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Abstract

In this study, various antioxidant propertieswere evaluated by analyzing the proximate composition and free-sugar
and DNJ contents of the Bombyx mori L., Mori fructus, Morus ramulus, Mori folium, Dioscoreae rhizome and
Inonotus obliquus extracts, and the antidiabetic effect was evaluated through an in-vivo experiment. Product evaluation
was conducted after preparing a beverage for the easy use of the mixed extract for biological activity, as a functional
resource. The biochemical composition of the extracts was 0.31% crude protein, 0.114 g/100 mL free sugar and
161.02 mg/gdw DNIJ, all of which showed excellent results in all the antioxidant ability and a-glucosidase inhibition
ability experiments. The beverage showed the following functionalities. The total-polyphenol content was 71.93%,
but the electron-donating ability was highest in the 5% extract concentration. Moreover, when the TBARS values
were experimented on, KO2 showed an especially high scavenging ability. During the five-week beverage supply
after inducing diabetes with streptozotocin (STZ), the change in the blood sugar was measured, and the STZ-induced
diabetestoral-beverage group (C) showed a lower blood sugar level than the diabetes comparative group (B) in
the second week. In the STZ-induced diabetes+free-diet/beverage group (D), the blood glucose level also slowly
decreased in the second week. The lowest blood glucose level among the STZ-induced diabetes groups was shown

in the fifth week.

Key words : biological activity, DNJ content, a-glucosidase, antioxidant, Mulberry mixed beverage
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Table 1. Formulation of extracts from Bombyx mori L., Morus
alba L., Dioscoreae rhizoma and Inonotus obliquus

(unit : %)
Samples Composition
Bombyx mori L. 25
Morus fiuctus 15
Morus ranulus 15
Mori olium 15
Dioscoreae rhizoma 15
Inonotus obliguus 15
Autae 24
o

&
ME
o
o

2 A zR )l b sk 23R

2 AOACQ24)oll F3td AAletAth 222 Soxhlet'H
25202 =43t 2 AL Kjeldahl H(26) 0.2 =3
St BslES AIEHAE 100%2 3t 87, 20
4, 2AY, J& FF s 7 A& g5IE
(carbohydrates) (%) 2.2 3} T

Salg 24
Frelg BAle AR TR
wplel me ISk AR OF 5 g2 50 mL T2 Eels

=
o AL3] Dol FHF 25 mLE 7}8t *
acetonitrile 2 50 mL7}A] A3t} ©]S 045 yme
membran TEIZ ATS AL APEHOZ ALY BFE
N o] ZA|= fructose, glucose, galactose, maltose, sucrose,
lactose 5532 Z+ZF 100 mL& W A~Zgk~=0] AL
ol & 50 mLZ =% ¥ acetonitrile 2 100 mL7}A] -85}
Aok 48 carbohydrate  high
performance(4 pm 4.6x250 mm cartridge) S AH8-3FH L,
detector= RIE A3} th. Mobile phase= acetonitrile 2}
waterS 83:172 3lo] 35T A8 FYHHS 20 L2 23

she] EAahech

o £
i
o

column<  waters

1-Deoxynojirimycin(DNJ) &zt 2

&3 FEE9 1-deoxynojirimycin(DNJ) 32 Stead 2}
Richards®] "'H(28)2.2 #4353tk Al 0.1 mLo S+
4 10 mLE 718t 1217t &<t ultrasonication$F & 303
5<F vortexingdFA . Al 60Coll A 1417 B3t 53
< 12,000 rpmOll A 1587 4 Eglste] FedS 2%
19 WHS 23] WHE et dojRl AEdE SRS
100 mL7} H =5 3439t 5% 10 1L, 0.4 M borate
buffer (pH 8.5) 10 uL ¥ 5 mM FMOC-CI (in CH;CN) 20
LS H713E & 20T water circulatorol| 4] 2087 vH3-A171
Z20TE FA¥ 0.1 M glycine 10 ILE F7}ate] -84
ZFEAAY. H-3H 0.1% acetic acid 950 ULE 3 7}3h
< 0.2 uM syringe filterdll SHAIZ] § 24CE A8k
&= HPLC(Spectra System HPLC ThermoQuest, USA)°]|
autosamplerE ©]-83t] 20 LY T3t FA4319H &
TEAL EEF 5 mgs Asto] SFHT 1 mLell §3iAA
ALE3FA T A8 column Phenomenex Luna Cis
column(4.6x250 mm), 4L 24T, F4-& 1.0 mL/min,
FFAE7I= 47198 254 nm R AR 322 nmE AR
3tk o] Ao 2 0.1 % AcOH : CHiCN(50:50, viv)S
AHE-3F AT

