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Abstract

This study was conducted to investigate the effect of an uncooked powdered food(UPF) on the weight loss and changes
of the biochemical nutritional status for 20 overweight and 26 obese women in Iksan area. We just replaced common
breakfast and dinner of the subjects with UPF. Their dietary intake status was evaluated by 24-hour recall method. Also
anthropometric and biochemical measurements before and after the UPF program were estimated. The intake of energy,
lipid and protein decreased and the quality of meals improved as people started to take UPF. Due to the energy loss by
taking UPF, weight and body fat decreased significantly. The percentage of the body fat was high among the weight lost,
from which we judged that the process of losing weight was successful. It is hard to predict whether weight loss will
occur to people who are already in shape or not, but if overweight and obesity people regularly take UPF instead of other
food products, we assume that UPF will help lessening the body fat. The most positive change among biochemical changes
by taking UPF was the decrease of serum lipid contents. When overweight and obesity women replaced two out of three
meals with UPF for 3 month period, no significant nutritional problems occurred. It seems that the 12weeks of UPF
program used in this study was effective in improving anthropometric indices without producing the deficiency of iron
or other susceptible nutrients.
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Table 1. Raw materials of uncooked powdered food

Class Food

brown rice, germinated brown rice, malt, barley,
sorghum, wheat, corn, job's tears, millet, buck
wheat (10)

Cereal

Legume soybean, red bean, black sesame, drug bean (4)

kale, water dropwort, comfrey, mulberry leaves,
pumpkin, burdock, lotus root, cabbage, spinach,
persimmon leaves, carrot, platycodon, yam, radish,
parts of radish, mugwort, potato, sweet potato,
pine leaves, onion, Angelical wutilis, Cassia tora
seed, Chinese matrimony vine (23)

Vegetable

Fruit citron, persimmon, chestnut, apple(4)

sea mustard, sea tangle, pruple laver, green laver,

Sea weed seaweed fusiform(5)

Green-algae chlorella, spirullina(2)
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Table 2. Nutrient contents in portion size of uncooked powdered food”

Nutrient Content % RDA Nutrient Content % RDA
Energy(kcal) 145.0 7.3 Dietary fiber(g) 3.0 12.0
Carbohydrate(g) 31.0 9.0 Niacin(mg) 10.8 83.0
Protein(g) 4.0 7.0 Folate( ¢« g) 152.0 61.0
Fat(g) 20 4.0 Pantothenic acid(mg) 5.0 100.0
Cholesterol(mg) 0.0 0.0 Vitamin A( pg) 198.4 28.0
Na(mg) 85.0 3.0 Vitamin D( ug) 39 77.0
Ca(mg) 216.8 31.0 Vitamin Bi(mg) 03 26.0
Mg(mg) 63.5 29.0 Vitamin Bx(mg) 0.5 41.0
Mn(mg) 0.8 42.0 Vitamin Biy(ug) 1.0 100.0
Cr(1g) 12.0 24.0 Vitamin C(mg) 21.0 38.0
Zn(mg) 4.4 37.0

" portion size : 40g.
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Table 3. General characteristics of the subjects

Number(%)
Characteristic
Overweight Obesity
20~30 12 (60.0) 18 (69.2)
31~40 6 (30.0) 4 (154)
A
& 41~50 1 (5.0) 3 (115)
>51 1 (5.0 1 (3.9
School personal 15 (75.0) 18 (69.2)
Occupation Office worker 5 (25.0) 6 (23.1)
P Housewife 0 (0.0) 0 (0.0)
Commerce 0 (0.0) 2 (17
no 5 (25.0) 4 (15.4)
a little 5 (25.0) 0 (0.0)
(1time/month)
Aleohol 7 (35.0) 13 (50.0)
(1time/week)
lots 3 (15.0) 9 (34.6)
. no 19 (95.0) 26 (100.0)
Smoking 0 ¢ 1 (50 0 (0.0)
no 18 (90.0) 21 (80.8)
Supplement 2 (10.0) 5 (192)
do not exist 10 (50.0) 9 (34.6)
.. slight 5 (25.0) 6 (23.1)
Constipation  © a1 1 (50) 2 (17
extream 4 (200 9 (34.6)
no 16 (80.0) 14 (53.8)
a little
. (1 time/month) 1 (5.0) 4 (154
Exercise  qual (ltimefweek) 1 (5.0) 6 (23.1)
regularly
(1 time/day) 2 (10.0) 2 (1)

