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A Study on the Physicochemical Activities of Dangmyon (starch vermicelli)
Added with Mulberry Leaves Powder
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Abstract

This study was performed to investigate the physicochemical activities such as mineral contents, antioxidantant
activities, 0-glucosidase activity, and angiotensin I-converting enzyme(ACE) inhibitory effect of Dangmyon (starch
vermicelli) prepared with mulberry leaves powder. Mulberry leaves powder was added in ratio (w/w) of 0% (CON),
0.5% (MD1), 1.0% (MD2), 1.5% (MD3), and 2.0% (MD4), and then mineral contents, total polyphenol contents,
antioxidant, antidiabetic, and antihypertensive activities of the Dangmyon were measured. The mineral contents were
significantly increased by the addition of mulberry leaves powder (p<0.001). The total polyphenol contents and antioxidant
activities of Dangmyon were significantly increased by the addition of mulberry leaves powder (p<0.05). In terms
of antidiabetic and antihypertensive activities showed MD1 ~MD4 samples higher contents of ACE and a-glucosidase
compared to control (p<0.05). Our findings suggest that addition of mulberry leaves powder to Dangmyon may improve
the effects of anti-oxidation, anti-DM, and anti-hypertension and provide health benefits of consumers.
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(1-deoxynojirimycin), &Pdst a3}
-aminobutyric acid(GABA) 2 3iksl &yl 9=
flavonoid AJES $H3kal JrH(Bae & Ye, 2010; Chae
et al., 2003). Kim(1999)2 #9le] 754 &3} 1A
Bolol= Zehld 25~35%, ZAW 3.5%, Faa
10.7%, 33 7.2%, sk 20.2%%S $rskal glom,
A opu|=Ak, mdldat iAot FHete] doiqle] A
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2003). oo} o] Fole thekst 7eA Ao R AEAL
A2Ae] 7127} A =o] wh-A o] Z/(Choi et al., 2007,
Kim, 2003; Kim & Cho, 2010), @F(Kim et al., 2000;
Nam et al., 2004), Z4(Yuh & Kim, 2001), H&(Kim,
2002; Song et al., 2010), ZA=](Lee & Rho, 2014a; Lee
& Rho 2014b; Shin et al, 2007) ¥ WYEKim &
Seok, 2013) 59| #g o83t AF o] o]Fo|H
v A diEa e BAIES ¥elesE(Kang,
2015), ®e)71x](Shin, 2015) SO=2 AlHAEL theks)
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Boodqte] Bolgd Az X181 (Seo, 2008;
Yook & Kim, 2001)e} 24 A ZGA 2] AZ2THS
71Ro =2 o] HAIBITHESI=Y 10-2014-0177029).
ol o 1 upAE(196~200 g)7 7]EAH0.4 g)ol
FHT(170~180 mL)E F7lete] &S wHESIh
I oo BIRH(0~2.0%)¥ B-cyclodextrin(0~

(Table 1) Formulas for the manufacture of Dangmyon(starch vermicelli) added with mulberry leaves powder

Ingredient (g)

Samples Sweet Dot
potato : Mulberry leaves .
starch Chitosan powder B-Cyclodextrin

CON" 200 0.4 0 0

MD1 199 0.4 1 1

MD2 198 04 ) 5

MD3 197 04 3 3

MD4 196 04 4 4

YCON: sweet potato starch added with 0% mulberry leaves powder

MD1:

sweet potato starch added with 0.5% mulberry leaves powder

MD2: sweet potato starch added with 1.0% mulberry leaves powder

MD3: sweet potato starch added with 1.5% mulberry leaves powder

MD4: sweet potato starch added with 2.0% mulberry leaves powder
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AlEgA] AzE= AR 1 glE F
Z9o|B-8& Express Vesselo] ¥ A2H70%) 5 mLE
7Fgk & HoodellA] 20A13F ¥x|3te] ofn] Rl g g &
Microwave Digestion System® 2 F-3[5}ith. 600 W
Powerol|A] 307 180°C 71A] AsAlzl &, 3087 &
£ AL F223e7HA] A3t Aol 7 50 mL
Faol wol 2% At F8AS 7l HFEHS 50 mL
2 38t AlA8HE TEQI o] 8-S B EA
1/10, 1/100 18] 1/1,0002.% 3}t

g3] o} vhol =

2) ¥z

Eefgh Aldgds FeddItardEF e &
Fg- (Agilent Multi-Element Calibration Standard 2A
-8500-6940, Agilent Technology, USA)< A8-3l 50 mL
ol sNste] BEgS Axstalth Axd APE
oo fEARTZrARENY]  (HPI9T3MSD,
P6890plusGC, Agilent Technology, USA)E o]-&3}o] 1}
EF, b, 248, 24, 7o 2eT ojle 2459
t} A|E= 3ukE A5ty guy TFAAE FEFS
EIEREIEE

