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ABSTRACT

Objectives: The purpose of this study was to investigate the behavioral modification of
obese adults who underwent nutritional and physical activity education. Twenty obese
females, aged 20-60 years old, with BMIs (Body Mass Index) >30 or body fat (%) >40
were subjected to this study.

Methods: The physical activity education program consisted of doing exercise in a
gymnasium together or home exercise. Dietary attitudes and dietary intakes were
assessed using weight control, physical activity, and eating habits. The nutrition-exercise
educational period was 12 weeks.

Results: After the study period, there was significant improvement in physical activity
and eating habits score. Furthermore, there was a significant increase in the dietary
intakes of fiber, iron, potassium, vitamin A, vitamin B, and niacin. Blood pressure,
blood glucose, and total cholesterol levels showed a tendency to decrease, but there was
no significant difference. BMI, fat mass, abdominal circumference, and visceral fat
levels were significantly reduced while muscle mass significantly increased.

Conclusions: This study suggests that behavioral modification by nutrition and physical
activity education with feedback has positive effects on dietary intake and
anthropometric biomarkers in obese adults. Therefore, lifestyle interventions of this kind
could be recommended as a method for obesity management.
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Table 1. Contents on obesity management program

Gradations Process Contents Tool
1st O - Program contents and operation method - OT data
Basic examination - Pre-blood pressure, Blood test anthropometric - Survey
Group education  Nutrition - Dietary intake survey - Diet survey
Exercise - Necessity of exercise and exercise method - PPT material
Individual counseling - Group 1-1 individual counseling - Test result
2nd Group education  Nutrition - Definition of obesity, pre-test result explanation - PPT material
Exercise - Basis physical strength & strength improvement - Strengthen upper body muscular
- Fitness room & whole body circuit fraining
Individual counseling - Group 2-1 individual counseling - Test result
3rd  Cancel aclass (New year holidays)
4th  Group education  Nutrition - Meals and exercise diary write method and - PPT material
necessity - Meals and exercise diary provided
Exercise - Basis physical strength & strength improvement - Strengthen lower body muscular
- Fitness room & whole body circuit fraining
Individual counseling - Group 3-1 individual counseling - Test result
5th  Group education  Nutrition - Explanation of dietary intake survey results - PPT material
Exercise - Basis physical strength & strength improvement - Strengthen upper and lower body
- Fitness room muscular & whole body circuit fraining
Individual counseling - Group 4-1 individual counseling - Test result
6t Group education  Nutrifion - Sefting a weight loss goal - PPT material
Self-help group Exercise - Basis physical strength & strength improvement - Strengthen upper body muscular
- Fitness room & whole body circuit fraining
7th  Group educatfion  Nutrition - Causes and prevention of yo-yo effect - PPT material
Exercise - Basis physical strength & strength improvement - - Strengthen lower body muscular
Fitness room & whole body circuit fraining
Individual counseling - Group 5-1 individual counseling - Test result
8t  Group education  Nutfrition - Cross check about meals and exercise diary - Feedback about meals and exercise
diary
Exercise - Basis physical strength & strength improverment - Strengthen upper and lower body
- Fitness room muscular & whole body circulate
fraining
9t  Group educdation  Exercise - Basis physical strength & strength improvement - Strengthen upper body muscular
- Fitness room & whole body circuit fraining
Self-help group - BAND ‘Jeonju health center Let me in” join and
participate
10th  Group educatfion  Nutrition - Principles of eating for healthy weight control - PPT material
Exercise - Basis physical strength & strength improverment - - Strengthen lower body muscular
Fitness room & whole body circuit fraining
11th  Group education  Nutrition - 1T month evaluation (pedometer provided) - Blood pressure, TC, TG, body
comyposition fest
Exercise - Basis physical strength & strength improverment - - Strengthen upper and lower body
Fitness room muscular & whole body circuit fraining
Individual counseling - Group 1-2 individual counseling - Comparison of test results of 1 st ~ 2 nd
12th  Group education  Exercise - Basis physical sfrength & strength improvement - Strengthen upper and lower body
- Fitness room muscular & whole body circuit fraining
Self-help group - Perform a BAND mission by group - Exercise with pedometer
13th  Group education  Nutrition - Function of 6 major nutrients - PPT material
Exercise - Basis physical strength & strength improvement - Strengthen upper and lower body