A BAF7e] DA E 1876.9%kal (FAF) 93.9%)9
o] Y2HZ Aol BFARE] 53.2%9) 1063.9kalZ &
oA 7AZ B A4 Ao Aed AAE Agyel
29.5%<1 5.9golA] AAHFH Fole 79g0z AX e
395%2 29 4AS7He EAT A4HA gua
A e AT 149.1%2] 82.0g2 AN o] A2y
3 Folle dge] 75.8%2 417 BEFH o HHsln
e Aoz velgr) w3l XA JAHH Aol A
FFe) 102.9%F HARW o] YHHA Folt B
483%% AFA3he Zoz deiton weRAg Biel 4
A AA4H vt feldos 0 4HFol BadE Ao
2 Uehdch v gatel AAE YAHH Aok A95E
ol 1002%3% Aol 443 Fole DB 148.0%F A
g Roz AU

&

I ] Koo} RAFE e

HRkEol A & AAEFH AT vl mal A f-2]2Q 43 R}o)
£ HQ I¥%aT €%, 9, i, XA, Sy 26 E, v
ERIBs 2 EHEo|git) _

HHFE AAMF Aol 2600.6kalo] A AB2AFH Foe
1354.9kal 2 oF 49%7} 428U 2, dud 2 9 =
H2HE AAFE BAHH N e oF 50%% 1 A3 ol
ZAEAJT. =3 HER Bee dAALEC 135.7%004]
92.9%%, FEL PR 100.6%0A 68.1%F 3]0
AHZAE BHA)

E Ao AAHH Holle F oM B 2 HAHS
o] drt AP EY AHPYor Hud AAEKim 5
1998, Lee 1996)Ht} thd: &2 FFo|dth tidaleel A
g8 ol LETo] B AR @obd 1 AF ke
I, o] ddo] o3 FASFo v &3 Eojs dut
Aol 59 A8 (Kim 2000, Nam 2001) 24 2 A
o thd 2 gF %] B Zew ddkdEnh Ay
d 7 Fo 25 JFHFadd EAV Atk ddEE 4
&E Afraeh vlER Cath FA3 e oy g2
Uadl HlE) B FFo|Qoena I Jgavt AAAH T
de olgA Wt AsA] Fld B Fgot & Aok
IHA| STl A A2 A O whet A A} e Col HH e
2 VMR HREd A e 28]y ZAE. g
AAAH Hele F ToA] BF F349 HFH5ES 74
ot A g wep HEC] g3 Fo] v)§- Yol F2
LA F E Rio|th ole A& AES AFE T4
H S AFHBHAA A FAH ] Wl 23 AHz Ko
Atk &, TEA 2Fe o] 2 hemed B A4
A UehtE o= Alsd

F719 AAAAFH ol UmA] @9 AAle} gidRtEol
AHAG 742 Fo THVE F2 ofd AFoz FAHI=
vhol] what v Zpo7t gl 4 oy B AT gRE S
AXAHR G Fof HAln 21 Fo] gk HHeEe
zpol7h G a AR FEo] A AUAT) wEhy A AH
A, T d¥a AT Alole AaAFd WE Hsle
Holx Fuie o=z Algdth

