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The Effects of Uncooked Powdered Food on Nutrient Intake, Body Fat and
Serum Lipid Compositions in Hyperlipidemic Patients”

Han, Jong Hyun - Park, Sung Hye®
Department of Herbal Resources, Professional Graduate School of Oriental Medicine,
Wonkwang University, Iksan, Junbuk 570-749, Korea

ABSTRACT

This study was designed to investigate the effects of weight reduction and changes in serum lipid composition using
a commercial uncooked powdered food (UPF) diet on 27 obese hyperlipidemic women over a period of 12 weeks. We
replaced the standard breakfast and dinner of each of the subjects with UPF. Their dietary intake status was evaluated
by 24-hour recall method. Their body compositions were measured using a body fat analyzer. Also, we conducted
hematological, clinical and lipid profile analyses of their blood. Their intake of energy, lipid and protein significantly
decreased as the subjects started to take UPF, but their intake of vitamins and minerals, other than iron, increased. Due
to the energy intake decrease, the subjects’ weight, body fat and waist circumference significantly decreased. Among
the lost weight the percentage of the body fat was high. We judged that this process of losing weight was successful in
obese hyperlipidemic women. Serum HDL-cholesterol gradually increased and serum total-cholesterol, LDL-cholesterol,
triglyceride levels showed gradual decreases. When obese hyperlipidemic women replaced two of three meals with UPF
for 3 months, we were able to see useful changes like decreased body fat and serum lipid. Complete judgment on the
usefulness of UPF may be difficult but if people take a standard meal once a day and replenish their iron by taking UPF
twice a day, we assume that replacing UPF with balanced regular meal not be a problem in nutritional status. Our results
show that UPF is effective in the diet therapy of obese hyperlipidemic women. (Korean J Nutrition 36(6): 589 ~602, 2003)

KEY WORDS : uncooked powdered food, hyperlipidemia, body fat, serum lipid, self-control clinical trial study.
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Table 1. Raw materials of uncooked powdered food

WMESRBEE 3606 589602, 2003 /591
Ankslel Aate] g H7het
ko] AHEE 11 g%y IF

31 INQ= 1000 kcalell st
$ 1000 kecal @ 1 FeAro) 4%

Nutrition Quality: INQ) &
ME}'M) Py NAR___ 7_}_ o:]
oz rold Ak
= Aol ok ARe
Fog Lol A2,
AR ] ANEBE Lee 579 21 A% A
o Zulg AEAE ol gajel B A 18], A 5
650l 13] ZAST) Aol Bt AEAE 107)
2e2 AYSIAT 2 Bl el 17U T TAY A
AR BASP & F 2 29 98] sl sigehs 25
7F 0~238]Yd 7%= 04, 3~53+ 054, 6~73+ 18
Fol & FAE A v Fg0o] 8.5~108°1d excellent,
6.5~8.0%0]" good, 4.5~6.080]4 fair, 4.5 ulelo|d

Table 2. Nutrient contents in portion size of uncooked pow-
dered food"

Nutrient Content % RDA
Energy (kcal) 145.0 7.3
Carbohydrate (g) 31.0 9.0
Protein (@) 40 70
Fat (@ 20 40
Cholesterol (mg) 0.0 0.0
Na (mg) 85.0 30
Ca (mQ) 216.8 31.0
Mg (mg) 635 29.0
Mn (mQg) 08 42.0
Crp@ 120 24.0
n (mg@) 4.4 370
Dietary fiber (g) 3.0 12.0
Niacin (mg) 108 830
Folate (xg) 152.0 61.0
Pantothenic acid (mg) 5.0 1000
Vitamin A{ 2 Q) 198.4 28.0
Vitamin D (¢g) 39 77.0
Vitamin B, (mg) 0.3 26.0
Vitamin B; (mg) 0.5 4.0
Vitamin B2 (£ Q) 10 100.0
Vitamin C (mg) 21.0 38.0

