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The Antioxidant and The Antidiabetic Effects of Ethanol
Extract from Biofuntional Foods Prescriptions

Jin Pyo Kim, In Ju Chon, Hyung Kwon Chol, In Hye Ham, and Wan Kyunn Whang*
College of pharmacy Chung-Ang University, IHanpoong Pharmaceutical Co.

Abstract — To investigate the antioxidant activitys of Biofuntional Foods Prescriptions (BFP), we were measured radical scav-
enging activity with 1,1-diphenyl-2-picryl-hydrazyl (DPPH) method and anti-lipid peroxidative efficacy on human LDL with
thiobarbituric acid reactive substances (TBARS) assay. The DPPH and TBARS assay were revealed that Two BFP had sig-
inificantly activity when compared to that of contrast drug. The antidiabetic effect of Dicollow-B (Rx B) were investigated in
streptozotocin-induced diabetic Spraque-Dawley (SD) rats. When each 100, 200 kg/mg fraction of Rx B was administrated, the
blood glucose showed 155.7 mg/dl, 124.7 mg/dl and inhibitive activity of the serum total cholesterol showed 67.8 mg/dl,
61.5 mg/dl and the serum triglyceride of hyperglycemic rats revealed 66.3 mg/dl, 62.3 mg/dl. Those were decreased dose-
dependently when compared with control group. The effect of Rx B on The body weight was not dose-dependently decrease
by the administration of 100 mg/kg or 200 mg/kg fractions. But it was dose-dependantly decreased from 222+49¢ to

189144 g by the administration of 400 mg/kg fraction.
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1. AEXY o drol xx

1) AExi=o| gt

Dicollow-A(Rx A) — W7 Bombycis Corpus), B15H(Tail
roots of Korean Ginseng), AA-5%(Lotus Seed), %2 (The
node of Lotus Rhizoma), "V (Luffae Fructus), 234 (Citri
Unshiu Semen), <=3 (Laminaria), 7273 (Platycodi Radix).

Dicollow-B(Rx B) — W75 (Bombycis Corpus), P15H(Tuil
roots of Korean Ginseng), ARS(Lotus Seed), -7 (The
node of Lotus Rhizoma), AY4 = (Luffae Fructus), 23 (Citri
Unshiu Semen), <3 (Laminaria), 273 (Platycodi Radix), &
238K Lonicerae Flos).

2) & ¥ dao| x|

Aol AHET Aok TR A Fo} A

Pee 7R 2k 200 218 Eot A E F- 70% alcohol
Flol 95558 F A2 ¥5kn WF dxse i
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2. HHSE

1) IXES ¥ d=Fe Fol 0= de A

20+2°Ce] 0N 17L 5L T3A1A Ao ARg-
SIS AR S B2 cagevlt) EE-8] FHIATH

2) ME:Hx A

ICRAl mouse T3 & SHsUollA 741 20+2°C
A 1FAEtE S8AIA ATl 24+2¢ HE AL A9
ol A AM8-31H. ICRA! mouse 77 6u1E]E 3+ #o= &}

99

3. 717 @ A9

7172 UV/VISE Human TU-1800PC(KOREA)E Cen-
trifuges= ALC 4218(EC) 2] 3L Blood glucose metere
Precision Q * I - D, MediSense (USA)YE AR&-337 ), A&
F Aleko 2= Ascorbic acid, Junsei Chemical Co., Ltd.
(Japan), Glucostix, Precision Plus Electrodes, MediSense
(USA), T-CHO and Triglyceride= Randox(UK) —LZ] 4L
LDL, DPPH, Tolbutamide ¥ Streptozotocini= Sigma®] A
S ARSI

4, AEHbH

1) Bsks A

DPPHOY 21§t 3418ls 213 — Hatano 5-¢] g Vol ]
gt 2+ fractionS 25, 50, 100, 200, 500 ppm(99.5%
ethanol)?] 7FX] T2 ZAgH -89 0.1 mi(control : 99.5%
ethanol)oll 0.1 mM DPPH-94(99.5% ethanol) 1.9 mi& 7}
319tk Vortex mixer® 10Z27F Z&E & 37°Co 4] 30%
59t incubation*| Z T} ©]%F spectrophotometers ©]-8-5}¢
515 nmelA] 48 SAsT. H dx FeEE L
ascorbic acidZ 25, 50, 100, 200 ppm(99.5% ethanol)®] 47}
2 FRE ZAEte FAeAT 24 AR FAkshAeS
DPPHO!| that 21235 (Electron donating ability, EDA%)"”
3} 1G5, X (DPPH radical 3748 50% AAlsk=t] a3 w
FE)E ERRATH

ControlO.D. — SampleO.D.

