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Effects of Basil Extract and Iron Addition on the Lipid Autoxidation of
Soybean Oil-in-Water Emulsion with High Oil Content

Jihee Kim - Haein Lee - Eunok Choe'
Department of Food and Nutrition, Inha University, Incheon 22212, Korea

Abstract

Purpose: Lipid autoxidation of a soybean oil-in-water emulsion with high oil content was studied under after basil extract and/or iron
addition. Methods: The emulsion consisted of tocopherol-stripped soybean oil (40 g), citrate buffer (60 g, pH 4.0), and/or FeSO, (0.5
mg) with 75% ethanol extract (200 mg/kg) of basil (Ocimum basilicum). Lipid oxidation was evaluated using headspace oxygen
content, hydroperoxide contents, and p-anisidne values of the emulsion. Polyphenol compound retention in the emulsion during
oxidation was determined spectrophotometrically. Results: Addition of basil extract significantly (p<0.05) decreased reduced
hydroperoxide contents of the emulsion, and iron significantly (p<0.05) increased anisidine values and decreased oxygen contents.
Co-addition of basil extract and iron showed significantly (p<0.05) lower reduced hydroperoxide contents in the emulsion than
compared to those of the emulsion with added iron and the control emulsion without basil extract nor or iron. During the emulsion
oxidation, polyphenol compounds in the emulsion with added basil extract were degraded, but more slowlywhich was slowed degraded
in the presence of iron. Conclusion: The ilron increased the lipid oxidation through hydroperoxide decomposition, and basil extract
showed antioxidant activity through radical-scavenging and iron-chelation. Polyphenol degradation was decelerated by iron addition,
which suggested suggests iron chelation may be more preferred topreferentially activated over radical scavenging in the antioxidant
action by of basil extract in the oil-in-water emulsion with high oil content.
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1. M2 S 8%l 31 59 AE A5yt anAe B2 AF
2o M = Z AAS T3 o

218 7159 Az FAR, B T8 4o TE &2 slBE o, & R, 271, gl SolA 553 I
Ql =2 ti3EZQ] oBA AFoE AR 4o|A] & ato] Qlo] dAlg el AR A Fo2 o] ALgE o]
E7ES B AES f3Ae =202 HsARIh gth 3B %%%% EL 715 odAe A sbsks
cHAe] T4 EYHoZE g2k W), sy o=r AN Ao R HuEA O M(Abdalla AE & Roozen
= 7159 Akt o) #-9-Em 53] =H4d 9 &, A JP 1999, Kim J & Choe E 2016b), 3B F=&2| 4ks}it
& M) Slall Hrlske AFe 4R AEe o A S ARSAA, pH, =5 L U Ashgx|A o] &

—

A 7159 Aksto] JES & 4 ATHAn S 5 2011). 7 A 5ol o8] ¥&S =T Mancuso JR 5 1999, Paiva-
55 a3 AFe] 4ksE A Hs) tile ¢ Martins F & Gordon MH 2002). & gtz A4S =
ASPYAAE H7Vshdl, Aol ek A 850 = et ngA oS &AsHA7]H(Aboul-Enein AM
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114 gx8)-ojsfel- s,

S 2003), 2H4 pHE AWA 4FsE SXIAIZITH(Frankel
EN 5 1996). ¥F&(Ocimum basilicum)2 ©}A kel IEA]
Aol F2 AMESHE FAFE oF 160 THF T sweet
basilo] 714 g8 o]8= 1 At Tilebeni HG 2011). ¥}&
o= A gdzde AASL 5&5e ZYolEst= ¥
= eI SgRrolErt Bol IFE don =
zntgdgbo] F9 ¥ IFEE K1 T(Jayasinghe C
S 2003).

o ge] Ak Aksltel WEE HiE 78] Hls
& &0l 45010 g S e R A o]s HUlst
A g2 7497t tiFEEolR o H(Huang SW 5 1996,
Abdalla AE & Roozen JP 1999, Serensen ADM ‘5 2008),
2 ool FHH TeMl(gravytt THEMIZE 5 71E
ol HluA F2 EAS R 3 A= wie F
=3kt olol B AT 7S el vud 52 =5
715 olgAde A AslE vkd FEE H ol A
7hel whet Frige 2 upEFEES] AWE Akl 94
HAUSS et =dAe Ad Asiebdd Al
< #3771 ARE AlFstaAt stk

