pISSN 1225-4339  eISSN 2287-4992 THE KOREAN JOURNAL OF

Korean J. Food Nutr. Vol. 35. No. 1, 062~073 (2022) DTRAIIZHORSIS] X
https://doi.org/10.9799/ksfan.2022.35.1.062 l:“_OgllL)_'E [e e ﬁTQI]OIJ

FE=L 3 S0 ME 20|15 AR Ol=tety &4 I izt y

o

i
Fojshn AEFsha vhAbg A, BT 4B AN, SRS AETS 15

o

Physicochemical Characteristics and Antioxidant Activities of Omija (Schizandra chinensis Baillon)
Seed Oil Extracted at Different Temperatures and Moisture Contents

Ye Gun Park, So Yeon Park’ and "Youn-Je Park™

Doctor’s Student, Dept. of Food Science and Technology, Kongju National University, Yesan 32439, Korea
"Master’s Student, Dept. of Food Science and Technology, Kongju National University, Yesan 32439, Korea
“Professor, Dept. of Food Science and Technology, Kongju National University, Yesan 32439, Korea

Abstract

Omija seed oil was extracted from Omija seeds, a by-product of Omija, using an eco-friendly pressed extraction method.
Physicochemical properties and antioxidant activities of 12 extracts using different combinations of seed moisture content (5, 7.5,
and 10%) and extraction temperature (25, 49, 75, and 100C) were then investigated. The highest extraction yield was 31.33% at
moisture of 5% and temperature of 75°C. The lowest acid value was 4.18+0.25 at moisture of 5% and temperature of 49°C or moisture
of 7.5% and temperature of 25°C. Peroxide value, iodine value, and saponification value were the lowest at 0.64+0.56 meg/kg, 159.38+
6.03, and 57.604+9.40, respectively, at moisture of 5% and temperature of 25°C. The content of total polyphenolics was the highest
at 4,413+125 mg TAE/100 g when the moisture content was 10% and the extraction temperature was 25°C. DPPH radical scavenging
activities of oil extracts at 20~100 mg/mL were 28.68+7.30~87.65+2.20%. The maximum antioxidant activity and ICsy were
87.65+2.20% and <20 mg/mL, respectively, for extract obtained at moisture of 10% and temperature at 100°C. As a result, the
extraction yield, acid value, peroxide value, iodine value, saponification value, and so on were excellent at moisture content of 5%
and extraction temperature of 25C or 49°C. However, the content of total polyphenolic compounds and antioxidant activity were
the highest at moisture of 10% and extraction temperature of 100°C. In conclusion, extracting Omija seed oil from Omija seeds,
a by-product of Omija, is effective with a pressed extraction method.
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SolA BAETHKim 5 2013).
Q U] RK(Schizandra chinensis Baillony= Q©0|z} F3} Qu|A} B5-0] YU ES - 57.5%, AR 18.8%, &
(Schizandraceac] 534 JARS) B2 G2 Aolw]  A5HE 12.6% T 111%0]3 3% YL 5% v]

6~740] 7Hokste] 9~10€9] FEle T FHS Aot REO 2 WEREAL QITHKim & Choi 2008). W, 21|12} FA}
(Jung 5 2000). 5 A7t Wi & 85t ARgsh=H| o] dRME2 & 12.77%, A 37.07%, 2] 1'd(lignan)
QUIR} T2 oo, A5, vigt 25k, Joke] gAlZEA] Bk 178%2 HIET QIThRyu & Kwon 2012). ©] F 21
< ol @ujxjet ghek(Mok CK 2005). SHlolA= A& & (lignany> W] 2] 2Rl 2 B/d= = (Park & Lee
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2021), 8 FAAEL AR H(schizandrin), schizandrol B
2! gomisin NO|TH(Kim 5 2017). E{F 0]} Hufjofl= &
Alopdo] otE| o] glof FH2MS HIl glow, A7
wet PASHs 2 oIy FFe] Mkt ArkChoi S 2011)

2| Qu)R}9] AR 2020 =5 7]E 0 F 7,232 ton(M/T)
oj AJAFH-L. ok 2 7159 (Korea Forest Service 2021)°]T}.
W ONAE 32 2% T AR, YELA, A%
Quizt 5o ghjE T gtk 1 F Qu|AF THjEEe] 80%
ool Azt Fefoln, 20% AER AR Ei oF e
7V & g =3 Qlrk(Park & Lee 2017). RlZHo A= wHA19)
553 gt S o]-gsto] &, &, 3H Sofl o83l f,
o= 2=, 2L 7|4 59 AR YRR o]&H
I QAtHKim 5 2015).

