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Effects of Mulberry-Leaf Powder Tofu Consumption on Serum
Lipid Profiles, Ca, Ca/P Ratio and Pb Status in Middle-Aged Women

Kim AJ'*, Kim MH?, and Kun-Sub Chung’
'Department of Food & Nutrition. Hyejeon College
*Department of Food Engineering, Dankook University
*Department of Biological Resources & Technology, Yonsei University

Abstract This study was carried out to investigate the effects of mulberry-leaf powder Tofir (MPT) on serum lipids
profiles, Ca levels, Ca/P ratio and Pb levels in 30 middle aged obese women living in the Choongnam area. 100 g/day
MPT was consumed for 4 weeks. The nutrient contents per 100 g MPT were 86.71 kcal (energy), 8.98 g protein, 0.53 mg
fiber, 211.33 mg Ca and 1.59 g fat. Anthropometric measurements, 24 h recall dietary intakes, serum levels of protein,
albumin, glucose, Ca and Pb, lipid profiles (cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol), and the Ca/P ratio
were analyzed before and after consumption of MPT. After consumption of MPT, there were no significant differences in
anthropometric measurements, the levels of serum protein, albumin, glucose, total cholesterol, HDL-cholesterol, lipase
activity, HTR (HDL-cholesterol /total cholesterol), CRF (cardiac risk factor), Ca, Ca/P ratio and Pb. There were decreases
in the levels of serum triglyceride, LDL-cholesterol, Al (atherogenic index) and LHR (LDL-cholesterol/HDL-cholesterol).
Significantly increased dietary intakes of plant protein, total Ca, and plant Ca were observed.

Key words: mulberry-leaf powder 7ofir (MPT), anthropometric measurements, serum lipid profiles, 24-recall dietary intake
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Fig. 1.Tofu containing 2% Mulberry-leaf powder. 84.10 kcal
(energy), 8.40 g (protein), 0.20 g (fiber), 3.50 g (fat) and 159.00 mg
(Ca)/100 g of 0% MPT. 86.71 kcal (energy), 8.98 g (protein), 0.53 g
(fiber), 1.59 g (fat) and 211.33 mg (Ca)/100 g of 2% MPT.
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Table 1. Anthropometric measurements of the subjects

Post-treatment

. 3 2
Variables Pre-treatment (4 weeks) P-value
Age (years) 43.05+3.22" - -
Height (cm) 159.60£5.29 - }
Weight (kg) 70.26 +9.66 64.78 £8.11 NS
BMI (kg/m’)”  2745+193  2530+231 NS
Body fat (%) 3427£3.24 31.05£3.21 NS
WHR" 0.87+0.04 0.85+0.05 NS
"mean = S.D.
Zsignificance was analyzed by student r-test (p < 0.05).
“Body Mass Index.
“Waist Hip Ratio.
(18)(Table HO.& sted 2005 1Y€ 204FE 129 18974 4

F oo wolnd A RN AH A $E= AL, AERA T
< AAelAThFig. 2). Blww ArbERe] AHFE A S(19)
& Faz sl sk et Abgel Fel glol dHE 4 sle
(100 gldayys 371 21AL & 9shz 7o) zefsh] @ dH=
23t g ARRe] QHseS stk

AQE B4 AR AFES AT S Inbody 3.0(Bio-clec-

trical Impedance Fatness Analyzer, Blospace Co., Seoul, Korea)
& 0)183led A AR (Body Mass Index, BMI), A&, #|A|

e A 5 SYsl

|
i
fo
UMY
>
,% :
—Ed‘
0.
lm
L.

OJ.L

o
ojorals|of A s sl ojokuvh i:LE“(Can Pno O Computer
aided nutritional analySIS program for professionals)S ©| -8l
Az,

sloy Msiat ZA}

AY L WY el 2ole) BolE o} 1247 FANY F
A 10mL % Aatgich, WA e deoa 127
A3k T 4°C, 1500 mpmelA] 1587k lelslel #H g lgle
2R 24 A T0CelN BN Sl

Y & G, gxn 2 ¥g 2. Ay F vy o
20y 83 & oA =44 ki(Bayer Co., Lid., Dresden, Ger-
manyys AR ADVIA 1650(Bayer Co., Ltd., Dresden, Ger-

Variables

Days

123456789101l

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Anthropometric measurements'' *

MPT consumption™ R

Blood sampling™ * *

Fig. 2. Experimental design.

