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ABSTRACT

This study compared the physicochemical properties and antioxidative effects of hot
air—dried Spergularia marina (HSM) and freeze—dried Sperguiaria marina (FSM). The crude
fat content in the HSM were higher than in the FSM, but the crude ash content was lower
than that in the FSM. The crude protein and carbohydrate contents were similar, regardless
of the drying methods. The organic acid contents of oxalic acid, citric acid, tartaric acid,
malic acid, and succinic acid were higher in the FSM than the HSM. The contents of vitamin
E and C were higher in the FSM than in the HSM. The total mineral content of the FSM
was significantly higher than that of the HSM. Regardless of the drying methods, K and
Na were the most abundant elements in the samples. The total polyphenol contents of the
Spergularia marina ethanol extract were 36.98 mg TAE/g in the HSM and 95.07 mg TAE/g
in the FSM. The total flavonoid contents of Spergularia marina ethanol extract were 10.53
mg RE/g in the HSM and 21.53 mg RE/g in the FSM. Total polyphenol and flavonoid contents
were significantly higher in the FSM than in the HSM. The DPPH radical scavenging activities
of the HSM and FSM ethanol extracts were 17.65% and 19.70% in 1,000 ppm, respectively.
The antioxidative index of the HSM and FSM ethanol extracts measured by Rancimat were
lower than those in the BHT, BHA, and ascorbic acid, but higher than those in the control.
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L A&

NI E(Spergularia marina Griseb)2-
o] AMafiek 2 Jajieke] fekR],
A = T 2E7PE e el AsRs A5
(Caryophyllaceae) 1~23A ZEo|tHYang 1999;
Heo et al. 2009; Lee & Jung 2012; Cho et al. 2014;

S}

A7l o] 2 7H3

Son et al. 2015; Kim et al. 2016a; Kim et al. 2016b;
Lee et al, 2017). A2 A7fviAlejetis &
H(Lee & Jung 2012), ¥°] 10~20 cm, ¥FHI7]53E
% 2ope] Qo] WERE ofe] vt v 1] e}
A3, 2 odoh o) KT A WALk SRR

z QA FAH o2 Ao} &
Stk ste] ARl olgo] olxha g
(Yang 1999; Heo et al, 2009; Lee & Jung 2012; Jeong
et al. 2014; Kim et al. 2016b). A&}

3], AR, ald, b, o B Aol F=

= A2
=
N, Llﬂ-(Yang 1999; Heo et al. 2009; Lee & Jung
2012; Son et al. 2015). F AYr7IRE 10858 597t
Alolm, Wi - ighide] Zdal Akl
7+ Ags S 7FsshHIee & Jung 2012),
AR TFste] Aa7E v, el At
wo] 5ok AN AL U} ao] Fol AR 2]
Sl Al Fol ool orp} 13} ¥
¢l re7) A&Hom Zr)slkal QIekCho et al, 2005;
Heo et al, 2009; Lee et al. 2017).

AR 22 QAAES EkPFE HIEste] &
w717F = dsAl, WEAGe S Al Aeh=
2152 (Jung et al. 2008) A AlAIF L 2E 1,500¢]
Selbet Asie A el oF 0]
Z o)A} EXE3HLee et al. 1999; Lee et al, 2004;
Lokhande & Suprasanna 2012; Cho et al, 2014). 2}&
= EY ol Na'9} a7F asEs EAE 3¢ o
] 2t oleo] B4, 4%
ZeIde] A3} 01—3—4 F5 0 559 Al o3t
EEe Ao Aee] ARAE 2k A
&

2 JthMunns & Termaat 1986). GA2E

ko] =

ool gl

rEdg W, o

< 9 stressoll A@o] Aol AoHE Lhg He
st7] flal ARy 2de Bl A2l B, AP
Wol7 12t o wlls/d shekaol E3hd 23f kS
o= 3kl JtHlokhande & Suprasanna 2012;
Cho et al, 2014), A= #olo] Qe GAXE
534 v 8o R &84 7 o], &g tiilgh
theet A9 B oAl # AAE 9 Al AT
T 3] 28 E 1 JeHKim et al, 2016a, b; Lee
et al, 2017).

