Korean J. Food & Nutr. Vol. 21. No. 1, 71~78 (2008) THE KOREAN JOURNAL OF

U=MEBGCHUK
FOOD AND NUTRITION

Effects of Mulberry-Leaf Powder Tofu on Carpus Mineral Density, Biochemical Markers of
Bone Turnover and Lipid Profiles in Female University Students from
Choongnam Consuming Low Calcium Diet
+ . . * . KK
Ae-Jung Kim, Myung-Hwan Kim , Myung-Ryun Han, Mi-Kyeong Choi
Mi-Hyun Kim™~ and Nam-Mi Kang****

Dept. of Food and Nutrition, Hyejeon College, Chungnam 350-702, Korea
*Dept. of Food Engineering, Dankook University, Cheonan 330-714, Korea
**Dept. of Human Nutrition and Food Science, Chungwon University, Choongnam 350-70, Korea

mDeptA of Food and Nutrtion, Kangwon National University, Gangwon 245-711, Korea
”“Dept. of Nursing Sciencet, Konkuk University, Chungju 380-701, Korea

Abstract

This study examined the effects of mulberry-leaf powder Tofi(MPT) on the anthropometric measurements, bone mineral
density(BMD), biochemical markers of bone tumnover, serum lipid levels of and macrominerals status in 30 female university
students living in Choongnam with low dietary Ca intake was low(mean daily intake=524.66+21.47 mg/day). The subjects
received the MPT supplemented(100 g/day) for 4 weeks. The nutrient content per 100 g MPT was 84.10 kcal(energy), 8.98
g(protein), 0.53 mg(fiber), 211.33 mg(Ca) and 1.59 g(fat). Anthropometric measurements, 24-hour dietary recall, carpus BMD
using DEXA, select BMD biomarckers(serum alkaline phophatase activity, osteocalcin, urinary deoxypyridinoline), serum
protein levels, albumin, and glucose levels, lipid profiles(cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol) and
serum macrominerals(Ca, Ca/P ratio, Mg) were analyzed before and after MPT supplementation. Following MPT supple-
mentation, there was no significant differences in anthropometric measurements, nutrient intakes, carpus BMD, serum
alkaline phosphatase activity, osteocalcin, and urinary deoxypyridinoline, serum levels of protein, albumin, and glucose or
lipid profiles with AI, HTR, LHR and CRF. However, there were significant increases in dietary calcium as well as decreases
in serum triglycerides with MPT supplementation. Although further research is needed, these results that regular intake MPT
could prevent bone and cardiovascular diseases.
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Fig. 1. The 2% mulberry-leaf powder Tofu.
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Table 1. Anthropometric measurements of the subjects

(n=30)
Variables Pre-treatment Post-treatment p-valuez)
(4 weeks)
Age(yrs) 21.13+ 1.327 - -
Height(cm) 161.26+ 5.10 - -
Weight(kg) 61.66+1041  61.01£10.51 NS
BMi(kg/m)” 2376+ 372 23.53: 379 NS
Body fat(%) 3288+ 516  32.56+ 6.14 NS
WHR(%)" 0.85+ 0.04 0.84+ 0.05 NS

Y Mean+SD, ¥ Significance as determined by paired #-test,
NS: not significant, ” Body Mass Index, Y Waist Hip Ratio.
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Anthropometric measurements”

MPT administration”

Blood sampling”

Fig. 2. Experimental design.

b Height, weigh, BMI, body fat, and WHR were analyzed by Inbody 3.0 before and after MPT administration,
> MPT(Fig. 1.) was administered for 4 weeks to 30 female university students,

¥ Blood sampling were done 3 times for biochemical assessments.
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4) 83 XA Y lipase activity ZH

A XA 2 ZY AHE, HDL-cholesterol 2 LDL-
cholesterol’"-& A 3} 8Fa1 5241 7)(Selectra 11, Vital scientific
NV, Amsterdam, Holland)E A}8-3}7 20, A lipase acti-
vity’’E 2% & kit(Randox Co, Ltd, NY, USA)S A3}
ADVIA 1650(Bayer Co, Ltd, NY, UAS)Z =3 s}s]ch

AR SRARY B AVAEY B
A} (atherogenic index: Al), 41791 8 A|G¥(cardiac risk factor:
CRF), HTR(high density lipoprotein cholesterol and total

cholesterol ratio), LHR(low density lipoprotein cholesterol ra-

tio)& THe] F2ell ejgle] FEsao?®.

Al=(Total cholesterol —HDL-cholesterol)yHDL-cholesterol

LHR=LDL-cholesterol/HDL-cholesterol

HTR=HDL-cholesterol/total cholesterol

CRF=Total cholesterol/HDL-cholesterol
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Table 2, Mean daily energy and nutrient intakes of the subjects (n=30)
. Post-treatment % of DRIs”
Variables Pre-treatment p-value
(4 weeks) Pre-treatment Post-treatment

Energy(kcal) 1,666.46+121.62 1,603.39+126.68 83.32(EER)” 80.17(EER) NS
Total protein(g) 4945+ 1.65 56.44+ 320 89.91(RI)” 102.62(RI) NS
Plant protein(g) 26.24+ 3.58 3530+ 3.54 NS
Animal protein(g) 2321+ 279 21.14+ 3.12 NS
Carbohydrate(g) 270.94+ 1043 258.38+ 15.31 NS
Fiber(g) 7.92+ 3.15 814+ 320 NS
Total Calcium(mg) 524.66+ 21.47 688.90+ 23.38 74.95(RI) 98.41(RI) *
Plant Calcium(mg) 226.77+ 21.47 398.01+ 31.38 ok
Animal Calcium(mg) 297.89+ 59.69 290.89+ 68.33 NS
Phosporus(mg) 1046.85+ 74.50 790.33+ 25.12 *

Y MeantSD, * Significance as determined by paired r-test, NS: not significant, *p<0.05, *p<0.01,
® DRI: Dietary Reference Intakes for Korean, EER: Estimated Energy Requirements, RI: Recommended Intake.