1) Portion size: 40 g

Claoss Food
Cered Brown rice., germinated brown rice, malt, barley, sorghum, wheat, corn, job’s tears, millet, buck wheat (10
Legume Soybean, red bean, black sesame, drug bean (4)
Kale, water dropwort, comfrey, mulberry leaves, pumpkin, burdock, lotus root, cabbage, spinach,
Vegetable 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)
Fruit Citron, persimmon, chesinut, apple (4)
Sea weed Sea mustard, sea tangle, pruple laver, green laver, seaweed fusiform (5)

Green-algae  Chlorella, spirullina (2)
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AAAH A 13], AAEH T 35, 8F 2 127, £ 43
LAASE HABISIT

et U el (Model T4, Automatic Blood Pressure
Monitor, Omron, Japan)- 23] ¥H5 £330 3je] 2
dEolEd, AT 2 AREe) URFAFA (Caliper,
Oxford, England) + 33] ¥R FF3tS AXreldic

w3 AT, AREE HAE L S A9 BMR 5
< AA £47] Body fat analyzer TBF—300, Japan)
£ o] g3t A5

6. TN X Yo 2y

ool AF= A A 138, AN 3 35, 8F ¢
125, & 43] AABEI8inE 12203 388 #X18 AFejollA
ante—cubital vein®lAq < 10 mie] H-E FH3loy ¢ 2 mi
T AEA s AR sl deaxEl® tubeol,
F Y AARAS A8 dEeste] 93
= 92 F Qsist o) AME-slI.

1) Ao 4y

Red blood cell (RBC), white blood cell (WBC), hemo-
globin (Hb), hematocrite (Hct) ¥ mean corpuscular

oft

7Fsiict

-

hemoglobin (MCH), mean corpuscular volume (MCV),
mean corpuscular hemoglobin concentration (MCHC)
© AEEA7] (Advia 120, Bayer, US.A)E o]4dlo] =

R
2) Ty s A

(1 & duz

Biuret method ¥2jel) &J8ll TP kit (Boehringer Mannheim,
Germany) € °l8310] §4 SES A F AR
7] (747, Hitachi, Japan) & AFg3lo] H528 Fagict®

(2) &5y
Bromcresol green dye methodol] 23} 3328 34
AR F AFFH-47] (747, Hitachi, Japan) 2 #4351 ch*

(3) & "eFnl

DPD method 2ol we} kit (Bil—T, Boehringer Mann-
heim, Germany) § AHg3lo] BN 3 AHF247) (747,
Hitachi, Japan) & ©]&38l 5T & 3}t

(4) Alkaline phosphatase (ALP)
P—nitrophenyl phosphate® 7|22 AFE}] P—nit-

rophenol& NaOH$} ZH-A1Z w] w&hls == [FCC ¢
glell w}2} ALP kit (Boehringer Mannheim, Germany) &
o] g3slo] WAMAlF] 1 AFERA 7] (747, Hitachi, Japan) 3
E3se®

(5) Glutamic oxaloacetate transaminase (GOT)

A Zo] GOT 3¥ 27 aspartic acid®} e —ketoglu-
taric acide= oxaloacetic acid®} L—glutamic acid® H3}
Hok o] oxaloacetic acidy &4 NADHE] &A)j5}e)
4] MDH &+4-2 2 malate”} 44 ==t NADH7} NAD' 2
A8 9 340 mmeld FBE) AT HP] BES
T3k o] AR kit £U2] Boehringer Mannheim 2]
AST kit AR88I3 3L AFs-2417] (747, Hitachi, Japan)
E EEE S5k

(6) Glutamic pyruvate transaminase (GTP)

A= GPT #H4-2% L-alanine® @ —ketoglutaric
acid= pyruvic acid®} L—glutamic acid2 #g2ct A
¥ pyruvatetr= Z&4 NADHY &A)s}ol| LDH &go=2
lactate7} A3 ==t] NADH7} NAD'2 4+shd uf 340
nmmelA FF59 ZAE A3 59U Boehringer
Mannheim®} ALT kitE ©]8skal AFw437] (747, Hita-
chi, Japan) & &3 s}t *®

