Edi/Eit (Korean J. Medicinal Crop Sci.) 20(1): 63 — 71 (2012)

2 0] Xt 0| A

The Antioxidative Effect and Ingredients of Oil Extracted
from Schizandra chinensis Seed

Il Hwan Ryu and Tae Oh Kwon'
College of Life Science and Natural Resources, Wonkwang University, Iksan 570-749, Korea.

ABSTRACT : The objectives of this study were to investigate the antioxidant activity of Schizandra chinensis seed oil and its
active ingredients. Schizandra chinensis seed oil content extracted with hexane was 36.06%. Schizandra chinensis seed oil
extracted with hexane was purified during 20 min at 85°C with phosphoric acid 0.15% for degumming and 20 min at 80°C
with 3 M NaOH 1% for deaciding. The purified oil consisted of unsaturated fatty acid (88.7%), fatty acid (9.97%), and so
on. The major unsaturated fatty acids of purified oil were linoleic acid (71.1%) followed by oleic acid (15.7%), while the
main saturated fatty acid was palmitic acid (6.56%). The purified oil was found that contents of phenolic compounds, vita-
min A, and E were 1.45 g/100 g, 1494.86 RE/100 g, and 0.58 mg o-TE/100 g, respectively. Schizandra chinensis seed oil
exhibited strong antioxidant activity (91.7%) as compared to grape seed oil and canola seed oil with 87.4% and 85.1% in the
DPPH assays. Present results suggest that Schizandra chinensis seed oil could be potentially used as bioactive source for

health and preventing numerous diseases.
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2& 7tsAe] =oAL 9ttt (Gutteridge and Halliwell,
1994). 232 REH AL A AEA] FepH AAe] &4 5L
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AT o] FARA] AL Ut QuRF AR 2 Al
3l 99 anthocyanin A4~0] 9F8A (Yang er al., 1982),
e, A 9 vEg {5714 24 (Lee and Lee, 1989),
2% Holgd Aol it E4 (Ahn et al, 2000), lignan
AE = (Kim et al., 2003), AIGAE APE 2 Wog &
7; (Park et al., 2004), FW PIBE /A &3 (Cho et al,
2007; Ryu er al., 2007) 5 TR XFo] Fa=3 Qlrh
LuRte] FAY HEEG F HE FgEolv SefRxol= &
o] =3 ksl BAdo] =} (Choi er al., 2011), LH|A
o] gksl Ae|eAel et A= o mu|g Aglolt). u}
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Aspergillus oryzae +2]2] pectinaseZ 3 7}13le] 40CollA 12
A7 RES & S-S AASHL H QUIAAE FAIRE Tt
&ee] asolA 2407 B9 xS § ¥E Bysis A

ol ARg-skitt.

2. QUIAMNC| AUVEZA

LUK L] AREEA F A SR QWA 100 g8l
FAE @ol BATE o] § dHZEE FiL ALE FEIAL
FZo] B 4712 =glo] Q84| Yol Ax3 v "o
HeA Wy & FAE SAHSIAL fgade] FEF
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Fukushima and Hatfield (2001)2] Wl we} Qujz} §X]
10 goll acetyl bromide &< (25% v/v acetyl bromide in
glacial acetic acid) 1mLE Z7}slaZ 50CoA 2417 718
St A2 Wzt %, 2M sodium hydroxide 4 mL$}
0.5M hydroxylamine hydrochloride 700 uLE Z7}sle]
ukslI Tt} glacial acetic acid® 20 mLZ 223 3 280 nm o]
] acetyl bromide soluble lignin®] 332 =3It T8
o] FFS 80C L Ax7]elX ol B w7k Az +
e Wsts SAsIet

3. QUIAM FXIQ] =&
QEAMA fAe] TP A9 = WS AdAs] flste]
294 CO, F=, SviFE %

min®E 3ke] B3 Qmxp 300 g& A oikslekaw F
oIt BuiFES QUIAAE 7S ol&ste] mAlEt
Al g F 300 g& B8] Aot 7)ol 7o) FEE&
vl (n-hexane, diethyl ether, chloroform) 3 L& 713} sonicator
(Bransonic ultrasonic cleaner 5210-DTH, USA)°ll A 2A]7F
FZ£3 F A3} rotary evaporator (Buchi, Sweden)® 7+
- TF &S s on, gt ot FE2 2n
S AGeE 2% (65C)= 557 EAg] 3 3 xR E
w2710 mAIEHAl Bl T 300 g2 A8 AFste] b=k
71& FZsIelth