I, Mz 3 UY

1. dlEidis & Al

B (Ocimum  basilicum)S 73715 A4 20161 1
4 3 AFES 1HF(Seoul, Korea)>ZHE U3}
of 12412 &%F -50°Col A dv] Ws ARl & Wiz
7)(TFD5 505 Freeze Dryer, Ilshinbiobase, Dongducheon,
Korea)E ©]83F] 24A17F <9 -50°C, 5 mtorr =71 3}l
WE dxste] AEE ARSATE 7188 A4, RBD
oil; refined bleached and deodorized oil)> 2FFAHSeoul,
Korea)ZH-E] Fojutol A 2nE T3] H(Lee Y &
Choe E 2011)°l & ExZHEL A73F F(tocopherol-
stripped soybean oil, TSSO) AH&3}9 T & RBD &71&
60 g5 n-FAA®600 mL)ol I, AR5 g
180°Coll A 4313t F4kGilicic acid, 6 g), LFULh(42
g), TAH18 g), At E(celite, 16 g)E TAUZ Sk
#3025 cm)ollA  EFAIHTE  IHRFFLY]
(N-N series, Eyela, Tokyo, Japan)S A}&3] £ZHF n-
ARNS HH3] AASIT TSSOE AT A=
= JAldle] @ El(Namyangju, Korea)e] W3 #HA &S A}
439 th HPLCE n-FAMQIF &, wEhs, oMAlE, dlehs,
odolAEolE, olo|iazERe JIEIZE EFAL
Mallinckrodt BakerAK(Phillipsburg, NJ, USA) A|&°] St}
BHikA| o] A (FeSO4)2 JunseiAHTokyo, Japan)ell A, Folin-
Ciocalteu’s phenol A}, p-anisidine, 74+, &Fuiu, 4
shubg, e, Ao A RMIIE T o, y-, S-EFHE,
B-7I=Hl, FH|IQ, FEEH 4 FEZEHE p, ZZulALK
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FFAke] EFEFEL Sigma-AldrichAKSt. Louis, MO, USA)
2R 78t AT

2. HHE FEE2| M=

W AzxE vpAS E3)7](Essence HR 2084 Blender,
Philips, Amsterdam, Netherlands)Z 233 & 75% ol g
2(1:10, wv)S ¥l 25°C F25HDS-SHWB45, Dongseo
Science Co. Ltd., Seongnam, Korea)ollA] 12413t 59 120
pmlE ' FE3 F 19F oSt FAXFETL]
(N-N series, Eyela)E AME3t] 65°CollA] &ulE A|A3)
o FSES AU

3. oMol HMx H ARG}

oS Lee Y & Choe E(2011)¢] ¥Pol F3slo] F
71E(TSSO, 400 gkg), AEZ4F AZEHpH 4.0, 600
g/kg), FFHHQ3.S5 gke), I HAIR(3S5 mgkg), FeSO40
w5 mgke), HPE FEE(0 EE 200 mgke)E Az
Atk &, vk FEES 4580 3% & deA
I 3 AR, F7ESE AR d7Fske] S25N-25F
dispersing tool®] F-ZE 27| (Ultra-Turrax T25, IKA
Instruments, Staufen, Germany)Z 623+ & 3}slHt) A
Z3F oS 2+ 10 g2 20 mL frE] AlEH ¥
H2z2 F8¥ 315 07)(Cronus, Glocester, England)$} &
FrlE AoE dEd & dFuE Y= A dE A
3t 25°C &-27](LBI-250, Daijhan Labtech Co., Seoul,
Korea)oll Al 247} 64 &<t AFSIA A

