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Comparison of on Rat Intestinal Digestive Enzyme Inhibitory Activity and
Antioxidant Enzyme Activity of Korean and Chinese Schizandra chinensis

Hee-Jun Chae, Hyun-Ik Hwang', In-Soon Lee' and Hae-Yeon Moon'

Department of Biotechnology, Daegu University, Kvungpook 712-714, Korea.
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The purpose of this study was to determine the effect of rat intestinal a-glucosidase inhibitor; methanot (80%),
ethanol (80%) and water extract of Schizandra chinensis in Korea (KS: Schizandra chinensis in Korea) and China (CS:
Schizandra chinensis in China). When the final concentration was 1 mg/ml for each sample (KS and CS), methanol
extract of KS (ICsq 1.62 mg/ml) showed 46.8%, ethanol extract of KS (ICs, 1.48 mg/ml) showed 47.4%, water extract
of KS (ICs 1.72 mg/ml) showed 46.3% and methanol extract of CS (ICsy 8.35 mg/ml) showed 13.3%, ethanol extract
of CS (ICso 8.05 mg/ml) showed 16%, water extract of CS (ICsy 8.37 mg/ml) showed 11.54% of inhibitor for
p-nitrophenyl ¢-D-glucopyranoside (pNPG) a-glcosidase activity, respectively. And the contents of total phenol, flavonoid
of Schizandra chinensis were measured. When the final concentration was 1 mg/ml for each sample (KS and CS), total
phenol and flavonoid in KS were higher than CS, respectively. The order superoxide dismutase (SOD) activity ICsq
values of each solvent extracts of KS were: 2.006 mg/ml methanol extract, 2.304 mg/ml ethanol extract and 2.5 mg/ml
water extract, which were higher than that of each solvent extracts CS as: 2.881 mg/ml methanol extract, 3.085 mg/ml

ethanol extract and 3.190 mg/ml water extract.
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o]t} (Strowing and Raskin, 1992). a-Glucosidase
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9] FEAIZke] WshE dofubx] gerh 53], g 84
9 a-glucosidaset= <ol Hls] EAgo] oA 7] wiE
o
o
X

2
L gAEel dne ANk A1 e Yl BhEE

WA T oA AEly] HojEhy 1 WhE opie ¢ QL
%27 dHE9 4L =& 4 YA @rh (Lembock et al.,
1990; Ceriello et al., 1996). o-Glucosidase®] A7} P 7ds}
o] 7b antAd WHo R Izl F o] die] AA I
ol g B2 A7) ol oA AR, AATEA] At
Hole FAANAES A5 EE AR A&H
48 dae 5% 5o Batgo] ZAlgoR of7]FHaL
o], ol& X Ea2A Ao A&y EAE o)gsl=
A7E EabshAl = gl

emabE 2H3 (Magnoliaceae)®] &1 LU A} [Schi-

zandra chinensis (Turca.) Baillon]&] FHAZ Ao, Ean,
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23, B29kE Wrta dte] Aol o] Folnh. euitdle
A A=Z (Schizandrol), A ZH=# (Schizandrin) A, B, C, 94

Y 31u]4l (angeloylgomisin) O, P, 9% 7|4l (epigomisin),

[

diin) 52 FR3tT Qlon, QAARE T4, A, B,
e s, Fulg, oAz, BAGA o 4EE
73 glo] AekdRE el A ARl A Bolt) (De-
Fronzo et al,, 1992; Kadowaki et al., 2003). ©}&71X] Qw]zte]
gzetaste] it Ay vlu|Ety, Fou 7 =5E
T (27 AW gl Stk FARR ouAp)
AR Ao R Rel emart 3AE S0 e o
Hjah= A& AlmET

i B dpads A 2 S e #5ES
ol g3t FuE FIAN A 24 B e-glucosidase]
A aAE AE5Fozn Fud A5 FHoZA onat
o] 8¢ 7leAE v 48t sith

Mz Y 2
1. a—Glucosidase M3AM S =&

2 Ago) AME-S T4 2 T 2Rk AR 9
Frekg) mrlalel A GESiste] 0~4TolA Haagity ¢4
FU% eWAE 1:10 (w:v)Q] B-EE methanol (80%), ethanol
(80%) 18lx FFH5e 747 68 B¢ FF F Y w53t

ol A¥l g3tk

2. N A FSH 20X FExA o

b

=1
[=]

