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Abstract

This study was carried out in order to investigate the effects of lotus leaf extracts on the quality characteristics of beef jerky, such as
chemical composition, free amino acid, Hunter’s color, physical properties, water activity, pH, TBARS value, VBN content, total
bacterial count and sensory score. According to the results, there were no significant differences in moisture, protein, fat, ash, L-value,
b-value, hardness, springiness, cohesiveness, gumminess, chewiness, water activity, pH, flavor, taste, texture, juiciness and overall
acceptability. Total free amino acid content was highest in TO and, lowest in T3 (p<0.05). The a-value was highest in T3 (p<0.05). The
TBARS value and total bacterial count of T2 and T3 were significantly lower than those of TO and T1 (p<0.05). The VBN content was
lowest in T3 (p<0.05) and the sensory color was highest in T3 (p<0.05).
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A A|(Sebranek JG2} Bacus IN 2007), A3 A
(Ameth W 2001) 59 ¥7I44= ot T8l A &
ZFAFAZ ste] RERZAE sorbic acid(Montesinos-
Herroro C & 2009), AFSPEA| A 241+ BHA, BHT, propyl
gallate 5(MaCarthy TL 5 2001, Minussi RC 5 2003)<
AR Qi) 8y S0 FHFS fIste] HUkst
A EHEEC i AA flsiAde] LHAHA
A(Mirvish SS 5 2000) °]E<S AT = A= AA H
7 ol &3ske ATt ALKHOE o|Fo|A L 9Tt
X HARVMES o)8d ATEAE ZAFEE
2 AEFAFEE(Kim HS 5 2012), =27} 2 ojal
FZY(Oh JS T 2007), £ F ZF(Jung IC T 2008),
v, S0l Z, 7195 (Yang CY 2006), HEE FEE
(Bower CK & 2003) 5°] Ut o]E9 A7+ thF&
A2, A FasiAl, HAd FdA So2ZAM 9 o) &
7FsAdol tiste] At H ol SAEe] EASA
< A3t AAE 7 theto® ATt AlE=E L QT
¢(Nelumbo nucifera) -¢-2luetol A o= A4tk
FAXNEZA g2 F7F flavonoid {2} alkaloidF
SHA3kaL ATHOno Y 5 2006). 7L F AAL Q1A
st ohFgk o AE-& JYERM(Ma WY 5 2010),
FoAAe FoAEH istEgo] Qe AoE U
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Z QUTthHHuang B & 2010). ©]E9 A& armepavine,
lotusine, aporphine, roemerine, nuciferine, nornuciferine,
liensinine, neferine, isoliensinine &(Kashiwada Y & 2005,
Luo X & 2005)°|tt. HE AFAES o]Hg A9
FEAES FAF 283t FAFES Fstaa st
= dFE A=k UTth Huang B 5(2011)2 Y3
SES HA H & Bl Hrbste] Aakst oA et
metmyoglobin®] XA &35 B3} S, Choi JH
T(2011)2 HA S ANEDS FH7ste] Aaks)
AANE, Lee KS 5(2013)2 HA Kol AAdF=ES
skl Akl 9 ol R A, Az T
AFE B3k

2 dFdAE $5E AxAAd A FHES
AHEEEA] ol HEZAQ Ho R F4ls 9 RdR i

1. SFXZ H=E

2 Ao A8 455 SEFAEA gAY o
PulEA FujE e 74 FUTATEFES AN
sttt 559 A= AW AA 222 AASA
o 2R HFOE 5 mm FAZE ATk dUF
=S Ax3] g 9L sEAES] B 2
kA (Inchon, Korea)ollAl T43tAt). AUFE=E
F 1 Lol AYET 100 g& B, 3083t M =
Rom, A2olA 1AIZF A § oAFste] o] 83T
X AZE AT dFRAEY widHE&LS Table 137 2
T2 3,000 goll thstd X 390 mL, A&

o o

T M
Skt o[\ o Wy [o

IN

o & F

60 g, =R 60 g, B, T1F L ZF 47 10 g, €A
91 goll EHT0)2 & 100 mL, TIS & 60 mL9}t
AUFZE 40 mL, T2+ = 40 mLe} AUFZE 60 mL
a8 T3E AYFEE 100 mLE 7Kt S2A)
Ze wide Fdo] FEFH AT 2HEES &
% nokS e AL 347 Ax3GT AxE ¢
SE = 197 8k EE dASHA st oAl A
o 1€t Axst A=t Axzd +FEE= A
2 A% & Egdddd o] @i AoA AAStH
A AP EE o) gsATh