4. QUIXN FXIQ| AHMIZ=A

LUAANFERE FEE A (crude oil) T FHE T3
A 71 BEES gaFoR By AAst {29 E4S
FIAT17] Akl &, GAF S AX A uARH

)

2=A9k wHk71E X3 4 neck round bottom flaskell
100 g®] QPIAAFE ol wHA7|HA ABPIAIE 98] N,
gasE AEHHOZ FUSIATE A|2FSZA] phosphoric acid,
acetic acid, oxalic acidS 0.05, 0.1, 0.15, 0.2, 0.25, 0.3%
5 o8l 79 sEE At FEAA e fE
Agol wlg- @ 2 s wwkAl7IY 7ot
40~50C AxolA AokS F7IeHA dehs HE2k 85C
E A8 15202 &3 4=t o3 208 Bt HAA
A AAES AAS T 308 59 5500 pmeZE UA EEsh
o 2H4R/E 4t 2 &9+ AOCS Cal2-55 W
(AOCS, 197922 F7]Q1 ghgs A5t gl

< 3] flsl 24 225 mRRl onAA
wHFSPEA NaOH F5®, A7H, 71de
=524 7hHA A5ttt round flaskell 100 g2]
QUEAAFE ol ARIAIZIHEA 1~5Me] sEE IS
NaOHE 1% F7Isle] 80TCollA 2057+ wulslHA Eiks
gt & 2 AWPF 7P 93 3 M9 NaOHel|l A7t
TS 0.1~1%7FA Gelste] 70ColA] 20127 witalHA] it
S Aot H7kES AAsI ©1F, 3M NaOH 1% F7F
o =5 60~80C7HA] gelsted 2047+ wylslAA it
e Ao gt 7Y st ke S AR
. oju] WHES B2 (degumming)B T} A&o 2 F|AA|Z{ T}
o] FuH Aol soapstock®] FAE™, 5500 rpmoiA]
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Table 1. Gas chromatograph for analysis of fatty acid of Schizandra
chinensis seed oil.
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Table 2. HPLC for analysis of vitamin A and E of purified Schizandra
chinensis seed oil.

Instrument Agilent 6890 GC system Instrument Shiseido HPLC system
Detector FID Detector PDA (340 nm and 298 nm)
Column SPTD-2560 (100 m X 0.25 m X 0.20 zm) Column Capcellpark UG120C18 (250 mmx4.6 mm x5 zm)
Injection temp 250C Mobile phase A : 80% MeOH
Detector temp 280C B : MeOH : Acetonitrile = 1 : 1
. U . L 5 - - = -
Oven temp 100T (2 min)/4TC, 180Q (60 min)/4TC, 240TC Tlmg (.mln) A(%) B(%)
(30 min) Initial 90 10
Carrier gas N, 13 75 25
Column flow 1.0 mL/min 15 0 100
Split ratio 30:1 26 0 100
Injection volume 1.0 1l 27 90 10
33 90 10
. ] Flow rate 1.0 mL/min
3047 Aalelste] oil#t soapstock, 71EF gumEE-S ]} Injection volume 10 @0
ek E7E oile] HIFAES AAS] fEM B /ST Column temp 40C
£ oil} 1:1 H]&EE 4o FAIgE & AE0 2 2-3 mindt &L Run time 33 min
Hhe Aalsiglon] SaAele 28] Qs
5. QOIAA 7AIe] Kot A 10mge Yol & EFAIA 100Te] F820l4 308 St v
|EE, g4, giF & Zzke] §A1¢] AWAHE GCE °] SAIR & Wzstar, EHoFe] &7l 5 petroleum ether 50
galo] AT 72 §4] 25mgS 05N #lEkEA NaOH  ml= 33 FE31) 294 S/ 30mLe go] dAle=
1.5mLS 7}8td heating blockoll4] 100CellA 587F 7145 ggjel Ajefo] Fallo] & wj7hx] HlH 3L Na,SO.E F2+s}

