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ABSTRACT

This study evaluated the vyield and efficacy of Salvia miltiorrhiza cultivation in
high-latitude areas, conducted at the test field of the Ginseng and Medicinal Plants
Research Institute (currently the Wild Plants Research Institute, Vegetable Experiment
Station) located in Kimhwa-eup, Cheorwon-gun, Gangwon-do (38°15'06.07°N
127°23'21.317E). The evaluation included the optimal planting time and harvest time
for S. miltiorrhiza in this region. In the northern region of Gangwon, the optimal
planting time for S. miltiorrhiza was found to be late March (March 31st), with the
highest dry root weight per plant at 84.5g when planted at this time. Planting in
early April (April 13th) resulted in a dry root weight of 77.0g, indicating that planting
before early April is most advantageous. The optimal harvest time for S. miltiorrhiza
planted in April, showed that harvesting in November of the same year resulted in a
significantly higher dry root yield compared to October, making it more advantageous.
Furthermore, harvesting in November of the following year resulted in a substantial
increase in dry root weight per plant, at 239.5g compared to 133.5g in October,
suggesting that November harvests would be most beneficial. To select the most
suitable S. miltiorrhiza variety and lineage for cultivation in the northern Gangwon
area, two varieties, Gossan and Dasan, along with four breeding lines including the
pending Hongdan, were planted in April and harvested in November to evaluate their
yield. The emergence rate of Dasan, Gossan, and the pending variety Hongdan was
significantly higher than that of other breeding lines. In terms of dry root weight,
Hongdan (pending variety registration), Gossan, and Dasan were significantly higher



than the other three lineages. Regarding the content of two effective components,
Salvianolic acid B was highest in Hongdan, and Tanshinone IA was highest in Dasan.
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- & SoAE, &) E07|1(E, %) Ed42e4x(Y) 32 (%)
3¢ st 5¢ 3¢ 5¢ 11¢ 33d 95.2a
48 A 58 6Y 5¢ 12¢ 23c 93.4a
48 ol& 5¢ 11¢ 5¢ 20¢ 14a 95.1a
58 63 1 6 10 21b 81.3a
58 ot 6H 17¢ 63 27¢ 23cC 86.4a
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- (cm) (cm) Oi/=)  (O/F) (cm) (cm) (1-3)
38 St 40.3c 58.8bc 5.4¢c 193.9¢ 8.6a 6.0a 3.0b
48 o 41.6¢ 60.9c 5.4c 191.7c 8.5a 6.3a 3.0b
48 st 37.0bc 54 .7bc 4.4bc 143.5b 8.8a 6.0a 3.0b
58 A& 30.4b 45.7b 3.6b 136.5b 9.2a 6.0a 2.8ab
5% st 13.5a 15.7a 1.4a 75.5a 9.1a 5.9a 2.6a

* DMRT(p<0.05)
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T = Mt (E,E) 7271 (E,9) 7H2HE (%) Hetae Y ()
3¥ ot 6g 27¢ 78 3¢ 93.4d 94b
48 M 74 1< 78 5¢ 90.2cd 94b
48 st 78 54 74 11¢ 84 .6¢ 72a
58 A& 7€ 214 8g 1¢ 54.5b 68a
5% st 8 14¢ 8g 24¢ 3.5a 56¢

* DMRT(p<0.05), 7fet22rE= IS = 71817((40% ZHeh7tR(e] 712t

FHAZIE ALR Yalle 2E AH2|FollM wdskr| ket & o
= 2| FoM LYot ZYstR20 Solile LY w30 ofs 58 St A2FE Aeld 2
= 22[70A 10% 0|22z LASIAUCE 58 ot 22|7= 4|0l =5l S LYol 72

o= JUCHAE 5).



o = O o
T & H3al(0-9) Z3l(0-9)
38 st& Oa 1.7a
48 A 0a 1.1a
44 StE Oa 1.1a
58 HE 0a 1.5a
5% oie Oa 1.5a

O Aot HREN
FAAZIO] T2t Aok 2FE Aot YA 4ot DAL AN wESS Etels
A2 HEY0 MIZSN AZS FA| 38 del 48 de A2Vt 48 St O|F A2 7RECC
Solxoz ZItEUTHE 6 9 I 3).
H 6. ot MsEH
0o =& T =44 ZFEMES FYHIS H2s
- (cm) OH/3F) (mm) (9/F) (9/F) (%)
38 ot 43.7a 26.2a 26.6a 246 .9a 84 .5a 34.3b
48 A& 38.5ab 25.2ab 25.9a 227 .2a 77 .0a 33.9b
4 St 35.2b 20.8abc 22 .6b 165.1b 57.0b 34 .6ab
5¢ A& 36.7ab 19.6bc 21.4ab 151.9b 54 1b 35.6ab
58 5t 37.9ab 16.4C 18.7¢ 144 4b 54.0b 37.4a