S|
~

i
]

i
Ho

QuAte] g3 FEFHL AOAC 1990yl whet A%
sPon, zuwAdy & g IS Lowry (1951)% Dey
(1990yell e} bovine serum albumin¥ glucose &2 FFE34
& Akl AFslol

3. 7 A&o=HH g—glucosidased =2l Y =H

a-Glucosidase™ streptozotocin (45 mg/ml BWYS Fodaho]
48A17F F dvdo] 250 mg/ml ©}Q! Sprague-DawelyZ| &
A 879 2% Aehe BEstd, Ay AderR Ae 7,
homogenizerS 527 A 88, sl buffers BT (05
M NaCl, 0.5 M KCl, 5 mM EDTA (pH 7.0)). =2 % 4%, 1,000
xgoll A 3087 YRSt de dedE xaadeR
AHE-8H3T} (Rhinehart et al., 1987).

A7iel gglo g ol ZaANE 14 mMe 4 712
(Maltose, Sucrose, Lactose, p-nitrophenyl a-D-glucopyranoside)
7 37CAA 308 F AN F APE EEFL gl
cose kit (OMHAHE AMESto] SASt 4 B4 E4E A
AFa} T (Dahlqvist, 1974).

# L% 0] Al (pregomoisin), BlZAAZFE=% (Deoxyschizan- .

4. q—Glucosidased Ci#t X &4 &3

o-Glucosidase A& 87 £74L 4 & F34F 2r|Ape
57180 2 B 325 1, 5 10 mgmlE AWAR 4 28
3 phosphate buffer (pH 7.0), 7121 p-nitrophenyl o-D-
glucopyranosideZ go] 37ColA 3087 ¥H& ¥, Glycin-
NaOH (pH 9.0y 2ol wt3-& FZAAYIIL, 3,000 rpm) A
1057 QAR & 405 nmell A FFXE SAS 34
HTL 100TolA 383 B 2EANE AHSIITH (Hol-
mes and Lobley, 1989). A A3 842 ths 2ol A3t
Arbs g

[A4 (inhibition) — A (control)]

o _ %100
Inhibition (Yo) [A (erzyme) — A (blank)

wak, FA 9 34 Qr]R}e]| thek o-glucosidase enzyme
kinetics¥> 7161 2 & FEFES ;AR dto] phosp-
hate buffer (pH 6.9)21l 71’421 p-nitropheny! o-D-ghicopyranoside
5, 1, 15, 2% )¢ A3 (5, 10, 100, 1000 pgfmD)®] FE=E
tjero] ate] Qu)Rke] g-glucosidased] ek A EIIE &
Aatglom, 7 2735 Lineweaver-Burk plot H o= g

33t} (Shim et al., 2003).

5.

oo

At &AM |

=
=S T

1) DPPHoIl ot itsts &d

Hatano (1989) -] %ol £J8le] 2 A& 0.1 ml (control:
80% methanol)*ll 0.1 mM DPPH-&<} (80% methanol) 1.9 mi-&
7¥8H3IT). Vortex mixer= 1027 2188k F 37°Cell A 3023k
ukealglom, o]F 517 mmoll M F4XE AU
tl% ¢kE 2 BHT (Buthylated hydroxytoluene)E AH-8-3H%1
o, galspatg-o pppHYY thEt ICs, # (DPPH radical 3
e 50% A= Y23 mgEE)oE HERHIT

2) Superoxide dismutase (SOD)

SOD §4 84 AAL SoDe F4 E4¢] NBTS &4
< A 58S 7 A3kE photochemical NBT (Nitrobule
tetrazolium) method S A28 TH (Beyer and Fridovich, 1987)
ZF N2 0.1 mie] 0,9 mi®] NBT € (xanthine, NBT, pho-
phate buffer-EDTA (pH 7.4)7+ 1 ml®] xanthine oxidase (0.05
Uml-&e8S el 37°CoA 2087 wsA 7t o] 2 N
HCIE 7}8ke] w68 52 A2 &, 560 nmol A FFHE
=319, sl g4 AEE NBTY S92 50% A3
at=d Bad A8 & (ICH)2= FEAFT