2, dutdE EA

Tecator, Hoganas, Sweden), ZA|W-2 X924 7](Soxtec
system 1046, Tecator, Hoganas, Sweden)< ©]-83}%3 S,
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Table 1. Formula for the preparation of beef jerky

Beef jerky"
Ingredients

TO Tl T2 T3
Beef (g) 3,000 3,000 3,000 3,000
Soy sauce (mL) 390 390 390 390
Sugar (g) 60 60 60 60
Starch syrup (g) 60 60 60 60
Ginger (g) 10 10 10 10
Hot pepper (g) 10 10 10 10
Black pepper (g) 10 10 10 10
Laurel leaf (g) 1 1 1 1
Water (mL) 100 60 40 0

10% Lotus leaf extract (mL) 0 40 60 100

UT0: control, beef jerky with water 100 mL, T1: beef jerky
with water 60 mL and lotus leaf extract 40 mL, T2: beef jerky
with water 40 mL and lotus leaf extract 60 mL, T3: beef jerky
with lotus leaf extract 100 mL.

Z23 B A3 o7 BAEGTHKFDA 2009).

S-53xo] TAAMZ-L AZA|(Chromameter CR-200b,
Minolta Camera Co., Osaka, Japan)E ©]&3}l] WHZ
(lightness, L-value), 22 %(redness, a-value) % A=
(yellowness, b-value)E 3t TE A BAS 98] ARE-
H calibration plate®] L-, a- & b-values= Z}Z; 97.5, -6.1
9 74030t}

4, [ejofoleAt s =4

Felohn st SFS S 0.2 g€ 75% ethanol 2 30
ZF AEAIZ]AL 10,000 rpm o2 1087F A B ste] A
SHS AL O G2 b A 75% ethanolS 7}5)

Z| A

St TE o] ANS 25% trichloroacetic acid® &S
A AL, ethyl ether® Y F9] trichloroacetic acidS
AAZ o Y H=3le] 2738kl = ethyl etherS
AASATE o] AL Amberlite IR 120H") A7} 5
g Aol FHAA opv|4ks FHAAZ T 02 N
lithium citrate buffer(pH 2.2)2 &3jA|7A ofFslar, o}
S4HEA7)(LKB 4150 Alpha plus, Pharmacia, Uppsala,
Sweden)Z EA4J3}AT) fEohr] At BA0) AREE column
< cation exchange column 4151 series 11 (200x4.6 mm,

Pharmacia, Uppsala, Sweden)©]$1. ™, lithium citrate
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hydrate buffer A pH 2.85, lithium citrate hydrate buffer B
pH 4.2, lithium chloride buffer pH 3.3& ©]&3&}o] 15
mL/min®] %02 &EA|FtHLee HJ 5 2000).

5. 7148 24 &3

529 7IAH E4L rheometer(CR-200D, SUN
Scientific Co., Tokyo, Japan)& °]-&3l] SH3IHt 7
S(hardness), EHd(springiness), -5-F]/3(cohesiveness)< round
adapter 25H-& ©]-83}4] table speed 120 mm/min, graph
interval 30 m/sec, load cell(Max) 2 kg@| o2 =43}
A} 5-%/d(gumminess)2 peak max x cohesivenessat o=,
A2} (chewiness)< (peak max + distance) x cohesiveness
x springiness#x -2 ERY AT

6. +EENE £X
jus

TR EE TEEAHE SA7](Water activity measuring
S, Rotronic, Basserdorf, Swiss)E& ©]-&3l] ZA3sIHTh
Z, A7) YR A7) 255 25°CE IAS 108 3
Aoz 2479 AUGEE 2Ham, AieEe] B4
g 771 30% Bt MEol e Hes SAHFPSE SATh

7. pHEH

9532 9] pHEAL 7] 2%l A pH 4.003} 7.00 buffer
2 1A% f|d=e] 28 pH meter(ATI Orion 370,
Beverly, MA, USA)E ©]&3ld SAHsIFTh &, AIEE
AT & 10 g& FHst S/ 40 mLe} A e
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8. TBARSZt =X

98- 2] TBARS(2-thiobarbituric acid reactive substances)
+ AlE 2 g perchloric acid 18 mL % BHT 50 uL<} &
A dZsta 73k o7l 2 mLo| TBA 2 mLE 7}kl
531 nmollAl FFEE ZAst] Jehd g8 A8 kg &
HF-8-5 mg malonaldehyde 2 Al4FFH tHBuege AJS} Aust
SD 1978).

