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ABSTRACT

This study evaluated the quality characteristics and antioxidant activities of Spergularia marina L. Griseb powder from
halophyte plants added to noodles at ratios of 0%, 0.5%, 1.0%, 1.5%, and 2.0% in order to examine its applicability as a
substitute for salt. For quality characteristics of noodles with Spergularia marina L. Griseb powder, pH increased (p<0.05) and
salinity decreased (p<0.01) with higher added Spergularia marina L. Griseb powder content. Water absorption ratio decreased
(»<0.01) while turbidity decreased (p<0.001) with greater addition of Spergularia marina L. Griseb powder. However, volume
expansion ratio increased with greater addition of Spergularia marina L. Griseb powder, but there was no significant difference.
For chromaticity, L. value and a value decreased (p<0.001) while b value increased (p<0.001) with greater addition of Spergularia
marina L. Griseb powder. For texture, hardness (p<0.001), gumminess (p<0.001), and cohesiveness (p<0.01) increased with
greater amount of added Spergularia marina L. Griseb powder; however, there were no significant differences in adhesiveness,
springiness, and chewiness according to the amount of added Spergularia marina L. Griseb powder. In the sensory evaluation,
for color, the score was 5.55 points when 1.5% Spergularia marina L. Griseb powder was added, which was the best preference
(»<0.001); for flavor, preference was best (5.64 points) when 2.0% Spergularia marina L. Griseb powder was added; for taste,
preference was best (5.36 points) (p<0.001) when 2.0% Spergularia marina L. Griseb powder was added; for overall preference
(overall quality) the score was 5.55 points when 1.0% Spergularia marina L. Griseb powder was added, which was the best
preference (p<0.001). For antioxidant activities, antioxidant activities including total phenol content, total flavonoid content,
and DPPH free radical scavenging activity increased (p<0.001) with the amount of added Spergularia marina L. Griseb powder.
As a result of the above research, preference was the highest and quality was excellent overall when 1.0% Spergularia marina
L. Griseb powder was added. Thus, addition of 1.0% Spergularia marina L. Griseb instead of salt would be desirable.
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(FM-681, Hanil, Seoul, Korea)ell E4}3le] 100 mesh A S ©]
B3] A-g o] —70T 2] §53L(NF-400SF, Nihon Freezer
Co., Tokyo, Japan)ol] H#ap AL&-aldt). o] 2o =A%
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A7rele] BEES Az AlduE 37t B3 100 ¢
o 219 ZHS(pH 6.40) 50 mLE ¥ WF=7](5K45SS,
KitchenAid, St. Joseph, MI, USA)E ©| &3l £AX 07 2
ZAI(71 rpm) 28, 42AI(89 rpm) 3+, 7HAI(135 rpm) SES
2 F 1080 3HAR 28 23] wEsn gdd
== W2 polyethylene bagol] ¥ o] 4T WA (R-B141GD,
LG Electronics, Seoul, Korea)ol| 4] 30%7t A3t} &4
H W2 AxE 3aEl AW7)(MD-150, Shule, Jiangsu,
China)Z ©]-&3le] FAE 2.00 mm, Z-& 3.00 mm, Z°]&=
25.00 cm$l A A 23T

ZEHe A 50 g2 500 mLe] EE E(98~100T)] &
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3. pH2t &

pHE Z2|W 20 goll 4u]e] SF4E €] homogenizer
(PT-2100, Kinematica AG, Lucerne, Switzerland)= 15,000
rpmol| A 3313 T2 8}k A7l b Whatman No. 22 o] 7}3}
Ath o3 A2 pH meter(F-51, HORIBA, Kyoto, Japan)E Al-&-

Table 1. Formula for the preparation of the noodle made
with Spergularia marina L. Griseb powder

Ingredients Samples (7o)

(&) 0 0.5 1.0 L5 2.0
Wheat flour 100 100 100 100 100
SM powder" 0 0.5 1 1.5 2

Salt 2 1.5 1 0.5 0

Water 50 50 50 50 50

Y SM: Spergularia marina L. Griseb powder.

