Korean Society for Biotechnology and Bioengineering Journal 27: 21-27 (2012)

AFEE

AFHH 2N He|d ERAFE o] 43 Al=E 44z

84 24

APA, AuFF, o152, FHA, B0, ARF, of

24, F3A, 0138

Analysis and Properties of Makgeollies Made by Isolated Yeast
Strains from Traditional Makgeollies

Myong Je Jeon', Mihyang Kim’, Dong-Gun Lee', Hyun-Jung Hwangz, Min Suk Kangz, Bo Kyung Kim’,

Seung Woo Lee', HyelJi Jangl, and Sang-Hyeon Lee'*

A 20123 19 259 /7 AAEl: 20128 29 259

© 2012 The Korean Society for Biotechnology and Bioengineering

Abstract: Five yeast strains were isolated from traditional
Makgeollies, Makgeollies were made by isolated yeasts
after cultivation, and then property changes of Makgeollies
were analyzed according to yeasts, storage temperatures and
storage periods. Average pHs were shown to be 3.22~3.88
and statistically changed according to yeasts used, storage
temperatures and storage periods. Total acidities were
statistically changed according to storage periods. Amino-type
nitrogen contents were in the ranges of 0.009~0.245% and
statistically changed according to storage temperatures
especially at 18 and 25°C for 15 days. Average alcohol
concentrations were in the ranges of 7.5~18.5% and reduced
until 10 days and increased for 15 days according to yeasts
used and storage periods. Consequently, Makgeollies, made by
isolated yeast strains originated from traditional Makgeollies,
revealed that alcohol concentrations and amino-type nitrogen
contents were changed but pHs and total acidities were not
dramatically changed according to yeasts used. It suggests
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that development of various Makgeollies would be possible
using isolated yeast strains in this study, and optimal storage
condition of ready-made Makgeollies to maintain its original
property turned out to be at 4°C for 5 days. Especially,
Makgeolli made by F strain showed the best quality on its
property, therefore Makgeolli which maintains its property
stably until 10 days when stored at 4°C could be made using
this strain.
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op] Ak} A el abE]] G 5ol £3HE o) E w53t
FTUE Adoh. BE vl 74 d3E 55, Tt
g o= AYEr, o] Q&S A 1ol wet
A GERTh[7]. ol#dt QA5 7hed wha Foll AAdEE
7 1Ake] ks Ash], v 23 {7k ®
+ pyruvic acid, malic acid, succinic acid, tartaric acid, oxalic
acid, fumaric acid, citric acid, acetic acid 5] <& A 3l
o} [8]. F7 1A B ol a15-2] Al ke x|k 3] 9]
f7lhte] EAEhA 25]8 e ] Bro] "Wolx|A| Frt [9].
o)) ke By T 4TS bl FofiH] oks I
of 7113k}

wrdge] Bt A FEH Ao ngEst A
T [10], FAEHE -8 8ol E welste] ZNg=Ake] Al
29 A A= fEl] ARGl thigk At [11], 2HEE
gy F AR sl oigk A7 [8], duE dElsto]
5 ubdee) gist A+ [12] 5ol ATt s 2a
5 ¢Hds] oFshA] & TR AR 1 B Aol
et B35 A W fEd T Ert Al X188E))
ufliol]l A2 A= 7Iskr] olHar, A7dAdo) wike- Ak
+ S 7L vt webA 2R o] A S A7
7] f1ek At [13], 1A [14], 2831 20)#} [15],
71EAL[16], EFHI] [17] 5= F7Fsle] A4S 7iAdst
A} 3R A7) Bargo} 9tk [13-17].

