4 M F 2 AHE=t U S [ = RS-2022-RD010376
Lhetl|ls=2F LBO104 ST FC-05-0501
F oMY UK DRIPIR] Mst I7|X] 2H IR
3 H A Xt g3 = 28712 2 2N
) ST SESERX|=H HRATA

o 7 7 7t 2022 ~ 2024 ST |2 -

MIS 2R E el M AU 7|2t
1) dAt 71t S &8 STVIE i G XS o 22~'24
2) MHIE HXt TXIE 5Y71= g G+ YR ATA O 22~'24
? ﬁggg—l‘:ﬂ HEsS He e SHBAA S\ "22~'24
4) ZHEXA 7|2 AR} At ZH HSCT YR ATA 471 22~724
7 E |78 I, ViSE, MYe 2E, ZHY 24

ABSTRACT

This study was conducted as part of the Gangwon Potato High—Value Industrialization
Package Project, with the aim of developing and disseminating cultivation technologies
for a stable supply of high—quality potato raw materials. The ultimate goal is to increase
farmers' income through securing stable markets for potatoes in the Gangwon region
and to support the development and industrial expansion of processed potato products
by ensuring a consistent raw material supply to processing industries. The results of
Sub-project 1, which focused on developing technologies to improve the efficiency of
mechanized potato planting, are as follows: In the trial for producing small-sized seed
potatoes suitable for mechanized planting, ‘Sumi’ showed a 42% higher vyield of
small-sized seed tubers at a planting distance of 75%x10 cm compared to 75%20 cm. In
the varietal selection trial for mechanized planting, the proportion of seed tubers
weighing less than 50g at 75x10 cm spacing was highest in ‘Sumi’ (67.3%), followed
by ‘Oryun’ (46.3%) and ‘Poongnong’ (29.2%). These results indicate that ‘Sumi’ is the
most suitable variety for producing small-sized ((b0g) seed tubers for mechanized
planting.

Sub—project 2 aimed to develop a low—cost digital agriculture technology for potato
cultivation and conducted various experiments to validate its effectiveness. The research
focused on moisture management in open-field potato farms in major production areas,
the development and application of an automatic irrigation system, and the analysis of
growth and quality. First, spring potato cultivation was conducted in the Gangneung
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region, revealing differences in growth and vyield among varieties. The Dubaek variety
showed superior growth and higher yields compared to the Sumi variety. Additionally, an
analysis of optimal irrigation timing and rainfall for each growth stage confirmed that
water management is a crucial factor in potato growth and quality. Insufficient irrigation
significantly hindered growth, particularly during tuber formation and tuber enlargement
stages, making adequate water supply essential. Through the development and validation
of an automatic irrigation system, the study confirmed that precise moisture
management is possible using soil moisture sensors. Experiments divided soil moisture
retention rates into 30%, 20%, and 10%, analyzing their effects on potato growth. The
best growth and vyield were observed when maintaining 20-30% moisture. In contrast,
at moisture levels below 10%, growth deterioration was evident, with tuber formation
delayed and potato sizes reduced due to insufficient irrigation. Furthermore, an analysis
of the effects of irrigation methods on potato growth and quality indicated that
subsurface irrigation was more effective than surface irrigation in terms of both yield
and quality. Subsurface irrigation provided more uniform moisture supply, stabilizing
potato growth and reducing disease incidence. In contrast, surface irrigation led to
inconsistent water supply, resulting in reduced uniformity in potato quality. Yield and
quality analysis showed that a drought period of more than 30 days led to a sharp
decline in potato vields, with shorter drought periods causing less severe reductions.
Subsurface irrigation improved the proportion of marketable potatoes and overall quality.
When comparing non-irrigated plots to those with automatic irrigation(25%), total yield
and quality differences were minimal, but automated irrigation ensured more consistent
quality. This suggests that automated moisture management technology contributes to
the stable production of potatoes. This study successfully established optimal moisture
management techniques for potato cultivation, confirming that automated subsurface
irrigation is an effective method for improving potato growth and quality.

Sub-project 3 aimed to develop potato—based materials and processed products to
promote highly value-added potato industrialization, utilizing breeding cultivars from
Gangwon-do. The raw basis sugar content by variety was high in Jahwang and Jami at
1.09 g/100g and 1.04 g/100g, while Sumi, Pungnong, and Oryun were low at 0.65
g/100g, 0.37 g/100g, and 0.32 g/100g, respectively. The ideal reducing sugar content
for raw potatoes when processing into chips is 0.1-0.33 g/100g, and 0.5 g/100g for
French fries. In terms of simple reducing sugar, Oryun and Pungnong were analyzed to
be within the standard range for chip processing and French fries. The starch content
was the highest in Oryun at 20.27% (raw basis), while Pungnong, Jami, Sumi, and Jami
were low at 18.69%, 16.85%, 16.24%, and 15.48%, respectively. When using raw
potatoes for chip processing, it is thought that Oryun and Pungnong are likely to have
starch content of 17% or more and reducing sugar of 0.1% or less. The total
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polyphenol content of Jami, Jahwang, and Pungnong was 33.52-68.87 mg/100g, with
Jami having the highest at 68.87 mg/100g. The total flavonoid content was 1.52-19.18
mg/100g, with Jami having the highest at 19.18 mg/100g. The anthocyanin content was
0.08-3.96mg/100g, with Jami having 3.96 mg/100g, which was higher than the Korean
colored potato Jasim at 2.5 mg/100g, but lower than Jayoung at 11.8 mg/100g and
Hongyoung at 9.1 mg/100g. In order to promote the quality excellence of self-cultivated
multipurpose potatoes in the future, we will continue to analyze the physicochemical
characteristics, effective ingredients, and excellent functional ingredients of each variety
to provide accurate information to farmers and consumers. In addition, we will develop
processed materials using potatoes to increase potato consumption and continuously
develop processed products with improved added value.

Sub-project 4 was carried out to develop a win-win model that connects producers
and consumers by expanding the use of potatoes produced in the Gangwon region in
processed products and developing related marketing strategies.

To analyze the status of potato-related processed products and businesses in the
Gangwon region, data from the Integrated Food Administration System (2023) was
utilized. As of 2023, there were 66 potato—processing companies in the Gangwon
region, with total sales amounting to 43.42 billion KRW. To assess the current status of
food ingredients and processing technology development for high value—added utilization
of potatoes, a patent trend analysis was conducted. This analysis included both
guantitative assessments and qualitative analyses focused on core intellectual property
technologies, using OS-Matrix analysis for the latter. For the demonstration of regional
distribution and sales models, trends in wholesale potato distribution and processed
potato product sales were analyzed. Based on data from the Agricultural Products
Distribution Information System, Gangwon's annual shipment volume of potatoes
decreased from 73,383 tons in 2020 to 61,936 tons in 2022, then increased again to
74,925 tons in 2024. The transaction value rose from 69.1 billion KRW in 2020 to 109.1
billion KRW in 2023, then decreased to 96.1 billion KRW in 2024. The average
wholesale price increased from 941 KRW/kg in 2020 to 1,570 KRW/kg in 2022, then
dropped to 1,283 KRW/kg in 2024. The five-year average shipment volume in Gangwon
State was 68,971 tons, with Pyeongchang accounting for 63.6% (43,848 tons), followed
by Hongcheon (7.4%), Gangneung (6.3%), Hoengseong (4.8%), and Jeongseon (4.4%).
The five-year average transaction value was 88.6 billion KRW, with Pyeongchang
contributing 65.3% (57.8 billion KRW), followed by Hongcheon (6.6%), Gangneung
(6.3%), Jeongseon (4.7%), and Hoengseong (4.1%). The five-year average wholesale
price. was 1,284 KRW/kg, with Jeongseon at 1,372 KRW/kg (106.8% of the Gangwon
average), Pyeongchang at 1,319 KRW/kg (102.7%), Wonju at 1,305 KRW/kg (101.6%),
and Gangneung at 1,283 KRW/kg (99.9%). Using data from the Integrated Food
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Administration System, trends in the sales of processed potato products by municipality
were also analyzed. The sales of processed potato products in Gangwon increased
rapidly from 17.3 billion KRW in 2019 to 43.4 billion KRW in 2023, although growth has
recently slowed. The five-year average sales in Gangwon stood at 32.8 billion KRW,
with Wonju accounting for 41.6% (13.6 billion KRW), followed by Yanggu (20.0%),
Gangneung (12.0%), and Chuncheon (11.7%). By product category, the five-year average
total sales of processed potato products in Gangwon were 32.8 billion KRW, with
snacks accounting for 23.8% (7.8 billion KRW), bread products 22.6% (7.4 billion KRW),
dehydrated processed products 19.1% (6.3 billion KRW), noodles 13.4% (4.4 billion
KRW), and rice cake products 11.1%. For the study on a high-quality raw material
supply model based in the Gangwon region, farmers from six cities and counties—such
as Wonju and Samcheok—that participated in recent pilot projects cultivating new
Gangwon potato varieties were surveyed. One representative farmer with relatively large
cultivation acreage was selected from each region to assess cultivation stability, price
competitiveness, and distribution channels. According to the survey, the ‘Poongnong’
variety had the disadvantage of requiring 1.3 times more seed potatoes due to fewer
eyes, a longer dormancy period, and delayed sprouting, which can reduce emergence
rates when planted without visible eyes. However, it demonstrated advantages such as
strong resistance to pests and diseases (suitable for eco-friendly cultivation), 1.3 times
higher vield of marketable potatoes compared to other varieties, high marketable ratio
(suitable for military supply and school meals), and excellent storability, allowing flexible
timing of sales at higher prices. The yield of Poongnong potatoes was 14-15 kg per 3.3
m2, which was about 3 kg higher than Dubak and Seolbong, and about 1 kg higher than
Tongil. However, its selling price was 6,000 KRW lower per 20 kg compared to Dubak
and Seolbong, and 5,000 KRW lower than Tongil. Despite the current market price of
Poongnong being approximately 15% lower due to limited recognition, its vield is about
30% higher, resulting in roughly 10% higher total revenue. The processed potato
products developed by the Agricultural and Food Research Institute include three items:
Potato Cube OngStar, Fluffy Potato Meal, and Potato BauBeer. Among them, Potato
Cube OngStar and Fluffy Potato Meal are in the prototype stage, while Potato BauBeer
has already been commercialized and is available in the market.
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75x10cm AIFF0IAN 972 7HY HUCH, FF FEFS 75x20cm ARMFUA 922g/F= 7+

ST

=4 LHEHRD B2 1708 A= 756%20cm AlF0IM 113.8g2= 7+ =4 LEMRRH, S+
2 75x10cm AI@T0IM 10aY 5,192kglZ 7R =7 LIEtGT, 75x15cm A@TR0IA 10aE

4,443kg, 75%20cmAIETR0IA 10 3,689kg22 1A WAL 75x10cm AIETUAN EA
4 He Zite TR B2 MAFS0 oot AR HH I, SSUAY VA IES At

M ditE feh MY MAH-EE 756x10em7t 71 HEet Aoz Atz ECH(E 4, O3 3).

b
4 op
N <

n

A
H 4. 3 2EY

=k
wee O o @ w I
WD @A TIEQ  (e/10) %)
75x10cm 47.4 9 649 70.5 5,192 141
75x1bcm 30.2 8 833 100.2 4,443 120
756x20cm 23.2 8 922 113.8 3,689 100

* 1089 MA F=4= 1 75%10ecm - 13,333F, 75x15cm - 8,889%, 75x20cm — 6,667F

07. 4Xe+

>



[ 75%x10cm ] [ 75x15cm ) [ 75%x20cm )

I 3. B WAUE @ L A%

=

015852 19618 D=0M |98 S22 =5, WE, Urd 522 R|U=0l= 197550
CYE0 50832t R2Uete] WHESCZ M= 2 F30IH. 55| #0IFS2 HY0|E0 Lt

E40] AN s7H0M iR HSE ot UL 01X YR YIEYS ZAfet ZaE EH
E

Ple ZE MEF0M 53278z SLOH ZAMEUCH, EE2 75x20cm A|RT0A 100%=
74 =2 LERRD, 75x15em AIETO0IN 96%2 7HY W LIEFHOLE Mald 3 xfol= GIRACH
76x20cm A0 =& b6cm, Y 41emzZ XYR 4=0| 7td 24 otl, = d+e=
£ AN 1= SRR

. 4% £y

B 5 AR 4S54
TS e =5 TP PN
T 2 i
e @.2) (%) (em) (cm) Oh/%)
75x10cm 5.27 97 51 37 4
75x15cm 5.27 96 53 39 4
75x20cm 5.27 100 56 41 4

X ZA IS = 3025 99)

SO0IZRS 37|18 nd4 Zite B 61t 17 4% 2 75x10cm AlETE &1d47t 305
317702 50g0[8t AFZAMIE 15471, 50g0IA AM47F 163702 ZALEQUCD, 75x15cm Al&T=
E1Z47F 3039 319702 50g0[8t AFZMIE 11870, 50g0I4 AM47t 201702 RAHEQID,
75x20cm AgFE E0A47t 305Y 319702 50g0|2F AFZAZE 237, 50g0|4 AfALIt 237
N2 ZAEQICH B 69 2z = Of SM 80| Mgt 50g0|2te| AGAME HAtsH| el
75x10cm2| LATHHIZE R2] & A2 MZECKE 6, 18 4).
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L. 2% 54
H 6. 271¥9 1|4
EXTEZEN
A 2z 0~10g 10~20g 20~30g 30~40g 40~50g 50gO|At T
(1/30%)
75x10cm 25 44 35 28 22 163 317
75x150m 21 31 22 29 15 201 319
75x20cm 31 46 27 29 23 237 393

40
35
30
25
20
15
10
5
0
0~10g 10~20g 20~30g 3040g 40~50g
B 75x10cm MW 75x15cm 75%20cm
(F718 18+ (50g0[ot &+ Z2)

O 4. X 8 Y

2O0|UXC & 22N ZAZEIE B 71 20 75x10em A& 50g0|2t A7 ZXH|S
0] 48%=2 7t =U1, 75x15cm AEF0A 36.6%=2 7t QAT FH WAL= 75x20cm
MNETOM 13172 7HE =24 HEIRRH, £ LEEE 756x20cm A@T0IM 1,051.6g9/F2
71 A UERHCH 7 1S fAE 75%20cm AIETO0N 80.2g2Z 7t =H UEIGOH,
ZH2 75x10cm AN 108 4,877kglZ 7t =H LEMEL, 75x15cm AlET0|A
f 4,395kg, 75x20cmA|ET0IM 10a 4,207kgl 2 7HE HQUCH 0|2{8H Zuts A0 9
A BZ7H01 oot Al A2 MH &1, H0/ZXe 7|74 MES st AAM Mits

1o MY MALEE=E SSUARE 20| 75x10cmZt 7+ HMgfet A=z Ate EHE 7, 13 b).

o = op
3 & 0
ol

H0

= A
g PP I me o mz o+ 2 e
oD @F G /10 (%)
75%x10cm 48.0 10.6 609.7 58.1 4,877 116
75%x15cm 36.6 10.6 824.0 7.7 4,395 105
75x20cm 39.5 13.1 1,051.6 80.2 4,207 100

>

07. 4Xe+



[ 75x10cm ] [ 75x15cm ] [ 75x20cm ]

I3 5. 40 MAYE © 45 A%

(A1 3) dxt SM 018 LE 7[AIEt HES MY

20|ZXe XME Ms EM2 H 89 Anet & 7Hap|2t des B AN 52 oAl
LIERLOD), 75x200m AIBROIN £318, A%, ZN0| 718 w7 LI, 75%100m AIEROIA
JHY S UERCL 2 X0l QI
Ea |
7t 8 54
E 8. A% 4SS
Vi1 =318 XXt 74X} Z4A
el 2= gl oy (cm) (em) OH/2)
75x10cm 5.25 95.3 51.9 33.0 2
75x15cm 5.25 97.2 52.0 32.2 2
75x20cm 5.25 98.7 3.6 33.9 2

2020 4% 5

¥ 6).

20244 ANHHFAEDIM

tM==7t 387702

= 37|¥ 1A% A= B 99 ZCH 75x10cm AlgTE
= 7107H2 10~60g0|2t AFZA 7t 47871, 50gO0|& AA7t 232702 Z1|447
75x16cm Algle 1E7t 60FY 552702 10~60g0|2F AZAM7E 23371, 509014 aM=a=7t
319742 75x10cm AT Chgez2 E1ES7t ES

521742 10~50g0|2H AFZA7F 1357}, 50904

1, 75%20cm AlgTes &1

E0/247} 7t

+7t 60

A4t 60%
'.

t

HAHE 9,



Lt =& 4

29 F7IE 18+
A 2z 10~20g 20~30g 30~40g 40~50g  50gOJAt el

- ° (1/60%)
75%10cm 235 99 79 65 232 710
75%15cm 91 47 42 53 319 552
75x20cm 54 23 31 27 387 521
(F71¢ 18 (10~60g0[5t g 2I)

=0lgxe M

67.3%= 7%

FUAL

ES=1YSE=S
To o=

toOlefet 2=

g 6. w01ght =&

U0 ot X

=
sy

LOotO
IT M—

LtO}

KM

A=A =7

, B

==Y i)
T o

L RY 2FrE

B 102t ZTh 75x10cm AI@T0IA 50g0J2t Az ZXH|E0]
75%x20cm A[ETOIN 25.7%= 7+
TOIM 11.871= 71 =/UCH, =T WFE2
o 1705 BAE 75x20cm AIETOA 86.1g2=2 7H&t
10ag 3,766kgl= 7ty =411, 75x15cm
of 2,983kglE 7HE 9t

75x10cm Al
75x10cm A@F0IM 470.8g/F2 71y RUCL B
75x10cm A|&T0|A
AN 10a 2,955kg, 75x20cmA[d7UA 10a

toil ofgt zuel Aoz HH

=TT O
Sict
B 10. 3N 84
" £ M
oJatr
T e 503%,) niE:ES hiE: =S Iz * g K|
G (0/F) 5@  (kg/10a) (%)
75%x10cm 67.3 11.8 470.8 39.8 3,766 127
75%x1bcm 42.2 9.2 554.1 60.4 2,955 99
75%x20cm 25.7 8.7 745.7 86.1 2,983 100

07.

YRS

>



SO|ZXS MM £2MHE B 111+ ZCH 75x10cm AETA 10aY Z0ALIF 157,77402
71 WAL 75x20cm AATFOIM 102 SUBS7t 57,892702 71 HIUCE. 5090|2He] AMPE=
75x10cm Al@0AM 10a 106,18270= 7+ UL, 75x20cm A|FF0A S Et 20|
14,8782 71 ML 50gOITHe] AMH[E2 75%10cm A[RFO0IM 67.3%, 75x15cm Al@+
42.2%, 75x20cm A&7} 25.7%2 RAE|QUCEH ESH 50g0IAt] LAl AlMza= 75x10cm Al
SHAUA 10aY 51,592702 71H& HUCH, 756x20cm AETROIA 10aY 43,014702 748 HRULY,

H 11, 44 2

| 2 E1z4 AMS AMHIg A MMHIg
(74/10a) (74/10a) (%) (74/10a) (%)
75x10cm 157,774 106,182 67.3 51,592 32.7
75x15cm 81,779 34,511 42.2 47,268 57.8
75x20cm 57,892 14,878 25.7 43,014 74.3

* 102 XA == 1 75x10cm - 13,333F, 75x15ecm - 8,889%, 75x20cm - 6,667F

0>|

LOIZRL AM 2HE2 B 129 20 =Y 2Fe= 75x10cm AIEF0IM 81702 718 HULD
AMEBE 67.3%Z 7t =UCH, 75x16cm ARTFNA 474, AMES 42.2%2| HIES EMEI%
1, 75x20cm AIFTFOIM 2370, AMEL 25.7%2 71 HULCH(HE12)

12, AN A
Iy _
ey e 7A AZ m 3 Az X|4 ﬁ?i/jb
Ci/=) (o/F) 1715(0) (kg/108) (%)
75x10cm 8.1 1721 21.3 1,376.6 574 67.3
75x1bcm 4.0 101.7 25.4 542.4 226 42.2
75x20cm 2.3 59.9 25.7 239.6 100 25.7

oD 1ONe AREAZE 50g ORI A, D 0 AMB/EME x 100
20|ZX9] MM 2ZFMES B 1310 ZCH = 1|1da= 75x20cm AIFT0A 6.47H2 7HAF Ut

T, 50g0JAtel ZIXtOl AMELE 74.3%2 JHE =UOD, 75x15cm AIFTOA 527, MM
57.8%2| HIE2 XAEQUD, 75x10cm ART0IA 3.87 H MMEL 32.7%2 71 HUCHE 13).
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EH
)
0x
P
&
oE

A M)
WHEE ame azs B 2 > 3 R N(ﬂ/fp
WD @D HEQ  (e/108) (%)
75x10cm 3.8 298.7 79.3 2,389.7 99 32.7
75x15cm 52 452 .4 87.0 2,413.1 88 57.8
75x20cm 6.4 685.8 108.0 2,743.5 100 74.3

I VRS HRRAZE 50g Ol HAY, D 1 HME/EME x 100

SOIRIS] LIS M2iZo) WSS B 149 2t 75x20cm AIZTROIA JIA7E 19.3%2 7t
o =/, 75x15ecmOlA 15% = 7HE JUCH, FIAE 75%10cm AlF0A 8.3%= 7H& =
[ET, 75x20cm ABTOIN 5%2 71 WICh SNBS, URZAMEREE0RIA, Gge B
ABTON SBIR| QIotom, PRt HHOIMe 75x20cm AIETOIM 7.3%, 75x15cm AlET
6.8%, 75x10cm AlZiT 5.2%2 02 Wi wAGIOLE 2 Xj0I2 HOXIE YUTHE 14, I 7).

