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(54) Title: METHOD FOR ENHANCING STORAGE STABILITY OF TRADITIONAL SOYBEAN PASTE
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(57) Abstract: The present invention relates to a method for enhancing storage stability of traditional soybean paste, and more spe -
cifically, to a method for enhancing storage stability of traditional soybean paste by treating an inner surface of a cap of a container
that stores the soybean paste with an essential oil, or by directly mixing the essential oil with the soybean paste. By storing the soy -
bean paste with essential oil treated on the inner surface of the cap of the container, or by treating the soybean paste by directly mix -
ing in the essential oil, proliferation of common bacteria can be suppressed, and the treatment can have a positive effect in suppress -
ing discoloration of the soybean paste. Therefore, the method of the present invention can be useful for enhancing the storage stabil -
ity of traditional soybean pastes.
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HEO f5o] o] Hrhe= wA A o] ATt o2&k LA A& sl &3] 9] 3o
Sz pAboly A e et HERE HAVMA ZFE FeA7]aL
ARo}, ol A HER X7 54, AW 784 o b EA 7Y
Al 715 o] AnjAR}Eo] A} o] &9 AME-S 7] ] 8FaL QAT Wk, Ag W golvt
AL AA 7|1 ob Rl A2 glo] Aol A FEAl 7] AL Q= o] wlf -
e rF Js A A 7haE QLS 8ol o gl wo] o A4 7HA 7}
ol X = A F o] AT

[7] ShA, 2l &2 3] el A ol A dl(isoprene)S 7| W9 2 &
H 23 s}3tE = 72 o] Fol 4] glom, n A& 9] Al g 3k dto] 1| &9
AAS AAsk= 5SS A YL Qlo] 255 AR EAZ 2 delA AT

[8]

[9]

[10]

Zr=r(Chrysanthemum indicum)~<- = 8} 2} (Compositae) 2] ThA A 2 H O 2 Ao
5533 £ PV E A YL glo] o ZEE] AR &85 o] ght) e
3 (Rutaceae)®ll &8 tHA A 21 =21 &3] (Zanthoxylum piperitum) 2} 2} Z(
Zanthoxylum schnifolium)<= -2 e} &7 ool A Ao 558 7| &
A5l Qlo] Frlu = o] &tk 9] G o] ALfgk &2 B-1] Z Al (myrcene),
<2-E} I (octanal), &) ¥l (limonene), &) ‘&% (linalool), A] & =249 Z(citronellal),
A 2] 2-(geraniol) 2 A 2}d o} A €] o] E(geranyl acetate) -0l 2] 3}, 7=+ 2}
FrAFeE S A YAz glo] 200 o] A Eo] WE H o A E Helrkal del A
Ao, 23] Afe AG7) ko] S S R ok AR &) AR
A7} ek Al e T B8k, = 9] 4 f-+= DPPH 2t Z(radical) &7 5 2
&g e 9 22 (Helicobacter pylori), 3 23] 2 E. L2 Z 2] ka] 2+(
Porphyromonas gingivalis) = ©}E] s=Hl-2] 2] 22 OFE] lmnto] A |l 511 B 2~ (
Actinobacillus actinomycetemcomitans) - °l t] gk g+t g4 o] 9l g-o] LA A,
oo} o], AlFo| M AFE AT A X AABEA = ALE317] g

N
A7k i s o] o, f-euhel g WAl s15goly d g
a2 Ae A vl SA4S NAsaL A S 18] 9lshe] A= e
T AW AHE AR S 9= B w7k gl ofell, ol AES 1
R g 22 A el A rd A S A sk fle) wE g Ao
FiTE T 87 AF AfE A ton v o] S4 & AlshaL, &Y
Aol A S A g e WA e RN TS skl
drg o] Al A
71&H A
< E A o] G E ol Bske] He e A S ST
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-] 7] (HMC-400T, Hanil Electronics, Seoul,
Fr FEo ARSI T =5 7] Sl o g A
FE2 #38ho], 2 Al 5= F 8N A ¥ (clavenger-type) “4 2| (Hanil Labtech Ltd,
Incheon, Korea)E ©]-&3}o] 24|17t &¢t 573k Ao FE52 7
0.16%(w/w), 23] 0.42%(w/w) 2 2F 2 0.04%(wiw) St 24 A5 0.45
FAH713 & B (Millex, Millipore Corp. Bedford, MA 01730 USA)= o] 33} ¢]
A& A7 g5 A3l o] &3]t