4, HIE FES0| AMSUX|EEnt MA 2M
9= 3tE 52 Folin-Denis %
H(Gutfinger T 1981)= WPl vid F2E7 /ST,
Folin-Ciocalteau A|9F& &3}3}al UV-VIS spectrophoto-
meter(UV-2700, Shimadzu Co., Kyoto, Japan)E ©]-&3}]
725 nmollA FFEE SHEI oM, xF FHHMke] AR
F4(7=0.9987)¢ T3] Tt EFAE T
v 255 n-FAQlel|l 59]3L hydrophobic membrane
filter(PTFE 0.2 pm, Toyo Roshi Kaisha, Ltd., Utsunomiya,
Japan)Z g I, AFAEFY7), pporasil™ ZH3.9
x 330 mm, 10 um size; Waters, Milford, MA, USA)3} 3
F7Z7](excitation 290 mm, emission 330 mm)7} 7F=HE
HPLC(YL 9100 system, Younglin, Anyang, Korea)S A&
&) #2335l thLlee J & Choe E 2009). |50 2= o}
o) AZ 2 n-FAQl EFHE(0.2:99.8, viv) S BF 2.0
mLE 2Ttk EFHE FFS EE o, -, S-EZT
2 AFTA(>0.993002 Fall T3tk
i 529 7hREolE 2 AOAC 970.64
(AOAC 2006)2.2 HIF3IA 7|2 n-F A1 15 mLeF 10%
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10 um size; Waters)? UV =77} =4
6100, Younglin)E AH&-3l 413} THChoe J & Choe E
2013). OO R E ofo|AZERET] n-IA EFE
(3:97, v/v, 1.0 mL/min)= AME3I¥I EF p-7I=ElT}
SISO AT =1.000)S o]-gst] FFst Z
22 I v FESES Ho|ZEEWE Sojn
hydrophobic membrane filter(PTFE 0.2 pum, Toyo Roshi
Kaisha, Ltd.)2 33 AH5AEFY7], symmetry C18 Z
H(4.6 x 150 mm, 5 um size; Waters)3} UV FZ7](438
nm)”7} 72 HPLC(YL 9100 system, Younglin)E AR&-
& 43+ tHLee T & Choe E 2009). o540 2% o
HolAH 0| E, WES, Eo] EFE(50:37.5:12.5, v/iv/v)
< 189 1.5 mLE E8F0on, ¥F 2288 ¢, 22
29 p AFZA(>0.998)S T3 FFsATh

< o] 83t 75% olEZo] 0.1 mgmL TEZ <l
%% 0.1 mL9} 0.1 mM DPPH | mLE &3} 308
Bt Aol HEZAIA UV-VIS  spectrophotometer(HP
8453, Hewlett Packard, Wilmington, DE, USA)= 517 nm
A FFEAE S8t o 2ol 93] DPPH 2}t
Z 27 848 Brhskdoh

DPPH radical scavenging activity (%)
={1- (A of samples with herb extracts)/
(A of samples without herb extracts)}*x100

FEE2| 3YHL Oyaizu M(1986)2] WS |83},
75% olgkEol 0.1 mg/mL FEZ =1 F== 1 mLol| 0.2
M I4F 58 2.5 mLot 1% FeARtstEes 8
2.5 mLE 78l 50°ColA 304 5 v-AIX 3 10%
Eflo|F2 RO EA 8 25 mLE FH7lste] d4dEE]
(Avanti J, Beckman, Fullerton, CA, USA, 200 xg, 15%)3}
ok e} 2.5 mLE FH& = 2.5 mL2t 0.1% d3H
| 0.5 mLe} &4 &3 | UV-VIS spectrophotometer
(Hewlett Packard)E ©]83to] 700 nmol A9 FF==Z F
59 IYYE Uitk v 593 w59 7}
Hikh o-BEFHE, ofxF B0 2 ST

6. OlEMe| X|E st HIt
=5 F71E olEAe A i e =R
Flesvol s Abazt | o7t

@3} ferric thiocyanate® ol
s

2E
SRR oA UgoE BIsT AawED

¢
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of 84 Atsto] gt bt A axk 118

o g9 FerHo|2~ 71A | mLE AFABETY,
Molecular sieve 13X7} S35 2HQlE|~2" ZHF(1.83
m x 0.32 cm; Agilent, Santa Clara, CA, USA)¥} A==
AZE717F A" GC(YL 6100, Younglin)oll Fiste] &
2189 tHLee Y & Choe E 2011). GC9 &, FJ, A
Z719] &5 Z+7}F 35, 100, 140°C o)k &4 7|42
A 7FE B9 20 mLeY £EE ZEF O, split
ratio= 10 : 10|t} dl=xdo]x W] 2bAe] T3 Ho
& YRS Az w3 B93-S S AFTA=0.9965)
< o] g3le] P TE ferric thiocyanate®(An S & Choe
E 2011)0l &J3l] oEAe] HitstE w55 S35 23
of oEA0.3 g)oll otolAages} 2. T2 e EFN(3:
1, viv) 1.5 mLE 738l 103t 3k 1,000 xgoll Al
208 F9F YAl EE(Beckman)d &, 71E% 0.2 mLol
Heey FEIZE TFAQ2:1, vv) 2.8 mL, 3.94 M
ammonium thiocyanate £ 15 pL, 0.132 M BaCL$}
0.144 M FeSOs= 5% =l A= &4 15 uLe 7t
39T 208 & UV-VIS spectrophotometer(Shimadzu Co.)
E AFESF 510 nmollAe] §FEE =AH3} L cumene
hydroperoxide®] 7 #F341("=0.9988)0.2 F451E F&
S Tk olEAY oA HEE dEA 025 g
olo] £SO 2 125 mLE AH&3te] FE3] A1 U4
Eg](Beckman, 4°C, 11,949 xg, 208)3 & AL F
3l AOCSW Cd 18-90(AOCS 2006)°ll &l 33Tt

