum HDL cholesterol was measured by using Erba Mannheim
cholesterol Kit. The series of reactions involved in the assay system is as follows:

Anti-Lipoprotein antibody
LDL, VLDL & Chylomicron Antigen antibody complex

Cholesterol esterase
& cholesterol oxidase

HDL cholesterol + H20 + ( 2 *4-cholestenone + Fatty acid + H20:
H20: + DAQS + 4-aminoantypyrine Lo Blue colored complex + 2 H20
Erba Mannheim Reagents

R1

Goods huffer pH 7 30.0 mm/1

4-aminoantipyrine 0.9 mm/L

Peroxidase 2400 U/|

Ascorhate oxidase 2700 U/l

Antihuman b lipoprotein antibody

R2

Goods buffer pH 7 30.0 mMm/1

Cholesterol esterase 4000 U/|

Cholesterol oxidase 20000 U/

DAQS 0.8 mM/1
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DOAS - N-ethyl-N-(2-hydroxy 3-sulfopropyl)3, 5 dimethoxy-4-fluoroaniline, sodium
salt
Reagent 1and reagent 2 are ready for use.

Calculation
The XL analyzer calculates the concentration of each sample by using a factor
derived from the calibrator.



Estimation of LDL cholesterol

LDL cholesterol level was calculated from Friedewald’s formula as follow:;

LDL cholesterol = total cholesterol - (triglycerides/5) -HDL cholesterol

%
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O© 0 J o o1 &~ LW O -

Age

(years)

21
33
43
47
48
37
45
50
44
42
44
45
38
33
48
42
42
37
36
43
47
49
43
3
43
42
51
44
48
37

Weight

(kg)
51
57
59
bl
68
4
55
56
52
62
65
47
£
52
57
4
18
50
4
b1
7
66
54
78
62
60
51
51
62
7

Height
(cm)

155
165
156
153
152
155
150
156
153
156
152
156
148
157
163
156
162
153
152
160
165
150
160
152
158
160
148
160
165
168



APPENDIX H
Serum lipid levels of the subjects



Subject no.

EsSwomc—wooiswro—

Total cholesterol (mg/dl)

WeekO  Week 7 Week 12 WeekO  Week 7 Week 12 WeekO  Week 7 Week 12 WeekO  Week 7 Week 12

235
231
256
281
258
223
210
244
206
264
242
256
252
244
231
215
241
280
218
236
246
291
218
318
312
232
260
217
253
224

247
220
301
268
226
298
211

207
184
244
253
223
222
207
264
200
245
236
212
240
211
263
212
207
230
206
234
196
285
223
256
263
260
281
200
253
240

Triglycerides (mg/dl)
18 69 60
1l o7 62
141 157 198
154 15 97
117 156 100
H2 89 16
90 140 116
179 139 170
12 62 56
62 10 o7
162 150 117
111 124 18
79 11 63
105 83 46
93 142 100
83 67 67
12 127 68
8l 62 102
66 18 94
42 54 )1
109 184 9%
100 115 259
91 86 111
69 67 88
55 63 115
109 121 95
314 290 312
83 102 il
80 11 66
252 168 206

HDL cholesterol (mg/dl)

LDL cholesterol (mg/dl)

157
148
171
197
181
144
19
166
136
182
151
168
158
164
136
148
109
175
132
146
183
218
124
243
226
159
142
142
182
132

168
139
215
192
143
207
191
207
153
164
177
1711
149
156
168
140
117
141
131
106

135
116
149
177
150
142

SO
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Statistical analysis (repeated measure ANOVA)



Source

Weight
Treatment
Error

BMI
Treatment
Error

Scores
Treatment
Error

Energy Intake
Treatment
Error

Carbohydrate (%)

Treatment
Error
Protein (%)
Treatment
Error
Fat (%)
Treatment
Error
PUFAS ()
Treatment
Error
PUFAs (%)
Treatment
Error
MUFAs (g)
Treatment
Error

Statistical analysis

Type 1l Sum
of Squares

4.894
21.846

843
4.865

16220.966
12508.368

1175553.004
3083352.376

158.600
2314.733

6.489
316.178

142.489
2062.178

442.523
4774.204

315
17.100

411655
990.192

df

2
58

58

58

58

58

58

58

58

58

58

Mean Square  F

2.447 5.096
480
A2 5.024
084
6110483 36311
223.364
587776.502  11.056
53161.248
79.300 . 1987
39.909
3.244 2%
5451
11.244 2.004
35.555