* DMRT(p<0.05)
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2t 1 g2 st 50 me methanoIE 275t A= (25C)0A 30
2| =, CHAl 30 &2t W8t (500 rpm)sty] ZESIULE =& = 24 FEUS
filter paper (No. 6, Whatman Inter- national Ltd., Maidstone, England)Z 1z} {1} =
29 == (Eyela Co., Ltd., Tokyo, Japan)stll Bond Elut C18 SPE ZIE2|Z|(Agilent
Tecknologies Inc., Santa Clara, CA, USA)Z 2z} {1} & CiA| 2 =250 2E232 AR
Sttt 22 2 =%E AlR= Syringe filter (13JP050AN 0.50um, Advantec Mfs. Inc,,
Dublin, CA, USA)O| O{tgt & HPLC &2AM0l| A5, HPLC systemE Aglinet 1290
Infinity 1l (Agilent Tecknologies Inc., Santa Clara, CA, USA) S A5t e, Columne
InfinityLab Poroshell 120 EC-C18(2.1 x 50 mm, 1.9 /m) (Agilent Tecknologies Inc., Santa
Clara, CA, USA)Z AtEstCH (B 7).

H 7.t A5tR REHE & HPLC &4 24
Instrument Agilent 1290 Infinity |l
Column InfinityLab Poroshell 120 EC-C18, 2.1 x 50 mm, 1.9 /m
Detector UV-VIS detector (280 nm)
Solvent A Water : Acetic acid = 99.2 : 0.8
Solvent B Acetonitrile: Acetic acid = 99.2 : 0.8
Flow rate 0.4 m¢/min
oven 30T
Injection volume 1
Gradient elution system
Time %A %B
0 90 10
5 80 20
13 60 40
20 40 60
25 80 20
30 90 10
(A) Salvianolic acid B (B) Tanshinone A
160.000 4000
140.000 3 o *
120.000 7 3000
z 100.000 V:D'S?S_}f*i&% m 2500 ¥=10.003x-25.379
-EB o S L R =0.9932
T &0.000 §2500 ‘e
40.000 = 2 1000
20.000 .5;5- 500
o 50 100 150 200 . L] 100 200 300 400
Concentration(pg/mL) Concentration{pg/mL)

RS2

i
No
ORN
H
M
il
1o
oY
o
rx



AAIAZ|0| 2 chaol 2| EMHE SZFO|M Salvianolic acid Be| grzF2 4% st A
M 7t =20 Tanshinone A &2 58 A ZAIFOIM 7HY =ULE & REHES &
A Z2H 2| 20|12 2Rt 4 XHoAe] ALtet 20|17} JUJUCHE 8).

B 8. Ae2|7Y T X5l FEME 28 sk
Content (ug/g-EX)
Treatment - - : :
Salvianolic acid B Tanshinone Il A
3¢ St 17.09+7.71 1.214+0.36
48 H& 11.27+2.60 0.803.+0.07
132t -
48 St 48.54+8.13 1.653+0.17

(20224)

58 A 30.02+4 .69 2.087+0.29
58 st 17.25+4.31 1.931+0.09

(A1 2) DAS A(ZY S5 T HAHT| 47(22~23, 143
O Ay HSSY

SEAZIE ANE HSEHS 87| 229 10¥

A 2
AT H2AT E 4 4% H2lTO HIRE MS SHS WO BN MSUCHE 9).

rol

o k= 2% a5 =E = MeHE
- (%) (cm) (OH/%F) (cm) (cm) (1-3)
224 10¢ 87.2 35.8 5.8 8.8 6.1 3.0
HW(4E &) 93.4 32.9 3.9 8.4 5.8 3.0
O A48 st Y Holls L 4
SEATE AR Vet L HAllE Yl §d FAl A7) 22F 108 H2FE VIEL=Z
ZAtSIR O et Q| LHOIIA IAH Ld5HA| LAUCHE 10).