7. Mol E2|nl= stetE "ot

odAdel 4tsl 5 vbd FEE(200 mgkg)olA FeEE
Z ¥ E 35S $heF W3k Kim J & Choe E(2016b)9)
WS AREStY HrETh olEA 1 gS n-FAIQL 10
mLol|l €3] = T WL 2(60: 40, vv)e TFE
vl 6 mLE ¥ T83] 4o & T IAEE]7](Avanti ],
Beckman)Z 4°Coll A 11,872 xgollA 20 7+ 58 #al3t
Atk d5NL FH3 Folin-Ciocalteau A Fa}F WH&-A171
% UV-VIS spectrophotometer(Shimadzu Co.)& AH&-3}<]
725 nmollA FREE SAHS Fvs I5tE e

2 Fasich

8. AI=2| SA|Xz2|

A8+ duplicate 2 FRE AISE ZH7F 24 A8}
of P+FFUAE U AEE FAAEE &
ZEoQl SAS/PC(SAS 9.2, SAS Institute Inc., Cary,
NC, USA)E AHE3te] w97 (Duncan’s multiple
range test), -3 3|74 (regression analysis)oll 2|3l
AR O, FYTES S%E SHATH
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116 1A 3 olgal- oo

W, Zot % oE

1, HIE == Al5jHEX |2

v o] 75% AEE FEE F5ES 19.72+0.23%°]%
o, 2229 49 FE2EF p9| FFe 747 2.246.729
1,171.63 mg/kg, B-7+=8l FHQI ek 742} 3,239.78,
14.39 mg/kgolAtKTable 1). F=E] F5&5& 1H3A
<, ¥5dxE vkd 1 kg EEED o8 SEED b
ke 747 443.05, 231.05 mgl 2, p-7LZE 3} FE
ol aeko 717} 638.88, 2.84 mgOE FAEo] o]H Bl
o H&| A =& FE2ZHE TS RYY. Dumbrava
DG 5(2012)& vld | kgl ZHE] A& 96% olEhS
i%%g;] E"-EEI” ag,]_ E:r'.l:_r_lzl_._rﬂ b_g] z‘s]-akg 71—71— 323
89 mgl ®, F JIEH ol TS 640 mglE HIIFH
vl 9t} B AMAa T wEgdRe ZTEI Au|R7,
T, FE8mol e} 2po]E H I THPutievsky E 5
1986).

i F=2E9 Zeds e BERvE g9 4
7} 5827, 321 ghkgl E 7|& HI KT Thh £ 2|3
= 31EE 32 Btk Shan B 5(2005)3% Yoo KM
5(2008) vhd, HHARIES] 70% HE-E FE=olA £
2= 3EE FFS 247 364, 6.4 gkgSE B3 v}

20| MAQ} ASIHIX|ME

lo

Table 1, Pigment and antioxidant contents of 75% ethanol
extract of basil

Chlorophyll a 2,246.72+5.87
Chlorophyll contents
Chlorophyll b 1,171.63+£7.80
(mg/kg)
Total 3,418.34+1.94
[3-Carotene 3,239.78+22.16
Carotenoid contents Lutel 1439£0.01
utein . .
(mg/kg)
Total 3,254.17+22.17

o-Tocopherol 3,207.86+10.00

Tocopherol contents y-Tocopherol ND"
(mg/kg) 6-Tocopherol ND
Total 3,207.86+10.00

Total polyphenol contents (g/kg) 58.27+0.57

D Not detected.
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ATt olH e 2ol MA 9Jr nRHA R FEH Az
A, FgA7l Mg Ae®E AZ4HTKPutievsky E 5
1986). HFd FEEME o-EFZHET] HEFSoH
nhde] B E el thetel= o] Rud uk ¢l
%@’ TFEES 1HsNe W, ¥sdxd v