of o2 i

=2
25 G448 we} Harge] Zad 2
A2 A2 5717, MED S| vlw YPase) 4

4, Vel B9 YUYLE BEd Fot ouuthe oF

AAFHE I o5 JLA Fheko] RAAE AAE HS
Y HET} o] QYA AFHHAE $Sslttn B 4 gvkn



Vol. 13, No. 1(2003) A=

Table 4. Mean daily nutrient intakes of the subjects

% Rt o] AP} AT 3

AR GPeel MAE 9% 45

Overweight Obesity
Before After Before After
Energy(kcal) 18769 + 1029 1063.9 £ 219.7* 2600.6 + 211.8 13549 + 201.8*
Carbohydrate(g) 2907 £ 572 1986 + 37.2% 4152 + 367 215.0 = 21.0%
Dietary fiber(g) 59 + 20 79 £ 1.5% 81 + 21 79 £+ 17
Protein(g) 820 = 186 417 + 12.5* 1177 £ 227 605 + 13.1*
Lipid(g) 429 £ 91 114 + 3.2*% 521 = 127 280 + 6.6*
Cholesterol(mg) 280.1 + 60.0 1547 = 32.6* 368.8 + 329 1876 £ 27.6*
Vitamin A(R.E) 7957 + 401 4951 =+ 62.1%* 717.0 + 2838 6775 £ 429
Vitamin D( pg) 75 + 19 82 £ 20 69 =+ 21 81 = 12
Vitamin E(mg) 115 £ 27 95 £ 15 89 + 30 70 £ 17
Vitamin C(mg) 457 £ 109 581 £ 111 622 + 99 609 + 82
Vitamin Bi(mg) 13 £ 05 1.0 £ 04 14 £ 01 1.0 £ 01
Vitamin By(mg) .t £ 01 1.1 £ 02 1.1 £ 01 1.1 £ 02
Vitamin Bg(mg) 1.5 £ 0.1 13 £ 03 19 £ 01 13 £ 0.6*
Vitamin Bio( 1g) 28 + 04 29 + 03 18 £ 02 25 £ 03
Niacin(mg) 157 £ 3.0 247 £ 22 279 £+ 9.1 251 £ 77
Folate( ug) 2505 + 379 369.9 + 41.9* 2998 + 36.1 3167 £ 274
Pantothenic acid(mg) 122 £+ 06 142 + 22 125 £ 07 146 = 24
Sodium(mg) 33207 + 269.8 2517.6 =+ 2164 30099 + 146.7 2059.7 + 202.1
Calcium(mg) 6271 + 979 6309 £ 36.7 6727 + 241 6108 + 809
Phosphorus(mg) 8962 + 777 6169 £ 80.1 9927 + 541 809.7 = 771
Magnesium(mg) 2672 + 56.6 3000 £ 49.7 3241 £+ 798 3109 £ 629
Tron(mg) 175 + 42 126 + 1.9* 161 £ 42 109 + 2.7*
Zinc(mg) 100 =+ 1.9 929 =+ 1.0 109 + 27 109 + 4.1

Values are mean+S.D.
* ¢ Significantly different at p<0.05 within same group.
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Table 5. Intake Percentages of RDA of the subjects

HHge - i g - A Ed

Fob ot BAESEE

Overweight Obesity
Before After Before After
Energy 939 + 327 532 + 20.1* 1300 =+ 212 678 = 17.7*
Carbohydrate” 745 + 184 804 + 192 1064 + 217 1058 £ 137
Dietary fiber” 295+ 38 395 + 5.6* 405 + 69 395 + 47
Protein 149.1 + 32.8 758 + 41.9* 2140 + 408 1100 + 223*
Lipid” 1029 + 182 483 + 92* 90.1 * 229 930 + 19.7
Cholesterol 9.4 + 41.8 516 + 18.7* 1229  + 392 625 £ 208*
Vitamin A 1137 £ 147 707 + 12.7* 1024 =+ 287 9.8 + 109
Vitamin D 1500 + 37.0 1640 + 40.0 1380 + 299 1140 *+ 365
Vitamin E 1150 + 222 950 + 238 89.0 £ 19.1 700 + 24.1
Vitamin C 653 + 11.1 830 + 148 889 + 109 870 + 152
Vitamin B, 1300 + 389 1000 + 18.7 1400 + 358 1000 £ 159
Vitamin B, 91.7 + 202 91.7 + 1138 917 £ 203 91.7 £ 125
Vitamin Bs 107.1 £ 152 929 =+ 131 1357 * 271 929 + 13.7*
Vitamin By 140.0 + 45.7 1455 + 2938 9.0 =+ 196 1254 = 417
Niacin 120.8 + 15.2 1900 + 188 2146 + 21.7 193.1 + 190
Folate 1002 + 215 1480 + 18.5* 1199 + 189 1267 + 19.1
Pantothenic acid 244.1 + 719 2841 + 919 2507 + 33.6 2928 + 771
Sodium 1384 + 59.1 1049 + 386 1254 + 6338 858 + 327
Calcium 80.6 + 24.4 90.1 + 200 96.1 + 21.0 873 + 152
Phosphorus 1280 + 41.0 88.1 + 21.0 141.8 + 369 1157 £ 227
Magnesium 1336 + 57.6 1500 + 44. 1620 + 51.1 1555 £ 610
Iron 1094 + 227 788 + 11.5% 1006 + 199 68.1 + 127
Zinc 100.0 + 25.1 990 + 159 1090 + 267 109.0 + 247