AAlof 2, A& AF H7T Aol Ak obd A ZAL

A1 b A A glol AR = &71(6 emx7 em, 1 2])3= 121°C, 15719 3fell A

1557} UEjiL-S]_oq /\]_,g_{s‘]_g)j\v(_)_tq’ 233 9] Zﬁxo]‘ oFA S l"‘}:/_\j' 8]’7] ‘?4'8]’04 Zj]—E,L’
Az, 9], b2 3 et x S5 H akRex ) £ AR F 652
g3kt ’

35°C &7](JISICO, J-IBO3, Seoul, Korea)ol| A 2+7}

A HA A b A S AT 2 dg o] A Afofol| A Dojx Ad=
SPSS(version18) 4] XL 213 S- o] &3lo] H g3} FEAAE 3o,
H 7 9] th5 44 B 2= E(Duncan's multiple range test)= 2 2 & -7k H o 7k 2]
EAA T4 E Hokek gl

21> A E A

A 713kl w5 B EHge n A =S A7) Akl AR 0.2 ¢ 9
HAH 0.85% A2 ¢ mdS YAl =8 A (vortex) = 1w-7F A 51
23tslo] 121 3 A H A2 AL 0.85% A e 4 Aol A2 A
sl A& AT A Al oS AR E ] 1 me F s dnt
M= dEg I E oo 28] 712 E £ o] E (Petrifilm Aerobic count
plates)(3M Health Care, USA)E ©]-8-3}o] =433t} 455 vl A &= 35+1°Col| 4]
48217 v - A | s Al on, v ETE AR 1 g H 8 4
9 (colony forming unit, CFU)Z W EFU a1, A1 32 33] WHE31 ¢l o),

T A, 53 A 7] F S, 30°C 27100 1253 A3 S u), A
12570l 259)-0.5%, 7H=-1.0%+ 2F 2-1.0% 3 7}to] vz o)l n]she] Ayt
Al 7 2] 2] 0.7 7F4 38131 2.1 (p<0.05), 35°Coll A A1 783813l & woll =

jak=

—_
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1250 = 29)-0.5%% 23]-2% A 7}S A9 s wE
Z7Fsl g R uk, A 8 2] fhE29% A 7S U] F vk At

[27] 31
[Table 1]
30°C AGA A& g sk al5doll A 9] 5 Ml 9] 57 (log CFU/g)
¥ A7 713K

0 4 6 8 12

Oz 4.78£0.25 [9.44£0.36 [9.37+0.06 |7.68+0.33 {8.67+0.03
CI-0.5% 4.3020.36  [9.41£0.37 [9.0120.28 |6.8320.98 |8.64+0.02
CI-2.0% 4.3240.10 [8.52+0.75 [9.43+0.41 |7.7120.15 {8.73+0.02
ZP-0.5% 4.56£0.32  [10.3820.09 [8.57+0.75 |7.09£0.36 |8.60+0.02
ZP-2.0% 4.5240.15 [9.00£0.30 [9.25+0.13 |7.380.17 |8.65+0.02
75-0.5% 4.68£0.26 [8.77£0.92 [9.98+0.10 |7.10£0.17 {8.75+0.05
7S8-2.0% 5.1220.05 {9.06+£0.10 [9.47+0.73 |7.2620.24 |8.65+0.01
CI-0.25%+ZP-0. [4.50£0.11 [9.44£0.13  [9.72+0.16 |7.5120.20 {8.71+0.05
25%
CI-0.25%+ZS-0. |4.4620.07 [9.35£0.16 [8.52+0.75 |7.50£0.08 {8.73+0.02
25%
ZP-0.25%+ZS-0.(3.3420.75  [9.0620.32 {9.06+0.32 [6.67+0.85 [8.7120.05
25%
CI-1.0%+ZP-1.0 |4.83£0.17 [8.68+0.85 [8.70+0.00 |7.19£0.20 {8.60+0.02
%
CI-1.0%+ZS-1.0 [4.00£0.17 [9.43£0.23  [9.48+0.15 |7.2220.38 {8.58+0.04
%
ZP-1.0%+ZS-1.0 [4.94+0.23  (9.68+0.05 [8.63+0.81 [7.69+0.13 |8.6620.04
%

[28] 71N A, CLE Ahar o] A, ZPe 29 9] A, 28E 4Fx o] AF5 Ve

[29]

o] ¥ 0 % 7143191 th(p<0.05)(FE 1 2 I 2).

