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ABSTRACT

The study was performed to investigate the effects of whey protein-rich meal substitute added with vitamins, minerals, and
lactobacillus powder probiotics on weight loss, body fat, and body compeosition in 24 female volunteers for 4 weeks. Whey
protein-rich meal substitute was consumed with low-fat, high calcium milk (1% fat, 260 mg/200 mL) twice a day. Subjects

25

submitted 3-day diet records and a life-style questionnaire before the study. During the study, subjects were required to turn

in a diet record every day and consume the meal substitute formula in the metabolic ward at C university for 4 weeks.
Anthropometric measurements were carried out weekly by Inbody 7.0. The dietary intake and anthropometric data were
analyzed to compare changes before and after the study by paired z-test with SPSS version 23.0. The subjects were mostly
early 20’s and either overweight or obese and highly motivated to lose weight. Most of the subjects consumed three meals
per day regularly and spent mostly 10~15 minutes for a meal. Their caloric intake was relatively low and decreased from
1,360 kcal at week 0 to 1,100 kcal after 4 weeks. However, total protein intake increased while carbohydrate and fat intakes
decreased (p<0.05) after the trial. Nine vitamin intakes after the study improved compared to those before the study (p<0.05).
After the study, subjects showed lower body weight (—1.8 kg), body fat (—0.94 kg), percent body fat (—0.86%), as well as
waist circumference (—4.52 cm), hip circumference (—0.44 cm), waist hip ratio (—0.05), and triceps skinfold thickness (—2.39
mm) compared to those at week 0 (p<0.05). Muscle mass tended to be less compared to week 0, although there was no
significant differences between weeks 0 and 4. In conclusion, diet trial with whey protein-rich meal substitute induced weight

loss and positively changed body fat parameters and body composition.

Key Words : Whey protein meal substitute, weight loss, body fat, anthropometry, human clinical trial

M B2 %CHMinistry of Health and Welfare 2009). -$-2]1}2} ®]qkel

T % 20~300He] BIREIHEo] 7MY e ol HHL A}

A AAIASZ 204 o]/ FollA] A& R S(body mass index, AR A ARTBEE A2538] st Lolr) Fo] 747t
BMI) 25 kg/m’ o]’} ZAIFATFE 15999, AAFAF 30 We] ZA7} gloks 914 wjEo|thChoi JG et al 2004).
kg/mz o])q— u]u]-_q \4—/\4 zoqtd 042\4 3041::} uioi _i,,ﬂgq—; 311/} H] nke /\]zﬂ o]u] ]Oﬂ EH?J’ A}ﬂx_ql y‘zqu_ ul j}_]:ﬂoﬂ

SITHWHO 2011). $-2luvete] 79 = AgQl vehE-2 1998 3 Alg) A, AHAA 35S of7|dL BEE FA A5l

d 26.0%N4 20094 31.3%2 Z7FEQT, o] 2000 152 @) magh Buk, o] x| A E o] Tuke 9Flo] o) o] 4

=

=
1
9l

H]

%A 22.1%2, 30T 24.6%014 29.5%, 4001 31.6%] =] @R 20~300]9] =& H|TEAEL A7HE ALE|A

A 347%= S7Fste] 20T ] HIWE S7beo] 7P A el FEAlo]tiLee BH & Cho KD 2005). ©]4to| & H]vke 2]uf
\ ol ©fgh 3197 B b AEAA S, AT, o A
Comresponding author : Bog-Hieu Lee, Tel: +82-31-670-3276, 2ole] SUREEE PAAS ShAE 2 oArdEs

E-mail: Ibheelb@cau.ac.kr



26 Ao - gold - Hgul - g

So] Wo = 932 wXtkBillington CJ et al 2000). W}
A B ARl o F ARAIE S84 REEA] Bely

R R = 70
olo} sh= Fag Aot
Blqke] QIole gAA Al Aseka e9lx) Alask Al

P4 S| Tt 29lo] A83jel Yt BIH Wy
AgonA B4 s $44 2ds A28 Bl S B
Hlvke] WAL oful 9l X238 4= 9ITHKim CS et al 2004).
Hjekg A Eab] s dolad, $EAH, AT S,
PBP 2, FEay 5o B P 8T S+ Uk

(Kim WY et al 2010). 71 o
Hol e AFUZ AT WAL o] »}E}»}b s

& Ku BJ 2014).

