RS EREE 36(D 1 49~63, 2003

B AFE] A7 242 B G,
IRAAFE D AFAB vIAE FF

The Effects of Uncooked Powdered Food on Nutrient Intake, Serum Lipid Level,
Dietary Behavior and Health Index in Healthy Women®

Park, Sung Hye' - Han, Jong Hyun

Department of herbal Resources, Professional Graduate School of Oriental Medicine, Wonkwang University,
Iksan, Junbuk 570-749, Korea

ABSTRACT

The purpose of this study was to obtain the nutritional values and objective data of uncooked powdered food (UPF)
in korea. We interviewed 27 healthy female subjects aged over 25 years living in the Tksan area. We just replaced common
breakfast and dinner of the subjects with UPF. Their dietary intake status was evaluated by 24-hour recall method. Their
body compositions were measured using body fat analyzer. Also we conducted hematological and clinical analysis of
blood. The intake of energy, lipid and protein has decreased as people started to take UPF, but the intake of vitamins and
minerals has increased. The quality of meals has improved after taking UPE. Due to the energy loss by taking UPF, weight
and body fat gradually lessened. Among the lost weight the percentage of the body fat was high and we judged that the
process of losing weight was successful. It 1s 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 body fat. The most positive change among biochemical changes by taking UPF was decreasing
of serum lipid contents. The concentrations of total cholesterol and LDL-cholesterol gradually decreased and decreased
intently after 12weeks. Serum HDL-cholesterol gradually increased and serum triglyceride showed gradual decrement.
When healthy adult women replaced two of three meals with UPF for 3months, we were able to see some useful changes
like decrement of body fat and serum lipid control and during this 3month period, no significant nutritional problems
occurred. Complete judgement on UPF may be difficult with these conclusions but if people take a nomal meal once
and replenish iron from taking UPF twice a day, we assume that replacing UPF with regular meal not be a problem in
nutritional status. If other experiments on the effects of UPF proceed, we believe that those experiments will be very
helpful in judging the nutritional value of UPF. (Korean J Nutrition 36(1) : 49 ~63, 2003)

KEY WORDS : uncooked powdered food, nutrient intake, health status, self-control clinical trial study, serum lipids.
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Table 1. Raw materials of uncooked powdered food

Class Food

Faigirhs 7150] glow,

Brown rice, germinated brown rice, malt,
barley, sorghum, wheat, com, job’s tears,
millet, buck wheat (10)

Cereal

Soybean, red bean, black sesame,

Legume 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 utilis, Cassia tora seed,
Chinese matrimony vine (23)

Vegetable

Fruit Citron, persimmon, chestnut, apple (4)

Sea mustard, sea tangle, pruple laver,
green laver, seaweed fusiform (5)

Green-algae Chlorellq, spirullina (2)

Seaweed =
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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) 30 120
Carbohydrate (g) 310 9.0 Niacin (mg) 10.8 83.0
Protein (g) 40 70 Folate (« Q) 152.0 610
Fat (@) 20 4.0 Pantothenic acid (mg) 5.0 100.0
Cholesterol (mg) 0.0 0.0 Vitamin Al(pg 198.4 28.0
Na (mg) 85.0 3.0 Vitamin D(ug 3.9 770
Ca (mg) 216.8 310 Vitamin B: (mg) 0.3 260
Mg (mg) 63.5 290 Vitamin B: (m@) 0.5 410
Mn (mg) 08 420 Vitamin Biz (1£Q) 1.0 100.0
Crueg 12.0 24.0 Vitamin C (mg@) 21.0 38.0
n (mg) 4.4 37.0
1) portion size: 40 g
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dFolEd, e 2 AdEY Y7857 (Caliper,
Oxford, England)+ 33] #Hgslo] Bagks AXdsisith
S AF, AR HAE 9 2 AXLE, BMR 5%
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RBC, WBC, Hb, Hct ¥ MCH, MCV, MCHCE A58
471 (Advia 120, Bayer, US.A) & o] &3l 555 ¥
A3t
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Biuret method g2l ¢J3f TP kit (Boehringer Man-
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(2) &5l
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(3) F UglFnl

