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ABSTRACT

This study was to investigate the effects of a silk peptide, and prune and raspberry mixture on the body fat, serum
lipid composition and fat distribution in Korean women during the time they received these supplements. During the 4
month period of this research (June to October, 2002), 75 women (average age 22.9 yr) were selected as subjects.
Their nutrient intake was investigated by use of a questionnaire and the 24-hour recall method. Antropometric
assessments of the subjects were investigated by using the SBIA Method (Segmental Bioimpedance Assay, Inbody
3.0). The results were as follows: their mean body weight was 59.3 kg, their mean body height was 161.7 cm and their
mean Basal Metabolic Indices (BMI) was 22.7. The status of their dietary fiber intake significantly increased (p <
0.05) after use of the supplements. Their body fat significantly decreased following the 3" stage of supplementation
(p<0.05), and their percent of body fat significantly decreased after supplementation (p <0.05). Their triceps and
suprailiac circumference significantly decreased following the 3" stage of supplementation (p < 0.05). Their waist
circumferences and waist-hip ratios (WHR) significantly decreased after both the 2* and 3™ stage of supplementation
(p <0.05). Their total cholesterol significantly decreased following the 3rd stage of supplementation, as compared to
their baseline results and those obtained following the 1% stage of supplementation (p <0.05). Their LDL-cholesterol
and LDL/HDL ratios significantly decreased following the 3" stage of supplementation, as compared to their baseline
results and those obtained following the 1* stage of supplementation (p <0.05). Their 4-HNE and total antioxidant
statuses significantly decreased following the 2™ and 3" stage of supplementation, as compared to their baseline results
and those obtained following the 1% stage of supplementation (p <0.05). Their 2™ stage supple-mentation results were
significantly negatively correlated with their triceps measurements and WHR (p <0.05). Their 3" stage supplemen-
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tation results were significantly negatively correlated with their anterior thigh measurements (p <0.05). The above
results show that prune, raspberry, silk peptide and dietary fiber supplementation to a routine diet improves body fat
distribution, total cholesterol, and triglyceride levels. The decrease of abdominal fat and WHR were especially
noteworthy. This implies a decrease of risk factors. (Korean J Community Nutrition 8(3) : 356 ~367, 2003)
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vRlol@ Al ulef] A Zzo] ) A Az,
AR BFAFHT 20~25% ol 28V A
2)4=(body mass index: BMI, kg/m?) 7} 27 o144 w&
23t (Kim 1990). B]9HY] gQlo e 4, st g%
A, 2RE A5 % 75 AEdAA 2 i) ol
5 € 7 9doH, HZ 28 UM R ARisle) ujE
AARH o g Agge] MAH T Agalo] Hesledq
off upetbA wimts g2t AA 53 E FAolt(Moon
1992). BAlol wEd FulelAs oba] Himkel wrAlgo]
AgsiA g A ot 10% W2 g Qa
(Huh 1990) 0] AXFelE g&te] oF 20%9}F S}
9 30%0)4e] vl Aow FAHT gl AAol)
(Ebestein 1995). ol&ist viRlQl S7} FA1e] AZAdL
B A7AN RIuHG Ko vk Al AA ofe] A
B 23 e 2 APTEC] ol AR & ut
HALee 1990) #MF ol &) & 2 APFEC] 7
goh= AMo] B nE%l=d] Framingham 97 2% 10%
AF AaPs 9 dF ZYAHES 11.3 mg/dl, $%7)
e 6.6 mmbgs A7 ol AeAdgie] ulg
< ¢ 20% HaA7le &3t ety Rudt v gl
(Ashley & Kannel 1974). #Z o] {42 U2z v
23K OFR7E A e GUr S0l FasH Q)
A=A A5 gl @) o]LH T e Ho)Fae
sk AR Q8 ALY AF EE FW8
B gk 59 ool Eo] "rka 3 (Englyst &
Cummings 1985; Schneeman 1987), cholesterol® &
TE AFAA vnE aEF, A 5L o ¢
St EAZ A4 4 ok $k(Van 1978; Castelli
1990).

Yol 112)9] FlrBaE) A3 HelolsE 18%F9 amino
acids®} peptide® ¢]F0i4 Q1o E3) serine, glycine,
alanine 52 ¥F FUAHE FAE 95| T FES
&, kst a3 9 AW B8 ALS o F(Lee
2002). E£3h ofF A3 Jelol=r wanke ) 5F

S AFZE A AT ARYF Fae
F 2 H)gkg Ae) Qe lepting] FEE FMITIE &
€& 3= 7107 ¥=A itk (Ahren 1997; Havel 1998;
Park 2002). ©]2{3t A3 ofv)Atz) Hefo]=o] A3zt
Sl g8t Aol ERshe cHlES wEAITIHEA A
g Felishe Ago] FHHA AF i 2ol HE
Roz L&A Stk (Lee 2001; Lee 2001).

2ol uiglwly} F7)"-ol 58 rutin, quercetin,
quercitrin, isoquercitrin %9 flavonoidd&3 7 ¥kl
alkaloid 9] & AEe] &Fr=lo] o itsl, Fudg,
F3x, FALHE A WY JA &50] v mad
v} 9lth(Katai 1942; Kondo 1957). =3 HZole 558
°]&-3t in vive APE 53 FPAA AdHKim 1998) 2
AR %34 A Z3(Kim 2001) 7} RuE3 glos &
W =25 Lee 20013 715 /M &3Hlee 20000 % 91
= Ao ¥ AU o 2 uivt JAAEAN ] 7)E
do] A= ok

ERe vER O 55 AT 44 o,
HIER] CE A AE U2 F23 EFdAb)] #ejsin
Nom Azl A3tz £3] collagens] A {-x]o