colAG - AT - AV HOFA oF GAEEHEEE

sto] ALoA 33] wHE SAe Fof] FEgkS Pkt
dre W 20 goll 4919] SFGE 2] homogenizer
(PT-2100, Kinematica AG, Lucerne, Switzerland)= 15,000
rpmol| A 333 723} Al7l Tl Whatman No. 22 o 7}t
o | g& YAE A=A (PAL-SALT meter no. 4250, Atago,
Tokyo, Japan)= 33| W& Z7gste] Highs T8Ik

Water absorption ratio (%) =

Cooked noodle (g) — Wet noodle (g)
Wet noodle (g)

x 100

-9 500 mL H2=2 -l 300 mLe] SRFE AL,
20 g9 AUS Yol Zrlske Bo ¥uE Ak 22
W] Buw e whyo s Z3ste] Fy BFES ALt

Atk

Volume expansion ratio (%) =

Cooked noodle (mL)
Wet noodle (mL)

x 100
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Osaka, Japan)E A}-8-3lo] Lak(lightness, ™ =)} a%k(redness,
A AT, bik(yellowness, FMNE)E 33] HbEsle] =431
otoo] wf 7]719] B S S8l AE-g EF WA H(standard
plate)e] L, a, b 32 Z+2t 97.26, —0.07, +1.86°| T}
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Stable Micro System Ltd., Haslemere, UK)Z A}-&-3}o] =%
st &% 272 TPA(texture profile analysis)@ 5412
AEste] 273 25 mme] 93 probe plungerE A8l pre-
test speed 2.0 mm/sec, test speed 1.0 mm/sec, post-test speed
1.0 mnv/sec, distance 5 mme] 202 =F3IHt}h =4 g
& Za1d(hardness), F2d(adhesiveness), %)% -d(chewi-
ness), 4 2d(gumminess), B2 /J(springiness), -8-%J(cohe-
siveness) < 53] WHE S ol Highs Folsith

7. H=got

Hei7te W 20 g 438 Zghay 87|(HE 9
cm, =°] 1 cm)ell Fol FFAAL s EA vt2 A 335
thoolw] Alge] g Aol gles Wil FE3 Al
2] 2AkE AE 87 F7IsHEE skl B7F Al gt
g F UEE 29 e S A ATk #5d
7he wae] A3t 3 gh 223 ARkARl 715 % Sl o
g 7IEEE 74 Ao R FreleR sk, 71s st
E2TE 52 HA5E FASES oiSlth #eit Hde
zZg] AT LA 1532 Pt g AAL iy
7 G7F E4of diste] FE3] FHE g Fol 2% 240
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1) MgitE 22 371 352 F&= M=

Z2HE 10 ¥ Fskod 108 %] 70% ethanol 100 mL
£ 7}38l] homogenizer(PT-2100, Kinematica AG, Lucerne,
Switzerland) 2 15,000 rpmol|A 3E3F #23} AHT) o &
shaking incubator(SI-900R, JELO Tech., Suwon, Korea)ol| 4]
25Cel 100 rpmo.Z 24A17F FE3F thg FEdS #Hd
Whataman No. 22 oJ3}3lod 5T ©]8} WA 1(R-B141GD, LG
Electronics, Seoul, Korea)oll H#slHA AR5}

% Z8]9s g2 Folin-Ciocalteu B2 $-83F] =33}
AHYu L et al 2002). 7+ FZH 200 Lol S/F5 2,000 uL
2} 2 N Folin-Ciocalteu phenol reagent 400 uLE 7}3+ 5 vor-
tex mixerE ©|-&ate] wWHHEE F 3EIF wHEA|ZI T o] &
ol 1 N sodium carbonate(Na,COs) 800 uLE 7}sto] 4ol
A 1AIZE WIAIZ] B, UV/VIS spectrophotometer(V-530,
Jasco, Tokyo, Japan)Z 750 nmellA] FF =2 =359t &