Individual counseling

- Fitness room
- Group 2-2 individual counseling

muscular & whole body circuit fraining
- Comparison of test results of 1 st ~ 2 nd
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Table 1. continued

Gradations Process Contents Tool
14th  Group education  Nutrition - Cross check about meals and exercise diary - Feedback about meals and exercise
diary
Exercise - Basis physical strength & body fat cutting - Abdominal muscles & whole body
- Fitness room circuit fraining
Individual counseling - Group 3-2 individual counseling - Comparison of fest results of 1 st ~ 2 nd
15th  Group education  exercise - Basis physical strength & body fat cutting - Abdominal muscles & whole body
- Fitness room circuit fraining
Self-help group - Perform a BAND mission by group - Stress management method
16th  Group educatfion  Nutrition - Knowing amount of once a person - PPT material
Exercise - Basis physical strength & body fat cutting - Abdominal muscles & whole body
- Fitness room circuit fraining
Individual counseling - Group 4-2 individual counseling - Comparison of test results of 1 st ~ 2 nd
17th  Group education  Nufiion - Cross check about meals and exercise diary - Feedback about meals and exercise
diary
Exercise - Basis physical strength & body fat cutting - Abdominal muscles & whole body
- Fitness room circuit training
Individual counseling - Group 5-2 individual counseling - Comparison of test results of 1 st ~ 2 nd
18th  Group education  Exercise - Basis physical strength & body fat cutting - Abdominal muscles & whole body
- Fitness room circuit training
- Perform a BAND mission by group - Cooking with protein foods
19th  Self-help group Nutrition - The right diet plan - PPT material
Exercise - Basis physical strength & body fat cutting - Abdominal muscles & whole body
- Fitness room circuit training
20th  Group education  Nutrition - Cross check about meals and exercise diary - Feedback about meals and exercise
diary
Exercise - Basis physical strength & body fat cutting - Abdominal muscles & whole body
- Fitness room circuit fraining
21th  Group education  Nutrition - Calculation of individual required calories - PPT material
Exercise - Basis physical strength & body fat cutting - abdominal muscles & whole body
- Fitness room circuit training
Self-help group - Perform a BAND mission by group - Upload your own meal
22th  Group educatfion  Nutrition - How to reduce gluttony - PPT material
Exercise - Basis physical strength & body fat cutting - Abdominal muscles & whole body
- Fitness room circuit fraining
23th  Group education  Nutrition - Cross check about meals and exercise diary - Feedback about Meals and exercise
diary
Exercise - Basis physical strength & body fat cutting - Abdominal muscles & whole body
- Fitness room circuit fraining
24th  Group educatfion  Nutrition - 2 month evaluation (fumbler provided) - Blood pressure, TC, TG, body
composition test
Exercise - Basis physical strength & body fat cutting - Abdominal muscles & whole body
- Fitness room circuit fraining
Self-help group - Perform a BAND mission by group - Drinking water with a tumbler
25th  Group education  Nutrition - Nutritional function of dietary fioer - PPT material
Exercise - Basis physical strength & body fat cutting - Abdominal muscles & whole body
- Fitness room circuit training
Individual counseling - Group 1-3 individual counseling - Test result
26th  Group education  Nutrition - Cross check about meals and exercise diary - Feedback about meals and exercise
diary
Exercise - Boay fat cutting & body balance correction - Whole body circuit fraining