DPD method 2ol we} kit Bil-T, Boehringer Ma-
nnheim, Germany) & ARg-slo] WA & Apg47]
(747, Hitachi, Japan) & ©l43}9 ¥%& FaHich®

(4) Alkaline phosphatase (ALP)

P-nitrophenyl phosphate® 7|3 2% A}l P—ni-
trophenol& NaOH$} 2H8 A2 w =L == [FCC
47| wek ALP kit (Boehringer Mannheim, Germany)
£ o|g3lo] A7) 1L AFERAY) (747, Hitachi, Japan)
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(5) Glutamic oxaloacetate transaminase (GOT)
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Japan) 2 $52 FA80®

(6) Glutamic pyruvate transaminase (GTP)

HAZ9 GPT 422 L-alanined} @ —ketoglutaric
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(7) Lactate dehydrogenase (LDH)

Buffered pyruvate substrate$} NADH,9It} @32 7}
3 incubction Al71'd @A) LDH &l pyruvic acid
7} 7491 lactate$} NAD' 7} A== d2]& LDH kit
(Boehringer Mannheim, Germany) & ©]-8-3}o] wkaix)71
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(8) Creatinine
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(9) Blood urea nitrogen (BUN)
Kinrtic UV testel] W} Urea kit (Boehringer Mann-
heim, Germany) & AF5847] (747, Hitachi, Japan) &

558 29300

(10) Uric acid

PAP method®]l W} kit (UA, Boehringer Mannheim.
Germany) & AFs8247] (747, Hitachi, Japan) & 3|
P AR S FEIgick®

(11) Transferrin

Nephelometry@2]ell wekkit (Transferrin, Behring,
Germany) & 99] AH}t AEE 24381= Nephelometer
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(1) Total cholesterol
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(2) HDL—cholesterol

Enzymatic colorimetry Ws ©]43ld HDL—chole-
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(3) LDL—cholesterol

LDL—cholesterol kit (Daichi, Japan) 2+ *@5}2—5"‘
(7150, Hitachi, Japan)) & ©] €38} direct® &
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(4) Triglyceride

Enzymatic glycerol Hl&AH e dalo] o3 £33
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(5) Free fatty acid (FFA)
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Table 3. General characteristics of the subjects
Characteristic Number (%) Characteristic Number (%)
20-30 12 (44.4) ) No 27 (100.0)
Smoking
Age 31-40 6@22 NS 0000
° 1-50 7 (26.0) No 14 (519
Supplement
B AL D .. S 18¢480 .
School personal 13 (48.2) Do not exist 19 ( 70.9)
Office works 10 (37.0) Slight 7 (259
Occupation 1oe worker Constipation 9 ¢ )
Housewife 2074 Usual 0( 00
___________________ Commerce ... 2¢74 V.. Bteom 108D
No 5(18.5) No 21 ( 77.8)
Alittle (1time/month) 9 (33.3) ) A little (1fime/month) 5( 18.5)
Alcohol Exercise )
Usual (1fime/week) 9 (33.3) Usual (1time/week) 10 37
Lots (over 2time/week) 4(14.8) Reguiarly (1time/day) 0( 0O
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Table 4. A turn for the better according to uncooked powdered
food intake

Appearance Number Percentage
Thirst 2 7.7
Polyuria 5 19.2
Increase a fart 25 96.2
Oppressed in stomarch 25 96.2
Headache 3 11.5
Decreae of appetite 12 46.2
Fatigue and weariness 1 423
Vomiting 4 15.4
Diarrhea 3 1.5
Constipation 2 7.7
ltching 1 39
Slight fever 1 39
Not experience 1 37
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Table 5. Mean daily nutrient intakes and percentages of RDA