3 3 & AATAE FUte] 24 DE-Ek 30-40CE

Wyztatdnt. o] wkg-Eol BFs-methanol Al%F 2 mLg F7hgh
F 100ColA] 308%7F WFSAIF]AL iso-octane 1~2 mL 37}t
%z AolA dle] A3} NaCle Yol vk A|71 & A=
RS oFEte] oS GCE ARS3Ie] Table 13 2 #41x
ez 46t

6. QUK 7XIQ] Al U = b= et A

QU fA]2] AHEE= AOAC (199001 2J3te] 41 20
mLE pH 839 =& & wj7kx] 0.1 N NaOH &40 =2 %74
g & 0.1N NaOH A2#g 3Rlsilon, gA|fA9
#HE 3IEL Folin-Denis W (Slinkard and Sinleton,
1977; Gutfinger, 1981) 2.2 ZA3I3TE S ethanololl 0.3%=
343 AA QuAHA A 1 mLell 95% ethanol 1 mLS} 5
4 5mLE H7FSFAL 1N Folin-Ciocalteau A]2F 0.5 mL=
Ho] Z AolFa, 587 A F, 10% NaCO; 84 1
2% 725 meo|A] 1AZF ol jell S5t &
gallic acid (Sigma, USA) 0~100 zg/mLe] &%=
HFEFHMOZRE F dE IS T

&

mLE 937,

TEE=Z

ZA| 8t

7. QUIAMA TXIQ] HIEIZI A 244
737152 EF ] wet 250 mL A Zek=3e] HAA
10 g& #3ke] pyrogallol 10 mg, ethanol 50 mL, 90% KOH
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3 7RFAZSEI] 81 ethanol 5 mLol
AEHRl FHE oz § A|PE&HoF ALG
retinol (Sigma, US.A)S ARS8 oM,
NE 250 mL A Ze}=To| retinol 50mgS F3ho

722 vhHoE Faiste] Aojzl §-AS ethanol 10
Al 1 mLES #H3l ethanole 718 100 mL=
EFEY (STDSCE 3ILh &2 Fxe
% 3]2s)A STD4 (10 ppm), STD3 (5 ppm),
STD2 (2.5 ppm), STD1 (1.25 ppm)S A|Z3le] FFgHo =
ARESIATE 89S o83 HPLC ¥4%712 Table 29}
Edy=

8. QOIXMA 77Xle] HIEI2! E A

A7) 521ETA0 et 250 mL S ZetI0)] FAA]
10 g& #3}od pyrogallol 10mg, ethanol 50 mL, 90% KOH
10mgS o] & ZFAIA 100Te] 82t0lA 308 St vt
SAZl & Wzbslal, BdelFe &7 5 petroleum ether 50
mLZ 33] FE530nh. FEd0] 7T 30mLe ¥ol HE=x
g2l A|ko] Talo] & wj7lA] AH3B}AL Na,SO.S =33t
WA "R S ARl § i xste] ol ethanol 5 mLell
=1 % 045 m PEHR eI ojFsle] AJFEHOZ A}
£ 39t FFEZS (1)-o-tocopherol (Sigma, U.S.AYS Al
L35 o, FENLS (+)-a-tocopherol 40mg S 3}
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ethanol 20 mL A-&3}2 H]EME! E 10 mLE 33} ethanol
100 mLZ A-83le] F789 (STDS)E AZ3IATh & &
=9 STDSE 2ui4 3|As)|A STD4 (10 ppm), STD3 (5
ppm), STD2 (2.5ppm), STD1 (1.25 ppm)S A|Z3sIaL, 0.45
m HEENQ) BT o3 F EFGNOF AMgF}e] HPLCE
s oM EA27L Table 291 2Th

9. QUIXPN FAIQ| Shikst 2HM
PR FA19] ksl @442 Dietz 5 (2005)2] HHEES
0]€3 DPPH (1,1-diphenyl-2-picrylhydrazyl) 23S a3}
ot oA FEe] A uAHA {FA19F 400 uM DPPH 8-
S 3087 vt FHAEE S &
2l 1% HCle] 23 60% MeOHS
202 oo izt vigh gtz AT S HEEE |
A 2eAF B ThsER Rl g
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1. QOIX