Adds 22 A7 S F4 54 53

FEZZ gallic acid(Sigma Chemical Co., St. Louis, Mo, USA)
£ A8-3le] mg garllic acid equivalents(GAE mg/g extract) =
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% ZeH ol = RS Davis HS 3-83F Um H 5(2007)
o Fste] SAsltE 24 FE 1 mLell 90% diethylene
glycol 10 mL®} 1 N sodium hydroxide(NaOH) 1 mLE €]
vortex mixerE ©]-8-3td ZFaA Wkt Fof 37CZ 1A ¥
X A1Z1 Y=, UV/VIS spectrophotometer(V-530, Jasco, Tokyo,
Japan)2 420 nmo|A EFE=E S AT TS quer-
cetin(Sigma Chemical Co., St. Louis, Mo, USA)= A}-&-3}]
A3 3}etd mg quercetin equivalents(QUE mg/g extract) 2 1t
ERliiTh

DPPH free 2}t]Z 227 %5-& Blois MS(1958)2] W] =
3] 233190tk 2k 591 4 mLol| DPPH solution(4x10™* M)
1 mLE 7}ste] wRbeE thg A2olA 3083 efaollA] WA
& UV/VIS spectrophotometer(V-530, Jasco, Tokyo, Japan)=.
517 nmolA FB =S SA 5t iz e 3= vE
WE-&S ekl DPPH 2l 2794 S 233k
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ANOVA)= AAIsH o, Al5 7] {94 zto]7} glow
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Table 2. pH and saltiness of noodle added with Spergu-
laria marina L. Griseb powder

Concentration of

SM" powder (%) pH Saltiness (%)
0 7.04+0.05° 0.30£0.10°
0.5 7.06+0.05° 0.17+0.06"
1.0 7.16£0.07° 0.100.00®
1.5 7.11£0.05® 0.07+0.01%®
2.0 7.19+0.03° 0.01+0.01°
F-value (p) 5.24(0.015)" 11.70(0.001)"

D SM: Spergularia marina L. Griseb powder.

*7° Values with different small letters within a column differ sig-
nificantly (p<0.001).

Each value is meantS.D. (n=3).
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Table 3. Cooking properties of noodle added with Sper-
gularia marina L. Griseb powder

Concentration Water Volume .
1 . . Turbidity of
of SM absorption expansion soup (O.D)
powder (%) ratio (%) ratio (%) p -
0 98.87+2.72° 10.83+2.89 0.28+0.00°
0.5 97.93+2.25" 10.00£2.50 0.40+0.01°
1.0 87.83+5.49° 15.00+5.00 0.55+0.01°
1.5 78.53+1.44° 15.00+2.50 0.60+0.01¢
2.0 81.4949.14° 12.50+2.50 0.68+0.02°
Fwvalue (p)  10.07(0.002)"  1.54(0.264)  617.75(0.000)™"

Y SM: Spergularia marina L. Griseb powder.

#7¢ Values with different small letters within a column differ sig-
nificantly (p<0.001).

Each value is meantS.D. (n=3).
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ojvf F3] o] AUAA seAAY Hrrl AU Al
S7HEe] FAo] AstEA] Fes AduEe] AUt 7
SE7 ARtEA e FEeR AT Favt e Aew

A7 THChoi HS 2011; Lee JY & Lee WJ 2011).

3. Mz
AEUE B2 Ayt o] e % ZA3}= Table 48}
2ot UéEOL L3t DH&EL 1 78.02, 0.5% H7}7e] 67.99,

7}%01 58.03, 2.0% H7kro]

Adds 22 A7 S F4 54 55

53.78 0.2 AIUE de] HUbe] SUMESE HEe 4
28t tHp<0.001). ALl aghe o] —2.18% 7}
EIL, 0.5% FA7FEA —11.11, 1.0% H7hrelA —13.68,
1.5% 7kl A —14.38, 2.0% H7krolA —13.082 Al
UES H7lshA] &L dzzet A5 2hasty, =4
TE 7t p<0.001). A0l ke txol 17.17
2 7 9k, 0.5% A7FEAA 2921, 1.0% A7kl A
31.79, 1.5% H7FolA 32.11, 2.0% H7kolA 28.85= Al
e M7k 22 dxait d=r 718kl
(»<0.001).

