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Physicochemical Properties and Antioxidative Activities of Omija(Schizandra chinensis Bailon)
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Abstract

To develop physiological functionality of Omija extracted with water was evaluated on antioxidative activity. Omija, high
acid material with pH 3.6, contain 57.5+1.03% of moisture, and 18.8+0.12% of crude fat. This material have 12.6+0.04%
of carbohydrate and 11.1+0.07% of crude protein as well, but ash and crude protein contents were found less than 10%.
10 mineral contents were also found, too; K and Ca showed the highest level, then Al, Mg, Na and Mn were followed.
In composition amino acid contents, glutamic acid took the largest portion, 131.7+1.3 mg/100 g, aspartic acid 51.5£0.6%,
and other composition amino acid under 50%. In case of free sugar contents, 7 types were found. Most of them were glucose
and fructose. Total phenolic compounds showed the highest level, 2,862.6+31.7 mg/100 g. 197.8+14.6 mg/100 g of flavonoid
and 225.6+18.2 mg/100 g were included. In terms of electron donating ability, radical scavenging ability activated as the
amount of Omija extract increased. In particular, Omija extract in 1,000 xg/mé demonstrated almost similar electron donating
ability, 72.4+0.21%, to BHT. It was also found that antioxidant activities of electron donating ability, SOD-like ability,
hydroxyl radical scavenging ability and nitrite scavenging ability were highly promoted as Omija extract concentration
increased. The nitrite scavenging ability was significant when the extract belonged to strong acid region and doping
concentrations increased.

Key words: Omija, total phenolic compound, electron donating ability, reducing power, nitrite scavenging ability.
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mg/100 g ©]gto]ATh

Sin 57 Zom|a}e} en|Aje] 771
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% Ko] &3] 38,7899 mg100 g & 71 B, thgo s
Mg, Na, Ca2} Mn©] 1,150.0~6,857.7 mg/100 g2 Mg o

BHare BAE 2
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Table 1. Proximate compositions of Omija

Compositions Contents

pH 3.6

Moisture(%) 57.5+1.03Y
Crude protein(%s) 11.1+0.07
Crude lipid(%) 18.8+0.12
Carbohydrate(%6) 12.6+0.04
Ash(%) 4.9+0.03
Crude fiber(%) 5.440.03

" Each value represents mean+SD of triplicates.
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Table 2. Mineral contents of Omija (mg/100 g)

Minerals Contents
Al 1784+ 2.5
Ca 613.8+ 34
Cu 19.4+ 0.9
Fe 16.7+ 0.7
912.6+12.4
131.5416.2

Mg

Mn 76.8+ 4.1
Na

P

Zn

80.1+ 3.0

12.3+ 0.2

19.9+ 0.3
Total 2,061.5

Y Bach value represents mean+tSD of triplicates.

Fe$} Cue 70.3 mg/100 g m]9to| AT}

3) 74 oioj=Ato] &haf

2wk A o]t 82 Table 30 VERA nie}h 72
o] F 16%9] ov|x4te] AEH e, 53] glutamic acid
7} 131.7£1.3 mg/100 g 2 t}E olu]iito) vlel] 453] =
gkom, ol A opv|iAt kel 24%E A v

Table 3. Composition amino acid contents of Omija

A D FE3NA

© 2 aspartic acid®} arginine©] Z}Z} 51.54£0.6 mg/100 g3} 50.6+
1.5 mg/100 g2 2 vl wA =7 3 F= 1, leucine, methionine,
lysine, isoleucine % alanine-2 32.1£1.0~42.240.6 mg/100 g,
1 9] opu] AR 19,140.6~24.8+1.4 mg/100 g 2 7P S
TS eI

Sin §27¢] Aol em|xte] A opu|at 2ol B
A7 el FANE A2 glutamic acid7} 71 B3keH,
arginine¥} leucine, histidine 2 aspartic acid®] =22 o]
ke cystein®} methionineS V| F AEHJTI . B a3t
At} Lee 59 Bao) oJshd om|x} Feo @2 ofn|i
b ks 273 As} oA arginine, T-5lAE lysine,
Z2}) A glutamic acid?t &4 AEHIATH