SHH @ujte] 715/ w2 EHET FAto] B Wol 3
S5 Ao IEA Jth(Park & Lee 2017). 18}, Kim 5
(2017)0ll 9JotH F83t 7|54 &0l ux}p Tl o
ZIEO] Yol Bt FEY Fof euAF FAE &£
Aot giFEo] HrlE= AYEHIL Utk wEkA, HrjER
HE AL Q= uR} SAE of-&5to] f-83t 24& &Y
sto] & o7t Ut GHtd o g A AAZHCE FFE
£ A8 80% FL7t AlEA oA 1l gt (Damude
& Kinney 2008), °|& H7| =& AlE4 SAIAE A& 7}
5% FARE FESH] 0|8 4 UTh

ojet A& TAE AR W A FFL EA4
upe}t Ade RS asfof it dutdog IR
o] F&YHol= &Al(solvent)?t A (enzyme)yE ©-&-She=
S}SHA] (chemical) &1} 119 (high pressure) 3%, 7 &
(distillation), % ¥ZH(hydraulic press)@} A5 UZh(screw
press)< 0|85} 7] 4|4 (mechanical) $&0°| 1TH(Cakaloglu
= 2018).

Ng4 2T 23T 0 GRS 27189F A8
= A FEHE ARG oy A2 204 714 <
2 o] &3t PRH T thfstA &85 Utk Khoddami 5
(20142 AL FE2 W 2Lo|A FE5HAA SHE A
&otA] ot H&AF Aol FEH|Go| HL2 FHS 7ML
ATHAL 5}l Quinsac S(2016) Al FAMHTE AL 5=
3t At 22 A dAA 69%, FEZHA A 32%9] A
A7 AL SHYITh 5] 49°C ofste] koA

Y A2ZH(cold pressing) 24> A 3= AXA got
gt &S FAoH -85t E23}F A4 o] Qo] EZ |
, U SRbES AAREY wol $R5kal Jlth(Prescha
014). E3F YAzt A2 77189 E AREoHA got 3kt
of] o3t o] 1al(Yu 5 2005), LYo HEV|ZF 5 ¢
(stability) T} QHH A (safetyyS w2 o U&= FHo] AUrh
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A AAY FAE QU AFFEE 20189 7|02
24091 6,2005F US dollar($24.62 billion)o]™ AB+ A&
5.3%5A] 2026 0]1= 3602 4,0005F US dollar®. | == 11 Q]
o FAAH o R it PR 042 FE IATH
Eo 2, ZPH oY, # oY, # A Y, BT 24,
AN 2, diF 2 9 sfHiEtr|A 2 5ol (Allied
Market Research 2021), o] Q]| = thofFet X155 W2 7
Alog &5k Qlrh

a3y o]t A& AT AR EFstal
T A ] TR 52 tFE & A XM=
UL, A2 FE0 gt AFAEE W 53 Aotk
weba] & Aol = w7 = BARES] 2u]R SAE o]
&35to] A& 7Hese eu|RF FAGE FE5HLAL ShaloH,
575 89 E AHESHA] e ERPHS o8 I &2k}
FTAY] ol WE u|R; FAR-9 o|gfetd 4 7
4Atet S AHEC 2N AL FRFZo gt 7t
AR FE221S FRlstaz kel

o

e

NEREETT

1. &8 M=

QU FHYY 22T BUES BAE AT 4
Ao) 57h2RE 202160 Ystgon ul utnt 54
£ &Eoto] AHR & E4ET G AdEZ A ASHL LDPE
(low-density polyethylene) A~A}|2] Z] 398 (Cleanwrap, Kimhae,
Korea)oll Q0] $419} 4452 gol 4T 448 W47
of Byt th 3Y Fof Aol &2 AASIL P20
A BasschFig 1)
QA B0 g2 AuHHR) FA} AT Y

] 58-S 2Tt 5%, 7.5%, 10%2 A5G} 4]
2 AZ7])(LEQUIP, Hwasung, Korea)?] L& 49C=
S oula BAE Axegon, BHee Hold 4
A 7] (Mettler Toledo GmbH, Langacher, Switzerland)S ©|
Tof sersrct.
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Qu|R} ER}59] FEL screw FEPA9] expeller(OIL
LOVE, National Engineering, Goyang, Korea) 2-3-7|& ©]-&-5}
of &5 2H, 7ol 25 mmo] 1L A7 Zole] H|(L/D
ratio)7} 2F 10:19] screwS ARESlHT). Screwd] S| ALET =
24 rpm, torque= 74.3 NmO.& 5}o] Qu|x} EX-{-5 F&3}