2 g& SFF 16 mL9} 20% perchloric acid
2 mLE Y3 #2383 3 3,000 rppmol A 158 52 LA
EEgte] AFSAS FHATh 4S5H 1 mLo} 50% K,COs
1 mLE Conway unit &]Aol] ¥, WAoll= 10% &4
FA 1 mLE 7}3F ¥ 37°CollA 80 B<F W3 U2
0.01 N-NaOHZ HAslo] 3}

S AlE 2] ket e] 2] A 30 Al 435 (2014)

o
S5x9 FHT 4L plate count agars ©]-83% &
FHIHOE 37°Col| A 48A17F FRF WiFSEAL colony
E AS3st] S783IATHKEDA 2009).

1. 2sdAL & SAIXZ]

A F49 1090 W BrHUe] oJstel =
st F, ok A2, A%, e 2 FTA 7]
Zol gt 71 Eti(like extremely)E 75, 7P v
CHdislike extremely)S 102 dl= 77 7|ZH=HOZ
3} THStone HE} Sidel ZL 1985). 2+ A& 33] o] 4 wb
& =A% 3 SPSS 14.0(statistical package for social
science, SPSS Inc., Chicago II., USA)S Al&3}o] SAA
g stlom, A4zt Algd tiste Bo+nEFHAE U
EPATE ZF Aol tigk o8 AR NS T

T p<0.05 =4 Duncan’s multiple testE A A}

fott o2t

1. 28mo| UtkME
$4%% AZY ) RARET B ALH B2 o
slo] AARSEL WA A0 AWAR B Az

Table 29} 2t} FEIFFLS 19.1~20.7%, =04 3
2 64.4~65.7%, ZAY FEFS 6.8~7.2%, 3% ITF
8~82%%E AFE Aol gt ztel7t §llem,
59 M7t 53X ik R FFS vH
Ut X NP RS HUlshe RAE, xR
ARE SOl WA EA Yehs Ae® Bal
=4, Park GS 5(2002)2 32| FRFol uebs &
Fekoll xpo]7}F Qltkal 3+ 2™, Han DJ 5(2007)2 71
Aol webA FEIFS 19.22~23.74%, T2 5378
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Table 2, Chemical composition of beef jerky (%)
Beef jerkyl)
Items
TO T1 T2 T3 F-value
Moisture 19.241.17 20.1+0.9 19.7+1.4 20.7+12 0.987

Crude protein 65.742.9 64.9+1.8 65.3+2.2 64.4+1.9 0.725

Crude fat 6.9+0.8 6.8+1.2 7.2+1.0 6.9+1.5 1.008

Crude ash 8.2+0.7 8.2+09 7.8+1.2 8.0+£1.0 0.694

UT0: control, beef jerky with water 100 mL, T1: beef jerky
with water 60 mL and lotus leaf extract 40 mL, T2: beef
jerky with water 40 mL and lotus leaf extract 60 mL, T3:
beef jerky with lotus leaf extract 100 mL.

*Mean=S.D.
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B e Al 4 52 FETE 19.4~20.8%, T
M2 64.0~64.9%, A 7.0~7.7%, 3E 7.6~8.2%L H
T3 Lee KS 5(2008)2] Ao} IX|3h= o]t

2. RREo| [olotO| it staf
5329 fFElofu st S A3 ZI= Table 3
I 2l To, T1, T2 2 T39 8 o}m|xAk
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S5 FH e vA = AAdFEE
o FFE vA = AL & F AUk 7P Wl Fd
fre]obr) =4k taurine, asparagine, alanine T©]%10.H,
taurine®} asparagine> TO7} 74 =943, alanineS A%
Atolell oIk zpol7b glATHp<0.05). frE]otr] ik

Foll webA @Bt Algh, 28 23RBS YRl =
o], @B serine,

k2 aspartic acid,

rlo

alanine, threonine, proline, glycine, 4!
&0k eucine, isoleucine, methionine,
phenylalanine, lysine, valine, histidine, arginine, ~L2]3L 7+