6. £ e EaEL0|E Y 53

filo

Ak 2 FEk enat 7180 R B FEE 1 ml
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Table 1. Comparison of proximate composition in Schizandra chinensis in Korea and China according to extraction solvents

, KS" cs?
Nutrient(g/g) Methanol Ethanol Water Methanol Ethanol Water
Yield 0.69 0.77 0.79 047 0.5 0.55
Protein 0.32 0.28 0.28 0.25 0.25 0.24
Total sugar 0.3 0.29 0.24 0.17 0.19 0.13
Moisture 0.31 023 0.21 0.53 0.5 045

VKS: Schizandra chinensis in Korea, 2 CS: Schizandra chinensis in China

waterZ 1 mg/ml= 34 3}e] AR&-& i) Folin & Ciocalteu's
phenol A%} 1 ml& 718l 587 WA 3 10 mle] 7%
Na;,COs;%t SHTE T WH8E0] 25 mlo] HES
90% % 750 nmol| A —Txl% =4

o]
EIAE

=435I} Gallic acid® %
e F wse ALkt 543U (Arvouet-
Grand et al., 1994).

AL FZ2A oAt fU1E B B FEE I mlS F

F2 1 mgmlE 314510 ARE-3191) 0.3 ml9] 5% NaCO,
5 718l 5EY REEAIFIAL, 0.3 ml9) AICLE Hrletod 6
H A7) H, 1 M NaOHe} u-g-&ol 10 ml

5% 715t 510 nmoll A F5XE S Cate-

chin® 2 FFIFME At F FetRwol=g Allsio]
Z735193c} (Sin, 1999).

EE B

THTE S

>

=
=

2 o

1. DAY EI2M @0|xte FEIAH| 02

Ak} S ou|zpe) duk RS a]
= Table 19} 2t} =24k omApe] £&, %
ZFo] &ako] B FEE ] A9 079 g/g, 02
021 gigelglo, T4t Qmxte & i%?”_r
/g, 0.24 g/g, 0.13 gfg, 045 gg 0 2 Ve TR oFE
@ 58 R T AR el T 2t TR or
X}E‘ﬂr A Jebsth olelet Aake R4 FEEA

]—6‘]— 7=161=° E_gj\ﬂr

Shak

=4

H 2

2. HORHE 228 a—glucosidasel 24

o-GlucosidaseZ R %= &35 A
S Gl o2 3D A b‘é
2 77}e) Bame &7 @3 mE

R IR EE L‘ﬂ;}‘}it} (Shim et al., 2003). STZE &

FRAN S 47 ArozR Sad Ll 244
RS A8 FRE SAE 2, 1 maloseo] T

"B 57} 0.96 Umg protein 7HY =01, sucrose”t 0.47
U/mg protein, lactose®} p-nitrophenyl a-D-glucopyranoside”}
0.1 U/mg protein© 2. L}EFET} (Table 2).

7hshith.

Table 2. o-Glucosidase and o-amylase activity of substrate,
respectively

Substrate Activity1>
Maltose 0.96
Sucrose 047
Lactose 0.1
pNGP? 0.1

Y One unit is defined as the amount of enzymie that substrate 1
mole of product per minute.
2 pNGP: p-nitrophenyl a-D-gliicopyranoside

3. a—Glucosidase® A3l &M

A 9 FAE eniate] 18w 4 = FEEE oY
©2 q-glucosidasel] Wet A3 B4 & 2ANE A5 Table
3o vehliodc) sTZe ols] ®Ww fid H &A% A
o-glucosidaseZ 50% Aslsks AdAY] w25 i 2rx
2] 73-%- methanol 1.62 mg/ml, ethanol 1.48 mg/ml, & 1.72 mg/

mle g2 vepgon F2ib ujzte] 79 methanol 8.35
mg/ ml, ethanol 8.05 mg/ml, & 837 mg/mle.2 Welstt) 1
2 thETQ) acarbose?| B-F- 295 mg/mle 2 YERITE

o]A o & Ko}l g-glucosidase®] et w4t B FAl @H)A}
F2E9] A8 242 A 2R HluE 5L slew
AreEH, Tab ewRke] A9 FtstA| R AREE 5L
acarbose 2.0} A8l EAJo] 1 Holt Ao L]'E]'}\)\-——L}‘
=ab owAte] Fgollw %A e AoZ vEwth
A 9 3k nlal B ethanol FEECIA o-glucosi-
daseol] gt #s) EAo] A UERd Ao Hol ome]
o-glucosidase®] e AFHEALS ZF A HlaA ol
7} 5 o Als )