-

H 14, W28 daFol LUE(%)

FAH
WEE M @i MBS oa0 T oM gl
75%x10cm 16.7 8.3 0 0 0 0 52
75x15cm 15.0 6.7 0 0 0 0 6.8
75%x20cm 19.3 5.0 0 0 0 0 7.3
[ 756x10cm ] [ 75x15cm ] [ 75x20cm ]

a8 7. MAAE A 2E AR

>

07. 4Xe+



ZRITAM 20255 SAF ZE0=Z oHo| Zstn Al)
EZ0|0f 2T FMX| STM0N 27 PR

0| 20|20t 2 HEZY 5K EEO
2UZ DE AFTON SUSHH Liek
582 00.8%2 JH BOLT. 75x10em AIBTOIY EHO| 64.3m2 I 290D, zyg%
75x15cm AIBTOIN 50.8cm2 7hE EQT, Fak 75x10cm AIETOA XY
A LIERSOLE 2 ROl QIRUCH

o
Y
N

~
\J
=
Hu
N
0z
AL

] 5tz 2358 E 7%} 2
MAUE o) o (cm) (cm) /)
75x10cm 5.22 94 .8 64.3 47 .4 2
75x15cm 5.22 98.2 64.0 50.8 2
75x20cm 5.22 99.5 61.4 47.2 1.7

QEZXC £ EN F IJ7|Y 1FS ZE H 161 2 75x20cm AlETE 1St 60
g 595742 10~50g0I2F A7HMZE 18271, 50901 HAM%7t 41302 7P EUCn,
75x15cm A+t 4357t 6038 550742 10~50g0(2F AAMZE 1917, 5090l &Ma=7t
359712 75x20cm Al@T O2lz ZuZ7t HUL, 75x10cm Alg+Hls 187t 603Y
538742 10~50g012F AtAM7E 2497, 5001 M7t 289712 748 HUCHE 16, 1Y 8).

L. 2% 54
H 16, 371¥ 1jz%
T e 10~20g 20~30g 30~40g 40~50g  50gOI4t Rl
(7H/60 )
75x10cm 122 39 49 39 289 538
75x15cm 92 38 32 29 359 550
75%20cm 79 35 29 39 413 595
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140 700

120 600
100 500
80 400
60 300
40 200
= 0 10 A Bl =
0 0
10~20g  20~30g 30~40g 40~50g 75x10cm 75x15¢m 75x20cm
B 75x10cm 75x15cm M 75x20cm m10~50g0|2F m5050| %
(718 L&) (10~50g0lst &= 2E)

8 8. LELA =&

m
0x

QRELXS FN SFHES H 178 ZLh 75x10cm  AFTOIA 50g0[%F AFA ZAH|E0]
46.3%2 7H& =U%1, 75%20cm AETOA 30.6%=2 7t WUCH FE WAL= 75x20cm AlE
FOM 9.97HZ2 1R U, T WASL 75x20cm AIHTOIM 902.8g/F2 7HE EUCH BT
108 A= 75%20cm AN 91.1g22 7+ =4 LEHECH, SM4FHS 75x10cm AlgT
OlM 10aY 4,648kgl= 7t &1, 75x15cm AIETRNA 10aY 3,878kg, 75x20cmA[&FL0{ A
10ad 3,611kgl 2 1% HUUCHE 17).

B 17. BM 224

2 M

wee  CUF am ae w2 o+ e e
WD @A VB (10 %)

75x10cm 46.3 9.0 581.0 64.8 4,648 120
75x15cm 34.7 9.2 727.1 79.8 3,878 107
75x20cm 30.6 9.9 902.8 911 3,611 100

CEUNY AN £YS B 181 2 XY BFAE 75¢10cm ABTOIN 412 I Y
I AMER 46.3%= 7t &UCH, 75x16cm A[FTUA 3.471, AMEE 34.7%2| HIEE2 A
HoUT, 75x20cm AIETOIN 37K, ANMSS 30.6%2 71 HUCHE 18).

>

07. XA



FH

18. AN £2M

- sak AKE
*2|Uh yz+  uE 0 =R+ A )
OWE  @F  BE  (e/10a) (%)
75x10cm 4.2 98.2 23.4 785.4 191 46.3
75x1bcm 3.4 77.2 22.8 411.8 139 34.7
756x20cm 3.0 73.9 24.4 295.5 100 30.6
JoT e AXEATE 60g OI2AQ LA, b 1 AMB/EME x 100

QEUNC| M FES B 192 20 FE deE 75x20cm AEFON 6.97M2 7Y T
1, 509019 ZRRI HMEE 69.4%= 7t =ULM, 75x16cm AR 5.87H, SME2
65.3%2| HIE2 ZAFEI}LT, 75%x10cm AN 4.87 |'| 22 bI.7%ZE 7t FUCHE 19).
B 19 M =34

N A A
_ AFA
XMe|le IEZEN 1AZ R EN- PNES (;I/jp
Ch/z) @/%) 1) (kg/ 10a) (%)
75x10cm 4.8 482.9 101.3 3,862.7 111 h3.7
75%x15cm 5.8 649.9 112.4 3,466.2 105 65.3
75x20cm 6.9 828.9 120.4 3,315.9 100 69.4
J DN ZRIEAIZE 50g O[ARl TR, b 0 HMB/EME x 100
QEAXS HRIF M| UME2 B 202+ ZCh 756x15cm ARTOIM 7I1>¥M7t 6.5%=2 7+
f IACH, SIME 75%20cm Al@-20IA 3.3%= 7+ =4,

=0t 75x20cmOllA 2.6%2 T
75x10cm Al@TollM= % MEHR| QYT

5x10cm Al 0ME & 3PX| AT

LRUOHK| PARUTE. Ol2{et
o Z
o

—

H 20, W28 daFol Lds(%)

. EAZES 75x20cm AIBTOIM 4.8%2 THE EUC
ZMHEY, HiO2IA, oY, CiEoye

& S
Holol= Zolil Nz SHESU= ©

= AETO
ofst S40| Bt

—/

FAH
Melng  vleM @ sdas 020 TOES om paop
75%10cm 3.7 0 0 0 0 0 0
75%15¢cm 6.5 1.7 2.9 0 0 0 0
75%20cm 2.6 3.3 4.8 0 0 0
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BN XN 4S SN2 B
Sl LIEROD, 75x20cm AIBT0IN £38 99%=2 71y
73.9om2 ¥ UUOD, FES  75x20om ABTOIA 60.5

TOA = 1712 SLoIRAHE 21).

S =0

219 Z2met Zrt JHsH|

FUL,

= 5Y 23YUZ ZE AETON 5L
75x10cm AIET0A =0
cmZ 7t UL, s EE AY

=S
7t 4% 54
2 21. AT 4859
2l U b 238 =% ZE RS
(2,9 (%) (cm) (cm) h/F)
75x10cm 5.23 97.1 73.9 59.9 1
75%x15cm 5.23 98.3 72.4 58.6 1
75x20cm 5.23 99.0 72.0 60.5 1
SR 2 EN S F7|8 A4 ZAts H 229 2Tt 75x10cm Al@TFeE S1A%7F 60
FH 462702 0|5 10~60g0|Tt AFAMIE 249702 71 HUCH, 756x20cm AEFUHA E1HS
7t 60FY 372701F 10~50g0|2t AAMZL 182702 71 MRAULH, SSLAVL ANEFESL 0|83
I QSEZI HIIGIN] AFAN 27t HUHOZ AL S 2 YN MM HIS0| U2 BE S
gel golof 7|e1st Aoz Mo HLKE 22, J8 9).
L. 2% S4
H 22. 37|18 1|4
KAl 2l 10~20 20~30 30~40 40~50 50g0|At sa8+
75x10cm 53 31 25 26 327 462
75x1bcm 23 12 10 10 320 375
75x20cm 20 11 9 9 323 372
700
600
500
400 327
300 320 EE
200
100 249 191 182
0
75x10cm 75x15cm 75%20cm
10~50g0| 2k 50g0| &¢
3718 g+ (10~50g0(5t &+ i)

>

07. 4Xe+



EsZXe EM £THES H 231 ZCh 75x10cm  AIET0IA 50901T A ZXH|E0]
29.2%2 7t& =0, 75x20cm AETOA 13.2%=2 7t HUCH FE WAL= 75x10cm A
oM 7702 7P =UCH, FE IBSL 75x10cm AIEFUN 784.2g/F2 7MY HUCH T
1740 2= 75x20cm AlRTO0IA 2025922 71 =/UCH, SMHE 75x10cm AlET0IA
10aY 6,274kgl2 7}A &QtT1, 75x15cm AETROIA 10aY 5,464kg, 75x20cmAI&T0IN 10a
o 5,009kgl= 7ty HUCHE 23).

H 23. BN 434

= A

wee 9 T s mz o+ 3 e
WD @D EQ (/10 (%)

75%x10cm 29.2 7.7 784.2 100.8 6,274 115

75%15cm 14.7 6.3 1,024.4 164.3 5,464 109

75%x20cm 13.2 6.2 1,252.3 202.5 5,009 100

AN M FHES B 242 20 3T UFF= 76x10cm AN 2.3002 71y BEU

1 AMEBE 292%2 7HE =M, 75x15cm AIETROIA 171, AMEL 14.7%2| HIES ZALL
AT, 75x20cm AIETO0IA 0.87H, AMBE 13.2%2 7HA HUCHE 24).

H 24. AN $24

A M
XELE niPZES nIPZES o 3 F NES é?j/%ﬁ
1/ (9/) 17H3(9) (kg/10a) (%)
75%10cm 2.3 57.9 25.2 463.0 342 29.2
75x16cm 1.0 25.4 25.4 135.3 166 14.7
75%x20cm 0.8 20.4 26.0 81.4 100 13.2

J oD Ke] ZRRAZE 50g DIRRRl AR, b AMS/EME x 100
SUNY UM dd= B 259 Zh. Y dBxs 756x20cm AlFT0M 542 &R,
5OgO|Jg | AR SMEE 86.8%= 71 EULH|, 75x15cm AIFTOIM 537, 4ME2 85.3%
o HIZ2 ZAMFRUL, 75x10cm A0 547H MMEE 70.8%=2 I HUCHE 25).

mo ox
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H 25 &M 232

- CRat AKE D
Heg  mas  nEE ! P TS )
OWF @D 1MEQ  (e/10a) (%)
75%x10cm 54 726.3 134.5 5,810.6 109 70.8
75x15¢cm 5.3 999.1 190.3 5,328.4 108 85.3
75%x20cm 5.4 1,231.9 227.4 4,927.9 100 86.8

S 1HS] HAEAIZE B50g OlYRl AL, D 1 HME/EME *x 100

S UQIF YelTol HlE2 B 269 20t 2. 75x10cm A|TUHA 7|-€M7t 6.7%
WIvs,

2 7Y = UERA, 75x20emOA] 2SR B, SHES2 75x15cm AlFTUA 1.8%=
IR, HHA] A0 ZHokA UL EoF SIHA, HEZMERE, Hio[2Ad, A, O
WOIH2 Z= AIFF0IA LYSHA] LUTHE 26).

26. Li-2F M2l LdE(%)

_ _ WS ZH  HEO|2{A
M2l JEM e EAZE ”tﬁg * é‘ oy o
75x10cm 6.7 0 0 0 0 0 0
75x15cm 5.0 0 1.8 0 0 0 0
75%x20cm 0 0 0 0 0 0 0
[ 75%x10cm ) [ 75x15cm ) [ 75%x20cm )

2 10, E= AR

A 714 T 0|8 MES HE AE 8 545 SYHCE Qo 2 & 271 OF 99| 2t
ot ZLf. 0 ZXIE 75x10cm AFF0M 10aY S 167,77470, LM 106.1827H, AME
67.3%=, 2LELA 75x10cm AT 1023 ZdE+ 119,6537, LM 55,3537, LM
46.3%, SSHUA 75%10cm Ald+ 1OaEr Fd= 102,66470, M= 29,9787H, AMa 29.2%

HOp SoEs OH] AM7t 7H B2 A2 ZAERUN. Olet 212 = If REF X SsHA

\I

S0 00 30| Qds| 24 2 HEad 450 ot R T NAS et SM &8 74 IS
of 7rg Xefet 2892 MHEL R 27, 18 9).



" 27. ¥4 (21 © 7H/10a, %)

TAAz2|

75x10cm 157,774 106,182 67.3 119,553 55,353 46.3 102,664 29,978 29.2

75x1bcm 81,779 34,5611 42.2 81,483 28,274 34.7 55,656 8,167 14.7

75x20cm 57,892 14,878 25.7 66,114 20,231 30.6 41,335 5,456 13.2

* M 609012 A T, AME aM/ERES

180,000

160,000 80
140,000
120,000 60
100,000
80,000 40
60,000
40,000
I I 20 14 7 13 2
20,000 l
. E I -
ENAES 2M3 SHESF 2MF A AMF 0
(7H#/20a) (?H/10a) (7H/10a) (7H/10a) (7H/10a) (ZH/10a) 75x10cm 75x15¢cm 75%20cm
~ = mZe —
- . == =40 m2F wEs
m 75x10cm 75%x15cm m 75x%20cm
A o
(719 8= (50g0I2F F#AM HIZ(%))

(NI 4) 2R THSWH B2 MAY o ZRY 73

dA IS Yo OE oty & e 18 s7

? BN SM X2 2F JH=bV|7F 5E 232 SYo

W} 19% =9tOm EMX2|7} & 58.5cm, A 4

55.9cm, &% 38.6cm, 44 2.370 2Ot 2L
BMUR= 7|ALEAl OZESRN S0 M2 5f9‘19'31, EMNZS Rx 90| ot ME=2X7t
Lot

A= ChSnt 20 40|ZKte] A
de2 SM7t 92%= HEM 73%
3cm, 44 35712 EM X2l AET =A&

rgr
lo oz
=

*
52
o]

ful
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A TS

7t. & 0|
© M= 54
28 NgF 45 £4
22| ue Mt iy =3 a% 4=
© (8,9%) (%) (cm) (cm) O1/z)
HM 5.23 73 58.6 41.3 35
ENM 5.23 92 55.9 38.6 2.3
201 A ) [ DIEEEMYAD ] [ &= 2A 2y ]
( 714 & ©E ]
SO 28 E4 § F7|8 g+ Zies U3 20 SAIEE 5287t 109 64,957
JHE 50902t 29,7397H2 HMIIE AlET &1d= 62,00071F 50g0(2t 22,1747 Hot B2 A

OF ZTAFEIUCY.

07. 4Xe+

>



@ =g 54
H 20, 27|¥ jzs (491 - 7H/10a)
XeE|LE 50g0] 2t HM=(50g014) S8
=% 22,174 39,826 62,000
SA 29,739 35,217 64,957

IS Mg+= 10a 9 gA+F0|

AOZR TELL0| G2 4234 7Y TS 25 21, SA
| 10a% EMATS 4,557kg2 HMIE AT f

4,083kg2 HAM AT O] 31% U

s
Hl 19% S+ ZUE =& ofU.

souge  S000E! 50|t AAMSZHE0g014) S

° (A 42Hkg/108) X%) 4ka/108) XR(%) 22kg/108) X%)
HAM 45.8 699 100 3,120 100 3,819 100
SM 35.8 474 68 4,083 131 4,557 119

* YA 50g0lY F4/10a

ES U9 42 MM EN M2 B5E JHgV|7F bE 28492 =Y
2 M 72% HOH 17% EUOH, BMFI SEE 66.4cm, 2
H2l AIBT % 50.8cm, 2% d6om, 2 1470 HCt LA B

IRACH, E8iE2 SM7t 89%
f 52.3cm, 8= 1.7702 &AM

L. 5

H# 31 N7 45 54
_ Hat| s3ig =5 a1 vy
2] L
el the (2.9 (%) (om) (cm) )
ESHN 5.28 72 66.4 h2.4 1.7
= 5.28 89 59.9 46.0 1.4

BsUN0l 4 4 3 Y UYL B USY ZOh SAIES 14Tt 10aY 38,870
|

7HE 50gOIZt 4,957 =2 HMIE Al S10E428,17471F 50g0|2t 556570 HLH HE A=
ZAHE| AL
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B 32, 718 13
: EFEE
el 50g0I2H7H) AHK2:(500LHH) i
2NM 5,565 22,609 28,174
A 4,957 33,913 38,870

SSTUAS IEYHHN OE +3d 7 Algs st 21 SAIE Algd+e 10a § MM
0| 4,852kg2 HEAMME AT CHH| 17% LAUCH, 10a Y SMSTS 4,983kgE HMIIE A

- OiHl 17% S+ 212 =5 offlH

H 33, 5 434

50gmlEt ANAH(E0gOIAY) A

_ 50ga[2t
2|Lhe
HeLhE (%) +Hkg/10a) X(%) $H(kg/10a) X (%) E(kg/10a) K4(%)

ESUN| 19.8 113 100 4,165 100 4,278 100
= 12.7 130 115 4,852 117 4,983 117
A0 EM ) [ 201 ZEM ]

[ 5 M ] [ 85 EM ]

>

07. 4Xe+



- ZHE 24 (B &/10a) -

7L =0|
OgAel MSYEH ME MY 24 Zite USt 2hh SN ISS ofiE o 2MIE Hl S
Jtel= 019y 2 E 10ad 1,387,450H22 ZAERIC. Ol= QI7iH| & & SALES 3y &

O

ULt

1

Jt0f ofet ALz TEH

0lolx 24(B)

o &7t=k= 012i(B= atb)

o &7t== HIE
e - X 1kg 714 : 1,285¢
- Q174 HZka) : 150,0008/Y

- Z OH| 963kg &) © B3kg x 1,285%1 =1,237,450H
- A(B) : 1,387.,450%

g4=0lo4(B-A): 1,387,450 — 0 = 1,387,450

=
0 =TT

X AN BM JIE 0 EM AMSEE 4,083kg/10a, BIM AMREE 3,120kg/10a

X 4d TOHAIA R4 (720~°23) 01,2858 /kg

L} E=
SSTAQ| OB M2 AN 24 Zu= O3 20 EA IES SIS o ENIE Y 5
7tElE 019X Q4= 10aY 1,032,790€C2 ZTALEQACE Ol= £0|ZXIR ORRIZIX|Z Q74| HZ
o ENIEQ 2N JII0| st AOZ AR =Tt
A Q4(A) 0|12/d Q4(B)
o Z7}El= Hlg: o 37t=l= 0]Ql(B= a+b)
-8 - Xt 1kg 7t : 1,285¥
- A : 0¥ - QlIZ4H| ®Zi(a) : 150,000%/Y
- Z O 687kg Z%4b) : 687kg x 1,285% =882,790%
- A(B) : 1,032,790¥
0 FX0loH(B-A): 1,032,790 — 0 = 1,032,7902

X ZAY 2 TRE 1 BM e 4,862kg/10a, M AR 4,1650/10a
X 4 ZORAIR BREIHZ ('20~'23) © 1,285%/kg
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(QU2MIS2tH - MHIE ZXE X s¢ 715 Y A7)

AR 1) FUX] X ZX =222 s 2 £4(2022)