At

FELLE A AL HE 2101 25T Yozt 21
9l 49C, AFY %91 75T+ 1001CQ) 4711 2A0Z AA
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‘ Separating juice and pomace from Omija fruit mixed with sugar ‘

l

‘ Washing pomace with water ‘
l

‘ Peeling off seed coat and washing seed ‘
l

‘ Drying seed at room temperature ‘
l

‘ Putting seed into zipper bag filled with water ‘
l

‘ Staying for 3 days at refrigerator (47C) ‘
l

‘ Draining water from zipper bag ‘
l

|

Fig. 1. Flow chart of preparation process for Omija seed.

Storing seed at refrigerator (4C)

slglom, 25T 49CE AL5%, 75T 107 123
22 BEF5h 3579 587 4559 2ELEE X
gt & 12719] 2H 0% 28 NRE TAHYL, 4 2

AE=E 3709 ARE ARESt] & 36719 AlmE FESHT

oulR EA90] 22 Ba7)0] AHLEA A AL
A3t 5 204 B242 hoppere] 5] HOWA FA4F
S} Qujz} o] B o oA kg WA o SELF 5]

5 FEHAL F5Y FARE B4 A% 9712 25919
ot 3lE QuAt FAGE olEE AAE 19 filter paper
(Whatman No. 2, Whatman International Ltd, Maidstone, UK)S
Arg5to] o 7}o}kal, A-2(DE/LP42003, Cas, Yangju, Korea)s
o|gsto] TAE 2otk AT onlG SARE I
A19] 50 mL Y7 HH(SPL Lifescience, Pocheon, Korea)o|
go] ~20Tol4 BBSUA 37} WL APeleAth. 23
4-80) ALLL ok 43 2ol SSict.

Z]'TI‘( )

FETE X 100

3. 20|Xt EXI7el olzsts 4
1) &t71e]
oulF FAGY AVE EHe AEFH LAY

(MFDS 20162 Wgslto] AstelTh L0l E24 1 g2

AZFEAF 0l Yl ether(Daejung, Siheung, Korea) * ethanol

=3

- 1A S A EoloRHEIA
(Daejung) T3HA(2:1) 100 mLE 7}5}0] L8)5HATh 1 & 1%

thymolphthalein-alcohol -&%(Comscience, Gwangju, Gyeonggi,
KoreayZ AR&5to] 4ol 3027t A|4-2 wj744] 0.1 N KOH -
ethanol & H(OCI, Seoul, Korea) 0.2 A5}t AAR]
o ofd) 47t gt

(V,— V) X 5611 < F

27Hmg/g) = 5

Vi: AZARE AY A] 0.1 N KOH - ethanol £%-2-949] Z
7% A¥[=H(mL)

Vo: 3ASAI9] 0.1 N KOH-ethanol &3H-8-9] A% AH|
F(mL)

F: 0.1 N KOH-ethanol &3-g42] 7}

S: A7 AFH ()

5.611: 0.1 N KOH] 1 g J2K(g)

2) nisETIe|

oulzt BAge] FiisHET 2L AEFH LAY
¥I(MEDS 2016)2 M @3ko] ANt 2013 F49
g9 ARE AdEA I Yl chloroform(Dagjung) 10 mL
2} glacial acetic acid(Dagjung) 15 mLE 7}5lo] A|525 &-3fst
& I3} potassium iodide & (Daejung) 1 mLE 7}olo| =3+
S 1087F Qhaol BAIseAc

1087} A AZFERRATO) SR 30 mLE ¥
Zg5FaL 0.01 N sodium thiosulfate(Dagjung) S ©]-8-510] Al=
of tjo] ghis] £ Wi Aot BT o

=3

01:1

SAYZ AARE &, o] 4 o]gsto] IHekETHE Al
Abstoint.
_ (V,— V) X10x F
B2 82 7} (meq/kg) = — OS
Vi: A 2ARE AFA]9] 0.01 N sodium thiosulfate 24 2] Z]
& ]Ek(mL)
Vo: A AI9] 0.01 N sodium thiosulfate -3 2] A7 AH]
Eok(mL)

F: 0.01 N sodium thiosulfate -&942] &7}
S: Alm A=)

3) REJI9| &3

Qu)x 3259 R0E7t FHE HEBH YAAY
(MFDS 2016) % 2ol (Wiis) & g eto] AAlalsich. oF

0.2 g9 AFZE AZEetATo] Wil chloroform(Dagjung) 10
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mLE &35t T2, Wijs A|2F(Merck, Burlington MA, Germany)
25 mL& 7Fsto] oAl 1A BASISIE o] FH
100 mL2} 10% potassium iodide &% 20 mLE g1l &3t
3 1% A& 888 75139} 0.1 N sodium thiosulphate F5
8942 Auio] Qo wrix At ol 4 o)gs

of ALtstaict.