Fig. 12 =4+ 2vAk2] o-glucosidaseol] tldF A3)7]12H&
vebd slez, A4 dee] AfAe-E e slor U
Epton Faal ov|ap oA e o] AArE-g sk
2 o2 VERGT) (date not show). 023 42 ARHQ
e 9] acarbose (Yoon and Robyt, 2003)%} 42 7|2fo.= A
8 &A4-5 vEhia vk

rsi' o{N rlr

ethanol
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Table 3. a-Glucosidase inhibitory activities of extracts from Schizandra chinensis in Korea and China

) Inhibition (%)
C‘z‘r‘lf;lrgg%"n Ks? cs? Acarbose”
Methanol Ethanol Water Methanol Ethanol Water
1 46.79 4744 46.37 13.35 16.03 11.54 43.38
5 67.20 68.25 66.14 33.33 3545 3228 64.17
10 93.12 95.34 92.06 5820 59.37 58.52 90.16
ICs (mg/ml)” 1.62 1.48 1.72 8.35 8.05 8.37 2.95

DKS: Schizandra chinensis in Korea, 2 CS: Schizandra chinensis in China,
3 Acarbose: the positive control. ) The final concentration in the reaction mixture.
) The concentration which caused 50% inhibition of rat intestinal o-glucosidase activity were calculated from regression equation

Q e 400

200+
- 150- _ 3001
< =
£ £
§ i —
£ 100 % 2004
> >
501 T 1001
. /%G . . ——=Z . .
-1 0 1 2 0 1 2
-1
1/[PNP-G] (mM) 1/ PNP-G] (M)
e 120 -
100+
e 801
£
= 60 -
£ : ¥ .1 mg/ml, O : 0.5 mg/ml,
é 40+ ® :0.1 mg/ml
of Schizandra chinensis in Korea
% ¥ : control (without inhibitor)

-

0
1/ [PNP-G] (mM/min) "

Fig. 1. Lineweaver-Burk plots of the inhibition of rat intestinal a-glucosidase by Schizandra chinensis in Korean. A): extract of methanol,
B): extract of ethanol, C) extract of water.

4 & B3 Sapmiro|c st *J Qw2 R} T %Olﬂﬁ%ﬂﬂ 9,1%_ Ao Z YEpsit &

3 Ak emRle) F ZElH-o]= 332 methanol 5.66,
o) Atk evjate] 18] 2R B FEE F9 & cthanol 5.86, 2 536 mg/g DWo| oW, FHA 1)l
Zelnwols oFF ZHATE Table 49 JERNY 7% methanol 2.59, ethanol 2.07, 2 232 mg/g DWE F4F
U7} FFAE en|xtR) go] FfE] glE Ao

th F4t 2r)Abe] F #H|E 32 methanol 6.39, ethanol 6.11,
el =A4b enjate] eghg o & ATk

£ 6.62 mg/g DWo| 2n, T34t S ¥|xke] - methanol
3.33, ethanol 3.08, & 3.59 mg/g DWZ 4t Qujxpr} &=
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Table 4. Total phenol and flavonoid contents in extracts of Schizandra chinensis obtained from different locations

KS? cs?
mg/g DWV
Methanol Ethanol Water Methanol Ethanol Water
Total Phenol Con. 6.39 6.11 6.62 3.33 3.08 3.59
Favonoid Con. 5.66 5.86 5.36 2.59 2.07 232

DThe dry weight of Schizandra chinensis extracts, ?KS: Schizandra chinensis in Korea, 3 CS: Schizandra chinensis in China
Values are the mean of triplicates

Table 5. Antioxidative activity of Schizandra chinensis extracts (1Cso mg/ml)