Had AR, o] gAY /7 2 BN
o] o]83 YRIF FLL <Table 2>9} <Table 3>3} #t}.
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& 328 Arstgch Bt

] 2.0

vaa

Hm
i ofg

3l 70
AFH FA EHH] zkzt 208 F-3]] 70%
7F5k & 48 A7+ B¢ homogenizersE ’\Pﬁoﬂ/ﬂ =
ahodtt. oAl 2, 33t FEAS dof BT ET &
7%5%7](HS-2005S-N, Hahn Shin Scientific Co.,
Kyounggi, Korea)2 &v|& SHAA s5dS 544
Z7|(FD8508, Shinbiobase, Kyonggi, Korea)E o]83}

(Table 2) Operating conditions and data acquisition parameters for ICP-MS

Parameter

Operating conditions

Rf power(W)
Argon gas flow rates
Plasma
Auxiliary
Carrier
Sampling and skimmer cones
Acquisition parameters
Points / mass
Intergration time / mass
Mean acquisition time / replicate

Replicates
Mean acquisition time / sample

1200

15.0 L/min
0.86 L/min
1.08 L/min
Nickle
Quantitative
3
0.3 sec
1.84 sec

3
5.52 sec
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2) Total polyphenol &= &4

% %= &2 Amous et al.(2001)2] HPH-S 45}
of ZAsry. FEE 500 plg FHskz 2N
Folin-Ciocalteu A|¢F 50 pLE 7}5le] Aox 387F vt

20% NayCoz&< 500 pL< 7}0}04 o] &3t e
25 Tl 12RF FF A8k o] Ed=ellx] 100 u
L& 3 ELISA (Tecan Infinite M200 Pro, GreenMate
Bio., Seoul, Korea)S Al&-3le] 725 nmojlq E4=E =
Akt 3 ¥ F¥=+ tannic acidE o|-&3le] BF
gsln % FelslE Bpe ANl ARt
3k Aglste] W BERAE T,

X]?‘_}_‘ T

ZAS
e =2

3) DPPH radical 27% &4

DPPH free radical 2~71%5-2 Jeong et al.(2010)2]
S FAEte] =43kt 96 well micro plateo]] 552

F%= Dose dependent 37| 3]43%F 100 pLe] F&E 01]
2z} 0.1 mM DPPH ethanol €4 100 pL& A7}3k
30837F Ao #x|3te] 517 nmollA ELISA (Tecan
Infinite M200 Pro, GreenMate Bio., Seoul, Korea)=S A}
£3)e] FREE 24, of TR AT
MRS 2 %35, ICso(The half maximal 1nh1b1tory
concentration) |3l == ng/mL T2 FAISFACE Al
B 3WHE AFste] Pt FFUAE Tl free
radical 275 AlLHAle o33} 2k

free radical 271%5(%) = [(1 - ¥F&-¢]

4) ABTS radical &27% 54

ABTS free radical 427152 Jeong et al.(2010)<]
< A3 A3t 7.4 mM ABTS 8999 2.6 mM
Potassium phosphateS 7}3F 3 24413t WE R A
18] PBS buffer 8992 158 3413} 732 nmol|lA 3%
%= 0.700+£0.03(mean+SD) & 93 ABTS regent® AR
hdct. Al %3 ABTS regent 950 uLe} F&559 w55
Dose dependent 34 3238t 172} 28-S 50 ulL® &
ofgte] Aol 5%t v AIX1 F, ELISA (Tecan
Infinite M200 Pro, GreenMate Bio., Seoul, Korea)S A}
g3to] 732 nmoX] FHREE A o] o wx=W
AAgofse WMEg= B3I ICs A3 %+ 1
g/mL @92 2 sttt A5 3WhE A3ste] P
FFAUAE T80 free radical 2752 v ALt
Ag olgatel A,