EDA =
(%) ControlO.D.

x 100

Sample O.D. : NEE 73t Al@He] S
Control O.D. : NE WA ethanots 715F A& o] 4

TBARS assayS ©|-88 LDL A A 3kslol A= g3k
— Human plasma LDL(400 pg &% &), 1 mM CuSO,
low, s=¥2 AR 7} A 5(25, 50, 100, 200 ppm)
100 wiell PBS(pH 7.4)E 4o AA F37F 1 mlt HES
et Vortex mixer® E3}3to] 37°C 84304 4X7F 5
oF gk wjokale] 4k3kAl7l 3 1 mM EDTA 20 pis d7}
st Absts FAATIT

AHeE LDLE Yol 25% trichloroacetic acid 1 mlE 2]
gl A S A7) T 7 A=l 1% thiobarbituric acid
1 miE 37l 95°Collx] wIAIZ] & Wyzixzich A E
MDA2} 95 532 nmellA] spectrophotometerE: ©]-831] =
e},
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MDA EFAE2+ 10nM 1,1,3,3-Tetraethoxypropane &
Hg BA] ZATIA ARSSHCE

MDA % (nM/ml) = (f/F) x 10
F: ZTA 59 3% (532 nm)
f: AAL 4% (532 nm)

Z+ Alg2] LDL X &4tsl A E3E HIHES ] 9
A Cuol o8 fESe FAAE] APE 50% A
Asked Za3 AR FE(ICH)E ST

2) DXEE ¥ =fU Fo 0ixic WE A

7t AlekEA

Streptozotocin& 2 ¢ ZA] — pH 4.5¢! sodium citrate
bufferdll 50 mg/kg®l &FCE A A

Citrate buffer® citric acid(m.w. 2104) 2.104 g& S/
100 mlo] &3l(a) Al7)Z sodium citrate(m.w. 294.10)
29410g— F55 100 mpll 83l (b) AR F (2) 52 mie} (b)
43 miE &334 pH 4.52 B3t

Heparin®] ZA| - 20000 [UE A2 52 84 51
400 IUZ. YhHso] AMESIIH.

[e]
U Sl

AEEL 128 8 R gt 5222 Uiin &,
normal control, diabetic control, tolbutamide 73 %<2,
Rx B 100 mg/kg 737+Fo), Rx B 200 mg/kg 7875
o2 BEF3lo] 13t Sweptozotocin(50 mgkg)S rat
9] Brro g B35t AlRe] §ode streptozotocin® F
o9} FAlol Altele] 10987 Fod3i3iTt. Streptozotocin &
74 Fod 2 Holl sample AFHA 3MF 5 AAAZTE blood
glucose, cholesterol, triglycerideE Z73317] $13) slhg=
oA B sampleS F 3] DA st ARSI

t}. Blood glucose , cholesterol @ Triglyceride

Y sampled 2 P4 E2 st GOD-glucose
assay, CHOD-PAP cholesterol assay, 2] 32 GPO-PAP tri-
glyceride assayS I3l plasmaZS conventional spectrophoto-
meter= 3 3IATE
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2. SAXe
RE A A7 HIA 9 BELAE AMAYL, 2}
Z7¥e] Aol student's t-testS AMEE P 7ke) 5%H A
o EAFHORE felido] Utk A3t
3) XB&4 AE
ICRA] mouse 53R 6v}2E 3t #£o0=2
15Y B¢ 30 F AFE €2
R WA TR 308 H AT

0 Z 3] 204 2°CellA
I FEFS 2U3} 3Y
& oA STk

\

2 3

1. DPPHO|| 28t gHisls &3

Hatano 5] "ol 2lslo] ARoA 9 2ol 2 AAE
100 — 3000 ppm (99.5% ethanol)®} 67+A] & ol o3k
0.1 mM DPPHE9 & 713] 34F3l52 UV spectrophoto-
meters ©-83l 515 nmolM FF=E SH3IATHTable [,
Table II).