FZ2o] AREE oM e AW SHEES 37.07%, lignin

Sk 1.78%, 5 TS 12.77%= (Table 3) EEA2] A
W SheE 21.90+2.34% (Lee ef al, 2002), T-oFH e =4
Shak

32F 7% (Satya and Basant, 1981), 3lu}2l7|3] 2] =4 3
0.3% (Lee, 1999yl el fr]2] gHeFo] 53] wom, Hgh
emzp okE] o] EAER] lignin®] ol FHS
(0.435%) ol vzl F 3.934] T o] A2 I 7|54
28fA1] AAEA AP AoE AdES
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73 FETE] F43] A (17.76%)819.0H E
AollA 7HE Ao Rdo] et o] Hgh g Wy
2 AdEAE & o3k FE& diethyl ether 32.27% %
chloroform 32.08%° H]&] n-hexane® 2 F= Al 36.06%2]
FETES YERIR O 119 &2t BEA] 7P Ssst A

= HTh (Table 4).
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Table 3. The composition profiles of Schizandra chinensis seed.

Composition Contents (%)
Crude lipid 37.07 £ 2.74
Lignin 1.78 £ 0.81
Moisture 12.77 = 2.68

"Each values represents the mean = SD (n = 3).

Table 4. Lipid yield by extraction method of Schizandra chinensis

seed.

Extraction method Lipid yield (%)
Supercritical carbon dioxide extraction 37.03 = 1.34°
Solvent extraction n-hexane 36.06 = 2.34

diethyl ether 32.27 = 3.01
chloroform 32.08 £ 2.72
Compress extraction 17.76 = 2.50

"Each values represents the mean = SD (n = 3).
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< A¥} Table 59 2t} QUIAAFE Aok
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Aoz Yept 7 282 WHoz AEQ) o]
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Table 5. Changes of oil yield and residue inorganic phosphorus after degumming by treatment concentration of reagents of Schizandra

chinensis seed crude oil.

Residue inorganic phosphorus

Reagents Concentration (%) Oil yield (%) (abs at 550 )
Control 100

0.05 97.11 = 0.34 0.053 =+ 0.003"

0.10 96.64 = 1.25 0.030 = 0.001

Phosphoric acid 0.15 96.17 = 0.36 0.015 = 0.001
0.20 96.97 + 0.54 0.029 = 0.002

0.25 96.77 = 1.04 0.043 = 0.001

0.30 96.47 +1.17 0.052 = 0.001

0.05 97.21 = 0.67 0.038 = 0.001

0.10 96.62 + 0.14 0.069 = 0.001

Acetic acid 0.15 96.45 + 0.42 0.054 = 0.002
0.20 94.18 = 0.07 0.026 = 0.001

0.25 96.53 = 1.00 0.032 = 0.001

0.30 96.35 = 1.27 0.038 = 0.001

0.05 96.53 = 1.09 0.073 = 0.001

0.10 96.17 = 0.94 0.049 = 0.003

Oxalic acid 0.15 97.50 = 0.81 0.048 = 0.001
0.20 96.70 = 1.16 0.044 = 0.001

0.25 96.52 = 0.84 0.052 = 0.002

0.30 96.81 + 0.82 0.072 = 0.001

“Each values represents the mean = SD (n = 3).

Table 6. Changes of oil yield and acid value after deaciding by treatment of sodium hydroxide of Schizandra chinensis seed crude oil.

NaOH Oil yield (%) Acid value (AV)
Control 100
1 97.14 = 0.29 0.95 = 0.05"
Treatment concentration (M) 2 96.02= 0.16 0.90 % 0.04
3 96.80 = 0.53 0.88 = 0.01
4 96.91 = 0.25 0.94 = 0.10
5 97.68 = 0.31 0.99 + 0.08
0.1 94.76 = 0.09 1.05 = 0.23
0.3 94.60 = 0.15 1.04 = 0.06
Treatment volume (%) 0.5 94.19 + 0.38 1.01 £ 0.15
0.7 94.19 = 0.06 1.01 =0.13
1 9413 = 0.54 0.88 = 0.10
60 92.71 = 0.05 0.92 + 0.06
65 91.31 = 0.05 0.90 = 0.05
Treatment temperature (C) 70 90.73 £ 0.05 0.88 = 0.05
75 90.99 = 0.07 0.89 = 0.02
80 92.81 = 0.05 0.72 = 0.01

