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The Effects of Mulberry Fruit Extract Supplementation on the
Serum Mineral Contents and Oxidative Stress Markers of
Middle-Aged Humans Living in Choongnam Area
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Abstract Effects of mulberry fruit extract (MFE) on the levels of serum mineral and serum oxidative stress markers on 31
middle-aged humans (16 males and 15 females) supplemented with MFE for 4 weeks were investigated. Contents of mineral
per 100 g MFE were 80.66 (Ca), 12.26 (Mg), 6.26 (Fe), 0.05 (Cu), and 4.04 mg (Zn). Relative scavenging activities of MFE
and its cyanidin-3-glucoside on 1,1-diphenyl-2-picrylhydrazyl (DPPH) were 34 and 85%, respectively, using ascorbic acid as
standard. Anthropometry measurements, serum mineral (Ca, Mg, Fe, Cu, and Zn) levels, and serum oxidative stress markers
were analyzed before and after supplementation of MFE. After supplementation of MFE, no significant differences were
observed in anthropometry measurements and levels of serum thiobarbituric acid reactive substance (TBARS) in males and
females, and ferric-reducing ability plasma (FRAP) in males, whereas serum mineral levels (Fe in males, and Fe, Cu, and Zn
in females) and serum FRAP levels (both males and females) increased significantly.
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Fig. 1. Flow diagram for mulberry fruit extract processing.
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Fig. 2. Experimental design.
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Table 1. The anthropometric measurements of subjects
. Male (n = 16) Female (n=15)
Variables p-value? p-value
Before After 4 weeks Before After 4 weeks
Age (year) 4525+ 11.62" - - 50.07+ 9.68 - -
Height (cm) 173.06% 5.79 - - 153.87+ 4388 - -
Weight (kg) 79.85+ 11.00 80.18+11.29 NS 5735+ 11.27 5726+ 1141 NS
BMI (kg/m?)® 2723+ 327 2736+ 3.49 NS 2415+ 382 24.18+ 3.80 NS
WHRY 091+ 0.03 0.90+ 0.12 NS 0.88+ 0.04 0.87+ 0.05 NS
Fat mass (%) 2357+ 433 23.56+ 4.50 NS 2915+ 6.74 2750+ 6.63 NS
LBM (kg)” 60.83+ 7.18 60.98 £ 6.63 NS 4021+ 525 41.03+ 5.31 NS

All data were triple measurement.

"Data are shown as mean + standard deviation.

ISignificance as determined by student f-test. NS: Not significant.
BMI: Body Mass Index.

YWHR: Wait Hip ratio.

SLBM: Lean Body Mass.
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Table 2. The mineral contents of MFE (mg/100 g MFE)
Variables Ca Mg Fe Cu Zn
MFE" 80.66 + 3.90% 1226 £4.90 626+ 1.90 0.05+1.18 4.04+£0.45

All data were triple measurement.
UMFE: Mulberry fruit extract.
Data are shown as mean = standard deviation.

8

Radical scavenging rate (%)

MFE C-3-glucoside VitC

Fig. 3. Scavenging effects of extract MFE and it’s cyanidin 3-
glucoside on 1,1-diphenyl-2-picrylhydrzyl (DPPH) radical. All
data were tripled, MFE: mulberry fruit extract (0.2 mL/mL), C-3-
glucoside: cyanidine 3-glucoside (10 pg/mL), Vitamin C: positive
control (10 pg/mL).
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Table 3-1. The serum mineral levels of male subjects
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Male subject (n=16)

Variables
Before After 2 weeks After 4 weeks p-value Normal range”
Ca (mg/dL) 936+ 332V 9.81+ 3.81 990+ 1.65 NS 8.2-10.8 mg/dL
Mg (mg/dL) 1.39+ 0.32 146+ 0.86 141+ 0.63 NS 1.47-2.71 mg/dL
Fe (ng/dL) 100.12 +£17.52 120.62 £ 12.41® 155.33 £ 19.80° * 65-157 pg/dL
Cu (ug/dL) 129.10+13.33 130.88 £ 12.24 139.23+11.89 NS 70-155 pg/dL
Zn (pg/dL) 12423+ 1.08 12224+ 1.10 123.56+ 1.05 NS 70-155 pg/dL

All data were triple measurement.
UData are shown as mean + standard deviation.

PValues with different superscripts within the column are significantly different at o = 0.05 by Duncan’s mltiple range test. NS: Not significant.

AClinical range of SMSL (Seoul Medical Science Institute).

Table 3-2. The serum mineral levels of female subjects

Female subject (n=15)

Variables
Before After 2 weeks After 4 weeks p-value Normal range”
Ca (mg/dL) 871+ 2.46Y 9.59+ 1.08 10.32+ 1.67 NS 8.2-10.8 mg/dL
Mg (mg/dL) 164+ 0442 170+ 0.42° 175+ 0.39° NS 1.47-2.71 mg/dL
Fe (ug/dL) 12634 = 19.11° 13912+ 10.61% 156.52 + 15.42° x 65-157 pg/dL
Cu (ug/dL) 10532+ 11.18° 12671 £21 .91 156.22 +28.12° * 70-155 pg/dL
Zn (ug/dL) 8534+ 4.52° 120,42 + 10,34 137.54 +27.20° * 70-155 pg/dL

All data were triple measurement.
"Data are shown as mean + standard deviation.

DValues with different superscripts within the column are significantly different at o = 0.05 by Duncan’s mltiple range test. NS: Not significant.

Clinical range of SMSL (Seoul Medical Science Institute).
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Table 4. The levels of serum FRAP and TBARS

. Male (n=16) Female (n=15)
Variable
Before After 4 weeks p-value Before After 4 weeks p-value
TBARS (pmoV/L) 61.05+ 1329 5451+ 13.15 70.19+ 15.90 5447+ 1321 NS
FRAP (umol/L)  1199.03+67.77  1500.19 + 16547 1078.73 £ 12437  1481.52 +£161.03 *

All data were triple measurement.
YData are shown as mean + standard deviation.

ASignificance as determined by student ¢-test. NS: Not significant, *p < 0.05.
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