sk ai = w70 TRet ol ek dEE e
5~21%7H] AEAD S 7HA AL Qlo] gag dae] AR
= e g SR E FQE Zlow Al ETH18].
ST} A Ve aTolie FES AT iRk
O ITF AZg TaqtTo o] M= QAL
A 2R audTE wElsh o5& o8 U4
2] Alze} Bapapdolx el E/du| e wek B 79 of
FolA AL QA et [19].
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F& dae] Pk aRES o weleiglal ol &
e ABeiolct. mst, el Z47ke] anE whE wieksiar
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2.1. 922 gaHFo £

ofg] A JeflA HMFA Q1 Wow Axd Hess T
Sl ol SR e das wadT aNdE
S elekitt. el A& 200 pLE YPD plate (yease
extract 1%, peptone 2%, glcose 2%, agar 1.5%)°] =25}
3L 30°C 9] &5ellA 244131 wiFslSit) dolxl 2R Y-S
O] Bk, Ak gl 97|15 7o E ok SRk oR anqt
& AskaL o158 YPD plateo]] Al viekslo] 5= ok
9 AT G 5wl dF=2 Al AR
& W74 10%2] DMSO7}F 7k HAuf=] o] Yol -70°C
oA Hakskolct.

2.2. 18S 1IDNA 971X 4 B4

2]¥ @E55 YPD broth (yease extract 1%, peptone
2%, glucose 2%)°l FE3te] 30°C oAl 2441352t wllekst
I ] (3000 x g, 5 min)3te] FAIE B2 $ Genomic
DNA Purification Kit (Promega Co., Madison, USA)E ©]|-&
3191 genomic DNAE FZ3I3T}.

188 IDNA ©HH5 F3317] 915to] -2]3h genomic DNA
& template = A28} NS1 (5-GTAGTCATATGCTTGT
CT-3")7} NS2 (5-GGCTGCTGGCACCAGACT-3")E primer
2 ARSI [20]. PCR REG-2- 94 C oA 53T NEGAIA
3 DNAS WAAZ|aL ThA] 94°CoflA] 132, 56°CellA 13,
72C oA 1331e] Whg-5 303] WHEatar, 72°CollA] 5327k
HE2 O Z REGAIA 18S 1DNA TS 553190t T3
¥ PCR 4H=52 0.8% agarose gelollA] 7|53t
S 183t DNA ] 9714 413 A ARZIEAL
(Cosmo Gene Tech, Korea)©l| 2]Z]5}31 ©1, National Center
for Biotechnology Information (NCBI, USA)S] BLASTE
ARg-ate] 18S rDNA 9] f71A L] s 271=
wE dTEe st

23. 9t g2 Az 9 A 59 JF

288 kge 1Y A% =oll B8l S71= A4 aiks
U=, 7)ol T (VIS AR, hhS 37t
slo] FaE 2 wEe &8sl 30°C ol 24417F Bek &8}
S FHEIALE o5 SHER FH|sle] ZH2e] Hire
ool Wi Ry 559 gRT5S 217t wlE Frlst
5 588 LE Yo 4S8 HAP|E Y 5= 4431
A7 Wa = st kg 9 ¥ Ry} vy
o] Aol vR = JES AR ko] AlxE BhdeEE
4T, 18C & 25TColA 7z nslaA 594 1140z 7t
zke] w ] Al5E AFste] e B4 AT

[¢]

24, pHL 35 5%

uk4d2] 9] pH A& 50 mLE #3519 pH meter (Radiometer
Analytical, Lyon, France)® Z7d3Iitt. 2] o] A4S
Z4317] 9lske] AR 10 mLo S7E 718k 100 mL
2 3%t ¥, 1% phenolphthalein (Sigma, USA)= A|A|
oFo 2 ARES1] 0.1 N NaOH= 1|22 (pH 8.3)°] = uj
7] A7dskoint. 27l 4-H]¥ NaOH <l 0.0095 =5t
o] lactic acid®] o= FMksto] B AlRFo] TAks
=7gsksict [13].