T

fr

MAIZ0is

AAF %52 Blois?] WH(29)S Hste] =43tk
7} A& 2 mLol| 2x10* M DPPH 1.0 mLE 21 vortex3t
3 308 Bk WHA)3 e 517 oA FREE =8
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Thiobarbituric acid reactive substances(TBARS)

TBARSE &43}7] ¢35} oil emulsione AFE-317] A
o] YH=31 pH 652 g3 0.1 M maleic acid buffer 8 mLE
2L Th3 50 uL9] Tween-403} 0.5 mL X9 fish oilS
Y3 1587 wdkel & KOH 2~-327b-S Yl wyHslH A
0.1 N HCIZ pH 657} &2 ZA5te A-23t4th
TBARS+ Buege$} Aust®] WH((30)S oF7F =431 &4
SHTE 1 mL ¥Hg EgEo] X1 Al @S 37T water
bathol A 1A17F &< ¥REAIZTE WHE $ 50 L
dibutylhydroxytoluene (BHT) 7.2%E Al 59l 7}k kst
S AAAFAS SREEFES F 42 o 2 mL
TCA/TBA A|2kS 7}3tar oha] £ 5 e BollA 1583
ADAAT 7D F B A7 F 2,000%g0] &
1583 A Az 45 F8 = (Hitachi UV-2001)
531 nmol A S8R, A E= AU SRTE
7Ystel e wpHoE Z43dck TBARSZS [1-(A 23
hrel FREARY FRRARTAIT FIE)

1002.2 YERHS]

a-Glucosidase X3l &4

£% FEE9 a-glucosidase AdNEA]2 Haglind2}
Tengblad®] WH(31)S FF 43t A3 0.1 M
phosphate buffer (pH 7.0)¢1] p-nitro-phenol-a-D- glucopyranosite
g &3lAA 7124 Z AFgstaL, 7)ol &4 5 unit/0.03
mLE £33t i xFolle S/S 0.1 mL, ¥-3-7ol=
A& 0.1 mLE ¥o] 37TolA 3023t v3A17 1 M
glyciner NaOH (pH 9.0)5 F7}ste] w35 BAAH T
olf A% pnitrophenol (PNP)= 405 nmollA]
spectrophotoneter2. §F =5 S5t th 2102 A&
& T

HH-8-719] p-nitrophenol 43 /‘é%k) 100

Inhibition rate (%)=(1- T1%79] pritrophenol 2475 2 X

ojo
Hl

o |
g AZE 93 8$H]= Table 29} 2o} v dHl=
5] S oo 2 3ate ou] AW HE Tt
¥ Aolt} AF 1000 kcalF HIEFY A, By, By, Bs,
, B, Uololal, Gk, il d Zer, H, o}dS dYa
2] 50% ool HEE A8 AES st UYL
A7ttt BadAg A% G $Afe] AL dAH
EE Y55 t2lsl7] flske] AlF 1000 keal'd HIEFR A,
B, B, Bs, C, D, E, Yoo}, G4k ©ld, Z<, 3, ofds
B 7IFEA Y 50% oY HEE dEAES 2§eka

[o

&
Uo?.i_&lj
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UarZ HrVsteof gty aga A FUEH

d3Fe] 10% vIvke.Z it T3k S 2EHES
00 kecald 100 mg ©]3t2 3}, BFF 2 o|FF
g FIF 10% vIvEeZ TITH(32).

e 5 o of

Table 2. Preparation ratio of beverage using extracts from Bombyx
mori L., Morus alba L., Dioscoreae rhizoma and Inonotus obliquus

Ingredients Content(%)
Mixed extract” 80.000
Fructooligosaccharide 5.000
Cyclodextrin 5.000
Polydextrose 2,000
Mulberry flavor 0.200
Grape vinegar 0.700
Citric acid(hydrated) 0.250
Sodium citrate 0.020
Sucralose 0.003
Vita FM 0.040
Calcium lactose 1.000
Vitamin C 0.500
Dry yeast 0.105
Ferrous lactate 0.090
Vitamin E mixture 0.036
Zinc oxide 0.036
Vitamin A mixture 0.009
Vitamin Bs hydrochloride 0.0045
Vitamin B, hydrochloride 0.003
Vitamin B, 0.003
Vitamin D3 mixture 0.003
Folic aicd 0.0012
Water 4.9963
Total 100

"Mixed extract: Bombyx mori L. 25% + Mori fructus 15% + Morus ramulus 15%
+ Mori olium 15% + Dioscoreae rhizoma 15% + Inonotus obliquus 15%.