"Height, Weigh, BML, Body fat, and WHR were analyzed by Inbody 3.0 before and after MPT administration for 4 weeks.
“MPT (Fig 1.) were administered for 4 weeks to middle-aged obese women.

YBlood sampling were done 3 times for biochemical assessments.
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many)= 540 nmollA §BEE Sy €3 2 Fher00)
o A iy =xye | kit(Bayer Co., Ltd., Dresden, Germany)S
AR8-8te] ADVIA 1650(Bayer Co., Ltd,, Dresden, Germany)2
596 nmell A FE=E SAsIlrh. 20y €9 =44 kitBayer
Co.,, Ltd, Dresden, Germany)E Ah&3a}e] ADVIA 1650(Bayer
Co., Ltd., Dresden, Germany)2 340 nmellX 35S =A%}

3 AA L lipase activity &4: &3 Triglyceride, Total
cholesterol, HDL-cholesterol % LDL-cholesterol(20)&- A8 8}-82)-%.
41 7](Selectra 11, Vital scientific NV, Amsteldam, Holland)S A}
Sokurh. 28]l H4 lipase activity(20y= % lipase activity 2
& kit(Randox Co. Ltd, NY, USA)E A3l ADVIA 1650
(Bayer Co., Ltd., NY, USA)E ZA3s}9r}

A”IA AE: YT wBA) BAY ATAS 5
7 5}A] T (atherogenic index: Al), 41749 % 2] %> (cardiac risk fac-
tor: CRF), HTR(high density lipoprotein cholesterol and total
cholesterol ratio), LHR(low density lipoprotein cholesterol ratio)S
ofefeh & FAell olate] EsIIrk21,22).

= (Total cholesterol — HDL-cholesterol)/HDL-cholesterol
LHR = LDL-cholesterol/HDL-cholesterol
HTR = HDL-cholesterol/total cholesterol
CRF =Total cholesterol/HDL-cholesterol

83 Ca, Calp ratio € Pb &24: 9% 1 mLS 25l micro-
wave digestion system(Ethos touc control, Milestone, Bergamo,

ltaly)o &2 Hallsted HHg vk ) ICP spectrometer(Atomscan
advantage axial sequermal plasma spectrometer, Thermo Jarrell

Ash Co., Franklin, MA, USAY23)E o]&ale] o}akir)d 2 =

FEUFS YYR U A AHgE BE /TR 5]
del 2Ae WA s ARe) ML T Ferry AE
79l 04% EDTA £olol], §2)d%Eel 7495 2algielo] 24

- T
2 olg BT 23 3R 3 o4 AHaislen iz
N 5712 AAT 5 ALgsldn

Az % SHXME
FHE EE AE+ SAS(Statistical Analysis System, ver 8.01)

Table 2. Mean daily energy and nutrient intakes of the subjects

package® o]&ste] Y+ TFHAE Talgicy mo)
AR A A 2R B AF 45 2 Y] pe
o4 ANOVA % Duncan’s multiple range test= £-9]
azsleh o 43 43 43 457 Folw 2ge

Student’s t-test® 7Z3}9it)

R

K
[

HoE HHst

B Atk AAAE AR Table 13+ 2T e
& 43.054), ot AL 15960 cmS! FdAAdL garo g wio

Bk HrmEE gzmu) 4

S g

fu e —'.,\ e

.
A

—Hr‘
0.0
A
=)

e me My

o

]