ZodE 3EEY EFHE FFS 1149, 0.63 ¢

”.—E

4 DPPH 2tz &4 43 S (Az)
2 74z} s, 51%, 001622, 5Y Fx9| 7154k o-EF)
E, ofx3BAke] gz & &4 5-6%, A9
0.5-4%= YERITHTable 2). Damasius ] 5(2014)2 vp&
o] A&L&-E(70:30, viv) EF FZE(60 mg/L)2] DPPH
E}El% 2 BAE 40.18%E Rustarh 71E d79

%L Aol zpol= JhER FE Ao 24 BA
% £ FE8vet Fx Aold o Zo=E HIY
(Juntachote T & Berghofer E 2005).

vl FEEF A ol2g BF HUlsHA & uE2T
A —3]] T AT ]o]/\ A]./\x}}_a: J,],/\].g]_g%}\-

OPYAIHZS 7217} 8.58 umol Oy/mL, 0.21 mmol CuOOH/kg,
6.60°1%1 21, Fig. 13} 7o) 25°ColA 4t} 6 & Z+zf
6.97 pmol OxmL, 0.65 mmol CuOOH/kg, 10.45= 3| =2
ol abhdFe ZhAasly, IibstER ofYAIH g
S7FeATE olAl2 AR 9| o] A4S AR
StAA odAe] Aol AbstEo] FikstES A3
a1 AkslEo] EafjE o] dHsE FetES A% AR
O]TJ(Choe E & Min DB 2006). & o]2S& 713 ogA
2 2k F o FEamo)s dkh ZEFLS g7 oEA
of Hl3] F2lshAl ]%L%Eq-(p<0.05) OFUA LS =2
AFS BHYoH, 64 ¥ ZH7f 543 pmol Oy/mL, 11.26°]
Aok Ty FeksEGS 2358 Wrirt 4ks) 4Y o] %
F43] 7kl 6¥ 3 0.78 mmol CuOOH/kgO 2 Th=
o oAl vlE| =T o] A HiksEe] A
el £5 zfole}l o] QS Ao R AZtHET F, o
Aol FlEam o] 44T AHSHAA AW HakskEol
A== &S Hls) W}ﬁ}%-‘ﬂ T -3l (homolysis) <
S7F A ool oaf o & F AUtk 1y 4k 6

Table 2, /n vifro antioxidant activity of 75% ethanol extract of basil and standard compounds at 200 mg/kg

Basil extract

Caffeic acid"

a-Tocopherol " Ascorbic acid”

DPPH radical scavenging activity (%) 5.514+0.08 81.4243.03 94.93+0.52 98.74+0.15
Reducing power (A7) 0.016+0.00 3.014+0.01 0.407+0.06 3.118+0.05
D Ppositive control.
2017; 33(1):113-120 http://www.ekfcs.org
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Fig. 1, Effects of basil extract (200 mg/kg) and iron(5 mg/kg) on the lipid oxidation of soybean oil-in-water emulsion (4:6, w/w)
during oxidation at 25°C in the dark (e: control without added basil extract nor Fe; e: with added basil extract; ¢: with added
Fe; o: with added Fe and basil extract). Different letters on the line represent significantly different values at 5%.

A FE HAikstE AL olHT g3t whdE A
AlBFaL 9lof ool tigh Adgt A7 Bagh Ao F A}
s9T Hy 22 HdolaEe @A ool o)
dslE BAlE FXsta #iuEd AAE STHTIAY
(O'Brien PJ 1969, Choe E & Min DB 2006) Hjg4y gy
7S 432171t Aboul-Enein AM 5 2003).

HIAFEETS H71e oldAe) 2ﬂl‘:/wﬂ‘ﬂf‘ 2k
AEFI olyA e gAZ dx Ay & A
o7} filov, IikstEghe tiET oEA e Hls) fo
SHAl Srok(p<0.05) 4t} 4, 64 % Z+2} 0.32, 0.45 mmol
CuOOH/kgel Tt oA vl FZEo| ofdMd A4
o IistE LS AR A& orlsi, vid FEE
o] e ZYWEy EXHE, 1da F2EF V2
Hol=of o) grjzdiaA ZHgo] dF 7AFS Ho
2 AZHEL Cao Y & Cao R(1999)2 =3te] Z@H=
sigtEo] A stEd G4 AT S A
g9S 7t Bastlon, shtEol 3 E‘r‘*d
& AE YA =2 AR 395 HYtHAhn H
Choe E 2016, Kim J & Choe E 2016a). Hinneburg I
(2006) A ¥Hd FEES] 5% dUZ 24 Y
Hstth