THoln g 1)Fe JEg WX proline?] hydroxy-
lation¥h3of] BT 2ZM collagend TA5H= hydroxy-
prolines ABAISIC}T Bl (Gould 1957) EEFF ot @
Aol oM e FaAde M e B2 AFEC) 1Y
9t} (Cameron 1976). T8k 7+ #1) 2] hesperidin
< AR lipaseE JAIEI] AHEFE AAAF]
2, 7rellX ] HMG—CoA reductase (cholesterol synthesis
inhibitor) & A5t cholesterol A4S A syne-
phrineZ XAIAEE IFA 02 TRAI7)E 28] Qo] o
A FAZM Y S sk B ustHColker 1999).
Choi (2002) 8] A7l o5t Tt A& oz X
¥ B34 A A AlF 198 24 (p <0.05)31%5.0H,
AR F98 AAsla, 9% A3 F HDL SH92HE
575 LDL FUAHE F93 Zadhe A2 Busg
A 8F FXE, FZHLHE 5 At antgo)
o, we] a3Ao)ch(Kim & Wang 1997).

Prune (Prunus domestica L.)-& 2o] A& gH=Fo] 100
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g 3 6.1 g& ¥F3t1 1o, o FF-4 sorbitol (14.7
2/100 g) Z A3l A AA9) 3k4 H3>1 9).eH, phenol
compounds (184 mg/100 g) &) -2 I3l & &< X
< &%, LDL Akt Al 534, potassium (745 mg/ 100 g)
SHE A88A 3% A 279 € boron RE Sy
Z oA 37} oK (Stacewicz 2001). E3F prune wig
& FZEEL 4—amino—4—carboxychroman—2—one, p—
coumaric acid, vanillic acid beta—glucoside, protoca-
techuic acid, caffeic acid 52 FEFO = A3l 733k &
2F3l& 2t} (Nakatani 2000; Kayano 2002).
Raspberrys falohnxAl 18%F8 ¥8sly gloy, &
3], lysine %] won, A op|Aiks 124 ERsln
UtJoo 1978). &3+ nlEN] E, C F33, SOD (sup-
eroxide dismutase), Ca, Mg, K, Fe, Mn &, =3} gluta-

thione peroxidase 8l 523 Se 59 ujdE 4, &

7R 535 38k 9t (Ancos & Gonzalez 2000).

EF A E AYEE A9 g3 Ast adt Q)
= A% Yehkt oo (Blumenthal 1998), eAvlelE7}
FEE 0% 57 B Al 271A AFFel o
&t 43 A3 Salmonella, Shigella, E. coli 5
2 TR Al o] fFez Zasigivia g
(Ryan 2001). phenolic phytochemicalse} F23}e] d
2akso] Hojus (Liu 2002), ORAC (Oxygen Radical
Absorbance Capacity) & ol2] &89 #ele] ghital=
Z7% A7} anthocyanin®] 33 #U<Q1 raspberry$}
prune?] 3Atstsol 7Ht A Yelgtthn dh(Proteg-
gente 2002).

7Y24" (L—carnitine) & olrlcAt F X9 ¥A12E 7}
2 FdarzA dux|gdoz 2 APk T2 A7) E=
JE2=gol Ugto g o]EAA el 4 —oxidation
& FAA71Ed 254 B 7 39 8F 79 A
WAt o188 771 Edolth(Borum 1987). 724
HE 5 Ao FoRE o dAFH 2R Xt 0] 8- =
AlA U doZ A-E Ao o]gsh= Ao
R on(Kim 1998), 7l2Wel B3 A7 &5 A& Azt
o] Trtstn EF AW, % 24 5%, 4AAY
= 9 FA Aol ZAEATka #ok(Choi 1996).

2 Y #7472+ Bacteroides, Eubacte-
rium, Bifidobacteria, Lactobacilli, Streptococci 5°)
&t ©]5 % Lactobacilli®} Bifidobacteria 59 -S4k
< F2 Fell 283t PR, el oujAl, gy S
o Y, A3} A3ER T A Ag-g sty A
AldS P F e ez 43A ot S-S

o we

=}

ZAE 3 3 - 3 System Diet7} AlAof] v]x)= &a}

3R] el AL Aak 59 f71ARe BAdse) B
YWiAZe] gag QA B ohe} AL, W] Fo F
Age ot Agshe AW} e Ao ¢EA 9loy,
AR BEFY 2HlE 92 ZsRe FAoltH(Clark
1993).

wepA B AFeME FHE Aol HiLE et
U&= AFAR, taln), o), G2t} A 2
9} Al balance FAl0] 2 F+= A3 Hgo|t 7=
AlUo} ZR o} Bl AW FEE, prune, raspberry, %
g ol gated AAY A F AF Al vXE= 53}
£ Rt} 3iSick o] F FAkE) 7)50] Qe AARE
9] 224 = prune? raspberry: AW 4, A
A 94 28 A A e B-oz sigion, AR
il &29E wirkstaal Aoiabel xapake] B —oxida-
tiong FIA7|Ed 54 E29) sl2Ue s 243515
13 7150 ERS T A 413 7)s0) Y=
vjEl C 52 A7ksision Squig 75388 thidow 63
T BEAIZIHA AR 2 ) #iskE 360

AT R 3

FHE Aol AHAE FRstn = ARAS, aja),
&2, FFIII} AL B9l A4 balance &3¢l
T8 T A3 HEelE, ZlEAYo} grx|o), ®o) A
95ZF, prune, raspberry, 19 T12)31 X|withatel A
WHkel g —oxidations EFRAZ|EH D439 S 7
2Y" 9 QA 750l B8 FE Ak s 7S
o] & eI C7} 37t Aol i BEE AEL o
HAES Babo] nldul &S 2Asiion, 1 A8 g
H|E-& Table 13 2o, ztzte] dge= 8 A4,
%, U3 AL 59 1h0 AEIA AAR £ F
& AETE A4Sl A8E At uilg Alxsigle
13] 585 & G, 2o] di4 2 et 429 3¢

