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Abstract

The nutraceutical role of fermented omija (Schizandra chinensis) beverage (FOB) was determined through
the analysis of fibrinolytic and alcohol metabolizing activities, nitrite scavenging activity, and angiotensin
converting enzyme and a-glucosidase inhibitory effects. Firstly, FOB increased fibrinolytic activity in a dose-
dependent manner and indicated angiotensin converting enzyme inhibitory activity of 94.8% at 20% FOB (0.6
mg/mL). In addition, the inhibitory activities of FOB on a-amylase and a-glucosidase were determined to be 100%
at 100% FOB (3 mg/mL) and 49% at 60% FOB (1.8 mg/mL), respectively. Nitrite scavenging activity of FOB
was about 96.1%, 72.3%, and 68.3% on pH 1.2, 3.0, and 6.0 at 100% FOB, respectively. To determine influence
of FOB on alcohol metabolism, the generating activities of reduced-nicotinamide adenine dinucleotide (NADH)
by alcohol dehydrogenase (ADH) and acetaldehyde dehydrogenase (ALDH) were measured. Facilitating rate of
ADH activity was 70.3% at 50% FOB, but ALDH activity was not affected. These results revealed that FOB
has a strong alcohol metabolizing activity, and fibrinolytic and nitrite scavenging activities and exhibits the
angiotensin converting enzyme, a-amylase, and a-glucosidase inhibitory activities.

Key words: Schizandra chinensis Baillon, fibrinolytic and alcohol metabolizing activities, nitrite scavenging activity,
angiotensin converting enzyme and a-glucosidase inhibitory effects
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&2 Wol o]gEFo] gkom(8) BAhYo] BFT Heo= a-Glucosidase &M 0t =8
dadad A8, AR T ©A9S HUiete #aA AL ouzt wF Aol g-glucosidase BAJA & =3
HT 50l AFY HEE B3 APEHE fVIA 2 BEAAE Tibbot®} Skadsen®] WH(13)°] wet ZA3Att =, 50
o] A% E£ohe AT A To] AR AA TF A F9 mM sodium succinate buffer(pH 4.2)9l p-nitrophenol-a-
A7 HAA =olAx A& AAT(9,10). D-glucopyranoside(PNPG)E &3]A1A 1 mg/mLY &=
A B AFAE 2ux EuE 71EY FEUHS AL e, NALAT FAHANS TFEl RFA=
T3 duk FFo] ofd A2 A WA FAHS Bl 2E TR 01 mL, ¥-&Fl= AE 01 mLE Ho] 37°Cell A
AlA A&l tiste] dFstaAt skt 53], L9At 30%7F 82171 & 1 N-NaOH 0.1 mLE F7}she] whalA]
dasge & 4EA AA e @R Fudg ¢ Zith olu) A E p-nitrophenol(PNP)-& 400 nmoll A spec—
=Z A B g BTz 7)5A S8 V) trophotometer2 =43lgon, & Aoz A& 7
AR E AASFLA P, a4},
B Z10] H—ni A A2k
T G (R e e sy P IR
A= Angiotensin | —converting enzyme Xslls &8
B Ao AL8-3F QU AH(S. chinensis Baillon)= 749 SvA} wE A ACE Aaj&4-e Cushman® Cheung®]
= A% s7IERE Fdste] j3te] Aol AERAA o|F WA (14)0] whe) =43} =1, rabbit lung acetone powder
e FE7F 50Brix7t HES 10 Lef 28 S A (Sigma)E 0.3 M NaCl7} g2 0.1 M sodium borate buffer
o5 AxA1Z 2uA} 300 goll 71t A-ollA] o 67) (pH 83)9 1 g/mL(w/v)e] EE 2 8 & 4°Co| A 24A7F =
€ goh wEAR O LEZE B6 oF Whatman No. 2 zg91}. o] % 4°C, 2000 x gol 4] 4087 9412 shdom,
filter paperZ st & £°Coll A W BHEsto] A 82 AL NENS ACE Za4loz ALL319o)
stalmh AR 2 ARgE vl EAE pH 528 ofd 24 714-& 03 M NaCle] 84 01 M sodium borate buffer
o= EET. (pH 8.3)l I—H—HJ(hlppurylfhlstldylfleucme)E 5 mg/mL(w/v)
XN Eafls =X 9 T =9 I A183l9 Tt ACE AL A1 29 ACE
2085 2495 280 RoAE Asrps) Hullerize]  EELNE /18 01 37CAA 522 g 43 F, 7]
W (11)S W8] A8tk 0.4% fibrinogen(Sigma & 71 F o] 37°Cell A 141 WA Z o 150 uLA 1
St. Louis, MO, USA)S sodium borate buffer(10 mM N HCIE 8-S HAA7]aL 750 ul9] ethyl acetate 7}k 3,
sodium borate, 160 mM boric acid, 40 mM NaCDell ¢ 1&:3F aekskar 4°C, 2000 % go Aﬂ 1087 94E9 3 E}—
o+ A4 87x10 mm petridishel] 10 mLE 2& & throm- 500 uLe] A5 HE LAt o] AT AE 120°Cell A 308
bin(1,000 unit/mL, Sigma) 20 unitS H7}ste] L6 30% SA3] AZRAIA 2 mLe] HEES Y2 T 228 nmollA %’6"
ZF X8l S A A S H fibrin plate] 27} W& EE At x2TFEAS AlsE A S/F5 50 uLs
B 25%, 50%, 75%, 100%2] Al55 20 uL & 3s}e] 37°Cell 74l AES sl o ™, ACE A& a3t o2 Axk S
Al REEAIA Bl BIHA S SAA N, &4 A7 o] &3t A3t AT
=2 =x Bz & i
o ;};}lj j‘i j;f}ﬂ 4= plasmin3} Flal - unit ACE inhibition </>—%x1oo
a-Amylase K| BT} =5 S: sample absorbance
N C: control absorbance
L2 uA}t vhg W &) pancreatic a-amylase &4 A A2 B: blank absorbance
agar diffusion method?] W (12)& WY 3} % 33}93\‘:}.
= 1%9 agar®} 1%9] soluble starchE ZHF40 =< 3 ORRIAA AT s &=
121°CE 15%-7F B3} petridishol] H-o] plateE A 23814 Lu A} dE e ofda AAF S Gray¥ Dugane] W
o A2 §49(1000 U/mL)& 419] plate $1 <! H15)S "t SH AT ofditd &He A5 &
8 mm disc 9ol 2z} EF35l g Z2Foll= A5y gl = 7Vskar 1719 01 N HCI(pH 1.2) 2 02 M F+4F 954
F4E ¥ol 37°C 24413 w3 - I/KIG mM L in 3% N (pH 302 6.00& AHE-3t] WH&A 9 pHE ZH7} 12, 30
KD 5 mL& 7Fste] 1583 $AAI7 & o539 2 2oz 9 6002 243t W& HE FHIAT o] & 37°CAllA
A& AdtstAt 1A7F &2t WA TS Griess Aok 7Hate] EFAIA
hZzTre] WA —wk-ro] HA 1587 Ao HAAIZ] & 520 nmol A FFE=5 =431
gz7el az <100 QAESE AR THAT TA L Griess A2 A