2.5. oju| e B A F FA

obr] el A4 g2 Formol WO % 45kt [21]. 2
e Age s mLE He THFRZ F4ste] 250 mLE
THE31 25 mLE 2335 9719 formalin £ (Sigma,
USA) 20 mL9} = 20 mLE 4> U3 phenolphthalein
(Sigma, USA)= °F 6'8a= H71eE €94 25 mL& 412 5
0.05 N NaOH 84 = g2 w-g40] | wj7hx] 2 4s}3l
own, Aol 4H]¥E NaOH & opv| b d4 oz
HEAIBIAT
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Table 1. Results of BLAST search of the 18S rDNA region sequence of yeast strains obtained from traditional Makgeollies

Yeast Fragment sequenced (bp) Species GenBank accession no. Similarity (%)
F 491 Saccharomyces cerevisiae FN393078 100
U 503 Saccharomyces cerevisiae AY251636 99
S 513 Saccharomyces cerevisiae GQ458028 99
K 494 Saccharomyces cerevisiae GQ458028 100
R 500 Saccharomyces cerevisiae BK006945 100

*Similarity of nucleotides in 18S rDNA fragment between isolate and strain of GenBank accession number.
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Table 2. Changes in pHs of Makgeollies during storage periods

ES=X)

Y 2eld dagaeo] e datd wEel 7R o8y
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AL VERIE AL ERISKITH (Table 1). 2 ERAFES
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32942 WE F BB 59 pH L
& I3 oky] 2l

R 57} ubde] o] A7 el m]X] =)
4,18 2 25C oM zHzte] ulde]s RaksPua pH 4 FA
o] Wisks AT HSITE Hg 50 % Azt A2 uhde
o] A 01 FAFSIEES- 0.38~0.55%°]T} [22]. Table 2014
() BAE A2 B Rt 2 Rkl o] W
I Ce} Hlwsle] BelE®E pH 2ol #2400 S-S
ERATH (p <0.001). B8 W st B
550] 0, 5, 10, 1594

al o]aﬁﬂ— ZABES. =

B

E

S a s coll visl pH7F =3k
A Hs BykollM FYsialtt. E2 (1)
FAE Y BE2Eet 3 anel 0dAel Hasto]
7} R{7IPEE pH zlolel] f2oldo] oles vERAT (p<
0.001). 4CellA RSt 49, B2 vpde|7F 2yt 109704
pH7} 3.27~3.762] ]l A eHA FA1=AARE, Bt
15%0ll= 5= el o] AlsollA pH7F S7sioiv). Wk

T - T

Temp. Storage period Yeast used
(©) (day) C F U S K R
0 3.27+0.01 3.76+000° 3.72+001°  3.73+001°  3.70+001°  3.76+0.01
A 5 3.27+0.01 3.76ﬂ:0.00: 3.72:!:0.01: 3.73 10.01: 3.70:&0.01: 3.76i0.01:
10 3.27+0.01 3.76 £ 0.00 372+ 0.01 373+ 0.01 370+ 0.01 376 +0.01
15 3.38+0.00" 3.83+002" 386+0.01"" 386+0.02" 3.77+001" 3.88+001"
0 3.27+£0.01 376 £0.000  3.27+0.01°  3.73+001°  3.70+0.01°  3.76+0.01
8 5 3.27+0.01 3.761—0.01; 3.72¢0.01: 3.73 10.01’;+ 3.70io.01’:+ 3.7610.01;
10 3.27+0.01 3.87+0.01 3.83 £0.00 3.81 +0.02 3.76 + 0.02 3.85+0.01
15 338+0.00" 3.83+0017" 3.77+0017 3.72+£0.01" 3.46+0.01""  3.80+0.01"
0 3.27+£0.01 376 £0.01° 3.72+0.01°  3.73+001°  3.70+0.01°  3.76+0.01
” 5 3.27+£0.01 3.7610.01: 3.72i0.01’;+ 3.73i0.01’;+ 3.70i0.01’;+ 3.7610.01’;+
10 3.23 + 0.00 371 +0.01 3.56+0.01 3.48+0.01 3.51 +0.03 3.62+0.02
15 3.22+0.02 3.67+£0.017  342+002" 348+0017" 346+0017 3.60+0.01""