Aok glutamic acid?] Ao2 4A JUtKKim SI 5

gk TO7} 7V &4, 4%%%% TS ARSSE T37F 714 2011, Lee SW % 2011). w2hA E& AHE3S T09] #8
SHoLA](p<0.05) %—’F%%«l HA7b= frefobv st 3 o] =4k %%O] 7 e Zlo g Hol A|gE Alo]o
Table 3, Free amino acid content of beef jerky (ppm)
Beef jerkyl)
Items
TO Tl T2 T3 F-value
Phosphoserine 59.6+4.67 53.142.3" 50.4+3.2" 453427 4.987*
Taurine 521.2436.1° 503.7+21.1% 488.7+18.9° 495.5+25.2° 12.364%*
Aspartic acid 5.8+1.3 6.20.9 6.5£1.5 6.0+0.3 1.179
Threonine 45343.6 41.7422 423+13 44.2+1.1 0.942
Serine 31.742.9 30.9+0.5 29.5+0.9 32.3+1.3 2.012
Asparagine 316.3+21.2° 298.9+32.2™ 273.7419.6™ 258.3+11.9 5.636*
Glutamic acid 119.3+7.5° 117.4+5.5" 102.6+8.8" 104.2+4.3° 13.094%*
Proline 354+3.1° 33.7£1.6° 29.8+2.2° 25.1£1.5° 10.341%*
Glycine 101.345.1° 89.4+3.6° 94.8+4.2 92.243.9% 7.212%%
Alanine 201.7+11.7 198.4+9.7 212.6+11.1 205.3+13.7 1.463
Valine 373434 33.942.1 35.3+1.8 35.6+1.1 0.826
Isoleucine 35.7+£2.9 36.3+1.2 35.2+0.5 33.1+1.3 0.779
Leucine 60.143.3 61.5£2.9 64.1+2.1 61.7+1.9 1.032
Tyrosine 29.1£1.6™ 28.240.8° 30.8+1.3" 27.540.9° 3.634*
Phenylalanine 38.2+1.9" 37.4+1.3" 35.3+0.9 31.2+1.5° 4277*
Aminobutyric acid 3.7+0.2¢ 43+0.4° 5.1£0.5° 4.8+0.3% 8.363%**
Histidine 32.942.1 30.7+1.9 32.140.9 29.4+1.5 1.117
Carnosine 5.840.6" 7.241.1° 6.3+0.2% 6.5+0.9° 9.212%*
Ornithine 42402 4.4+0.1 3.940.3 3.8+0.3 1.854
Lysine 31.9+1.1° 29.8+1.3° 32.1+0.7" 30.4+1.1% 3.721%
Arginine 23.9+1.3% 25.2+1.5° 22.7+1.1° 21.8+1.3° 3.665%
Total 1,740.4+111.7" 1,672.3+79.5% 1,633.8492.1° 1,594.2455.7° 9.879%*

DT0: control, beef jerky with water 100 mL, T1: beef jerky with water 60 mL and lotus leaf extract 40 mL, T2: beef jerky with water
40 mL and lotus leaf extract 60 mL, T3: beef jerky with lotus leaf extract 100 mL.

IMean=S.D.

“Means with different superscripts in the same row significantly differ at p<0.05.
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Hl(Nowak A<}

Piotrowska M 2012), & AFoA AUFEE TS 7}
g T39] frelopu|iste] 7P He A2 A FHE
Ho] 9 ASE HoKOhkoshi E & 2007) ojEo] &
W Zafzhgs JAlste] Ut AxE FSH

3ta. 1 A3E Table 4

SHxo| FHAZLS 27
ERigitt. BEE YEh= L-value= 27 1~28.7, 3=

el = b-ValueT: 455302 ABE Alold] §-23 =}
o|7} gixith. v AMEE L}EMJ: a-value= thET

(T0)°] 1.20]aL ANFE=2] H7FFo] BETS a-value

T ®oM =5 AR tiAlste] AdFE=S

312 7P =THp<0.05). SAlFe] M2

S A7V 3=
A Fol &

Adh= 2152 2] deoxymyoglobin, A1&212] oxymyoglobin,

g2la L] metmyoglobing] B]%

o] L-, a- ¥

b-value] FTFLS F|XITHLindahl G & 2004). SAZ2]
AN T E3) 23l o5} /‘3/‘454 metmyoglobin©]

o] AYF=E HrlEko] Be T39 a-value’} 15‘% A
Aol HE bstEEo] A 4kslE JAITe
A(Luo X 5 2005) metmyoglobin®] 40| ﬁzﬂﬂcﬂ
Eld Axtz dddn,

£ e

4, SFEO| x|

53x9] 7IAH A0 E 7 Z(hardness), EH(springi-
ness), -5 4d(cohesiveness), A /d(gumminess) ¥ T4
(chewiness)= 7%t ZA¥}= Table 59} 2T} 5329 H
S 6.8~7.4 glem’, B4 58.7~61.6%, %4 36.9~38.7%,
714 463.7~498.3 kg, 18|31 WA 188.5~201.7 g2
AFE Atoldl FelAdo] gligleon, AdFEES] A7t
52 7|AAY 22 e Y-S HXA U SA)
Eo| J|AA 2AZFS SR thld AW So] Auigu
AE5Y HH, F7H=EY T/ Tl ¥F= Ulzlﬂ(Song

I 5 2000). £3] leb,}akol oW AE 2 3ol

vrolxitiy By E 3 9)tkSong HI 5 2002).