S ZHSHA| NetE 5 =35

- (2, (%) (0-9) (0-9)

224 102 6g 29¢ 91.3 0.0 1.1
BHlW(4Y M) 7€ 1« 90.2 0.0 1.1
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O Alotf d= 4 +& §4
FEAZ|E AotF YFELS ol +24A| 108 20| 11€ +HEL Y2ZS0M 2F =2
UZSOME 118 20| A2 2F Fold2 gL dZE0M= 1€ £=0] 102
wolHe= =/UCH Jdl 2 OF o +&0Mes TS o 102 118 £84A 428 d
TSUAM ReH22 I S7I6IAL0 H2EE Soiote des EXRA2L U3 &l 38 & Al
Ol 42 U2S 25 44010 g3 712 2[6Fe| o7 225 Y 4+ AWLE 11, 12)
H 11 A5t7 4854
. =3 == =3 982z 29422z d-%
= (cm) (4/Z) (mm) (9/F) (9/F) (%)
224 108 44.5a 32.8b 306a  3125c  88.9¢ 28.5d
224 118 44.5a 23.5¢ 222 2909c  89.8¢ 30.8¢
234 39 44.6a  281bc__ 249b  267.6c _ 71.3c 26.7¢
234 108 38.1a 44 4a 216c  4033b  1335b  32.9b
234 118 4509a 31.5b 181d __ 617.2a _ 239.5a __ 38.7a

* 229 108 22l 229 108 13¥ £85I 223 113 Hel-= 118 179 2261020
23 38 2el7= 239 38 159, 239 108 A2l7t= 108 13 #8233 118 22H= 239
118 170 £&5t42, DMRT(p<0.05)

(Y

200 - 100
617.2

229 108 pris BN 23438 234 102 239 118

# 12. A5t8 +¥E4

v 252 (ko/102) #2123 (ke/102) AL
223 108 1533.0c 436.3c 99.0
224 1€ 1426.9¢ 440.7c 100.0
234 3¢ 1312.8c 349.9¢ 79.4
233 108 1978.4b 655.0b 148.6
234 1€ 3027.3a 1174.7a 266.5

* DMRT(p<0.05)



=
—=c =c
2| Cha A|RQ| REF AR Y HPLC &M A2 Al 112t SLoI™CHE 13). =t
A71E G REHE 239 SH2 O of sSA|IECE O of 30| &g Z<2 Salvianolic
acid B 2 Tanshinone 1A 25 71 =20 Salvianolic acid Be| Z2 Cr2 o 10¥€ 11€
2=t Al O off 108 1Y £EAIELE SIF6t¥ 2L Tanshinone IAE 2 x10|7t YUUCHE 14).
B 13, O 2518 RE4E 22 HPLC 24 27
Instrument Agilent 1290 Infinity I
Column InfinityLab Poroshell 120 EC-C18, 2.1 x 50 mm, 1.9 um
Detector UV-VIS detector (280 nm)
Solvent A Water : Acetic acid = 99.2 : 0.8
Solvent B Acetonitrile: Acetic acid = 99.2 : 0.8
Flow rate 0.4 m¢/min
oven 30T
Injection volume 1 18
Gradient elution system
Time %A %B
0 90 10
5 80 20
13 60 40
20 40 60
25 80 20
30 90 10
(A) Salvianolic acid B (B) Tanshinone A
° Fomcnd rabtoralils, - ‘ il . L
% 6. REEE 23 BEES 4
H 14, A28 UM Xotf REHE 28 &
Content (ug/mg-EX)
Treatment Salvianolic acid B Tanshinone Il A
. 22 10¥ 21.67+4.18 4.38+0.06
13} 229 11¥ 22.22£3.69 5773011
(22 234 3¢ 97.75+13.26 10.03+1.13
~234) 234 10¥ 49 .4149.91 4.58+0.59
234 118 83.53+7.36 4.88+0.41

* DMRT: p < 0.05
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O AER|Y 7|4t
AER|Ho| HE FHAY|
LI dELQt H|Wst] 4E 1
mZ 377.6mm AQCHZ 7, 8 L H 15).

o
Ol_
gm W2H nE 2ert Aasen

[

3819 4219 L@ bl =212 7819 g21d 2 1Y WwE1L 1219
—EF2rg — NSy —ADT2Y
% 7. 29 HH7|2 F0[(20239)
80
70
£0
50
40
30
20 ‘ ‘
10
0 || ."|‘|I". il i ||II ||iI I |||| |||| |||||| E
381% 4812 521 FE1Z 1818 g212 9%‘1%' 10812 ng1g
0% 8. Y ¥ AT 20[(202349)
E 15 AR () ¥ Bavl2 U U4
T2 3¢ 44 5¢ 6 7¥ 8 o 028 11¢
A7 |12(C) 6.7 11.7 17.4 21.7 254 25.1 21.3 12.4 43
A4kt (mm) 12.5 975 1619 2204 3834 2416 1029 305 104.9