)
=

Vol. 21, No. 1(2008) ol

e

b T 75

He

o A7} TR A3 WL 1666.46 keal(EERS] 83.32%), A3 e Wyt M2 W2 v EA] ¥4 (bone remodel-
$= 1603.39 keal(EERS] 80.17%) = AT & Gk A ing)o] o]FojA T} AN E FFF FHA | #F

FZol et drstE, g, A AH vlee 43 A < o] 9o, FUFTSE XS B2 dA 4%
66.03:11.87:23.10, ¥ F 64.46:14.08:21.46 5 A1F Helle oM o] wFo] AAAA Brt. EFF9 3489 55,
Tl HF vlgo] e Ho|YA|T, AF Fo v o Z Z WA E(bone turnover rate) IFFAFEL}; ZEZA|
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3. &5 2T U IJCHAKKIE Hst A F 3042 gane AN FES EAo B 2 A
W] thAk= IZ A E(osteoclast)ol] 2]&F EE(bone resor- 7} 52 4% A €A alkaline phosphatase 4], 83 osteo-
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Table 3. BMD of carpus and bone metabolism markers of the subjects (n=30)
Variables Pre-treatment Post-treatment(4 weeks) p-valuez) Normal range3)
BMD(g/cr)” Ultradis 031 0.04" 035+ 0.06 NS 0.36~0.49
Distal 045+ 0.04 0.48+ 0.05 NS 0.41~0.55
Average 0.38+ 0.02 0.42+ 0.03 NS 0.385~0.520
Alkaline phosphatase(TU/ £ ) 68.39+12.98 62.91+£14.49 NS 39~117
Osteocalcin(ng/d{) 21.88+ 8.20 21.98+ 7.73 NS 11~43
DPD(RUY(nM/mM Cre)” 747+ 1.58 7.10+ 1.84 NS 25~6.5

Y Mean+SD, ¥ Significance as determined by student r-test, NS: not significant, *p<0.05,
% Normal range by SMSI(Seoul Medical Science Institute), ¥ Bone Mineral Density, ” Deoxypyridinolin.

Table 4. Serum levels of total protein, albumin and glucose of the subjects (n=30)
Variables Pre-treatment Fost-treatment Post-treatment p-Valuez) Normal range”
(2 weeks) (4 weeks)
Total protein(g/de) 7.68£0.38" 7.530.41 7.6120.33 NS 6.5~83
Albumin(g/d?) 4.72+0.26 4.67+0.22 4.72+0.20 NS 35~53
Glucose(mg/de) 80.69+6.43 79.61+£7.84 75.61+7.84 NS 70~110

D Meandstandard deviation,

? Values with different superscripts within the column are significantly different at ¢=0.05 by Duncan's muitiple range test, NS: not significant,
) Normal range by SMSI(Seoul Medical Science Institute).
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Table 5. Serum lipid parameters, Al, HTR, LHR and CRF of the subjects (n=30)
Variables Pre-treatment Post-treatment Post-treatment p-value? Normal range”
(2 weeks) (4 weeks)
Total cholesterol(mg/d?) 183.48+31.07" 182.30+28.53 177.43+24.11 NS <200
Triglyceride(mg/d4) 112.87+88.03° 99.3057.50 88.65+42.26° * <150
HDL-cholesterol(mg/d) 54.43+10.44 56.30+ 1.87 56.09 9.09 NS 42~74
LDL-cholesterol(mg/df) 102.43+24.44 104.44+22.71 96.17£21.22 NS <130
Lipase activity(U/ £) 35.13+ 6.26 34.00+ 5.79 33.26= 7.93 NS <60
A 237+ 0.05 224+ 0.03 2.16+ 0.03 NS <3.0
LHR” 1.88+ 0.14 1.86+ 0.10 1.72+ 0.14 NS -
HTR® 0.30+ 0.02 031 0.04 0.32+ 0.05 NS -
CRF” 337+ 0.04 3.23+ 0.06 3.15+ 0.06 NS <7.0
D Mean+SD,

% Values with different superscripts within the column are significantly different at @=0.05 by Duncan's multiple range test,

¥ Normal range by SMSI(Seoul Medical Science Institute),

™. not significant,

Atherogenic index,

% Low density lipoprotein cholesterol and high density lipoprotein ratio, ® High density lipoprotein cholesterol and total cholesterol ratio,

) Cardiac risk factor.
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Table 6. Serum Ca, Ca/P ratio and Mg levels of the subjects

e

u}
=

jatn}

7R

77

(n=30)

Post-treatment

Post-treatment

Variables Pre-treatment p-valuez) Normal range3)
(2 weeks) (4 weeks)
Calcium(mg/d) 9.53:0.34" 9.80:£0.42 9.85+0.27 NS 82~10.8
Ca/P ratio 2.3140.19 2.54+0.11 2.45+0.29 NS -
Magnesium(mg/d¢) 1.84+0.42 2.15+0.15 2.22+0.15 NS 147~2.70

Y Mean=SD, * Values with different superscripts within the column are significantly different at @=0.05 by Duncan's multiple range test,

NS: not significant, ¥
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Normal range by SMSI(Seoul Medical Science Institute).
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