Table 13} Zt}.
1. AN OAARE S

AAA01E e A, A7) NQel AFshe oA 759
< e R makds A kol AAEgEon o
o) A7 A} sampling ¥ Z7% supplementation
& randomizationdl] MG oH, 19 2.6 g 2lo)
ARa BE 9 71, 2, 39AIY A3l 7153 AR 2
& AJ¥<] hesperidine, prune, raspberry® A A]7)7]
At & Aol ALE AF 5 g2 1Y 23] = o},

’

fo & % ofy



Table 1. Formula for supplementation

Ingredients 1" grade 2% grade 3 grade
(%) (%) (%)
Psyllium Husk 20.0 20.0 20.0
Aloe powder 10.0 10.0 10.0
Kelp powder 7.0 7.0 7.0
Polydextrose powder 10.0 10.0 10.0
Microcrystalline Cellulose 8.0 8.0 8.0
Garcinia Cambogia - 0.5 0.5
Silk peptide 50 5.0 50
Green tea leaves powder - 3.0 3.0
Mulberry leaves powder 7.0 3.0 3.0
Citrus aurantium
extract powder 70 - -
Prune powder - 7.0 -
Raspberry powder - - 7.0
Vitamin C 20 20 20
Lactobacillus acidophilus 20 2.1 2.1
L-carnitine - 04 04
Flavor etc. 5.0 5.0 50
Calories (kcal)” 5 5 5
Dietary fiber (g) 2.6 2.6 2.6

1) Dosage supplementation (5 g/time) contained with each
component

AW 23] FE 200 mle) B3 A BFAZ oA, AL
71K 2002¢ 6€95E 2002 10€71A] 4702 3}
A AAEGe w3 2 Ao oA 20029 3€HEH
2002d 68711 33WE Udow udE-E ArgE &
AEge] vu|gt Ag Bdsle] MERE £ -2 F &
ZAE AAEIE oY 1FY0 38 228 F3) Bt
Kok

2. 4R TN R MY BF

AL tdAke] dnk SAE gotrr] 3tk 2lo] AR
& BF Ao ZALE AAslth A8 A%, AlF, del
2 71E3EE sy, AFke) /A (m)?e) T4& AL
&to] AAAFBMI : Body Mass Index) & AT
(Kim 1990).

AL AR A AF A, AFAT 9 B oy
Thgol GEE viXE Ao]AS AR d B AF
o 24417 3PHE o]L3et 33U HoliF AR
AAEATE dujdEE Fate] ARlel 5% AAPS
Holl gt 284S AAsIgon], BQEo] A4 AEAE
7153tEE slic) Ao] 43 AR SAH T o 2F
H AF AsHH AAZE 75T Sk F¥ay
e A ARE 722§l JiE 1Y AE ¥

- oS - 2 A

xos] - AG AFF - 25T 359

goki A FE guHrIzE2 79 (Can—Pro, Computer
Aided Nutritional analysis program for professionals,
hodorsls] B ook HAlED 0 7 FA43te] A=)
t}. 0| F=9l FSARFT njuste] APE FEAF
ol gt A&u1&E T3 tHThe Korean Nutrition
Society 2000).

AA 24 &L A W A71AEE o8-8t AT
A& BX381= In Body 3.0 (Biospace Co., Korea)& At
g3lo] AFF9] AF, BML, H%E, 5%, AAUZ, A
AuHg, WHR (waist hip ratio) & K3 A% S
on B FH(skinfold thickness) 8 &AL caliper®
o] g3le] JeF(triceps), 7378 (suprailiac), WA
(thigh) & 33] ¥HE3lo] ZAsl0] FFo = ARSI

3. M@ X ¥ NA 24

12417 AR 358 FAISH & F AWollA 5 mls
AslHch A Yol serume #2189 serum W<
total cholesterol, triglyceride, HDL—cholesterol& #4
&tk Total cholesterol™} triglycerides E4H (enzy-
matic procedure)®l 23l 435193 2, HDL—chole-
sterol2 Mg—phosphotungstic acid a4%el 23} A
3l9th.  LDL—cholesterol> Friedewald AF2] [total
cholesterol—-HDL—cholesterol— (triglyceride/5)1¢1 9]
3} AFE19 21 (Friedewald 1972), LDL-HDL ratio=
LDL—cholesterol®} HDL—cholesterol®] H]-&& AHEs}t
Fth(Wallach 1998). ¥F S ¥AMd HY 49
(Active Human Leptin IRMA. DSL—23100, Diagnostic
systems Lab. Inc., Webster, TX., USA) 2.2 Z%3I3i}.

g2 22 i3} 248 Lipid peroxydation assay kit
(Calbiochem. Germany)& ©|-&3l>] itsi=o] A
MDA (malondialdehyde) 2} 4—HNE (4—hydroxy—2E—
nonenal) & 586 nmellA £43191 2™ (Janero 1990) &
Z reER e £242- Total antioxidant status assay
kit (Calbiochem. Germany)Z ©]-&3}l%] ABTS (2,2" -
Azino—di— [ethylbenz—thiazoline sulphonate])©] met-
myoglobinell &}l Atgld el ABTS - +& 600 nmel
A &Rk Miller 1993).