O e 23 X
HAAD|Y 2AE 28 SHOM 23 22945 4% e ¥
o sta HA0| 4322 JHY AUCH EH8S 3Y Stal 4Y A

E Z5A| £73617] £5142Us
(&, %) (&, %) (%)
38 st& 58 13 58 18Y 43Y
48 d& 5¢ 15¢ 53 21¢ 32
48 otz 5¢ 21¢ 5¢ 29¢ 24Y
53 4% 6% 8% 68 10 28Y
53 st 68 22¢ 78 4 28
*DMRT: p < 0.05, 3¥ st 38 312 FAlGIRCH 48 d& 4¥
27Y, 58 A&g 58 1Y, 5¥ 52 58 2520 HAISHUS.
O A48 d8EH
FAXE 248 MSELOM 2Za 20120l 38 St&RH 48 sentA|
M =UCH MRHT A oY X7t feldez 1Y sUCH 4o, g%,
2[8 20|17} SUACHE 17)
17, AR 4|54
S =% ZCHZOl a4 =Ry
(cm) (cm) (OH/=) (cm)
38 st 35.2a 48.6a 2.0a 8.1a
48 de 38.3a 53.5a 1.6a 8.3a
48 St 37.8a 55.4a 1.9a 8.8a
58 & 23.8b 34.0b 2.0a 7.9a
58 dte 16.6b 10.6¢ 1.9a 8.3a

AT alls Ldstr
| -

Lt 730 ol 2= 2{2|7H0l|A

418 "\ 2023AE A|BHOITETIA



H 18, A4R s 2y &4
T = HsH(0-9) 231(0-9)
38 ot Oa 1.4a
48 M Oa 1.1a
43 St Oa 1.5a
48 M 0a 1.5a
5% st 0a 1.0a

* DMRT: p < 0.05, ¥-53l ZEY=(0~9) : U 7[& 0(FLY), 1(10%0|2), 3(10~
I.

S =& =34 = MEZ HES dIey 2

- (cm) (mm) /=) (9/?) &) (kg/10a) _ (kg/10a)

38 st 36.9ab 19.8ab 30.4a 218.1ab 69.3ab 1,174.2ab 373.1ab
48 4& 33.8b 22.1a 31.1a 259 6a 82.8a 1,363.0a 435.0a

4 ot 38.5a 16.2b 21.5b 202.2bc 61.6bc 986.4bc 300.5bc
5¢ d¢ 33.4b 18.0ab 20.3b 156.0c 47.4cd 813.2c 247 0c
59 5= 36.1ab  18.8ab  152b  155.6c  42.3d 430.1d 116.9d

* DMRT: p < 0.05

59 5t

g 9. AAPIE Alote 5 2t

2. REoInt 419




O
LB AT MSEHS FHAIITL SUBOR 2R 017t ¢ RE H2TOIN
2 2

B £518 EXE - TN ZES =R HE M
= (%) (cm) (cm) (0H/F) (cm) (cm) (1-3)
2349 10 82.8 334 51.5 1.7 8.8 6.5 3.0
239 11¢ 87.2 35.3 493 2.2 8.5 5.9 3.0
243 3¢ 86.1 35.3 50.0 1.7 8.4 5.8 3.0
249 10¥ 82.8 36.0 48.5 1.7 8.5 6.2 3.0
2449 11¢ 81.1 32.3 46.8 2.0 8.3 5.8 3.0

B 21, A4 et U gaha 2y Sy

T = gat(0-9) =°1(0-9)
234 10 0.0 1.3
234 114 0.0 1.1
244 3¢ 0.0 1.2
244 10 0.0 1.2
244 114 0.0 0.1

19 A3 P 1091 HEA0 EUCH 2 B2 AIME oy

= = L
120l s~2tet= 20| 1082t B|w50] +0iA Reld A= HHECKE 22 & OF 10).