Feluet =9 F 20~40the] AFia =Fo] 7MY e
2oz Uttt o]52 F& tololE AlFS 71 Bl
gatar gl Aoz Yepylth &-83ta gl HeloE 4
Fore AF2EE 2ANE, HoldE Eixﬂ, thololE
o 5ol Atk AFTEAE AT AF AN e
e Se8EdFoR g 7] AAke] AR B dF-E il
& 5 glom, s 3 1~23] 43 Al 200~400 keal F=E

I

2Ix}ehg-2] 9] A Fo]tHKFDA 2010). A5ZH&
ZAAFE A2 20061 1369 9 FRoA] 20081 193]
do= giEa glof, FF Olc A771s2 %9 A %
AHERIE =
2006, 2007, 2008). ©]o] ¥kl AZ2AAE A7}7])54] o
gk =] A= w5 mele Ao R dA fEE e
B8t E 2 F9] AEHA o] 5 SukE AR
$ 838 A g st

A (whey protein)2 ol g o °lt %‘ﬂ’“
Aol dFozA el oF 20%E AFAeHH, ol
A 25 e Fol Ee FAkEolth 7l E}E} AT

AT, TR E Sol e, oF

(whey protein isolates)< Tl /“:7} 71
EIL, M% 7L wEn, 25 o] FEG Sfopn] At
(branched chain amino acid)°] t}&F =]
SR & Jefferson LS 2001). 32 Oﬂ? 3o WEH, ST
o] AlFgtkel aapaolm, AR

<542

O
1=

E_J_,

4
o
HE
Ji

oMo} fekiRa s

AEAL FA4 &2 S/t ZolthMiller PE et al
). b o2 Akl o](energy restricted diet)oll <]

gk A FAFS A ol & A &8h] o & WBRE oY
g}, ARG xZ] o]l Z5F7A] AT D](Bensaid A et
al 2002). 12} ST Ao Auz g T =
7hsted AHE 737l ‘_‘?r—%k% FrASHAA AR ERES
2AE EHE e, o] o 285 TS
P

o mY —l

¢}

[e)
Pt A AAHES 6L Zrletta s thMiller PE
al 2014). =3}, FAHTMA S L83 Tho|olE Aol X
o] Z7kshw, W HAHZER Q1% Aol €)% A
o] Zrlgo = QlF] ZAAQ AFRA WIS -Prl,:_o =
2 43 th(Bensaid A et al 2002). ©
.,.'_zg) g—uﬂ 3}0 _,—lr/}uu;d A) /\};H ﬂ] AS o
A8 AL = AREI(free-living subjects) 24
473 JoAd & AT, AAY B AR nlx

0oz g

2

0%
2=
oEL ro rim

e .

S >

ox H
Hojo @ x
tlo rlr

it

Frl
ml

-_—

AFCHAAL 28, M I 7|2
TE 7B71% &4 Cigke] e, gkl 2
to 2 fATH S AAIAAE o] &g the]oE
23S 20159 1049 5E 1197HA] 4530 AA8H

T EARE MA B2 7175 World Health Organization, WHO)
9] o}rJo}el H|Tkr|Fof wE} A& X 9=(body mass index,
BMI)7} 47 18.5<BMI<23.0, Z}4| 5 23.0<BMI<25.0, H] %t
BMI>25.09] 2A3tgom, 3AF o]4el vt BMIE %
ZFolgt ste et AA &) 25% o]l A tideR A
Tl Az & Aol Y, A2 A A &4

Aol = A, AZIR] 2 9GS 1)