AA7IA] Bare APphee] Bl e A7
AFA AollM Brkel AE: 52, o3k 4
£ 2 A& (Heo et al, 2009), blanching®H ol
ofgh Az o]gletz 54 Wsklee & Jung
2012), AR RE Eeld ilsl sl dhe
3T A (Kim 2013), Az 9 A= lad
AgA 71 E3HCho et al, 2014), A&l &
= g 2 kel el tigh A7H(Cho et al.
2014), el e ApthE FEE0] 4ls g
SAIE 7oAl D2 wskiee et al. 2017), AEAIE
of 23} oA e} uAAolE gk 2F o] 3
vk F3HPark et al. 2020) Eo| Ut} AEh}Ee
Ca, Mg, K 5] A9 7]do] FH3131 Na ol
o], G4, AoldgLvt Tk TElo] W] 2
Bqkefdlol] 01 B-carotene, choline, betain 5 7]
574 o] v SrEo] mspiA|oh sy of
o] &50] Atk R EJATHHeo et al, 2009; Lee
& Jung 2012; Kim 2013; Shim et al. 2013; Son et
al. 2015; Kim et al. 2016).

AEES &85 76 AFoR o8 7k el
ek ArEe AuE 2 37 571 F2546on
et al. 2015), Az 7F Amde] F454 B
ZZHKim et al, 2016b), AEh)E A7) A7)e] =2
54 2 HH3KKim et al. 2016a) Fo] Utk AR
< 8 A7 1S Bk sle sek Al

Ak Ql4jo] Hso] AFAFLL Balo] FolA]

=

0_1.;
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.9&

d

I JARE IR A=, UE, dES2], Y 52
T - BAEE 853 uiKong 2015; Lee et al,
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AAEE Bdslste] 2Fd Mg Ay IF,
Z, 54 2 IF30x 5 2o] 7IAE ol gste] Az
Sk W Bl 2R0lA] AT sk o
ot 715A AARR] ARS Qe JUAIE
oL} 71554 AR &8 HA4sE] Yslke] 54
Az5= Wi (Park 1995)8 o] ARSI Qut. 1
gy $24x2 & 3¢ dx £57) =gal v)go]

&

o] "Hojx|= To] Uthlee et

=

al, 2004).
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FIshsich, AR o BAE AL 53] 4]
&, Salad spinner(Caous, WINDAX, Seoul, Korea)S
3l 718 AAg vk Axskoltt. @FdxE
Z71%7])(GNOI12, Hanil GNCO Co,, Ltd., Jangseong,
Korea)Z ©]& 60T oA 40717t AZAFHL, d5A
= —70C M W T FA3=7](ED 8512, lishin,
Yangju, Korea) 2 72A17F FAAZA Y, 9FA%
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Chemists) W (AOAC 1997)°] F3le] UutAdE &
AA| A FEL 105T A7t A=
soxhlet =W, Z3|H2-2 3]abH, bW 22 micro-
kieldahl® © =2 F-A3k3ict, ghrshE-2 100004 &

i, TN, 23, A SFES A0l § ges

F713ke] 24 WHE Kim et al. (1997)°] 3}
ST 50 mLoll A& 1 g 7Fsle] xellA 80T,
4A12F 79 ¥ Qualitative Filter paper No, 2
(Advantec, Tokyo, Japan)2 &J3&}13, 1 oS
rotary vacuum evaporator(UT-1000, EYELA, Tokyo,
Japan)E 7} - BF Slo] SR/ 10 mLE F83 &
Ton chromatography(DX-600, Dionex, CA, USA)E

B wshont.