4) R2lge| &

orxte] fEld FFE £243 A= Table 49 2|
glucose(12.6£0.04 mg/100 g)9} fructose(8.7+0.06 mg/100 g)7}
FE fEwely, o 9 229 559 fE9 3.240.05
ng/100 g vRto] At

Sin 3% Lee £V9 QTN % glucose$} fructose T2
2 onrte] feld §Hao] E9tom, Oh 5”7} Hyeon 5
= omjzte] FH Hel o] glucose, fructose} sucrosedt
wgto M B AT Adet Ao AT JERIIC
&, Kim 577¢ 209 #e9d T3S FAF B glucose
9} fructoseTro] AEH 2™, glucosed} fructose?] B T

(mg/100 g) TS 717} 4.62+1.08%9)F 449£1.06%2A T AEe) 24 ]
Amino acids Contents & 1:1ol8 Rustich
Aspartic acid 51.5+0.6"
Threonine 13.4+0.9 2. Q0|A} F==89| sitst #M
Serine 17.6+1.0
Glutamic acid 131.7+1.3 1) & W= SEE, ESEE0|= 3 QHEA|OP Eat
Proline 23.440.7 20z} F2E9 & dE 3jE, TP olE U UEA|
Glycine 175403 ohd S =73 A Table 59 2t} F ¥ S¢E
Alanine 32.1£1.0
Cystine 9.140.6 Table 4. Free sugar contents of Omija (mg/100 g)
Valine 24.8+1.4 Free sugurs Contents
Methionine 36.0+0.5 Arabinose 030.01"
Isoleucine 33.9+1.2 Glucose 12.6+0.04
Leucine 42.240.6 Fructose 8.7+0.06
Tyrosine 18.4+0.3 Galactose 3.20.05
Phenylalanine 12.740.7 Sucrose 2.9+0.02
Lysine 348404 Maltose 1.4+0.01
Arginine 50.6£1.5 Phamnose 1.0+0.01
Total 549.7 Total 30.1

" Each value represents mean+SD of triplicates.

" Each value represents meantSD of triplicates.
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Table 5. Total phenolic compound, flavonoid and anthocyanin contents of Omija extract (mg/100 g)
Sample Phenolic compound Flavonoid Anthocyanin
Extract 2,862.6+31.7" 197.8+14.6 225.6+18.2
D Fach value represents mean+=SD of triplicates.
2 2,862.6+31.7 mg/100 g2 2 53] & Fgo|qlm, Za} v, 53 % A7t ARbge] 24 Aleld] o] g

Hirol=o] a2 197.8+14.6 mg/100 g, QHEAJo} ke
225.6+18.2 mg/100 go] At

RN e TS Bl HE AFEL 284 9
2] X550 glo} thekdl 7ol Bajere Ay, Zebu
ol =9t SEAjopde] A Ho|t} o] 5L FZ 1 phe-
nolics hydroxyl7| & 71|71 W&o 3¢k ghutola] s, 3+
T 3R W B3 7T $5dte) Ok AYad e e

q_23,24)

2) MXBH =2

LA FEE s DEldt Ao 48 23
g A= Table 63 2T} RE A|RoA 2220 247}
S7Fel whet AAlge] e golHoz Zrslgo
100~1,000 pg/mie] FXo|A emz} 229 72 49,6+
0.16 ~72.4+0.21%, BHTT 40.4+1.25~73.940.55% = VJER}
ok 53] 1,000 pg/ml FENA enR} =222 BHTS} 89
Al 27} glo] fARRE ksl 848 JeRii). o) Ake]
AAE T8 B B A3 AdE A S3HET okEAlo}

A7t sleke B st fART

HAHL2 A8 AL FEE AR BN H =t 2

5 52 9988 yehln, uhgAld Frtee AR &

, A8 FE 8 32 Sujo] S wet deiict. en)
100, 250, 500 2 1,000 pg/ml FEZ H7}alcd

S ST BAE Table 73 2ok

=
AAgel g3t fARE AP 2B $EIL 27}
52 B feldoR g, onlx 258

©°
Fxo) BAIGLe] ascorbic acidol] Y3 ¥ EFH% S U
ERlTh 100~250 pg/mle] FEAME LU} F&5E0
0.37+0.01 ~0.65+0.022] *H9| = BHT(0.4120.02 ~ 0.68+0.03)}
frolA 27} glo] AR Fatsl S Bl oAl &
29 gzt @4o] 3 ez Alsdr)