4, 31 M9

BE 59 4 At 4% HI= SAS packaged
ol gsle] Hwkd TF QAT FI%loy, BE f5o
8 G A, AA 23, AAY Eg L 8y " A
ol MIAE FTE A7) Y5l R A% SPANR
HEe] W3lghe Fala, o] gho R paired t—testE AA|3}
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o, z} 4 A3k one—way ANOVA testol] 23
A F F24°] = 7% Duncan’s multiple range
testE AAF] @ = 0.05 FolA] 27 vlw HAL A
AlBieH, Z iRl kel AudAle
lation® 2 ZHA3I Tt

Pearson’s corre-

2 9 23

1. gHINY E

2 AL g e oJdjAoz UukAel EA)L Table
29} o] Yeht B AFL 2294, FFARL 161.7
cm, B AFEL 59.3 kg, BMI HH-< 22.7 kg/m*$th

ZAL AR 2AA B4 Ha AR AFL 3=
¢l A3919] 7]ZX](The Korean Nutrition Society 2000)
Q1 o2} 161 cm, 54 kgoll HI3K] AL FAEI 0, )
52 5.3 kg AE B3Oy, BMI kg/m? BFL 2278 &
A glel &350k Ha 5L 20~309Y S A &eh= A
7} 7V 949kom(38.6%), ©] F Au|R 10~20“P%J%
A& 0™ (62.3%), oFS AFYel 23] &L 33S
A= A7) 61.1%2 7P @okth(data not shown).

2. Y2 M AH

ZA QRS B3 Ao npE ofoka A A 2
= Table 33} Zo] Yeh} B3390 A4S o=k g3
@Az 2] AFHE BE AT W& {939 xjol=
el ekgtort supplementation oA Edeke] A
T TYHQ Aol giloyt T Walgs v A 7
23R AEUS & F AAUTE BEFOA 13 BEE 2
oMY TS 3 golglon, Fokk AF AEle] B3
% é}o] /}j-ﬂ—_/}: ook_% E }oﬂ orq /\lo] /\40/\ ""-ir]?ll 7:]
T dixFeMe FeA8A zo)7t ey supplemen-
tation8] 7% B3 A 390 BE 65 Fof £
o2 718k Aoz Yehdth(p<0.05).

4.09 W5 R e Y
ZAL IS BE ATl i A4 ASH Y 24 F

e
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e
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Table 2. Anthropometric indices of the subjects
Total subjects (n = 75)

Characteristics

Age (yn) 229 + 3.66"
Height (cm) 161.7 + 4.89
Weight (k@) 59.3 + 851
BMI (kg/m?)? 22.7 £3.12

1) Mean = S.D.(Standard Deviation)
2) BMI: Body Mass Index = body weight (kg) / {height (m?) }?

Table 3. Nutrient intake status before/after supplementation

Control (N
Baseline (0day) 1"grade (2 week) 2“grade (2week) 3°grade (2week) Baseline Oday 19 grade (2 week) 2™ grade (2 week) 3° grade (2 week)

=40

Supplementation (N

=35)

1357.8 £243.7 1371.9 £246.3 1366.7 +£240.6%  1535.4 +353.3 1510.7 £168.8 1483.1 £347.1 1352.7 £2455"

1438.3 +312.3"

Energy (kcal)
% of RDA?

67.6
209.2 = 739"

74.1
217.6 £ 83.8

90.5
2262 £ 63.9

76.8
248.6 = 82,0

68.3
205.7 + 46.5™

68.6
2152 = 49.2

67.8
2024 + 48.7

719
2186 = 542

Carbohydrate (g)
% energy

61.8

61.7

509 +

60.9
495 =*

64.7
472 % 142

61.71

62.7
512+

614

49.7 +

61.8

50.8 =

-I 245NS
92,0

50.6 =

3.2

1

11.0

12.0M
94.4

520 %

12.3

1.2

1.5

Protein (g)
% of RDA

925

90.0

85.8

93.0

90.3

923

149
344+ 64N

14.9

33.6

150
364 +

13.4
375 =

1522

335 %

149

15.6
332+

31.7 +

144

348 +

% energy
Fat (@)

87

12.6

7.7

5‘3N,S‘

9.0

57

10.3

23.3

72+

234
64 %

241
61+

21.9
58 &

23.07

39+

224
35+

230

3.7

23.8
37

% energy

1.4 1.6 1.3% 2.9° 2.4 2.6% 2.7°

14

Dietary fiber (g)*
1) Mean £ S.D.

ge test, at p<0.05

on

3) N.S: Not significant difference between two groups by Duncan'’s multiple range test
4) Means with the same lefter in column are not significantly different by Duncan’s muttiple ran
5) Dietary fiber intake contents were contained with total intake from food and supplementati

2) % RDA: Recommended Daily Allowance for Koreans, the 7th revision



¥ H3]l Ay= Table 49} Et}

gz 48z} @AM AE, BML AR 2 AR
£ W3l £949 Aole JeRtA] @it

BEF) AS AT A 24 A2 AF L BMIS] ¥
= #AA9 Aol YEREA] ot FE HsEe
A sy 2ZE7 BMIZ}F Z4ashs 3o s Jepton B
% A vjsl BE 65 F AlFo) 3.0 kg AL Hadh=
Roz el AR Aste] F9 BE Al vl
B3 Foll fel3el #Ast veht baselineZell Hsl 3¢
A oA 249 Zx AHE JER(p < 0.05), 2F
Aol H3) 2.1 kg AL Fadh= Ao= vehtow AR
g A3l 9] B3 AR B Fo Fo3 #a A
ko] UERGTHp < 0.05). Moon (1995) Sl 9Jhd 45
oo E Fof Axgo] fe]Hoz A= 3I%le
o Lee (1997)°l oJshd o] 23 9 &5 A& ¥
3lo] B 4T F 3Rl AlolE vERithE AR E H)
2 o B AT Ao 5 FIE B¢ AF 1zbe
e £ L Fog g d2dy BEF 7k W
35 B AT, BML AAE © AA]Ego] izl vlF)
HETOA §oH oz 7tash= Ao LlEhHp <0.05),
gAE] AEE ol 43 PAAPAT Mariko 2002) 9}
Bolol A= A (Kim 1998) U AR Z&of chst A
A4 A7 (Kim 2001) ¢llAigh o] olF 32 A4H7T A
% ) A 2 2t )e-E 21 4 ok
AA FH 24 Ad9e) A4S dixTelME T2, A
Z 4 dEE F1 25 FA3Q 2o)7t vehA] ook
on, RETE Y AT oH AE TS RE A
of Hl& 3eA FollM felFo AR RoZ Yepyt
o (p <0.05), HEF= FYAR] 2ol JeptA] oksk