28 H=x=Z2H

289 98, ¥U8 9 AASE oigulgd uet &
stk wigE S8 E 50~60Coll A wyksle] 2hd &3]
AR & ARTE FIAA 12 AFSHA T 12 A
SHE 90-95CollA] 3~5%7F 2tAIZ] & 715 A
A 22t AT A, A7 BE W FRIgE £ 5371
o e P Ay At @ WAL gt
B AFS AT 204 153087 At 3 Yz AT



Development of a Beverage Using the Extracts from Bombyx mori L., Morus alba L., Dioscoreae rhizome and Inonotus obliquus 847

oo
i
Lo,
8]
olr
o,
N
fo
-

A& gl st o4 277
Aarstel oSN 4 B4 0 37} P2l vhs) 473
3 FRE FAS ANG FA Aol F A 5 9
5

92 2% ARAIE PASA BB 57 7

ir ot o

jaind

S & HAMRIB3)(1A : ol v 27 vt 33 B
ofth, 44: Fth 54 : o} Frhow AN g1
Pzl W} GHe el A, g v, 29 8 FG

ARl 713 =0

= 2y
AYFES 479 B IR 57 vk Gl
=

[e]

2 AZAIZ & HAFo] FABIES G o3|
= Hol| ARSI AR E 25 22427,
Jl5 = 55+5%, W YA 124 7Hlight/dark cycle) &2 =
SHHA 7heet 2EYAE BA] R E ARSI o,
AtEE (P)EFAAZ A Tk i E A E
£ IPAEE, B A4 I ZAGFE TE3] FF3t
Atk AT 7B 0lE FH3 HATH(A), streptozotocin
(ST2)S.2 FuE F¥st @ fX2TB), T 7% F
16 mL/Kg F&= B7FA70), I= ' § 50% F=&
AHrE AT D)2 WAtk Fxo) -2 streptozotocin
(Sigma aldrich, S-0130, USA)<- pH 4.59] 2143 0.1 M
citrate bufferel] &3]3l 55 mg/kg FEE 13] 7 FAl3}
A g T FETrY FYS 2EH S 7] $5)
o] 0.1 M citrate buffer& 573 FAIAH. =
8}l streptozotocinFAF 39 & 7e] Ao 7 RE Y
alo] BlFEA] " $250] 300 my/dL oY W Firgo]
o Ao 7hFetal ARS AAETh B &
55 ¢ AT, B, G =3 4ol AHrE7 AFsH
stlom, DI 50% FE= AolE AH-EA AFsk=
£ 3tk

_H
B

O

Jo

ECE

g S48 g9 34 A 1247 Bt AR B
njgWo| A APt FroldGAZ AT
& o445

AR TEZREH FAAFH = v5-LE dHZE A
A A AAZ oF 1 mL =] AL 233 v A
A7 Lo A WX A1Z] & 3000 rpmol|A] 1587F YA

glsto] 5 stk

=

BB
A% Z4e vF 15 QA2 SPsgor], 39
FE F AL AT AF AFS Vs F713L ekl

At

Y & 7P |s XEga9 #$MF £Y

] alanine aminotransferase (ALT) X! aspartate aminotransferase
(AST) B4 =+ Reitman® Frankel®] W 34)) F8 A=
¥ kit (Eiken Co)E ©]-&3te] 431 om, a4 4%
= 8% 1 mL F 157t NADHS] §3=E 0001 744
7= dASS 1992 3= Karmen wnit2 VERA QT

ZA 0.38%, Br3HE 042% L Z3)E 0.19% 5 E4]
At} T TS fructose 0.067 g/100 mL, glucose 0.047
/100 mLZ A= 1ch DNJ S 161.02 mg/100 go &
A5tk DNJ  (1-deoxynojirimycin)= monocyclic
piperidine 7] € <] polyhydroxylated alkaloid &2 2 %1}
gl Ao FEEAeM(35), TelA 3
&0 A4S s a-glucosidase A AIZ & LA Uk
(36). 2} SG3NS FdAE F3 A= o] aRA s
o T3 AN 4, AL il IR R A PALS
FE3lo] WhE AlR2] DNJ F3e 4% 27 085 mg/g©]
2kl 3=t ole £ Al AMEg EFFEEET Ee
DNJ e Yepfiled £ A3 2188 ol g3
(25%)%] Afolell 711eh= ASE AR HT