free radical 2~45(%) = [(1 - ¥H-&-2]
FRe)zee] F4E] x 100

5) Angiotensin I-converting enzyme A3s &4

Angiotensin I-converting enzyme(ACE)Asl A&
Cushman & Cheung(1971)¢e] Wil ujg} =43}t
Za5NL rabbit lung acetone powder(Sigma-Aldrich,
St. Louis, MO, USA)Z 0.3 M NaCl& g3k 0.1 M
sodium borate buffer(pH 8.3)° 1 g/mL (w/v)2] T52
4T oA 24217F 323+ 3, 47C, 4,000 rpmof|x] 4027F
A4 Belste] A5HS ACE iAo 2 Agatgrt.

(Table 3) Isotopes of elements and measured value by Agilent Multi-Element Calibration Standards

Elements é&glr;; Isotopes Measured Value
Na 23.0 23 23
Mg 243 24, 25, 26 24
K 39.1 39, 40, 41 39
Ca 40.1 40, 42, 43, 44, 46, 48 44
Cu 63.6 63, 65 63
Zn 65.4 64, 66, 67, 68, 70 64

- 716 -



71248 03 M NaClo]
buffer(pH 8.3)0ll HHL(hippuryl-histidyl-leucine,
Sigma-Aldrich, St. Louis, MO, USA)S 5 mg/mL(w/v)
o] BER %ol ¥ /1A AL43HITh ACE AshEe
A& 50 pLol] ACE Z& 49 50 pLg 713k tf2- 37Cql
A SEZE eln] ¥RAIZL %, 71 50 plg 7kskal v
37C oA 1AIZF ¥F3-A1AT} 150 ple] 1 N HCIZ ¥k&-
2 AAAIZ]2L 750 puLe] ethyl acetateE 7}3F &, 1871
WHkElaL 4°C, 5,000 rpmollA] 1087F daielst 3
500 pLo] “FsHE At o] FTHE 120 ollx] 30
b 9bds] A2=AA 2 mLe] HEhE-S ¥ § ELISA
(Tecan Infinite M200 Pro, GreenMate Bio., Seoul,
Korea)E 0|83} 228 nmol|A] F3=E 74313t o
e FEE WA FE89 50 LS 7HiA A3kl
b Age 3ukE At Py ZF8AE e
™ ACE A8l 2dav= tha ALME o838t Alkst
At

8% 0.1 M sodium borate

—

A (%) = [(1-9-gTe] FHE)hzre] FHE] *
100

6) a-glucosidase A& =4

wolrwlyl ol 70% oehE FEE A|EY a
-glucosidase A& 242 Kim et al.(2004b)2] HH
o we} 245ttt 96 well plateE o]-83le] A& 50
uLol 0.7 a-glucosidase  F AN (G5003,
(Sigma-Aldrich, St. Louis, MO, USA) 100 uLE #7}5}
o] &3t the 37C oA 1027 ¥H3AIZ1 5, 1.5 mM
p-NPG (p-nitrophenyl-a-D-glucopyranoside) 7]Z -5
50 uL ¥ar 37T eflA] 2027 ¥H-8-AIFATE 1 M NaCO;s
1 mLE 37kste] w5 AAZ1 F, Anthos 2020
microplate reader (Cambridge, England)Z 405 nmoljA
FEEE 57433tk a-glucosidase #|ej&/3-S v uls}
7] 9leke] %A T OE acarbose S AMg-Ete] =43}
At Algs 3WhE Adste] Hwdt BEUAE 7okl
o}