(7) Lactate dehydrogenase (LDH)

Buffered pyruvate substrate$} NADH,¢lt} &3& 7}
&l incubction A71H E3ul9] LDHel <J8] pyruvic acid
7} 74 10 lactate$} NAD' 7} AJAd =)= 912]2 LDH kit
(Boehringer Mannheim, Germany)2 ©]&3(e] qkaiajzl
3 AFEA7) (747, Hitachi, Japan) 2 &33190h®

(8) Creatinine

Creatinine> €% &4 picrotes} FUSTES
Fshotl FAEE & SA81] 2 Fo) ojuf AL
3t kitE= Crea (Boehringer Mannheim, Germany)©]3. =z}
FE47] (747, Hitachi, Japan) & ZA3}aich®

(9) Blood urea nitrogen (BUN)
Kinrtic UV testoll W2} Urea kit (Boehringer Mann-
heim, Germany) &} A5 47| (747, Hitachi, Japan) 2

FEES SYscE”

(10) Uric acid

PAP method®l] w2} kit (UA, Boehringer Mannheim,
Germany) 2+ A% A7) (747, Hitachi, Japan) & 53 @
AU AP EE FEIIcE®



(11) Transferrin
Nephelometry @#]e] mWekkit (Transferrin, Behring,
Germany) & 22} A A= E =743h= Nephelometer

=2
[R===1

(Behring Nephelometer, Germany) & ©]-&3]
6_]_9\:1‘4_'36)

3) E¥ AR 5k

(1) Total cholesterol

Enzymatic colormetic testell <3l R208 *1e¥F (Chole-
stero—R Alek, FEAe, gH) 02 YAAIR] & AFE-A
71 (747, Hitachi, Japan) & 5% 7k

(2) HDL—Cholesterol

Enzymatic colorimetry 3 ©]-8-8}0] HDL—choles-
terol kit (Boehringer Mannheim, Germany) 9} A4318H
X71(7150, Hitachi, Japan) 8 Z733}5ich™®

(3) LDL—cholesterol

LDL—cholesterol kit (Daichi, Japan) &} AJ&}8H-417]
(7150, Hitachi, Japan) & ©]&€3}41 direct® &5 73t
9:1]:}_.36)

(4) Triglyceride

Enzymatic glycerol B]4&AHe dlo} o3& £431%c)
TG kit (Boehringer Mannheim, Germany) £ RFg#-47]
(747, Hitachi, Japan) & ©o]-&38to] &4 s})t}h™

(5) Free fatty acid (FFA)

299 982 kit (Sicdia Nefazyme, Js}st, 8)
2} WEsrEA7) (7150, Hitachi, Japan) 2 A4k &
£ ik

7. Ma9 |
A9 2E 3= SPSS g 7¥(version 10) & o) ¢
g} Aeiarsic
BE 2AH: BEe wt PP+ EFOAE TS
o AAEA A, o BRAY HLE B FNE 2
Duncan’ s multiple range testE %3l p<0.
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1. 9 CHYNSS) Qe £
% 279 5% Ao Hit AL 5274 o5 F
sgule] 855 KA et "Il gl 13, 4%

wEAHEBFE 3606  589~602, 2003 /593
Aol 13 355 3= AR 2z 9 o|len] 14.8%
Ql 42 UFAof 23] o)} LA LS HHsh=s AR £
AT 48.1%0 P EE 13H0] A7) BEAES AL
3 IREY P AN RIETE & AL 7R FF
dkx, ThAIPRReo|Qlnh EgE 77.8%<1 21780] 3 &5
= 3] g AoE YERit