2 Az hzeHEQ] ascorbic acide} HIwEEE o Rx B,
Rx A £0.2 F4o] elxton] £3] Rx Bt DPPH! 9
3} radical scavenging activity”} -3}t

E3IC,¢ 7% Rx B7} 85.31+0.32 pg/ml, Rx A7}
231.05 £ 26.97 ug/mlZ <
VER AT

<=8} radical scavenging activityS

2. LDLASIO| chst HAMS T &4

Rx B9l th3ted 50— 2000 ppme] 671#] Fxo 3t

Table II. IC,, Values of BFP (Biofuntional Foods Prescriptions)
against the DPPH Radical

Sample ICy, (ug/ml)
Rx A 231.05£26.97
Rx B 85.31+0.32

L-Ascorbic acid. 6.91£0.34
Each value represents the mean+ S.E. (n=2)

Table I. The Radical Scavenging Activities of Preparations on DPPH

EDA% EDA%
Conc. (ppm)

Sample 100 200 500 1000 2000 3000
Rx A 0.57+0.04 0.69 £0.02 0.43* £ 0.02 0.06* £ 0.03 0.06*% £ 0.01 0.02* £0.01
Rx B 0.87 £0.04 1.06 £0.08 1.09* £ 0.05 1.02* +£0.01 0.84* £0.01 0.76* £0.01

. . 25 50 100 200 500

L-Ascorbic acid

0.87+£0.03 0.72+0.03 043 £0.04* 045 +£0.03* 0.42+£0.03*

Each value represents the mean+ S.E. (n=2)
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Table III. Effect of Rx B from on Cu**-induced LDL lipid peroxidation
MDA ppm MDA (nmol/mg protein)

Sample 25 50 100 200 500 1000 2000

LDL 0.611+0.147

Ox-LDL 7.504 £ 3.98
Ascorbic acid 335+£1.15 2.37+042 2.10+0.73 1.60 £ 0.31 0.69£0.19 0.99+0.17
Rx B 3401033 2.12+0.21 1.26+042 0.79 £ 0.02 0.67x0.07 0.52+0.04%

LDL : unoxidized LDL
Ox-LDL : Cu”*-induced oxidized LDL
Each value represents the mean + SE. (n=2)

Table IV. Effect of Rx B from on Cu’*-induced LDL lipid
peroxidation (ICy,)

Table V. The effects of Rx B on the level of blood glucose
in streptozotocin induced hyperglycemic rats

Sample IC,, (ug/ml)
Ascorbic acid 1.32+0.22
Rx B 247+0.77

ICs, : Reqzuired sample concentration (ug/m/) for 50% inhibi-
tion of Cu”*-induced LDL lipid peroxidation

LDL A% #1slol) tist A 8438 AP th(Table 111,
Table V)

I A3 ZeFEC] ascorbic acid$t ¥ ElEL of) 3k
3} 4] 1Y Rx B w9 A5 2 A 84
< eI

3. IXEE ¥ i Fo| OIXl= 3 4
1) g I Eo| i3 S

2] 5.9} ]}
A7} 1174 mg/dlE 74082
HE A7 FHoll Rx BE 7t
7} 100, 200 mg/kgs T89S o AA S F37det azt
7} EAE o t2GET viwste] Fdo] 1557 mydl,
1247 mg/dIZ &3 AFEF o2 FAsHA F2A4 IA 24
e & F UUTH(Table V).