unit

5. SAIAz

T

2 AN Aozl A= FARRAE AZEd o]
SPSS 17.0 packageE o]-&3te] EA 3ttt A A7+

r e

il

Jl
G, 2t U= A$ Duncane] v A
(Duncan's multiple range test)S A3}l p<0.05 =2
2 Az

BolgHe] 7714 3k B4 Ad= <Table 4>9f 2
=; ! 2 77142 YEHE(Na), vf1vl4
(Mg), ZE(K), Z<(Ca), 7-2|(Cu), }A(Zn) Lo =
Epgton RE RN iy} HrReRbe] fol%<l
2to]E B Ith(p<0.001). VFEFNa) thzr(43.52 mg)
off vl ko] Naghgo] 27 7kl ovt A7kt
o= frolZel a7t flSltt. ravlE(Mg)S tharol
3397 mgo = 7PF wre #he HSomw MD37) 8527
mgo 2 7P F& FhE BHtHp<0.001). thz=we] 24
(K)2 5148 mgelglort MD39} MD47} 396.90~
396.08 mgo &2 =/ LRt F AlRZtelE fo]H b
o]= gl Z4(Ca)S thxTo] 213.30 mgo = Bl
B kel weh Hrkee] o] o] ek o
MD3(0.24 mg)9} MD4(0.25 mg), MDI1(0.19 mg)=}
MD2(0.21 mg) Z}zte] AlE7bellE #2142 ZFel7} §ISA
o} FE(Cw)d B¢ x=T2 0.15 mg, F7HES 0,19~
0.25 mge g2 R W 7P} =4 Zgih
o}ed(Zn)e ETFL 0.52 mgo g 7P e 7he HY
on] MD47} 3.02 mgo 2 Yepton H7hikel| f2f
o] z}o]Z BTt Kim et al.(2003)e] ¢IT-oja] #ol
Solle A7 ghFe 52%01H ZhE 7r1d9 44 &
o] wie- Eom 53] Z< 2,699 mg, Hi- 44 mg, T
3.100 mgo 2 FHyaFo] Erhal Bustolct £ Aol
= Bl H7ie Be] A 37 GHEC Ca,
5o 714 FheFol #A UERTE Kim et al.(2000)
WIS H7Re 8oldH AolA BVl A7t
o] S7FE Aol 714 dhepo] felHog F7t
sholths Halel Fdst A7E Horh
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(Table 4) Mineral contents analysis of Dangmyon(starch vermicell) added with mulberry leaves powder by

ICP_MS
(unit : ppm, mg/kg)
Samples CON" MDI MD2 MD3 MD4 F-value
Na 435242.677°  221.0142552°  2155144453"  24589+4847°  246.71+68.89" 11286
Mg 33.97+1.09° 49.13+1.28° 60.84+1.24° 85.27+0.57" 81.85+1.45° 1041.466
K 51.48+2.49° 140.04:28.30°  248.16+4845"  396.90+58.75"  396.08+76.33° 28464
Ca 2133046071 563.93+60.82°  626.85+11.55"  751.87+11.55°  752.14+77.70° 537137
Cu 0.15+0.01° 0.190.01° 0.21£0.002% 0.24+0.007" 0.25+0.04° 10.030™"
Zn 0.52+0.02° 1.59+0.05° 1.80::0.02° 2.97+0.06" 3.02+0.05" 2625.050"

Y Abbreviations are referred to Table 1.
*Means+SD(n=3)

*“Means within a column with different letters are significantly different(p<.05) by Duncan’s multiple range test.

™" p<0.001

<} 71%‘3}. *“37:]] Oﬂ A
phenolic hydroxy group2 7143 9lo]
B, SlEk 27} Bl B AtRAET) ek 4
A 7P} Fusk 2 PoluE B9E trehdckKim,
2005). Kim & Seok(2013)& o} zfiof thko 2
SHrE A rlst BAEo] Belels ok ghrEe] 9l

o

=
N

b

rlr

t""

ov] 53] ofdl Bele] GksPsol 7MY Stk BsHg)
t}. Park et al.(2014)L2 Total polyphenol> Anthocyanin
ﬁﬁ]—a‘]—-—— u]xl/\)ﬂ /\14/\11“‘_‘1?; ;qzl
S &

%F/lﬁﬂ% Stefe 82.01 mg
TAE/go|3iet. i 7 37} vz} Bolide] 3
7he HlatEe] F EejdlE 2 22 CON 2.84 mg
TAE/g, MD1 9.27 mg TAE/g, MD2 15.27 mg TAE/g,
MD3 17.80 mg TAE/g, 2 MD4 22.03 mg TAE/go &

7} anthoxanthineS
Frkste] gt gHatksA) of 71
Aol AH Belire] &

(Table 5) Total polyphenol contents of extracts of Dangmyon(starch vermicelli) added with mulberry leaves

powder
Samples MUL" CON MDI MD2 MD3 MD4 F-value
Total polyphenol
Ol POWPRENOL o) 0120267 2.84+0.18"  927+0.73°  1527+0.14°  17.80:043°  22.03£0.83"  11.416.866