J2 12, A" EA

H 34. ANEXE 7|4 2 X|G97|AY 7| MR =E

513~ 521~ 6.1~ 611~ 621~ 7.1~ 711~

AlBIX | At
=Xl e 520. 531. 6.10. 6.20. 6.30. 7.10. 7.14,

07| Ha=E(T) 177 21.5 17.4 20.3 26.0 26.1 22.8

S(%) 51.1 52.1 76.8 78.4 73.8 81.5 89.8

BEI M .
| EQ mARL(T) 218 274 229 245 277 303 27.1
242 (mm) 0.4 0.0 85.6 146  68.2 6.4 487
0| HA2=(C) 187 21.5 - - - - -

&=(%) 520 674 - - - - -

Ha=2E(T) 194 21.4 - - - - -

d(m)  0.07  0.12 - - - - -

07| Ha=E(C) 188 21.3 17.7 20.7 26.1 26.8 22.6

S(%) 49.7 61.3 81.6 84.4 79.6 85.8 96.5

2 o HHA2=(T) 179 19.7 19.7 21.2 24.9 27.8 254
< L= (m) 0.17 0.21 0.24 0.27 0.23 0.21 0.26

7| Br2=(T) 192 22.2 17.6 20.4 26.1 27.0 22.7

3 S (%) 51.9 58.6 84.0 88.0 81.0 8b.2 96.1

BAz==(T) 192 23.2 18.2 19.4 23.8 26.7 23.9

() 0.15 0.11 0.17 0.21 0.13 0.14 0.15




oo D

s

I R L B O~ L I S R~ R )
g

N T . bW
N e P S i i S L SR M L S LI e e P P P S L L WA LG
PTE OGS E P EE S P EE e P E e

BREXIY w2

oc| C2ER4
g Rths

7t 2 Ed71=2(T)

u||u

El
LS

J2 13, A

n&"

5% ZASE 78 SAKC YS XY 7] REE 17.4°C~ 26.1°CHUON, 68 sHe2E 3
5 OPMA| 78 N2o| BF 27} 26.1°C2 I BUCL U7| SE= 58 B2 51.1%00A Al
501, 78 F20IE 80.8%2 IR 2 AF0| LHUOH, AR SO MUHOR 52 BES {

XIUCE. EQY R 5 & 21.8°COIM 78 Az 30.3°CTIX| AB3I%CH, 24 522 7

o il 6ERE TSHCE URLCE HM AS st AREIYE 7| EY S3E X[F7
S 7SR Ao SYUsH a2 UECn, ZXMEH] Al sEEe ERdE el
12~13, B 34).
H 35 NEXIE MHisIIZE 48 2 4%

=7t =z =¥ 3% 4= NS S SME

° ° (cm) (cm) (/%)  (ka/10a) (kg/10a) (%)
U2 157t T 59.5 43.6 23  5241at 4,990 95.3
LS 287t 57.4 39.3 2.5 4,760ab 4,494 94.5
U2 357t 20 53.8 33.4 2.8 3,940b 3,512 89.3
1+ DMRT 0.05
US M BN SN ST Al NRE S Y Y ZA 2, L8 157 B LN X
MR MES XA 59.5cm, ZA 43.6cm, A4 2.3UC0, EME2 10aY 5,241kg, AME
4,990kg, &ME 95.3%2 ZAMEQICE. AE 257t =X 57.4cm, A% 39.3cm, d4 2.50, &

MZ 4,760kg, SMS 4,494kg, HME 945%UCH, £0|ZZ2 Xtist 45 357t =%
53.8cm, &% 33.4cm, 4= 2.87l, EME 3,940kg, HAS 3,612kg, HAME 89.3%%UCt. 4 =
JHOIM THEHRE Aol e HEiQL S Hluweh 21, HHHCZ FHESS Muleh S/t0A &
MEO0| i, SMSE Yoot &5 UEHN 01552 =80 30| e 74 =30 vl o
& JUCH, YMEE OE 23710 vl Cfa RRUACH 0|2 20| =, 88, 8+
T SN O =2 e 2R, SMED dMSE § 52 20E UEHCY |
HHO U0 =i SE0| IFEO| HAE ditot= O Mgt S3QUX0 et gkt 24 5 F/H5

[
Ol I} WQSH 7402 WCHEICH(TIY 14, B 35)

ol
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( 28 157t ] [ 48 257t ] [ 48 357t ]

A8 14 AEHRE Muls/t2y ds

(A 2) zti2s REAZI £2 S22 Ho7IE 7H2(2022)

g5 = 102
=0 Che= 10
35 aLA T4 20
a0][ SA B = CH= 202
g5 T 302
=0l H= 302
[ AT 87| ] [ EAMN ]

7 15, 7IMGI0JE & AT HiX| % EQUMSAHY, AdoteRL)

07. 4Xe+

>



H 36. 238 O 7120 OME =

- H g =% 3% = EME SINES SPNE=S
=e (cm) (cm) h/%) (kg/10a)  (kg/10a) (%)
2 3,b44at 2,985 82.3
109 S 3.720a 3,162 85.0
ZE= 74.3 65.7 1.4
20t 3,297a 2,728 82.8
30 2,301b 1,900 57.3
2 2,401b 1,835 76.3
109 £ - - -
20| 67.5 52.0 3.2
20t 2,008b 1,151 82.6
30¢ o 1,361¢c 959 70.5
1t DMRT 0.05

st 201 7= 244 258 W= HeAe 7120 HE + =
, 108 O, 202 e, 308 TXelE S0 SME, dMS, dMes 580 2t 85 &5
J 2 = B

X2l Al EMZ 3,644kg, MMZ 2,985kg0|H

e HME2 82.3%=2 YSTt £ ALt
0 = XMe|FUAM= JMS0| 85.0%2 E7I0IUAL, SMSL SMSE &5 F7IIUCH, 20
FES FARIACL 24 30

S 0ME HME0] 57.3%E 2 ELE A5, SMED
=32 ol X2l Al BME 2,401kg, H4ME 1,835kg, HME 7
XMeoME HME0] 82.6%= A= S7RIRCL, SMESH HMS2

CX2| oM SSESL 20| £F0| g%t A= HERHTHIE 15, # 36).

I8 16. XS HAEHE HX|(VHS%

oft
SN—
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O 17, NS HAEHE MR

O 18, NEES HAEHE Z2T 9 o Hof

30.0 It |
25.0 I I I

o A i P S 5

o = -~ a o N o ~
o5 ~ -~ ~ - 3 e
B e - R SN S 5 - @

)
-2 S A N

‘D
b
‘o

30%

20% =—10%

J8 19, 7125Y & MM 7 IM(EY +8)

>

07. XA



JHEAY A MEiE ?let NS AMARS FR0tl O 28dsS Q/IRANH AIA-E2 HA, X
HE, #3552 FJoINCH, MMSE= FDR 7|g2 0|88 BEY & HME AEsHH =2 J=k=
HAIZE —E— HO[EHE =TotiH. MR MM=RH +8E HOHE HE2Z 2X9| HES A
ol e AAEE MS2ZE MOoIEE ofidl, +2 85 Al &, HE #&2 Al &+ X S
ADE 247t 74Soles AR 22F2 30%, 20%, 10% Al 7tXZ2 HHoH0] AlRot¥eH

|
LYY M2 AL NNSS FAGHD, FSH 4E WY WHS THGHIN SIACIH

16~19).

B 37 J12NE 48 Y S

o EYdE Hat7| =% a% 4=
= (%) (8.9) (cm) (cm) 8/
30 70.8 59.6 3.2
= 20 10.17. 65.7 53.9 3.4
10 15.9 9.6 2.4
30 53.8 32.1 3.7
20| 20 10.14. 55.6 35.6 4.3
10 15.7 7.1 3.3
QN 0| £ X EE52 UYl= 30%, 20%, 10%9 EY £2 XANM Ms EMES 20}
QL. Q8 EZL2 30% EY 20 =& 70.8cm, AR 59.6cm, AL 3.2702 THE Q45 M
22 HILE 20% $20M= XTI ZAX0| CtA ZASIHT, 10% $20M= =& 15.9cm, Z&
9.6cm, 84 2402 43| LASIUCL 0] 2Z YAl 20~30% EY 2 X70M HK0| IS
oIRCLE, 10% EXRANM M=0| 540 XMoi=(UCE 0t Z0| LAY Al 2 &27t i1
QotH, Mgt =7 30| %«ﬂ% M0 S8t FYS DXz Ag St 20, 7 37).
[ ME = 22Y ] ( }E = 28Y ] ( E = 429 ]

a3 20. 7IEEE EsAEA)
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(AIE 3) FMX| LX| X 571 2282 Iz 8 L 224(2023)

Z2 XY Xt Sl Al 2 S Qe FAK| 7|14 HI0|E1 Tot, 2t Mg HA o2
712, HM2E, ASHS ZAGIUCE MHi7 |2 SO 7|2 198C OH, Mg HAHZE FY
ME7|14.3C, YFEHE7] 19.7°C, nAHIL7| 21.2°C, ﬂl’*“%ﬂ 241C2 ZMZACE A 48
O] WQSt =X 25 LIEH s MARTE, A Xui7|ZE SO 1,580T +F0|ACH, Me THAH
2= YUY 607°C, NAHNY| 314°C, DFHI7] 319, FH=7| 340C2 2MLCt =
S 389mA2H, JFLMET| 108m, 2ZHH7| 15.8m, 2ZHICH7| 47.8m, 2FLEK7] 217
mCHE 38). 2023L=IO1|E HHMT|0| 40| Cia B0, A 2 2 SRSHAS QoM
= 7% Ho|HE 7|gteZ St £HMo| £8 2| M2 £ 0| RS FHolg 4~ UACH
I 38. MRUHAY 7|4E

sl - o - N
[SE (2ol Hx|7|2 Rl Py P ye b | AH| PPy

H7|=2(°C) 19.8 14.3 19.7 21.2 24.1

AL () 4. 3. 1,580 607 314 319 340

242 (mm) 389 108 15.8 47.8 217

[ A ) [ XE2= ] (@NESEET|
8 21, i 2l HAEHE
(AIE 4) 20y B REA7] £8 XSE2 Hoj7|& 7H2(2023)

P10 ) - R —

13 847

13H07l 134=7|

TR ERH(19)  2AF S:(152
O3 22, ZRF MEAZIE S 7|2t

07. LR+

>



H 39. 4=AV|E 528+ A8(/10a)E/10a)

= n T
I I ¥ W e wm e
AR 184.2(100) 6b. 43.4 50.9 24.9
= Cra ViIEIN; 157.9( 86) 70.1 0 63.7 241
b7 =T 60X} 140.9( 76) 69.8 475 0 235
= AR 181.8(100) 49.6 47.6 3.4 31.2
INES Cpa 45X} 133.6( 73) 46.6 0 59.1 279
=T 60X} 123.4( 68) 49.3 41.8 0 32.2
AR 136.2(100) 51.1 195 495 15.0
= Cha 452X} 109.2( 81) 485 0 421 18.5
L] =T 60Xt 89.5( 66) 48.0 26.8 0 14.7
AR 113.3(100) 40.1 29.7 39.3 472
INES Cra VIEN; 80.5( 73) 39.9 0 34.6 6.0
T B0URt  78.7( 68) 39.9 30.8 0 7.9
BEYET7] milEEE7| mulFH7] mEEEs7 nEWLH7] N FEY7] e BHZ] e 1BYS|
: ! 35 :
0 29 - 37 o 38
0 26 5 it 0 -
- — 35 38 e 35 -
A 458 g0 4l 45% 60% HA 458 g0 4 35¢ g0
BE 15 BZE s
CHIZHD (X

I3 23. 4=A7|1E =84 MEHIE(%)

HIZHZ KHHE A] 20| T2 S AFRZS ZX6I0 20 §8X01 #2| Worg TS5t ARE
=840 U1 HAXZ0| M2 S AR 82 2M5IQIL. BES AAIHE Al JH S84 AR
g2 1842 EQ2, JYYYY| 65.0 & UBBY/| 434 =, YBHOI| 509 E, HBEH7|
- 2 157.9E02 AA|IBL2O| 86%2
ZIBIUCM, T4 X2 60YROl= S ABHO| 140.9 EOR 76% £FOIUCL XIF AHARS A

ANEF0| HACH, JTYY7| 49.6 &,

0

6 £, W] 53.4 E, 1AM%KT] 31.2 E9 20| ASTUCE. 46URH HaK2
Al X A2 133.6 ECZ MA|ZR0| CHH| 73% $=FO=2 ZASIAN, HHX2| 60YXHY|

X Aul Al s8s ARBE A AL, BEHs AN 45~60YAt
A 2 MET2 SAUTHY 66~81% +ZELE AASIUL, XESts AFTF0ME 45~60LRH Hf

4 Al A S84 AIBO| MATA 6873% +EO2 UASACHIY 22~23, E 39).

0
it
> TIr
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o~ |wloin|olo|~ s s(ol© FRF =< =|a|m|olw
U IOV ISV IOV IV ISV IEl ISV RSV IOV ISV R B e W= ||| =|=|=|=|=|<
~ ~
AN % B
= >~ — | N | — | O] | O — — ©
mm KO |[~|©|~|~]|© RARZAR S Mw = Mw ™~ mm =0 g S S mw mw N3
©| RO ©| RO
5 N|o|lo| s ~ w|o|~]|w G o o
RO |@|R|®@|d|~|~|o|[~|K]|]oo|~N|o D (DRI F|SIB|B[2|3
K K4
ATmW MmMo|lm|w|o|o|lo|N NN S| W ATmﬂ —lanlw]l—=l~lw]| ool <
0= | NN NN NN om N o™ =] =|<=|<|=|=]|=|<
~ o
D KOO MO F|D|w|f|O|O|F|Ww 5 0 O|IN| O || F|O©|O| W
< | RO < | RO
& N|lw|lolN|o|lNn|o|lw|s|~|s] s S m|lo|la|l—loa|a| | o
K0 ~Nlo|l~N|INlOINO|IO|O|O| W | © 0 N loml~NINlO|lo |l )| ©
K4 1Kd
5 AR A A AT A AR
D S SRS E 85885 B CDIS 4SS 48
— M| O | S|O|HF|O|/H|<S|© — Hi S| O\ /| S |©O |/’
<k fl =X = = = <k 11 =< = =<
I I B B A e I R R | oz [V 4 | g |
- 3k T | | | . <k i i
Ml = Ho EN
d o
20 |0 Kio K0 Klo 0 K0 Klo |0
| =3 K H K r x| K 3]
ol o
Ho =
g o = - o ol
(@) e ~N — num” ™~
= H .

1.2
1.6
1.2
1.0

) 79
114 101
96 85
92 81
07. 4Xe+

1.6
1.2
1.3

1.1

57
61
54
54

78

=X




bl
o

BI7F XMt =Xl Me| & KA =AM BEE dARs, BS B, XS YAES, 452
BORAS T Al A= CIOEE —f—’éi'é 2 =

Lt RESS2 HIVIE MuloiM 25 ’é!AI?:f#E ASURI = 72cm, BF 60cm, &= 2.
A=Y, 60EAI= =FO0| 82cnz= S7IRIRCH BE2 71em, = 2.3/02 Lot &
Ct. Ol0f Bl 45Xt THX2| Al =% 55cm, Y : 0
Lt, 60AL B Me|F0ME =8, 8, E7t AIEs XMel7o| 4| Aol FAGIIH.
At 462UXE =FO0[ 72cm, AHO| Sbem, d==7t 2.670A 41, 60LR0= i’é* I 84cm§ "7P0fﬁ
Y= 7oenz ARCH ds 26002 SIRIH. XS MeF0ME 4
HloH 4=0] XZotL, 60YAL HEAeAHME dAZS X272t 4=
USH BSE,Lt RAlSH dgE UERD,. =A| MEiAl BI7HE KHEHRF B

0
d
3

w
o0
o
=
. OY
P
I'||'
N
(@]
z =2
U
oz
>
i
S
=
T
o
- I:E
I
Qﬂ
29
o__LOi [0 3& FA 3Q

2R
—f‘if()l% '-f H—HXI Ls’
HYCH HFE A

=
:eo
AS

A2 (45YRN0A= =Z0| 66¢n, HO| blem, Z=7t 2.9/0KR2LE H X2|(45 7'()01|*1 ZZ0]
5bem, JH0| 45cn= HASIHCLE 60YUAE HEHME[FoME 2 ifol LIEFHX] SIUCHE 40). S5

=32, HZ A M2oiM= 4590 =& 73cm, 4% 63cm, E 11702 Aworoq BOUXIO|
= XY 84em, 8% 77cn2 EUIGINCH HaE HeE GiICH E’S ":f—"“— XMe|oM= 40Xt =F
0| 38cmz %*EHESE LU, AXE 25em2 ZAGIUCE 60YUR; HHAl =HO| 75emZ2 S7FHKICH
dae Bt gL XS AR XM20Md= 45X =H0| 71cm, 0| 53enRALl, d== 1.174
2 LIERCH, 60Yx0l= =F0] 100emz2 I S7/IRCU Bae |_2f7 ALt Xs He A2

|= ZAD} ZRO0| 242

el
OlME 45X =F0| 52cm, ZHO0| 43cmCH e 1.270RLL, 2K}
= % HEIIMS 4BURL &

85cm, 80cmzE Z7IoISCE =X XM2|0AME H|=st THH

HO| 74cm, BHO| 56em, B/t 1.80RAL, BEE He Kﬁﬂloﬂﬁ ASERI0| =FO| 62cm, HHO| 51
cnE MI0| MESIACL:, 60X HE T MMMz dAIZLt RARRH IS UEHHTHE 41).
02t 20| &= LE Aot =0 28t F= OIEH=E A o, NS/t 2

Of Cfa 2HQI A22 LRI,

_ NEBS
R HH = b EMBkg) HMSkg) HME(%) @/
AN 3,842 3,281 85 82
BE i ABUR 2,882 2,371 81 68
Bty T BOYUR 4,025 3,234 80 65
AN 4,380 4,167 95 110
NES i ABUR 3,992 3,711 93 90
=T BOYUR} 4,503 4,075 91 95
MAI B 4,268 3,911 92 104
BE i AGUR} 4,308 3,827 89 82
X 60X} 5,380 4,934 92 99
A 4,910 4,591 94 110
INES i ABUR 4,973 4,411 89 87
T B0YUR 6,162 5,792 94 117
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_ NES
TH b i e -t EMBkg) MMBkg HME%) /7
AN Bt 1,667 1,238 73 50
BZ i A5UX} 1,036 661 62 42
. 60U} 1,162 602 51 33
ONES 2,117 1,876 88 74
NES i A5YUR} 2,298 2,075 90 90
. 60Xt 2,495 2,154 81 76
APA| R 4,262 3,988 94 107
BE i ABUX 3,801 3,442 90 87
| 60U} 6,199 5,847 94 125
AN Bt 4,473 4,212 94 108
hNES i A5YUR} 4,080 3,730 91 107
- 60U} 5,182 4,917 95 135
HIZt RE Al XIE HAIZA BS HAIE0| ME SFH0 Z2 Hlw 2l LEEES M
SN KB MAES7E BE MAESED Y2 O 52 S LEHICH MHEHCZ XE A
A= SME0] 4,380kgl=2 HE AA|0 HloH 538kg S7t312M, 45Xt T4 X2|0fA=
1,110kg, 60Xt Ha XM 0|M= 478kg S7tot0, BS MAE00| HloH MUNOZ 2450 &S
LIEIRICE MAMEE X5 MAESI BES MAESED O U0 MANCZ XE AAEs

3,281kgO0lIA 4,167kgE 886kg0| Z7I5t1, 45UXI th40|A= 1,340kg, 60URE T4~ X{2|0i|A
QCE MM 1EdE A ESE0| H|o] XS S8/t @8 Z0E LHEYICH =

NS H==d80 OE +2d Hlu 20, BI7FAECH DREVINZ XS AR

(0 0]
5
~
«Q
=
ol
B
_O'ﬂ

(NI
=

b Al dME 2A 2148
Tt e B @) o 80 80
AN RS 85 82 9 105 615
HE oo 45UR 81 68 8 96 445
H7t2l -7 60UR 80 65 12 148 606
. AN RS 95 110 8 40 781
INES oo 45R 93 90 8 53 696
=T BOYURt 91 95 9 80 764
AN Rt 92 104 8 67 733
BHE . 4597 89 82 10 90 718
x| =T BOYURt 92 99 10 84 925
AN 94 110 8 60 861
NES . 457 89 87 11 105 827
=T BOYURt 94 117 10 69 1086