IC50 (mg/ml)
KSY ' cs?
BHT”
Methanol Ethanol Water Methanol Ethanol Water B
DPPH" ¥ 227 2.071 2.091 4251 3.617 3.339 20414
o * 2.006 2304 25 2.881 3.085 3.190 4.774

DKS: Schizandra chinensis in Korea, 2 CS : Schizandra chinensis in China, > DPPH’: DPPH free radical scavenging activity.
#0': Superoxide anion radical scavenging activity, > BHT: Buthylated hydroxytoluene, sythesis antioxidant

o o3 e}, A2 glucose toleranceFF-E B34 <1

5. &st gy =
ez Hof G o Ay wel dadel gk A%

1) DPPHO| 3t gf4tat ot g

s 53 e Z7kskm, whae] Qlgde] Puls
73 e

OiZ oFEl BHTSH Hlwslole W S4B F94 oFld vh A4d AR N wEe 7]
] 7(

YE BHTEU =& @4& Jehjgoen, E3) 4k on tolerance = Aol ghs 71 4 AR W Qs
9] methanol FEE0] 2.07 mg/ml, SZA4 Qulzio] & 3 HI7) AR H5) Z=vhd glucose tolerance?} =4S )
=E°] 3339 mg/mlE -$5°3 radical scavenging activityS 1+ o] hyperglycemiaZ U270t} ol QlEwe] Evjef 28
EFN AT} (Table 5). < A&fe, o] LA glucose toleranced] £4E H A
2) SODO|| 9t stMsls =7 Ty 2 B FHEFOR HEY (Chiasson et al., 2002;
NBT %ol 93l superoxide anion radical Aﬂ of #8 Henry etal., 1993).
¥ SOD &4 848 AR 29, = Q1 BHTS} ] wHe] FHFoRAE U4 A, AR, 7
WIRE W) 4TI ePA = BHTEE} = ‘1}% 5o) glom olg T udFol AR U
g

3 2 o) 9
A& eItk §3) ke =4 OP|A; 25 methanol  ©] HAY EE 2@ wE g3} L*ﬂélal %—7}7} %J_°J°1
FZE0] 2,006, 2.881 mg/mlE ¥ SOD B4 wHE el FHal 9ok S A7 o
WA} (Table 5). Sohs g98 EIE Aol F

2000). A} Fo FAL At

]
A=z ]‘3} (Ch01 et al.,

EAste A%tah 5 oo

A ) amylase, sucrase, maltase 5ol 2J3] FFTHo=w gddow F

o] E457] wjEo] o)Hd aixE AFoEN T

FrHold dedo] A AU Al 7S RIE 9] E58 A9 e Aoy, A5 ndg o w

% 2 WAUZ dstel AAle ALY 2AVSE 2 AR HYRTI} BojEe] Frht e sk

AT RN LA Aotk B EW WA = EARE a4 = UG Ao® FE53 0™ acarbose,
T 7FA AZe 9%t} A+ Insulin-dependent diabetes- vogilbose 5°] YAkl Y] o]&531 gUrk

mellitus (IDDM)e] T}, F7ol|A ABAHE ‘:Lé_\r‘jd% gl Fo weba] 2ol o-ghucosidase A 3A ek T4lo] HolA]

FLde] &g 2AHse &S dted Jede 328 & WA JABA 2 AAE At e A7 Bl A9
L) o3ty Fo) &A= A3t 094 FERS A% FHal 909 (Choi et al, 2000), ¥ AT FR 7l 7I5H
gt AXTAPE doju x| FE Ao Ed 3 G Al shugl Skl FARE ARE erRE
% 29 F& A3 AA12T) (Kahn et al, 1989; Soll etal,  ©]&3}o] Bl X8 HXHogA evias && 7hei
1975). 2= Noninsulin-dependent diabetes-mellitus (NIDDM) S Hlw BX8tax) Sk