(mg TAE/g)

MUL mulberry leaves powder extracts(48 hr 70% EtOH extraction)

CON mulberry leaves powder 0% included mulberry Dangmyon extracts(48hr 70% EtOH extraction)
MD1 mulberry leaves powder 0.5% included mulberry Dangmyon extracts(48hr 70% EtOH extraction)
MD2 mulberry leaves powder 1.0% included mulberry Dangmyon extracts(48hr 70% EtOH extraction)
MD3 mulberry leaves powder 1.5% included mulberry Dangmyon extracts(48hr 70% EtOH extraction)
MD4 mulberry leaves powder 2.0% included mulberry Dangmyon extracts(48hr 70% EtOH extraction)

“Means+SD(n=3)

“"Means within a row with different letters are significantly different(p<0.05) by Duncan’s multiple range test
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A7leFo| Z71erE = Ze|ds ko] &
5718 AEHp<0.001). Park et al.(2014)2] #lz}
©] Total polyphenol #2437} 977433.2 mg/100g ~
653+18.5 mg/100go =2 =2 FFs Koy B vl
A i) Alzel H7he welrue] oe] zfo)7} 9]
o] glefof fol7} = Ao Z Hlth Jin(2013)2] Bl
2 A7 A el BeET Wrhgel F7HES
= uigate] % slsdee] Sk slog ey
B ios welnure] ko n EeldE o] 5
g Aoz Reked,

3. DPPH radical &2 % ABTS radical &2Hs
wolrutyl wolckr o] DPPHS} ABTS #ht|d 27)%

(ICso)oll thst A= <Table 6>7} #t}. DPPH zjc)z

275 (Cs0)& %A tZT2] L-ascorbic acide} #QJE

o

wo] Zkzt 2.34 ng/mL(ICso), 54.15 pug/mL(ICsp)= ek

), wolratol H71EKCON, MD1, MD2, MD3,
MD4)of| up-2 %ol DPPH #ttfZ A7 e(ICs0)

7}7} 965.17 pg/ml, 83330 pg/ml 539.11 pg/mL,
449.39 y1g/mL, 387.76 pg/mLE BoJRut Hylafo] o}
455 FABFHCx0)] S8 LERTHp<0.001), 2

AR e ] sl wolAle Ae & F

3

At} Lee et al.(2008)9] 23]F2ju 347} o] ol
Al 29 Fev 7} 57 S7FS DPPH iz 4
7159 ICs valueZ} Zas= Ao 2 yept B o 4
o} FrAkakiet

ABTS &z 2A5(ICs0)
742} 11.26 ug/mL, 62.56 ug/mLE LFERch ABTS &
U7k 275(IC50)& CON 1227.53 pg/mL, MD1 999.36
ng/mL, MD2 905.17 ug/ml, MD3 857.27ug/mL %
MD4 84132 pg/mL Bolsule] d7lake] Zrlalrs
ABTS 2tz 2A%(ICs0)0] 9531 THp<0.001).

AT 2Ty} Wio)Ruk

4, Angiotensin |-converting enzyme Adlls % «
-glucosidase X3l|&HA

Bolgte] ACE(angiotensin I-converting enzyme) #]
s gfo] sk A= <Table 7>} 2t} g} 4
A Aol AREE thZ¢] captoprille 500 pg/mL 5

oA 84.85% AAEIE el BolRuke
150,000 pg/mL F==ollA] 95.57% JAEHS epdTh
=S 91.02%, MDI 93.60%, MD2 93.62%, MD3

93.43%, 2 MD4 9421%% 2 BolRm Hylako] old
F E ACE As|gAo]l FosiAl =4 Jelgtt
(p<0.001). 2 725} MD42] ACE A3 & gl ut

(Table 6) DPPH ICsy Value and ABTS ICsp Value of extracts of Dangmyoristarch vermicelli) added with mulberry

leaves powder

Samples L'Zsccizf}m MUL? CON MDI MD2 MD3  MD4 F-value
DPPH ICs 234+ 68.43+ 965.17+ 833.30+ 5301k 44939+ 38TT6E o) e