B 22, 258 MREY
- = IF 23 =& A2z a2z 4233 d24g
- (cn) m)  OWF)  @F)  (@/F)  (g/10a) (g/10a)
234 10¢ 33.6 20.8 34.1 223.7 69.3 1,0459 3238
2349 118 38.3 17.9 24.9 262.3 93.9 1,292.2  462.5

234 10& 239 11&

03 10, £BAI7|E A5 4 2t

420 \ 2023ET AFATETM



T & E0AE, &) E071(E, %) E94294(8) =38 (%)
Chit 5¢ 17¢ 521 232 34¢ 80.6b
a4t 52 17 59 289 34 76.1b
st 52 17 59 249 34 78.9b
Y-10-001-21 52 17Y 59 27 349 33.9a
Y-10-001-27 58 24 59 31 414 12.2a
Y-10-001-31 58 22¢ 59 28 399 28.3a

* DMRT: p < 0.05

SEH0IN 232 EU0| RO/ZOR J1Y £UoN MKHEES JIFOB CH, 1

o —,
A, EHO| Ro|Ho2 £UOH Y-10-001-21, 27, 310] UUCHE 24).

H 24 245 HEEH
S e ZCHZO| a4 g g= R MEdc
= (cm) (cm) (OH/Z) (cm) (cm) CH/z) (1-3)
= 33.8ab  47.9ab 1.7ab 8.3b 56cd 310.7a 3.0a
ik 28.5abc  46.2ab 2.1ab 9.5ab 6.8a 276.2a 3.0a
st 35.8a 56.6a 2.5a 9.6a 6.3abc  348.8a 3.0a

Y-10-001-21 24.2bc 33.4b 1.5b 6.9¢ 5.2d 501.7a 2.4b

Y-10-001-27  24.1bc 36.5b 2.4ab 8.3b 6.0bc  224.8a 2.3b

Y-10-001-31 22.0c 30.2b 1.8ab 9.1ab 6.4ab  221.8a 2.0b
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Y-10-001-21

Y-10-001-27

[ellollolele] o)

Y-10-001-31

G- Sol| ZLE=0~9): FTH 7= 0F2Y, 1(10%012h, 3(10~30%), 530~40%), 7(40~60%) IE0%OL)

=

2. Z=A+ 421



O 25t MREN

MIZOME ZE EZT ASOIM OOl 207}t gliolt £880| TaE £ J|ES
2 CHMI} BT M0 SO1HOZ J1Y SO0 2 SEA0ME BT > CHE > M &
oZ AHots oz MUZ|QUCHE 26 & & 11).

H 26, 252 MREN
. =3 O@ | 2& 422 AaE 4aE A
T = (cn) m  OR) (@) (@) (o/10a) (kg/10a)
CHAE 38.9ab 18.1 23.4 259 3a 76.8a 1,166.2a 345.6a
A 42 1a 15.7 15.0 218.0a 64.9a 927 .2a 276.1a
=ct 36.9ab 16.2 27.5 272 8a 78 5a 1,250.4a 357.9a
Y-10-001-21 34.6b 15.9 22.3 188 .4a 53.9a 366.8b 106.0b
Y-10-001-27 39.5ab 143 19.4 226.5a 58.6a 139.5b 37.8b
Y-10-001-27 41 .5a 16.9 10.9 170.7a 45 5a 273.3b 72.9b
iy 389 16.2 19.8 2226 63.0 687.2 199 4

*DMRT: p < 0.05

Y-10-001-21

O st wE2ds &4
ohef A

|y ct M RUAS A 10t SYSHICHE 27 &
% 12). 2 E8AG0Me 85 L ASY ot %E’S—E- 2Z9| s2k2 Y-10-001-21 A
£0| Salvianolic acid B 2 Tanshinone IIA 2% 7% =t

=A2H Salvianolic acid BS| 32 &
T > ¥-10-001-31 > CHE > adh > ¥-10-001-27 wO0IRU=D Tanshinone lIA= Cith >
Y-10-001-27 > Y-10-001-31 > DAb > STt 20|QICHE 28).

422\ 20234T AFEATETM




H 27. T A5t RELE & HPLC 24 =A

Instrument Agilent 1290 Infinity I
Column InfinityLab Poroshell 120 EC-C18, 2.1 x 50 mm, 1.9 um
Detector UV-VIS detector (280 nm)
Solvent A Water : Acetic acid = 99.2 : 0.8
Solvent B Acetonitrile: Acetic acid = 99.2 : 0.8
Flow rate 0.4 m¢/min
oven 30T
Injection volume 1 18
Gradient elution system
Time %A %B
0 90 10
5 80 20
13 60 40
20 40 60
25 80 20
30 90 10
(A) Salvianolic acid B (B) Tanshinone A
160.000 4000
140.000 - 3500
120.000 _ 3000
é £0.000 52000 B
:nl:- 50.000 % 1500
40.000 = g 1000
20.000 e 300
L
o 50 100 150 200 o 100 200 300
Concentration(pg/mL) Concentration{ug/mL)