o]t} NIDDM-2 glucose tolerance2]| 8]73/42 <21 Ade)7 el B Aol a2 FAk omRke] G718l B water
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FEES UL E STZ o3 B 89 H &% HAY
o-ghicosidaseol] T3+ 3} %“é < ZAE A3, 541 ewt
7} F=4F Qu| AR Y =2 g-glucosidases] A3 448 vt
Efilon, 4k en|Ate] 79 AR ARET 9l
¥ acarbose 2 UF =2 A& 4L Bo] EPFSARA =
Ab omzte] &8 7HeAE BAFAC =3 A 2 F5
b 2u]R} B ethanol FEEA o-glucosidasel] Wt A
8] Aol =A e 272k g-glucosidaseo] tEF A 3]
EH & ethanol 204 H] A Wo] 7} B Aoz A}
stk ey A 2 F34t oAt FEEEC] 449
Agol e BARAE] ME TE G459 AT
Boetex), ol EPHoE SEG YARAE| Ab
B o) AR FESEAE o] AFoz At 4 gk
aHug 4 D FHN euAke] fr)en 2 B FEE
& Aazneays 2 B AW Bola) AL

A
&F Belske Aol "astm, Atge std 725

¢

g3l Alo] o oz Algdn

Gude 3wy e Age dyr|ALe 43
A WA= ket 2o ATl o]HF Y] &
Wz 4tgld 2B sl Bodthe ATt FES Tn
2ATF (Baynes, 1991; Park ef al,, 1995). 1A= A=< 4
Aol M E A S (fred radical)®] A4 8FAES} o

A A (antioxidant defense systeth)2] E4do] H#&L 0]F 1 9
v} (Park et al., 1995, Wolff et 4k, 1988). Aol A4 eeiz
o] It} AR ALY & sl ol A9 750 AT
o] @Ho] 7AoIxH A3y AE#A7F dojdr) (Lawrence
et al, 2001). B XA 2bsld 2EH AT} FIEE
F2 A9 vaaA Fhikea Asaksby daihgo]
Z7 e} s wolAle] &4 Tom FEsm 9tk
(Baynes, 1991; Lee et al,, 2001). AF5}d ~Egxo] o3 I3t
o HE3 oJe] 239 &ALe EAo] 7k 2Hg gtz
ol ghg-o] AFol} A T2 1] i 27 o4l

AAE M SgeiA shte] geFozAs EAE
AL 7Y A G AT s FH &
Azate] HEERTA ] 2re-ste] A RsES AL
st o] 2RIF) MEQ] V)5S £4AF|EEMA (Bruce et
al, 1982) =2 9] w3l9} Fix FHEFE v e o] FRY
wilsl o] gink o]dd A gz AAAS soD
= Superotide radicalS FUAIA H0,Z who] 1, &
o374 AR H0,= Al GSHpx9} catalase®] 4o 2
3 02 wAddozN LS CRRE AAE BIFT}
(Kwag ¢t al, 1999). B AFo|ME 24t 9 24 2 v]7}e)
ks 4 o322 9] 915 SODS} DPPH radical 271%
< SR, Rl ilskAl BHTE O &2 848
Bk TEar ol#sh 842 T34k enrtuct 4k @A

Y

=
“

o?ﬁﬂi&-ﬁii_,ml
é

A7} we B34S B 34 enRe] 943t
Atk 2 (1994) T A7l SoD9 ==
T (5.6 mML)ET 2 FEE (222 mM/L)oﬂ/H 5] %-8—
oy %ﬂce Ho] 22 Prrol At A~EH A Ay
2R W E 18T JeelA o
& %%91 %&‘@01 %ﬁ}ﬂ% ), ol Akstas X}iﬂE
Holm, *E‘xﬂi Naohisa (1992) 52 Q&
3 N} iz Toll A glycated Cu, Zo-
SODE &4, %ht‘é Fx}oll A T Eo} SOD AHA
T FEEgol ul$ Aol 9l o] B3t sobe 24
%}go] 71-/\
ol o) AxE Fosh QA= STZO 23] &

3
O -1
H %‘4 2% ﬁ“i} a-glucos1dase°ﬂ 74%@7‘4 Ql /’Q‘GH S-S

>¢L 1o
o

09 298 Bl Ao AmAL, T2 AT B
& 24 orlAt 234 orlRuct A vebk ol2)d

Sk orlRe) 940 FUS Ve By Aa % 0%
wE 4¥o2Ad PPINE FAvE 2 $ert $0d
+ Qe Aoz Agdr)
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