*

11 - olRls - 2 A

zo] - AAG - AEF - 249 - 361

o} ZHAashs Aol

g, 990) B 2L WHRES U229 3¢ F24
Q Aol UehA] gstont BEF Ae FEsde
B3 Ao vl 2vA¢} 3@l Reldor Fashs
Rog Yeht(p <0.05), BZF Aol ]3] 4.5 cm7} 743t
A& 2 5 A8tk dgo] Eale FAFR Aol vE
WA gigtou Aaske Ao s Jeigton WHRE &
Z Aol w)d| 22A9} 3etA FelHoR ZrAshe A
o2 Yeht(p < 0.05), B3 Ao nl&) 0.052 njgo] 7
A8F= 222 Yepdth WHRY 84 #$lE 0.70~0.80
o2 BF AL 0.84F A4 HAE ot ey B
Z 3AlelA 0.8022 B4 B U= 28183

webd, £ Aol AA balance Al =& v A
A HEle)T, 7F2A o} 7R XJo}, ¥Q) AMFEF, prune,
raspberry, Ex4Q), AWdiAbel XHAES] B —oxidations
ZRA7)=d A B2 72" D 7 75
E5E v e 3kt 71Eel e viER C 59
AF7E A A 9 AlF 3 9 WHRE 24 59
& 5 ATk EF R S 0.95 o, oA B¢
0.8 ool HWteZ % A7} EAE oplsl:s A
(Polloick 1994) 22 d&]x Q= sl8]-Jgol &2l o
(WHR, waist hip ratio)©] X& &5l wet 52321 7
A ARE YeRfo] F7 vt dliolx a3 R
R

5. g% NY 9%

ZAF RIS B A, Fofl upE 84 Xd Adel |
3= Table 59} Zth AREAQ AEHA AL 2 %21 GOT,
GPT % BUNY A% iz 2 B3 A - Fof 2 W

=3
pas

Table 4. The body composition of the subjects during suppiementation

Control (N = 35)

Supplementation (N = 40)

Baseline (B) 1"grade 2™ grade 3“grade (A) Baseline (B) 1" grade 2™ grade 39 grade (A)
(0 day) (2 week) (2 week) (2 week) (0 day) (2 week) (2 week) (2 week)

Weight (kg) 555+ 74" 549 +72 544+67 56181V 616+671 60779 59.1+78 586+ 78"
A-B (% of B) —0.54 (0.97%) —-3.00 (4.87%) ™
BMI (kg/m*? 211 £26 208=%24 207 £253 212+234% 241+£29 234+28 228+28 223+2.7™
A-B (% of B) —0.01 (0.04%) —1.80 (7.46%)"
Body fat (kg) 19865 189+63 18765 193%6.3% 230+23% 224 +47" 216+ 35" 209 + 48>
A-B (% of B) -0.05 (0.01%) -2.10 (6.13%)"
Percent body fat (%) 352+ 77 329+77 339+703 349+75" 376+44 371+63 362+67 357=x57%
A-B (% of B) -0.30 (0.01%) ~1.90 (5.05%) "
1) Mean = S.D.

2) BMI: Body Mass Index = body weight (kg) / {height (m?)}?

3) N.S.: Not significant difference of supplementation group by Duncan’s mulfiple range test
4) There is significant difference between two groups (control/supplementation) by paired t-test, at *: p<0.05 =+ p<0.01
5) Means with the same letfter in column are not significantly different by Duncan’s muttiple range test, at p<0.05
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Table 5. The skinfold thickness of the subjects during supplementation

Control (N = 35)

Supplementation (N = 40)

Baseline ¥gade 2" grade 3 grade Baseline "grade 2”grade  3°grade
(0 day) (2 week) (2 week) (2 week) (0 day) (2 week) (2 week) (2 week)
Triceps (mm) 152 +19” 1563 =19 153 *19 154 £19%? 187 =34 181 £35% 174 +33% 170 +29°
Suprailioc (mm) 146 =13 144 £1.1 145 £1.1 145 £12% 179 +£32° 174 £29® 169 +£25® 164 +23°
Anterior thigh 206 +1.7 207 £17 206 =17 205 +1.7%% 230 +22 225 £23 219 22 215 £21%
Waist
circumference 80.8 +1.6 798 =13 807 +16 801 +£13%% 848 +14° 838 +12% 81,5 =09 803 = 1.0°
(cm)
Hip
circumference 99.7 +£3.6 999 +35 988 +29 1005 +35" 1003 =52 999 £55 0992 52 089 + 51
(cm)
WHR? 081+002 080+003 081+003 080+0.03" 085+004° 0.84+0.05® 082+ 0.04 0.80=+ 0.04°
1) Mean = SD.

2) N.S.: Not significant difference of supplementation group by Duncan’s multiple range test
3) Means with the same letter in column are not significantly different by Duncan’s multiple range test, at p<0.05