2) 83 = & Cholesteroofl it X2

Streptozotocin 50 mgkgs B7) Wl FoIg bz e
Table VIolA Hi= ule} 70| cholesterol®| 70.0 mg/dlZ A
4550 582 mg/diel] ¥s) 7 S o] Gl
A2 79~ cholesterol =0y F3FS £ &= AL
T o i X F kel tolbutamide Fof ol
cholesterol®] 7} 76.4 mg/diZ WEo] $1&S &

% cholesterololl = HE2 x| Eol= A& &

do

2

o T

J
4
30, %

o

Group Dose (mg/kg) Glucose (mg/dl)
Control 342.0+49.8
Normal 115.6+£19.3
Tolbutamide i 117.4 £22.1%%*
100 155.7 £ 48.0*
Rx B(C)
200 1247 £ 34.6**

Control: 50 mg/kg streptozotocin ip.

Each value represents the mean+ S.E. (n=6)
Significantly different from negative control :
*p < 0.05 **p <0.01

Table VI. The effects of Rx B on the level of blood
cholesterol in streptozotocin induced hyperglycemic rats

Group Dose (mg/kg) Cholesterol (mg/dl)
Control 50 700+ 127
Normal 582+64
Tolbutamide 1 76.4+18.1*
100 67.8+74
Rx B(O)
200 61.5+17.2*

Control: 50 mg/kg streptozotocin ip.

Each value represents the mean* SE. (0=06)
Significantly different from negative control :
*p<0.05 **p<0.01

Table VII. The effects of Rx B on the level of blood
triglyceride in streptozotocin induced hyperglycemic rats

Group Dose (mg/kg)  Triglyceride (mg/dl)
Control 123.0+353
Normal 60.4 +22.8
Tolbutamide 1 74.2 £29.2%
Rx B (C) 100 66.3 £ 13.1*
200 62.3 1+ 13.6%*

Control: 50 mg/kg streptozotocin ip. all 50% MeOH extract
Each value represents the mean £ S.E. (n=6)

Significantly different from negative control :

*p<0.05 **p <0.01
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Table VIIL. The decrease effects of body weight of Rx B

Kor. J. Pharmacogn.

Body weight (g)

Body weight (g) Body weight (g)

Group before p.o. after 2 days on p.o. after 3 days on p.o.
Control 21819 225127 23.1x3.0
Rx B (C) 100 242+26 23.8+0.6 23.0%0.5
Rx B (C) 200 227109 20719 20527
Rx B (C) 400 222149 20.1 £4.3* 18.9 £4.4*
Control: 50 mg/kg streptozotocin ip.
Each value represents the mean S.E. (n=0)
Significantly different from negative control : *p < 0.05
e geS A7l Foll Rx BE 100, 200 mgkgS o]2 <13 HxHo| FLEIL o|RAE d Ee X535

Fod891-8 W cholesterol A3} &A1& JeERAA L 67.8,
61.5mg/dle® &3 oJ&H o= 1Aashe &4+ UUh
(Table VI)

3) 83 & Triglycerideli] Cit &S

Streptozotocin 50 mghkgs 57 U FoIg gjz2Fx=
Table VIIIA E= B9} ZFo] cholesterol®] 123.0 mg/dlE
§73EE2 604 mgdel B3] A dsHe s & F

AR Gt XTI tolbutamide FAoNA = FAgA
W2l triglycerideX| 7} 74.2 mg/dlZ A 3] ZHAE S &
ATt A FHE FEAIZ] FHoll Rx BE 100, 200 mg/
kg& Fo] 39S W FAAo] 66.3, 62.3 mg/dlE A
o] o] T2 AR el

s FAaksl A ksl E oA 2kgo] $& Rx B F
9] ¢ s Y F uiglyceridesle E4d0) B9t
o 53] 8FE S7METF cholesterol®] F%E9t 7o)

riglycerides = 9GA| 7M1= ZALE UeldthTable VID).