Values are mean+S.D.
* : Significantly different at p<0.05 within same group

Y : 60% of total energy (before 281.5g, after 159.6g - overweight)

(before 390.1g, after 203.2g - obesity)
? . RDA is 20g
9. 20% of total energy (before 41.7g, after 23.6g-overweight)
(before 57.8g, after 30.1g - obesity)
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Table 6. Nutrient adequacy ratio(NAR), mean adequacy ratio(MAR) and index of nutrition quality(INQ) of the subjects

Overweight Obesity
Nutrient INQ NAR INQt NAR
Before After Before After Before After Before After

Protein 1.59 £ 0.10 143 + 0.11 149 £ 0.09 0.75 + 0.04* 165 + 0.17 1.62 + 0.15 2.14 + 007 1.10 + 0.10*
Vitamin A 121 £ 009 133 + 0.10 1.13 £ 0.03 0.70 £ 0.02* 0.79 + 0.09 143 + 0.09* 1.02 + 0.04 096 + 0.07
Vitamin C  0.70 £ 0.07 1.56 + 0.03* 0.83 + 0.04 1.05 + 0.02* 0.68 + 0.02 128 + 0.06* 0.88 + 0.07 0.87 + 0.10
Vitamin B; 1.39 £ 0.09 1.88 = 0.07 130 + 0.09 1.00 + 0.03 1.08 £ 0.04 148 + 0.02 140 = 0.08 1.00 £ 0.11
Vitamin B, 098 + 0.09 1.72 £ 0.11 091 + 0.03 091 + 0.03 071 £ 0.05 135 + 0.07 091 £ 007 091 + 0.16
Niacin 129 + 0.10 3.57 £ 0.19* 1.20 + 0.05 1.90 + 0.07* 165 £ 0.17 285 + 0.10 2.14 + 004 1.93 + 0.06
Ca 096 = 0.15 1.69 = 0.09 0.89 + 0.07 090 *+ 0.06 074 £ 015 129 + 0.11 096 = 0.09 0.87 + 0.11
P 136 = 0.05 1.66 = 0.01 128 + 0.09 0.88 + 0.07 1.09 £ 0.03 1.72 + 002 141 £ 0.10 1.15 £+ 0.01
Fe 1.17 £ 0.09 148 + 017 1.09 + 0.04 0.78 + 0.03* 077 £ 0.10 1.01 + 008 1.00 + 0.04 0.68 + 0.06
MAR 1.01 £ 0.05 0.88 + 0.04 1.18 + 0.07 0.94 + 0.03

Values are mean+S.D.
* : Significantly different at p<0.05 within same group.
INQ : Nutrient content per 1000kcal of diet / RDA per 1000kcal.

NAR : The subjects daily intake of a nutrient / RDA of that nutrient.

MAR : Average of NAR 9 nutrients (Protein, Ca, P, Fe, Vitamin A, Vitamin B,

Pige

AlALSEHO 25t AlAte] & B}
WSS 2AlgE] 28] 2ate] AS Hrlg B
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Table 7. Percentage by the food habit score of the subjects
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Overweight Obesity
Before After Before After
Mean score Number % Mean Score Number Mean Score Number % Mean Score Number %
Excellent 9.0 + 1.1 1 50 93 + 09 2 100 87 + 0.2 1 38 89 + 08 1 3.8
Good 76 + 09 1 50 80 + 1.0* 8 400 75 + 1.0 2 77 8.0 £ 0.4* 10 38.5
Fair 51 £+ 1.1 13 650 6.0 + 1.1* 9 450 48 + 1.2 10 38.5 5.8 + 0.7* 13 50.0
Poor 39 £ 0.8 5 250 44 + 1.1 1 5.0 3.1 = 07 13 50.0 4.0 + 0.3% 2 7.7
Total 64 + 07 20 1000 69 + 1.0* 20 1000 6.0 + 0.8 26 1000 6.7 £+ 0.5% 26 100.0

Values are mean *+ S.D.