Hof Moz O m2 +El FES UERIHE 42). SsE30M XS dAHet 2SS o
Ao #3d H FES HluWe 21, S553k XS dAR7 Moz 240t M'E4S
LEFRIL. SMS2 NS A8 Al 580 Hlsh 450 kg S7t4CH, T XM2| Ao 452X}
1,262 kg, 60€AF 1,333 kg S7tot] K& SAlH/t HHMHLZ O w2 3= HUEKWH. &A
S, SME, NES FA LESSH SLM ASEs Al a8t YIS ERCH, XM AlXE

Z

aNE oA aEs
KHHHEEH NI e 50 50
HeHe e ek % @) xS ’
AN 73 50 6 80 232
H= 45Xt 62 42 5 70 124
i
60X} 51 33 7 105 113
Bty
Al 88 74 5 45 352
NES 45Xt 90 90 5 42 389
i
60X} 81 76 6 064 404
AN 94 107 8 51 748
H= 45Xt 90 87 8 67 0645
i
x| 60X} 94 125 9 66 1096
AN 94 108 8 49 790
NES 45Xt 91 107 7 66 699
i
60X} 95 135 7 50 922
H7IE SHAOIN BE AAIAS KIS AR Al JHEN HT 21 OSEXS X AADA
I} HHINOE [ Q4B EMS LIEMILH AMSS KE ANBATl 05%2, HE AAZA0) HI
SO0 KIE AARA A TH0| O DU AHSIASS A QT HE AATAON 2
B3 Sl 82001 BB XIE ANTAOIAS 110002 SIHSISI00, TZAUME XI5 AAITA
Al 781742 BE AABAO] HI3| E7SICH WA| SHAGN BAuRHN M2 1EEX H@ Z
LXOME KIS AABAT} FEEOZ O Sadt MSEMS LIEMD AMSS XE AAEA A
04%2 BE A 9290 HI3H SO, TA DA 110g, TA~ 86171 = AME, T4 27,
TAa DOl KEBA A 943 MSS LIEMCHE 44) SSEEC Q21 DHUIKZ, H[7j2
el WA RS KE B AETOIM AME, DAl TAA7l BEBAG HE EUCH(E
45), Ol XZBATL Tzo| MAS [ T ZHMSS oISl ZTE NSTS WA o] 34

t
2 g0 AN LEYS AR
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H 46, 114 E9(28) (191, %)

KHHH S 2 odoly 71EM 21N GIHA
PONFIZS 18.3 6.5 0.4 4.1

BE L. 4eER 216 6.3 0.0 46

st ST gouRt 231 7.0 1.4 1.4
- ARA| RIS 13.2 4.7 0.0 0.0
PNES L. 45t 48 8.9 08 0.0

ST sowst 7.0 10.8 2.1 08

PONFIZS 55.2 5.1 05 8.7

HE L. deurt 420 12.1 0.3 14.3

o ST 60Ux 155 4.9 0.0 6.6
PONEIZS 16.5 23 0.4 78

PNES L. dsuR 204 75 1.2 93

ST e0Ux 415 85 1.9 10.9

H 47. 114 EQ(Es) (T2, %)

Ty st ooy A ERY 2744
PONFIZS 2.1 1.0 18.7 0.0

BE L. 4euR 0.0 4.9 6.3 1.5

e ST et 3.0 2.0 55 05
- APA| B 0.6 26 6.7 06
pNES 4525 4.9 4.9 4.1 0.0

=

60} 0.0 22 23 0.6

PONEIZS 214 1.1 0.7 0.7

HE L. 45UR 100 20.3 0.4 08

x ST s0uR  15.0 6.0 03 0.4
PONEIZS 53.0 5.1 0.4 2.1

pNES 4BUXF 326 26.6 1.8 4.2

=
60xt 384 74 1.4 0.4

07. 4Xe+

>



Hl7f%lﬂf EA 20 BE H AE gyl OE 2 EH H 4oy YHE

01, 71N, RN, SIHME Eetol] 2 &2 f

8 H|7f% HFUM S JARE SUH22 E LY0] U

| Hlo & TYS0] =R, H 46UXIQ} Ha 60%‘ f 1E|01|A1 EEN
Hut 7

tote B0l AU, EJI SENME =X| H
0l=

i
X
II
0;
— o
o 4 ¢
$0
dlo
njo
HL
=
M
ul
Pal

E
27t SQ¢t He2 Mok As =HUY + UM XI 2 Al HIZHEL EX] 2E0A 2
& O2 ZMEUHE 46). S5
GAEROM EYO| 2.1%, 7I8M 1.0%, RFIM 18.7%= & LYE0| XSL=0f Hloi =2
S ERACE TX] TH O BE JAIZ=0lA HAOIE(21.4%)2 Z71FM(1.1%)7t BO0| 2
0, RIHAM(0.7%)2 SHM0.7%)E JdtHHC2 W2 wdES BACHE 47).

(Al 5) d=A7IE 2= RFAZ| XSHD HO7IE HE

00308 2% -

W [ [#] D

O 24, MHSTS HAEHE DA
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{ HMAH71 ] [ XS] [ 4sHE ]
% 25, XESHz
B 48 4S54 2 2N(9R)
HEAY Ho12t =0 Hep7| RSST e
() ) (2.4) (2.4) Z2%Cm)  FE(em (7<H)/_3':‘—)
A2k 0 5.8. 6.10. 71 63 2.2
&= 30 10 5.8. 6.10. 58 51 24
mE= 40 10 5.8. 6.10. 56 49 1.8
mE= 50 10 5.8. 6.10. 50 41 1.9
5= 60 10 5.8. 6.10. 52 42 2.1
&= 70 10 5.8. 6.10. 63 54 2.2
T ZA 6. 30.
A N S R N N
AR 0 4,289t 2,807 66.5 193 1.070
Is< 30 10 3,230b 2,504 77.0 145 1.061
mE= 40 10 4,459a 3,370 76.7 201 1.069
IES 50 10 4,037a 2,948 72.4 182 1.061
5= 60 10 3,889ab 2,867 74.2 175 1.072
mE< 70 10 4,311a 3,000 69.4 194 1.072
T DMRT 0.05

07. 4Xe+

>



[ A ] [ 1% & 50 ) [ L= = 60 ) [LZ 5 70 ]
T2l 26, Mae NHENQED)

9% EZS JMOZ AA[EA X7 S0IM, TE 5 302, 40Y, 502, 602, 7020| 77| Cr
M2 B0 TAA() D2 MSEMS BAM50IC DE M2l 70N Z0[US 5 8Y, JHEIIE 6
Y 10U SUBACH AABAE FA0N MS NS XX 7icn, A 63em, d4 2.270HOL} Tt
= 5 302N 1027 B X2 Al £ 58, 2% 5lon, Z4 2402 AN} ZX0| IA ZAs
Lt 0[9} 22 MSHs= IIES 50U THAR2ITIK| O[0AICH IHEE 602 X2l TOMSES Ct
A F2Es AS2 LIERICH DS 50602 &= 1j20] A A2 DS oo aHS mQz
5101, 0] AI7|0] k2 SO= QIsf 4A20| DIEX 2O M0| I K 4 ASS AAEICH
o8 B2 B4 Tl U2 ENE 4NE AHE. I, HIES THoK! B4 A7) T2 4
NS BMEGL. IHE & 502 T X2| Al EMES 4,037kgOE AAIZA(4 289kg)ECtH Of
5.9% ZASAT MY DA 182602 CTHA WL ME 5 60Y T A2l Al +A%%
3.880kgO2 ANBAHILE 0.3% ZASIUT, AMES HAB 422 SQASIUOL M 2 5
O CraREI9} DRRITIAE ZASIHCH Of23t 2Nl ZEsiS O, KNS MSEN Zilol 9 rowﬂ
2Kfo] AMH0|E 2 NS DjXS 202 WUIEICHE 48, 12 26)

B 40 MSEM(ES)
MO E M
CHa AL carlzt Eo0py Hat) CunCLN
(g (%) (g.4) (g.¢) Z&(em)  AZEHcm) il
oh/=
MA| B - 5.13. 6.15. 67 59 1.3
m=E% 30 10 5.13. 6.15. 66 56 1.0
&S 40 10 5.13. 6.15. 58 48 1.3
o=E% 50 10 5.13. 6.15. 57 46 1.7
o=EsS 60 10 5.13. 6.15. 44 37 1.2
&5 70 10 5.13. 6.15. 55 49 2.0
T ZAY 6. 30
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25 239 HRAVIE 48549 24 24, IE = 30€ HE A2 A, =¥ 66cm, BE
B6cmE HAlZE XE|Fet RAGIUCL, MES 409 T X2|2H 60YNA| H=0] Mot UL,
409 o M2l Al 2T 58cm, BE 48cm=Z HAIE0l| HlgH 2 a5t Y 53], 60€ Ha A
el Al 2% 44cm, dY 37cmzZ 4=0| e BT, 702 T XMeF0M= =% 55cm, 8
Y 49em=z L 2RE= Z20[/UH. 02 20| S5Z3: LESSH RARH IS £ 602 H
= X2 Al ZYHQ 20| Mf=HJACH +EHe] $28S HRISIUL(E 49)

(A1 6) &t X[ XHESH

= [
- I QB j

AN =
2R U

T 25%

............................. = R
e 85 oI
e T S R
[r—— E-E— R
. S—— T
............................. Ix
E -~ i
:' b e |

T2 16. =X|XHHH

mE muy

279
243 17
| I I
5 18

Y 27. M|zt B2

AHT =
+Ed| 43 HAEHE
{mm) mEY my
300
50.2
250
200
150
1185 115.7
100 819 12 7638 ed
i I B I I I
, B
4% 58 34 79
o A
o Y4y
07. ZXATA



mHE maa
350

300 2741 4RLA

250
sga.s 217.3 218.7
200
176.9 1621
148.9
150
100
50
o
L] sH 78

24 HAF M2t & ZEXGY JlgxAS BMct 21}, 42RE 78 A0] €2 V|22 FE0
HIgH 1.6~3.2% 2 FHR2 M7t AKEULL, HAN g2 WHHe=2 AN Hof MUt 4
R—_rL =2 e 1EYYY|(68~68) Ol 2 . 93.8mm=z FEM RABIACHIE

27). LZANZH2 4E 217AM7E, BE 274M7IRE HWHE} %Mﬁf OL}, 620l 287A17tC2 HACH

o
oo T

1OOA|7P Ol =UCHIE 28). MHiAIE ZHOIM Iui7 |7t & EYE SEa SHe 2, X E
¢ W 22 6~78 AO| MESH 422 Qla &=0| 7ISLGHE B= HEH(10~15%) Ol5tE Wi

~1
—
TIN| T OB BMERION, HNOB UK M B 420 IO UUS U

CHIE 29).
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I 50, 254 MSEH
ox 2l EXe & MSENT
=5 8 (2.) (2.9) &) B BX0H/F)
EONE] 4.17. 5.17. 81 65 3.0
R
SAIH(25%) 4.17. 5.17. 90 75 3.0
=b ol 4.17. 5.18. 77 60 1.3
=
AN 22~(25%) 4.17. 5.18. 77 61 2.1

T Al 6. 5.

DHE| U MAIZL(Q5%) M0 [E M SHS HDSIULL QREZON DRI AT
(25%) 2| 7t Hlm Z@, 2X2| Al % 8lcn, A% 652 AABS CH| ChA MK0| B715I%
oLt 2 ROl LIEHHR| RIYUTh B EX0IME £ A2| 2+ 2 K07t IO, 0[2120] 0F,
5 X DS0IM MR MSS B0 [2 2 X012 LIEHHA| UCHE 50).

i 51. 53¢ 244
=z 22 EMZ e e SN
° (kg) (kg) (%) (g/7h)
ESSE 5,828at 5,550a 95.2 120
=
AN 2H4(25%) 5,257a 4,956a 94.0 105
FXe| 6,062a 5,931a 97.8 152
=
HAIH(25%) 5,662a 5,442a 96.1 135
1+ DMRT 0.05
B 52 EZ¥ 14 S4
i = FIEZE
Zx %2 MME(% N o 50 50
= 2 KGN 2 S, Vs M %00
Fxe| 95.2+0.7 120 9.0 7.2 1.7
oz
AN 24=(25%) 94.0+1.6 105 8.8 7.1 2.0
Fxe| 97.8£0.7 152 7.4 6.6 0.8
25
AN 24=(25%) 96.1£0.5 135 8.1 6.5 1.3

07. 4Xe+

>



( #x ] NSl [ X ] NS

PR YATR(25%) X2 7t Y 24 Zdn QF EB0AM SME2 X7t 5,828kg,
A

A2 XME|7t 5,257kg0IUCH, YME2 FX2| 5,650kg, SAlH X2l 4,956kg0[ALL, HME

2 FA2 95.2%, SAlH X2 94.0%=2 MOz RXMI TN Cfa 52 0| SAX
Folg2 UELA| HUL. 85 &5 GAl SAE, NS, SMFAZL SAIES0| HlaH FX=0|A]
L =2 F0IACL RESSH 20| R0GH X0l =O|X| UUACHE 18). AdTE WFEY
Al 3L RAH, 2LE 51 85 &5 27 FAFUM M8, WS FAE FA2 0|
Gk AL I Robfet 0| E0|X| HULH, & 5 2F o=+ A0 OE 18 549
Baks 79l Sl A22 EMEJUTHE 52, 27 30).

ZHEH AAGITA0NAN YU 202294 A KO, A, s, 2E, 0 b2ES U
HOE O|3fetd, 2K 3 QUM E42 ML HAE VIR H2h FHHO| MEE 2 2t
Ml 0N ZHet A0t B 533 Z0| MA Y Fre= S3O00| Mt CHISHH LRI e
2007t 74.852 71% %10, E5, QF, A&, XH0|7F 72.63, 69.28, 68.99, 47.662 ULt X
MEE LIEHHE aZte AHAZE TSH XH0|7F 13.8692 =2 U2 EUT, QUMAUX EX01 5F
14.53, MY 11.67, AHA 552 EOE azt0] ACHKIM et al., 2013). 0l= QMR &= ¢t
EAlOtH St 20| US AR AlmEct EoF SMEE LEHE bite HMHO| LEMs e
K20 26.8002 71& &A1, 5t 14.4 HOHE =UCHKIm et al., 2013). HiH MAiDp XM

gi= ROIA0| ()as LEHHAC.
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O 31. HA 25063) A ¥ FH
H 53 4A 38 M
= = (Cultivar) Color value
L a b
Xto| 47.66%1.632 13.86+1.34¢ -5.60£1.972
Xt&t 68.99+1.06° 0.90£0.17° 26.80£1.19¢
= 69.28+0.32° -0.36%0.192 17.46+0.95b
= 72.63+1.91¢ -0.45%0.06° 15.09+0.74¢b
ES| 74.8520.43¢° -0.43£0.072 16.56+1.03°

&¢ Means with the same letter at same column are not significantly different by Duncan’s multiple
range test (K0.05)

Aol EZY D|MFTXRE FAF ML 30|A(Scanning Electron Microscope) 2441t 13 32
Qf 0| 31 AQ0| BE ZAVIRE YUXQ EHi= Y, BN CH2EH0| CHsH S0
USE HEY = UL, OjMFE ErEFQ| oiTet HHO| MEYXAL0| HEld SO HITMEY =EE
0] Zgst A8 T&Ees ALt

I8 32. Zx 24 E3E SEM

X-8 EEE HE MEQ A-AS =Hote WHC=E 4| AEEL 9A'Ef. Ui 288 X-H
SIEE: 240 O 331 20| X-M HET0| ost FEB0 ME LAVIRS AHAHS K|, L=t
RS HMAEMQl By MEQ| ZEYE LEes A2 & = AU

>

07. 4Xe+



a8 33. 44 38 X 2lEk

LA B35 539 YUY e TAfoH| flafl 1070 0|49 At Al2 ZEE A & 2A5t &
= B 549 ZiTH H 40N 222 K07t 81.61%2 71 EUCH X2t0| 75.91%2 7%
% U RE, &=, #0)9 2 Y == 75.9-81.6%,
77.4-80.3%2 UERGCH ZREHWMA 2 QF0 S50 242 2.12%, 2.01%=2 UL, X, A
0|, 0= 1.87%, 1.71%, 1.55%= RAX™ X0[7} AL XY SH2 0.03-0.11%=2 Algh
9| Qo|X RI0|7t QUACL xR A2 QR0 1.24%= 7t =YW, £017t 0.74%=2 71 H2
WS EUC ZEREER XF0| 21.17%2 7+ UL, A07F 16.82 7HY JUCH XK= +0|

7t 0.70%=2 =i, HE F30M= 2 XO0IE 20|X| EUAT.

pIn
£Q
o
40
1=
oy
Pl
S
o
Rl
ol
[x¢}
- e
(LI
N 0
Rl

H b4 X 238 LutdE (Unit: g/100g, raw basis)
Ex aigE
(Cultivar) +2 A ESNEY X312 XEPEE EHR
Atg| 81.61+0.80¢ 1.7140.05¢ | 0.05£0.012 | 0.8340.01° 15.80£0.83 | 0.59+0.0%

At 75.910.74° 1.8740.03 | 0.11#0.02 | 0.95+0.06° 21.17+0.79° | 0.56+0.06°

E 79.27+0.62%° | 2124008 | 0.06:0.012 | 1.2440.02° 16.78£0.98> | 0.6740.01®
55 77441047 | 2.0140.03° | 0.05£0.012 | 1.19#0.03* | 19.23£0.45* | 0.53+0.07°
20| 80.3310.67¢ | 1.55+0.04° | 0.03£0.012 | 0.74+0.04° | 17.36x0.67>4 | 0.70+0.04°

@d Means with the same letter at same column are not significantly different by Duncan’s multiple

range test (/&0.05)

M Zit= B bbil} ZCh SMUXKAD], Xi&het
Ht , , 3-8.31%, 8.01-9.09%Z LEHCt ZCHeZE &t
= ANOPZE 9.47%= 71 UL, M, &5, 0, LE2 9.01%, 8.80%, 8.77%, 7.83%2=
UCH ZX|Eh S XH20| 0.38%2 =%, 20| 0.17%=2 7t UL X3 sk Xto|7}
8% 7H =L, 017t 419%=2 71 HE ws Bt 2HS3EE2 2F0| 79.38%=2 7t

=%, 50| 77.44%=2 HULL

0z O N[ ol e
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H 55 dNEE 58 LHE=E (Unit: g/100g, dry basis)
LR
8= T N XY x32 ZEtS=E
At 8.2310.07¢ 9.47+0.03¢ 0.31+0.03¢° 5.18+0.02¢ 76.82+0.08°
=l 8.31+0.02¢ 9.01£0.04¢ 0.3820.08¢ 4.33+0.02° 77.96+0.08¢
RF 8.10£0.01° 7.83%0.022 0.17+0.022 4.51+0.03¢ 79.38+0.05¢
5 9.09+0.03¢ 8.80x0.07° 0.25+0.01% 4.42+0.04¢ 77.44+0.11°
0] 8.01+0.032 8.77+0.06° 0.30+0.03¢° 4.19+0.022 78.72+0.07¢

o 2 7130 A0 FHO| O0)Xl= FL0| i At ZX 25 539 RelY =2 1074 0|
oo X Az ZEE MA = 24t dut= B 562t 20 ZAe REG2 F= H|=tATR At
P(Sucrose)t AR ZE=H(Glucose)2t MH(Frutose)22 ?**E|01 UACL. EZY RIY HF
(raw basis)2 X2, XOI7t 1.09 g/100g, 1.04 g/100g2 =L, 20|, Es, 2E2 22t 0.65
g/100g, 0.37 g/100g, 0.32 g/100gl= UL} et SHO0| =OH JIZA| A3 S0 2oy
HE240] oKXz 2HFO| ALt WHXE T 7ISAl OlgH 2T F2 0.1-0.33 g/100g, &
REAel 42 0.5 g/100g2 HEiE1 ot H=HEg| Y SHOM 5L S50 &718 2 Xt
FdQ 7IE HeIeHl A=A22 EAEAUCL
H 56. &4 234 R 2 (Unit: g/100g, raw basis)

o ==
. #2g

Fructose Glucose Sucrose Total sugars

At 0.17£0.00° 0.21+0.00° 0.66+0.00¢ 1.04
N 0.22+0.02¢ 0.24+0.01b 0.63+0.16° 1.09
RE 0.00£0.00° 0.00+0.002 0.32+0.00° 0.32
5 0.00£0.00° 0.00+0.002 0.37+0.17° 0.37
=0 0.28+0.024 0.37+0.07¢ 0.00£0.00° 0.65

@d Means with the same letter at same column are not significantly different by Duncan’s multiple
range test (KX0.05)

L

Lot

=
3y 24 23 =T,

g/100g, 3.86 g/100g, 324 g/100g 1.24 g/100g2 2 HULt.