Table 3. Proximate composition, free sugar contents and DNJ
(1-deoxynojirimycin) contents of extracts from Bombyx mori L.,
Morus alba L., Dioscoreae rhizoma and Inonotus obliquus

Calorie(calf100g) 634037
Moisture 98.700.28"
) Crude protein 0312048~
Proximate N
composition Crude fat 0.38+0.41
(%) :
’ Carbohydrates 0424020
Crude ash 0.19:049"
Fructose 0.067£0.15"
Free sugar Glucose 00472032
contents
(/100 mL) Maltose
Sucrose
The contents of DNJ(mg/100 gdw) 161.02£3.717

:Ille results are Mean* + SD.
p<0.001, p<0.01, p<0.05.
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FE29| 7|5d Hot % shgs B4 Ay Table 63 £t} IubdE-e =8

o, AL, A, A, Aok B A A £ 58 19%, = MA 042%, ZAY 031, T3 99%, %3]
o] 715S W71’ A= Table 49+ 2t} AAlzoed #0109 9 EFS 441 kealE YERNATE FEES
Ak JAlFS AUk o g2 =2 75AS YeEhile fructose 1.109%, glucose 1.600%, maltose 0.332% = sucrose
U Al Tholl 993 Zpol7t A= e3kth a-Glucosidase 0.179% = Yetsth &3 F=9] 2|9 &4 dFoxe
AT FEEF = 100%°14 79.16% 2 =2 JAE fructose 0.067%, glucose 0.047% = 23 % AN 3L maltose 2}
e ot 2 Aol A a-glucosidase] A& &7} 7 sucrose™ A A AT 1HY S5 E e £ 7
S(38)°] Hirgh ZAEt 447 7ol 9 a-glucosidase A T A Aol v u S W fructose o} glucose4 Fol S7F
adrot =94 o] 9A] B A3 =52 DNJ 3} 31 maltose 2} sucrose’} YEVSGTE o= €8 A F A

Fapol A ekt o] d Ao a-glucosidase ASNBH) A7 T AmSe] FU Ao AnHnh
JF2 v Ao ARTLh

Table 4. The antioxidant ability of extracts from Bombyx mori L., Morus alba L., Dioscoreae rhizoma and Inonotus obliguus according
to different concentration

(unit : %)
Antioxidant ability - Concentration of715mxed extracts(%) =
Electron donation ability 5322:021° 53.800.35" 54.23:0.11°
Inhibition ability of lipid oxidation 57.63£0.14" 59.86:£0.04" 66.57+0.07"
Inhibition ability of lipid oxidation of reacted with Hy0, 63.37£0.35° 65.970.05" 66.83+0.21*
a-Glucosidase inhibition ability 41.20:0.01° 60.36+0.02° 79.16+0.03*
The results are Mean + S.D.
Means followed by the same superscript in a row are not significantly different at the 5% level by Duncan’s multiple range test.
2E9| olsiaty EN(YE, pH, At ¥ =) SE9 7Isd gt
ol 25%, 4L 15%, D 15%, A 15%, 2 15% 3 FEES o183t wRE Az VIS ¥
2 A 15%9] HRE E 2B zuwd  7FE A3 Table 73} 2t Total polyphenol 3-8 57
0.31%, 29 0.114 g/100 mL, DNJ 161.02 mg/gdw= 3+ 3 A9 28 = 5%7F 71193%E 7Y =& RS vl
a3 glom P S HER A% vE PEod ;e WL 1%} 3%E 247 6337%9} 64.24% % )4 <) Aol

© 228t A= etk B8 o-glucosidase A8 E = UEUA 3t AAgols e 58 % 5%°4
o x5t o]yE A ARE IS w o2 A% 60.97%§ 7P =93 58 T 1%%} 3%= 424 57.00%,
ag}d 2AZ A 33 2B o)gsle Az 57.53%E F9A0 Aol YERA dth & 5(39)S
&89 9%, pH, A3 2 g5 2 =743 AuE Table ALE FTY 8] 552%9] & AATATE YERN