* : Significantly different at p<0.05 within same group.
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Table 8. Meal patterns of the subjects

soloh R iEaa

Overweight Obesity
Variables Before After Before After
Number(%o) Number(%) Number(%) Number(%)

The eating times

1~2/day 4(20.0) 3(15.0) 6(23.1) 2(7.7)

3/day 2(10.0) 15(75.0) 2(77) 23(88.5)

4~5/day 1( 5.0) 0( 0.0) 4(15.4) 1( 3.9)

Irregular 13(65.0) 2(10.0) 14(53.8) 0( 0.0
Priority meal

Breakfast 1( 5.0) 0( 0.0) 277 0( 0.0

Lunch 1( 5.0) 20(100.0) 6(23.1) 26(100.0)

Dinner 18(90.0) 0( 0.0) 18(69.2) 0( 0.0)
Between meal times

Seldom 2(10.0) 1( 5.0) 1( 3.9) 1( 3.9

1/day 2(10.0) 17(85.0) 8(30.8) 24(92.3)

2/day 16(80.0) 2(10.0) 17(65.3) 1( 3.9)

3~4/day 0( 0.0) 0( 0.0) 0( 0.0 0( 0.0)
Dining-out times

0~2/week 2(10.0) 18(90.0) 2(7.7) 12(46.2)

3~5/week 18(90.0) 2(10.0) 24(92.3) 14(53.8)

6~7/week 0( 0.0) 0( 0.0) Ot 0.0) 0( 0.0
Skip_meal

Seldom 2(10.0) 19(95.02 1( 3.8) 25(96.1)

Breakfast 15(75.0) 1( 5.0) 10(38.5) 0( 0.0)

Lunch 0( 0.0) 0( 0.0) 3(11.5) 1( 3.9)

Dinner 3(15.0) 0( 0.0 12(46.2) 0( 0.0)
Skip meal frequency

Once/week 1( 5.0 10(50.0) 1( 3.9) 20(76.9)

2~3times/week 6(30.0) 7(35.0) 8(30.8) 6(23.1)

4~5times/week 13(65.0) 3(15.0) 17(65.3) 0( 0.0)
Reason of skip the meal

Lack of time 1( 5.0) 7(35.0) 2(7.7) 5(19.2)

Low appetite 1( 5.0) 0( 0.0) 1( 3.8) 0( 0.0)

Indigestion 1( 5.0) 1( 5.0) 1( 3.8) 1( 3.9

Weight reduction 12(60.0) 12(60.0) 16(61.5) 13(50.0)

Dislike to prepare the meal 5(25.0) 0( 0.0) 5(19.2) 1( 3.9)

Others 0( 0.0) 0( 0.0) 1( 3.8) 0( 0.0)
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Table 9. Anthropometric measurements and body composition according to uncooked powdered food intake of the

overweight women

After
Variables Before
3weeks 8weeks 12weeks

Height(cm) 1632 =+ 76 163.1 + 76 1631 + 76 1631 = 76
Body weight(kg) 5972 + 11.64° 58.84 + 11.21° 57.87 + 1094 5416 + 11.18°
Waist(cm) 7735 +  7.89° 7522 +  761° 7450 +  7.42° 7360 £ 759
Hip(cm) 9537 £ 592 9424 + 582 93.76 £ 5.74 9350 + 35.73
WHR 081 + 005 080 + 0.06 080 + 006 079 £ 007
BMI(kg/m’) 226 + 2.72° 2199 + 2.60° 2150 +  2.55° 2039 + 262°
BMR(kcal) 1301.60 + 178.63° 1290.80 + 175.58° 127832 + 180.72° 126921 + 185.89°
Blood pressure

S.B.P(mmHg) 1149 £ 215 1150 = 117 1279 + 21.0 1289 £+ 220

D.B.P(mmHg) 825 £ 191 809 =+ 64 8.7 = 200 855 £ 151
T.S K(min) 2555 + 497 2530 + 5.00 2479 £ 5.04 2453 £ 519
S.S.K(mm) 2125 + 4.72 2085 + 473 2053 + 433 2032 + 447
Fat(%) 2791 + 167" 2726 + 1.60° 2620 + 1.64° 2576 + 173
Fat mass(kg) 1664 + 3.10° 1621 = 3.66° 1526 + 2.68° 1476 £ 265
FFM(kg) 4308 = 874 43.00 + 747 4327 £ 8.13 3940 + 836
TBW(kg) 3154 + 640 3143 = 550 31.66 £ 5.96 2845 £ 621