Individual counseling

- Fitness room

- Group 2-3 individual counseling

- Plyometric exercises
- Balance enhancement

- Test result
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Gradations Process Contents Tool
27th  Group education  Nutrition - Incorrect diet and side effects - PPT material
Exercise - Boay fat cutting & body balance correction - Whole body circuit fraining
- Fitness room - Plyometric exercises
- Balance enhancement
Self-help group - Perform a BAND mission by group - Ccooking with vegetables
28 th Group education  Nufrifion - Knowing about sodium - PPT material
Exercise - Body fat cutting & body balance correction - Whole body circuit fraining
- Fitness room - Plyometric exercises
- Balance enhancement
Individual counseling - Group 3-3 individual counseling - Test result
29th Group education  Nutrition - Cross check about meals and exercise diary - Feedback about meals and exercise
diary
Exercise - Body fat cutting & body balance correction - Whole body circuit fraining
- Fitness room - Plyometric exercises
- Balance enhancement
Individual counseling - Group 4-3 individual counseling - Test result
30th Group education  Nutrition - Proper eating fips for eating out
Exercise - Boay fat cutting & body balance correction - Whole body circuit fraining
- Fitness room - Plyometric exercises
- Balance enhancement
Self-help group - Perform a BAND mission by group - How to increase self-esteem
31th Group education  Nutrition - Alcohol and night eating syndrome - PPT material
Exercise - Body fat cutting & body balance correction - Whole body circuit fraining
- Fitness room - Plyometric exercises
- Balance enhancement
Individual counseling - Group 5-3 individual counseling - Test result
32th Group education  Nufrition - Cross check about meals and exercise diary - Feedback about meals and exercise
diary
Exercise - Body fat cutting & body balance correction - Whole body circuit fraining
- Fitness room - Plyometric exercises
- Balance enhancement
33th Group education  Nufrition - Tips for purchasing food - PPT material
Exercise - Body fat cutting & body balance correction - Whole bodly circuit fraining
- Fitness room - Plyometric exercises
- Balance enhancement
Self-help group - Perform a BAND mission by group - Check nutrition labeling
34th Group education  Nutition - Quantity and type of snack - PPT material
Exercise - Boay fat cutting & body balance correction - Whole body circuit fraining
- Fitness room - Plyometric exercises
- Balance enhancement
35th  Group education  Nufrition - 3 month evaluation (final) - PPT material
- Check about meals and exercise diary
Exercise - Boay fat cutting & body balance correction - Whole body circuit fraining
- Fitness room - Plyometric exercises
- Balance enhancement
36th Group education  Nutrition - Comparative evaluation of 1st to 4th - PPT material
measurement results
Exercise - Boay fat cutting & body balance correction - Whole body circuit fraining
- Fitness room - Plyometric exercises
- Balance enhancement
37 th  Completion ceremony - Follow-up and satisfaction survey - Follow-up survey

operation results

- Feedback about participation rate and program - PPT material
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Table 2. General characteristics of subjects

Variobles Total (n=20)
Age (years) group 20 — 29 2(10.0)"
30-39 5(25.0)
40 - 49 7(35.0)
50 -59 6(30.0)
Age (years) 44.8 +10.522
Menopause Yes 11 (65.0)
No 9 (45.0)
Educational None 0( 0.0
Elementary school 0( 0.0
Middle school 3(15.0)
high school 11 (65.0)
University < 6(30.0)
Physical activity Light activity 7 (35.0)
Usual activity 13 (65.0)
Extreme activity 0( 0.0
Family Alone 6(30.0)
Partner 7 (35.0)
Children 1( 5.0
Partner and Children 6 (30.0)

1) Values are expressed as frequency (%)
2) Values are mean = SD
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Table 3. Characteristics of health in subjects before and after the intervention