3t 2
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[Table 2]
35°C A/ Al AFE shirshes L5l A 9 & Alat 9] S(log CFU/g)
A A2 7130

0 4 6 8 12

o) 2 4342023  9.64+0.12 [9.44+0.13 |7.3620.10 |8.460.06
CI-0.5% 4362041 [9.70£0.20 [9.22+0.07 |7.54+0.32 |8.62+0.02
CI-2.0% 4.79+0.16 |9.64+0.30 |8.90+0.35 [6.76+0.92 |8.55+0.05
ZP-0.5% 4.82+0.33 |9.48+0.44 (8.90+0.35 [7.29+0.11 |8.4420.07
ZP-2.0% 4.6620.25 9.9740.06 [9.00+0.30 [7.57+0.11 |8.52+0.01
75-0.5% 4.93+0.02 |9.69+0.09 [9.22+0.07 |7.81+0.03 |8.61=0.03
75-2.0% 4.7720.15  |9.36£0.10 [9.34+0.19 |7.32+0.15 |8.71%0.03
CI-0.25%+ZP-0. |4.49+0.27 (9.58+0.17 [9.58+0.17 |7.72+0.22 [8.65+0.03
25%
CI-0.25%+ZS-0. |4.2440.35 (9.20+0.17  [9.02+0.28 |7.99£0.15 |8.59+0.02
25%
ZP-0.25%+ZS-0. |4.22+0.28 [9.97+0.12 [8.77+0.92 |7.44+0.13 [8.62+0.18
25%
CI-1.0%+ZP-1.0 |4.56+0.32 |9.91+0.24 [8.73+0.89 |7.52+0.04 [8.58+0.07
%
CI-1.0%+ZS-1.0 |4.40£0.20 |9.78+0.16 [8.90+0.17 |7.48+0.16 |8.58+0.02
%
ZP-1.0%+ZS-1.0 |4.30£0.35  [9.67+0.19  [9.22+0.07 |7.62+0.13 [8.56+0.01
%

[30] 719k 3ol g A 7bell o] Ak Al 7 ghA sk By o 219 Aol
gy, a5l ¢, AR L 7| EARS £3F HUtsto] A S W a5
=74 571 T AR SRR AA A AL AL, AV A=
AR 7174 Aol @S P A A 9 Sk 2™ (Kim 2005), 3157l
71995 M71ee ul Al g2t 9k 19 2 < 2hol 7F YERLFA] gk ko]
B vk vk(Kim 5 2002). 8 A7kl o sho] Ak Atk 7H A S o] fr =
2 Fo| A F&3 G ol dhird v =3 85HEo] A sl o A8l o g
7o 7 A8t 4= 9l vth(Draughon 2004). =5, % 3]-0.5%, 7+=+-0.25% + 2F%-0.25%,
2% A7V R a1 52ge] ANk ATt o) A o2 AHASS 29,
bz AR7E 54 AFd STl 713 = dvkE vl g o3l
Adetar & 5 Ak
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[31]

[32]

[33]

w3k, We] 49, 30°Col A 1257 A8kl
7F0.25% + Z29]-0.25% 2 7Fato], 35°Cel A s

2H-2.0% 7o) ozl
A3 T (p<0.05)(3E 3 H 31 4). whebA], ©go] A ol = gk, 4b

njgo <

=] /Kﬂ ‘T‘IL—[‘7]‘

A9} A7 obA AL A A B AL Fol sl

PCT/KR2011/007634
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9]?(—10

>

P
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[Table 3]
30°C G4l G5 sk Dol M el 5 Al <] 52(log CFU/R)
# 2] A& 7130

0 4 6 8 12

&t 9.24+1.33  9.97+0.09 [9.55+0.14 [9.85+0.07 [9.06+0.01
CI-0.5% 9.64+0.03 [9.58+0.35 (8.98+1.11 [9.09+1.21 |8.97+0.01
CI-2.0% 9.33+0.35 [10.46+0.12 (9.92+0.07 [10.03£0.12 [8.86+0.05
ZP-0.5% 9.98+0.04 [9.73+0.17 [10.18+0.08 [10.22+0.09 |8.86+0.02
ZP-2.0% 10.20+0.13 |9.71+0.15  [9.52+0.04  [9.82+0.08 |9.19+0.16
Z5-0.5% 9.84+0.12 (9.70+0.13  [9.61+0.19 [10.03+£0.18 [9.03+0.01
ZS-2.0% 9.52+0.04 [9.51+0.20 [9.23+0.40 [9.42+0.05 |9.08+0.04
CI-0.25%+ZP-0. |9.56+£0.03  |9.82+0.02 |9.54+0.00 |10.01+0.05 |8.86+0.03
25%
CI-0.25%+7S-0. |9.71£0.05 |9.67+£0.12 |9.87+0.02 |10.30+0.04 [9.06+0.01
25%
ZP-0.25%+7S-0.(10.03+0.05 |9.92+0.20 |9.00£0.00  [9.30+0.30  [9.08+0.02
25%
CI-1.0%+ZP-1.0 {9.63£0.08 |9.69+0.08 |9.40£0.20 (9.62+0.21 |9.08+0.02
%
CI-1.0%+7ZS-1.0 |10.37+0.04 |9.32+0.25 |9.63£0.06 |9.62+0.08 |[9.31+0.17
%
ZP-1.0%+72S5-1.010.26+0.03 9.75+0.02 (9.53+0.26  [10.17+0.07 [8.97+0.03