4. HIEHI 24

Webel A 9 wiekl Ee] B4 whEe AETAY
(Korea 2005)°]l &3t Al 7|52 A8
A& 0.5 g, ethanol 5 mL & ascorbic acid 0.1 g&
Fal socelA 10% F<F 7FEate] 50% KOH-E-Y
0.25 mLE F7}sla 2087 7V 3 SR 24 L,
hexane 5 mLE 75} 1,900 X golld 208 5k 214
Fasldeh. o) hexane 40 mLE 7}k ¢4
wEfate] s oAl B, SRS 7k 10
B A v sk EEE Al ol
e 33 RS, WA S 5] NasOLZ
B3] rotary vacuum evaporator(UT-1000, EYELA,
Tokyo, Japan)Z hexaneg 743} - 33 th2 10 mL
ethanol2 7}8F & 0.2 #m membrane filter2 433}
& HPLC(LC-10-AVP, Shimadzu, Kyoto, Japan)E& ©]
B3l A8keIet HIER C 242 Rizzolo 59 W
(Rizzolo et al, 1984) 2. & A& 5 g& metaphosphoric

e
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acid(HPO;) &4 20 mLE A7}ste] & F 1,900
x gol|A 208 Fot YAEe] 3 0,45 #m membrane
filter2 &35} HPLC(LC-10 AVP, Shimadzu, Kyoto,
Japan)& o]&3f A3t}
5. R71H 24
F714Le A.0.A.C. WH(AOAC 1997) 0.8 245}
k. A2 0.5 g, 60 % HCIO; 3 mL Z 20 % HNO;
10 mLE F7kete] FRalAl= A7 7Hd F 0.5
M HNO;© 2 50 mLE A-&3l9irt, 435 EE £
Fgole 3tet U2 vialo) 242t 8 mLA sk
HFFgNoR ARSI 0.5 M HNOsS ti=T-2 3
A PRFG BB EA(AA-6501GS, Shimadzu, Kyoto,
Japan)& &3l 43I

6. MLE OEtE &=

gFAx 9 2 7xg AduE 28 Z42te] A
F 100 g 80% ethanol 1,500 mLS 37} & 357
Yzihol
ms-265, Seoul, Korea)ollx] 3AIZF 33 =& &

F2El 65T 2] Heating mantle(Mtops

Qualitative filter paper No.2(Advantec, Tokyo,
Japan) & #8Eal, A2 40T 8 Aol
rotary vacuum evaporator(UT-1000, EYELA, Tokyo,
Japan)Z SWE AASIAL 3%} - 5 T FAURA
Bl S US| REE & FoI5TH g
al. 2000). Az 2 54 AR A= olgk2
FEwe] FE2 7Jr7Jr 13,929} 12.36%2 VRgich, Al
B 2B HRIE sl 0T R WE Baste] AR

3F3IEE. Lee & Kim(2009)¢] 475 EHE 80% olleh
& FEE0| 95 FEEET DPPH radical 27 249
= Erhal Barste] B AR elA

7. & polyphenol & =3
AFTAZ 2 54 Az s e FEE

% polyphenol =2 Folin-DenistH (Folin & Denis

V0% St AR oRe FEE
test tubeol] 1 mL2} Folin reagent 2 mLE 7}3F
Aed 35 EO& X8 T 10% Na,COs; 2 mL
Z 30T, 4087 AAEtgen, Uv-

o ot ru1o

Arysta, 25 &
spectrophotometer(UV-1601PC,  Shimadzu, Kyoto,
Japan)E AR88Ee] 760 nmellM F3= S-S Sk
HEF FAL tannic add(TAE HZE =% 0, 0.2, 0.4,
0.6, 0.8, 1.0 mg/mL7} H== 2HJeklar, s =4
o2 ¥ A% F F polyphenol?] S TH3Irt