5. —?—=°¢—2| -J.*—.-EE 1, pH, TBARS, VBN ! &7

S v x]=dl(Sanchez-Escalante A & 2003), & <+ 90| $H34E pH, TBARS, VBN % 742
Table 4, Surface color of beef jerky
Beef jerkyl)
Items
TO T1 T2 T3 F-value

L-value 27.3+0.9” 28.1+1.2 28.7+1,5 27.1%0.7 0.425

a-value 1.240.7¢” 1.940.5™ 2.6+1.2" 3.1£0.7° 3.654*

b-value 4.5+1.1 5.3+0.9 4.7+1.5 5.1+0.9 1.276

T0: control, beef jerky with water 100 mL, T1: beef jerky with water 60 mL and lotus leaf extract 40 mL, T2: beef jerky with water
40 mL and lotus leaf extract 60 mL, T3: beef jerky with lotus leaf extract 100 mL.

YMean=S.D.

“Means with different superscripts in the same row significantly differ at p<0.05.

Table 5, Textural properties of beef jerky

1)

Beef jerky
Items

TO T1 T2 T3 F-value
Hardness (g/cm’) 7.1£1.27 6.9+0.9 74£15 6.8+0.7 1.035
Springiness (%) 58.743.3 60.4+4.1 61.6+2.9 59.4+2.4 0.954
Cohesiveness (%) 38.743.1 36.9++1.9 38.1+2.1 37.443.3 1.117
Gumminess (kg) 476.5+27.3 463.7433.5 498.3422.4 469.1+41.7 1.959
Chewiness (g) 189.4+19.3 201.7424.5 188.5+29.1 193.1423.1 0.894

DT0: control, beef jerky with water 100 mL, T1: beef jerky with water 60 mL and lotus leaf extract 40 mL, T2: beef jerky with water
40 mL and lotus leaf extract 60 mL, T3: beef jerky with lotus leaf extract 100 mL.

IMean+S.D.

S AlE 2] ket e] 2] A 30 Al 435 (2014)



=% A= Table 63 ZTh ARES FEIHEE
0.69~0.71, pHE 5.83~5.852 A|RE Alolol] 2|3k 2}o]
7} @1%ith. TBARSE TO, T1, T2 ¥ T37} 242 0.23,
0.23, 0.19 2 0.16 mgkg = T0 2 TIRT T2 ¥ T37}
FoBHA StH(p<0.05). VBN S T0, T1, T2 2 T3
ZY7; 18.76, 17.94, 16.12 2 15.01 mg%=Z = t)l o
FEES AF AT T37F 7 W THp<0.05). S
T TOo, T1, T2 ¥ T37} 242} 3.54, 347, 321 2 3.19
log CFU/ge.2 T2 2 T37} TO & T1RG F2|3HA Wk
‘:]'(p<0.05) Table 59| ZA¥ollA AAFZES] H7/PF ¢
FE9 FEEAES} pHolls FFS PIXA FUth 1
2l Zl@*&ﬁ}«l AFE o]-&5+ TBARST A|E4Hs}e)
o|zF AMHES =A% gh S E A (Juntachote T 5 2007)
TBARSHo| ¥ #sEAT Y& Eﬂﬁ}/\l?l | &

}_
o]
k4

of SA|Fe] F4ol Ve F&kS v X th(Nufiez de Gonzalez
MT & 2008). VBN &2 £afjd ©jde] A&4 345t

H7raak 399

%322 40

o2

Fe e ddFEE

=E0°] Al sz gow AAHE “%J_EH(Park cIeh
Kim YJ 2008) AMld524# &4zHgo] Hdglo]r] jZd
FAFS] FoAEE o] &EHJin SK T 2003). whA
S FHrleFo] W 9-$3x o] TBARS, VBNO|
2L Al e e EsEE