=2

K
)]
3t

G AFA AR A AEY A5, AR

W2 sElel Jdrdoled BIS(WHR)MN §-9&e) 2ol ¢t

=7 AT &
Ela bkré &, T A H ek Bge 4
65:12: 259} 64:14:247 43 Aol whge

1
& olglARt, 43 Sole WY sEom
k

ST 43 A JERAV IR men 43 F

= 137% TS HRo) folH9l ol gtk

e AR HA F@led g7t 43 DG
]_

o]H o2 F7Hp<0.05)=3AT]
A HFH 3= 1373 g2 w2
O | YgPTlois 9uT
p<005EoL], o] 43 E

Aelal i wolra HylpERel 43

N ]
);1'_‘?1_}4 Zh2 2 =] gko. /Hi] 3_];} _’7_ —.szl' %9] jlog
Eot

I .
(p<0.05), & Z-Ep<0.05), 284 da(p<0.05)

3)
Variables Pre-treatment Post-treatment 70 of DRIs p-value
(4 weeks) Pre-treatment Post-treatment
Energy (kcal) 1,708.80 % 185.81" 1,739.17 £ 77.18% 89.93 (EER)? 91.53 (EER) NS
Total protein (g) 52.71£8.93 62.0943.71 117.13 (RIy” 137.98 (RI) NS
Plant protein (g) 31394381 41.64+1.69 *
Animal protein (g) 2131+547 20.45+2.03 NS
Carbohydrate (g) 271.06+12.97 279.86+12.21 NS
Fiber (g) 13.25+0.92 13.7342.92 NS
Total Calcium (mg) 650.58 +14.38 832.78 +104.47 92.94 (R 118.96 (RI) *
Plant Calcium (mg) 304.39 +7.83 450.57 £ 74.99 *
Animal Calcium (mg) 346.18 1+ 7.56 382.20429.99 NS
Phosphorus (mg) 1,053.44£11.39 93342 +51.21 NS
medn +S.D.

“significance was analyzed by student r-test (p < 0.05).

"DRI Dietary Reference Intakes tor Korean, EER: Fstimated Energy Requirements, RI: Recommended Intake.
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Table 3. Serum levels of total protein, albumin and glucose of the subjects

ul& 2 sl 3 Qe

Groups Post-treatment Post-treatment } ) 5
Variables . Pre-treatment (2 weeks) (4 wecks) P-value Normal range
Total protein (g/dL) 736+£0.23" 7514061 7.69 +0.43%7 NS 6.5-8.3
Albumin (g/dL) 4611016 4624033 474 +037" NS 3.5-53
Glucose (mg/dL) 90.78 =12.61 84.68 = 14.00 80.25 12131 NS 70-110

Umean+8.D.

“values with different superscripts within the column are significantly different at « =0.05 by Duncan’s multiple range test.

NS: not significant.
"normal range by SMSI (Seoul Medical Science Institute).

Bl dg e AF A AR 23 L AR 47 5 el ol olHel AaE RHASVE HTR¥ CRFe o2l 2ot glolrh
o] zol7} igiTh. Z1e] lipase B AF A3 Foll felAel et gldTh
2 XE=E Hst 2 ZE Zanrl Hg % geE Hs

Elviehs A4 4 SR a5 FHoE Agoe] Ay Table 5 BATE 7T A3 A3k Sof I 247, 2/
sheo} s A Aol QG T Heldfrael M QL MIE, S Table 5o AAIE wpol Prd B Apn w
Ui Gl WskE <l ik R Eo] sofufal glew el QR WHERE AA AEE AFE 65058 mp)t FHEF A
SHe L A Sel A eIl dsle] olflg i F7lE F 83278 mg)el dH 24 F RS Gl E9lon,
Coltk17). WA EuzEE wee] Al GRS e ol AL Hrhen ARl mit frelzlel atels vhehdA} ook
RA 2l A(S), S (9), AEA(13), T TR AolIAt ok Adistel] whel Sl o3k SR el R AshE] W
A k. Aolilfie tivle] FulE FTMA A Beal Hew, o2 T 22 Sdel Fsie Al ABIEAR )
G BMAPeRA dE F FdAEE FLE AT &) T Uk 2 kel e Ao el aEE o] 9lar,
7F QUSRS dTh(10). FHH o] 7 AspbollA] Akt v) el eddome el ofgth AEY g, Ak 13
F(soapsyE G kvl o] Tl BRAORA W o] SHgE Fol Sdvk@). A 7L vheke] ol leEE Ak, v)gela}
g e STRTIRR Aol Aol ] §E = oabdRem HebA i, Aol ZAyo] 2 A, A
AstrlRivhs A2 A deia lEuk2s) ol el 7ol A Al B g7 AlskeA ) duiste] gk ol $5 FY 5
el = Wellglzz 2hgsto] Y FaaEE el o & LR 6). F 2 fol FE A7) s of
T nE AoR AzbE 7HA o] Qlakeke] dapAle] ik v ool i Arl.