9Jr 2l 9EE 1221 °Brix, pH 41622 Vel B RAom olele] e ﬂ%‘dﬁlg} EF5e B 80% dee
£ 28182 et La 2 b3 27 L6l 178 % FEEN & B35S depit nase) 2
0.60°.2 eI} A Aol Aol HO’LE}. ol B A S5E

Table 5. physicochemical characteristics of beverage using extracts from Bombyx mori L., Morus alba L., Dioscoreae rhizoma and Inonotus
obliquus

Sugar degree Hunter value Turbidity
Samples CBrix) pH L . b (660 nm)
Beverage” 12.21£0.06 416008 161£0.03” 1.780.16~ 0.600.08" 2818005

:llle results are Mean* + SD.
p<0.001, p<0.01, p<0.05.
"Refer to Table 2.

gEo ANYE B4 U Ralg By Az Aste] B £ F2E 49 ORI 215
EF 22 o)g3le] AL SR YUAET f7)  JSAA) BE A A0 AR TBARSE 57
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S5 5%A At eS 37.37% 2 VFERS
- 86& 73 32.99% 9] “xﬂ = YEi
0%} WSS 749 79.83% 2] AAleS VERY 53] KO

izn—g— RHno=w L}E}H-I:]- AulHog o7
WA E gAlghe &S eI

Table 6. Proximate composition and free sugar contents of
beverage using extracts from Bombyx mori L., Morus alba L.,
Dioscoreae rhizoma and Inonotus obliquus

Calorie(lcal/100g) 44.12038"

Moisture 89.19+0.66

Proximate Crude protein 042:024”

composition -
(%) Crude fat 0.31£0.13
Carbohydrates 9.9:1.66

Crude ash 0.1920.07"

Fructose 1.109+021°

Free sugar Glucose 1.600£0.05"

contents Sk
(g/100 mL) Maltose 0.332+0.14

Sucrose 0.179+0.02"

:llle results are Mean* + SD.
p<0.001, p<0.01, p<0.05.

dE S| F5HS}

Streptozotocin(STZ) 2.2 &
FEES o83l AxS S5E FHotA AFHEE
= Z?_ A7} = Table 99 2t} AF 717F A|&He) wpA|t
TS vlagt A3 470 25 ol g A HilE yEhy

| 35“014' P 2T BT H AT Fo A9
CoX<e PHE AT 4 BFS ‘JrElrLHO“jr o] A&
streptozotocin(STZ) F-¢o] & Ag Azt v A sS
Hl gk o] F(40)o] A} A HES UrEWJ AR
STZ Fol 9]3} insulin A FFHo & Frl f4=H

oA tjate] o] do] WAELY] Wil AOE SAE
ATt

N

b
A
4
A=
é
Y

g2e #sl
Streptozotocin(STZ) 2.2 &

< o] &3t A= o5 FFol s 9

#ae A= Fe 19 YeERR E? A 71k F AW

< syt A9 gllleH, &

=8 fUE

o)

Table 7. The antioxidant ability of beverage using extracts from Bombyx mori L., Morus alba L., Dioscoreae rhizoma and Inonotus obliquus

according to different concentration

(unit : %)
ion of
Antioxidant ability 1 Concentration ;) beverage(%) -
Total polyphenol contents 63.37£0.05" 64.24£0.63" 71.93£0.06"
Electron donation ability 57.0040.19° 57.5340.23" 60.97+0.08"
Inhibition ability of lipid oxidation 4.87+0.09° 27.27+0.28" 37.37+001°
Inhibition ability of lipid oxidation of reacted with H,0, 19.28+0.08° 25.414047" 32.99+0.07°
Inhibition ability of lipid oxidation of reacted with KO, 13.78+0.16° 34.50+0.01° 79.83+0.17°

The results are Mean * S.D.

Means followed by the same superscript in a row are not significantly different at the 5% level by Duncan’s multiple range test.

33 =2E S o]83le &2 E A3 T ASHNE

AA)SE A= Table 82 2ok A 3.26, &F 2.17, ©5F 2,98,
301 R FFA 7155 2472 et A A
EE EelA 37 olstE UERTh ol £ FEE ©1¢]

2FAAE tha 2 WY F7HE Veith} 23R 57
A7 HSssA el

e YAE Vel £
FEBE olg3le] AxE $1 AT FolFel CRoe
1A e sl Mo e HE dehio

7} 2FARE G tZ2FB)ol vlg) W& IS YeR)

Table 8. Sensory evaluation of beverage using extracts from Bombyx mori L., Morus alba L., Dioscoreae rhizoma and Inonotus obliquus