3. HESds 4

ICRA] mouse 7 67l2]& ¢ FO&2 3lo] A T A
o] AFE Gl 3AF 1Y 338 A FoIshEA 24 H
HE U9 A75 A 3 19 13 oA ASe =4

gt A3= Table VIIIZ 2o},

ZEZS 21.8 £ 1.9 gollA] 23.1£3.0 g0 & A|50] F7}5)
%2, Rx B 100 mg/KgFolZollM e 242+26 ¢4 230
+05g08 Yo 91442 fi%1en, Rx B 200 mg/
kg FI8 oAM= 22710904 20542702 7
HAo U A Fo42 gile Rx B 400mg/kg—.—°46¥
oA 222449 g014 18914402 {94 e A
743 Btk

Aslire kst o3t 7—]'—%797]4 =3} A & et
B oS wf AFolA BrsiEn iAo 285l
F4E IAlske Aol oAl 71AFY shiEr Az
o} Syl S8 2 S4t 55 2ol davto] 7]
A AFo2 iz}t = glot Aok Zhzte] Aol
A7) W2 YR o] Bastn Bl
2o Bl AAR ko] FedE S I & HleE
71thEl T},

B A7e ksl 28 g AAelA geeste 3 AN
tisle AR oE 2gs) FFE Aalstr 3 S
8% glucose, triglyceride 2 cholesterolX| S 5= A2
2 AF0E AME F Ae A, P

AR, 94,
A, B89, 2, 17) 3 Fe8E 23t} Fust v
P

_\-4

2 2

T3A), Dieta] ¥, By 2H8-0) Sl 715734 F Vet
e ek AN BHo 489S Asgon o

9 A2 428 I8k

1. E/tsksol Cish A

1) DPPHel 93t &itsls 23 — t)2eFE2] ascorbic
acid®} B35S W Rx B, Rx A 82 EA4o] Yehte
™, £3] Rx B7} DPPH®l| 2|3} radical scavenging activity
7t AT T8k 1,2l 735 Rx B7} 85.31+£0.32 pg/
ml, Rx A7} 231.05 +£26.97 ug/miZ $-7%F radical scaven-
ging activityS VERAATE. wepr] F23i7t Z3HE AA7Y
rakalgldo] 2 Sgsitta AbRET)

2) LDLAFS}) thgh oA &3 — DPPHO) ]3¢t dtsls
ZHoA g3} 9<7st F23F Z3 AARx B AANe o
&) LDLAMS O] thek A Ex4E Agste dx=gdE
ascorbic acid®} ¥ w83-& w] DPPH| 23} &itsls &
A3 FUSA ZkE F gA) E4L Vel

2. IXEE  YRY Fol 0= g 4
D) g F Il o A4 - Fg A7 Fol
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Rx BE 717 100, 200 mgkg$ Folaioie Wl A7) 897
s &7t FAAEICH tlzekEsy) vasle] dgo] 1557
mydl, 1247 mg/dI= SelEA o2 A Sl A
TS @ AT

2) @3 % % cholesteroll] thek 28 — FiHE LA
Z1 o Rx BE 100, 200 mg/kg S FA3H3-E W chole-
sterol A3} E44& YERNIRIAL 67.8, 61.5 mg/dlO2 4]
X0 A fod Al ks & 7 T

3) 84 F triglycerideo] Wit A& — g AR
Foll Rx BE 100, 200 mgkgs 518138 wl] S/4x4o)

66.3, 623 mg/dlE ZFAaE]o] BAdo] Zo Ao 7 eyt

ke gPiksl o teiA A A ARgo] B2 AR Fodit
o) A9 B F8 BN F wiglyceridedl & E/do] Wk
o 53] 38 7ML TE cholesterol®] F=2F o]
triglyceride &% GA| S7HAI71E AOF WEbsith

4) AEFAE 23 - ICRA mousedl] T T AL 7
3 A RS 218419 ¢0A] 23.1£3.0g0 2 AT
o] =7}, Rx B 100 mg/kg} 200 mgrkg Fo w0l A

= 242+26g0014 230+£05g2F 227209 gl A 205

+2.7 02 F3L gl AFAEE VERNIC™ 400 my/
kg8 ol A= 222449 eollX 189144 g0 fro)d
e ASHAE Ry

oz} ro] 7154 AFOE ARSI AE EIE Rx
ksl Shds B ATd A4¥8E A
g A3t 948 25 veRlo] ek o AlAe] A 7t
AL AAKE AN TS S AP 1Y 3-6¢
< 2-33] BE3= Alo] vigAsitiaL AbRE T

=
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