A&l & (%)=
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A: 1 mM NaNO, &ol] FZA 85 3718kl 1217F 9k

A7 Fo FBE

B: NaNO; §<¢] F3%=

C: FEANE AAY FEE

ADH &t gt &8

Alcohol dehydrogenase(ADH) &4 =+ Choi 5(16)%
Rackere] WH(17)S WY =, spectrophotometers
o]-8-3}l4] 340 nmol A ¥ == nicotinamide adenine di-
nucleotide(NADH) 2] &3 & SATo=ZH Yef AT
Alg el alcohol 0.1 mL, NAD 894 (2 mg/mL) 0.5 mL,
Lux Fgol 01 mLE FH7}3tar, 0.01 M glycine-NaOH
4ZE&A(pH 88)= & —:—-’47]' 1.8 mL7} =A #H7bs &
25°C 242 A 1087 ¥-8-A]7]22 ADH(10 unit/mL)
0.25 mLE 7}ste] 340 nmell A F3=2] Wsts S5k
th oold x2TE AlE Ut F/HTE ¥ A= A
Positive controlZ AF&3F hepose ol A T+Y3 Ao =F,
A wel 122 3]1435ke] AFE-st Tt ADHO 842
g F8 A9 Ho FFEE Uz FHo FH= s
H &2 Yehfidlon o 22 2oz Akttt

ADH activity = (B/A) x 100

A gizFe] HAY §3F=

B: A9 o 3=

ADH Y J& =Y

Acetaldehyde dehydrogenase(ALDH)2] &4 =+ Tott-
mar 59 WH(18)& HE st NADH 44 & §3
o] ¥3lE 340 nmol A S35t ALDHS] EA4E S48
A&l FF 21 mL, 1 M tris HCI 0.3 mL, 3 M KCI 0.1
mL, A& 0.1 mL, 20 mM NAD 0.1 mL, 0.33 M 2-mercap-
toethanol 0.1 mL, 0.1 M acetaldehyde 0.1 mLE &3}3} t}2
25°Co A 108 7F ¥F8-A1 7122 ALDH(1 unit/mL) 0.1 mLE
78t 340 nmoll A FF =9 HE s 439t oy ti=
TE Alg gl ??r—’?% 2o Hoz AT} Positive
control& ADH &4 93 24 x A1&3F Ao = 3R o
), ALDH®] &/4-& ADH &4 AlXHA ¢ ae} S4 = Aot
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Fig. 1. Fibrinolytic activity of fermented omija beverage (FOB).
(A), B), (C), and (D) is 15 pg, 30 pg, 45 pg, and 60 ug of FOB,
respectively and (E) is 20 pg of plasmin. Test samples were
dropped onto the fibrin plate and the plate was incubated for
30 min at 37°C.
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FHEo2A QUFE bR
o