221.261 2.688
82.314

158 235
295
205.827 12056

17.072

101

[T-valuea

009*

010

<.001*

<.001*

146

905

144

076

589

<001 *



Source

MUFAs (%)
Treatment
Error

SFAs (g)
Treatment
Error

SFAs (%)
Treatment
Error

Dietary fiber
Treatment
Error

Dietary cholesterol

Treatment
Error

Serum cholesterol

Treatment
Error

Serum triglycerices

Treatment
Error

Serum HDL cholesterol

Treatment
Error

Serum LDL cholesterol

Treatment
Error

Type I Sum
of Squares

422
3.122

134.408
1266.725

1430
4.539

41,508
580312

101536.098
392537.842

237.756
2389.244

91.756
46578.244

148.822
2998.511

1581.715
19811.085

58

2
58

2
58

2
58

2
58

2
58

2
58

2
58

2
58

Mean Square
211
064

367.204
21.840

115
078

23.154
10.005

50768.049
6767.894

1185.878
421.004

45.878
803.073

14411
51.698

790.857
341,510

“The mean difference is significant at the .05 level, o _
followed by the Bonferroni to test the differences of all pairwise comparison.

F

3.287

16.813

9.139

2.374

1.501

2.878

057

1439

231

102

[T-valuea

044*

<001 *

<001 *

102

001*

064

945

245

108
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Pairwise comparison
Source Mean Difference  Standard Error  /7-valuea
Weight
wk 1 2 M7 189 106
3 547 213 063
wk 2 1 - 417 189 106
3 130 123 900
wk 3 1 - b47 213 063
2 -130 123 900
BMI
wk 1 2 174 079 111
3 221 089 051
wk 2 1 -174 079 111
3 053 050 883
wk 3 1 =221 089 051
2 -053 050 883
Scores
wk 1 2 28.897 4.287 <,001*
3 29.034 4437 <,001*
wk 2 1 -28.897 4.287 <co
3 138 2.855 1.000
wk 3 1 -29.034 4437 <,001*
2 -138 2.855 1.000
Energy Intake
wk 1 2 227.100 67513 007*
3 255.313 68.445 002*
wk 2 1 -221.100 67513 007*
3 28.213 31277 1.000
wk 3 1 -255.313 68.445 002*
2 -28.213 37.217 1.000



Source
MUFAS (g)
wk 1
wk 2
wk 3

MUFASs (%)
wk 1

wk 2
wk 3

SFAs (g)
wk 1

wk 2
wk 3

SFAs (%)
wk 1

wk 2

wk 3

O s WO — WO N — QWO OO N — QW — O PO

N QWO O

Mean Difference

4,037
4910
-4.037
813
-4.910
-873

129
157
-129
028
- 157
-028

5.620
6.420
-5.620
800
-6.420
-800

21
281
-251
303
- 281
-030

Standard Error

1.215
1121
1.215
825
1121
825

01
064
011
061
064
061

1.454
1.334
1.454
689
1.334
689

086
076
086
049
076
049

104

p-valuea

007*
<001*
0or*
896
<.001*
896

239
059
239
1.000
059
1.000

002
<001*
002*
165
<001*
165

020*
003*
020*
1.000
003*
1.000
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Source Mean Difference  Standard Error  / -valuea

Dietary cholesterol
wk 1 2 41.870 19.851 131
3 82.210 20.749 001*
wk 2 1 -41.870 19.851 131
3 40.400 23.000 269
wk 3 1 -82.210 20.749 001*
2 -40.400 23.000 269

*The mean difference is significant at the .05 level.



BIOGRAPHY

NAME Miss NutthgamolBuranaprapruk
DATE OF BIRTH March 6, 1978
PLACE OF BIRTH Nakhon Pathom

INSTITUTION ATTENDED  Silpakom University, 1995-2000:
Bachelor of Science in Pharmacy
Chulalongkom University, 2004-2005:
Master of Science in Pharmacy
(Food Chemistry and Medical Nutrition)



	References


	Thai
	English

	Appendix


	A Approval letter for human study
	B Consent form
	C Dietary assessment questionnaires
	D Booklet for hypercholesterolemic patients
	E Three-day food record
	F Determination of serum lipids
	G The demographic data of the subjects
	H Serum lipid levels of the subjects
	I Statistical analysis (repeated measure ANOVA)

	Biography