Results are represented as mean + SEM on three measurements. Factorial ANOVA with Fisher’s PLSD post-hoc test ’ represents the
significance (p < 0.001) of pH by other yeast compared with that by C yeast at corresponding storage temperature and period. Factorial
ANOVA with Fisher’s PLSD post-hoc test and " represents the significance (p < 0.001) of pH at each day compared with that of 0 day with

each yeast at corresponding storage temperature.
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Table 3. Changes in total acidities of Makgeollies during storage periods

Temp.  Storage period Yeast used
(©) (day) C F U S K R

0 0.41+0.03 0.37 +0.02 0.46 + 0.04 0.61 £0.11 0.42+0.11 0.41+0.03

4 5 0.47 +0.02 0.51+0.03 0.68 + 0.06 0.72 +0.04 0.81+0.02° 0.92£0.04
10 0.94+0.07 1.01+£0.15 1.16+£0.23" 1.32+0.04" 1.19+0.01" 1.15+0.10"
15 1.54+0.04" 1.46 +0.04" 1.59+0.02° 1.69+0.01" 1.65+0.04" 1.68+0.02°
0 0.41+0.03 0.37 £ 0.02 0.46 + 0.04 0.61+0.11 0.42+0.11 0.41 +0.03

18 5 0.68 +0.04. 0.4840.08 0.89 + 0.07: 0.82 + 0.10+ 0.80 + 0.06+ 0.82 + o.osi
10 1.50 £0.11 1.23+£0.06 0.72 + 0.06 1.42£0.10 1.39 + 0.06 1.12+0.04
15 1.64 £0.05 1.55+0.04" 1.87+0.04" 1.81+0.04 1.77+£0.19" 1.70 £0.01"
0 0.41+0.03 0.37 +0.02 0.46 + 0.04 0.61+0.11 0.42+0.11 0.41 +0.03

25 5 0.80 + 0.03+ 0.81 + 0.25+ 0.89 + 0.07+ 0.83 + 0.04+ 0.90 + o.oz: 1.03 + 0.11:
10 1.38+0.08 1.49 +0.02 1.25+0.19 1.39+0.00 1.19+0.06 1.62+0.05
15 1.93+0.06" 1.79+0.01" 1.60+0.15" 1.91£0.10" 1.62+£0.01" 1.94+0.097

Results are represented as mean = SEM on three measurements. Factorial ANOVA with Fisher’s PLSD post-hoc test ' represents the
significance (p < 0.001) of total acidity by other yeast compared with that by C yeast at corresponding storage temperature and period.
Factorial ANOVA with Fisher’s PLSD post-hoc test and ' represents the significance (p < 0.001) of total acidity at each day compared with
that of 0 day with each yeast at corresponding storage temperature.

= o183 CE] 54, 18C HykxgdolX] 1594 pH7E o] AL dhido] B2 e =8} ojn|ieito] Frlsto] 2
SHAl S7FFAAL (p < 0.001) 25C oAM= pHE WS & B9 $5-58& =737 WEgl Ao s k) [22].
AR O Z FJetA] dShtt. ZF AREtollA pHYE f-2l8k sk, o] gt FAke] WSt ARt B R E 2jo]

[e}
A Wslst RS B F s 4T oA 1594, 1 5 Hol: 7o) 19t} (Table 3). Z12]a 4C ol 10

8C oA 10U =7 k3L 25C oA+ 15U Aol 23]
] A4Stk U, S, K R w7+ 25CollA F 58} 22
1094 pH7} 7431t} 18 CollM= U 54t 544 pH
7F SR ThE 0 e 1094 pH7F SVt o
E2 7 159 fhastglt. of=feh dvks wavt 2
wubde] o] Bt {5708 A o] g3 4 9ls
Aoz Algdt)