Sample Color Flavor

Sweet taste

Bitter taste Overall acceptability

Beverage” 326+1.02° 217089

298+1.24™

3011417 247117"

The results are Mean + SD.
p<0 001, p<0 01, p<0.05.
URefer to Table 2
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fom, IFAVE sERAA K% 9EAE ekl
u} EF F2EL olgle] AxF S AfFolEe DF

A 1A B ETEe e Fe ARAE
UERIE} 274 SR Sl ol A% 57

SIS i 8 AT Kol F 18 e 9

2 et A% BYT 4 SeDe vol 7288

18 7154 FPesaol AU B ET A
FzEe qai foll Hlstel 13 fol2el Agyehis
£ St & ck sick Te ol F2E Foln
F& 5o 2 a‘ AT frol4el 9 AsEsl ek
AR, Fol 4QRARE DETE Hlste] @A &

G AeET) et Rl

Table 9. Effect of beverage on body weight changes in STZ-
induced diabetic mice

Group” Body weight
Intial(g) Final(g)
A 3503 + 1.50% 3624 + 1.68%
B 29.82 + 0.92% 27.83 + 0.93%
C 2841 + 1.42% 2773 + 193¢
D 2979 + 2.51% 30.04 + 216

PEach value represents the meantS.E. for groups of seven mice

Means a~c followed by the same letter in column are not significantly different(p
<0.05)

Means d, e followed by the same letter in row are not significantly different(p <0.05)

PA: basal diet, B: basal diet + STZ(ip. 55 mg/kg), C: basal diet + STZ(ip. 55
mg/kg) + 16 mLj/kg, D: basal diet + STZ(ip. 55 mgkg) + 50% beverage
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Fig. 1. Effect of beverage on blood glucose level of STZ-induced
diabetic rats.

A: basal diet, B: basal diet + STZ(i.p. 55 mg/kg), C: basal diet + STZ(i.p. 55 mg/kg)
+ 16 mljkg, D: basal diet + STZ(ip. 55 mgkg) + 50% beverage
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Table 10. Effect of beverage on the serum alanine aminotransferase
(ALT) and aspartate aminotransferase(AST) activities in STZ-
induced diabetic rats

(Karmen unit/mL of serum)

Group3) ALT AST
A 65.00£12.31"" 37.6744.0%
B 96.50+18.83" 53.8344.8%°
C 70.17£7.78 47.8345.60°
D 65.00£8.00° 44.5046.02°

)Each value represents the meantS.E. for groups of seven rats.

IMeans followed by the same letter in column are not significantly different(p<0.05).
A: basal diet, B: basal diet + STZ(ip. 55 mgfkg), C: basal diet + STZ(ip. 55
mgkg) + 16 mLjkg, D: basal diet + STZ(@i.p. 55 mg/kg) + 50% beverage

SRS

Azt zHMA 031%, %A
Silv‘i‘— 19%°1 A0tk f2lg
< fructose 0.067 g/100 mL. 047 /100 mLo] QL
DNJE 161.02 mg/gdw< ’ci;%ff}i °‘°*°El FA S
HES A7 BE oA 53 275 e =
St a-glucosidase A= ¢35 T

T3 FEES o83t AXS S5 RS B4
St Ay 2T d 042%, AW 031 2 B@4slE 99% 2
Uelsth 59 feld &% 24 A7 fructosed} glucose
7 71k 289 7RSS WE A total
polyphenol $H#F-& 71.93%°]1 1 AAEHTLE FE 5%
A 7} =90 m TBARSE 238t A7} E3] KO0l gt
Aol e Ao by

W 0.38%, B

Streptozotocin®. 2 Y=E F3t & 557 2855 ¥
st die] WslE 43 A9 AF 77 F AT A



Development of a Beverage Using the Extracts from Bombyx mori L., Morus alba L., Dioscoreae rhizome and Inonotus obliquus 851

sy A9 gloH,
STEAIA v%a AP 2 FYNE e &
85 AT FATFOANAE 2573 i 2T B)ol] H
3 W& A E YAtk 55 AHfradT D)2 25
ARE APAZ} Pl Bold SFEANAE Fe f
AFEL FAT F 78 92 @9AE Uehdle 23
LR

y

ALl =2

E A= 201195 A AA R A A Lal= A Gdn
A SAATARIS)O) AR D ot EEke| i skal RIS 9414
FB A=A G HSFHE 0 A000900017)2] AFAIAH]
o] dR=E FYPHI oW o] FTA=EHYH