2 AFA A AUES HeHA] &2 tiE2ate] v
aff AlduE H7kte] West AT Hastal, A E
SAETE STkehe AL Atz Eolile S &
290 7]238l= A2 2 Heo BG 5(2009)2 AldEe Z
229 3ol 58.11 mg E°UE R Huste] A
Eof] =542 %ii% %Hi | F5sHA Eo13h ol
2tk Kim DS 5(2016a)S &) o] A=
L#te #Hasta, aghd bk S7kettka Basigl o,
SG 5(2016)2 ~EA] Ao A ES HrledrE
I bk Hastal, aghS S7HThaL stod Lk Allsta

T a® @ btollA 2 A e ZA3E Hasiqinh o]
gt A A= AU 37 Al el ofgh Aol =
S AHEA 2EA] Aolay 7w AlduE 2o FA
A 7R FA R AR -, @ TY AEE ¥
zZ2sh= g oA wlolok2 Hh-g-(Maillard reaction)Z} 7Y
A3} JH-g-(caramelization)ol] 2|3l =Ale] S22 My}

d
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Table 4. Color parameters values of noodle added with
Spergularia marina L. Griseb powder

Hunter color values

Concentration
of SM"
powder (%) L a b
0 78.02+0.44° —2.18+0.08° 17.17+0.18"
0.5 67.99+046%  —11.11x0.26°  29.21+0.56°
1.0 60.45+0.21°  —13.68+021°  31.79+0.38°
1.5 58.03:0.32°  —14.38+0.39°  32.11+1.06°
2.0 53.78+1.04*  —13.0840.27°  28.85+0.61°
F-value 839.04 1,097.685 284.57
®) (0.000)™ (0.000)™ (0.000)™

Y SM: Spergularia marina L. Griseb powder.

¢ Values with different small letters within a column differ sig-
nificantly (p<0.001).

Each value is meant+S.D. (n=3).
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A A =l Lgke] A
o] pgto] Z7}aA HaE A THKim DS et al
2016a). FERH] F5- 4 Hae 1~2%2] LFEd
A Ao AlEAI Fo] Tt oA SRzl
AA SEH] A F skl o] HrkSong TH et al
2014). & ATl = el AltubE d7Fe] S7kskel =
pH7} 7.19% 73l 7PEA FA= o] Aol <3 2==d
o ZA 7 FAs AP A @#9%7] Wl Kim DS 5
(2016a)3} Cho SG 5(2016)2] A} D] ol A=
= Aol Wt AN e fdaeta, & “CQ} =

o s o

1 o

fru

o

o
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s T o2 WA B Ao

.59 A EQ AduEe] UEE

=
=
A B

xdg et F4e] Axe gzTel
61,099.07 N, 2.0% ZH7}to] 41,263.60 No|, AAL o
ZT0] 51,564.36 N, 2.0% H7}Fo] 36,744.69 NOZ At

& g bl SUHESE fhadhe e EAte<
0.001). ATUIE =759 $-Fd-2 tiz=0] 0.84, 0.5% 7}
0] 0.85, 1.0% 7kl 0.84, 1.5% H7F0] 0.89, 2.0% 3
7hEe] 0.892 A AlEduE BUS 1.5% H7FE uiy 33
dol 7tk AR U Tthp<0.01). et F2, &
A, WA 5o A ARUE TR AduE
A7 2ol AR SR o] gt Aol 7t gl o) te] Az
£ Bl ARUE gl Hrbde] SUMESE 459 A=