%

#4
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[Table 4]
35°C A7) A

PCT/KR2011/007634

2] A 713H(=)

0 4 6 8 12
&t 10.56+0.18 [9.90+£0.03  [9.16+0.41 |7.79+0.08 |8.97+0.04
CI-0.5% 9.88+0.19 [10.19+0.25 [10.43+0.02 |7.7620.20 |8.65%0.00
CI-2.0% 9.64+0.03  [9.90+£0.03 [9.38+0.14 |8.11+0.08 |8.67+0.06
ZP-0.5% 9.70+£0.07 [9.86+£0.06 [8.77+0.92 |8.35+0.04 |9.11+0.05
ZP-2.0% 9.83+0.08 [10.27+0.15 [9.65+£0.05 |8.14+0.15 |8.81+0.01
75-0.5% 9.79+0.02  [9.89+£0.03 [9.23+0.47 |8.34+0.08 |8.90+0.01
75-2.0% 10.30+£0.02 [10.19£0.08 [9.57+£0.15 [8.29+0.02 |9.03+0.03
CI-0.25%+ZP-0. |10.17+0.07 [10.14+0.07 [9.50£0.18 |7.97+0.06 |8.90+0.01
25%
CI-0.25%+7ZS-0. |19.99+0.17  [10.17+0.10 [9.19+0.20 |8.082+0.05 |8.69+0.02
25%
ZP-0.25%+7ZS-0. (9.77£0.19  |10.12+0.05 |9.73+0.17 |8.20+0.05 [9.11+0.05
25%
CI-1.0%+272P-1.0 |9.94+0.16  [9.80+£0.08 [9.45+0.30 |7.23+0.21 |9.02+0.05
%
CI-1.0%+72S-1.0 |9.79+0.14  [10.37+0.08 [9.63+0.13 |8.22+0.01 |8.97+0.03
%
ZP-1.0%+72S5-1.0 (9.61£0.27 |9.60£0.16  |9.54+0.10 |8.28+0.06 |(8.97+0.03
%

[34] <-2> A% =4
[35] 315 o] A =22 A A A 2FA] (CR-400, Minolta, Japan) S AF-8-51o]

2|
Hunter L #k(¥17]), a fE(A A 5=) 2 b fEEA )2 S350k 27 A3+ 359]
Aok ghel Ht ko2 YeR A