3

A

8. & flavonoid &
% flavonoid 3FFE Davis¥] ¥ 3 (Chae et al.
2002) 08 S}, AduE oS FEES 1
7k the 1IN
NaOH 20 (& ¥ 37C water batholl4] 1A]7F S<F

mLe] diethylene glycol 2 mL<

WkE-A)Zl & UV-spectrophotometer(UV-1601PC,
Shimadzu, Kyoto, Japan)&Z 420 nmollX] =5 =
gakoirh. B FAL ruting o83 HFE =0
0.2, 0.4, 0.6, 0.8, 1.0 mg/mL7} H&2 ZABFAL,
A% ol oa) A 8T F flavonoid IS T

At

9. DPPH radical 2H1s &4

APE ollehe
1-picrylhydrazyl) radicalol] thgk
Blois®] #H(Biois 1958)2.2 &A3}ct, Aldus=
oghe 25 1 mLe} 0.2 mM DPPH 1 mLS Zaj4]
test tubedl] FHsle] E3lslal 37C, 308 F<F wkL-
. UV-spectrophotometer(UV-1601PC, Shimadzu,
Kyoto, Japan)& AM3) 517 nmollA] 358 S35}
Aot 2= HuE g FHHEToRE H
C (Sigma Co., St. Louis, MO, USA)2} S+ &2ks}A]
¢l butylated hydroxyanisole(BHA) 2 butylated

FZE2] DPPH(2,2-diphenyl-

s ZAPHe

hydroxytoluene(BHT)(Sigma Co., St. Louis, MO,
USA)S o]&3] Tdsl v o g =39} Al
& k& F=E DPPH radical 2752 (1-A1837}



To| TR/ F8%) X 1009] Ao w
Akakodet.

10. Stst X~ £H

3213} X|4r(antioxidant index, Al) &7 HHLS
Joo 52| HMH(Joo & Kim 2002)9] 2]} Rancimat
(Metrohm model 679, Herisan, Switzerland) 2 &3
ot A dgs FEE T s &l
£ 43] AA F o] 600 ppmo] EHE=E soybean
oil (Sigma Co., St. Louis, MO, USA)°l| Z7}5}3it},
Z2-3H(Ultrasonic  processor VCX-750, Sonics &
Materisl Inc., CT, USA)E o]&3] A|g9] FEEF
Z)o] &3gto] Z HEE 19t} Rancimat?] &%
A2 AP 255 7 3.0 g2 W8 87100 FHgh
ZH5 70 mLE =34 8710 ¥a 110 oA air
ow rate 20 I/hZE 3] Akl A v|wE 19Tt
AAE BT 33] vHE Asilar, FHEA = BAls)
t} 71 235d& alskAl BHA 8 BHT(Sigma Co.,
St. Louis, MO, UsA)?} A shbshAlz= v
C(Sigma Co,, St. Louis, MO, USA)E -R]dl] A7}
P T oz shol vl AR

= b

N

2 J

1. SAXE

B 2Age] FAREA W2 SPSS 17.0 P/C package
(Statistical Package for Social Science, SPSS Inc.,
Chicago, 1L, USA)E o]g3}e] 54 49311 33
W S99 gk + BE0AE BRI B
ol AAL Student’s rtestE AAE F243 AA

st

o do
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Table 1. Proximate compositions of Spergularia
marina treated with hot air and freeze—

drying
(% dry basis)
. Spergularia marina
Composition - - -
Hot air drying Freeze drying
Moisture 6.23 + 0.14”7 395 + 0.31
Crude protein 3.24 £ 0.20 2.84 + 0.43
Crude fat 482 + 0.10° 3.81 + 0.27
Crude ash 15.69 £ 054 2530 + 1.85
Carbohydrate?  70.02 + 2.42 61.13 + 3.86
DCarbohydrate = 100-(moisture + crude protein +

crude fat + crude ash)

YAl values are expressed as mean * SE of triplicate
determinations.