o
EE R @7}%01 T/VETE At Skt o
TE(Park BH & Cho HS 2006; Lee JS 2012; Kim MJ et al
2015)% USdTh o]9f o] =rel] H7tE = FAl R wheh
A AT 34 At ke A dee AL Zzte] FAlRol
S0l Aol fret XJE, chil shef zfolo ok o=
2 AT AREE APTUEA R 2ol R ko]l B FA)
55 Bol ArHEas 78 Fec] AaHe] 2769 %
Iy ofsbE A, 7k 23 FE o] AskE WA BTt F
7Vele] A=r) AstE e Aoz Fg Tt Lee JS 2012; Kim
DS et al 2016b). TF3F, W7}Eel] 2 4lo]x] k= RAlE
o] PeR Il Hrkelsle wol]l 22 gto] Askd & 91
ooz FARe JuHU Hrhge 285t 4] F4o]
A A FEE 1= AHo| $835tHKim SH & Jung BM
2013; Kim MJ et al 2015). ¥ Aol = Aldhts Bde
A7tEo] S/ E I A=t A dasta, 7
qe SV Ao® Jeiyth ey IeH st AofelA
ARIYE A7re) g2 3l SAR R o7l 2ol
E 9oy, hET(@.008)E T AduE 2.0% H7kE
4.7373)°] =A% 71sert ¥ wsken g Ahvs H7bt
T 2ALS AATIA e ez dddh gy
Aol = 714k ’“*Wr TAAe] ol Eo oA
(Kong HM 2015) Ztell ©Ja] HEo] 7l =lo] a3b7t A
oL, =3t F31E o OJJP +7H F em = Ay
Eo] fr7l4tell ofaf w7 2| 3to] AotEA] FEs AT

Table 5. Texture properties of noodle added with Spergularia marina L. Griseb powder

Concentration Texture properties
of SM"

powder (%) Hardness (N) Adhesiveness Springiness (mm) Chewiness (N - mm)  Gumminess (N) Cohesiveness
0 61,099.07+2,723.13° —3,142.83+1,068.24  1.18+0.02 9,580.01+ 627.54 51,564.36+2,269.95°  0.84+0.01°
0.5 55,847.70+1,848.20° —2,826.70+1,078.18  1.17+0.01 795146+ 503.61 47,497.20£1,940.83°  0.85+0.01°
1.0 50,895.43+£1,982.78° —3,621.30+ 568.86  0.24+0.09  10,129.85+3,863.00 42,933.20+ 747.45"  0.84+0.02°
1.5 45,737.00= 479.32° —2,724.67+ 786.63  0.20+0.06 8,300.20+2,208.70  40,717.74+ 851.53°  0.89£0.01°
2.0 41,263.60£2,509.40° —3,064.43+ 22030  0.22+0.09 8,019.2042,730.96  36,744.69+2,441.02"  0.89+0.01°

Fovalue (p)  43.682(0.000)™ 0.555(0.700) 0.597(0.673) 0.532(0.716) 31.078(0.000)™  9.667(0.002)"

Y SM: Spergularia marina L. Griseb powder.
#7¢ Values with different small letters within a column differ significantly (p<0.001).
Each value is meantS.D. (n=3).
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Uzel #rlEe 2Ashe Aol 8% Aew Az
(Song TH et al 2014).

5. 7t
s B ") 2400 #A5H7) A= Table 63 2
o} Ae thET 2913, 0.5% A7ME 4.18%, 1.0% A7k
5367, 1.5% H7F 5.55%, 2.0% H7E 5274 2.2 Al
HTe] Hrbo] S7tESS A tid 7|57t Eob
Aoz YR thp<0.001). & thzat 2.274, 0.5% &
7H 4.007%, 1.0% A7k 5.00%, 1.5% H7FE 5.363, 2.0%
7N 5.643 0.2 Adhus Fike] Hrlege] SU1erEsE &
of tigk 71a%e7t o thp<0.001). Bt thxwt 3274,
0.5% H7F 4.097, 1.0%} 1.5% 7k 5363, 2.0% 27}
T 4737 07 AhdE o] Hrbgko] 1.5% =71e wizt
A gtel] tigk 7135 = S7Velth) 2.0%2 Aol F7tst
1_ 71-/\0}‘_: 74 o7 \,].Elrl/l—q_(p<0 001) xdu]-;g‘ o] 7]&‘:
thzToll A 3.09%, 0.5% F7kEo] 4367, 1.0% F7FellA
5554, 1.5% H7}o] 52774, 2.0% %7}%% 48280 = 1}
B} 1.0%9] Al s Hreke woll vkl 7]
SVt 7FY =2 Ao ® YETHp<0.001). 13y Z2 7
< AhE 28] HUbRe] SRS iR T(4.003) B
D}—‘: 0% H7HE4.7373)9] 71557 STk SAIA o
2 fFYARI Afol= floA] AEUES st = 2243
7135w AstERA] @i F4o] fAlEe o ® dAdtE)
A3k AL A ub gk ARl 715 E ot A
A AEUE s VR S5 APEUES kA &
< I v 7|aErt 22 ASE YEyth 53] Al
55 1.0% H7Felsle ol ARbAQl 715 w7t 7 =4
YERA =5 A2 Al Al £ 1.0% H7Fske Aol
e 548 nHE uof 7 |