BELSES G 36(1) 49~63, 2003/55

Nutrient intake %RDA

Before After Before After
Energy (kcal) 1,926.0 = 3150 1.018.7 + 621.0° 963 + 189 509 +11.0°
Carbohydrate (g) 3314 = 456 179.3 + 101.6" 688 = 187 704 + 129

(68.8%) (70.4%)
Dietary fiber (g) 7.6+ 21 88+ 1.7 04+ 76 352+ 9.1
Protein (g) 752 = 127 512 + 1017 1367 + 275 93.1 + 259"

(15.6%) (20.1%)
Upid (@) 332+ 194 107 + 45" 776+ 128 474 + 96"

(15.5%) (9.5%)
Cholesterol (mg) 2387 + 57.2 179.6 = 61.1 796 + 279 50.9 £ 27.0
Vitamin A (R.E) 6215+ 387 601.8 + 529 888+ 119 86.0 £ 19.2
Vitamin D (¢ @) 41+ 27 94+ 317 820+ 214 188.0 + 38.9"
Vitamin E (mg) 97+ 32 85+ 27 970+ 196 85.0 + 20.0
Vitamin C (mg) 495+ 11.1 67.7 = 182" 707 = 107 96.7 + 15.5"
Vitamin B, (mg) 15+ 06 12+ 01 1500 = 359 1200 £ 129
Vitamin B, (mg) 1.0+ 01 18+ 09 833+ 201 150.0 = 28.7"
Vitamin B, (mg) 12+ 01 09+ 01 857 + 155 64.3 + 109
Vitamin B,z (mg) 26 04 22+ 02 1300 + 47.2 110.7 £ 61.2
Niacin (mg) 125+ 27 266+ 72 96.1 + 185 204.6 + 219"
Folate (¢ Q) 216.7 + 56.1 399.1 + 434" 867 + 128 159.6 + 23.7"
Pantothenic acid (mg) 105+ 17 118+ 12 2101 + 719 2365 + 479
Sodium (mg) 32150 = 156.9 29100 + 139.2 134.0 £ 101.0 121.3 £ 99.6
Calcium (mg) 589.5 + 100.1 6536 + 78.7" 84.2 + 20.0 93.4 + 170"
Phosphorus (mg) 087.7 = 888 8412+ 91.8 1411 £ 33.1 1202 + 322
Magnesium (mg) 316.7 + 98.2 2999 £ 716 158.4 + 77.7 150.0 = 57.1
fron (mg) 149+ 52 125+ 48" 93.1 £ 195 78.1 £ 11.5
Zinc (mg) 82+ 24 1.8+ 1.1 820+ 204 118.0 + 27.5

values are mean * S.D.
1): 20% of total energy (before 42.8 g, after 22.6 )
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= Significantly different at p<0.05
( ): percentage of energy construction
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Table 6= 2AK] A& H7F3 4 Q1= NAR (Nutri-
ent Adequacy Ratio, %4 A X v) 7 INQ (Index of
Nutrition Quality, %< A&24) & A28k
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Table 6. Nutrient adequacy ratio (NAR), mean adequacy ratio (MAR) and Index of nutrition quality (INQ) of the subjects

Nutrient NAR NS
Before After Before After
Protein 1.00 + 0.06 0.93 + 0.04 1.44 + 0.07 1.83 = 0.10"
Vitamin A 0.89 £ 0.04 0.86 £ 0.03 092 £ 0.04 1.69 + 0.07"
Vitamin C 0.71 £ 0.01 0.97 + 003" 0.73 + 0.07 1.90 + 0.10"
Vitamin B, 1.00 £ 0.03 1.00 £ 0.04 1.56 + 0.08 2.36 £ 0.11
Vitamin B, 0.83 +0.04 1.50 + 0.03" 0.87 £ 0.07 2.95 + 0.16"
Niacin 0.96 + 0.05 2,05 + 0.03" 1.00 £ 0.04 402 + 0,06
Ca 0.84 + 0.04 093 £ 0.04 087 £ 0.09 1.83 £ 0.11
P 1.00 + 0.03 1.00 + 0.02 1.47 £ 010 2.36 + 001
e 0932002 078003 097+ 004 154 £ 006°
MAR 091 + 0,04 1.11 + 0.03"