“Significantly different between hot air and freeze-
drying by student’s t—test at p<0.05, " p<0.01.

3.24%, I 6.23%, B8lE 61.13%, Z31% 15.69%,
A 4.82% o]t T4 HxH AlhE B o
abadie) gheke A 2.84%, R 3.95%, BrE)
B 38,530, Z3J% 253000, A 3.81% 0]}, Lee
& Jung(2012)9] ATHollr] T4 xH AlhE Uit
B B3 Ay el 470%, 8 5.54%, ©F
S 30,56%, Z=BE 22.37%, ZAHF 36.83% & B
g Ak vlaske] A g Adoldt Avgk
Yept, ol2ldk A= Alge] F5, AFHAA,
$H, FEHA]7] Foll ofal olgt AHE Kol
. SRAE F xRt A LRk
Sheks ZARSE Ak (Park et al, 2007), YA
235e] ke A 17.76%, S 10.11%,
S 20.38%, A 2.05% 3 GubdEe] o
ZE A 12.30%, G 5,100, 23] 46,8000,
1 1300002 Althbzo] hxel vheAldl vls) =
AH ghgo] e Aoy Holon) 37 gaFe
Ak Hls=gh Ao g yehd, ARtuES A E
oE FE9 vl Al 2 TR v =2 A
ALEEC Kim et al. (2014)9] 723 mAlQ] IF
=

W EA Az Roe] dugR 24 Ad, Az
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25 oxalic aied 3FFo] 71 =9kl IEAX Ak
29 f714F ] A= citric acid, malic acid,
acetic acid, formic acid, tartaric acid, succinic acido]
L, FAAx AR FTI e eAe
malic acid, citric acid, acetic acid, succinic acid,
tartaric acid, formic acido] ]t} Lee & Jung (2012)2]
ATAH blanchingHol] W& A 2de] &

Table 2. Contents of organic acids in Spergularia
marina treated with hot air and freeze-
drying

(mg/100 g)

Spergularia marina

Organic acid

Hot air drying Freeze drying

Oxalic acid ~ 793.79 + 4.32"""" 4789.81 + 113.60
Citric acid ~ 35.77 = 0.90"" 6508 £ 1.36
Tartaric acid ~ 2.45 + 0.13" 349 = 0.15
Malic acid ~ 20.00 = 1.17° 65.32 = 0.77
Succinic acid ~ 1.34 + 0.09"" 751 £ 0.18
Lactic acid N.D.? N.D.

Formic acid ~ 6.64 = 0.09"" 199 + 0.13
Acetic acid ~ 10.75 + 0.62 993 + 0.20
Total 870.74 + 732777 494313 + 116.40

DAIl values are expressed as mean * SE of triplicate
determinations.

PN.D.: Not Detected

"Significantly different between hot air and freeze—
p<0.001.

*kk

drying by student’s t—test at ~ p<0.01,

7V e A AU f71Rte] 3 A1 oxalic
acid, lactic acid, malic acid, acetic acid, citric acido]
gz, gzl AYE-E oxalic acid, lactic acid, malic
acid, acetic acid, citric acid £ 2 FZ&F o] B 23
I= oE d9E 2o ole2fdt A ok Bagk
"é‘?}*él'?: A A Y Ao £, AHAA, A=
I, ey ol wet /714t
Zii’jl_ et @3z 8§
F71ake] SRES acetic acid9]
3 iglo] feld Folt giglont,

citric acid, oxalic acid, tartaric acid, succinic acid,
malic acid®] &S SAAZ Al o34 &3,
S vebstt & 71 ke
A dF 1z AhE2 870.74 mg/100 g,
Z AR 4.943.13 mg/100 g0 & 527
o FreleiA =7 velsttt. s2ax W
of dFx Bde| T 7t ko] 7hadt o
7t A2l e el frIdke StEr g 24

al, 2012), o]#3 A= &
% ol olg At
0 o

)

N
i
e

formic acid=

B o
Mr o JlN'
A o

2
)

ol
o

o
rr

o vl A, C 9 E & Table 30 YeRHI.