4) Superoxide Dismutase(SOD) FAl &AM
Superoxide®] 43} A &8-S dolHr] 93l super-

W Ao EEFE AAZA o] FoH oz A Ve oxide<t ¥H-g-3te] AR EZ S JERE pyrogallol A543}
Table 6. Electron donating ability of Omija extract Scavenging ability(%)
Samples Concentration{yg/m)
100 500 1000
Extract 49.6+0.16* 52.740.25™ 64.310.44°C 72440217
Ascorbic acid 51.7+1.13% 65.7+0.76" 73.5+0.56° 87.9+1.61"°
BHT 40.4+1.25* 50.9+0.11% 62.240.25* 73.9+0.55
*7¢ Means with different superscripts in the same column significantly difference(p<0.05),
® Means with different superscripts in the same row significantly difference(p<0.05).
Table 7. Reducing power of Omija extract 700 nm(O.D.)
Samples Concentration(ug/mf)
100 500 1000
Extract 0.37£0.01* 0.65+0.02° 1.28+0.07* 1.92:+0.08%°
Ascorbic acid 0.55+0.04°* 1324001 2.2740.02% 2.68+0.157
BHT 0.41£0.02* 0.68+0.03 1.410.04° 2.49+0.10°°

"¢ Means with different superscripts in the same column significantly difference(p<0.05),
® Means with different superscripts in the same row significantly difference(p<0.05).
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Table 8. SOD-like ability of Omija extract Scavenging ability(%)
Sampl Concentration(¢g/mf)
€S
P 100 500 1,000
Extracts 24.3+0.52*4 39.3+021% 46.3+0.17 52.4+1.07°
Ascorbic acid 32.640.23% 40.3+0.44°% 48.940.34° 54.3+1.24™°
BHT 28.4+0.34% 39.4+0,61%° 51.320.53C 55.740.95"™

7" Means with different superscripts in the same column significantly difference(p<0.05),

A" Means with different superscripts in the same row significantly difference(p<0.05).

£ 33T FI= Table 89 YERASITE 212} F2E9] SOD
A B2 AR 2Hgoly) g8 2] ascorbic acid
¢} BHTZt] ¥]<:3t 842 BA+d 2 100~1,000 pg/ml
FEoA uR 2EEL 24.3+0.52~52.4+1.07% H =
ascorbic acid(32.5+0.23 ~54.3+1.24%) <} BHT(28.4+0.34 ~55.7+
0.95%)Ztell freldo] 2o} ¥ ksl &3-S el ok
oo Ave MAFYH A3} RS g 25
£%9] SOD #4} Bl B AN 22E0 ) =
7VErE izt BYo] Fodthe 29E Ho B 28
o} FARE S JERITE Kim 592 9n|xle] 2%
E 5 50% ethanol FEN A 33.7%=E SOD -FA} EAo]
=01 B 1, Hong 508 3, B Fe] 23590 A
2| 2H(35.3%)> 7 B(26.7%)>71 $1(27.6%)>F(24.1%)> A} 7}
(14.6%)2] o2 33} Zido] $5svkn Raslich

5) Hydroxyl Radical A7 =&

L=} FZ&E2] hydroxyl radicaloll g &7 Z}8-2 Ta-
ble 99} o] F2E] w7t 71 wet feles 4
39k 2820 U B2 A# o] ascorbic acidol A
Ao 7P Holwon, theo 2 BHTS} en|#} &
2 T2 frelde Ut 100 pgm F50)A on)A}
FZE9] hydroxyl radical &7 Z&2 33.6+036%%
1,000 pg/ml H7} Alol)= 72.120.24%2 hydroxyl radical 427
ZeE vl A= 23t WA ascorbic acid(59.3+0.28 ~
79.4+0.19%) ¢} BHT(56.4+0.15 ~74.5+0.13%)2] hydroxyl radical
aA ALL 1.2v) A= w3