Values are mean £ S.D.
NAR: The subjects daily intake of a nutrient/RDA of that nutrient

= Significantly different af p<0.05

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

INQ: Nutrient content per 1000kcal of diet/RDA per 1000kcal



Table 7. Percentage of the subjects by the fod habit score
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Before After
Mean Score Number Percentage Mean Score Number Percentage
Excellent 90+ 1.3 1 3.7 92 1. 2 7.4
Good 75+10 4 14.8 80=x1.1" 7 259
Fair 49 +1.2 20 74.1 58t 1.1° 17 63.0
Poor 38+1.0 2 7.4 42 +13" 1 3.7
Total 63+ 1.1 27 100.0 68t 1.1 27 100.0

Values are mean = S.D.

= Significantly different at p<0.05

Table 8. Meal patterns of the subjects

Before After
Factors
Number (%)  Number (%)

The edting times

1-2/day 8 (29.6) 2( 74

3/day 12 (44.4) 24 ( 88.9)

4 - 5/day KRR 1¢ 37D

lregular 4(149) 0( 00
Priority medal

Breakfast 1(3.7) 0( 0O

Lunch 20 (74.1) 27 (100.0)

Dinner 6 (22.1) 0( 00
Between medl times

Seldom 2(74) 1 37

1/day 20 (74.1) 24 ( 88.9)

2/day 5(18.5) 2( 74

3 - 4/day 0( 00 0( 0O
Dining-out times

0 - 2/week 301 12 ( 44.4)

3 - 5/week 24 (88.9) 15 ( 55.6)

6—7/week 0(003 0( 00
Skip medal

Seldom 0(00) 25 ( 92.6)

Breakfast 24 (88.9) 0( 00

Lunch 1037 2( 7.4

Dinner 2(74 0( 000
Skip meal frequency

Once/week 1(3.7) 20 ( 74.1)

2 - 3times/week 7 (25.9) 7(259)

4 — &times/week 19 (70.4) 0( 00
Reason of skip the medl

Lack of time 19 (70.4) 26 ( 96.3)

Low appetite 2(74 0( 00

Indigestion 2074 10 7.4)

Weight reduction 1(37) 0( 00

Dislike to prepare the meal 2(74 0C 00

Others 1(3.7) 0( 0O
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Table 9. Anthropometric measurements and body composition according to uncooked powdered food intake of the subjects

After
Variables Before
3weeks 8weeks 12weeks
Height (cm) 1619 + 6.1 1619 + 6.1 1619 + 6.1 1619 + 6.1
Body weight (k@) 5457 £ 9.99° 5423+ 9.86° 5378 + 9.42° 5208 + 9.14°
PIBW (%) 97.48 £ 11.18° 96.94 £ 10.92° 96.13 = 10.22° 9462 + 9.75°
Waist (cm) 7305+ 7.82° 7239+ 7.85° 7174+ 7.6° 7021+ 6.69°
Hip (cm) 9451 + 508 93.89 £ 458 9333+ 420 9297 + 403
WHR 077+ 006 077 £ 0.06 077+ 006 076 = 0.05
BMI (kg/m?) 2107+ 260 2094 + 258 2076 = 234 2026+ 224
BMR (kcal) 1245.48 + 167.30 1241.63 £ 166.97 1234.26 £ 161.01 1232.11 £ 158.26
Blood pressure
S.B.P (mmHg) 1200 = 110 119.7 £ 11.2 1206 = 97 1206 + 10.1
D.B.P (mmHg) 798 + 65 800 + 75 789 = 70 792 £ 69
T.S.K (mm) 2378 £+ 649 23.70 = 6.23 2319+ 6.06 2267 + 571
$.8.K (mm) 1985+ 3.72 1970 + 3.57 1922+ 348 18.89 + 3.32
Fat (%) 2315+ 3.01° 2294 = 3.29° 2271+ 3.48° 2138 + 2.89°
Fat mass (kg) 1272+ 3.01° 1254 + 3.15° 1232+ 3.21° 1060 = 3.04°
FFM (k@) 4184+ 749 4168 =+ 7.42 aN.46+ 722 MN48+ 719
TBW (k@) 3063+ 549 3062+ 534 3058 =+ 542 3061+ 520

Values are mean + S.D.