P

(Vo= 1,) X 1269 X I
S

82=7Hg/100 g) =

Vi: Al@ARE A$A19] 0.1 N sodium thiosulphate 82 2] Z]
7 AH|H(mL)

Vo: 3AEA19] 0.1 N sodium thiosulphate -8-9 2] 4] 44|
F(mL)

F: 0.1 N sodium thiosulphate -&29] <7}

S Az AHE ()

1.269: 0.1 N sodium thiosulphate- &% 1 mL g 1L,2] U (g)

4) Haplel &%

Qult $A49 dsh 2He AEFW LAWY
(MFDS 2016y HEsto] HAISHH. A= °F 1.3 g& A9}
4 ZgtA30] €11 0.5 N KOH-ethanol-8 % (Daejung) 25 mL
& 7HH 3 9 WA71S Ak S840 T80 3
60ColA 303t 7t o]F T2 7 EAAE
HZ} & 1% phenolphthalein A|A|2F 1 mLE 7}5kal 0.5 N
chloroform(Daejung) 0.2 HEZ-8H-E Aot ulgAo] gl
oA He FLHOR Sk AL ol 48 o8
sto] Axtakelc

(V,— V) X 28.05 % FF

A5 7Hmg/g) = 5

Vi: ABARE AFAIY] 0.5 N chloroform -2 27 AH|ZH(mL)
Vo: 3 AEA19] 0.5 N chloroform -84 2] 2% AH|FH(mL)
F: 0.5 N chloroform &°89] 7}

S A= A5 F ()

4. 20|X} BXtrel gitsiats
1) & ZalmE HEE 2A
Qujz} £218-9] & HlEA FFHE9] SFFE Singleton &

Rossi(1965)9] HIHE S-83fk0o] 243519t u#F 2448
10 mgZ 1 mL2] ethanolo] %ﬁﬁé TH2, THA] ethanol & 10H]
3|45 894 20 pLe} EH-A|QIME A2k (Folin-Ciocalteu’s

2270 B onld S olsfeld B4 U GBI 65

reagent, Junsei, Tokyo, Japan) 100 nLE 7}5}o] 40 Cof| A 1%
7+ AL0A ¥ A7l & 7.5% Nay,COs(Sigma-Aldrich, St.
Louis, Missouri, USA) 80 yLE i@%}?&ﬁ}.

0]& 40°Cof|A 1587t ¥-3-A]7] & microplate reader(Infinite
200, Tecan, Austria)E- ©]-&5}0] 765 nmoj|A] P& =45}

At FEFEZL tannic acid(Sigma- AldrichyS AR5} 1L,
HF2TA9 3]AAL o]Lstd £ HuA 315ME9 TS
A

2) DPPH 2IC|Z A9 s &4

QU Aol AAEo s E wd £75-2 DPPH
(2,2-diphenyl-1-picylhydrazy) 2 Blois MS(1958)2] HI'H-2
@oto] Z7gsHt.

Qu|R} ZA9-E n-hexaneo] 8-3}5}] 20, 40, 60, 80, 100
mgmLe] FEE A2 &, FEEZ AR 20 uLe} 0.1 mM
DPPH £ 180 uLS &g}sto] 2087 hAao] w3t ok
microplate reader(Infinite 200, Tecan, Austria)S ©]-&5}0] 517
oA FFEE Z5tTt. DPPHO| 93t Axpgols2
ot o] A3} Zro] WiEg= ehf it

DPPH &tz 245 (%) =|1—

5. SAHAzZ

LuRF FATY] #AS A8l B AlRE 33 W &4
stgon, Pyt EEHEAZ YERfITH BUT FE2E
oA T E UL FpEoA FE2EEHE IBM
SPSS Statics 25.0(IBM Corporation, USA)S ©]-85}%] one-way
ANOVAE St T2 Duncan’s multiple range test® A7 A5}

o] p<0.05914 Fo/d& AFSHIH

Za o nFE

éiiﬂ &S 2 QU FARY FE¢
2 Table 13} 2O 13.53+0.40~31.3£0.65%2] EX & H
o} g 10%, FE2L2% 100CA 7MY ¥ 22582
e lon, 3teg 5%, FE2T 75CoA HiL &5
&5 UErA