4) WHR is waist/hip circumference ratio

37t YeREA] @ston], HE el 71831 X # &)
223 9A dz2rd B3 A - ol WS WErt et
A st}

=27 As 3 FAXHE, F49 A%, LDL—chole-
sterol, HDL—cholesterol ¥ LDL/HDL ratio®] 7Z-$ &2
AQl zole YehtA] efgteon, B3 F¢ Y A2
WIE AR F ZYAHEL B3 A9 19419 B
& 3gAlolN FoFog Zashs Aog YeERtes(p <
0.05), LDL—cholesterol2 B% Az} 1gtAlo] vla)) 3¢
AelA fFreF oz 23481517 (p < 0.05), HDL (high den-
sity lipoprotein) —cholesterol& H& &, %o W& {9
A]l zols YERER] kgkon} ozt Zulshe AEE B
%t} o] ¥ HDL—cholesterolFxle BFFAFES
H 23 5 UGS AUE 5 e Fag JEn
A ¥ AF 27 (Moon 2000) 53] 2u)7}t 9dod
LDL/HDL ratiok® B%F A - Fof & Fo3Q) zjolE
ERdlo} (p < 0.05), B3 A7 1Al w3 3@AAN &
oz Zashks AL & F AMeH ole AL
WHR ®ig} vt 22 Ao = Yt ol AR
a7} 1@AlelM e o] FoA]A] gkon, 2dAI9} 3dAY]
A A B 2 8y A s g veRke Zie®
Ho|o 2|9} 3949 pruneoiyt raspberry ] EZel
o3t FAtslE e Zg U 6] FES o] H{e B
Zol 9% 53 Fgo g Q3 A% aNg Alsdch

Kim 5(1998)°] ratsell ¥ FE2& % 47 &
T FHAEE FAA 9 3 A2 /93 ZAhp <
0.05)8131 2™, HDL-Z A= lipase BAHUTI
BHugk vk glen, Kim 5(1995) total dietary fiber
A3 o] Z7184E HDL—cholesterolo] £7138}3L Jeong

(1995)°] AF oA FAAEE 2lo] Fof F o] Afa
£ ESAR A 8% Aol ZAHPT T 3t vt gldh
%3 Choi §(2002)0] HIRE o/dS oz X3 B
AE FHAANR A AT AR o] FHoF Fa(p <
0.05)3151 29 8% A4 F HDL FeAHE S71 LDL
ZU2EE 727 HAshe ZoE Bugh nis} Zo] 2
AT A= 9] 4EES 5EEA 5510 Ao R Alsdrt

A sl L F - BN AF s ES Ak
52 AARCEA Axute] e Rl 49
€ "3 (Linner 1992). X3 Adt U ester72 2
Ak} 3P oM o] HF AFEEA aldehydes?) UFQ1 MDA
(malondialdehyde) &} 4—HNE (4—hydroxy—2 (E)—
none—nal) & 7338t Zt GAle] 3HAatst AAQD citrus,
prune ¥ raspberry®] 84 XA AQ 2 A s o
A &35 Ilstuzt BE A, Fo e gF =
9} =2 vlwsgich Fig. 1, 2044 B v} o] i3
e FelHl zel7t JehA] ggrovt, REe 7
- BZ Aol n)3le] 4~HNES] A¢ B35 A, 194 ¥ 2
Aol v]3) 3dAllA F-JAA A vERE (p < 0.05)
PEE FE AF A 39Al0A o)FoREs & F
%lon, MDAY 27 BE3T 254 F93 )
o]7F vreltA] 99kth Nakatani 5-(2000) 2] Qo &5k
H prune W9 superoxide anion radicals ZA% %
methyl linoleate A3} A3 3} vJeh} & Axte] x4
skE As a#el ARk Adollon, Kayano &
(2002) ol °J5hH prune WEE FFEE 4—amino—4—
carboxychroman—2—one, p—coumaric acid, vanillic acid
beta—glucoside, protocatechuic acid, caffeic acid 52
FEOR Qo Ae FilsES Adriy Bust &
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Fig. 1. The serum 4-HNE level of subjects during supplementa-
fion. There is significant difference between two groups control
supplementation by t-test, ot p <0.05.
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Fig. 2. The serum MDA level of subjects during supplemen-
tation. *See footnote on Fig. 1.

AT B} AL AEUYE & 5 stk Aol £

T o] T79 BX3} AAtEo] f3) Abxel os) Ak}
HA FAEst Ado] AGHA Ha ojRo] FrkshE AlAY
e &/g0] A3kl 24 A¥E ALt Linner 1992).
ole] Ae] Pt o] Ak vl Tty zt WANE
gakst Aol B3 AR IR BE A, Fof & g
AEEAdE SA%800 &, 8% myoglobin®ll 98 ABTS
(2, 2" —Azino—di— [3ethylbenztheazoline sulphonate])
7} ABTS * +2 ARl A& Adshs 588 2380
X A8 w25 53¢ A Fig. 39 2t} gz
9] Ae A} EEE F93 2o)7r el gkgko
o, B39 F¢ 23 A 1944 bjstd 2949 3
GACIA st BEIF foH o ke Aoz Yt
Y(p <0.05), 29419 prune® 3949) raspberry? &
Abg} 71502 3t Aoz AlgH) Lui $(2002) ) 9

F3 rasberry®ll3= phenolic phytochemicals®] 55}

Fig. 3. The serum total antioxidant level of subjects during sup-
plementation. *See footnote on Fig. 2.

HE, EgpEo|E E4o] giEe] kst At 4
I B3k o0, Proteggente $(2002) % A7) 25hA
TEAC (Trolox Equivalent Antioxidant Capacity), the
FRAP (Ferric Reducing Ability of Plasma) 9 ORAC
(Oxygen Radical Absorbance Capacity) & 913 72}
A9 disls 54 A3 anthocyanin®) F5H3) ras-
pberry®} prune R @7]ejx] gakslso] 71 A JEt
v 2 ATl AR BEFAl ¥4 pruned} raspberry
H3o sl BEFTe] g W e w5 TUME A
BalFe Aoz Alggch

mba] B ATelME A Eailel AA balance
Ao E8-& F= A3 fEPIE, 7l2AYo} Ao}, &
o), Z135&E prune, raspberry, 531 W2 EGCGE
A=A & 9 Y A QHe] FYFo|len, o] F
22419} 39419 prune™ raspberrye A= B3 =
2 #d A 7H"*°ﬂ ol Holglom, A YAkl A
Al B —oxidation® FZA7|=H AFAQ 29 F1=
YaE AAe Zale] T8 F RoE Algdnh £d
A @ o] iAo BEe Xﬂ/’q”o‘% H3e 948s §
Qom, xRN, Ao}, A6, FFIE 9] Alo] A
Ao INe R QEle] AF 2 VR a9Ho 7
£330 Bt o} o ES] Xé_:‘?‘: Fue] A% AE
ARIEY FAod= HIE TR gowiy d3 XE o
Aol ‘&01}5}01 g3 W) total cholesterol® LDL-chole-
sterol & % A2 F5HE7IR] 4-HNEo] ZA=n
Gt S TS 4 4 A% 53 M 1Y =
311“4—‘”‘301 =9 v1E] aHFRl A 9 et
ANgEe) A BE ugk B O A2 3 9ese