ZHES

1. Kim YK, Moon JS, Ryu SH, Lee JH, Kim YS (2010)
The relationship between the popular beverages in Korea
and reported postprandial heartburn. Korean J
Gastroenterology, 55, 109-118

2. Kim SJ, Kim CK, Kim GH (2004) Quality characteristics
of aster scaber and development of functional healthy
drinks using its extract. Korean J Soc Food Cookery Sci,
20, 310-316

3. Youn SJ, Kim GE, Jeong YJ (2003) Monitoring on recipe
of old pumpkin extract drink. Korean J Food Preserv,
10, 308-313

4. Park SH, Baek SH, Han SH (2004) Effects in blood
pressure and cerebral blood flow with green ginger
(Zingiber officinale Roscoe) and development of health
drink by using it. Korean J Food Culture, 19, 150-157

5. Min SH, Park HO, Oh HS (2002) A study on the
properties of hot water extracts of Korean dried tangerine
peel and development of beverage by using it. Korean
J Soc Food Cookery Sci, 18, 15-56

6. Park GS, An SH, Choi KH. Jeong JS, Park CS, Choi
MA (2000) Preparation of the functional beverages by
fermentation and its sensory characteristics. Korean J Soc
Food Sci, 16, 663-669

7. Hur NY, Baek EK (2005) Development of traditional
drinks using sangmaksan. Korean J Cul Res, 11, 166-178

8. Chung SH, Kim MS, Ryu KS (1997) Effect of silkworm
extract on intestinal a-glycosidase activity in mice

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

administered with a high carbohydrate-containing diet.
Korean J Seric Sci, 39, 86-92

. Kim TW, Kwon YB, Lee JH, Yang IS, Yuom JK, Lee

HS Moon JY (1996) A study on the antidiabetic effect
of mulberry fructuss. Korean J Seric Sci, 38, 100-107
Lee KH, Chung SH (2000) Antidiabetic effect and
mechanism of Mori folium on streptozotocin-induced
diabetic mouse. Bull KH Pharma Sci, 28, 87-99
Yoon SH, Jung SY, Ha H (2001) Hypoglycemic and
enzyme effects of the water extract of Mori radicis cortex
in streptozotocin- induced diabetic rats. J Korean Soc
Hygienic Sciences, 7, 119-123

Morrison EY, Ragoobirsingh D, Peter SA (2006) The
unitarian hupothesis for the aetiology of diabetes mellitus.
Med Hypothesis, 67, 1115-1150

Park YK, Kim JS, Jeon EJ, Kang MH (2009) The
improvement of chaga mushroom (Inonotus Obliquus)
extract supplementation on the blood glucose and cellular
DNA damage in streptozotocin-induced diabetic rats.
Korean J Nutr, 42, 5-13

Kim SY, Park KJ, Lee WC (1998) Antiinflammatory
and antioxidative effects Morus spp. fructus extracts.
Korean J Medicinal Crop Sci, 6, 204-209

Kim MW, Ahn MS, Lim YH (2003) The antioxidative
activities of mulberry leaves extracts on edible soybean
oil. Korean J Food Culture, 18, 1-8

Kwon CS, Sohn HY, Kim SH, Kim JH, Son KH, Lee
JS, Lim JK, Kim JS (2003) Anti-obesity efect of
Dioscorea nipponica Makino with lipase-inhibitory
activity in rodents. Biosci Biotechnol Biochem, 67,
1451-1456

Park KC, Kil KJ, Lee YJ (2007) The comparative study
of the effects of fructificatio inonoti obliqui aqueous
extract according to the extraction temperature(l)
-anti-oxidative effect-. Korean J Herbology, 22, 177-185
Lee KS, Cho KH, Kim YS, Shin GC, Kwak Y, Bae
HS (1992) Experimental studies on the anti-hyperlipidemic
effects of mori ramulus, mori folium, mori cortex and
mori fructus. J Kyung Hee Univ Med Cent, 8, 44-49
Au ALH, Kwok CC, Lee ATC, Kwan YW (2004)
Activation of iberiotoxin-sensitive, Ca+-activated K+
channels of porcine isolated left anterior descending
coronary artery by diosgnen. Eur J Pharmacol, 502,
123-133

Choi EM, Koo SJ, Hwang JK (2003) Immune cell
stimulating activity of mucopolysaccharide isolated fro,
yam(Dioscorea batatas). J Ethnopharmacol, 91, 1-6