“Each values represents the mean + SD (n=3).

o] NaOH &%= 2 F7lek} vks-ewo] w2 A7 888 9
sl QuIAMFe] & E Aol HIlE dAFew =
A3le] Table 69l = A3= YeERNSITH NaOH F= 2 3
7HFe] Ao FEelE Aol7b glien Aol 3 Me]
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NaOH, H7Fol JolMe 1%l 2717t wgten, 3 M2
NaOH 1%% #7ist] whe2=d 78 9 Abke &% 80T
ol & N81%, AIE 028 A =& 43S AUk
o] A¥= 20% NaOH 2] Al EEX|F2] F80] 552% (At



7} 0242 7P $FEtE Choi 5 (2005)9] R 2
12% NaOHE 75CellA] wkg Al w)7kf-2] A7t 0.25% =
Hitotsumatsu®} Takeshita (2007)2] R} fARE 235 A
At o] AFZRE n-hexaneol] o3 FEH ARKE <AL
0.15%= 85CollA 2087 gdstar, o] &skEd] 3 M2
NaOH 1%%E 7kl 80TCelA 2087+ Wk Al 7 284
o2 onrHfe] HslE ¥ FE AW AATRs o=
= ATk

4. ZMl QUIFA TAIQ] MR EAM

1) frA1e] AAt e

BujFE, 94 ] fX9, 2t & =
A1S Bgt A7} Table 70 JERAATE &4 FFolA AstE
o] AIAR sl AAke] ghefo] Mub oz AX JF3ie
v RS AR HE QAR frollM e AAE el A
vk o g AZE 7E4EI . 53] oleic acid (18:1)9} linoleic
acid (18:2)°] 7HaFo] Fue|AA eyt ole A 4ts}
E9] AAo gt AAaE AE) ES GiF T A4k
238 B2l AAbo] 88.70%, Esh AWAF 9.97%= EX
s} Z|pAake] skl Hlste] 8.oM] =2 S JER
Roem IF oleic acid7} 15.7%, linoleic acid7} 71.1%,

BARAL] A

[o R S5

linolenic acid’b 0.38%% AAlste] i 18719 Ex3} A
ko] A AwAke] 872%5 AT ©] linoleic acid
t Ao 2 vitamin F2 229X y-linolenic acid
(18:3) ¥ arachidonic acid (20:4)¢] AR AT+A=Z <=
A Aok, gk WS-/ (Clement er al, 1991), 2743lE
H| 523k M £33} WA (Egmond ef al., 1996), 3F-F o] R4
2 G i (David, 1993) 5 B3 750l EEA e
), gk AU AR ANA AFS A= 71se] B
43t 7 (Ann, 200402 LXK 31 7154 A4t g
1A LDL ¥ radicalol] &It A=A Aksl =] 5 3
A3}l 715 HAE o] Qlt} (Flintoff-Dye and Omaye, 2007;
Piergiacomi and Palacios, 2006). ©1’d¢] AZ=2 QW AAfi=
T s 7150] e Ao R wdEh

2) FA19 F HlE g

HE3HHE-S phenolic hydroxyl?] S 71A17] w0l =z
g 7Je} A BAEH d¥ske 4ES 7Y, dilkst a3t
59 A 715e THKE Aoz guA o] (Cuvelier
et al, 1996; Kwon et al, 2011) U]AXFo S8 F
e FFe AL B3 TR F, ThEe S AlEet

UE AFS Tt HuFSRE ARSI A 2m

AR

al

Table 7. Fatty acid composition after purification steps of Schizandra chinensis seed oil.