[36] 2 AT, a5 A 7] F S, 30°C 27100 1253 43S wl, L
FEDS gz ol vl ske] 25]-0.5% = 24 o= S8k o, A-0.5%,
=029, 23)-2%, 2F3-0.5%, 37-0.25% + Z9]-0.25% 7o) 2] H o=
TF 43 tH(p<0.05). a Fh(H A )2 2 3]-2%, 2 %-0.5%, 2t F2-2% 7 o]
kol Bl sko] sz A WEFRE U (p<0.05). b gh(FA 552 29]-2%, Fx-2%,
TF-0.25% 4 229]-0.25%, 7F=+-1.0% + 2k %-1.0% 74 7o) ti 27 Hr)
ol A o 55 Skt (p<0.05)(3E 5 WA 7).
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[Table 5]
A &2t CI-0.5% CI-2.0% ZP-0.5% ZP-2.0%
()
L0 [27.7620.33 |27.9542.25 (27.53+1.12 [28.2840.13  |27.63+0.97
4 [30.62+1.27 [28.1620.44  [24.48+0.48  [27.49+1.16  |28.58+0.54
8  |29.03x0.61 |27.26+0.85  |24.43£120 [27.59+2.19  [27.83%1.11
12 [28.53+2.32  [24.76+2.53  [23.35+2.15  |29.23+2.74  |25.0042.07
a [0 |-15.3120.15 |-15.59+1.58 |-14.97+0.27 |-15.40+0.93 |-15.88+0.97
4 |-15.88+0.54 |-15.2740.13 |-14.1940.29 |-14.63£1.36 |-15.49+0.43
8 |-17.1040.58 |-16.24+0.76 |-15.2740.65 |-15.90£1.60 |-16.04+0.90
12 |-17.93£1.34 |-16.44%1.49 |-16.57+1.16 |-19.65+1.89 |-15.74+1.30
b [0 [3.07£0.55  [3.95+1.74  |3.92+0.53  |3.61+0.39  |3.89+1.21
4 |5.1240.82  [3.79+0.47  [3.99+0.37  |4.76£1.77  |3.7340.17
8  [1.31+0.18 1.4241.12  [2.09+0.65  [2.61+1.12  |3.33+0.72
12 ]0.52+0.55  [0.7620.88  [-0.33+£0.93  |1.16£2.51  [2.65+0.99
F6
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[Table 6]
A7 |ZS-0.5% 75-2.0% CI-0.25%+ZP-0.2 |CI1-0.25%+Z72S-0.2
) 5% 5%
L |0 27.26+0.17 27.48+0.56 27.324+0.58 27.99+0.99
4 26.07£1.38 27.03+0.49 27.34+0.68 29.72+1.23
8 25.24+1.34 28.03+0.41 26.19+1.16 28.80+1.35
12 24.18+0.74 25.68+1.12 25.16+1.83 27.08+1.04
a (0 -15.61+0.19 -15.57+0.45 -15.5620.35 -16.12+0.67
4 -14.52+1.04 -14.38+0.28 -14.82+0.42 -15.94+0.51
8 -15.10+1.03 -15.4020.08 -16.10+0.56 -16.35+0.84
12 -15.49+0.45 -15.36+0.62 -16.75+1.15 -16.88+0.37
b |0 2.65+0.23 3.0020.78 2.83+0.18 2.4620.78
4 3.44+1.33 4.36+0.43 5.10+0.44 3.65+0.36
8 291+1.18 4.28+0.27 2.78+0.55 2.75+1.11
12 1.6020.65 3.57+0.86 2.63+1.19 0.95+0.25
[39] 3£ 7
[Table 7]
A7 |ZP-0.25%+ZS-0. |CI-1.0%+ZP-1.0 |CI-1.0%+ZS-1.0 |ZP-1.0%+ZS-1.0
T)  |25% % % %
L |0 26.33+0.49 28.19+0.62 27.95+£0.74 27.87+0.33
4 28.20+0.31 25.66+0.62 27.63+0.72 27.56+0.77
8 29.82+0.49 26.31+0.79 29.13+0.68 29.35+0.59
12 26.71£1.94 26.09+£1.65 26.47£1.35 26.99+1.15
a (0 -14.88+0.53 -15.89+0.28 -15.84+0.81 -15.100.44
4 -15.3620.05 -14.59+0.43 -14.92+0.67 -15.4020.79
8 -17.31+0.24 -16.02+0.25 -15.92+0.38 -16.88+0.69
12 -16.55+1.25 -16.82+0.78 -16.02+0.69 -16.69+0.84
b |0 2.99+0.28 3.23+0.25 2.64+0.41 3.16+0.64
4 3.80+0.05 3.43+0.31 4.28+0.85 3.09+0.96
8 1.92+0.16 2.18+0.15 4.78+0.29 2.61+0.52
12 2.26+1.27 1.47+0.76 3.01+0.48 1.4020.86