, T7F mfi A
! G 2H(Luo X 5 2005)°0 oJgk Ao

B pd =
A 2 AR R 73S AT 1 AIE Table 790
! d 2 H 0l 75

A B B2 A A = A7k T3
7} 744 E=34tHp<0.05 A T39) WA A7
o) $4E AL AAFEE] AL A AIHL Table

=

Table 6, Water activity, pH, TBARS value, VBN content and total bacterial count of beef jerky

Beef jerky"
Items

TO T1 T2 T3 F-value
Water activity 0.69+0.02” 0.71£0.01 0.70+0.091 0.70+0.01 0.637
pH 5.84+0.01 5.85+0.01 5.84+0.02 5.83+0.02 1.565
TBARS value (mg/kg) 0.23+0.02% 0.23+0.01° 0.19+0.01° 0.16+0.01° 7.774%%*
VBN content (mg%) 18.76+1.2° 17.94+1.7° 16.12+0.9* 15.01=1.0° 4.215%
Total bacterial count (log CFU/g) 3.54+0.06" 3.47+0.08" 3.2120.01° 3.19+0.04° 3.725%

T0: control, beef jerky with water 100 mL, T1: beef jerky with water 60 mL and lotus leaf extract 40 mL, T2: beef jerky with water
40 mL and lotus leaf extract 60 mL, T3: beef jerky with lotus leaf extract 100 mL.

IMeantS.D.

“Means with different superscripts in the same row significantly differ at p<0.05.

Table 7. Sensory score of beef jerky

Beef jerkyl)
Items

TO T1 T2 T3 F-value
Flavor 43+0.8” 4.240.6 42412 4.0+0.5 1.004
Taste 4.0+1.2 4.6+0.8 42404 4.0+0.7 1.765
Color 3.6+1.0™ 3.9+0.7° 4.6+0.6" 5.240.5" 5.673*
Texture 4.0£0.7 3.8+1.2 3.840.8 4.1£0.5 0.994
Juiciness 5.0+0.8 5.2+1.1 4.9+0.7 5.2+1.0 0.912
Overall acceptability 4.5+0.5 5.0+£0.8 5.7+1.2 5.6+0.8 1.369

DT0: control, beef jerky with water 100 mL, T1: beef jerky with water 60 mL and lotus leaf extract 40 mL, T2: beef jerky with water

40 mL and lotus leaf extract 60 mL, T3: beef jerky with lotus leaf extract 100 mL.

IMean=S.D.

“Means with different superscripts in the same row significantly differ at p<0.05.

Korean J. Food Cook. Sci. Vol. 30, No.4 (2014)



49] A7} 43k A3 FHo] Je AR AHETH
T2} Table 39 frelobn| it SheFa o) e o 2ato
Z frElohreAte]l 7MY Eof Bt A7 § 8 A
S =2 gt o A RE Atold frelide] giglth oy
g Ade SAFS #FEEL frEobu| 4l A4
HE =, &, §714 A4t ol BRHom JEks v
uf Foll(Kang SJ & 2004) &5 ik ik 219, f
714t Foll &g A7) A &Eojof sHATh

ool AyoA B UiAEt 10% AUFEFES ¢
X AzAA HrVstH HAME7} 3dE A, TBARS
Y, VBN, $45 52 3A 3t AZAEES dAZ
U AoE AdHH, A5 A4S SstA {A
tach tetA SSEE A2 uo AdUFEES AHE
A A AR, BREE 5 A EHTIEY
Al ARgo] 7HsE Aoz AlgETh

Ly 2 g

O

V. 2 o
2 d7E dUFEFe] $REe FARA oA

mLe} ANUFEE 40 mL H7KTI), & 40 mL9} AU+
=5 60 mL H7KT2) 18l AAFZEE 100 mL 7}
(T3)3+ A & vl TF/FE Aok +Fx9 &, 9
A, A 382 ARE Aol folg zkeo)7t gl
F fEohuleAbgaEe 107t 7H =a, T37F 7P Sk
Thp<0.05). THANZ ZF L- D b-values AFE Aol
e zFol7b UAYAT a-value: T37F 7HE =gt
(p<0.05). BE, B4, 34, &34 2 A8 NEE
Atolell ol gt xfol7t fIith FEEAHE 9 pHE A&
= Atololl o3t Zpol7} fIdTh. TBARSH 2 T+
TO 2 Ti1RG T2 2 T37F F23hAl Skth(p<0.05).
VBN T37F 7P Bkt (p<0.05). 71, 3t =214,
54 2 AAHR] 7Isde ARE Atold el A
o|7}F AR AL T37}F 713 947315 TH(p<0.05).
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