Amount
Fatty acid - - —
After extraction After degumming After deaciding

Unsaturated fatty acid (%) 88.77 88.74 88.70
Saturated fatty acid (%) 10.24 10.17 9.97
Caproic (zg/mL) (C6:0) 1.914 2.164 1.772
Caprylic (C8:0) 3.728 3.478 3.046
Capric (C10:0) 2.855 3.425 2.586
Undecanoic (C11:0) 7.035 9.055 6.192
Lauric (C12:0) 1.578 2.068 1.345
Tridecanoic (C13:0) 4.614 4.703 2.924
Myristric (C14:0) 6.587 7.339 4.484
Myristoleic C14:1) 6.974 7.033 5.645
Pentadecanoic (C15:0) 5.211 5.958 -
Cis-10-pentadecanoic C15:1) 2.737 - -
Palmitic (C16:0) 303.009 308.915 223.950
Palmitoleic Cc16:1) 2.849 3.172 1.994
Heptadecanoic (C17:0) 3.877 4.198 3.015
Cis-10-heptadecanoic Cc17:1) 2.949 3.154 1.205
Stearic (C18:0) 94.476 96.109 69.588
Oleic (C18:1n9) 670.824 689.349 500.680
Linoleic (C18 : 2n60) 3145.334 3232.578 2325.59217
Arachidic (C20:0) 1.559 6.588 4.857
Cis-11-eicosenoic (C20:1) 10.433 11.455 7.830
Linolenic (C18:3n3) 17.426 18.368 12.745
Lignoceric (C24:0) 1.288 1.528 -
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Fig. 1. Total phenol contents of purified different seed oil. 1:
Schizandra chinensis seed oil, 2: Grape seed oil, 3:
Canola seed oil.

A Fe] F s TS S8 49 Fig 1% 2ok & 9
= S QU 145 /100 g, EEAF 0.75 /100 g, 7}
IR 0.59 /100 g0 2 QPIAPR7E ARt ThsEiy|
T 953 =UTh F dlE RS EEAfol 23847+
1407 mg/kg (Baydar et al, 2007), Sl 159 ug/g
(Haiyan et al, 2007), siuleb7]el S4=3=foll= 2k 1.20
mg/100 g2} 1.26 mg/100 g (Aleksander et al, 2008)2] ¥H=o]
o] ths Baro) o8P ez fE wlg =S HiE
TS 2 e AoE FHEHUL o] HE e fA9
Ahstol] gk gfr]z wkgo ofstE et fA¢] AiE 7
A, 2Fe] P9 FLHA B Fae 9 she
Aoz dHA o] (Quites ef al, 2002; Ruth et al,
2001), thEe] A 3ES T e QU
A3} 715S e Tkl 715 S UERE ZloR o 5E
ATtk
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3) 419 HE A 2 H[E E S

oAl 284 kst vl A 2 BIER E9] 7]
Yolr vab ks Btk GA QA Fol| T vleh
A 2 HERI E9] 3RS et A4S Table 8o YERNSL
o} HEb AQ] S-S 1494.86 RE/100 go]em, HIEMT] E
o] e 0.58mg a-TE/100 gl ATk HER] A Booth &
(1992)2] ®ro)] oapH AlFX]o 450 RE/100 g, 74+ 3 RE/
100 g, B 600 RE/100 g, <5< 60RE/100g, ToofF 400
RE/100 g, 3 400 RE/100 g & ©]52] S TiE E9UA
9t red palm oil 2,000 RE/100 gith= e sHds Bt
JEu vk oz ARl 1Y dF A% 750 RE/100 gk
o =2 S Bl QuApfol] E3hE HIE] A9]
o] & Aoz HukEtl HE3 USDA National Nutrient
Database (2011)°] ©J3hH HJeRRl E9] &2 sfulelr| R+
36.6 mg/100 g, paprika 30mg/100 g, red chili powder 2.1 mg/

CE
=
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Table 8. Vitamin A and vitamin E contents of Schizandra chinensis

seed oil.
Vitamin Content
Vitamin A 1494.86 = 0.05 RE/100 g’
Vitamin E 0.58 + 0.02 mgo-TE/100 g

“Each values represents the mean = SD (n=3).

100

50

DPPH radical scavenging activity (%)

0.1 0.3 0.5 0.7 10

Seed oil concentration(%)

Fig. 2. DPPH radical scavenging activity of purified different
seed oil. l: Schizandra chinensis seed oil A: Grape
seed oil @: Canola seed oil.
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