36 g/100g§ 74 =941, E50] 0.95 g/100g2 7 WQLCh

IT
o

§P

—

>

07. 4Xe+



(Unit: g/100g, dry basis)

o Qg

- Fructose Glucose Sucrose Total sugars
Ato| 0.6920.01¢ 1.07+0.03¢ 3.450.05¢ 5.21
g 0.57+0.00° 0.85+0.01¢ 1.82+0.03¢ 3.24
RE 1.07+0.0¢ 0.78+0.02° 2.01+0.03¢ 3.86
5 0.3720.012 0.568+0.00° 0.0920.012 1.24
=0 2.00+0.00e 2.36x0.03¢ 0.98+0.02° 5.34

&€ Means with the same letter at same column are not significantly different by Duncan’s multiple
range test (/&0.05)

B 581 2T T4 3 HIZAO0H|cAtes HEks
1736.9 mg%/t& =%, 007t 1,239.1 mg%z 7tH X2 A
aspartic acid®t glutamic acid®| HIE0| 7F& =7 LIEFIT

I
41 HH
L i
i %
rte D;:'.
W= gov 15
ool -
= 2
— =
00 H
ror 0% rx
(S I
e 0x
O o
o &l
4n j_>‘_
rol
mu
it
2 rr
HU - Opw

(Unit: mg%, raw basis)

Mo =3 (Cultivar)

B Xt0| g oF B 20
Aspartic acid | 282.98+7.35° | 303.47434.04° | 280.73#6.31° | 282.43t5.03> | 227.43+16.08
Serine 61.77+4.50° 77.5548.32¢ 75.08£1.70¢ 70.58+1.56 51.2745.002
Glutamic acid | 372.47+7.170 | 437.61#42.41° | 382.51153% | 581.84+14.88° | 375.36+20.93"
Histidine 47.67+0.290 49.67+4.02° 46.1541.05° 47.5546.93° 36.01+1.612
Glycine 53.25+0.54° 67.0145.85¢ 64.66+0.48¢ 57.60+1.47° 46.51+1.84°
Threonine 54.27+1.02b¢ 63.29+7.26¢ 60.65+1.21°¢ | 48.41+1.94% 44.69+2.3%°
Arginine 85.76+0.800 | 87.83+12.71° | 91.1041.70b 86.29+3.67° 58.7915.7%
Alanine 44.56+0.88° 59.81+7.05¢ 50.37+0.60° 45.43+1.651° 31.12£2.00
Tyrosine 49.48+0.90° 57.1446.91¢ 47.69+0.59° 44,.8611.56° 35.72+2.422
Valine 96.85+1.40¢ | 121.61£11.82¢4 | 81.26+0.77° 72.47+2 71 66.97+4.422
Phenylalanine | 57.17+0.40° 75.40+8.38¢ 66.80+0.46° 56.30+1.220 43.1742.75°
Isoleucine 54.04+0.64¢ 61.31+7.83¢ 54.79+0.78¢ | 45.76+1.61° 35.06x2.472
Leucine 85.26£1.610 | 101.13+10.68° | 112.59+0.80¢ 95.6442.62¢ 66.55+3.222
Lysine 144.4042.30¢ | 159.1649.429 | 141.62+1.70c | 126.97#2.12°> | 108.32+12.83°
Tryptophan 11.97+1.322 14.95+0.28> 17.47+2.56° 11.23£3.70¢ 12.1520.48
cysteine 0.02+0.00 0.04+0.15 0.03+0.00 0.02+0.00 0.02+0.00
Methionine 0.01+0.15 0.02+0.00 0.02+0.00 0.01+0.00 0.01+0.00
Total AA 1501.9 1736.9 1573 1672 1239.12
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H 59. 44X 288 |7 FH (Unit © mg%, raw basis)
EZ(Cultivar)
g2
Atoj NE E 35 =0
oxalic acid 42.00£1.44 45.41+5.58 38.17£1.26 76.80+10.69 37.80+1.06
Tartaric acid | 41.35+0.78 28.03+2.08 81.60+4.02 82.5913.83 67.47+2.31
malic acid 151.35£13.8 | 229.00£13.69 | 119.87+12.10 | 183.21+98.61 699.36+30.75
citric acid 414.43£7.92 366.2£12.94 4535712588 | 432.36+16.96 | 243.92+32.41

2= H 601 gt MEgE2 DuHX|20| %

=<
20| SQ0otH, &

-

by 2 200|C}. 55| THET M
A MEA MEHY0| =242 I FORICD BUHD AT EEY MEIUS 280

=UL, B, A, 200, Xdl= 18 15.48%
#OF HUUCt SHHAY St2(raw basis)2 2017 0.84%=2 7t& %1, £50| 0.06%= 71 U
Ch & 7188 MZX 7|80] MEHE 17% Oy, Y2 0.1% 0|5tz @F, &5 30| 7t
220F 7tsM0| U Ae=Z AtRECH  vitamin C 22 XH0|7F 11.27mg/100g2 =2 7H5 =QULH.
H 60. X E2Y XL, MO|MSK, Vitamin & (raw basis)
Ce
=5 Vitamin C
. _ 0 t
Cited | grimon | ommex) | omEmEN) | wEW) | RO
X0 15.48+0.00° 5.25+0.08° 10.23+0.08% | 0.28+0.01° | 11.27+0.02¢
Xt 16.85+0.98° 6.61+0.07° 10.24+0.88* | 0.26+0.06° 8.100.01°
(o) 20.27+0.15° 8.63+0.15° 11.64+0.09° | 0.07+0.03° 5.41+0.04°
Zx 18.69+0.05° 5.57+0.08° 13.1240.04¢ | 0.05+0.02° 7.46+0.02°
20| 16.24+0.85% 6.62+0.11° 9.62+0.59° | 0.84+0.08° 7.55+0.09°
UEAZS AXELY BEY HPELS Zs0| 87.23%(dy basi)E MY EUW, 207t
75.48%2 7t SLUCH BAY S2H(dry basis)2 2017t 2.22%2 7t =%10, 20| 0.85%=2

7t AT
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61. 2Rt BY BEY SME, AL Y (dry basis)
£5 &=
(Cuttivar) ETE(%) SHIY(%)
x| 81.2940.00° 0.93+0.00°
g 82.76+0.00° 0.62+0.00"
F 80.90£2.71° 0.45:0.00°
B 87.23£0.28° 0.850.00°
20| 76.48+2.66° 2.22+0.02°
EZE UM FME HES 2ME Zlraw basis) H o EEaHsEYe
Sk2e

33.52-68.87mg/100g2 X107} 68.87mg/100g2 71& EUCH EE2iEw0l=
2 X017} 19.18mg/100g2 7H EQT. QHEAJOH

mg/100g22 =11, ot=dt R

2% 9.1 mg/100g 2= HR/UALE

H 62. Zit 558 SECHE SEEL0E UEACK, HEPIRE S &2

— OO L—

[Si=1i=]

OoL—

1.52-19.18mg/100g
= 0.08-3.96mg/100g2 X0|7} 3.96
MZIXE A 2.5 mg/100g EobeE =U%1, A9 11.8 mg/100g,

—a

(Unit : mg/100g, raw basis)

ZZ=(Cultivar)

42
XHO| N, 35
EEdH= 68.87+1.920 33.52+0.74¢ 36.17+0.52¢
EE24E0|E 19.18+0.48¢ 1.5240.06° 4.20+0.13P
QLEA|OHH 3.9610.38P 0.22+0.022 0.08+0.00¢°
HAZHI 0.00+0.00 0.00+0.00 0.00+0.00
HEHE 0.00£0.00 0.00£0.00 0.00£0.00
K|OtEHEl 0.00+0.00 0.00+0.00 0.00+0.00
HIEI I EHEXEH 0.00+0.00 0.00£0.00 0.00£0.00
Lo7t=H 0.00£0.00 0.00+0.00 0.00+0.00
HIEt7 =& 0.00+0.00 0.00£0.00 0.00£0.00
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0] 7t EULN EAXEl= FX2IQ HIWA| X017t A LIEHLX= $RUACH
5 SN =
1. 24ERA LR A HA 6. 242 sludge lonb—ﬂ
24 Hft oo Ame a2
2. o0 e | 1IEE Bors aio
LOsIE Al = _)‘E';g IS
= e FE== ¢
FXREA4°C,
3. 47 |E018 82X & ZXIAZE48hr
etk 2RIt A HIEARZEQF,
RF2H
oS A2 sludge|
S 25t 2, NSUS B
4= SACEIR00%) | g 54x Mgt =, Ax
=5t +sodiumbisulfite(0.05% = 2:60°C
+8 4L aminexBG2 A|ZE48hr
(0,0.5,1.0%)E&7t
&5t e o
5.2K ERI2E:40°C, 10.8&2 FAEE=
AlZt:3hr a7t
OE 34, ZNEE HE S8k
H 63. @A(LAMINEX BG2, 0.5%, 1%) M| ZANE 2
OXMEH 2
H=(kg) Sludge (g) Sludge (g) +=2(%)
YS! 4.2 918.78 348.70 8.30
At 24 0.5% 5 1154.89 445.25 8.91
24 1% 5 1381.86 448.74 8.97
FA 10 3138 913.03 9.13
=5 24 0.5% 10 3108 976.35 9.76
24 1% 10 3423 993.05 9.93
2 5 1527.41 558.76 11.18
=0 24 0.5% 5 1674.60 563.07 11.26
24 1% 5 1775.66 618.37 12.37




ds =4ob7] 2l A
b2 352t H 642 20 338f
HEHo Qe ordd, YA FU[eb 2Y, UNEY BiEL ZEE, amylose? amylopectin®
2 E A0| SO ool 2FE 2ek2E/t COH, JIEAl &2 2k Mo Holt=s F
|

pe=
— o
0Pt 67C2 Y EUT, B, MY, OF, 40| 202 WYL, BEY

Eny
s
=23

M 2AM7|(Rapid Viscosity Analyzer(RVA))S
QA MEOIXIO| XML} WHRE QUKo &

2t x30 MT(peak)’t XHO| 4,182cP2 7H =11, Atd] 3,885 cP, &5 3,545 cP
2,388 cP, #=0| 2,173 cP2 RULCt =X HIT(trough viscosity)= E=0A 95245.69 cPZ 7}
=Lt A5 E(breakdown viscosity)= 718 I & WRE ME QX}; 7t OHEZ Qls) ME
7 HE= MO =2RE J(Qcotks A= YN UCH, Ol Sdid ME2 4 I1E 5 MZEE
ol =3l™(setback viscosity)0l ¥sFS O|X= Zo=z AHFCE AR FEHZ(final
viscosity)= AHg0| 1,955 cPZ 7t =%, ZE50A 1,199 cPZ 71 HUCH ETs W2t
0] EXE Mo ASHZOM XNMPZE i 2= M £ 2

H2ZM MBS 4R 259 EE7F S t

FO
A oA HU 1z O

LIEH
2 M=EC
8 3b. A 28E 23454
B 64 AKEY BZY HOAE S4
nx Pasting Viscosity (cP)
o tmp(C) Peak Trough Breakdown Final Setback

Aop | 67.0£0.12 | 3885+15.94 1287+7.23 2598+23.07 | 1500£10.60 | 349+4.04

A= | 65.0£0.17 4182+25.71 1554+11.93 | 2628£17.01 | 1955+16.74 | 5656.25

QF | 64.8+0.15 2388+68.07 1164424.00 | 1224453.00 | 1512+16.37 | 387+4.16

3& | 656.240.00 | 3545+21.94 95245.69 2692+18.34 | 1199+6.66 309+3.06

200 | 64.5£0.06 | 2173£187.73 | 1001£110.92 | 1172#81.13 | 1271+£10.26 | 308%3.61
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4 28 SHUMFE KHEZok/| flotd, O™ 362 #0| 7| 5 UF HEE §F 288FE
2 XN2MK0((13T-18T) P+t #F 33(135, 173, 190)2 ZZ MLSIUCL MLUsH #
Saccharomyces cerevisiaeE RN 228 4FE WFRO| EHEHZE SoiM =F 190H

|EFSIACE

(Saccharomyces cerevisiae AFY-17)2 S=20|MEEZMEHN 7|

I3 36, M2MS SHUH

Saccharnmyres bayanus GRS 380 (KY109232)

sssssssssssssssssssssssssss 5T (HESS69685)

I3 37. 82(AFY-17) SEM I3 38. 8R(AFY-17) AS%
dA MES 018010 FUS 0|8ot0f MRS TIF 392 20| MASIAC FotxR0| M=ZOH| 3
Hi=2] 22 7tot & 2510 Y 27t €y 2k 60T ZEHAl ZANE, F3taM(B-Amylase),
AHotEAMa-Amylase)E H7IF 90T &20t0 ZEFH 25 Brix =E7HK| Sths MASIACE X
2ME0| 245 M2 8§52 3F(135, 173, 190), A|ZEZ2(WLP029), ZAEE(20%, 30%) 242,
LNES(0], 85, 2E) 3B2E 2839 MWRE 13~16T, 14Y 1At Yg F, B MHYES 2ok
27 e & M2 YRol MRS Hlfﬁﬁf‘ﬁﬂf

07. 4Xe+

>

Simccharcameces subayanus LS LG (0N 0EIGEET L)

Saccharomyrnes cerevisine MRRI Y- 12E32 (MG 0633 15)



Y
r=
B[
orl
for

———

—

ro
ot
2
on
op

s of 1t - gy
a2
(Mashing) ]* [ (Lautering) ] » ‘ se
. BE60°C, 90°C) CLRHE 20%, 30% CBHE L 13~16°C, 14¢ L 16~18%C, 14€
LEaA . B (cellulase) 1% L BERAEHE CEHAHE 14Y
-A|=ZH WLP0Z29,

-41h135,173,190¢

2% 35Y WFo HSUI7HE BES BM o Zut= OF 401 ZCh oS 100%= BHE W
o Z2t&E(°plato)t LTS T2(Alcohol By Volume(ABV))S X5t 21} AlHg2 WLP029 X
2= 6.3%= LIEMGD, MESH Z 190H 27t 5.2% 713 =RUALCH

1.05 Wort, 100%

1.04 HWLP029
135.00
1173.00
§190.00

Specific Gravity(OG, FG)
g

0 1 3 5 7 14 Package
Fermentation(days)

O™ 40. HOKE 100% Mo &2 FF0| ME US7|7HE S8 Het
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LRHE(20%, 30%) A2 HZ0
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M
ofl
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LH
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D520 0

k=]

LAHE(20%, 30%) AL RO

a3 41,

<
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07.



=25 358 Yxo| Yes IF 429 U HF Aoz FFY A0l= YW, HAEE 20%

OlM, &2 190%H0| AIHGHet 71 QARSI

I )} @
o o (=]

Attenuation (S E &, %)
N
Q

=3 +=0|(30%) ZLF(E0%) S5(30%)

(HOHE)

O™ 42, ZAXHEQ20%, 30%), E20 M2 W30l USE

&2 0|85t HMZoh WOl sV|HE A Zits O3 431t 20|
=l 2 Butanoic acid, 3-methyl-, propyl ester, Atuj&nt 22 =X
o WYUY0| SFXNCO=E UEMWL ZEXHC=E X TE 20%Y% MYUEZR (Saccharomyces

cerevisiae AFY=17)E 0I8ol0] Z& AXNUF AMSZS HMZESIAC.
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(A& 4) Zx} &8 MXHe| #g E2 ¥ 74 BEst
QMZIXKAID|, AghE  eimEt & iR NPRF EAX SM 0.8ime  PE(Polythene),
PP((Polypropylene), LDPE(Low Density Polyethylene)d| 911 XIZX 5 4T HWHEHHS ofH
A 149 SO SEHSIE 2AMGIICE O3 142 20| X2 |Qtez H|wA| HEF= 10YAL &
BN 72 Q0] 14U}t HE 2L ML ESH XOl= AT AR 102X, ZASH A2 14
URIEH EAHSPL |02 LEFGCH ZIAte] A 2 N&7|7HE MEH#HsH= H 652 20| 8ij
St XjOl= PP ZEASH M2|oA HE ZHL)O0| 46.0622 0YUXl 46.571F 7+ QAGIHD, Xietol
42 EHMO SRt NE7|ZH A Q0] 72.12-72.549] 0| UUCH MZEGIK| LS HEH
= 1495 65.652 HETO| X{0|7F IA ALt
O 44, SMZIRHAO|-Z, XH2-9) Hst
T 65. XKD, Xt2ho| AR 2 NE7|7HE M H#HS}
TETH Color value
hSpiel] L a b
0 46.57+1.75 12.76+1.69 -4.39+1.29
3 42 59+3.67 11.461.73 -2.77+1.14
NP 7 41.24+1.84 11.54+42.41 -3.97+2.20
10 42 4242 .99 7.7241.44 6.24+4.71
14 42.00£1.95 8.27+0.70 3.66+3.36
3 45.72+3.34 12.34+1.38 -2.85+0.89
PE 7 47.3012.58 12.34+0.89 -0.94+1.35
10 41.70+1.17 12.72+1.83 -3.58+1.12
A 14 39.2142.12 10.76+1.25 -1.69+2.18
3 40.49+3.37 14.32+1.30 -3.88+2.09
PP 7 41.69+5.04 12.1612.26 -3.01£1.55
10 42.68+3.46 11.85+1.87 -2.57+1.37
14 46.0624.26 12.1142.27 -0.77+1.79
3 41.16+3.88 13.45%1.72 -4.22+1.55
LDPE 7 43.28+2.35 11.96+1.45 -2.55+0.55
10 40.37%5.43 12.5442.12 -2.02+0.41
14 38.80+2.22 10.59+1.48 -0.25+2.70
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0 73.61+2.03 0.91+0.35 31.87+1.16
3 76.33+1.32 1.41+0.46 29.16+1.97
NP 7 74.36%2.39 2.58+0.51 30.7242.27
10 73.1841.12 5.01+0.72 30.05+1.48
14 65.65+5.21 7.7141.50 26.65+3.75
3 75.35+2.14 1.40+0.54 27.68+1.62
PE 7 74.59+1.43 2.12+0.82 29.71+1.50
10 74.83+0.84 1.85+1.00 29.58+1.70
Kzt 14 72.54+0.72 2.92+0.78 29.90+1.95
3 74.41+2.10 1.46+1.22 31.16%4.20
PP 7 73.92+1.67 2.30+0.38 28.44+1.79
10 71.73%2.50 3.17£1.14 32.24+3.40
14 72.1242.11 2.51+0.72 31.16+3.51
3 74.24+2 .12 1.64+0.40 27.24+1.84
L DPE 7 73.30%1.09 2.15+0.34 32.22+4.65
10 71.55+1.03 3.57+0.59 32.5612.01
14 72.33+1.44 2.97+0.81 32,2442 70
DA 2 NE7IZHE 2, 3 248, Y 2MZ0= B 661 20 HAGHK| 42
BII|ZA= 23 & 3 4A20] 14.94%=2 UESD, SRY e OE ZAMED SIt6k=
OF LIEtHC XHO| 25 14Y 7|2 5 U482 SHU M= PP S ZA20| 7P L, &
2 PE X7t 74 MA S7totict
B 66 ZYM X NI7RME =29, ST Y48, Y
Xto| Xt
oM 24 = | sy = 32 | sey
NSl s
(Hardness) | ZAE% (%) (Hardness) % (%)
Contrd 0 706.6051.21 0.07 828.20+139.05 0.03
3 715.80+78.72 | -5.18 0.07 800.10£92.59 | -0.11 0.04
NP 7 680.80+53.38 | -8.16 0.11 754.70£77.82 | -0.18 0.05
10 | 648.40+86.00 | -12.03 0.19 715.70¢57.23 | -0.28 0.17
14 | 658.30+84.74 | -14.94 0.27 769.20+104.83 | -0.35 0.34
3 687.70+74.91 | -0.59 0.12 853.70+96.92 | -0.02 0.05
PE 7 748.8064.75 0.04 0.10 811.70+104.50 | 0.04 0.07
10 | 717.40£104.31 | -1.18 0.08 834.50489.83 | -0.03 0.07
14 | 710.50+#63.19 | -0.04 0.07 868.90+75.77 | 0.00 0.09
3 707.30#43.92 | -0.17 0.09 866.00£117.24 | -0.01 0.5
PP 7 669.10¢51.15 | -0.02 0.10 795.40+49.75 | 0.05 0.13
10 | 715.50%45.70 0.44 0.09 800.10£78.33 | -0.05 0.06
14 | 726.60+84.67 0.01 0.12 805.20+116.88 | 0.01 0.09
3 692.60+80.34 | -0.01 0.05 866.30+137.94 | -0.02 0.03
LDPE 7 699.20+83.43 0.05 0.09 814.00¢115.76 | -0.05 0.08
10 | 718.50+41.19 | -0.76 0.14 833.70#89.74 | -0.15 0.08
14 | 7636048748 | -0.04 0.12 852.20+72.00 | -0.04 0.11
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ERCh Abgel 22 NP AMelA|, SYXNZ7(Zh A0| 20 108 = HO| ZEhA|
OfLt. AtgQl R 2FA 7|&22 YUetMF+E H|WA|l PP, LDPEZL 74y XA Siok= A
HEFE