5 vde] AlgollA Bl ARl Adaglol
H7|7ko] B astel wet FAak2 ARkA o2 F71ekel
T} (Table 3). ARSH aR7H FTAES ANOVA 43t 4
I, ARG R EHE {203k 2o]l= BT (p<
0.001). ¥Fde]= wha & ekd3] of7elr] ek &ol7]
ol e Ay S dvks anst k] #gow
A 78 7 IAEe R Qlete] FAle] Tk E Ao S
ek olelst FAke] Wik uhde] o Adiw HskE A
o T Qe 8R1Y B ohet das AR ollA B
o= AgEEE bl S & T e T A
FARo] At} 23], TYUsE BIL =9 5 Byl
A sk pHE 8] d50] Was (C)9 A=
o3 2pol5 B AR FARS: 719] 2]k AJo]E HolX]
ottt ANl HUE BB FUSE AREtTEolA
EAHOR F% 2jo]E Kol H|ZRS F4to] pH
o Hlaf 54 WA 108 A% W 218 & 5= ISl o]
EAR O R o8 S RIS B R 5= BE
BT 5dAon, K 75+ Bk ol wh} 59
=2 10YAIAL, C, F, S o 10L4AI . A, vk ]
o] pH Wisle} F4ke] HelE vlwel] B, TAR- 7kl
o} pHE HlHH o7 7haslA] ek o 4= AT} 9]

7+ pH7} BAIZ 0.2 WslelA] ¢kol pH &l wd
EAo] FAHE= BAVZEE 4T 2o 2404 1040]81t}
SRR FAE FEof M= 10U5E] 2jolE W] ulde] vk
% Fakekgo] BAdo] fAEE BT 10 oJuiel A
O3 YERITE Lee 5 7ol vkde] Ak aljol A A
253 v o] F53Y 9] pH W FAto] 4CeflA
Rt 79 B3 5970l pH7} 3.97H4] S7F8t 0]% A4
SHAl FAEI e, A A Bt 597300 0.54%% 74
Sk o] % YA FAIE AT [24].

33.9td e g ¥ Byy| 7 59 ofu) g A4 FEFol wist
RE uAg] A gl B Lo} AR Alglo] B
7|3t whet opn| e H A e ARk 0w 71819
T} (Table 4). 4CollA] B3 9, R #F5 AlQlstas
B 2710 0.010~0.026%°14 B2 159 0.082~
0.095%% =713}, whd 25 C oA Bast 739, 1)
7ro] ksl wet 0.245% 714 57 eR= a3 VERI
o}, o= Ao KT} aL2of| A o] A e Eekthar
H 3t Jeung 52 AFATe} FARITE [25]. &Y Kt
259t Y BT |7elA vlwEhd pHE ] 550
Wa s (C)2 FAARI AlolE BAINE opn| e A=
A4 2ol5 Hol= 7o) 18R] 2 AT TEEA
th 4Co B3k A9 F, K w57+ B 159400 w
Y (O BAKCRE 23t 20|15 HAA|TE x| ¢
52 B 15YAE 238t 2lolE Holx] dsit) 18T
oA BEE A9 Bt BE )t Bk 1590 v
AR (O Folst AfolE ®elar, 25 C oA Hakst ¢,
10440l §-2]3F 2P Kol= #=5°] Utk F, R =