"‘E}(Flg 1) Positive controlol plasmm 20 g v A S
AAIS Ao 9 U]Z]- t“;§°“°ﬂ’~1 =2 AN TS HE
o daE R FHEN T A2H A 2521 37°CAlA
30& BHE F el Elif’{ STt SHETE A0
7 Ae & 4 A=, o)l plasminEt B §8&4
o2 Blth ofd Riaf| B A ez EF FEE
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HEillse 2a F A4d #5759 dHdidee=® Asd

Y(data not shown). X]:LU}X].J B oslH oz
B 8% Bacillus & KDO-13(20), X225 &2 ¥ B
amyloliquefaciens DC-4(21), 52 A 23 Ao A 2
H B subtilis BB-1(22), x| .2 X B2H B subtilis
JM-3(23), A=Fo 28 B2 B. subtilis KCK-7(24)
ol R 5ol ¢ AR &EA Urh

ACE< renindl| 9J3te] A= angiotensin [ ZH¥ C-
It dipeptide(His-Lew) & 7FE3) A0 o224 s &
#A422-4S JER = angiotensin 1S A8t 23t
Yol = Utk o]#H 3 ACEY &4 Adxlz= A
B2} peptideE 3 1 FEAE, Zxo| A8 catechin®
w2 9] rutin®} 22 polyphenol A& E0] EZ oz o4
A JATH25). Angiotensin 1= #E A7) &S

3taL, F21o) A aldosteroned] YIS FHAIA AW FE

RHHEe B std 2950z d4S FA7= FHE2
gt ACES] AHgo] A& A&t 745 18 sto] A&y
o 3 "ol ofslE o] HAA HAY HEF 5 o] 2
S FEAE 5 Ut
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Fig. 2. Angiotensin I-converting enzyme (ACE) inhibitory
effects of fermented omija beverage (FOB). Results are mean
+SD of triplicate data. Concentration of captopril as positive
control is 0.01%.
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W AtH(Fig. 2). Positive control2= 2] A| %11 3]
T XA captoprilS AHE3F92™, captopril 0.01%(0.1
mg/mL)el A 93.4%9°] A &S JeER AL, 58 34
Q.0]A} WFE 9 20%(0.6 mg/mL)E 948%2] T A3 B
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Table 1. Inhibition of a—amylase activity by the fermented
omija beverage (FOB)

Sample Clear zone Inhibitory
(cm) activity (%)
Control 1.0£0 —
25% FOB 0.8£0.05 36.0+7.8
50% FOB 0.6%0.05 64.0£58
75% FOB 0.4£0.05 84.0+3.8
100% FOB 0%0 100£0

Each value represents the mean+SD (n=3).
Control: distilled water.
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Fig. 3. Inhibitory effects of fermented omija beverage (FOB)
on a-glucosidase activity. Results are mean=SD of triplicate
data. Concentration of acarbose as positive control is 0.05%.
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Aoz LAt YEZAY AL A= 713t
€ EAES Zux A7H gth o) B dFME &
vz} g Ho] ol A AAF MAE FETFS A3

CQuA rEde] T pHYE oY LAT tE
A= Fig. 49 2. Positive control?l Vit. C+= 0.01%,

0.05%, 0.1%, 02%9] FE2, Qu|x} gagAe 25 50, 75,
100%9] F=2 st¥=dl, 1 23 pH/l R&45 A8 E
oEH 0 & ol AA Tl FUHSHATE =, pH 1.29] 74
L vzl wad 25%(0.75 mg/mL)¢+ Vit. C 0.2%(2
mg/mL)2] FEolA oF 85%9] B3 ol H b AATE
Uebdth pH 3.09 A$E vz dad 25%(0.75 mg/
mL)2} Vit. C 0.01%(0.1 mg/mL)7} ¢F 46%=E B]<=3l o}&
2 AATES e, 2ux B 100%(3 mg/mL)<}+
Vit. C 0.2%(2 mg/mL)l A= oldArd A7 %50 73%%}
62% 2 #ZHAJ. oY A2 B o Vit. Co} 2u1|#
LdEHo] Ae vt FUEFE olFAE AAFe] F7Y
S, eux gyl Vit, C B5F pHVF @2 2700 A

4 2ASE BEom, 53], pH 12914 272}
GE Ao A Vit. CERTE & =2 ol AAFS U
ER th. Kwond} Park(32)2] Rare]l o8t pH 1.290A]
LuAE 80°C €54} ethanol +5& 1 mg/mLolA 22+
70.2%9} 76.2%9] o}AAA AAFS YEMN T B3}

100 1&
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Fig. 4. Nitrite scavenging effect of fermented omija beverage
(FOB) under different pH conditions. &, 0.01% of Vit. C; [,
0.05% of Vit. C; [, 0.1% of Vit. C; H, 0.2% of Vit. C; &4, 25%
of FOB; £, 50% of FOB; [, 75% of FOB; [, 100% of FOB.
Results are mean®SD of triplicate data.
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Fig. 5. Effects of fermented omija beverage (FOB) on the
alcohol dehydrogenase (ADH) activity. Results are mean=+SD
of triplicate data. Hepos 50 is used as positive control.
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Fig. 6. Effects of fermented omija beverage (FOB) on the

aldehyde dehydrogenase (ALDH) activity. Results are mean
+SD of triplicate data. Hepos 50 is used as positive control.
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