UL oA FERE T & S BT
A s 5%l A= 5‘%2_‘:-_ 2k RO ulRt Zpo]E HolA|
AOITHp>0.05). 229 TH4=80] 7.5%3] A BAE =&
L7175, 100CY ;q% %79 25C, 9CHEY & 4
0] FHsHA Hokd AE ERIsH T (p<0.05). T&
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Table 1. Extraction yields (%) of Omija seed oil with different extraction conditions of temperatures and seed moisture

contents.
Moisture Extraction temperature (C)
content (%) 25 49 75 100
5 28.90:£1.7143D? 30.00:£1.30" 31.3340.65 30.67+1.354
75 29.10+0.354 30.23+0.8142 25.53+2.04%° 23.33+1.35%
10 21.67+1.194% 23.3342.41%° 20.33+0.58" 13.53+0.40%

" Data are expressed as meantstandard deviation (n=3).
? The different upper-case and lower-case superscripts letters indicate the significant difference in the same row and column, respectively,
by Duncan’s multiple range test (p<0.05).

10%o e =&22% 499TY w7} 25CHT) =& 4280] o 3.01%, 32.08+2.72%% H 1= cHRyu & Kwon 2012). &

A& E%ou 75T 100CoA = FYulstA Fastlet 34 4 {718 E AHESHA] U= & AdoAY Al 2=
(p<0.05). o]2|3t A= T80l 7.5%, 10%20 39 =7} & AL FLE 5% FE2E 75TCEA $80] 31.33%
EOHSE FE480] Tatthes A gulot] AL ojglor, 3heg s%olA B 2k AT g 7.5%C]
Q1 F& 2Loj|A F&5k= Zlo] T AR waEh M F2EL5% 25T 49T RANAE oF 30%Y F&558
SHH 5 FE2LoA FEo 93t TS AHE S Yeh ek 2oz B AFoAo] & 82 B3
A} A23F 2791 25Tt 49 CollA= ZH2H9] go] AAE] & screw 24, E4E & 2944 CO, & 4
5%, 1.5%C1 M= 2 $&°] FYu|g Aolg HolA] %% n-hexane &4 9] &R = ROt A 29| diethyl
O, g 10%C14= &0] F435] ALt 112 £ ether = chloroform¥t 22 {7]-8 & A & W43}
A% FEL2% 75C, 100 ColA= 429 d=go] 3715 = AR 2 83 Btk 53], A2 2791 25T8 49T
ot o] FYulstA A (p<0.05)sts S Ve NME FE5E0 & = A= A4 F4E2 7.5% °|
ool dd A= 8 257t oS A F stz fAISHE B4 #/718WE AN Wl AR
Fg0] 22580 ¥ A FFS vA= AR Yt FEFES U o EZN A2 FFFE9 AAH &8 7t
g, o= §&ol 7ol wEt 2 oA SRkl 7t 5/30] Qiotar wekEh
A= Ak npggo] 50 o5f A & &
o] Wolx]7] W&l AL F HQItkSingh 5 2002). 2. QO|X} SXIRQ 0l5t8H™ EM
Lee 5(2015)°] 9JotH Q@muap FAbERl Qu|R FAE
150C2F 200 Cofl A 102 9 204 52t F AALE T 7, 1) &7}
EYT screw A0 & SIS W 2uR FARY =& A7He 5% SARY 48 AA EFE S0k &

58O 3231:079~37.49:2.920| 90k EFF QA Aule] 4|9 Al FE=S stsl] 91 Aok, FLt Lo w
A BT A 65CoA SE SRR F 294 €O, o 2T 007 F499) AK: Table 29} 2O, 418+

ZZ Y n-hexane, diethyl ether, chloroform 52| f-7]&0& 0.25~6.37+0.87 mg/gS] EXE Bt} A AV} AL Sk
A8 =& 4=80| Z+ZF 37.03+1.34%, 36.06+2.34%, 32.27+ £ %, =22% 49T 9 g 7.5%, =2L2% 25C0o| o

Table 2. Acid values (mg/g) of Omija seed oil with different extraction conditions of temperatures and seed moisture contents

Moisture Extraction temperature (C)
content (%) 25 49 75 100
5 4.48+0.02441 4.18+£0.25% 5.16+0.87* 5.28+]1.18%
7.5 4.18+0.255 4.37+0.515 4.56+0.61% 6.37+0.87*
10 4.55+0.36™ 4.71x0.30% 5.26+0.35%% 6.08+£0.94"