H 28 2 PY T l5tE RENE 2E S=

Content (ug/mg-EX)

Treatment Salvianolic acid B Tanshinone 1A
CHet 46.40%1.95 1.23£0.05
a4k 44.37+3.19 1.1520.10
H4EZ Bt 59.57+10.79 1.09£0.10
o Y-10-001-21 66.6918.30 1.84+0.02
Y-10-001-27 44.31+6.74 1.23+0.10
Y-10-001-31 46.55+10.81 1.20+0.07




d(23. 7. 9. 71&)

= SoA(E, &) E371(d, &) AU+ (YY) =38 (%)
x1" 59 15¢ 59 21 32¢ 99 43
x3 54 15¢ 5% 23¢ 32 95.1a
x5 54 15¢ 5¢ 20¢ 32¢ 94 4a
x10 5¢ 15¢ 5¢ 20 32¢ 98.1a
x20 54 15¢ 5% 23¢ 32¢ 98.8a
F32| 5% 15¢! 5% 20¢ 32¢ 99 4a
* : x1,00080(ppm), **DMRT: p < 0.05
O A48 4854
el 248 MeELdE 2 20[7t UUCHE 30).
H 30. A4 HEEH(23. 7. 12. 7I8)
o % Zgdol | 3% 2R ¥E  MSd%
T (cm) (cm) (Of/= (cm) (cm) (1-3)
%1 29.3a 42 2a 2.3a 8.5a 6.0a 2.8a
%3 33.1a 44 6a 2.6a 8.5a 6.3a 2.7a
x5 32.0a 44 Aa 2.6a 8.0a 6.0a 2.9a
x10 30.3a 44 2a 2.4a 8.7a 6.4a 2.9a
x20 32.1a 41 5a 2.5a 8.5a 6.1a 2.8a
F32| 33.5a 49 Oa 2.8a 8.2a 5.9a 2.9a

*DMRT: p < 0.05

x10

a3 13 RE H2lY AN 4% HE
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O Al5tF 4=54

2E AN FE A H2(0f o

r

A|otE 0| 7|4 20| EO|R| AACHE 31).

B 31 A5t 4S54
E =% 23 =25 W2 H2E A2LT IS
(cm (m) H/=) (9/F) (/%)  (kg/10a)  (kg/10a)
x1 33.9 163.3 28.6 231.8 753 11,2742 413.8
x3 35.0 16.7 21.8 205.3 679 1,084.4 358.6
x5 335 18.6 32.7 220.5 69.8 1,152.1 364.9
x10 334 17.4 32.7 194.2 63.2 1,052.2 342.3
x20 352 17.5 23.9 224.3 740 1,223.0 403.1
F3e| 38.8 20.3 30.2 223.6 73.8 1,249 4123

(AIg 1) ROIE 2@ 55 T FAZT| H3(22~23, 1420

X 2 2 222 71F 39 5(3Y 31Y) 34
Al 845902 Jtd =%C0 48 ALY 13Y) 77.0g OF 4Y A OH FHA

7t B S5 A9 o 2(H SEAD|E Golids oAl Ad2200M 118 £&0] 108
S2EL o222 =0 FelotA2H CF of +H0MeE 118 £A| FE UAZS
133.5¢2 37 S7tsty welg A= TH

(Al 3) 29l= AY(ZH S5) oef FAH7| 43(22~23, 243

o o

7t 2 S5 AG0IM e A 479 H0|S &olet 21, 48 4&(4E 129) I
Al Y AZS 7IF 82.8922 7MY =U2H 38 ste, 48 st =0US

119 S85te 20| 2¢ 2 g 2

(AIE 5) DS AP 22) T4 HBZ U AS H2(23~24)

Jh U B Aol CHE HEZ U AES SHB0IM O, 14, BT S 3 £Z0| 1 9
24 ASHC QolHoE I o0 ASHROME AD JIF B, DA, ChMO| 3
ASHCE RoHOR ool BE 2 Rol42 9IS
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0O avznag
AZ(AR) | BB Ao =2
rorp | HEYE | B SR TY B 82 Bt
AMY | O Aot saRie U 2
2023(24) | e | o AphsTt Bakg 2 2k
1= 182} 2142} 2
(2022) (2023)

SR 25 te 25 e 25 tE
e =4 - - - - - -
UH 2L - 1 1 - 1 1
iR 1 1 1 1 2 2

Al 1 2 2 1 3 3
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