Variables Before Affer PF-value
Presence of disease Yes 4(20.0)" 3(10.0)
8.54 2%k
No 16 (80.0) 17 ( 90.0)
Regular inspection (Blood pressure efc.) Yes 8 (40.0) 11 ( 55.0) 1710
No 12 (60.0) 9( 45.0)
Treatment of musculoskeletal disorders Yes 9 (45.0) 8 ( 40.0) 0.370°
No 11 (55.0) 12( 60.0)
Pain relief method Rest 3(15.0) 4( 20.0)
Stretching 4(20.0) 12( 60.0)
Analgesic 4(20.0) 2(10.0) 0.793™
Hospital 6(30.0) 2(10.0)
Ignorance 3(15.0) 0( 0.0
How often do you drink alcohol Never 8 (40.0) 10( 50.0)
<1/month 5(25.0) 4( 20.0)
>1/month 2(10.0) 2(10.0)
0.960™
2~4/month 2(10.0) 4( 20.0)
2~3/week 3(15.0) 0( 00
>4/week 0( 0.0 0( 00
Amount of drinking alcohol Never 8 (40.0) 10( 50.0)
1~2 5(25.0) 5( 25.0)
3~4 2(10.0) 3(15.0)
1.106™
5~6 3(15.0) 1( 50
7~9 1( 5.0 1( 50
>10 1( 5.0 0( 00
Are often stressed Yes 10 (50.0) 7( 35.0) 1143
No 10 (50.0) 13 ( 65.0)
Causes of stress Business 4(20.0) 4( 36.4)
Family 7 (35.0) 3(24.3)
Health 6(30.0) 4( 9.1 0.370™
Economic problems 3(15.0) 1( 9.1
Unknown cause 0( 0.0 1( 0.0
Steadily taking nutrients Yes 9 (45.0) 7( 35.0)
0.698™
No 11 (55.0) 13( 65.0)
Sources of health or nutrition information TV, Intemet, Newspapers, Magazines 11 (55.0) 9 ( 45.0)
Friends, Neighbodsood 5(25.0) 0( 0.0 2.932%*
Nutritionist, Doctor Others 4(20.0) 11 ( 55.0)
Experience of nutrition education Yes 7 (35.0) 20 (100.0)
participation No 13 (65.0) 0( 0. 59437
1) Value N (%)

2) NS: Not significant 3) *: p<0.05, **: p<0.01, ***: p<0.001

. significant different at analyzed using y*-test.
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A Aapxd e AEE 7ide] 37.5%, w501 37.5% ©]
9131,]. Eil"ﬂ 7‘<Lo:‘| _6,: Al;x].zx%o] 40.0%> A?_Eo]
36.0%> &5 7140l 24.0% w02 Ve 7 73
ol A 3 F2AR1 21l 7E AR (p<0.001). HIREe] €
lell thgh s vtolear S vt 5 219] 7l 7

i rHlO

B gloksly 9 Sulx= 2 g Zo] A ZRe 9]al it
= 320] 31.3%, 5 ¥ 25.0%, 5D AA
31.3%, 7 12.5%c 0% e o 2 7] o] &
Zhe- 92 w112 25.0%, S5 1= 36.1%, AEsw
WA 27.8%, &F 11.1%% LVFERY} _il‘“/” o W 33k
oA Q1 2Pl 7} QAT (p<0.01).

FAFP SRS ﬂiﬂ%%ﬁ— Table 59} 2t} 255 A28
A o] A 3.20904 &2
2 Z7FFATH(p<0.05).
< 773 o] A 2.60
°‘°ﬂ*1 T2 e F 3.85U% fo4 0w TSIt
(p<0.01), AAFFFE T7H A

2.327 | Tz Fo] F 374707 FoHow FI}
33t} (p <0.001).
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Table 4. Comparison of weight control interest in subjects before and after the intervention