Y Data are expressed as meantstandard deviation (n=3).
Y The different upper-case and lower-case superscripts letters indicate the significant difference in the same row and column, respectively,
by Duncan’s multiple range test (p<0.05).
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o I A7F 2AL T 10%, FE2E 100CO] it Qu|zp FAR-9] FASHEZH= Table 33 ZHo] 0.64+0.56~
A% FrEoA FELE IE AVE BT A3, 2.58+0.31 megkg®] EXE BT} A FASIET 2 AL

g uolAs FE22E7F S7IRe] wet AL gast g 5% FE2E 25T o 1 ABHETF 210

A7t oAl S7tete AFE UEidoy A4 §94 TEE 7.5%, FEEE 25Tt

2 Qe Tg 7.5%00 A% 10%0 4= 229 STl wt ST FegoA FELEY Wt wE HASHET}

gt A7k BE FTbeke S UEHALL, 75%004s & g s%0lA FE2ETT AdSotd IMISHETHE ot

100CfA HE =Rt AHC R Fouet S71 Uet A A= A & 7.5%014 9] BitslErte 5ol

Holom, 10%e - L2 A(75C, 1000)7 ALZ2AQSTC, %= 25T w7k 49T, 75C, 100TCHT} &9kom 49T,
490kl BAH FelxE eI 75CZol= A= RFofet 2kel7t Il o 10Tl A= 49T,

FEXLTF SR we APPE S71ehE W g ISCEREY [folsH Sk g 10%01A 9] IhitekE
o AL EEet AP UeRA] LTk 25T, 75T 7= 25T2F 100C7} 49T, 75CHTE fo8o g &2 23S
e g SVt wet APPE ZFAstie7E oAl S7F dERfo] 2k thE SEt APAE HERAE ovdth
S AFS Uerdth 49 CoA = A&H 0= Frlete U FE2EOM Ao Rt mE FAFeET)
TS HEHHAAL 100CollA = 23] S7FtT7T i 2% 25CoM = g 7.5%D W 5%ETE Ek o
stz e HERHSI. I8y B SA Fold2 e o] 10% W FAsIAIL 49 TCAM= F&°] S7F
WA okt gt IAeE7 T gashs AdE Halou A

Siger & Jozefiak(2016)= FA AT A4 TraS 5, 2§ Aol YTh FELE 15CoA e Tegl
7.5, 10%= 5}0] AL AFE(60£100) 3t3ls el 4t Ztoll whet ISR 7IE A & oAl SR e Y B4
7H7F S-SR 1.34:0.01 mglg, 1.40:0.07 mg/g, 1.61:0.08 A<l FYA= YA FE2E 100CNAE F80] 5%,
mg/ge| o, 12 PFFE(0EI0TyE 3H98Z Wl A7F  75% AolofAle ItekEvte] Wske gigley deE
= kg E 1.96+0.08 mg/g, 2.05+0.09 mg/g, 2.13£0.01 mg/g 10% e S-9I5H4 Z715H A thp<0.05). 2xA o= Qn]
OS2 UERTL Haskgltt. ol2dt Avts FE2= A FARE IAetET ol FE2EY SR o

ol
2

oN |o mol mol rr
&%

580 2710 Wt AP EK5E, B3 BeguT 22 8o B2 e SHY AL TAT & Aot
25 Zrlo] me AVHE o 27 7Sk AR Mol et £ 3HL AN ould $499) BusHEIS
g, ol £ AgA 25050 Zvtd] et Avbh Z7h EHSS W §UiEE A9 HY 20104196 megkg
st EAIL g3 screw &2} &9 F= 41.76£2.78 meq/kgC ® HIE
ANRA R gt FE2LT QuA FARY Uol(Lee T 2015), & AP A A2 Qlo] screw U2F =&
Al e FE AOR WUET, ALY ZHOAE A 2 o8 QuA B4R FASHE} RS THS AL
o U F30] BRYY W T 4 US A0 AREG. 9] 32 U screw YA QulA) FAFHL} e 3}
A7 US4 S AdTh olHe 2aE & o, 2

2) IMSLET} A9 screw U2 FEHF4] o] FHAEHETFO] Qloj A= wjP-

FASRIHE G719 27] AHIHES SHSE A0R  §8% WAoletw werE

Table 3. Peroxide values (meq/kg) of Omija seed oil with different extraction conditions of temperatures and seed moisture

contents
Moisture Extraction temperature (C)
content (%) 25 49 75 100
5 0.64+0.56%°1 1.33+0.5945 1.6620.574 1.97+0.03*
7.5 2.61£0.56™ 1.3120.55 1.31£0.59% 1.97+0.014%°
10 2.300.56™ 1.10£0.16™ 1.97+0.01% 2.58+0.314

