J Korean Soc Food Sci Nutr
41(10), 1388~1394(2012)

Zdz=digdof

—

o hE

TASE0
Angiotensin Converting Enzyme | X5l &t

SF=- &) 3 o ok 3} 5} 5] %]
http://dx.doi.org/10.3746/jkfn.2012.41.10.1388

FE=9| gitetetdnt
M
o
i
MEIISEES

Antioxidant and Angiotensin Converting Enzyme I Inhibitory Activities of Extracts
from Mulberry (Cudrania tricuspidata) Fruit subjected to Different Drying Methods

Kwang-Sup Youn' and Jae—-Won Kim

Dept. of Food Science and Technology, Catholic University of Daegu, Gyeongbuk 712-702, Korea

Abstract

The physiological functionalities of 70% ethanol extracts (EE) from Cudrania tricuspidata fruit (ECFD, EE
of C. tricuspidata subjected to freeze-drying; ECHD, EE of C. tricuspidata subjected to heat air drying; ECID,
EE of C. tricuspidata subjected to infrared drying) were investigated. Yields of freeze-dried powders of ECFD,
ECHD, and ECID were 51.50%, 53.91%, and 56.14%, respectively. Color L*, a*, b*, and H®° values of ECHD and
ECID decreased. Dried ECHD and ECID had relatively higher contents of total polyphenolics and flavonoids
than ECFD. Electron donating abilities at a concentration of 10 mg/mL (w/v) were in order of ECID (62.37%)
>ECHD (80.17%)>ECFD (77.80%). Reducing powers (OD7q) of ECFD, ECHD, and ECID were 0.75, 1.70, and
1.89, respectively. Additionally, ABTS radical scavenging ability of ECID was the highest with a value of 62.37%
at a concentration of 10 mg/mL (w/v). Nitrite scavenging activities of ECFD, ECHD, and ECID at a concentration
of 10 mg/mL (w/v) were 28.76%, 30.69%, and 41.64%, respectively. SOD (superoxide dismutase)-like activities
at 5 mg/mL (w/v) were in the order ECFD (891.93 mUnits)>ECHD (723.02 mUnits)>EFID (611.97 mUnits).
Whereas ferrous ion chelating activity of ECFD (52.36%) and ECID (47.16%) was significantly higher than that
of ECHD (30.04%). ACE inhibitory and xanthine oxidase (XO) inhibitory activities of ECHD and ECID at a con—
centration of 1 mg/mL (w/v) were higher than those of ECFD. In conclusion, we provided experimental evidence
that extracts of pre—dried C. tricuspidata exhibit increased physiological functionalities. Further, infrared drying
technique is the best method for enhancement of antioxidant activity of C. tricuspidata fruit.
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FAE Q] HgE di-
hydroquercetin 7- O- 8-D-glucopyranoside 5 8% 2] A
o] <l FAF ] JAFSIAZH NEdrtsrdo] A7
v} Qe ™ (9), 3] Y A] taxifolin, orobol, eridictyol, dihy-
drokaempferol, steppogenin 53 £ ZEtRxo|=A 3}
FEel o3 =2 PSS YErdt . B EATH10).
w3t 219 A$ ethylacetate®} ether E&8EojA H& 3
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Zolnls B 53
Dewanto 5(13)2] W we} A&
sodium carbonate 2 mL®| 50% Folin—Ciocalteu reagent
100 pLE 7HeE & 720 nmell A F3 =5 43 gallic
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ABTS radical 27{1&H =X
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9} 2.6 mM potassium persulfateE E3}sle] AL .ot
A 24Xt L WA radicalS 4417 o AE AA
o ABTS €945 732 nmollA &2=7} 0.700+£0.0300] ==
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sttt A E &9 950 uLell A= 50 uLE 713t
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Sfaoll A 1087 vH-AIZL & 732 nmoll A 3 =5
qom AA2 ABTS radical scavenging ability (%) =10
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Kato 5(18)¢] Wel whel 1 mM NaNO; &< 1 mLo|
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ZA4sAt HxT= Griess reagent 2l F/HFE AH8-3F
Fom AAFA | nitrite scavenging activity(26)=100—[(OD
of sample/OD of control) x 100]e] &J3}le] 4+&3}53 T}
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Yen 5(19)8] W] wet Al2FE 1 mL, 80% ethanol
0.8 mL, 2 mM FeCl; - 4H-Oliron(II) chloride tetrahydrate]
£ 0.1 mL, 5 mM ferrozine[3-(2-pyridyl)-5,6-diphenyl-
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Superoxide dismutase(SOD) FANEHN =X

Martin “5(20)¢] Wl w2}t 0.1 mM EDTAS @%’3}%
50 mM tris-HCI buffer(pH 7.4) £ 3 mLol| A|8F%
0.2 mLE 7}3)] 25°Coll A 587t 7123k ¢85 mM hema*
toxylin 60 uL.g 7}3l 103t ¥H-&-A1A 560 nmol A FF =
2 =39} %""éEE hematoxylin®] A&4F3E 50%
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Angiotensin | —converting enzyme(ACE) X{ 3l &+

ACE Ad)&A-& Cushman®} Cheung? W (21)S W
3l =A3g o, 28 AN rabbit lung acetone pow—
der(Sigma-Aldrich Co.)Z 0.2 g/10 mL(w/v)8] 5= 4°C

%31(40(3 4,000 rpm, 40 min)3}
7142 0.3 M NaCl
.1 M sodium borate buffer(pH 8.3)°l hippuryl-
histidyl-leucine(HLL, Sigma-Aldrich Co.)< 5 mg/mL(w/
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Xanthine oxidase(XO) A& =X