Variables Before After PF-value
Recognize the standard weight Yes 16 (80.0)" 18 ( 90.0) 0,809
No 4(20.0) 2(10.0)
Recognize the appropriate weight Yes 1(5.0) 1( 5.0 0.000°
No 19 (95.0) 19( 95.0)
Weight control effort Yes 16 (80.0) 20 (100.0) 0,170
No 4(20.0) 0( 0.0
How to control weight Not fried 4(12.9) 0( 0.0
Meal control 11 (34.4) 15( 45.5)
Exercise 11 (34.4) 15( 45.5) 3.621**
Diet supplement 3(9.4) 2( 6.1)
Hospital freatment 3(9.4) 1( 3.0
The most necessary method for weight control™ Do nothing weight control 0( 0.0 0( 0.0
Meal control 12 (37.5) 20 ( 40.0)
Exercise 11 (34.4) 18 ( 36.0) 3.559%x*
Hospital freatment 0( 0.0 0( 0.0
Lifestyle change 9(37.5) 12( 24.0)
Do you know the daily adequate calories intake? Yes 5(25.0) 16 ( 80.0) 1143
No 15 (75.0) 4( 20.0)
Do you know the personal exercise methods and Yes 8 (40.0) 17 ( 85.0)
intensity ? 0.809™
No 12 (60.0) 3(15.0)
Lifestyle change Frequent eating out or surfeit 10(31.3) 10( 25.0)
Lack of activity 8 (25.0) 13( 36.1)
An iregular life 10(31.3) 10( 27.8) 3.199%x*
Smoking 0( 0.0 0( 0.0
Drinking 4(12.5) 4(11.1)
1) Value N (%)
2) NS: Not significant 3) *: p<0.05, **: p<0.01, ***: p<0.001 : significant different at Analyzed using y>test.
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Table 5. Physical activity assessment in subjects before and after the intervention

Variables Before After tvalue
Frequency of exercise (no./week) 320+ 1.77" 425+ 1.21 -2.364%*
Exercise fime a day (minutes) 44.50 = 34.71 62.90 + 46.74 -1.324
Frequence of walking (no./week) 455+ 1.99 520+ 1.44 -1.378

A day's walking fime (minutes) 44,75 + 25,73 55.75 + 32.74 -1.307
Strength exercise 260+ 154 385+ 1.18 —3.526%**
Flexibility exercise 3.30+ 1.78 420+ 1.28 -1.989
Physical activity increase plan? 232+ 0.58 3.74 = 0.81 —5,524 %%

1) Values is are Mean = SD

2) Point type scale (D: not performed at all "1" ~ &: performed very well "5")

* p<0.05, **: p<0.01, ***; p<0.001, respectively by paired t-test.

Table 6. Eating habits in subjects before and after the intervention

Variables Before After tvalue ?
Meals are regular 0.35 + 0.49" 0.65 = 0.49 —2.854*
Eat more than three kinds of meats, produce, and beans in one day. 0.25 = 0.44 0.65 = 0.49 —3.559%*

| eat vegetables other than kimchi every fime | eat. 0.20 = 0.41 0.65 + 0.49 —3.943%**
Eat dairy products such as milk every day. 0.30 = 0.47 0.75 = 0.44 —3.943%**
Eat fruit every day. 0.30 + 0.47 0.65 + 0.49 -3.199**
| eat less salty soup. 0.60 = 0.50 0.85 + 0.37 -2.517*
Do not add salt or soy sauce when food eat. 0.55 + 0.51 0.85 + 0.37 —2.854*

| eat alot of fat such as fempura and stir-fry. 0.50 = 0.51 0.60 = 0.50 -1.000

| eat lots of icecream, sugary snacks, and snacks for snacks. 0.75+0.44 0.80 = 0.41 -1.143
Coke, cider, drinks more than 3 times a day. 0.45 = 0.69 0.60 = 0.50 -1.453
Total score 3.80 = 1.53 710+ 1.74 —6.392%**

1) Values is are Mean = SD
2) *: p<0.05, **; p<0.01, *** p<0.001,

5 DI M- 2

A ALe] 21532 Table 63 2}, ZARIAAR] &
250 e 2203 o] ARt 22 Fo] Fofl
o7 07 Z71EI3TH(p<0.001), 53] 2] 24, A 2
23} A 25 AA AH, e S 27}6%1 =t
ol ol gt 2ol 5 15
Al 7EA] o) A4, vl 7 A (p<0.01) tf?}"] zg
2 o] Wt i 3 o] Jof fol8 o7 ST
uj7) AR AE, il - 2 fAE A2F (p<0.001)
A felH o R Frtello TS 1048 v oR
B 23 o] A 415804 T2 13 ol 7,10
Ao veht §-94 07 S8t (p<0.001).