HMEatde|2HE 228 S2AFE 0|85l MxE atdz|e| 24 2N 25
Table 4. Changes in amino-type nitrogen contents (%) of Makgollies during storage periods
Temp.  Storage period Yeast used
(0) (day) C F U S K R
0 0.009 +0.001  0.012+0.007 0.012+0.003 0.020+0.001  0.015+0.004  0.026 +0.003
4 5 0.024+0.005  0.019+0.002  0.022+0.005 0.042+0.005 0.040+0.010  0.060 +0.010
10 0.031 £0.006  0.034+0.006 0.059+0.013 0.041+£0.005 0.069+0.001  0.062 + 0.004
15 0.082 +£0.006  0.093+0.007° 0.089+0.013  0.080+0.002 0.140+0.070"  0.095 + 0.008
0 0.009+0.001  0.012+0.007 0.012+0.003 0.020+0.001  0.015+0.004  0.026 +0.003
18 5 0.027 £0.004  0.028+0.001  0.031+£0.010 0.036+0.008 0.013+0.008  0.058 + 0.009
10 0.041 £0.006  0.026+0.008  0.055+0.005 0.061+0.005 0.070+0.012  0.059 +0.014
15 0.086 +0.008°  0.099+0.001° 0.093+0.006° 0.110+0.028" 0.130+0.028"  0.145 +0.035"
0 0.009+0.001  0.012+0.007 0.012+0.003 0.020+0.001  0.015+0.004  0.026 + 0.003
55 5 0.037+£0.004 0.023£0.006 0.031£0.015 0.044+0.005 0.016+0.003 0.175+0.010"
10 0.074+0.009° 0.071+£0.026  0.070+0.026  0.046+0.012  0.084+0.004" 0.100+0.015"
15 0.165+0.021"  0.104+£0.002"" 0.175+0.007 0.185+0.021" 0.245+0.007"" 0.125+0.007"

Results are represented as mean + SEM on three measurements. Factorial ANOVA with Fisher’s PLSD post-hoc test ' represents the
significance (p < 0.001) of nitrogen content by other yeast compared with that by C yeast at corresponding storage temperature and period.
Factorial ANOVA with Fisher’s PLSD post-hoc test and " represents the significance (p < 0.001) of nitrogen content at each day compared
with that of 0 day with each yeast at corresponding storage temperature.

= 25CollM 150 WaR (C)Rrt opn ezl s o]
SO U, S, K T 11 Fo] =90 K aRE 4T s}
25C oA 7P =& op) e i A ks vyebA L, 18°Col)
ME R &R S 71 8 ol A A S-S Wit
webA, B9} g RrEE opn| el A SFe] Af
Ol Hol= S & 4 Ut s T R %ol &
A oA BAA R {23 2ol S Kol R
18C £} 25 Cellr = B w7l 159AIAL, 4 CellX =
15940l 2lolE Hol= w8k 15YA7IA] 2to]E Kol

A= AaEe] ATt
AukA o 7 ubdg] Bzt 5] ofu] e WA S
S7hs dRel gEe] sl o] ujAlE - acid
proteaseU} peptidase 2] THHA 3l @] 2hgef oJst A
ojn], op| A 48] STk B 1Rkl #ofsl= Al
o7 AdHA 9t} [13]. & AelM = 2 &) A
= 438k A¥ C,F U, S,K,R =< total acidity$} o}7]
Ej2 4 slek Alolof Zhz} 0.89,0.90, 0.87, 0.83, 0.83,0.72
ol HAAIE BT, 53] F w57 7R =2 At
AS BPor R mAe] 9 total acidity 2} o] B A4
O] =2 AW BRI 4= QISITE HEsh, ofu] B A A
e £0] kA TR ol 9] &, U, 9%l
71o18te} [26]. 22t opr| B A A Lo]] 7hE ko] o
Aol At AU A W2 ko] AdE dljofl= &2
=tlo] w3t ZAAH =78k 5he U =4S s
o} [27]. B3 =H] ARl ou - A S 0.150%
olglgtaL AAIBIA AL o] Mol M = =ukS A7 = &
7} Qekar B arskdct 28] ¥ Aol C, U, S, K 75
T B2 25C oA 15840 ofr] e @A $HFe] 0.150%
B} 59k, R w73 18 C ol 154400 0.150% = Z3}
sh= A% URAINE, &8 deutdelels 22t F
T EE BTN RS A7 L] 0.150%
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ot FAIBI3IH