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[40] g, 35°C F=7100 A ekl S W, 1280 A A7 5L gkt b gk
B Fo] A o2 stk o) a gk 2t Bt 29]-0.5% H 7S
A L] gk B Aol fo A o2 2= A YEFETHp<0.05)(3E 8 WA] 3E 10). 7]
AR Y, 154 ARE HFeAS W Ao = R Sl Wk Lo gk
b #ke] Wo 7} Z o} a gk dl kol nlsle] F7hskE A S Bl
[41] ¥*8
[Table 8]
A &2t CI-0.5% CI-2.0% ZP-0.5% ZP-2.0%
()
L0 [28.0020.65 |27.64+1.21 [27.52+0.80 [27.65+0.37  |27.21+0.54
4 [29.39£1.20 [27.39£0.56  [25.61£1.27 [26.86+0.25  |28.80+0.74
8  |32.64+0.51 [|25.61+1.34 |21.50£1.30  [27.5542.05  [23.72+2.26
12 [42.63+0.82  [34.1242.30  [24.13+3.36  |38.35+1.52  |35.03+0.27
a [0 |-16.1020.67 |-15.02+0.82 |-15.45+0.37 |-15.45+0.39 |-15.73+0.58
4 |-17.36+1.71 |-17.3720.42 |-16.01£1.05 |-16.19+0.35 |-16.442+0.56
8 |-21.1120.52 |18.47+0.83 |-16.61+0.49 |-18.98+0.77 |-15.28+1.15
12 [-27.1420.19 [-22.52+1.17 |-18.65+1.74 |-25.49+1.04 |-22.11+0.88
b [0 [3.38+1.25  [3.7120.66  [3.50+0.31  [2.67+0.48  [3.13+0.90
4 |2.68+0.45  |-0.08+0.96  |0.56+0.93 1.1140.40  [2.2240.34
8 |2.78+1.08  |-1.73x1.06  |-1.92+0.72  |0.54+0.60  [0.94%1.00
12 (9762020  [4.1740.70  |-0.82+0.82  |5.57+1.74  |6.5420.60
[42] F*9
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[Table 9]
A7 |ZS-0.5% 75-2.0% CI-0.25%+ZP-0.2 |CI1-0.25%+Z72S-0.2
) 5% 5%
L |0 27.34+0.74 27.42+1.48 27.79+1.16 27.42+0.97
4 25.68+0.72 26.14+1.17 27.16+0.65 26.76+0.58
8 25.43+1.19 23.84+0.84 22.79+1.29 25.53+£2.56
12 35.81+2.48 22.62+2.02 37.00£1.98 37.44+1.05
a (0 -15.64+0.65 -15.0620.95 -15.97+0.80 -15.90+1.17
4 -16.300.78 -15.24+0.95 -16.85+0.35 -16.35+0.07
8 -18.85+0.86 -15.3620.55 -16.49+0.93 -18.71+1.52
12 -24.92+1.66 -16.78+0.39 -24.54+0.78 -24.74+0.59
b |0 2.63+0.47 3.73£1.07 2.41+0.61 3.36+0.70
4 0.65+0.74 2.52+1.06 2.02+0.09 0.72+0.16
8 -2.60+£1.19 1.51+0.73 -0.91+0.39 -1.70+0.77
12 3.15+3.31 -0.00£1.53 5.97+3.53 4.61+2.61
[43] 3t 10
[Table 10]
A7 |ZP-0.25%+ZS-0. |CI-1.0%+ZP-1.0 |CI-1.0%+ZS-1.0 |ZP-1.0%+ZS-1.0
T)  |25% % % %
L |0 26.28+0.40 27.40+0.83 27.31£0.25 27.41£1.16
4 26.05+0.71 25.67+0.67 26.23+0.79 26.83+£1.36
8 23.49+1.82 23.55+£3.29 24.56+2.11 23.85£1.85
12 31.74+0.20 36.43+£2.25 30.97+2.14 30.32+1.23
a (0 -15.79+0.18 -15.88+0.62 -16.26+0.10 -15.38+0.57
4 -15.42+0.16 -14.73+0.89 -15.97+0.80 -15.67+0.98
8 -16.69+1.41 -16.85+1.14 -16.72+1.31 -16.22+1.18
12 -21.66+0.23 -24.45+1.55 -21.10£1.47 -20.88+0.77
b |0 3.15+0.13 3.45+0.62 3.29+0.21 3.62+0.54
4 2.58+0.12 2.22+0.93 1.3020.57 1.62+0.99
8 -0.73+0.99 -1.06+0.67 -0.99+1.04 -0.60+£1.55
12 1.79+1.22 6.53+3.01 1.28+0.75 1.66+0.79
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Az e A7 ) A