279 F 2670] 3AEF, A 9 I ANeE
2%k o2 B-g3l1 ItH(Table 3).

2. T MBI

AR A3 Fol Moz ANE FUh
B, DA D WEE, ok Ay, Gkl A
A5 B AAERE Ba GUa HAPFS BRI,

1) IIL HETF

BANF Az Fo] Hggks AFF 9@ AR gt
A H)-&-& Table 49 Askich

AAAEH A dFEHE 21123 keal, FRFF"Y
93.7%RI A& HAFT 7IFEte 7 EFFHE #
Aoz Zase] FFFFET S 53.2%12] 1,238.4 keal®
120 £ AW AeE YRkt

A, gia A, FYAEHE U 2R HFHTPo) Y
A3 ol BF oy og Yol wid Ao|df4, HlE

R D, C ¥ 2ge) AR AAAH Bt folgoz

Table 3. General characteristics of subjects

Characteristic Number (%)
30-40 2( 7.4
41-50 10 ( 37.0)
Age
51-60 13 ( 48.2)
> 6] 2( 7.4
Female 27 (100.0)
Sex
Male 0( 00
No 5(18.5
Alittle (1 time/month) 9 (333
Alcohol
Usual (1 time/week) 9 ( 33.3)
Lots (over 2 time/week) 4( 14.8)
) No 27 (100.0)
Smoking
Yes 0C 00
No 14 ( 51.9)
Supplement
Yes 13 ( 48.1)
Medical No 1037
treatment  Medicines 26 ( 96.3)
No 21(77.8)
) A little (1 time/month) 5(18.5
Exercise
Usual (1 fime/week) 1¢ 37
Regularly (1 time/day) 0C 00
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Table 4. Daily average nufrients intake and percentages of RDA

Nutrient intake %RDA
Before After Before After
Energy (kcal) 21123 £197.2 1238.4 + 297.7* 93.9 £32.7 53.2 £ 20.1*
Carbohydrate (g)" 396.1 = 57.6 (75.0%) 237.9 £ 75.5* (77.0%) 1150 £ 125 118.2 £ 14.2
Dietary fiber (g)? 49+ 1.1 82 09 245+ 34 410+ 110¢
Protein (@) 665 122 (13.0%) 420=* 11.9* (14.0%) 1209 £17.4 764 = 129"
Lipid (@)* 291 7.7 (12.0%) 128 £ 6.2* (9.0%)* 62.1 £10.2 480=x 7.6*
Cholesterol (mg) 201.0 £ 622 109.9 = 451+ 964+ 418 516 +18.7*
Vitamin A (R.E) 5652 £ 475 5968+ 718 793 £13.8 853 £ 19.0
Vitamin D (¢ @) 38+ 1.2 87+ 24 760 = 19.6 174.0 £ 32.0*
Vitamin E (mg) 65+ 13 52+t 1.7 650 = 185 520 £ 21.2
Vitamin C (mg) 300 154 485+ 19.2* 429+t 98 69.3 £ 12.6*
Vitamin B8, (mg) 14 0.7 12+ 0.1 140.0 = 40.2 120.0 = 20.0
Vitamin B (mg) 08=x 0.1 13+ 03 66.7 £ 18.7 108.3 £ 12.9
Vitamin B, (mg) 06 0.1 09+ 02 429+ 47 643 £ 11.2
Vitamin Biz (1 @) 1.7 06 26 £ 05 85.9 £ 33.3 1300 £51.6
Niacin (mg) 181 1.5 232+ 42 139.2 £ 153 178.5 £ 20.8
Folate (¢ g) 180.7 £ 36.6 360.0 = 66.1 60.3 = 105 144.0 £ 25.5
Pantothenic acid (mg) 109+ 0.5 ns= 27 218.7 £ 60.0 230.6 £ 42.6
Sodium (mg) 2095.7 £ 216.6 1697.2 £ 167.0 87.3 £16.2 70.7 £ 241
Calcium (mg) 4149 = 96.2 600.1 £ 48.1* 59319 85.7 £19.1*
Phosphorus (mg) 819.1 £ 766 7760 = 62.1 117.0 £ 35.2 110.9 £ 28.9
Magnesium (mg) 287.8 = 69.8 3119+ 828 143.9 £ 52.7 156.0 £ 49.6
Iron (mg@) 105+ 20 86t 24 656+ 4.4 538 = 4.8*
Zinc (mg) 59+ 15 99 27* 500+ 154 99.0 £ 154*

Values are Mean = S.D.