T EAR

e

1.
e
o

K o
&

e
oX

=

2~ ol
ETN]\*CJ?-

AR AR Algeln, A Q) e 24, 2
AA % 2 Aol 2 Fel AT@EF Helab|w Fel

—_

e rlo
o o

=

o AHE HF ARt AFE AdAES AR A1EF A
LedHoldS Fal AP EH, tho]o]E 22 & 3
U, AAAS B AR 2 e S nEEgten <
B Feel Bdste] AEFAME AEsITh & AT
= CUgw A %ﬂﬂ%ﬂ(mstltutlonal review board, IRB)
o] Ao & %?_]E W2 Dol ZP | ATHEQAH S 1041078-

2. RHCH CO|0EA|2l =4, MFeH H oo
E =z

& A7l AR FAEY A Al AT2d e =
ANFor E7E0] FAT A ATl ESR )



26(1): 25~33 (2016)

FHrE ol Slom, Wk
C

A, |AE AR,

t]

K Table 1). T3 17

A, A, 18] 1382

A

AHEEIom, 18] AT 1230 g)
28-S Table 19l AAEIT) 1 4

200 mL)(80 kcal/200 mL, wiL-$-)ol 4

=
28] WESe] G Tholo] EAE 2]

Table 1. Nutrition information of whey protein-rich dietary

meal substitute
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Ttem Amount per serving % Dail*y
(30 g/ package) values
Energy (kcal) 109 -
Carbohydrate (g) 8 2
Dietary fiber (g) 3 12
Sugars (g) 0 -
Protein (g) 17 28
Fat (g) 1 2
Saturated fat (g) 0 0
Trans fat (g) 0 -
Cholesterol (mg) 20 7
Vitamin A (ug RE) 175 25
Vitamin B, (mg) 0.3 30
Vitamin B, (mg) 0.35 29
Vitamin Bs (mg) 0.38 25
Niacin (mg RE) 3.75 29
Folic acid (ug) 100 25
Pantothenic acid (mg) 1.25 25
Vitamin C (mg) 25 25
Vitamin E (mg a-TE) 2.75 25
Calcium (mg) 70 10
Sodium (mg) 180 9
Iron (mg) 1.2 8
Zinc (mg) 0.85 7

" % Daily values: percentages of nutrient reference daily values

by Ministry of Food and Drug Safety.
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Table 2. Anthropometrical characteristics of the subjects

(n=24)
Variable n %
Mean age (years) 24.6x7.6" 24
Gender Female 24
20~29 22 91.6
30~39 1 42
Age (years)
40~49 0 0.0
50~59 1 42
Body mass index
o4 (ke/m?) Percent fat mass (%)
25~30 5 50
18.5~< 23.0
> 30.0 5 50
25~30 2 20
23.0~< 25.0
> 30.0 8 80
25.0~<30.0 > 30.0 3 100
> 30.0 > 30.0 1 100
2 times/day 4 16.7
3 times/day 14 58.3
Meal frequency
4 times/day 5 20.8
> 5 times/day 1 42
Very irregular 1 42
Irregular 14 583
Regular eating ~ Moderate 2 83
Regular 5 20.8
Very regular 2 83
5~<10 min 4 16.7
Duration of .
. 10~<15 min 12 50.0
meal time
15~20 min 8 333
None 8 333
1~2 times/month 9 375
Alcohol drinking
1~2 times/week 6 25.0
3~4 times/week 1 42
Yes 1 42
Smoking
No 23 95.8
D Mean+S.D.
1,360.2 keal 241 2015 =19l FFAHA7IH(IAA BoF
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Table 3. Daily energy and nutrient intakes of the subjects fed whey protein-rich dietary meal substitute for 4 weeks