LEFTY.
B 67. ZEM 2 MYUIME LethEs, tEdds vl (CFU/mI)
EY Aol D]
My it i o LMt 8+

Contral 0 5.E+02 none 5.E+02 none
3 1.E+02 none 3.E+02 none

7 1.E+03 none 6.E+04 none

NP 10 2.E+03 none 4.E+04 none
14 1.E+03 none 5.E+04 none

3 1.E+02 none 2.E+02 none

7 1.E+03 none 9.E+03 none

o 10 1.E+02 none 9.E+02 none
14 2.E+02 none 2.E+03 none

3 2.E+02 none 1.E+03 none

7 4.E+02 none 1.E+04 none

o 10 6.E+02 none 3.E+03 none
14 3.E+02 none 3.E+02 none

3 2.E+02 none 2.E+02 none

 DPE 7 7.E+02 none 5.E+02 none
10 6.E+02 none 1.E+03 none

14 2.E+03 none 5.E+02 none

07. 4Xe+
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H 68. &&= UH OE ==
FE=
Samples total extract powder . Crefon (o
weight(@ weight(@ Yields (%) (%) (Brixd)
=X} 1,100 22.0 57.7
HA 140 2.80 48.7
= 5,000
= | 2o 109 2.18 43.0
ofmI} 48 0.96 45.6
70 | =X 1,260 25.2 54.4
% M 20 1.80 38.5
= 5,000
Et- | FHE 100 2.00 40.5
OH | osmt 126 2.52 35.8
AlE FES e 2HS H 690M Hlwet Zut =xpt S22l 226.05~227.272 ug
GAE/mg, DPPH 2tz A7{s RCH0 51.82~71.43ug/mLE YMHOUEA ECOF YU, ABTS+2HC]
Z A5 RCH0 113.69~92.64ug/mLE UM HOF ROtM Sitst 240 =2 o2 LIEf
WAL
H 69. &&= Jitet 24 W
DPPH radical scavenging ABTS+ radical scavenging
Total phendl activities activities
Samples
(g GAE)/mo) TEAC TEAC
R L R L
€50 (ug/ml) (ug TE/mg) €50 (ug/ml) (ug TE/mg)
=xt | 227279252 71.43+7.05 127.47+3.81 113.69+9.64 265.40+4.26
= M7 | 47.88+1.00 | 1,711.96452.18 69.31£5.98 784.01+63.07 163.607.69
SHIE | 12.69+0.06 | 4,080.87£318.85 4.14+3.01 3X4.383t7/R0.5%6 | 48.88+10.63
70 o | 18.8720.10 | 4182.11£180887 | 33.45+13.95 | 2162.78£236537 | 68.46+6.25
(o)
éj[_ =xt | 226.05t6.41 51.82+14.73 117.47+1.74 92.64+2.95 294.43+1.58
OH | M4 | 73.61+2.81 1,369.13160.23 63.85+4.43 702.21£136.88 | 1795741542
SHIE | 39.7240.80 | 6888407216 | -34.37£14.48 | 1,980.04+468.78 | 74.15+19.01
QI | 40.4241.81 | 6835.66£3905.61 -10.11£3.62 | 307803t72865 | 53.88+3.00
Trolox - 121.86 150.21
A= E2|Hs PPOSE 2fRSI0 ZHsiT. 0[0] 2kt 4SS MASHH ASFE=S0l(SAt
A7, FHE, 40f) SZH Z2HE B 700 20| FFo 20t SAPVF Moligdol =UC
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H 70. PPO(Polyphenol oxidase) Aoy

Samples &S (ug/mL) XaHE(%) ICso(ug/m)
250 36.88+7.10
_ 500 40.68+6.79
L=
=4t 750 40.42+5.09 1.820£577.59
1,000 42.62+5.95
250 ~31.10+7.04
500 ~21.68+5.03
M
a4 i 1 onen 08 5.948.15+634.49
_ 1,000 ~18.50+0.33
= 250 -29.68+4.13
500 ~22.69+9.29
=
24a o 0 T 8 5.294.17+861.37
1,000 ~14.3247 .60
250 ~2.69%5.07
500 9.04+0.28
o]
ofIIt D50 51041 B 6.056.88+1381.93
1,000 13.97+1.56
250 5.23+3.39
_ 500 15.23+5.73
=
=4t 750 42.46+7.67 1,648.271+63.91
1,000 44.83+3.82
250 7.2242.05
500 11.85+3.08
MF
U4 Je0 15 eaea 78 3859.78+944.93
70% 1,000 19.39+6.28
Et-OH 250 ~4.3241.76
500 3.93+2.73
24} i S 2 470.11+116.88
1,000 19.90+6.04
250 1.88+0.63
500 74242 52
OFf
of1i} o0 i o 4,324.62+627.15
1,000 17.40+2.44

(A1 5) 2R B8 B2 AZAT Y 2 7B B}
ESUNE 0183 CIOIAS RIZSD| lsi0l, 17 452 20| ZXie| ZEES Hrfsin
mm 2 FErSH0] ZR2A0| 4] 200 NaCl 3%, 100T 3202 Sd siC) 2
n Feato], HEII0| 42 8%0I6PH B WK Zixat

B L
i
>

IZ5 2H(ZE)E 248 2 O™ 462t 20
2 S Het AN ACE LERC S4(@x)= 13 461 20| 60
b HZE Al 240g, 4AIZH AZX Al 83692 B7tote AS &0
ANZE AZ Al 121g, 3AIZE AZX A| 155,g 4A1ZH X A] 3,095g 2
0C, 70C AXRE ZAN SARZMIKIE RQASH AEXISE

N >
i
=
>

s
™
N
i
> F
N
~
«

w
>

o

fujo

ot

O

on
4> rir
32 3
59
o
m
ol

D

>
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2 =0l g £ ULt A=

17X Al 31.33%, 3A|Zt 4082 74X A
= A2 = 2 QAN 70COHA 3
4082 X Al 90%, 4A|7F

OLt, 70C 4A[ZE AX X2|7t 60°C CHH| 3.781 =7t &
A 60TCOA BAIZE AR Al =2=HH2 16%, 3AIKE 30=
58%, 4A|Zt X Al 80.33%= 3A[¢E Ol 5ol 37t0

A2 HE Al 82 SEHES 21%, 3A1ZE 308 HE Al 50.33%, 3AI1Zt
AZx A 108.6%= 846t S/fot= As 22 4 UA/UL. 70T AX Al 60C BN 5 SEHE
| Z

Ao} =
0] &2 32 =oIE 4 Er. +232S B 711 20| 60C 3AIZF XA 54.57%, 4AIt &

25.91%2 LIERAT, 70°C 24 3AIZH H2IAl 43.78%, 417t 3 16.70%2 UENHTL 02 71X
3 6mm Clo|AZ Lcwwc)m SHGI0) 3F SO MES BAS ZI 1Y 171 20| BT LA
2% AHZ JIES 4NZH ZZE TOIAE OFA | 16%ET WORML, HMME a2 2.26,
240% OIHT, BME b3S 22602 67%2 SHOHCL 7H2 80| W2t X8t CIOJARE) 7|
£X| 0[331Y ZNE Sof ¥R 5T HOR AREC)

Il

3 45, ZIR} CO|A(RE) "=

Zxt 72 & (hardness)

xR SRS

5,000

. 190

60°C

4,000 : so:
70

"70°C 140

3,000
20
2,000

40
1,000

(10)
0 AIZH (hr)
0 1 2 3 4| Nzt

T3 46, AZST 6mm X HOIAFRE) B4 U 4223

J7 47. AZRE(60°C) 6mm WEAT) XA LR CHOIARE) ME
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H 71, AR2E XM2AIZHE 6mm At CHOIA(RE) dutd: (T + 9/100g)
%Eﬂﬂl-_ila TE A HEE BN x3E ZEtolE
iR 83.39+0.54 1.18£0.02 0.02+0.01 0.94£0.02 14.46+0.56
1 82.41£0.67 1.36+0.04  0.04+0.00 0.97+0.02 15.22+0.64
. 2 72.0520.64 2.13t0.10  0.04+0.03 1.60+0.05 24.18+0.71
o0e 3 54.57+0.81 3.34+0.01  0.04+0.01 2.57+0.02 39.48+0.81
4 25.91+0.48 5.50£0.11  0.10+0.01 4.36+0.15 64.13+0.43
1 81.37+0.28 1.63+0.04  0.09+0.04 1.16+0.01 15.85£0.29
) 2 67.03£0.30 2.44+0.09  0.02+0.01 1.90+0.12 28.61+0.34
e 3 43.78+0.41 4.06£0.07  0.02+0.01 3.33+0.04 48.82+0.45
4 15.70£0.28  6.33+0.08 0.02£0.00 5.53+0.43 72.42+0.50
B 72, X225t XMEAZME 6mm A TOIA(RE) 27198 (2% © mg/100g)
Xel7
—SE Rt Ca K Mg Na Fe P20s
N B 840:023  9B.01+1.69 4574065 3306864862 2694048 31.07+:1.%4
1 8131018 9760281 548080  3M53HB 2.30£0.28 32.64+1.73
60 2 12981093 160645517 1073219  HUBAL 2494004 55.18t5.19
C 3 21398274 24504310 2165061 21148818 2.7740.36 82.44+1.27
4 31.714638  3MP0B+/66  BPA 13BN 2981034 130.69+4.67
1 7524014 110368317 583097 33001407 2.04:0.43 36.87+0.93
70 2 13.99+1.24  20157+1507 1610131 7152PP  2.51:0.29 62.09£3.45
C 3 21541096 3074#A® Q00 1118140B 2.99:0.19 97.3713.10
4 36481040 HRSAAR MBEA 18V EZLH  3.09+033 151.74+7.53
SSUAY AZL2MO| 28Yets =0|7] flof M2 HYs 2ol MEg s 2EY
Olefety £ A ehtel E42 U =g 6e) 7% dxzd €

(60C, 24hr), 2E(170T,
)0 e +=22 B 7
1

S X7t 17.99~18.58%= =H

ro ot ofd



B 73 HNeB AZEY &8

T2 48. UK}

28 M=

MelT ) extract powder .

Uux J— total weight(kg) ’ yields (%)
%71 =S weight(kg)

oz o X2 10,120 1,880 18.58
Ax X2 10,020 1,429 14.26
e Fx2 10,900 2,030 18.62
FAES S 10,060 1,538 15.29
=A S 10,020 1,803 17.99
Ax S 10,030 1,362 13.58

X8 HRELQ ZME, vit-C,

}—I_E
(0.05~0.06), SZ71%=(0.06)22 LIEIICH ME =X
BE71%(40.563~41.73), =Z71%(40.90~41.59),

(0.20~0.35), sEU=X(-0.39~-0.46),
AUX(1.84~2.79)2 LIEfRICE

M BMZnE B 749 20 2E42%(0.06~0.07),25A

SMT by

2 F@271x(-0.14~-0.28), 8H

S
Q
ES
=

H 74, HAH2E AXEY ZME U M
X2|+ . Vit-C Hunter's values
EE S (mg/1009) L* a* b*

= S 00610007 2474120  41.08:002° - 0140027  230:002°
nx Sl 006:000° 323006 41834008  -028:001° 33800
Q= S 0074000 761052 4053002 0.350.02' 3.33:0.02°
nx SE] 006:000°  14.95+1.19  41.73:0.16°  02040.01° 3.36:0.01¢
= 22 0061001  B378#13%B 4090403  -046:H00F 184013
HxE e 006:000° 44985576  415#01F  -03H002  279H004°

*Lo BE a MM b gME

20244 ANHHFAEDIM



Axgato| =gt

ESSI=NG

t2z2A 3 OZE2

hig]

IE|
—

St

g2 B 752 Z0

(] = S O oL, = = |' SO oo
GEAX-2X2|(44.94%), LENHX-X2|(38.48%), SZAAX-FX2|(36.73%)=2 LIEtGICH. MESHEf
o =AAX-X2|(74.06%), QLENZX-X2((72.56%), %a -X2/(69.50%) =O=2 =aAl XzZ|A|
0 =QUCt OlUzRA UL QEAX-ZEXE|(37.73%), BEAHEX-X2/(31.89%) , EEHEX-X2|
(31.39%) 202 =it
H 75 HA2Y AZEY BY, UL, OIYRQA, OfURHE B2

el _ _
=F] EHR(%) ofZQA oY ZHEl
AREH S35

sz [=bSE] 44.94+2.25  59.41+0.54°  29.30+0.81° 30.11£0.81°
Ux Bl 19.56+0.14  69.50+0.83° 31.39+1.93° 38.1141.93°
on =PI 23.54+1.98  58.34+0.81° 37.73+1.40° 20.6141.40°
ax SEL 38.48+1.55  72.56+0.80° 33.93+0.58° 38.63+0.58°

. ox2 36.73t8.96  67.71+0.80° 20.32+0.19° 47.39+0.19°
o=
faES 2] 8.24+1.95 74.06+£0.91¢ 31.89+0.62° 42.17+0.62°

MM ZHZEU9 $ES4Ke=(WAIN) QE-SHE(8.94), FE-SUR(7.72), sZ-E4F
(5.98) =22 LIEIL, SUEH MHIA +EE4KPTT 52 A2Z LIEHRTH SE&6HX|4==(WSI)
SAUXT-2X2((0.19), EE-FX2/(0.18), LE-FX2(0.16)=2=2 LIEtH, SHE FXZA ¢
=M UERSCH Eot MX2|E detyEn 2V|1E M2 M Zit= B 77, B 7810 20
B 76, M2l HAX22 WSI, WAI

XMl

AREA ol WAI(Q) WSIER)

oz =PI 3.94+0.04 17.95+0.02

ax 2 7.72+0.18 7.46+0.00

= 22X 7.050.23 16.48+0.00

FAES 2 8.97+0.15 7.84+0.00

£ 22X 3.03+0.08 19.41+0.00

(aES %2 5.98+0.04 7.63+0.00
07. ZRATA



0 77. FNEE dAx29 AddtyE
ARG | ZOMIH%) | EXHO%) | EBE%) *“(;/rf*g
et sy °
. 22Xz 3.61+0.04° | 8.81+0.03° 0.10+0.01° 2.48+0.03° | 85.00+0.06¢
=25
Az
bsEl 4.53+0.03° 8.58+0.04° 0.17+0.03¢ 2.29+0.02° | 84.45+0.09°
g 22Xz 4.600.07° | 11.14+0.01° | 0.21+0.03° 5.38+0.02¢ | 78.67+0.09°
71z
bSEl 0.74+0.10° 8.71+0.06° | 0.43+0.03 2.33+0.04° | 88.18+0.05°
o 22Xz 3.92+¢0.11° | 10.80£0.01¢ | 0.10+0.01° 5.23+0.04° | 79.94+0.09°
2 4.26+0.09% | 11.07+0.04° | 0.07+0.01* | 5.33+0.03* | 79.27+0.10°
0 78. MAE|E Ax2Y RI|ENE
el
Ca K Mg Na Fe Mn P
X s
oim | BXI2I|29.0740.28| BIVFHAM | 99.3410.74 | 4.0410.30 | 4.12+0.50 | 0.42+0.02 | 280431088
=25
AX
2| |28.09+0.34 | 950.85t6.78 | 52.59+2.01 [ 11.19+2.26 | 4.04+0.30 | 0.32+0.01 | 194.68:0.98
ou Z2x2| |3017+0.42 | 10828741.92 | 101.11+1.01 | 8.59+0.16 | 4.04+0.15 | 0.48+0.01 | 268365357
#x
2| | 25.24+0.38 | 24510499 | 53.80+0.67 | 4.10£0.02 | 4.10£0.02 | 0.31+0.01 | 196.9743.88
oo | FRI2] | 25626033 | 2400074312 | 98.7741.55 | 8.7210.88 | 4.30£0.10 | 0.47:0.01 | 276.07+1.57
7Hx
2| |29.15+0.38 | 1001.731953 | 53.18+1.80 | 16.51+0.41 | 3.77+0.09 | 0.35+0.04 | 202.96+3.37
RVAO| ost SotdME MEQUXC WRNYEt HWERE ARl & I MHAN st orgd, UK
37|12 2Y, UX=2 G Z™, amylose?t amylopectin®| -&dH| 2 HLEXI0[ S0 2lof &

g 2827t 22, JtEA
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X2+t Pasting Viscosity (cP)

Faz= ol Y tmp(C) Peak Breakdown Setback

oz s FAg 69.10£0.10 342.00+3.46 24.67+2.08 34.33+0.58

azx S 58.40£0.78 455,33+2.31 172.67+1.56 66.33+2.89

(o] 2 67.43+1.52 A.67+44.74 14.33+10.97 30.67+8.08

=S S 58.43+1.76 339.33+2.89 80.33+48.00 1.53£1.00

=z Fx2 67.20£0.35 558.00+10.58 95.33+6.66 33.67+1.563

Ux e 56.23+1.18 1401.67£36.44 809.67+23.63 143.67+0.58

U gre SHENIF FX2 ] FUCH, AXREZAE HlWA| 'SEAX 7 1401.67£35.44
cP, 'EEUX'455.3312.31, ‘EAX’ 339.33:2.892 #+=C= =/, Breakdown viscosity=
718 Y & YWeeE M2 YA 2t Oz Qe M YA MilEE= SidQ=RH J|Qlcke Ae=
LN UACH, O Solid ME2 2 I8 & J(H Eﬁm setback viscosity0ll &< O|Xl= A
Oz 2Z{H QCt. Setback viscositye= H2f0] & 0 Mo L3 ENI LUXNSH AMMNS LIE
e XEZMN QEAX-ZSUMIAIXZ 229 setback viscosity7} R LIEHLE =3t O--d0] ATy
Moz oot A= LIEHHT

>

07. 4Xe+
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=0 &

4 13 502 Z0

(e]

=t EUCH,

k=

HEel 7

_I

AF 2%E AT}
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IS
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I3 50. AXFE SAE
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g
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e
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|
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hid

o
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i
il
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e
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S

ol o

2Ol OM 2MAl =&
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tal, 07t X=
7t = A HERLT.