Values are mean + S.D.
Alphabet : Same letter are not significantly different at p<0.05.
WHR : Waist Hip Ratio

D.B.P : Diastolic Blooci Pressure
FFM : Fat Free Mass
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BMR : Basal Metabolic Rate
T.SK : Triceps Skinfold Thickness
TBW : Total Body Water

S.B.P: Systolic Blood Pressure
S.S.K: Subscapular Skinfold Thickness
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Table 10. Anthropometric measurements and body composition according to uncooked powdered food intake of the obesity

women
After
Variables Before
3weeks 8weeks 12weeks

Height(cm) 1632 + 7.0 1632 + 7.0 1632 + 7.0 1632 + 7.0
Body weight(kg) 72.09 +12.69° 7092 + 12.59° 65.10 + 12.51° 6279 + 12.30°
Waist(cm) 87.66 + 8.79° 8542 + 9.06™ 83.63 + 841° 8033 + 7.89°
Hip(cm) 103.03 + 5.49 101.63 + 5.12 100.59 + 5.09 10033 + 5.14
WHR 0.85 + 0.01 0.84 + 007 0.83 = 0.06 082 + 005
BMiI(kg/m’) 26.80 + 3.09° 2636 + 3.00° 2593 + 2093° 23.63 + 279
BMR(kcal) 1380.08 + 177.31° 1369.23 +178.88° 1272.28 +180.88" 121021 + 175.96°
Blood pressure

S.B.P(mmHg) 1279 + 210 1289 + 226 1251 + 99 1274 + 100

D.B.P(mmHg) 857 + 200 857 + 14.1 828 + 75 851 + 79
T.SK(mm) 3523 £ 6.85° 3469 + 6.79° 3372 + 665 3313 + 663
S.S.K(mm) 26.15 +  3.66° 25.85 + 3.56° 2532 + 3.60° 2483 + 353°
Fat(%) 3598 + 527° 3420 + 5.82° 3341 + 555% 3070 +  5.80°
Fat mass(kg) 2612 = 7.05° 2442 + 694 2346 + 643® 2068 +  6.66°
FFM(kg) 4597 + 833 46.55 + 9.06 4648 + 922 4211 £ 974
TBW(kg) 3366 £ 6.10 3409 + 6.63 3398 + 670 3399 + 707

Values are mean + S.D.

BMR : Basal Metabolic Rate

T.S.K : Triceps Skinfold Thickness

TBW : Total Body Water

Alphabet : Same letter are not significantly different at p<0.05.
WHR : Waist Hip Ratio

DBP : Diastolic Blood Pressure

FFM : Fat Free Mass
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Table 11. Change of nutritional status of iron of the subjects

Overweight Obesity
Variables After After
Before Before
3weeks 8weeks 12weeks 3weeks 8weeks 12weeks
RBC 423+ 408+ 397+ 4,14+ 415+ 4.02+ 398+ 420+
(x10%mm’) 0.42 0.30 0.30 0.23 0.29 0.30 0.35 0.28
Het (%) 40.05+ 39.05+ 39.69+ 39.85+ 39.92+ 37.15+ 38.08 & 39.30+
° 4.32 4.06 2.84 3.85 3.20° 2.84° 3.19% 2.98*
13.29+ 12.76 £ 13.19+ 13.13+ 12.81+ 12.33+ 12.65+ 1295+
Hb (g/dl)
1.20 1.12 1.09 1.29 0.90 0.91 0.97 0.85
MCV (8l 95.05+ 95.60+ 99.92+ 99.77+ 96.19+ 92.88+ 99.58+ 100.15+
5.74° 6.22° 2.87 3.59° 17.19 13.60 6.63 4.04
3325+ 32,05+ 33.46t 3338+ 3238+ 3092+ 33.00+ 3430+
MCH (pg) a b . ¢
2.00 2.39 2.03 243 2.17 1.90 2.50 2.11
33.55+ 33.20+ 33.69+ 33.46+ 32.12+ 3296+ 33.38+ 3335+
MCHC (g/dl)
293 0.83 1.84 2.70 2.07 0.60 1.91 1.69

Values are mean + S.D.