Ozer 5(22)9] Wl w} A4 SF2Z5E F1 GA
3k XOE o]&3ty vt o] A3 &, Adgh -7
S H=

1 LE 3F B¢ 4°CE Y23 & EDTAS} toluenes
T2 22 2 mM 2 3%(v/v)E Al F7FsHe] Warning blen-
dorZ 307t ik, WZbshe 228 33 HHESIH G v
ol 679 cheese clothZ gk 44 765 mLol| 38% am-
monium sulfate 175 g2 I 3}A17] ZF 8000 x goll A 15%
7 AR ate] A RS AT A Y 820 mLel 50%
ammonium sulfate 49.2 g& £33 & JAES 10400x g
o4 3023t AdEEs €& F 01 mM EDTAE 33}
+ 10 mM tris--HCI(pH 7.6)-5 mM 2-mercaptoethanol(buf-
fer A) &do @& A FA) o] R £ FH(dialysis
tube, cut off MW 20,000)°l ¥} 0.1 M EDTAS &-3t=
A4S EAAEN) 46 LZ FA3A k. T3 10,000 x gol
A 3087 AR sl AAN(EAEN) 255 mLE
o A4S Ae 01 M phosphate buffer(pH 7.4) 3.15 mL,
AZFEN 50 ul, 49 100 uLE 718k 30°Coll A 1083
preincubation A7 & ﬁz © 2 60 pM xanthine 948 7}
3lod 5EZF W8-A17] F 292 nmeoll Y FREE =4 EA
o A2 xanthine oxidase inhibition(%)=100—[(OD
of sample/ OD of control) x 100]ol ¢Js}e] AF=3}SiT).
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el A, 94 HAS-S version 129 SPSS(Statistical
Package for Social Sciences, SPSS Inc., Chicago, IL, USA)
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tiple range test® 3t

3}a] Duncan’s mul-
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Table 1. Yields, moisture content and hunter’s color value of 70% ethanol extracts of fruit powder from Cudrania tricuspidata

with different drying methods

Samples” Yields . Moisture ] Hunter’s color value »

(%, dry basis) content Lightness (L") Redness (a”) Yellowness (b") Hue angle (H°)
ECFD 515040587 394+0.09"° 48.29+0.13" 10.54+0.04° 12.40+0.06° 54.80+0.10
ECHD 53.91+0.86" 3.98+0.05 46.03+0.02 7.51+0.05" 8.84+0.05 53.40+0.10°
ECID 56.14+0.63" 3.95+0.11 43.16+0.13° 6.77+0.02° 7.40+0.03° 50.97+0.25°

1)ECFD, ethanol extract of C. tricuspidata with freeze drying; ECHD, ethanol extract of C. tricuspidata with heat air drying; ECID,

ethanol extract of C. tricuspidata with infrared drying.

PValues are means + standard deviation of triplicate determinations.
YDifferent superscripts within a column (a—c) indicate significant differences (p<0.05).

NS: not significant.
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Table 2. Total polyphenol and flavonoid contents of 70%
ethanol extracts of fruit powder from Cudrania tricuspidata
with different drying methods (mg/g, dry basis)

Measurement ECFD” ECHD? ECID?
Polyphenols ~ 8.06+0.13"° 12.27+0.33" 15.09+0.34°
Flavonoids 152+0.09° 2824008  290+0.12°

"See Table 1.

YValues are means + standard deviation of triplicate determi—
_nations.

“Different superscripts within a row (a-c) indicate significant
differences (p<0.05).
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Table 3. Electron donating ability, reducing power, and ABTS radical scavenging ability of 70% ethanol extracts of fruit
powder from Cudrania tricuspidata with different drying methods

Measurement ECFDY ECHD? ECID”
Electron donating ability (%, 10 mg/mL) 52.48+0.50" 59.27+0.77° 62.37+0.73"
Reducing power (ODzo, 10 mg/mL) 0.75+0.00° 1.70+0.04° 1.89+0.04*
ABTS radical scavenging ability (%, 5 mg/mL) 77.80+1.21° 80.17+1.91" 90.46+0.62°

I"9See Table 1.

YValues are means + standard deviation of triplicate determinations.
“Different superscripts within a row (a-c) indicate significant differences (p<0.05).
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Table 4. Nitire scavenging activity, superoxide dismutase (SOD) like activity, and ferrous ion chelating activity of 70% ethanol
extracts of fruit powder from Cudrania tricuspidata with different drying methods

Measurement ECFDY ECHD? ECID”
Nitirite scavenging activity (%, 10 mg/mL) 28.76+1.25" 30.60+1.14° 41.64+1.23
SOD-like activity (mUnits, 5 mg/mL) 611.97+10.55° 723.02+14.22° 891.93+19.17°
Ferrous ion chelating activity (%, 10 mg/mL) 52.36+0.29% 30.04+0.39¢ 47.16+0.55

"9See Table 1

“Values are means+standard deviation of triplicate determinations.
“Different superscripts within a row (a—c) indicate significant differences (p<0.05).
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Fig. 1. Angiotensin converting enzyme (ACE) inhibitory activity, and xanthine oxidase (XO) inhibitory activity of 70% ethanol
extracts of fruit powder from Cudrania tricuspidata with different drying methods (100 mg%, dry basis). Values are means +
standard deviation of triplicate determinations. Different superscripts on the same bars (a-c) indicate significantly differences (p<0.05).
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