(ug/mL) 0.03%¢ 0.12° 032" 18.43° 12.59° 8.29" 10.32° ke
ABTS ICs 11.26+ 62.56+ 1227.53+  999.36+ 90517+ 90517+  BAL3E | Lo oo

(ng/mL) 0.04" 0.24° 18.45° 7.09° 11.30° 11.30° 9.35¢ o

YL-ascorbic acid positive control at the DPPH, ABTS free radical inhibition effects
MUL mulberry leaves powder extracts(48 hr 70% EtOH extraction)
CON mulberry leaves powder 0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MDI1 mulberry leaves powder 0.5% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MD2 mulberry leaves powder 1.0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MD3 mulberry leaves powder 1.5% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MD4 mulberry leaves powder 2.0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

?Means+SD(n=3)

“"Means within a row with different letters are significantly different(p<0.05) by Duncan’s multiple range test
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o~z

o] AA|Ee} vt O R =
Yang et al.(2012)2] #Q)l FZ o
Al Bl FEdo] st FH oA
310 H, 43st ACE #3f Eﬂr%
el Eﬁrﬂ pis=n=s E‘}iﬁ}
wolgHo] a-glucosidase inhibitory effects Z3}+=
<Table 8>3 2t} #Fs &L SYHFA A18d
positive control¢! acarbosei= 81.03% A &S e
o} wolruko 6]123% JAETHE JERYon, CON

13.55%, MDI 25.06%, MD2 31.25%, MD3 31.25%, 2
MD4 46.49%% BolRuto] H7lo] Z/1ar2 Gol3}

A Ee BHS BICHp<0.001). Z BBt Hyjeo]
Fol@F=E a-glucosidase A3f&AJo] 93}t Jang

& Rhee(2004)2] B)3} Fof|ghe] s} Atollx] &
kS A FHE F A a-glucosidase &4 #13) TJr At
= Z37 ¢} Chae et al.(2003)e] #elo] 7]5Al A A4
oA #lo] 7}l 3= GABA (y-aminobutyrlc acid)
g y-linolenic  acide} DNIJ
(dioxynozirimycine)7} theF g FHo] 7)Ao &3}

eE A)

7} Qlehe Ashe Bore w), welwel Wbt we ¢
WASE Gdio] b gl A= Bl

(Table 7) ACE(angiotensin I-converting enzyme) inhibitory effects of extracts of Dangmyor(starch vermicell) added

with mulberry leaves powder

Samples Captopril” MUL? CON MDI MD2 MD3 MD4 F-value
84.85 95.57+ 91.02+ 93.60+ 93.62+ 93.43+ 9421+
0,
ACE(%) £0.59Y" 0.11° 0.91° 0.84° 1.45° 0.37° 1.158% 48706

1)Captopril positive control at the ACE inhibitory effects

“MUL mulberry leaves powder extracts(48 hr 70% EtOH extraction)

CON mulberry leaves powder 0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)
MDI1 mulberry leaves powder 0.5% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)
MD2 mulberry leaves powder 1.0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)
MD3 mulberry leaves powder 1.5% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)
MD4 mulberry leaves powder 2.0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

3)Me:ans:tSD(n:_’a)

Means within a row with different letters are significantly different(p<0.05) by Duncan’s multiple range test

(Table 8) a-glucosidase inhibitory effects of extracts of Dangmyon(starch vermicelli added with mulberry leaves

powder
Samples Acabose” MUL? CON MDI MD2 MD3 MD4 F-value
81.03+ 61.23= 13.55+ 25.06+ 31.25+ 36.84 46.49+
- 1 9
a-glucosidase (%) 168" 0.64" 0.89¢ 0.68" 091° 0.49° 3.08° 714871

" Acabose positive control at the a-glucosidase inhibitory effects

*MUL mulberry leaves powder extracts(48 hr 70% EtOH extraction)

CON mulberry leaves powder 0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)
MD1 mulberry leaves powder 0.5% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)
MD2 mulberry leaves powder 1.0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)
MD3 mulberry leaves powder 1.5% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)
MD4 mulberry leaves powder 2.0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

3)MeansiSD(n=3)

“"Means within a row with different letters are significantly different(»p<0.05) by Duncan’s multiple range test
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