6 ]IEWEII 7(1 . '6' /\|7(-||I(\;_E_

ZARARES] A AL Table 73 2t} A|ES 227
@ ol A 77.1 kgolld] T2 Fo] F 72.9 kg® %4
07 72 (p<0.001) 3+l T, BMIb zz g Fo]
30.79 kg/m?eA Tz 7 o] F 28.86 kg/m? 122

respectively by paired f-test.

a8kl (p<0.001), AXWEL =2 738 3oy A 41.57%

oA L& 7 o] F 30.07%E FH 0T it
(p<0.001). FE8H BREg= g 72 o] A 95.00 cm

oA Tz o] & 92 15cmE A, WA £X]=
g o] d 11.06004 22730 o] & 9,957 /-2
Ao 7 7H4EH(p<0.001) BFA, T8k L2 3 Hof
24.59kgollA] T2 Fo] 3 2524 kg® Fo]How =
7¥8ITH(p<0.001) . T3 AlAdhd Ao 2 3 o
A 64.55%04 T2 Fo] T 7040807 FolHow
S7FFATH(p<0.001).

7 EEJEH K1 AN

A SARe] Fot 9 5 AEkeHA] 5798 Table 83 2
oh A A 3 = 2
s o] A 7k ol Alol= ik s 2
Z3 Fo] A 119.0 mg/dlelA] 5 3 120.85 mg/dI=
veht 2 g8 ol 7 /o491 Alol= qlsith ¥
% total cholesterol(TC)#} triglyceride (TG) T3+

FﬁA
HJBL
n:?; o
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Table 7. Characteristics of anthropometry in subjects before and after the infervention

Variables Before After tvalue

Weight (kg) 7711 £ 11,27V 72.92 =10.17 4477 %%
Body Mass Index (kg/m?) 30.79 = 3.94 28.86 = 3.27 4,971 %k%
Body fat (%) 41.57 + 3.21 30.07 = 4.96 4,957%#%
Fat mass (kg) 32.24 = 1.41 27156 +1.37 6.059%#*
Muscle mass (kg) 24,59 = 0.80 2524 +0.88 —1.205%%**
Abdominal circumference (cm) 95.00 = 2.14 92.15 = 2.15 2.322%**
Visceral fat level (cm?) 11.60 = 0.63 9.95 + 0.56 4,27 7*%*
Physical development score 64.55 + 1.40 70.40 = 1.37 —6.713%%*

1) Values is are Mean + SD
* p<0.05, **: p<0.01, ***; p<0.001, respectively by paired t-test.

Table 8. Characteristics of blood pressure and biochemical in subjects before and after the intervention

Variables Before After p-value
Systolic blood pressure
Normal <120 2(10.0) 7 (35.0)"
Pre-hypertension 120-139 12 (60.0) 9 (45.0) 1.540™
Hypertension 1st 140-159 3(15.0) 1(5.0)
2st >160 3(15.0) 3(15.0)
Mean =+ SD? 137.40 = 16.11 130.75 = 20.42 1.567™
Diastolic blood pressure
Normal <80 2(10.0) 7(35.0)
Pre-hypertension 80 -89 9 (45.0) 6(25.0) 1.653™
Hypertension 1st 90 -99 8 (40.0) 7 (35.0)
2st >100 1( 5.0 0( 0.0
Mean + SD 87.70 = 8.39 83.25 + 9.58 1.798™
Fasting blood sugar (mg/dl)
Normal <140 16 (80.0) 16 (80.0) 0.000"
Impaired glucose folerence 140 - 200 4(20.0) 4(20.0)
Diabetes mellitus >200 0( 0.0 0( 0.0
Mean + SD 119.00 + 27.36 120.85 = 29.66 -0.285™
Total cholesterol (mg/dl)
Normal <200 13 (65.0) 12 (60.0) 1.000%
Boundary 200 - 240 4(20.0) 5(25.0)
Risk >240 3(15.0) 3(15.0)
Mean + SD 224.50 = 134.18 186.00 + 43.17 1.448™
Triglyceride (mg/dl)
Normal <150 3(15.0) 1( 5.0 a4
Boundary 150 — 250 6(30.0) 8 (40.0)
Risk >250 11 (55.0) 11 (55.0)
Mean + SD 392.00 = 183.13  328.00 = 165.44 1.726™