Alphabet : Same letter are not significantly different at p<0.05 within same group.

MCV
MCHC

: Mean corpuscular volume

MCH: Mean corpuscular hemoglobin
: Mean corpuscular hemoglobin concentration.
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Table 12. Changes of biochemical parameters of the subjects
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Overweight Obesity
Variables After After
Before Before
3weeks 8weeks 12weeks 3weeks 8weeks 12weeks
Total protein 747+ 7.54+ 735+ 7.59+ 742+ 7.39+ 745+ 7.52+
(g/dl) 0.49 0.45 0.56 0.40 0.36 0.48 0.45 0.38
Albumin 457+ 4.60+ 441+ 443+ 448+ 443+ 453+ 451+
(g/d) 0.25 0.22 0.49 0.41 0.23 0.37 0.44 0.44
Uric acid 527+ 518+ 412+ 431+ 6.40+ 4.62+ 448+ 450+
(mg/dl) 227 1.34 132 1.13 2.70° 1.33° 1.00° 0.78°
Creatinine 0.88+ 0.91+ 0.80+ 0.83+ 0.90+ 0.89+ 0.87+ 0.94+
(mg/dl) 0.19 0.12 0.16 0.10 0.11 0.11 0.12 0.13
Total bilirubin 0.68+ 0.63+ 0.67+ 062+ 0.56+ 0.54+ 0.75+ 0.78+
(mg/d1) 0.49 0.23 0.23 0.08 0.19° 0.21° 0.24° 0.19°
BUN(mg/dl) 12.19+ 10.66% 11.54+ 1139+ 13.96+ 12.62+ 11.02+ 11.12+
m;
2.36 4.48 490 4.86 3.75° 3.40% 2.97° 3.50°
ALP(U/ 1) 62.40+ 62.40+ 5731+ 5577+ 60.38+ 55.00+ 56.21+ 5495+
15.93 14.98 11.03 10.09 14.48 12.51 12.44 11.37
LDHU/ 1) 324.40+ 29440+ 288.62+ 268,69+ 345.04+ 317.85+ 294.00+ 265.60+
9895 4165 4142 4249 8478 54.69° 4275 4097
23.05+ 17.95+ 17.92+ 17.62+ 21.73+ 18.04+ 16.67+ 16.90+
GOT(U/ !
@ 6.40° 7.32° 6.42° 6.73° 4.30° 6.76* 5.16" 5.70°
15.85+ 16.90+ 14.69+ 15.69+ 20.12+ 14.00+ 1225+ 1195+
GPT(U/ l) a a b b
8.28 6.71 5.18 4,02 4.77 491 4.87 527

Values are mean + S.D.
Alphabet : Same letter are not significantly different at p<0.05 within same group

BUN
GOT

: Blood Urea Nitrogen
: Aspartate Aminotransferase
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ALP : Alkaline Phosphatase
GPT : Alanine Aminotransferase

LDH : Lactate Dehydrogenase
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Table 13. Lipid concentrations of the subjects

Overweight Obesity
Variables After After
Before Before 5
3weeks 8weeks 12weeks 3weeks 8weeks 12weeks
Total cholesterol 196.35+ 176.05+ 18531+ 151.92+ 191.54% 174.96 179.42% 152.00+
(mg/dl) 38.11° 31.18° 28.13° 27.99° 34.46" 32.02° 37.08° 36.75°
HDL-cholesterol 48.15+ 4825+ 48.60+ 5523+ 48.77+ 45.62+ 49.92+ 5740+
(mg/dl) 13.94 14.76 13.16 1.73 12.63 9.81° 12.31° 11.87°
LDL-cholesterol 103.80+ 106.85+ 93.90+ 90.00+ 105.73+ 97.88+ 107.42 & 100.75+
(mg/dl) 28.40 21.37 20.06 18.46 30.44 31.20 35.53 30.59
Triglyceride 13140+ 103.50+ 76.85+ 68.38+ 11146+ 108.81 & 101.92+ 89.40+
(mg/dl) 92.09° 72.77° 31.26° 20.22° 67.19° 65.15° 67.58° 74.93°

Values are mean + S.D.
Alphabet : Same letter are not significantly different at p<0.05 within same group.
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