" Data are expressed as meantstandard deviation (n=3).
Y The different upper-case and lower-case superscripts letters indicate the significant difference in the same row and column, respectively,
by Duncan’s multiple range test (p<0.05).
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3) 2L}

82E7= FAWY Ex3}F AR S S745k= A
og euA FAFY R EVHE S4%t A= Table 42+
2o, 159.38+6.03~187.96+14.009] EXE UER Tt X
A 87 2AL TE 5% FEXE 25TC0|9oH
I 807 AL g 10%, FEL2% 100Co]dLh

5% oA & 250] o3t QU= S g
5% | FE2% 25T 75 CollA= A Uehtort 49T
o 100Cof A= =4 Yehd o™ T4g 7.5% = 5=
T 3710 2 g e Erto] & Wsh= Itk &0l 10%
o 2EL% 25T, 49T, 75CNAE &5t 894
2ol gl oy 100CoAE =77t folulstA 57t
Shth Y FE2EoA Fgo] QF R ET= 7}
ZYo] &2 25, 49, 75Co|A T80 Z7to] e o
03k ol & HolA| Ikou(p>0.05), 100CoAM= Trg
10%Y o §-2Ju|stA F71ot A THp<0.05).

AAHO R & uf, 229} o] J71ERE Q]
b A9 2 EVPL Sk B oAU & 2ol 7}
EfUR] = gttt SEF $Ak9] A9 fhpgo] 7.25%Y o &
382 AXNA Fa FF FET TAFY 8tT=
112.70+4.810] .21}, 120, 150, 180°COllA] ESEZHLS A
5t 2219-9] Q Q E7}= ZHzZ) 97.3643.9, 95.84+

-lOlI
©
&
N
Hh

218, 10420:2065% UEh BUe Fgolie B8 24

= 713 TH AT FE 39S AR g2 29 A

oHrt Qo QoulsA #aste AFS AT
=

(Kim EJ 2010). F=3F, 2%9] #islof uja} FA-H72 &7}
7 B APEE HeErA ok, ole £ AFolA
g 75%Y W 2U|R} FARY BV 5 25 W
Stof| wheh 2 WS QE AT FARSE 3ol
SHH, 2 A4 3 nA TARY 80ET=
130~300 9] 9lo] A=oA F71e FEotH HA Az
He B4 AYIL Qe A4RE TaEkPark 5 2015).

4) A3t

uzp AR Azt &4 AI= Table 59 Zom,
57.60+£9.40~120.81+9.44 mg/g®] EZE elIct. A 4
SPF 272 g 5%, 22T 25T e | Haprt
ZAL g %, FELLE 49TCHT

BYe oA FE2E0 TE Hite 4o &
£0] 5%, 7.5%Y W FZLT 49ToA TF5LERE 7P
2 A2 UEH AL 75Tl A Fasietzt 100 ColA S7F
L A3rS HAT} 328 10%o| A= 2.5]8 49T A 7}

r

2 AIE Hod 75T, 10CE &L 571 37}
Hite S7lote AF%FS Bk

Table 4. Iodine values (g/100 g) of Omija seed oil with different extraction conditions of temperatures and seed moisture contents

Moisture Extraction temperature (C)
content (%) 25 49 75 100
5 159.38+6.03%1? 179.009.20 162.26+10.845 178.87+1.88®
75 170.06+5.86* 166.29+8.86 169.30+8.9742 169.39+4.334°
10 164.8248.945% 164.41+4.55% 168.70+7.485 187.96:+14.00"°

" Data are expressed as meantstandard deviation (n=3).

2 The different upper-case and lower-case superscripts letters indicate the significant difference in the same row and column, respectively,

by Duncan’s multiple range test (p<0.05).

Table 5. Saponification values (mg/g) of Omija seed oil with different extraction conditions of temperatures and seed

moisture contents

Extraction temperature (C)

Moisture
content (%) 25 49 75 100
5 57.6049.40°°12 120.8149.44% 87.17+9.48% 106.33+6.29*
7.5 81.17+10.215 101.63+8.00™ 63.9748.49%° 99.67+10.39°
10 88.50+14.57% 66.03£10.60% 77.90+4.50"5% 93.20+1.80"°

" Data are expressed as meantstandard deviation (n=3).