AR o] HlER] A RS dFx W w81

6 129.81 mg/100 g 73
S5, vERR E SRS €82 1.30 mg/100 g,
FAAZ 4.31 mg/100 g2 AZHJ}. Lee & Jung
(2012)2] I A¥} FAAZH A Az vl
C ke 9997 mg/100 g, HIEFT E FeRe 295
mg/100 g© 2 YERFAL, Heo et al.(2009) 5] Bl
s A AhEE vER C RF 24 ARRE 68.61
mg/100 go & YeRtt, AzH-S 2elgt wiaol



Table 3. Contents of vitamin A, C, and E in
Spergularia marina treated with hot
air and freeze—drying

(mg/100 g)
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Table 4. Contents of minerals in Spergularia
marina treated with hot air and freeze—
drying

(mg/100 g)

Spergularia marina

Spergularia marina

Vitamin - - - Mineral - - -
Hot air drying Freeze drying Hot air drying Freeze drying
Vitamin A ND.D ND. Ca 50240 + 191" 387.80 £ 10.74
K 2,601.00 + 41.57" 4,674.00 + 111.43
Vitamin E 1.30 + 0.07? 431 + 0.09 Mg 30190 + 704 48990 + 1432
Vitamin C 61.47 + 1.02"° 12981 + 9.16 Na 1.885.00 + 43.88""" 3388 + 56.00
N.D.: Not Detected Fe 1177 £+ 1.04 1136 = 0.24
YAl values are expressed as mean + SE of triplicate Cu 095 + 0.07 088 + 007
 determinations. _ Mn 745 £ 02777 1425 + 0.16
Significantly different between hot air and freeze- . . N
drying by student’s t—test at ~ p<0.01, ~p<0.001. Zn 1009 + 041 1273 £ 053
Total 5,340.56 + 96.18  8,978.92 + 193.48

Biko] vjehdl ¢ ke IEAZ A 11.69 mg/100
mL, FAAZ 12,43 mg/100 mLE Aol vjelql
C $FHSon et al. 2011)0] T =S8k}, HIE] G} H]E}
9l B| gk Tzl webA] fod Aols
o AFx W Hg) sAAE WHe H]E]"ﬂ
Eo] iAoz ZHo] ko] =A Uelidth. g%
SR T ol
= HEM G AkAe} Fof| RIzksle] ascorbic acid
oxidase®]] 2J3l 4F}=7] 417] whit(Lin et al. 1998)¢]
H, A0z EE ‘5:1'-% 252 1x7} 219 =]7] of

°ﬂ "1 2 5 2

t
1o,
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%
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-
2,
>

= GFAx Rl vjg) FEx HJ 01 HlERl
A)

W
oz
L
i

1a]

sl AphE
EX5ITH(Table 4). Al
2,601.00 mg/100 g, FAAZ
FNA F el 7Hg E=A

il
Lo
=
o
0
>
ne
of
)
BN

F

4,674.00 mg/lOO %1
Uepdor, 93 Axd MidvEe 7714 ke

Na, Ca, Mg £=0]1L, Fe, Zn, Mn, Cu2 w|3F Thf-

s
o
fll

N
o

F

BN

iis)

DAl values are expressed as mean * SE of triplicate

determinations.
“Significantly different between hot air and freeze—
drying by student’s t—test at 'p<0.05, = p<0.001.