= REMA|

[¢]

M&
ESH

=

=

A
=

H

HIA
= ke
Al

-

S|

S
S|
HAEE M=

Mo}

F

o

1.0
0.1

100

it 22 018 ZAZ AL

10.0
5.9
0.05
OLf,
O3 b2,

o
HA-

g 51,

0.01

1.18

0.01
20

0.2
HPETA

4
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ERCEN Y

.[_}1
iXl2 9.53%(p<0.001)2 =0t st

[+]

o
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H 80. ZAREY EMEE FH
S ;jk_% ;_J'u_?,: ;E;%l Hunter's values
A BoiKl(%)  ExE(%) L a b
ZE2M(102mm) 0.4+0.1*** 8.9+0.0 1.9+0.1** 482403 -0.9+0.0** 7.240.2%
OMIERAK 107" mm) 5.7+0.1 9.5+0.0%** 1.5+0.0 4838+0.3 -1.01+0.0 5.6+0.2

* X0.05, ** X0.01, *** 0.001: significant difference by independent t-test

dA 00| g8 o] ol sAZATA 7| 75 o 1158 244 W3 1%=2 HEoi0 3
=S ¥ 531 20| MASIC. SLE=C SHEY 2MZu= B 292 20| HXIZ(Poly-7
-glutamic acid) 40| 4.1%, Fd QES ALY = U= SME 0.59%, Of0-EfEA
19.7mg/%= O2EE =UCL I 549 0| OE 3Yss /182 OH So0Xe=z
1-Octen-3-ol(HA& S), 1-Butanol, 3-methyl(HILILIRE RARSH 238t & &) H&0] =1, 0[F
QF = pyrazine0| T 24N82 wF(Bacillus velezensis)S %|& MUSILCE

13 53. S&as M=
B 81 7 €8 3¥8= =%
T =S ) ot o g

1| 23N18 | Baillus velezensis ~ 3.97+0.09°  0.48+0.00°  18.36+1.82° 25.25+0.49°

2 | 23N23 | Bawcillus velezensis ~ 4.39+0.04°  0.54+0.017  21.25+1.14° 33.74+0.29°

3| 23N29 | Bawilus velezensis  4.10£0.12¢  0.62+0.00" 19.19+1.57¢ 53.44+0.43

4| 23N79 | Bacilus velezensis  4.09+0.13%  0.63+0.01"  18.77+1.94° 43.68+0.70¢

5| 24N82 | Bailus velezensis  4.10£0.09°  0.59+0.01° 19.70+0.94%  37.25+0.21¢

6 | 24N54 | Bacillus subtilis  3.48+0.08°  0.41+0.03° 13.20+0.25°  40.85+0.56'

7| 24NB9 | Bacillus subtilis  3.29+0.06° 0.27£0.01*  13.14+1.52° 49.78+0.48"

8 | 24N64 | Bacillus subtilis  3.50£0.14° 0.27+0.01° 21.56+0.34° 75.33+0.85

9| 24N70 | Bacillus subtilis  3.78+0.12°  0.44+0.01°  7.05%0.22° 31.54+0.23°

10| 24N72 | Bacillus subtilis  4.29+3.75°  0.52+0.00°  9.72+0.07° 33.97£0.33°¢

11| AFY-2 | Bacillus subtilis  3.75£0.07° 0.51+0.01°  18.03+0.54¢ 38.30£0.21°¢

@ Means with the same letter

multiple range test (P{0.05)

at same column are not significantly different by Duncan’s

07. 4Xe+
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O b4, dFX2|E

2 F= xMojg 2mo|
57r 10.47 °Brix2 ©Ht0| &
62.62 A™EOZ ghof A|Zt

i B B

T2 MAMA 7ISE=HOIA 24N82 X2

IYUES &

I K|
==

3 AL

Il

CERTE::
T, HEs

1S 7t

;A
st

829 ZITh 24NS8
7.8%2 SO} 2at
=S7102 ARSI}
o7t 3.62 F/ULCt

N

_"01D

M H|W(A: Heatmap B: PCA, C: Biplot)

+o0| 2
H
o

4mo|

SmIK= 23 559 20|

H 82 S¥as 75 A8 L9 53

N = M (Hunter's values)

e+ pH CBrix) HE(%) 1 - .
1 23N18 | 6.31+0.01° 10.50£0.00° 11.27+0.90" 61.0240.18> -2.1#0.06"*  5.75+0.57¢
2 | 23N23 | 6.24+0.03° 9.93+0.06™ 8.17+#0.35®° 60.59+0.40%®° -2.33+0.04° 4.89+0.20°°
3 | 23N29 | 6.22+0.02%° 10.00£0.00° 9.4#0.17°  61.23+0.29°° -2.230.04®  5.48+0.74%
4 | 23N79 | 6.20£0.02° 10.13%0.06° 8.67£1.10°® 61.724¢0.32¢ -2.110.07™* 5.75+0.19
5 | 24N82 | 6.21+0.01%® 10.47+0.06° 7.8+0.86®  62.63+0.30° -2.25:0.01® 5.52+0.34*
6 | 24N54 | 6.2240.01%° 10.27#0.06° 7.47+0.60° 60.06+0.22° -1.99+0.01"  4.4+0.14°
7 | 24N59 | 6.21#0.01® 10.37#0.06° 9.13+0.93°° 61.11£0.25* -1.95+0.07" 5.75+0.28°
8 | 24N64 | 6.20£0.01° 9.83+0.06° 11.43+0.76" 60.62+0.25® -2.0740.07%* 4.51+0.20*
9 | 24N70 | 6.23+0.01% 9.83+0.06° 10.17+1.44% 61.52+0.43¢ -2.19+0.05°° 5.12+0.44
10 | 24N72 | 6.21+0.01% 10.3#0.00° 9.07+0.91°¢ 62.66+0.27¢ -2.15+0.05° 5.72+0.29"
11| AFY-2 | 6.26£0.01¢ 9.874#0.03® 10.00£0.40% 63.04+0.82¢ -1.69:0.18°  6.84+0.43°

&' Means with the same letter at same column are not significantly different
multiple range test (P{0.05)

20244 ANHHFAEDIM
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QtEAIOHA(mg/L)

=
S

ZEH= (ug GAE/mg)

e+

5,779.1£250.1 124.612.2

49.5£0.2%%*

8,028.1+871.6* 134.8£1.7%%

42.5+0.2

significant difference by independent t-test

*** <0.001:

* X0.05, ** X0.01,

ABTS+ 2tf]

o
g2

ol

t

Bt

FALH(£X0.007).

[e}
od
__o__ﬂ

om
<

Al

b

_I

A 7AIE

0] A= A= AMRELCE

(%)

(%) DPPH 2tC|d AMs

=
o

ABTS+ 2ttZE AA

AMel+

64.5+0.3* 1.5+0.0*

82.2+1.5

1.4+0.0

59.9+0.7

88.3+1.3%

significant difference by independent t-test

% (0.001:

* 0.05, ** (0.01,

IS3t2E(64.5C) &

old
=L

UxE 53} A 2= RAH X0l HUUAKITH((0.05), HAHZLS

Che =0F 71SAl 2L o &

Uk

110

HAE TN
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HSetback)
7t

53.0£1.7
106.3£8.5

=

=)

9

L3
M=

X

Al CHZ

=2

Viscosity (cP)

169.0+£1.7

LoHBreakdown)
30.742.5

Z|11(Peak)
549.0+1.0
1,117.0¢£27.8

S

S35} JHARE
(Pasting temp(C)
69.5£0.0
67.12£0.0

el
87. FAMZRAD) S+ b
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Ir

Xt 226(%)"
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=
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40
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40
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I 88. SMZXKXID|) 22 XU T2 4T UsYE
M2+ >2 EteslE CUbE] X|gf S|
CHE(Z7ER)  100%  82.4+0.2°  12.1+0.4° 0.940.0° 3.8+0.3% 0.8+0.0°
SAAXT 2L 50 82.7+0.1°  11.8+0.2° 0.8+0.0° 3.720.2¢ 0.90.0°
75 84.2+0.1¢ 9.610.8° 0.8+0.0° 4.5+0.1° 0.9+0.0°
100 80.3+0.1°  15.4+0.3° 0.9+0.0° 2.3+0.3%® 1.2+0.0¢
HZAX 22t 50 79.6£0.3°  16.8+0.3¢ 0.910.0 1.720.12 1.020.0°
75 77.9+0.5° 17.7+0.2¢ 0.9+0.0¢ 2.4+0.3% 1.1+0.0¢
100 82.7+0.1°  12.5+0.7° 0.7£0.0° 3.120.6™ 1.0£0.0°
I 89. SQAIZIXKXID|) 22 ZixelHy| 2 I240 EXEN
3 . Hunter's values
e+ S ( "Brix) pH HE(cP) 5
a
IE(Z7LR) 100% 8.1+0.0°  59+0.0° 20014+16.77 HA%B047 -161:002° 478007
SAAX 22 50  8.9+0.0° 6.2#0.0° 31481#482° 4734003 1.58:0.01° 440
75  9.0£0.0° 6.2:0.0" 5077.0t866° 43500 19500 AROE
100 9.8t0.00 6.2+0.0" 793414158 40800F 2744003 3SHOF
HZAX 2% 50  9.2+0.0Y 6.1+0.0° 216681072 514006 169002 26H02
75  9.5+0.0°  6.1#0.0° 331811528 476500F 236:001° 22%0(F
100  9.8+0.0"  6.1+0.0° 498664674 4BSHOQF 24740038 200
QUZIRL 29 AXBI0| 2 IZSD0| EREML H 881 Z0| B A0 Hlai AAtE
US ASoIUE ER =UCH 2Y 0| SIHErE Gt FO0RLL pHE ZXEY HIIA| 7t
ol= 32 ER=Hl Ol ZAte ZEn ME0| MMEES FSAI|e B2 ot XAAZA o
55t AOZ2 AREACE FZLIO| M= SAAX 2EU0| EEAX 20| Hlof M7t MHXOZ
U0, BY 0| SUIESE M FO0HKs A8s EQon SZAXT 22 100% XMA| 7H&
SOICH RMAMZIRL AR B2 0|2A| MZ7t MAECZ 2,000cp 0ACZ IR ZZSIUT, SX| SE0
Xeo| 2 E4E Q7lots iU AA EEL JHsE ACZ AIREUCE Xi0| HXt 2L 0[8A H
Z(L)= 40.9~51.62 iR 55.00 H|aH WA LIEFED, MME(q)= 1.58~2.742 HEJHL &=

ULt EME(b)= 2.1~4.42 O{ERF 4.8ECH HULCH
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YAt 2LS 0|18 dA=+E HMESIH SEZAS olUM. HA HEE2 LIIE(75~80%)
20 Hil, HE H= M2 HuA Hg0| w1 Bt £40| Joff deopi +25 S+otAL 2et
EfH ZAl HYO FXX OO0l EXXEZ, MHES Higz LE MR Sflots A0| S0ttt
E|XMo| HigH| dHot| floh @S AXEY 10~30%2 I3 64° 20| =24+E H=XstH SHS &2

8 64. A2 018 A=+ M=

2R 2| HEHY B4 BUSHS H 0T 2. F40| SEYL 66.9-67.2% , +2E
1 . S|
S BTN AAS JHMGHRS, BRHO| M2 YRS
| USITE 47 X2 & 20| B S0IS0) F2W T ORI & HOZ of
AMEls P40l BT G 30% MR 1.92 TH EUC

H 90. ZXAHEY HiSH[E(10~30%) =4+ 2EEN
ExC T A Hunter's values
e+ s SKl ikl EE pH ZME
%) @ %) . : b

O 664104 25t017  1.1:00° 09100 6.3t00° 000400 77518 -19101°7 10804
10% 66809 244020 1.2¢00° 1.0200° 63:0.0° 000400 75020° -14100 8304
20% 65908 251027 1.7+00° 1.2100° 64+0.0° 00000 73427 -1601° 8304

30% 6724002 2803 274006 1.9:00° 65:0.0° 0001400 72813 -12401° 9505
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H 91, ZANE2E HigHIE =+ HO|AE 5

=
55 HARE Viscosity (cP)
Xl (Pasting i i .
temp(‘C) x| 1(Peak) 4sH(Breakdown) ‘=8K(Setback)

L 80.6+2.6 99.3+23.7 10.0£2.6 97.0£13.0

10% 74.90.8 141.3+4.2 28.7+0.6 106.3+4.0

20% 72.1+0.7 184.0+4.4 40.3£0.6 115.742.1

30% 69.7+0.2 229.3+5.9 56.0+2.6 132.3£3.2

§ ZAtQ UHISS2E(64.5C), §setback viscosity : 3fOFEA

=2 HO|AE 5S4 245 2= B 911 20 A 22 30% E7t Al 28t JHAIRE L &
OtY, €2 7fotRs W H& 29 FJ0l EoXL, #2520 0t S1Y0| S7totke A
2 Olde = AUH. 0| HiEC= B0 & BUAL, =21 23/t &2 HAEE 20%S
Jtet AR =7F Mot AC2 Al=zdhh OF 652 20| HsE4 2l HAEE 20%= U=
=570 Mg, O, T J2E0A dekTF EU

control @ PN10 B PN20 ®PN20

T

4 (color) g (flavor) gt (taste) == (texture) SE7|ZE (overall
perference)

w &~

#sl7hsE HE)
N

1Y 66. HAZE HigHE =0 US55 H|uL

T2 661t 20| O7MUXIt BEIHZE 0|2610] ZAPHS MZXotH H 929 Z0| EXS 2XMst
Ip ZXPHO| "= 50.5~51.1°Brix 2 Yt Mol ZE £Z9| 50~70°Brix |0 sHH5HH, Of
TE OME9 M oM, Mol HEMES =0|=0| 7|0E £ JUASHOZE AZECE ut™yoZ o

oo T
Bol pH 3.0-45 U2 F B2 Hgol RIROD IR, XY PP FU2Y A o
‘= 202 ARECL Y 672 20

5.5~6 Y= pH 5.36~b.78 HYY US HAE
o Zunt PJT HiEHIZ M= HO| IWI’E.._' HSE7F LF0M FUCH

[

ﬂJl

o7
T
2

i
or
HI
1z
fjo

>
=

=
[E=2
=
40

>

07. 4Xe+



g 66. M Mz S8

W | PN PJ2 PJ3

A 400 400 400
OERA 300 300 300
AT} 240 120

ot 60 180 300
g2 35U E 35U R ERT T

[EHEEI]

T 67. LR i W TS

I 02 ZAH =2 2N
_ ] Hunter's values
po el S (°Brix) pH
L a b
PJ18 50.6+0.00 5.76+0.00 52.27+0.81 -1.66%0.12  11.72+0.30
PJ2 51.1+0.00 5.78+0.00 49344031  -1.35t0.25  11.19+0.45
PJ3 50.5+0.00 5.36+0.00 44.79+0.70  3.14+0.41 16.7141.28

§ O 67. ZAY HiEH| =

ZHHSHA CINEES AAR EE Jtstt Y70 45 AT E HZEE fIoi 18 681 20| Hi
51510 ®|XSIQICE H|XSH ADYC= ZEX} AESt MPS0X 2|7 74 7IS &7 EUAT, A
ZOIME 7|2 =) = QUCE

HE% | MP30 | MP40 | MPS0

omat o6 9
gElE 0 0 9
. 5 5
B 00 100 10

[t H|]
J8 68. LR ADFYS HiSHH| Y ST}

=
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H 93 A4AAnYE EF 24

- Hunter’s values
cl S (°Bri
MP30 13.110.0 5.3+0.0 81.310.6 -0.6+0.1 11.0£0.6
MP40 12.210.0 5.4+0.0 83.120.2 -0.110.0 11.8£0.3
MP50 12.540.0 5.440.0 80.9+1.1 -0.4+0.1 11.640.3
§ 12 68. ZXAADYE HiEH|RE
UNHE HXE FHEER0IH ML= MEHNQ LS2==2, HIETICE 7|B FUYATL SESHH
HLZERE AHIE £ US ACE A=ELH ZAFE2 O3 692 0| MIZASHAULCE

a3 69. 4R M=

a8 70. gAY EeI2tE SEES
Y =g 0N SESES Lr/IE 240 Z2a= O 704 20 dRel +22= ¢
ol ¥== 70.1 Brix — 62.22 SO, Xl HE20| 2250 HEEs QoM Ye™¥oz 60
Brix Olg2 MAIE, £e| & 7t =9 U5k AECRE Ml S0 A8 & + /S A=
AtzEL pHE 6.590A 5.962 ROMISS 22 & 4+ UL pH 5.99 SH2 LEHSZ ot
o MOl e REEZ Sts MSots Y01 20AL. dAFgS 018610 J8 714 20| S8&

NESS AT

07. ZXAFRA



(az7z |#feuon)e| 2a || 1222 |8 suz 9 92 |8 = |

ag 7. dAEs ME

L PB45 | PBSS | PBGS
LUNEEE 45 55 85
#i 10 10 10
1048 53 53 53
TN 005 0.05 005
HIEFEIC 01 01 01
ORMSEULIER 005 0.5 005
B 395 295 195

[ etHl]
g 72. dAE= gl & H#S5E0t
dAt G FE2D AXEE 018010 ZAE2=E 35S MASHH 17 72, B 949 20| FEHEH
of 2it #At 889 k= 11.3~11.7 °Brix He= QK| A, AHIFAS 0| SHZED, pH
42 H2 ML S=0| HEAl oFotd tlidst St LEUD, St TS =20\ off, gXxtel i
weot Y0IE =Y &0 OfLet OIE=E9 48 HAielH EEgE =01= O 7|0 A= A=k
ULt HSE7L 2ot LA FE=S 66% AEAl &, O, HAAHL Vst /U

H o4 4% 28 52 24

Hunter’'s values

2|7 &= (°Brix) pH

L a b
PB45 11.6 4.21 37.520.2 -0.2£0.0 -0.4£0.1
PBb55 11.3 4.20 37.7£0.2 -0.220.0 -0.4£0.1
PB65 11.7 4.22 37.0+0.3 -0.2+0.0 -0.3+0.1

§ 17 72 LRGSR HiFH HE

HAlE 28 H Ee HS2E, M59 Ea IE0A Fet 014=0] Y40 & A2
= 2 =0, F2UAPO)Lt BZXHPS)S 0188t Aol 18 731t
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g 73, HAAS HZE

I 950N Alslel Y= 11.1~11.7 °Brix2 QHX| FALK10~12 °Brix) {FAIS

5.9~6.22 MA, S44(pH 6.0~7.5), 2(pH 6.0~6.6)1 FAISH +Z=02

SE=E LIE

A=t E0[ot

£ A2 AOZ AMZEULCE HSEMS 72 HAF A99 &, of, ®AMH 7|
STt = LIEHATE
H 95 ZX} Alsl SEHEN
’ |
el S (°Brix) oH Hunter's values
L a b
TR2LXKPO) 11.1 5.9 34.0+0.1 -0.440.0 0.3+0.0
HLXKPS) 11.7 6.2 35.5+0.4 -0.2+0.0 -0.9+0.2
O3 74, A Aol v 2 2HsEIL

07. LXHTZ

>



(A1 9) &t 2HH 7k8 MME &= 37

ARt 2Y 55%, LEE 2Y 5% 0|2 )| MAHE ZASD TESTE A5, 2 I8 759
61t Z

27|
20| AMES 7HE oL,

: = 1B ECIEE B DL AT

-BE FA% - 24 A2 30T
-AFY-24(Bacillus velezensis)

2% B [MI’H ]ﬂ[ ¢ ]ﬂ[éﬂfolﬁ]-}[%ﬁ’d ]-[

j_E.I 75. 7PX|- puy k” |‘

AT

4 |

[ 12(20g), 14007 ] [ 671 ¢S 2 ]
O 76, XD TSI ZERESH)| LA

HII
m

i 25%2 0|8 %J fXtH ro HIO] AIMES H|
=24 ATIZ 0|8A] 5.15%=2 ¢ SE OhH| =R, HIE 1.01

V2 b 58 |oa

POTATO BEER

2 Y4Es
H 96. ZAtuix 22 E4

' gasslr . gC M ars

Hew Y A ) R S S W
gts M LXH+BE 0.18 1.058 146 584 265 819 -
(EIN)) 7+xr+oq7|E 0.11 1.045 117 605 244 808 -
uE S UAHEE 4.91 1.014 7.2 66.2 212 819 75.7
(14X | Z4X+A7|12 5.15 1.011 6.5 66.5 20.8 816 74.6
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fo X2|¥ s7|8E2 H|W(A:Heatmap B:PCA, C:Biplot)
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pS|
1

FO| ML S Th

ols
=23

&), 2-Undecanol(Z}

ester(

oF N AMIZS| £H|

C

HBASHO| IAE SAES T
g Bt Z2E SHESH, ZEHR 570g0IM 470g2= ZASIAL, ARSH|0|ARL

r

S
[y

7]

L

plie)
Ei

a9 79. dAS2AE O

e

a8 80. dAHESAE 2lwd

<

YRS

07.



Klo

-

X4 7

28

(Q H4M| 5 atH|

=k

A7t 9, HFE VIEEAE 1271, BE VIS

NERIAES 1

S
HEEAIZE 21,

& ROIE0|7AIF 7ISA7E 2710]C.