+: Significantly different at p<0.05, (
1): 656% of total energy (before 343.3 g, after 201.3 @).

S7FE ik

3d) Gl dF Y] AL ANHH Hdele 2
2, w9 xge] 74 H)go] 75.0 1 13.0 : 12.00130
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AE A7F Vo vehd B ERAgiRtE oL} 1]
3 oA IRES) gda AFFS Aded, 9= 1,325~
2,040 kecal, Bd 225~405.7 g, @A 42.4~59.9 g, A
A 19.2~25.7 g @ FHAHZE 105~110 mg YTk

2 QAT R A A 8% 3 YA 2 F
HA2EE M) BF APAFH VoM mad Aruct
FUT AAAAH Foli= o) AMFTo] FolF oz YolA

) Percentage of energy construction
2):RDAis 20 g. 3): 20% of total energy (before 46.9 g, after 27.5 g)

A 4 AR i W s B3l
2 AR A 1S ek AT I 1435~
1,502 kcal, B4 239~287.8 g @8 47.3~52.9 g, A&
17.6~28.6 g 2 ZHAHE 98 mg =% vlaA] £ 4
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Hypercholesterolemia®] 2At&He LDL-Z#H2HE
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Zol1 % AFE FABIES doksit). Puslal Mol
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HESESEE 3606 1 589~602, 2003 /595
BAE 2R AAL) A7 F B2 20%7) A== 1A
Y3 dxllA ARALGHFES 20%7H4) &8 o+ glov
21879 vlER 5 AR FH" e HAFHE HI8k
12~15%% 3}stxeo =z Aastn ZgAHEE 100 mg/
1000 kcal F2.2 3H= Ao| npgAsith? £ Aia
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v TStk £ AnE AuEd F APAHHZH
HIER C Q37 3% 500 W 502 Hoxy &
¢ X873 vlell Z vjElR] E9] AFH7F AAAAH Aol A
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AR 271914 &7 T FEA AF] 437 A 9
QE FEolgtn ARt webr ddREe] A9l 2}
9} ZRAFo M AFHE F¥x: ATl 9% dH F
2o AGst UK T AFHE o sgokskeAe
B E 4 992 IF 7% 5& 43K functional
assessment 77} b ojol AAAF O wlel wWslkE
AHFES U8 7IUE B3 7tslokskeAlel B 24
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Table 5ol 4Ake] A& 712 4= 9l NAR (Nut-
rient Adequacy Ratio, F%4 AAER]) 3} INQ (Index
of Nutrition Quality, 9% AZX4) & A8

AAHF Aol NARo] 1o]4olold F%die ol
H]ElR] B, Yojoldl @ Q1 Folla H]elR] C2] NAR?]
0.432% 7F% Sttt AAAA Ak Ag Frishe A
ET 2ol FHFAALH] (MAR) = 0.9224, vlx9 =
7RRIEAH| AL (National Food Consumption Survey) ¥
MztgPelq dFdE, A 7k wet B g 0.73~0.87
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Table 5. Nutrient adequacy ratio (NAR), mean adequacy ratio (MAR) and Index of nutrition quality (INQ) of subjects

Nutrient NAR e
Before After Before After

Protein 121 £ 004 0.76 = 0.06* 1.14 £ 0.08 1.23 £ 0.06
Vitamin A 0.79 = 0.04 085+ 004 0.75 £0.10 1.38 = 0.09*
Vitamin C 043 £ 0.01 0.69 = 0.04* 0.41 +£0.08 1.12 £ 0.10
Vitamin B, 1.40 £ 004 1.20 £ 0.03 1.32 £ 0.12 194 £0.16
Vitamin B, 0.67 £ 0.05 1.08 = 0.03* 0.63 £ 0.02 1.75 £ 0.07
Niacin 1.39 = 0.05 1.78 + 0.06 1.32 £0.10 2.88 + 0.09*
Ca 0.59 =£0.03 0.86 + 0.04* 0.56 + 0.11 1.38 = 0.08
P 1.17 £ 0.04 1.11 £ 0.08 1.11 £ 0.02 1.79 £ 0.07
Fe 0.66 = 0.02 0.54 + 0.03 0.62 £0.04 0.87 £0.10
MAR 0.92 £ 0.03 099 = 0.04