o otk 52 1xE AhEe] 14 gk
Mg, Ca 222 SIQk31 Mn, Zn, Fe, Cu2 n|7f ?}vﬂ
o] 2U3ch. Hong(2011)o] 7t 52 71z Al
& 771 e Na B 7P =qkthal Barstke)
Lee & Jung(2012)0] 75t A Azl ¥714
SHFe Na ghgo] 7HE Erhal Baiste] & <dgte]
Ao} the S HolFaL ok Kim(2003)9]
Aol oo F71E 24 B 2 K, Na, Ca,
Mg, Fe 08 & 7o) APt 771 243
Aet A2 BolFa 9tk Kim et al. (2010)9] 7
oM olafdt 7714 ko] atol= Alse] A
A1, ANFL, Az e] Aol ofgh 74013}51 s}
Sk, AP 71| &
5,340.56 mg/100 g, &Z2713 8,978.92 mg/100 go]s’;}
o}, olo} e A FA7xE o] ¥
o 7714 shge] A3 =2 Z0 2 YT K, Mg,
Na, Mn B 7Zne] $he T4 712H AldhEoe] £
HoZ =2 S HAFRIL, Ca, Fe 2 CuE E%F
Azxd Aol frejdom 7 veht
of wlgl 24zt thg Ajolg Bt oleh e

714 e 9z

ER )
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As} Zyzte] 2714 ke Az wel o2

£ B30 & ¥ ke $EAR Al ¢ B30k

olo} 2o Ays EUE A8 Eolo] JUARS F

2§23 F= A7z o] 2714 skt 1B
le)

29 fAse 284 Aoe At

Fﬂl

5. & polyphenol &t
Alell 22} tiARER de] #EH phenold &
R XghE RS Ad AEd BEE
A, a4 HIES 718t AdEAES 2 249
3l st ddT, I b‘r o TY o
&35S 7ML e AR &
al. 2000; Kim et al, 2007). A= olghe: 55
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HSM: Hot air dried spergularia marina 80% ethanol
extract 1,000 ppm (1 mg/mL). FSM: Freeze—dried
spergularia marina 80% ethanol extract 1,000 ppm
(1 mg/mL). Significantly different between hot air
""p<0.001.

and freeze—drying by student’s t—test at

Fig. 1. Contents of total polyphenol of 80%
ethanol extracts of Spergularia marina
treated with hot air and freeze drying.
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6. & flavonoid &

Flavonoide= 2F 4,0007) 33tE2 FAE #<552)
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7, s} 28, Del=r], wAER A5 Y Hels
% A8 Bol Z} Qe Aoz wusn ot



30

r
=}

Total flavonoid (mg RE/g)
=
=]

HSM FsM

HSM: Hot air dried spergularia marina 80% ethanol
extract 1,000 ppm (I mg/mL). FSM: Freeze—dried
spergularia marina 80% ethanol extract 1,000 ppm (1
mg/mL). Significantly different between hot air and
freeze—drying by Student’s t—test at ~ p<0.001.

Fig. 2. Contents of total flavonoid of 80%
ethanol extracts of Spergularia marina
treated with hot air and freeze—drying.

(Middleton & Kandaswami 1994; Kawaguchi et al,
1997). & AoM= Az ollehs FEE9] 1Az
W F flavonoid®] e Fig. 20 YERASIH.
d5x 9 28z I % A= &
flavonoide] &2 7+ 10.53 mg RE/g, 21.53 mg
Ri/g TSI AR Aol weld felat 4
£ HERHSIEE Heo et al.(2009)9] 7283 Althb=
o] Z flavonoid $HF2 HIEHE 55 18,9 mg/L,
WS 2EE 122 mgl, 95 2EE 110 mg/l %9
Rk ajel 2 el Astel fAR AL Ve
Sk, ARl ot Avias A% JlEes %
flavonoid $FFo] 2,69 mg/g SHrEo] A3l L(Lee et
al. 2012), Lee et al.2011)9] AFrolM= A Hxgh
HAHZ 23 F£E9] flavonoid TS hexane 1.7
mg/g, chloroform 7.1 mg/g, ethyl actetate 10.9
mg/g, butanol 3.1 mg/g, water 4.9 mg/gC. 2 H 113}
o(Lee et al, 2011) £ HFolX AE oeke =
9] F flavonoid o] Arzel Hlgl o] E55
& g Add AxRE Gelste] M| &

flavonoid ¥& SAHL 23 3= AduEol

Hla) EANZ Aht Rl foldow 7 vehd
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2ol 2Jgt f-8/972] 8= 71 &3
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7. DPPH radical 2Hs