7-0.5%, Z3-0.5%, A+F3-2.0%,
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[Table 11]
A &2t CI-0.5% CI-2.0% ZP-0.5% ZP-2.0%
()
L0 [3227+0.18 |33.27+0.78 |33.74+1.27 |33.3120.92  |33.11+0.46
4 [29.20+0.44  [33.62+1.52  [30.65+1.33  [31.861.354  |27.88+0.33
8  [27.25%1.52  [29.71%1.90  [28.28+2.71  [30.1620.61  |26.0422.22
12 [27.0742.08  [28.68+2.20  [28.20+2.38  [29.59+2.57  |25.44+1.85
a [0 [-24.9840.09 [-24.98+0.54 |-24.63+0.53 |-24.48+0.26 |-25.02+0.10
4 |-22.724035 |-24.91+0.74 [-23.81+1.00 [-23.44+0.60 |-22.1420.19
8  |-21.73+0.68 |-22.61+0.87 |-22.26+1.82 |-22.86+0.34 |-21.10+1.17
12 [-21.53+1.00 [-22.10£0.90 |-22.29+1.48 |-23.70+2.95 |-20.92+1.15
b [0 [5.13+0.29  |5.85£1.26  |5.38+1.20  |5.89+0.80  |4.13+2.43
4 |2.58+0.54  [5.0320.84 (2774208  [4.21+1.44  |0.98+0.82
8 |0.26£0.36  |2.36%1.25 1.14+1.63 1.56+1.03  [0.19+1.15
12 |-1.58+0.53  [0.59+0.54  [-1.02+0.85  [1.254228  |-0.32+0.82
¥ 12
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[Table 12]
A7 |ZS-0.5% 75-2.0% CI-0.25%+ZP-0.2 |CI1-0.25%+Z72S-0.2
) 5% 5%
L |0 32.32+0.41 33.16x1.12 32.55+£0.94 32.87+0.38
4 28.28+1.26 29.27+1.16 30.32+1.24 28.90+0.80
8 26.35£1.70 27.20£1.06 28.83+1.16 26.86x£1.96
12 27.62+3.28 26.74+0.23 28.69+2.53 24.84+0.04
a (0 -24.98+0.29 -25.15+0.52 -24.97+0.43 -25.19+0.35
4 -22.1620.59 -22.4620.36 -23.2620.49 -22.724+0.45
8 -21.30+1.05 -21.3020.56 -22.38+0.81 -21.59+0.93
12 -21.81£1.31 -21.01+0.09 -22.12+1.20 -20.73+0.21
b |0 6.11+0.17 4.72+0.57 5.42+1.50 4.81£1.41
4 2.78%1.22 2.98+0.64 3.64+1.76 2.69+1.95
8 1.13+1.02 2.97+1.83 1.27+0.81 1.63+1.14
12 -0.79+1.29 0.21+0.23 -1.11+1.13 0.57+0.27
[48] 3t 13
[Table 13]
A7 |ZP-0.25%+ZS-0. |CI-1.0%+ZP-1.0 |CI-1.0%+ZS-1.0 |ZP-1.0%+ZS-1.0
T)  |25% % % %
L |0 33.27+0.54 32.97+0.60 33.54+0.56 33.69+0.77
4 31.53+1.16 31.62+0.46 30.92+0.68 30.42+1.79
8 28.38+1.76 29.03+2.88 27.13+£0.74 26.92+0.66
12 26.78+1.93 26.00£1.61 25.02+0.89 26.15+0.35
a |0 -25.1620.19 -24.92+0.36 -24.81+0.08 -24.6020.30
4 -23.9020.48 -24.33+0.27 -23.64+0.12 -23.23+0.72
8 -22.03+0.77 -23.15£2.12 -21.25+0.62 -21.64+£0.41
12 -21.36+0.84 -21.04+0.98 -20.49+0.49 -21.24+0.69
b |0 4.20+0.98 5.09+0.53 6.19+1.61 5.97+£1.48
4 3.39+0.62 5.86+1.93 5.80£1.62 3.67£2.06
8 1.27+0.64 3.462+0.99 3.05+0.92 1.89+1.08
12 0.27+0.67 1.60+0.78 2.02£1.19 -0.22+0.17
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A7 21 35°CoN A 12501 A Sk Aol A3, L gk vt 1)