Values are mean =+ S.D, : Significantly different at p <0.05

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,, Vitamin By, niacin, Vitamin C), INQ: Nutrient content per 1000 kcal of diet/RDA per 1000 kca

7} Lee 5" Kim 5" Park 579 2% 0.62, 0.74 ¥
0917 v E of 2 J4E JeRlT Ak BAAH
Foll= dzle] NARo| 2oz 4w vlER] C,
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7V E oS Btk ol Hol A wat AAHY
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ARl AL Hristuat g wels AUz oz 432
2018 g et gtk INQE AALY oz ek}
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79l g=sisich
HAF L vRio R P ﬂégi R elM & AA
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A8 B FoE A 2T E Bol22H A A
55 3ESh= Aol mi¢ Foslt) AFS Ay 9§
A Q= ARARASs BMDE @ - W AdEs nEls)
o 71EE Astths A FRAE Q1% APgEC] BMI
5718k vl BAIE 7H Rol” & AYH] glo 1xY
Z 8z} viwty WA BMIZF /M2 S83itty 2 5
ATk 2 A7 Q=S AT A1ZF BMIE 26.310]1
[kis

PIBW7} 124.64%95 & o dhdakes A% 2 o

Table 6. Percentage of subjects by the Food habit score

mESFEREEE 36(6)  589~602, 2003 /597
o] Helo &8t WHRES 0.880]%1x, SBP 152.7
mmHg, DBP7} 94.1 mmHg24 “gdoiate] deks et
W ddek =5 AL 36.12%, 24.09 kg & e}
Wt

o] 255 A B 1AEFA S 27HL nlvt
o7 wET YT FYHAS slold dEY
et

AL AT F 3FARE AFo] 2AaH7] A
AAEFH 1257 A= xﬂ-g, PIBW ¥ BMI7} f98oz
A=A sElE B AR 8FAed FoHe
2 9% 3 cm7t FAEHAH.

e 2 A5 @ Ags g25H e 72
o)z Ak BE BAAH ) A ZaHEE ol

Before After
Mean score Number Percentage Mean score Number Percentage
Excellent 92=x1.0 2 7.4 92+ 1.1 2 74
Good 7.6 £09 4 14.8 80+ 1.1 9 33.3
Fair 49 08 19 704 58 +1.1* 15 55.6
Poor 3807 2 7.4 42 =1.3* 1 3.7
Total 6311 27 1000 6811 27 1000

Values are Mean + SD.
+: Significantly different at p <0.05

Table 7. Anthropometric measurements and body composition according to uncooked powdered food intake of subjects

After replacement

Variables Initial
3 weeks 8 weeks 12 weeks

Height (cm) 1583 = 7. 161.9 = 6.1 1619 = 6.1 1619 £ 6.1
Body weight (kg) 6592+ 9.81° 6458 +  9.45° 63.68 + 9.19% 6064 £ 9.04°
PIBW (%) 124.64 = 17.90° 122.04 £ 16.57° 120.33 £ 16.05% 11838 + 1592°
Waist (cm) 8828 + 9.01° 8723+ 9.10° 85.81 £ 9.43° 84.44 = 8.62°
Hip (cm) 101.66 = 9.83 100.43 = 9.23 9897 + 8.68 97.56 = 8.60
WHR 088+ 013 088+ 014 087+ 0.14 087+ 014
BMI (kg/m®) 2631+ 3.73° 2576+ 3.47° 2539 + 3.24° 2429 + 3.23°
BMR (kcal) 1275.11 £ 129.69 1263.52 + 130.33 125663 + 128.26 1234.93 + 121.15
Blood pressure