Y The different upper-case and lower-case superscripts letters indicate the significant difference in the same row and column, respectively,

by Duncan’s multiple range test (p<0.05).
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5T 2ELw0l4 T4go] 9T AsrHs 25T
shgo] Z7Hs whet 0)u]skA] S7HSHLOHp<0.05),

W E 2225 49T 2 100CoAME S48
2t Aaste A B 75C 22204 &l
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20| A= 206.17+1.11, 236.83+1.39, 202.34+3.15,
206.06+7.02, 181.29+2.68 mg/gC & X 11 %] Q] ch(Park 5 2015).
E?l SAF ol 132%R1 AR FAE AL ARH50T)S
%5198 19 AS/H= 194.23+3.56~199.61+3.52 mg/g
9 7 UEeERGtH(Khoddami 5 2014). A20]u 112 FEA] &L
T £ A37F Uetdle ol2’t dik= 4R Ast
7F A2 20 ot PR FAY FTF T HE
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AY 27 e 9 FE250) wet 9T AFE HolA
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AS Ao=E wmetHh

o] Z7¥gel ut

1ok x0 Jo §2
_{>‘ vi rll‘ rlo
02&
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1) & EflH=Y EEE
% Zd9= 3EFo] AL 2,867+4887~4,413+125 mg

TAE/100 g ¥Z& e 91—1—, g 10%, F52E 25T
oA

2% o4 47 Al P TRk At
(Table 6).
598 g

oA FE2E0 GE F =4 35

A W2 oulat 5469 olafetd] B4 U sy 69

29] F=pe fopulat 2ol Hol4] okThp=005). FUT
FELEANM $E GTS AL A3t AAHo
g0l SASE F EuiA SRS dYe S
L ASES YERHQIT TE 2201 oA] d280] 10%
o &3 QuR} TARTT FEE 5%, 7.5% ARA F&
3 Qul FAGEC § SelsEy SRS o ol %R

ST QI 2THP<0.05). THIF 75 CoAL g 10%9] & =
gy BBl FFol o Bl FATFHOE &
ol 2ol 2 LA ekotrhp=005). QA o2 A
oNH 228 F By IR 1449 FUA
Ag3te] §A19) 415k AL ST WetA] & B
iy SRB YFS Z7HI717] stel FA G2
2 B S o] AT FAG F2L U T4
£ 10071417k ARt Bas 3 o] Eelss 4
29 37k gt g8l S7h Aol drkn werdr
(Siger & Jozefiak 2016).

B AGPAT 2200 Dot ont FR4E ol
3] 25% ol F459] F BeivEy SEES v
ahel, Qul4 FARQ oud FAE 95%0] olHeE F3
3 on) 32499 § Bejulsd SR ke 3722
65 mg TAE/100 go]Ri(Kim 5 2017), ALu|x} SAE
F&35 QulR} SA{= 1,450 mg GAE/100 g
(Ryn & Kwon 2012)9] % E2|dl54 S-S T2 A0
2 Yeht 2 Hol7t Ytk

Qujz}k 5‘—;(]—7]— O}L] _Q_U]Z]— Oﬂuﬂé A

n-hexane©® 2

Hejste] 25 ©
o]
i AHE SAAE T 500 oAHEZ 23 0014 5

= Hd 71.59 mg GAE/100 g(Park 5 2013), A% Q.0|Z}
4 AU|E FH4E ol 83lo] Q0TI 2EHL 55T F

A% A5E ST & EHs EY 2 2.862.6+
14.6 mg/100 g© & =A% QI ch(Kim & Choi 2008). T3t &
Az u|RL, ¥ Az enAt, AFsd X RUW

Table 6. Total polyphenol content (TAE mg/100 g) of Omija seed oil with different extraction conditions of temperatures

and seed moisture contents

Extraction temperature (C)

Moisture
content (%) 25 49 75 100
5 3,267+123%°12 3,507+255"° 2,867+887"% 3,630£75"°
7.5 3,630£316™° 3,710+465" 3,673+1,444% 3,783312%0
10 44134125 42574248 4,307+722" 42474264

" Data are expressed as meantstandard deviation (n=3).

Y The different upper-case and lower-case superscripts letters indicate the significant difference in the same row and column, respectively,

by Duncan’s multiple range test (p<0.05).
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1,663.70+51.06 mg/100 gO.2 EAE|QIth(Lee 5 2014).
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Fig. 2. DPPH free radical scavenging activity (%) of
Omija seed oil. (A) 5% of moisture content, (B) 7.5% of
moisture content, (C) 10% of moisture content. The
different lower-case letters indicate the significant difference
by Duncan’s multiple range test (p<0.05).
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