A7} ekt

a7l
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6. ¥% Leptin Bi3} Q0 AR #Y

ZAF RS BE A, Fo| e lepting W3h=
Fig. 49} 2o, z} ¥QIE 7to] AoaAl= Table 63
xdi=}

28 xH 32207 4A lepting ¥HIFHS By
27y BET 25 8% 9o wighs Jehx 3%t
ov, RETY A$ BE Al n)d) I Flshe A%
o] Yeh} Sayama 5(2000) 8 ok$-Aof H3; £ 9]
A%, H, B2 U AxAedA] AA 54 leptin F
=9 A5E FA4% An A5y B4 W A 239 F

250

220 1

19.0 -

16.0

Leptin (pg/mh)

13.0 A

10.0 T
Baseline 1st 2nd 3rd

O Controlgroup B Supplementation groupJ

Fig. 4. The plasma leptin level of subjects during supplemen-
tation. *See footnote on Fig. 1.

7P JAEReH, telx ] FEAAHE T X
A TG % 2 8 F Aate] AstEedar B
o3 A7 Ao} AR A eI E3 A3 ¥
EPo|EE Hanke ) E5%3S TR RS 24
AlA A AR A 9 2 b|vi Ao Qe
leptin® FEE 7M7) &84S she ZAoE vER}
Lee 5(2001) 8] @7lA A3 HEell= Fo71 BF F
HAAHE FXE W] T30 Park 5(2002)¢] db/
db mouse®| A3 FEP|=E FAFE W leptin FEE
7RG Bust A7e} fARE ARE AlgEY 2
A ATRAAE Bd 2T A FAFHA Aol
YEREA] ekghont, H3re] A9 2uAllN A AT
7 -9 go] U7 32 FAIAE JEM (p <
0.05) 2wAlelA A9t slel-gdo] EdlR7} Fadhe
g & F e, dERE 3uAllN &2 daaArt
YERHp<0.05) 3DAlIA sk Ao VeRsith

2 A7l TR o] WS BRdm Ut I

AR, Shalet dzol, 2TIIRIT AAE L) AA

balance #7lo] E&& Ft A2 W], FH2Ael 7
1

Bzl 8Q) AuFZE, prune, raspberry, A3} ©

Table 6. The blood parameters of the subjects during supplementation

Control (N = 35)

Supplementation (N = 40)

Baseline (B)  1"grade 2 grade 3°grade (A) Baseline (B) 17 grade 2 grade 3 grade (A)
(0 day) (2 week) (2 week) (2 week) (0 day) (2 week) (2 week) (2 week)

Hb (g/dh® 135+ 10” 137+ 1.7 136+ 1.3 137+1.1%? 133+ 07 134+ 08 135+ 08 135+ 10%
BUN (mg/dh) 115+ 20 117+ 22 113x 16 1M2+16" 117+ 23 117+ 26 11.4% 24 113+ 23%
GOT (unit) 180+ 31 182+ 33 181 % 26 180x21" 182+ 37 177+ 35 183x 25 182x 62V
GPT (unif) 128+ 55 124= 50 126% 39 12338 129+ 46 123+ 51 131x 46 126+ 43%
TC (mg/d) 17156 £28.1 169.1 +29.9 1689 + 225 172.7 + 37.3" 1749+ 30,0 171.9£ 27.6° 166.1 + 32.3% 161.6 + 20.3°
A-B (% of B) 1.2 (0.69%) -13.3 (7.60%) ™"
TG (mg/d) 808 £326 83.8+335 845%31.4 81.3+355% 905+331 882331 865+348 851+ 355N
A-B (% of B) 0.5 (0.62%) - 54 (597%)"°
DL (mg/d) 1037 £28.8 99.8+ 323 983 *21.9 1020+ 392" 103.9+ 29.4° 1006+ 262° 93.4+ 30.6™ 83.6+21.4°
A-B (% of B) -1.0 (0.93%) -20.7 (19.9%)**
HDL (mg/d) 521 = 54 525+ 63 523+ 69 528+ 67" 532+ 76 5637+ 74 545+ 68 555% 66
A-B (% of B) 0.7 (1.36%) 2.3 (4.32%)"
LDL/HDL Ratio 2.1 = 0.7 19+ 08 18= 05 19=x08" 20 07° 19+ 06° 18% 06™ 16+ 05
A-B (% of B) —0.1 (5.8%) - 0.5(25.23%)"
1) Mean =+ S.D.