S.B.P (mmHg) 1527 = 375 151.9 + 287 1495 + 109 1500 + 11.0
D.B.P (mmHg) 941 + 156 954 + 107 950 + 11.0 948 + 1.9
T.S.K (mm) 3159 + 6.63 3116+  6.53 3019+ 646 2933+ 637
S.SK (mm) 2696 + 4.07 2659+  4.23 2596+ 405 2526+ 3.86
Fat (%) 3612+ 7.71° 3451+ 7.5 3347 + 6.88° 3262+  6.97°
Fat mass (kg) 2409 + 8.09° 262+ 7.23° 2179+ 672° 21.08 + 6.81°
FFM (kg) N79+ 633 21+ 656 4327+ 8.3 4364+ 836
BW (kg 3060 = 4.62 3085+ 4.80 3214+ 486 3115+ 482

Values are Mean + S.D.

Alphabet: Means with same letters within a row are not significantly different at p <0.05 by Duncan’s muitiple range test

PIBW: Percent of ideal body weight,
S.B.P: Systolic blood pressure
S.S.K: Subscapular skinfold thickness,

WHR: Waist hip ratio,

FFM: Fat free mass

D.B.P: Diastolic blood pressure,

BMR: Basal metabolic rate,
T.S.K: Triceps skinfold thickness,
TBW: Total body water
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HE A (% R FH2 AAAEF 3FAC FroHor
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Table 8. Hematological variables of subjects
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z NY7 2rt AN wet A4 FrHtr) 12
ZRje] SoHoe PAES BT} R PR ook x| Hs}
g MCVE gAMH 8FAIRE fodos Zrlgga
MCHE 443 334 foldoz Zasdht 1 &
T Z7hEle} AN 12FAdE QANH Ao 2
olgith. o) AT AR ulet AENF W3 = B2
A AES] 7Hao] TE heme BES AHTAONN UeRd
< oo} A 7)Aol 28l oA s oale Bekg
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Table 9= AAAHH A, 39 R 44 st 29
£ A8 n A A, Foll W BE F52 AN 5
5 He £330t

A 7 dee] AR} HE sisAl A F A4
FHoll we} 523 zo)E Kl =L F9gFHl blood
uea nitrogen (BUN) % GOT, GPT&Z3ith

7iQ1e] &= AFTo] o A: FHE ] Qtky 7HYst
Feoll 238 AAE A o AFY AHBS
tag Aot} zevt @, %Rl 9 transferrin 59
57t f Ao g AR tthe AL AzkE| Bojok
P FRotth g 1Al wet Al A7go] o] 85

ooy o

1 of

After replacement

Variables Initial

3 weeks 8 weeks 12 weeks
RBC (x10°/mm®) 4.27 = 0.40 4.09 +£0.38 414 £ 0.40 412 £0.39
WBC (x10°%/mm?) 6.68 +2.27° 6.32 + 2.15%® 564 £ 1.61° 532 + 1.36°
Hct (%) 39.81 = 4.07 38.04 + 3.66 38.81 = 3.51 39.48 + 3.51
Hb (g/dh 13.29 + 1.31 12.76 £ 1.51 13.07 = 1.28 13.18 + 1.13
MCV (fl) 93.81 £ 5.60° 94.63 + 6.62° 98.00 + 6.18° 98.63 + 6.52°
MCH (pg) 3278 £ 2.65° 31.26 +231° 3256 + 2.34%" 33.67 £ 2.29°
MCHC (g/di 33.48 + 3.00 33.54 £ 1.21 33.52 = 1.70 33.81 + 225

Values are Mean = S.D.