DPPH radical-& 218k 2} slghEo|m ghrls) 84
= BAS EdT ghgal] A RS ol el
webs] Ao Aol BAlE= S4o] glof BluA] &
2 ARE Hell Fitsks 7o) 7hsshe] thdst A4
2A2HE I8t E2 Aol Wol o] &x= ol
THQue et al, 2006; Thongchai et al, 2009), 1M
of mE ARhtE oflehg F55 F5 DPPH radical
275 BAe 243 A3h= Table 590 Yehf It
431z 9 FE7Az AddE FEE9 DPPH
radical 27152 125 mg/LollA] 4.35% 2 5.64%%3aL,
25 =7} 271242 DPPH radical 2A5E 3
7 Z7Feh= S o] 1,000 mg/LAlAE 17.65%
2 19 70%2 FERHT}. Heo et al. (2009)9] G723
APhE F&E9] 8ol w2 DPPH radical 278

roaf

Table 5. DPPH radical scavenging activity of
80% ethanol extracts of Spergularia
marina treated with hot air and
freeze—drying

Concentrations Drying method

(mg/L) Hot air drying”  Freeze drying?
125 435 + 0267 564 + 0.38

250 6.24 £ 0.31 7.15 £ 0.14

500 12.30 £ 0.35 13.82 £ 1.05

1,000 17.65 £ 0.84 19.70 £ 0.51

YHot air dried spergularia marina 80% ethanol extract.
YFreeze—dried spergularia marina 80% ethanol extract.
YAll values are expressed as mean + SE of triplicate
determinations.
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A3 1,000 mg/L FEA A, oers 2
ZZ5o] 242} 12.2%, 13.2% 2 12.0%E Egiu‘r. trJr
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radical 2275°] o =7 YERd A2
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5 dell okt iskEdo] By Eo] I Bso] Al
Hog T AEga 3FtHKim et al, 2009; Chang
& Kim 2011)9] A723} WolEo] Azl u&
SEE A7 ol Al AR, X $ 3x,
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Table 6. Antioxidative index of 80% ethanol
extracts of Spergularia marina treated
with hot air and freeze-drying on

soybean oil
Samples” P AIY
Control? 6.77 £ 0.10740 1.00
HSM? 8.74 + 0.20¢ 1.29
FSM¥ 8.93 + 0.18° 1.32
BHTY 13.32 + 0.24° 1.97
BHA® 13.01 + 0.13° 1.92
Vitamin C 1527 + 0.25° 2.26

UThe concentration of all test samples was 1,000 ppm
(1 mg/mL).

PControl: soybean oil without ramie leaf ethanol
extract.

YHSM: Hot air dried spergularia marina 80% ethanol
extract.

“FSM: Freeze dried spergularia marina 80% ethanol
extract.

YBHT: butylated hydroxytouene.

9BHA: butylated hydroxyanisole.

"Mnduction period (IP,hr.min) of oil was determined
by the test of Rancimat at 110°C.

®Antioxidant index (AD) was expressed as the IP of
oil containing sample/IP of soybean oil.

YAll values are expressed as mean % SE of triplicate
determinations.

9 Abbreviations: different superscript letters indicate
significant differences at p<0.05 by Tukey’s test.

ZE WolZo] vl 9 FA §& 11xd WolEHT:
A vebttar 2o v olo}, dubdo g s
Ao k% phenol 3= flavonoide] A1+
radicaldl] A5 FHTE 2N radicalS AN 7=
485 = ZoR AR th(Frankel 1993;
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