(n=24)
Variable Baseline %> Week 2 % Week 4 %
Energy (kcal) 1,360.2+336.5" 79.2% 1,059.7+£338.1"% 57.7 1,157.6+258.4" 64.8
CHO:Prot:Fat 58: 15: 26 - 49: 27: 25 - 51: 26: 25 -
Carbohydrate (g) 198.5+46.3 - 130.8+49.5™" - 147.0£39.0™ -
Fiber (g) 12.3+4.2 61.5 12.243.6 61.2 12.5+2.8 62.4
Protein (g) 50.7+18.9 168.9 72.0£16.7 182.5 741132 196.1
Fat (g) 39.9+13.9 - 29.0+13.6™ - 32.6+12.6° -
Cholesterol (mg) 215.0£95.9 71.6 168.7+115.0 56.1 202.2+81.1 67.2
Vitamin A (R.E) 550.2+408 .4 50.7 607.6+208.0 88.5 618.9+118.0 99.9
Vitamin B, (mg) 0.9+0.3 71.0 12402 79.4 12402 106.4
Vitamin B, (mg) 0.9+0.3 71.0 1.3+0.3™ 111.0 1.440.2™" 112.2
Niacin (mg) 11.0£4.6 78.2 16.043.5™ 113.9 16.4£2.8"" 116.9
Vitamin By (mg) 1.0£0.3 73.8 1.440.3™ 101.3 1.5£0.2"" 105.6
Vitamin By, (pg) 48+28 198.6 33£1.2" 136.8 4.7£2.1 193.9
Folate (ug DFE) 277.4+88.8 69.4 366.0+77.7"" 91.5 370.8+59.7°" 92.7
Vitamin C (mg) 42.4+17.7 42.4 73.3+20.5" 73.3 71.0+11.8™ 71.0
Vitamin D (pg)” 3.345.9 445 4.7+1.4 83.1 4.9+1.8 82.9
Vitamin E (mg o-TE)” 11.6+3.6 1157 11.843.5 118.0 12.8+4.5 1273
Vitamin K (ug)” 167.7£196.0 258.6 65.0£74.7 100.2 58.8+37.2° 90.5
Pantothenic acid (mg)” 2.940.8 57.5 554117 109.7 5.4+0.8"" 108.4
Biotin (ug)” 11.444.5 38.1 18.746.6™ 62.3 18.9+5.3" 62.9
Calcium (mg) 371.5+165.9 64.6 667.1£156.7°" 103.4 688.7+148.3™ 108.1
Phosphorus (mg) 730.0+225.1 104.1 705.3£202.9 100.7 754.9+159.4 107.8
Sodium (mg)” 2,535.4+879.8 147.0 1,957.5+525.5™ 145.7 2,054.5+359.5" 139.2
Potassium (mg)” 1,700.0+509.5 485 1,365.7+412.8" 39.0 1,550.4£513.2 443
Magnesium (mg) 48.7+24.6 17.4 30.8+18.3" 11.0 41.5425.4 14.8
Iron (mg) 9.943.7 100.7 73422 71.9 8.1+2.17 85.7
Zinc (mg) 7.143.5 88.9 6.842.1 84.6 7.1+1.5 88.7
Copper (mg) 0.6£0.2 79.8 0.4+0.2" 52.7 0.5+£0.2™" 62.1
Manganese (mg)” 2.540.9 17.4 1.1+0.5" 11.0 1.6+0.7" 14.8
Todine (ug) 263.1+413.9 175.8 157.8+276.7 105.3 386.3£1011.2 258.3
Selenium (ug) 65.5+20.4 118.9 51.0£21.7" 92.6 52.8+15.5™ 95.7

Y Mean+S.D.
2

3 % of Recommended Nutrient Intakes (KDRI 2015).
9 9% of Acceptable Macronutrient Distribution Range (KDRI 2015).
% 9% of Adequate Intakes (KDRI 2015).

Significantly different compared to baseline measurement at ~ p<0.05, ** p<0.01, *" p<0.001 by paired r-test.
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Fig. 1. Changes in body composition of the subjects fed whey protein-rich meal substitute for 4 weeks.
D Significantly different between week 0 and week 2 at ** p<0.01, *** p<0.001 by paired r-test.
2 Significantly different between week 0 and week 4 at ** p<0.01, *** p<0.001 by paired r-test.
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Fig. 2. Changes in anthropometric measurements of the subjects fed whey protein-rich meal substitute for 4 weeks.

D Significantly different between week 0 and week 2 at ** p<0.01, *** p<0.001 by paired r-test.
2 Significantly different between week 0 and week 4 at ** p<0.01, *** p<0.001 by paired r-test.
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