r|:J
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6. StAlS A

| =t
O - = o
At 22 47 =<ee) atet &4 971 A= Table

N

73 2t & Eejvs T ool Rt
o] 247} 55.04 mg GAE/g¥ 524 mg QUE/gl- 2 7Fd Wk
3, AlE 2.0% H7kEol ZH2E 80.74 mg GAE/g#t 19.94
mg QUE/g2.2 71 EJth(p<0.001). B3 DPPH 2HtiZ &
AsolA 2L 8.99% 02 M4 ¥gkar, 2.0% H7HEe
28.56%= tlZre] Blgl] oF 3ul] ©]Y =& DPPH & &
ASS 74 Aoz VERITHp<0.001). waba] AuE

o] Hrho] SUVEGE Ie] Fejuled SetE o]
EAE9 o] SketA ditsl @4o] Sukske A
gelstinh

F

Table 7. Antioxidative activities of noodle added with
Spergularia marina L. Griseb powder

Concentration Total phenolic Total flavonoid DPPH frec
of SM" contents contents rad1ca.l
powder (%) (mg GAE/g) (mg QUE/g) :Ccti‘;’f;gg’/f)

0 55.04+7.63" 5.24+0.46° 8.99+0.62°
0.5 69.08+3.93° 6.81+0.19° 14.51+0.93°
1.0 77.11£0.47° 11.1020.13° 18.76+1.04°
1.5 78.67+0.29° 15.30+0.84¢ 23.27+1.19°
2.0 80.74+0.90° 19.94£0.67°  28.56:0.69°
F-value (p) 22.201(0.000)™" 387.188(0.000)" 204.249(0.000)"

D SM: Spergularia marina L. Griseb powder.

47¢ Values with different small letters within a column differ si-
gnificantly (p<0.001).

Each value is meantS.D. (n=3).

Table 6. Preference test scores of noodle added with Spergularia marina L. Griseb powder

Concentration of

Preference test scores (%)

SM" powder (%) Color Flavor Taste Texture Overall quality
0 2.91+1.38° 2.27+1.10° 3.27+1.19° 4.00+1.18 3.09+1.30°
0.5 4.18+1.17° 4.00+1.10° 4.09+1.04% 4.45+0.69 436+1.12°
1.0 5.36+1.29" 5.00+1.41% 5.36+0.67" 5.36+1.03 5.55+0.69°
1.5 5.55+1.29° 5.36+1.43¢ 5.36+1.03° 4.82+1.08 5.27+1.01%
2.0 5.27+1.68™ 5.64+1.80° 4.73+1.56™ 4.73+1.79 4.82+1.40%
F-value (p) 7.239(0.000)"" 10.584(0.000)™ 6.829(0.000)"" 1.884(0.128) 8.004(0.000)™

Y SM: Spergularia marina L. Griseb powder.

*7° Values with different small letters within a column differ significantly (p<0.001).