ghH Hold vid FEES I A
FEnvo]x AatEFS H l%&—% 3 }EP o g

tlo off go Jé 01r

R i =

o Msl felaA EHOLKp<0.05), W FEEUS A
e oM IR AolE Holx WkTHp=0.05).
st EGe dolewe A7k ofdMel s o5t
A RGEOUHp<0.05), SFIARIGEE S Aol E ol o

http://www.ekfcs.org

Atk =S H} vl FE2ES A Hrke dEAe] 7
AREEGEe vHETS TS oEAd e HIsiAE o5t
Al Fol(p<0.05), 4}t 4, 64 F 2+t 0.28, 0.33 mmol
CuOOH/kgeltt. o]Z2 vbd FEEo] & o] 2
23 A o= AASH, 2=l e E2E
= 3= 9ol e Ao Addy. ZHdE 3
= A dHZY AES AN F5 9T
Ab8l, S-S oJAlste] ASPEAIAEA gt
B E QO H(Frei B & Higdon JV 2003), Serensen ADM
5(2008)2 A A o|E 2gol EejHE 3gEe] stol
T4 OF0] 7193l Basigith AT ES] & 5
ZE2 Fo''E 7+AA7)1 Fe*' S Z# o] E3lH(Baliga MS
& Rao S 2010), & F== Qo= WerE F2E9] &
ZAYolE &3 F=3 ¢33 2o 2 B IESITHDorman
HJ 5 2009). Perron NR & Brumaghim JL(2009)2 Z&]
Jﬂ%‘é SIgHES] stol=EA7|9F AEIVE A o] A7
stel 2k8tE ATk Bashac

3. ol

Fig. 2t HVE FEEL WM 2% FVE
25°ColA Ast T ZEjdlE SEES WESS
ok A o]2E HrteAl ¥x vkl FEES 37
BAE 1, 4, 6 ABRE 3 ZEE SgE dEe
7} 96.5%, 62.0%, 542%% F3HAl(p<0.05) THadte]
I8d Agde s & v el EaEd
e Btk Eojue dhE2 AAe] ksl iy
oA Fas ATsAY v e E2HE 3

ol

_H
ok

0
ENJ-STTS

2
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118 273 ol8)q- =

Polyphenol retention (%)

40

30 1 1 1 1 1
0 1 2 3 4 5 6

Oxidation time (day)

Fig. 2. Polyphenol content of soybean oil-in-water emulsion (4:6,
w/w) with added basil extract (200 mg/kg) during oxidation at
25°C in the dark without/with added iron (5 mg/kg) (e: with
added basil extract; o: with added basil extract and Fe).

Table 3, Regression equation” between oxidation time and
polyphenol compound retention of soybean oil-in-water
emulsion (4:6, w/w) with added basil extract (200 mg/kg)
with/without added iron (5 mg/kg) during oxidation at 25°C for
6 days in the dark

2

Emulsion k [Alo v
With basil extract 0.112* 101.9 0.9738
With basil extract + Fe 0.091° 90.81 0.9280

" Estimated by regression assuming first-order kinetics, In([A]/[A]o)
= -k xtime (days), where [A] and [A]o are the polyphenol
retention (%) at time t and 0, respectively. r* = determination
coefficient.

? Different letter indicates significant difference in the degrada-
tion rates between samples as obtained using dummy variable
regression analysis (p<0.05).

A4 Fxtst oz gog-gozg 2388 3
= Aoz d#A JtKChimi H 5 1991). 6¥ F<H9|
o Bl 238} T ZEdE 3FEe EilESE Table
33 o] 0.112/¥€ 01 ATH=0.9738). &3, A o] &3} n}
d FEES HUIS AEALS 48], 4, 6€ & Eg)9)
E 35 ko] ZHzt 78.3%, 61.5%, 55.1%% Frols)
Al(p<0.05) 7F&sHAA, & o] HrleA & o4
Aol Hal froshAl e Hal £5(0.091/Y, =0.9280)
S B ATHp<0.05).

B Ane owAe] Ak 4ksl F A oo EA7}

2017; 33(1):113-120
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