Table 9. Hydroxyl radical scavenging ability of Omija extract

6) OFalAtd A9 &

Luzt FEE g old b £ 2-8-2 Table 1074
Zo] Hhgl pHE 2.5, 42 ¥ 6022 ZH 3} 233 A7
pH7F 2 GAYTE, AR Hrlko] F71E4E ot
d &7 e fFelFos Frhsich

pH 2.59] 73-%- 100~1,000 pg/mellA ascorbic acid(34.5+0.57
~91.3+1.12%)>BHT(29.3+0.28 ~79.120.30%)> 21 2} &5
(25.940.60~76.4+0.48%) 2.2 ¥ obANY 1A LS
B3, pH 4.29] 7% 250 pg/ml LA omA} 2259
oAt 2A2H8-0] 39.7+0.57%2 ascorbic acid(40.6+1.21%)
S} FARE 274 285 JERIITE pH 6.09] ¢ FEE9]
27} Feol dEgle] enAt FEEL 33.140.07% 1|RES
29 ol 4aA A4S Bt o)y A%E ov]
A}e) obAAg AAZEE pH 2.5904) 7V B A3, o
T 2viAtel gE HlE 3eEc] NA A9 ofvlat A3
Aoz zZgsr] wWEed Aoz Azt

Qo U A=
LmARe 715 AE LS AR V1EAE

A2E B8 FE3t] 038

st ewate] FE G 57.541.03% 2 7Y
< B3, ZA(18.8+0.12%)> T 3HE(12.620.04%)> 25
W (11.120.07%)>3] & - 249 1(4.9£0.03 ~5.4£0.03%) =
2 AU #7138 1080l AEHUon, K9} Cao] &
o] 71 A et Al Mg, Na 2 Mn £0|Q1oH,

Scavenging ability(%)

Samples Concentration(¢g/mf)
100 500 1000
Extract 33.6+0.36* 46.2+0.18" 58.7+0.18° 72.140.24°
Ascorbic acid 59.3+0.28% 64.240.16° 67.5£0.20% 79.4+0.19°°
BHT 56.4+0.15 62.7£0.22" 68.3+0.13 74.5+0.13"

7% Means with different superscripts in the same column significantly difference(p<0.05),

AP Means with different superscripts in the same row significantly difference(p<0.05).
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Table 10. Nitrite scavenging ability of Omija extract in reaction system of pH 2.5, 4.2 and 6.0

Scavenging ability(%)

Samples Concentration(g/mé)
Reaction system 100 250 500 1000
Extract 25.9+0.60* 32.4+2.10° 56.140.14° 76.4+0.48"
pH 25  Ascorbic acid 34.5+0.57* 51.9+0.92® 73.0£1.13 91.3+1.12%
BHT 29.3+0.28" 36.2+1.30" 59.3+0.28% 79.1+0.30™
Extract 20.1£0.52* 39.7+0.57" 46.3+0.73" 50.6+0.11°°
pH 42 Ascorbic acid 31.5+0.95* 40.6+1.21%" 58.4+1.03 72.2+1.46°
BHT 28.4+0.13" 31.3£0.41% 49.9+0.30% 53.4+0.82%
Extract 9.2+0.10* 19.6+£0.04° 21.3+0.12% 33.120.07*"
pH 60  Ascorbic acid 14.5£0.12* 25.8+0.05% 34.7+0.07° 58.0£0.14
BHT 10.740.06™ 24.5+0.11% 30.120.18% 48.3+0.13%

"¢ Means with different superscripts in the same column significantly difference(p<0.05),
® Means with different superscripts in the same row significantly difference(p<0.05).

A ol At L glutamic acid”} 131.7+1.3 mg/100 g &
7V =A AEHJ D, aspartic acid7} 51.5+0.6%3 o, o}
& 1AL 50% vte] d JERATh
Felg 780 AEHA T, glucose} fructose”} THHEE
Hsta.0m, & e 2L 2,862.6+31.7 mg/l00 g&
2 TS el 1, E8kE 02 197.8£14.6 mg/100
g, STEAJOPA 22564182 mg/100 g0 & ZFE Yt ARF
o] 28 ou|R} FEE9] YUt T2t 7SS radical
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