Alphabet: Same letter are not significantly different at p <0.05

PIBW: Percent of Ideal Body Weight, WHR: Wadist Hip Ratio, BMR: Basal Metabolic Rate, S.B.P: Systolic Blood Pressure, D.B.P: Diastolic
Blood Pressure, T.5.K: Triceps Skinfold Thickness, S.8.K: Subscapular Skinfold Thickness, FFM: Fat Free Mass, TBW: Total Body Water
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Table 10. Hematological datas of the subjects

BEEHES2EE 36(D 4963, 2003/59

T 3271 MCV), 8T 779 dlmg=2xl 3= (MCH)
glo] Aol met 23 Aoz} Qe Ao el

= WMgT FrE NS Arg BAF F 3FA
foAo g Aed ¥ES B 93 BAAEFH 8F o)|Fd:
Al AR A TR 32 TEE FaHJE o
t dAFog Q2 AF tigt 489 wiFof vehd
A3z HojArt,

w3 MCVS MCH 555 AAAEH ¥ 33A o 4st
T el AAAA 8FRRE T Tk Yol
et AAE olf AEAR M8l & T8 A8 7
2ol B2 heme FE2) HAHALAA UYeRIE Zlold o
Al 53 o]f= A 7130 e Adeln Alg€

2) 99 iyt Hif

AAFY A7FAElE= Table 119 Aalsrdct

AArsEr 2] F BAAFH ] w2t f2F ze)E BY
AL @A 9w 9 A G4 F54 (LDH) Y 55

Variables Before After
3weeks 8weeks 12weeks

RBC (x 10°/mm?®) 4.17 £ 0.30 412 £0.35 3.99 + 0.33 417 £0.36
WBC (X 10°/mm?°) 597 +1.82° 713 £ 1.61° 6.00 = 1.35° 587 + 0.99°
Hct (%) 40.22 + 4.33 3826 £ 3.19 39.26 + 3.19 390.52 + 3.43
Hb (g/d 13.09 + 1.09 12,66 + 1.21 12.86 + 1,15 12.97 £ 1.04
MCV (fl) 96.48 + 7.75° 93.11  4.27° 98.00 + 4.80° 98.15 + 3.76°
MCH (pg) 31.37 +1.92° 30.78 + 1.80° 32,26 + 2,05° 33.85 + 1.83°
MCHC (g/dD 32,93 + 2.62 33.15 + 1.13 33.04 + 1.53 33.89 + 1.45

Values are mean = S.D.
Alphabet: Same lefter are not significantly different at p<0.05
MCH: Mean corpuscular hemoglobin