34. 9442 18 3 W77 50 G2 el wist
A7E s o] FAE AAshet] ool $% 24
% sholt}. dxe whg= gio] oekey o, HalE
T o & T V)X Y] R 43 a7y
1 QSS & = v [29]. AHEA o7 Bt 10UA7EA]
3-8 shafo] Zhaslthr) 15940 F7keh= 0= e
AT (Table 5). &3-& ol tet paired rtest w2147},
B 0959 Alo] W B3 109~15Y Alolofl= 3FF xjo]
= HIAT (p<0.001), B 59~104 APololli= EAIK 2.
Z Golst 2oz} YT (p > 0.01). FEAH T W)=
FUENA Hsshal 7HS Aot 47 SRR o8
Por R AFE FFo] Y- opx= eksith 49%
A w2 o] B9l dFE T 14~15% FS
1HE o [22], ¥ AFAYE AvtH o7 fAKE TS
HFS Hth 478 3RS K A7) 8.5~18.5% (St
11.9%)%2 A5 Yepda, ¢ #5771 7.5~11.0% (B
8.8%) % FHAAE ERI) &7-E &edoll thdt paired rtest
A, C 772 K 7 Afololls FAIASE fosh
AL S| ZJolZ Wl oL} (p<0.001), R 79K o
Apolefli= feJgt AlolE HolA] Aitt (p=0.17). R, &
-2 Sledol| T3t paired r-test X143}, B 5UAolw ¥t
2R T8 sge] AJolE Bl (p<0.01), 10479}
1594 B2} AR R 2ol & HolX] gt

AEurdgloa d7E whae] Pojsls ARTT 55
< TwElEtal ZF #TE o8t HAeE Azt
Bt reol Ryy|ZhE e B8 B4 Ay}, 7 an
FHE 478 T3 ofu gl A A FEfo M= 2fo] =
H AR pHE} FAkM = WMyt 4] flgh). 53], 42
S AEmdeod] B2t F wrE A )= B
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Table 5. Changes in alcohol concentrations (%) of Makgeollies
during storage periods

Temp. Storage period Yeast used
(©) (day) c F U S K R
0 9.0 125 105 9.5 145 120
4 5 80 100 9.0 75 125 115
10 75 90 75 9.0 9.0 105
15 11.0 125 95 85 11.0 120
0 10.5 11.5 105 11.0 185 12.0
13 5 75 9.0 75 10.0 10.0 11.0
10 7.5 11.0 9.5 85 10.0 9.0
15 9.5 105 9.8 10.0 133 10.0
0 10.0 105 105 100 13.0 10.5
25 5 8.0 100 7.5 11.0 1L.5 12.0
10 75 75 75 75 85 100
15 100 98 105 11.0 11.5 11.0
4. 2E

Az du] SofA U7 BFo] Pofsh= ARTT 55
= welalglar, FeE 2l aRE wE vigksio] =4
2E Alxst 5 ARE 810 TR HAR % Rzl
ke vk o] B4 Wl ojsl] ARSI vFdE] ] pH=
3t 3.22~3.8801 3L ARSI, KL%, By |Tte| wet
ZolE Rk FAR: AR 2ol FA4] ookar, By
7131l wet ZjolE Bk, op| el A Sl S35t 0.009~
0.245%°13131, Byl wet FAA 2jo)E Hof 18,25C
of| A= 154 folE Bty L7 S Hf 7.5~
18.5%°10 3L ARt} b |7tel] w) 2fol5 Hof 10Y
AR = s 15940l 718t o os | %
ohAglo et §R TR A% vbde)s AFE &
Bl el AFE T8} o e A A4 hEFol|A] 2o
E HIA, pHE}L FAke] Wish= F4] Akth 1 QdtellA
S TS o] &3to] vkt v e o] e
Ao 7ItE, wg 7} Bk Aleje] ubda] o] Ao fA4)
= BAFRAL 4T oM 592 Yeldt) 53], F 2
Azt vhde]s B2 Soll B4do] 7P 2 fAEl L
YR F #FE A4S Al%eha 4C ol Bag 4o
104 A7 B0 oPgd o= A== whde] ] Az
7t Ve AoR ZdEt.
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