1) Values are presented as N (%), significant different at analyzed using y>-test.
2) Values are mean = SD by paired t-test.
NS: not significant

=23 ol A T4 RS Aol WA £ glrk. L Table 99} ek 3 ouX] HHE T2 Fol
7 1488.86 kcalollA] 273 Fro] 3 1477.59 keal=
8 T2 M - 3 ouN L IFL HY UEh} 21 el A FF 013 Afoli wolA] gk

ZARVIAe] TR A5 it ofUAG Fkh A ok A T it HAS T2 Hol A F1
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Table 9. Energy and nutrient intakes in subjects before and after the infervention

Variables Before After tvaolue
Energy (kcal) 1,488.86 = 510.42" 1,477.59 = 299.64 0.102
Carbohydrate (%) 58.14 = 7.94 58.62 = 8.68 -0.199
Protfein (Q) 63.79 +  29.48 66.82 + 23,16 -0.320
Protfein (%) 16.67 = 3.42" 17.86 = 6.78 -0.704
Fat (9) 43.34 + 2093 40.01 = 14561 0.668
Fat (%) 25.20 = 6.80 2351 = 6.48 0.970
Carbohydrate (g) 21595+  62.70 22150 +  55.60 -0.430
Fiber (g) 19.59 + 6.80 25.69 + 6.97 -3.365%*
Ca (mg) 567.57 = 355.94 661.16 = 190.08 -0.995
P (mg) 1,029.30 = 426.88 1,105.69 = 327.71 -0.741
Fe (mg) 13.81 = 4.69 161 = 3.15 -2.163*
Na (mg) 3,900.94 + 1,985.05 4,374.20 = 1,231.74 -0.840
K (mg) 2,718.08 = 1,239.50 3,333.25 £ 667.11 —2.447*
Zn (MmgQ) 9.42 + 3.42 10.45 = 2.60 -1.229
Vitamin A (ugRE) 939.40 = 606.19 1,255.68 = 573.33 —2.402%
Tiamin (MgQ) 1.07 = 0.42 1.10 = 0.31 -0.466
Riboflavin (Mg) 112 + 0.58 1.27 = 0.26 -1.239
Vitamin B (mg) 1.38 = 0.42 1.64 0.45 —2.483*
Niacin (mgNE) 13.06 = 4.33 15.97 = 4.06 —2.530*
Vitamin C (mg) 120.38 = 90.12 142,09 = 5599 -0.918
Folic acid (ug DFE) 548.37 = 211.48 603.92 = 168.84 -1.029
Vitamin E (Mg) 15.66 + 10.24 15.91 = 4,26 -0.102

1) Values is are Mean = SD

* p<0.05, ** p<0.01, ***; p<0.001, respectively by paired t-test.

Frefgt zfol= glaith. Aol T2 a9 Fol d 19.59
gollA T2 3 o] 3 25,69 g(p<0.00D) Ao F
7Veliar, 2o st 3 o] A 567.57 meelA] 21
W Zo] T 561.16 mglE =7 He T2 g Fo] A
13.81 mgoll =213 2] & 16.1 mg =7 e =T
2% Fo] A 2,718.08 mgollAd 23 o &
3,333.25 mgo @ Z7} HlEF] AX wS A 939.40
ugRECIA 2 73 o] 5 1 255.68 ugREZ 57}, HIE}
Wl By 2213 3ol 7 1.38 mgollA 2213 o] &
1.64 mgo @ F7}, volopale sz a8 e d 13.06
mgNEe|A T2 73 Fof ¥ 15,97 mgNERE Yeh} T2
Z131 o] Fof] o4 0 & FIFSIATH(p<0.05).
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