Table 11. Serum metabolic variables of the subjects

MCV: Mean corpuscular volume
MCHC: Mean corpuscular hemoglobin concentration

After
Variables Before
3weeks 8weeks 12weeks

Total protein (g/dD 736 £ 045 756 = 041 7.34 £ 052 7.46 = 045
Albumin (g/dh 450+ 035 455+ 0.27 450 = 040 449 = 0.30
Transferrin (mg/dl) 264.60 £ 46.00 249.84 + 40.36 264.85 + 46.95 258.16 £ 41.11
Uric acid (mg/dD) 482+ 1.78° 422+ 1.13° 394+ 0.87° 402 + 0.69°
Creatinine (mg/d 089+ 0.3 0.89 = 0.13 086+t 0.13 084+ 0.15
Total bilirubin (mg/dD 054+ 0.22° 0.62 + 0.20° 0.79 + 0.22° 0.76 + 0.15°
BUN (mg/dl 1258 £ 3.73 1058 + 3.24 1227 £ 3.22 1214 £ 1.72
ALP (U 58.59 + 15.60 62.67 + 19.55 59.15 + 16.82 58.37 + 17.56
LDH UM 316.00 + 51.31° 201.11 + 48.37° 282.07 + 65.06° 273.81 + 48.34°
GOT (UM 19.56 £ 9.35 17.59 + 9.31 17.52 = 6.32 16.56 £ 5.49
GPT (U/D 16.15 + 10.95 17.74 £ 10.86 14.41-+ 9.47 13.48 + 8.73

Values are mean + S.D.

Alphabet: Same letter are not significantly different at p<0.056

BUN: Blood Urea Nitrogen, ALP: Alkdline Phosphatase, LDH: Lactate Dehydrogenase, GOT: Aspartate Aminotransferase, GPT: Alanine

Aminotransferase
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Table 12. Lipid concentrations of the subjects

A5S ez s 2rid A A4 A
o oJH FFS P|AEAE o AE gjokdt 5= Gl Fo]
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el gk
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AAAFH N e d4d A AFxe] Wl Table 1291
2},

BN A FFUYAHEY FE= Y AN ES
52 319 1234~189.6 mg/dl* 9} e HYt
I BoA 3 HDL-ZHAHE F& (36.0~48.6 mg/d)
8} LDL-2 dAHE 55 (86.6~115.3 mg/d)* &=
Ao FEg 2E FEolled A sEE B
79 A7 (131.2~153.0mg/d) " P RIR= o W
Fol3itk.

AAAH et f2F H3lE B 21 FEYAHE
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A A% AH 3F, 8FAE HE 97 2l7t Q)
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for LDL-ZFHAHESY 239 AA4H 374 s&=
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0% 1 55} f9308 aEqin) dYXAFTEE o
Sz A3l w2t il v g wiskE Btk &
AAAFE 939 AAEFHY & 240 Aol v
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o 25 Ao &8 Q= Aoz vehdt A%% A
ZgRlellAl lojA g ule] wiA st Bz 42|
W3S woltaluls AAdsol & oz Aztdck &
+213 zolzl Ak M ojd &Iy} LI\ )
2hx] Aol A AEE] Aol Lgo] gty olopy] &
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After
Variables Before
3weeks 8weeks 12weeks

Total cholesterol (mg/dl) 173.00 + 29.36° 158.04 + 25.68° 157,96 + 33.33° 13570 + 23.95°
HDL-cholesterol (mg/di) 4941 £ 1047 5122+ 965 4900+ 825 5448 + 934
LDL-cholesterol (mg/dl) 86.11 = 2423° 79.78 = 19.88° 81.96 + 24.90° 7493 £ 2205°
Triglyceride (mg/d!) 0796 + 68.11 100.04 = 61.00 9526 £ 59.70 86.59 + 41.13
Free fatty acid (¢ Eg/L) 268.59 + 182.9 248.07 £+ 150.96 320.93 *+ 195.75 271.59 + 135.61

Values are mean + S.D.

Alphabet: Same letfter are not significantly different at p <0.05
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Table 13. The correlation coefficients between fat mass and serum lipids of the subjects

Lipid Period Before intake 3weeks lapse intake  8weeks lapse intake  12weeks lapse intake
C 0.104 0.154 0.240 0.442"
HDL-C -0.197 -0.378 0.074 -0.153
Fat mass LDL-C -0.067 -0.104 0.003 0014
HE 0.476" 0.622"" 0.510™ 0.684™"
FFA -0.376 —-0.047 -0.116 -0.108

*: Cormelation coefficient is significant at p < 0.05
= Correlation coefficient is significant at p <0.05
+: Correlation coefficient is significant at p <0.05
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