2) N.S.: Not significant difference of supplementation group by Duncan’s multiple range test

3) Means with the same letter in column are not significantly different by Duncan’s multiple range test, at p <0.05

4) There is significant difference between two groups (control/supplementation) by paired t-test, at * : p <0.05 *x : p<0.01

5) Hb: Hemoglobin, BUN: Blood urea nitrogen, GOT: Glutamic oxaloacetic transaminase GPT: Glutamic pyruvate transaminase,
TC: Total cholesterol, TG: Triglyceride, LDL: Low density lipoprotein, HDL: High density lipoprotein
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Table 7. Correlation coefficients between skinfold thickness and plasma leptin levet of the subjects during supplementation

Control (N = 35)

Supplementation (N = 40)

Baseline 1st grade 2nd grade  3rd grade Baseline 1st grade 2nd grade  3rd grade

(0 day) (2 week) (2 week) (2 week) (0 day) (2 week) (2 week) (2 week)
Triceps 0.0275 -0.1902 -0.1440 —0.2560 -0.0178 -0.1321 -0.3096™" -0.1917
Suprailiac -0.0696 -0.1704 0.0061 -0.1878 0.0260 -0.3360" -0.1215 -0.1641
Anterior thigh -0.0027 0.0525 -0.1059 -0.1313 -0.1864 0.1006 -0.0537 -0.3372"
WHR -0.0215 0.2832 0.0066 —0.1869 -0.0243 —0.0685 -03131* -0.0338

1) Correlation coefficient is significant difference of supplementation group by Pearson’s correlation test, at *: £ <0.05

FAz 7150l Y AARE 9 48A 9lE pruned
raspberry® A &3], A FA A AN L gt
+ F3o= 3iglon, AMiAkel AHEel B —oxidation
< FA7]ed g3]) 2RI =YY" S 2%l
W, A 7150 B8 Fv AT FA3) 71%0] e
HERI C 39 A7t A A D AT 2] njx)i=
EHE gERlstuz o 7588 e g 20024 69
FH 2002'd 10€97H4] 4708 &2t AAleielen, o A3
£ ookt bS53 2

1) A8Fe) A AL 2294, AL 161.7 cm,
B AFLS 59.3 kg, BMI Hai-2 22.7%t}

2) RETE] Ae Fd% 3, Ay o] A=
B3 A% o FoE8 zlol= A 929tk Supp-
lementation79] FEHE KA Aol giKoy F
H OBSEE Bu Adhes ARYS ¢ 5 g%led, A
o] Afa AFY AF dixTelMeE 23 2ozt
©1} supplementation?d] 7% BE Ao 3gAQ B
95 Foll Aoz F7I 02 YeRthp < 0.05).

3) tixT A% 2z @A AT, BMI, AL 2 AA
e W3k §oFRl zlo|7t veRtA] ekgkon) supple-
mentationT2] ANF] A BF HWoj nlsle] BFE Fo
3.0 kg A= A3k Ao2 Jehdt) AXHEF A
¢ BE Ao vja] BEF Fo {23 7av) veRy
baselinesol| Bl&] 3GA oA F2AQ A AHE o}
Ehlo} (p < 0.05), BF Aol vla] 2.1 kg AE ZAhdh=
Ao R Jeptor A WE HA] BF ARy B
Foll 231 Za 7o) YeRTtH(p <0.05).

4) 3gl-9YHo] E8 v (WHR) Q] ¥dl= HE Hoj
Hj3] ®ZF Fof f2)8t 74 Ado] e e s (p < 0.09),
A T 573 Ao Ae dixreds AT, A%
& % dER 25§31 o7} JeRIR] gotoy, B
B¢ AT AEES BE Ao vjE 39
Al TollA FelH oz Hadh= A oZ YeRGtHp < 0.05).
BETO B¢ sgEds B3 A vis 29419 394

oA FoF o Fasks Ao Yeht(p <0.05), BF
Aol vlsl 4.5 cm7t 23 oW, WHRS 25 el ]
3 2dAIg 3dAlolA Feldor Thiadkes AR e
WoHp <0.05).

5) dzxdy A¢ 8 AL FAFQl zleole Yept
2 dkow, BT A F FHAHEL BF AF 1
Aol Hlg] 3dAlNA FelAeZ TAhdhe Fog e
oo (p < 0.05), LDL—cholesterol® LDL/HDL ratio=
BZ Ax 190 88 3dAlelN feldoz gash=
oz Vet (p<0.05).

6) 4—HNES} MDAE tiZ7-9] % #2142l &e)7} b
ERER] elorout B3 - BEF Aof vlsle] 4-HNE
9] A9 BE A, 194 2 29 vl 3dAlN 9
Al ZHaut YERteH (p < 0.05), & 38} 5= BE
o Zf BF A3 1A Hj3le 29A 9} 3ebAelA
st FE rHog Frtehe Aoz YERtHp <
0.05).

7) dExTH BRI BT 8% ¥99 ¥k JeRA
dxot, BEFTe] A B Ao ujs] oGt Frlshe A3
o] Yehtor, 7} dAE AoaAlE Bl gz 7
T+ YA ze7F deh R dgko), wEel A4 2d
Al g A2 dE] -] Ealvt 29 AdudA
£ UEP ST (p <0.05), HEIF2] B¢ 3Ale 29 4
H2A7E YRt <0.05).

ool AAE Edig B B dolN 6F T YA
Aol& st AR Falet A balance #X19 =
& F+= A3 FER|L, 7l2AYol ZHrx|o}, Bol Ay
#ZE, prune, raspberry, 512 W¢ EGCGE AR
w3l 2 EA A el felAolglon, o] F 2utAIe}
3AIY] pruned} raspberryt= AR £, <2 @A A
el siAdel fFFelIgls, AeAkel AAake] B —oxi-
dationg FZA71ed G52 £ FEURL A
2ol B8 & 2oF Algdr) £ a1 9 o)
ARad] e AAHE WEEe 982 sigion, =3
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AR, TAe), R FRIT 9] o] A9
zatoz Aol AF 2 VI5E Ao agag
& w5 ohjel, o5 AR Yol AY AEQ A=
2R FAle H8E F1 dowA I3 XA dialel
#oqsly 3 ] total cholesterol®} LDL—cholesterol
£ 1 23 J,].A}g].gﬂo] 4—HNEQ] 7+4¢} 61-)\}3,-_} =
9 37t a%E & QA 53] AAY 29 F
g-dddo] Ed B]89] FHHQ 74 L AL A}
FEY Fae FE o B A AR B APes ¢
2A71e A%} Uepi,
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