el JrbE R G, A AF) 43 e e 894 27k A el S R T vo1EE d A4
A WokE Table 400 Al whe}h ok ol H7)E Aol el 9lom I o] B3 A F5 1919 tight

Al wheb G SR (p<0.05)7 LDL-cholesterol(p < 0.05) junctions HSIAA W FFE ZUPARIC Hasiolom, 2y

o el Wl ge F7E RasICH26)

S oo R 7hasl WhHel & Fe2ElE3} HDL-cholesterol o ekS ! 13} 8
ol el Aol afeolzh GERbR] ettt A¥dA AR A} A At gl doid ool Aolrr vehAl eiw =
8¥ %= Al LHR, HTR % CRF(Tabic 4) 7F&-t] Al <0.05), oA At wohxlis AHIYRS B9l e BRI & q91S ek
LHR(p <0.05)2 BB 7P A3 Aol vjs) 43 5 & Fodolhz FRAHIE el I AMES B 2Fe dgn
Table 4. Serum lipid parameters, A, HTR, LHR and CRF of the subjects
o T Groups o Post-treatment Post-treatment v ) 4
Variables T Pre-treatment (2 weeks) (4 weeks) P-value Normal range

Total cholesterol (mg/dL.) 205.70 £ 35.89" 191.52+£33.72 183.56 £27.80%° NS <200
Triglyceride (mg/dL) 194.85 £ 60.31+ 112.37+£54.71° 107.22+59.01° * <150
HDIL.-cholesterol (mg/dL) 5147830 52.00+6.92 55.25+9.608 NS 42-74
LDL-cholesterol (mg/dL.) 124.60 £27.48" 121.00+25.58" 11222 £9.60° * <130
Lipase activity (U/L) 30.44 +6.65 32.25+6.61 35.16 £ 6.95" NS <60
A" 3.00+£0.02¢ 268+0.01° 2.324+0.01° * <3.0
LLHRY 3.37+0.03 224+0.02° 2.16£0.04" * -

HTR" 0.251£0.03 0.27£0.01 0.30£0.05™ NS -

CRF” 4.00£0.04 3.68£0.02 3.394£0.07" NS <7.0

"mean=S.D.

“values with different superseripts within the column are significantly different at o =0.05 by Duncan’s multiple range test.

NS: not significant.
“normal range by SMSI (Seoul Medical Science Institute).

BAL Atherogenic index = (total cholesterol-HDL-cholesterol I IDI.-cholesterol.

“LHR: Low density lipoprotein cholesterol and high density lipoprotein ratio = LDI.~cholesterol/HDL-cholesterol.

“HTR: High density lipoprotein cholesterol and total cholesterol ratio = HDL-cholesterol/total cholesterol.

PCRF: Cardiac risk factor = Total cholesterol/HDL-cholesterol.
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Table 5. Serum Ca, Ca/P ratio and Pb levels of the subjects

32 A 38 WA 33 (2006)

. Groups Pre-treatment Post-treatment Post-treatment P-value Normal range”
Variables (2 weeks) (4 weeks) g
Calcium (mg/dL) 9.43+0.38" 9.49+0.61 9.84 +0.70M2 NS 82-10.8
Ca/P ratio 2.51+0.59 2.58+0.19 2.62+£021% NS -
Lead (ng/dL) 7.5240.29 7.22+0.30 6.61 £0.25" NS <20
Ymean £ S.D.

Jvalues with different superscripts within the column are significantly different at o = 0.05 by Duncan’s multiple range test.

NS: not significant.
“normal range by SMSI (Seoul Medical Science Institute).
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