Alphabet: Means with same letfters within a row are not significantly different at p <0.05 by Duncan’s muttiple range test
MCV: Mean corpuscular volume, MCH: Mean corpuscular hemoglobin, MCHC: Mean corpuscular hemoglobin concentration
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Table 9. Serum metabolic variables of subjects

BEESHEL e 3606) 589~602, 2003 /599
AL Aol o) e
F 9% Reolgt Agdn goz
Q7% Bestele Az

5. AT T2 YA RS Hey

AAEH 125 Bt YA AFES] ¥ighe Table 10
7 2t

AR A9 AFEEE HDL-2HU2HE sE0|
A4 W & ZUAHE, LDL-Z2HE 2 $494
A =5 BT 7k Qe etk o] HE E
o Fel2HE Boks 44X w5 52 fEvel o
XNEF gxte] BAdo] & vehtar glo] $=91e] 2 9
Fo} AAgo] uide Rog AzbEr)

PAGFEA L HERA #xe] YA #F A
FHEENE] o Ry FYAAFEE FTUAEHE
156.4~274.4 mg/dl, LDL—Z#|~&& 103~161.6 mg/dl,
HDL-Z¢AHZ 26.2~48.3 mg/dl @ 442 160.6~

n| X=X E 011__ AL _,Jrol-zﬂ-
AASE oz @

After replacement

Variables Initial
3 weeks 8 weeks 12 weeks
Total protein (g/dl) 7.54 = 0.51 7.45 + 0.50 745+ 054 7.50 £ 0.43
Albumin (g/dl) 457 £ 031 448 =+ 0.29 455+ 045 450 + 0.33
Transferrin (mg/dl) 284.32 + 48.31 258.10 + 51.87 272.48 + 42.87 271.06 + 39.92
Uric acid (mg/dl 506 £ 1.27 476 + 0.90 453 = 0.72 4.46 £ 0.68
Credtinine (mg/dl) 092+ 0.13 091 + 012 087 £ 0.14 0.88 £ 0.10
Total bilirubin (mg/dl) 052 = 0.20° 060+ 0.23% 0.72 £ 0.23° 0.64 = 0.15°
BUN (mg/dD 16.42 = 4.09° 12,69 + 3.99° 1323 + 3.22° 1282 + 237°
ALP (U/) 77.41 + 23.37 7426 = 22.47 70.07 + 2255 68.78 £ 22,12
LDH (U/D 332.26 + 78.53 328.41 + 75.96 330.22 + 80.90 300.22 £+ 57.63
GOT (U/h 2093 = 8.21° 18,63 + 4,63° 1893 + 5.23° 17.70 + 3.64°
GPT (UMD 18.70 = 8.48° 17.56 + 8.71° 1456 + 6.64% 1237 + 476°

Values are Mean + S.D.

Alphabet: Means with same letters within a row are not significantly different at p <0.05 by Duncan’s multiple range test

BUN: Blood urea nitrogen, ALP: Alkaline phosphatase,
GPT: Alanine aminotransferase

Table 10. Lipid concentrations of subjects

LDH: Lactate dehydrogenase,

GOT: Aspartate aminotransferase

After replacement

Variables Initial

3 weeks

Total cholesterol (mg/dh)
HDL-cholesterol (mg/dl)
LDL-cholesterol (mg/dl)
Triglyceride (mg/dD)
LDL/HDL

Al

TC/HDL

241.48 + 29.58°
44.56 £ 10.79°
138.19 + 31.44°
230.74 = 83.52°
310 0.89°
442 + 071°
5.42 = 0.90°

210.15 + 32.78°
4133+ 8.89°
124.22 + 25.51°
186.74 + 87.09%
301+ 0.72°
408 £ 0.52°
508 = 0.76°

8 weeks 12 weeks
191.19 + 37.35° 169.93 + 32,90°
4530 £ 9.56° 56.33 = 9.95°

119.04 + 24.19°

153.04 + 44,25

263+ 051°
322+ 061°
422 £ 071°

103.44 + 19.51°
122.37 + 34.79°
1.84 = 061°
202+ 0.36°
3.02+ 057

alues are Mean * S.D.

Alphabet: Means with same letters within a row are not significantly different at p <0.05 by Duncan’s muitiple range test

Ai: Atherogenic index
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