*
=

2%, Z39)-0.25% + AL 2-0.25%, 7F-1.0% + 23] -1.0%,
1.0%+ 2+ %-1.0%

2 23).1.0%+ 2} 2-1.0% A 7}ito] £-9] 2 0 2 v
W EFS TH(p<0.05). a 7k 2F%-0.5%, At 2-2%, 7151-0.25% + % 9]-0.25%,
Z29)-0.25% + A 2-0.25%, 7+-1.0% + Z3)-1.0%, 7=-1.0%-2F21.0% =
Z29)-1.0%-2F21.0% A7 A 2Bl % o2 =8 a 3k

1.9 thH(p<0.05). T3 b 7S 7FE-0.25% + A 2-0.25% A 7Fato] o) &t 1)
o] A o =2 oA YEFETH(p<0.05)(3E 14 WA 3 16). A7) A58, A5

A7F A4S 35C 4733k alS W L gkt b gho] 7HA8taL, a ke S 71E o
A2 A Aol Aol ofsto] @ o] kS ok 4 9l
¥ 14
[Table 14]
] et CI-0.5% CI-2.0% ZP-0.5% ZP-2.0%
()
L0 [32.7940.59 |32.74+0.36  [33.59+1.22  [32.7340.13  |32.71+0.77
4 [25.50£0.90  [30.98+0.86 [27.65+1.02 [29.5310.73  [27.76+0.81
8  [24.17x1.33  [28.58+2.01  [26.39+1.17  |27.90+2.41  |25.74%2.27
12 [30.88+1.99  [29.3242.92  [27.01+2.87 [27.63+1.42  |27.49+3.84
a [0 [-25.252023 [-25.7120.30 |-25.5120.59 |-24.96+0.14 |-25.04+0.43
4 |-20.50+0.55 |-23.12+0.28 |[-21.81+0.41 |[-22.51+0.74 |-21.89+0.48
8  |-20.23+0.49 |-21.92+0.71 |-20.92+0.44 |-21.72%1.34 |-20.67+1.24
12 |-24.54%1.33  [-23.03£1.39 |-21.96+1.60 |-22.01+0.75 |-22.14+1.92
b [0 [5.3740.05  [6.07£1.07  |5.84+1.60  |6.85%1.05  |5.56+0.76
4 |3.4440.12  [2.69+0.63 1.10£1.20  |0.66+1.20 1.45+0.84
8 |-0.79£0.59  |-1.5620.77  |-1.68+0.49  |1.74+3.00  [-0.45+1.23
12 |-1.1620.96  [-2.7540.66  |-2.33£1.03  |-1.3040.17  |-2.06+0.97
¥ 15
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[Table 15]
A7 |ZS-0.5% 75-2.0% CI-0.25%+ZP-0.2 |CI1-0.25%+Z72S-0.2
) 5% 5%
L |0 32.52+0.81 32.83+0.75 33.55+0.86 32.81+0.44
4 29.09+0.24 28.31+0.32 30.20£1.35 28.95+1.72
8 27.25+2.12 25.58+1.74 27.36+0.48 25.51£1.57
12 26.05+£0.90 25.49+1.99 26.90£3.07 28.79+5.88
a (0 -25.0620.19 -25.47+0.52 -25.5620.95 -25.41+0.07
4 -22.79+0.16 -22.2020.30 -22.96+0.53 -22.100.81
8 -21.82+1.44 -20.59+0.72 -21.2020.29 -20.34+0.64
12 -21.62+0.66 -20.83+1.23 -21.43+1.55 -22.99+3.25
b |0 6.08+0.29 5.08+0.29 6.55+2.34 5.35+0.35
4 -0.10£1.06 1.2620.50 4.37+1.55 1.36+1.25
8 -1.2440.59 -0.61£1.07 1.26+1.31 -1.20£1.30
12 -0.89+1.20 -1.51+0.71 -1.19+1.09 -3.20+0.87
[52] 3t 16
[Table 16]
A7 |ZP-0.25%+ZS-0. |CI-1.0%+ZP-1.0 |CI-1.0%+ZS-1.0 |ZP-1.0%+ZS-1.0
T)  |25% % % %
L |0 33.48+0.91 32.30+0.09 33.59+0.99 32.98+0.75
4 28.62+0.99 28.64+1.54 28.43+1.32 28.41+1.83
8 25.70£1.31 26.47+£2.72 25.09+3.23 27.24+1.64
12 25.47+1.57 22.29+1.44 25.72+1.78 24.76+0.63
a |0 -25.4020.47 -25.41+0.13 -25.66+0.54 -25.41+0.07
4 -22.30+0.24 -22.06+0.71 -22.1020.65 -22.12+0.85
8 -20.57+0.66 -21.12+1.32 -20.62+1.68 -21.5240.71
12 -21.02+0.96 -19.39+0.54 -21.19+0.84 -20.5020.39
b |0 4.48+0.80 5.56+0.35 6.01+£2.58 5.35+0.35
4 2.46x1.77 0.87£1.42 0.90+2.01 2.81+0.38
8 -1.13+£0.51 -1.01+0.83 -0.09£2.16 -0.32+1.12
12 -2.27+0.76 -2.10+0.81 -1.95+1.06 -0.94+0.66
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[53] AlBE = AT gAo] W= gyt 377, AL = 3yt 7.5 3P = 0o
19.6 0. 2 H.31% ) © 1} (Park 5 2000a, Park 5 2000b), A% A4 L 4t-&
44.7-50.9, a 352 8.0-8.5, b FF-2 18.3-23.4% B.31H HlE glo], 4 M [, a, b
> @?H}D}UHT*O o]ghS ¢k 4= ), ey, Aubg o 7 wWako] WAl L

%k b ko] FA 38l aL(Park & 2005), a #k-= & 7Fsko] H.a1d v} QT (Chang &
2010). ¥ 23 Aol ofdd, B &7 QA7 G5 Al 3le] 30°Cel A
At foge] A5, L gkl ol 29l Afol= gl ot a gh& FFAA 7] 5L b 4
F7HA R 29)-0.5% 372 1ode] 2 Aol o &S v xvhar et ¢

o)
DA
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