852

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

=4 F A5 8k A Al184 Ales (2011)

Yin J, Tezuka Y, Kouda K, Tran QL, Miyahara T, Chen
Y, Kadota S (2004) Antiosteoporotic activity of the water
extract of Dioscorea spongiosa. Biol Pharm Bull, 27,
583-586

Ham SH, Oh SW, Kim YK, Shin KS, Chang HY, Chung
GH (2003) Antioxidant andgenotoxic inhibition activity
of ethanol extract from the Inonotus obliquus. J Korean
Soc Food Sci Nutr, 32, 1071- 1075

Kwon EH, Jang HS, Kim SW, Choi SW, Rhee SJ, Cho
SH (2007) Effects of mulberry juice and cake powders
on blood glucose and lipis lowering and erythrocytic
antioxidative enzyme activitics in streptozotocin-induced
diabetic rats. Korean J Nutr, 40, 199-210

AOAC (1980) Official Methods of Analysis. 15th ed.
association of official analytical chemists, Washington
DC, 47

AOAC (1980) Official Methods of Analysis. 15th ed.
association of official analytical chemists, Washington
DC, 32

The Korean Society of Food Science and Nutrition (2000)
Handbook of experiments in food science and nutrition.
1th ed. Hyoil press, Seoul, 173-174

The Korea Foods Industry Assocoation (2008) Korean
food standard codex. Moonyoung press, Seoul, 616-617
Stead DA, Richard RM (1996) Sensitive fluorimetric
determinationn of gentamicin sulfate in biological
matrices using solid-phase extraction, pre-column
derivazation with 9-fluorenymethyl chloroformate and
reversed-phase high-performance liquid chromatography.
J Chromatography B, 375, 295-302

Blois MS (1958) Antioxidant determination by the use
of a stable free radical. Nature, 26, 1199-1201
Buege JA, Aust SD (1978) Microsomal
peroxidation. Methods Enzymol, 52, 302-310
Haglind C, Tengblad J (1994) Effects of caffeine
containing energy drinks. Scand J Nutr, 43, 169-175

lipid

32.

33.

34.

35.

36.

37.

38.

30.

40.

41.

The Korea Foods Industry Assocoation (2010) Korean
food standard codex. Moonyoung press, Seoul, 5-19-17
Lee YC, Kim KO (1989) Sensory evaluation of food.
Hackyeon press, Seoul, 179

Reitman S, Frankel S (1957) A colorimetric method for
the determicnation of serum glutamic oxaloacetic and
glutamic pyruvic transaminase. Am J Clin Pathol, 28, 8
Asano N, Nash RJ, Molyneux RJ, Fleet GWJ (2000)
Sugar-mimic glycosidase inhibitors: natural occurrence,
biological activity and prospects for therapeutic
application. Tetrahedron: Asymmetry, 11, 1645-1680
Niwa T, Inouye T, Koaze TY, Niida T (1970)
“Nojirimycin” as a potent inhibitor of glucosidase. Agar
Biol Chem, 34, 966-971

Ra JC, Bae JH, Park HG, Kang KS (2003) Studies on
a new alimentitherapy for diabetic patients. J Korean Soc
Food Sci Nutr, 32, 614-620

Kim SH, Kim KS, Lee JH, Chung EK, Park YS, Park
YJ, Lee HY (1997) Comparision of glucose-liwering
activity of the extracts from Kangwon-do mountain
mulberry leaves(Moli folium) and silk worm. Korean J
Appl Microbiol Biotechnol, 25, 391-395

Cho YJ, Ju IS, Kim BO, Kim JH, Lee BG, An BJ, Choo
JW (2007) The antimicrobial activity against Helicobacter
pylori and antioxidant effect from the extracts of mulberry
leaves(Morus alba L.). Korean Soc Appl Chem, 50,
334-343

Lee SH, Chun HK, Park HJ, Lee YS, Chang SN (2003)
Effect of different kind of plant oil sources on serum
and hepatic lipid levels of Streptozotocin-induced diabetic
mice. J Korean Soc Food Sci Nutr, 32, 710-714
Choi JH, Kim DI, Park SH, Baek SJ, Kim NJ, Ryu KS
(2003) Development of anti-diabetes drink using with
silkworm(Bombyx mori L.) extract. Korean J Seric Sci,
45, 96-102

(A% 20119 62 19 44 20119 102 199 A2 2011 10¥ 28Y)