Each value is meantS.D. (n=3).
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2w 8o AtuES A7 mdl| tiel A7-gk Kim
DS 5(2016b)& AlRhEe] & Zeju|s3 & Sl ol
= 747} 17.03 mg/eP} 5.13 mg/g O 2 AR 22 A
A ZQ1 dhxo] F ZEldlE 2827 mg/gdt ARz F 2T}
o] = 2,69 mg/gith greFo] =tk Huskeich B A
dhtEe] DPPH &tz &5 % 17.21%= Kong HM(2015)
2] 19.70%9} FA8ITFaL Ha1akItHKim DS e al 2016b).
Heo BG 5(2009)%= MldEe] @ FE52] X7} 2,000
ppm% wol % =ty Zebco|s dheko] 747} 251
mg/L¢ 11.01 mg/LelH, Alh=e] 95 FE5E9 =7t
1,000 ppm% wiol] DPPH 2}tz &7 %50l 19.0%2kar 3t
Azl gk 3tsl GAS 7 AL e Basksd
otk AlEuEe] gatsl gde Aol S0l vlER]
Cot 22 ok o] 717 Fejuls 3 S wols
shetEEo] 4 A Bofslr] wZo|th(An SH 2014;
Kim DS et al 2016b). Heo BG 5(2009)°] <5t A=
o= HlEM co} FR 2ol ZH7} 68.61 mg/gdt FREI S
58.11 mg E°13)E Ao 2 B9, Kong HM(2015)S Al
s Be] HE B G2 Alddl= 1.30 mg/ 100 g,
SA7Z Al 431 mg/ 100 gellem, HEl] CE E51x
Al 61.47 mg/ 100 g, EAAZ A 129.81 mg/ 100 g AZH A
tha Baste] dxid e Afole UA|Rh AlEUE
kst GAjo] wold HIERR CoF BIEl B9 3hako] uj
¢ =25 A=tk webq Heo BG 5(2009)3 Kong
HM(2015), An SH(2014), Kim DS 5(2016b) <] A3A
Azte} B Aol ANE vlwald S wldl] 4ol AF A
A2 AdEg Ariskd kst @4o] w2 vEl Ccof
HIER E, 2289, Zous, Sdi ot 39tE 59 &
o] Eof o] 59 AlYA] AL o mo] ks Dol 3
AEEd =g 2 Aoz rddd

o rr

Qok gl A

rhu

= AR FEET e AAAE T
AEUES] &g AAZ &8 /1S A EBEuA A
0%, 0.5%, 1.0%, 1.5%, 2.0%2] B]-&Z =40
543 ksl @42 HU1s8HA
T H7F =] 4 54 A, AdvsE
715 pHe S718a(p<0.05), A==
ERdth(p<0.01). 8 582 AdhE
o}oﬂ O (p<0.01) BEe ATUE
= Ao & VERETHp<0.001). 12
s 2 bl St et
AT} Ao Al

Mo Mo &Y Az

U
=
=
=
b

e
%7}

014

5 %%% Al

A7k ks on, el A9l Aol

fobAlo} kit

Lata ARl aghS ka1 (p<0. 001) WA‘E% bt o
PTHp<0.001). 227t A 7 % (p<0.001), 7 <
A (P<0.01)2 AldhE Fae] Hrlsge] S71EeE X
7F STVt oy, B34, e, A3 T2 AlEUE A
et F7EE b 94 Q1 &bl 7k /IATh s Tt
A AddlAe Al 28 1.5% F716isle W7t 5.55%
o7 71 715 %7 £9a1(p<0.001), T AdhE B
TE 2.0% HHE Wt sl o2 V1S wrt AV )
O (p<0.001), Bl A= AUE E2S 1.0%9} 1.5% 7t
S w7t sYsHl 536X R VIsETF T %3
(p<0.001), ABEA Q] 7| Z ol E AEUE B2 1.0% &
71elE W7t 5555 02 VS wvt TP £ o R e
Wehp< 0.001). ksl A& Al % &3 }&01 <7t
g2 = Zalys &Py = ZelHco|= dek DPPH 2}
Uz &aAs 59 st o] ks Ao Uehtt
(p<0.001). °]/de] A+ Az AdvE 245 1.0% H7kst
e woll HREAQ] 7S wrt 7Y oA FA ksl
FAo] A o g $43 Ao g JehA] Ag gl Al
UES 1.0% H7kehe 3lo] viEzd Ao r Alsdrh
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