=

=
T

7

N
o

=
T

5]

=

Cl
OoTr =
(%)
100.0

66712 TS 43,420847HI0]
HMoQ

o
(2131)
43,420

Xt 7HS YR 24220233 7|F)
FEGHZE 114,

=
S

[
=
T

F

=
o

Al
OH)
66

x
P/

JES]

2
=

=

o

d 7S5Y
174 37, MR/ISER /HEEAZE 174, BEF 7t

IS

t

[

ZAI7tH 61,
F 7ISEAIE 27,

A,

il

10.5

9

=
KE

4(SH0-H 2,
I 171,

b

[@}

=2
1
=N

g
=
=

2
_?I_.
HE 13=)

£), 4
HE 13400

b
1,

A

[}

=
=TT

1, F2YA 1), M2
E 1(

IREE 2(TH2 1 1), MRIIS
dNEE

46.8
(38.0)
0.0
1.0
0.3

4,549
20,302
(16,517)
4,749
17

419
138

781

11

12

1.8

ol
10

783
1,421

NFISEF 1(ESEA, 87 1, BHR 1E39)

3.3
0.6

3

.

__AO
HO

NFIS

2.4

0.1
19.0

250
1,055
51
8,255

1
1
1

UF
IH
K

0.3
0.6

142
259

246
A=(18~'23 6H)

Q1|

L= 2

=TT

U
IH
zl

0.6

o

o0

PS4, (

9

28, 0

HPETA

4

[==]

(=3

20244 Al




L. ZEXIo AIZE 2Kt JHSYA 82023 7IF)
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o 02 BSUE SRR, MFIIZER JKBYACE 1, BER JIBYAL 4%, HE KA
Th 0N, R IKBYAZE 1), F-R0KZ0IRAR FHBYIAZH 2740ICk,
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eep > BT M E=2 9 HZ (Htp)
s
A(9) 4,549
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45 26,900 23,190 20,068 17,637 21,255 21,810 10.9
=] 26,004 23,686 24,611 22,906 23,398 24121 12.0
Xz 5,502 8,359 8,986 9,874 9,701 8,484 4.2
19| 25,369 19,215 17,707 19,503 18,477 20,054 10.0
M= 218,367 192,900 188,196 199,464 204,589 200,701 100.0

* AN OEZSIE
AO| E|

TS o HO

e

HEAAH XI2(20~'24 5)
HiE 11, D2 HIE 51, “”7““ Hlg *g, Ol 3¢

28, MR8

0
'20~'24 54 W@e| RES VR, SYS =

=2 =20,

20244 FMI J|FE 2K E51YS 204589502 HMUA(2023) 1994545 CHH| 51355 =7t
(2.6% B7DBIRT, HA20208~2023 43 T) 199,730 TiH| 4,860= Z7K2.4% S7H3IAC
olz %,w R WO, 20 R JIE U ESNIE GO HY OY SHE 83 GO
It

OO L— -

370 &l 371280 dxez ULt

H 124, ™= J7|F 4K £6HK|E Sotzel MEA-HE CiH| & (e : E, %)
= MA CHH| HA ChH|

T 2004 2023 =25 EAE 004 HU(AY) =7 E7E

71 74.975 70036 4.890 7.0 74925 67437  7.443 _ 11.0
zg 19914 19.813 101 05 19914 19280 634 323
e 20.812 20402 409 20 20812 20346 465 2.3
H 16107 19.283 3176 165 16.107 17742 1635 97
z= 21255  17.637 3618 205 21255 21.940 603 3.
2y 23398 22006 492 21 23398 24302 903 3./
Mz 0.701 9874 174 18 9701 8180 1.520 186
R 18477 19503 —1.026 53 1847/ 20449 1972 9.6
F= 204580 199454 5135 2.6 204589 199730  4.860 2.4

" BUe 20~'23 44 HRg T, 0l5 5

- o=

07. 4Xe+

>



(2) 7zA

OH L=5F
-1 oo

= 71 At Ao A=

CH7t 20234 3,433HECZ F7/I6IRAL, 20244 2,895 =2
A U= 2,786 Z
4de 37697 (13.5%), 85 269Y

S5 20209 2,295%RU0A 2021E 2,199 0= ZtAGIA

#(9.7%) =0|ULCt.

LAY 59 TR M IIF Y

o0, 2 BEEAYURE Y ChH| 31.8% HR), M= 424%(15.2%),

0=

H 125. M= 7|& 4At SotAE Aol A S (9| : ot %)
72 2020 2021 2022 2023 2024 HA(GE) TRE
L 69,051 71,382 97,310 109,101 96,097 88,588 31.8
=4 19,264 15,239 25,817 28,339 21,417 22,016 7.9
He 35,438 33,477 44,356 53,331 45,539 42,428 15.2
e 20,217 15,145 26,051 29,390 18,285 21,818 7.8
a2 23,992 23,257 31,070 28,208 28,217 26,949 9.7
ad 30,141 28,640 44,913 45,876 38,455 37,605 13.5
pS[ES 7,120 12,201 13,746 18,353 16,942 13,672 4.9
19| 24,281 20,552 27,579 30,653 24,577 25,529 9.2
e 229,504 219,894 310,843 343,253 289,528 278,604  100.0

20249 T2 J|ZE AR ML 28950 MA 34339 CH| 5374 LA(15.7% &

Ao, HE 2,759 O] 13792 37H4.9% S7hSIRICL 0|2 YA =E2E BH, 2024

M= 7|1F AR SotAE Mol M O] SR M= A SAE(15.7% dA)d Hw Al ©

H(37.8% ZUA), ZH(24.4% LA), AH(16.2% LA) o ZAS0| AMOZ =Lt

H 126. M= 7|& 4Xt SotAlE Aol MA-HH hH| S (9| : 8ot %)

. M | I o]
TE 04 2003 muA  ZUE 2004 WAGY) EuA 5B
L 96,097 109,101 -13,006 -11.9 96,097 86,711 9,385 10.8
=4 21,417 28339 -6,922 -244 21,417 22,165 -748 -3.4
e 45539 53331 -7,792 -146 45539 41651 3,888 9.3
e 18,285 29,390 -11,105 -37.8 18,285 22,701 -4416 -19.5
a2 28,217 28,208 9 0.0 28217 26,632 1,585 6.0
a4 38,455 45876 -7422 -16.2 38465 37,393 1,062 2.8
JS[ES 16,942 18,3563 -1,411 -7.7 16,942 12,855 4,087 31.8
9 24577 30,653 -6076 -19.8 24,577 25766 -1,189 -4.6
M= 289,628 343,253 -53,724  -15.7 289,528 275873 13,655 4.9

2024 AHSHAETTN



(3) 07t 58

M= J7|& LR} EOj7rAe A"

SIUCI7E 2024 1,416%/kgC2 SI25ULt. 5 W
2, ™5 2,076%/kg(™= =047t ChH| 149.5%

S5p2 202011 1,051 /kglM 20231 1,721%/kg22 A5

®/kg(112.3%) =0IUL, HH2 1,2848/kg(92.5%)0|ULCH.

M= J|1E UX ZOH7HEE 1,3889/kge
£Z), HMFE 1,611%/kg(116.1 %), dY 1,559

B 127. ¥= J1E 44 SotXE E0j/HAS| kg S (&9l : &/kg, %)
7= 2020 2021 2022 2023 2024  HREH)  HIS
2 941 1,06 1570 1558 1283 1284 925
a4 898 873 1,402 1430 1,076 1,134 817
He 1689 1619 2296 2614 2188 2076 1495
Hd 1,076 960 1521 1524 1,135 12583  90.2
3= 892 1,003 1548 1599 1328 1236 890
A 1159 1,209 1,825 2003 1,643 1559 1123
Rz 1294 1460 1530 1859 1,746 1611 1161
7129 957 1,070 1,657 1,572 1,330 1,273 91.7
M= 1061 1,140 1652 1721 1416 138  100.0

* HISS '20~'24 51 TR HISS Y, 05t SY

2024 T2 7|E

Yt

git EoHA2
(17.8% ZA)otA, HA 1,3818/kg
HEH, 20244 Eﬂ? & AR ééwt“ TOi7HAS] HE |

HW Al MH(25.5% Z4A), =

=H(24.8%

7N

I==o1ie)
O O -

M= E0f7t

1,415%/kgQ2 FE 1,721%/kg ChH| 306%/kg 512t
CHH| 343 /kg A&(4.9% BS7HSIAULE 0|8 YA ZE=

2 5UE(17.8%

|:|—l—) EDH] 74 Ol—EPEO| AI-I:HJHOE L—:OI‘ |-

H 128. ®= 7|& ZAt Sofk[E TOf7tAel ©MA-HHA OH| s (T - /kg, %)
3} REREE] EENET
T 2024 2023 S ZUE 2024 HWU@d) IUX| zZE
2 1283 1558 -275 -17.7 1283 1,285 2 -02
a4 1,075 1430 -355 -248 1,075 1,150 74 -85
e 2188 2,614  -426 -163 2,188 2,047 141 6.9
Hy 1135 1524  -389 -255 1135 1279  -144 -11.3
A= 1328 1599 -272 -170 1328 1,213 114 9.4
A 1,643 2,003 -359 -17.9 1,643 1,539 105 6.8
S 1746 1859 -112  -60 1,746 1,571 175 11.1
19| 1330 1572  -242 -154 1330 1,260 70 5.6
=2 1415 1,721  -306 -17.8 1415 1,381 34 25

07. ZXAFRA



48 71E HA Sotye AEE a2 20209 73,383E0A 2022H 61,936EL=2 HASIIC
[E

g Zd 7l A EotE2 6897122z, EF

43,848=(HH =otH HiH] 63.6% HR), & 5,071&(7.4%), 45 4,368=(6.3%), & 3,278

£(4.8%), M 3,067E(4.4%) ==0|ALH.

B 129. 48 JIE HA SolXE So1dY gk S (Tl &, %)
7= 2020 2021 2022 2023 2024 FAGY) HR=
&= 2,766 1,827 1,343 1,898 1,527 1,872 2.7
o 2,111 1,125 894 1,800 3,460 1,878 2.7
48 3,320 4,289 4,568 5,080 4,582 4,368 6.3
s 4,967 4,030 4,642 5,686 6,031 5,071 7.4
2y 4,694 2,933 2,867 2,910 2,986 3,278 4.8
By 44,956 40,426 40,880 43,876 49,104 43,848 63.6
g 2,566 2,957 2,560 3,921 3,280 3,057 4.4
QA 2,292 1,814 2,255 1,990 1,549 1,980 2.9
19| 5,710 5,146 1,953 2,875 2,407 3,618 5.2
ad 73,383 64,547 61,963 70,036 74,925 68,971 100.0

20243 4 7|E UX o2 74,925EL22 MA 70,036E CHH| 4,8908 E7K7.0% 37hdt

¥, W 674825 CfH] 74435 Z7K11.0% ZIDSIACH 02 Al-ZE2 B0, 20249 29 7|

x AR SOHRE ER MU | SO 2 52 ZAB(7.0% SIPT BT Al BE©2.2%

=oh, BA(11.9% Z7h) S5t Z7180| MTHXO=2 ot

H 130, 28 7| 2R SepNE Sotzo) HEBY oy S& @9 £ %)

§ RERCE TR

T T o004 2003 EuA  EAE 2024 BU@Y) muA  E4E
= 1,627 1,898 -371 -19.5 1,527 1,958 =432 -22.0
HF 3,460 1,800 1,660 92.2 3,460 1,482 1,978 133.4
P 4 582 5,080 -498 -9.8 4 582 4314 268 6.2
=l 6,031 5,686 345 6.1 6,031 4 831 1,199 24.8
24 2,986 2,910 75 2.6 2,986 3,351 -365 -10.9
Xt 49,104 43,876 5,228 11.9 49,104 42 535 6,569 154
MM 3,280 3,921 -641 -16.4 3,280 3,001 279 9.3
Ol 1,549 1,990 -441 -22.2 1,549 2,088 -539 -25.8
19 2,407 2,875 -468 -16.3 2,407 3,921 -1,514 -38.6
A 74,925 70,036 4,890 7.0 74,925 67,482 7,443 11.0

20244 ANHHFAEDIM



(2) AHehot 5

28 7IE YA e A= SE2 20204 691N 2023E 1,0919HC2 SIIGIACt
7t 202412 961HECR AASIULt 5 B ZE JIE LA HAUS 886U, BH 578
(Z¥ 72 THH| 65.3% HR), & 592A™U(6.6%), LS 562A(6.3%), M 42%%(4.7%), &Y
372124(4.1%) =0|UCt.

rQ

H 131, Y9 71 2% SobNE Zaeie) dEs 53 (29l © e, %)
= 2020 2021 2022 2023 2024 Hx(bH) TRE
=3 2,456 1,739 2,031 2,846 1,937 2,202 2.5
> 2,323 1,284 1,184 2,879 4,581 2,450 2.8
a8 2,718 4,531 7,221 7,735 5,821 5,605 6.3
s 3,671 3,939 6,753 7,819 7,157 5,868 6.6
g4 4,098 2,851 4,241 3,806 3,275 3,654 4.1
By 43,474 45,884 65,485 70,401 63,900 57,829 65.3
B 2,398 3,313 4,304 6,434 4,516 4,193 4.7
2L 1,711 1,681 3,103 2,689 1,744 2,186 2.5
19| 6,202 6,161 2,989 4,494 3,166 4,602 52
4 69,051 71,382 97,310 109,101 96,097 88,588 100.0

20244 Z9l JI1E AN e 9614z HUE 1,001 UH] 130%# ZA(11.9% &)
I, B 86724 HiH| 942AH S7K10.8% 7ottt 01 Al-ZE2 HH, 20244 Z2 7|
& PN SoNE Aeffo] M b S¥2 ZE AN SEE(11.9% FA)D Hli Al QA

H 2

(35.1% &), EH(B1.9% dd), FH(29.8% Hd), ZdE(24.8%) 52 HUN LAZ0| HUHXS

2 sy,

T 132, 242 J|F 2K SR Hefoio] M- B ChH| S (Er9] - wiat o)
o HE | T

= 2024 2023 SuA  ZUS 2024  HWA@QY) SuR E54S

1,937 2,846 -908 -31.9 1,937 2,268 -331 -14.6
4,581 2,879 1,702 59.1 4,581 1,917 2,663 138.9
5,821 7,735 -1,915 -24.8 5,821 5,651 269 4.8
7,157 7,819 -661 -8.5 7,157 5,645 1,612 29.1
3,275 3,806 -531  -14.0 3,275 3,749 -474  -12.6
63,900 70,401 -6,501 -9.2 63,900 56,311 7,589 13.5
4516 6,434 -1,917 -29.8 4,516 4,112 404 9.8

2 | O | ofor | Ofol | ON |0 | Hpt
2z |02 |02 | Ol |4 [

QLA 1,744 2,689 -945  -35.1 1,744 2,296 -b52 241
19 3,166 4494  -1327 -295 3,166 4,961 -1,795  -36.2
P 96,097 109,101 -13,006 -11.9 96,097 86,711 9,385 10.8

07. ZXAFRA



Q) Tty &

2 7|E A SOj7HHE0] HEE =82 20209 9418 /kgOlAl 20221 1,570¥/kgl 2 AS5}
AUCH7E 2024F 1,283 /kgl 2 SEfolRUCt b6 d W HE 7|& ZA Z0i71A2 1,2843/kgl2,
M 1,3728/kg(H¥ =047t CHH| 106.8% +==), &M 1,319%/kg(102.7 %), ¥ 1,305%/kg
(101.6%), ZZE 1,283%/kg(99.9%) 2=0|AL}.

B 133. 28 JIE g4 SotXE k0t SR8 S (&2l - E/kg, %)
7= 2020 2021 2022 2023 2024 B (58) HIE
&= 888 952 1,512 1,500 1,269 1,176 91.6
H 1,101 1,141 1,325 1,599 1,324 1,305 101.6
48 819 1,057 1,581 1,623 1,270 1,283 99.9
=l 739 977 1,455 1,375 1,187 1,157 90.1
2 873 972 1,479 1,308 1,097 1,115 86.8
= 967 1,135 1,602 1,605 1,301 1,319 102.7
g 935 1,120 1,681 1,641 1,377 1,372 106.8
QLA 747 927 1,376 1,351 1,126 1,104 85.9
12 1,086 1,197 1,530 1,563 1,316 1,272 99.0
4 941 1,106 1,570 1,568 1,283 1,284 100.0

20249 ZY JIE AR ZOIHS 1283%/kgC2 MA 1,558%/kg UH| 275%/kg o
(17.7% 7E.+A)o I90, T 1,285%/kg OH| 28/kg B12H(0.2% AA)SIGUCE 02 A-2E2 29,
2024 2 A
Hm Al

ES FX|’ £5HX|g TOi7129 MU CHH| & 4 T/t SZE(17.7% 2
(1 9% LA) TOH7HA SI2I80| AXOoZ =QtTt

rio

F

OE 0
ozt

B 134. 48 7|& 4X SotAE ZOf7tA9] MA-HA fH| S8 (S9! : 2/kg, %)

a2 M | ] I iy ]
2024 2023 SUX  BUE 2024 FH@S) BAUX  FUE

=X 1,269 1,500 -231  -15.4 1,269 1,158 111 9.6
Y 1,324 1,599 -275 =172 1,324 1,293 30 2.3
a8 1,270 1,623 -252 -16.6 1,270 1,287 -17 -1.3
=X 1,187 1,375 -188  -13.7 1,187 1,148 39 3.4
2 1,097 1,308 211 -16.1 1,097 1,119 -22 -2.0
Iy 1,301 1,605 -303 -18.9 1,301 1,324 -23 -1.7
M 1,377 1,641 -264  -16.1 1,377 1,370 7 0.5
QI 1,126 1,351 -226  -16.7 1,126 1,100 26 2.4
19| 1,316 1,563 -247  -15.8 1,316 1,265 50 4.0
ZH 1,283 1,558 -275  -17.7 1,283 1,285 -2 -0.2

20244 ANHHFAEDIM



Ch Xt AHXE E0AY K8 SSHH= &5, Q8 71F)

(1) AHE =

LA AHXE ZOAIY RESY 24 ZUE BH, M= &5 7|& 4R AHFY AxY S
20204 218,367E0|M 202211 188,196E02 ZUASIACH7I 2024 204,589EC2 Z7I5ULCt
b WA TR &5t 7|1F X AHZ2 200,701EC2, ME 87,813E(M= &5t AH|ZF CHH|
43.8% ®R), T 22,569=(11.2%), F4t 20,307=(10.1%), ZF 18,404=(9.2%) #=0|UCt.

B 135. M= =01 7|& 4AF AHIXE AHFO| S8 Sg (e 1 & %)

2020 2021 2022 2023 2024 Boa(H) FRE
91,796 83,793 85,602 88,631 89,242 87,813 43.8
22,860 20,067 18,485 19,684 20,442 20,307 10.1
24,484 23,077 21,489 21,659 22,136 22,569 11.2

N |2 oE [ro | 2 (o | > ||
NI AN |z | o || M

10195 7827 8125 9041 10,148 9,067 4.5
19684 16820 16342 19,397 19,778 18,404 9.2
10,190 9548 9849 9678 10,109 9,875 4.9
A 17,631 15059 14,629 15439 15602 15672 7.8
29 21529 16710 13677 15926 17,132 16,995 8.5
M2 218367 192,900 188,196 199,454 204,589 200,701  100.0

* AHIXISS YR BolEe SOIMY AT ZOAES U, Of5 5

20243 M= &3S 7|E AN AHEES 204,589EC=2 MA OiH| 5,1358 &7H2.6% E7hotA

11, B Y] 4,860 B7H2.4% B7holUt. 015 HYA- 8=z 2H, 20244 H= Eot 7IE 4

A ABIXE AH|FE9 HMHA HH| S = AHZ ZUE(2.6% 37Hd HlW Al QIM(12.2% &
%

k H
7h, tE(4.4% S7h, BE.9% S7) AHF S7t120] JHHez =0

o

-

b

H 136, HT 55t 7|F X AUXE Adjzo| MUBI oy Sa @9 £ %)
~ FTERETY SR
TS T o4 2003 Bux  EAE 2004 BU@Y) =4 EdE
N2 89,242 88,631 611 0.7 89,242 87,456 1,787 2.0
2t 20,442 19,684 759 3.9 20,442 20,274 169 0.8
CH 22,136 21,659 478 2.2 22,136 22,677 =541 =24
QlX 10,148 9,041 1,107 12.2 10,148 8,797 1,351 15.4
e 19,778 19,397 381 2.0 19,778 18,061 1,717 9.5
CHM 10,109 9,678 430 4.4 10,109 9,816 292 3.0
47| 15,602 15,439 163 1.1 15,602 15,689 -88 -0.6
9] 17,132 15,926 1,206 7.6 17,132 16,960 172 1.0

= 204,589 199,454 5,135 26 204,589 199,730 4,860 2.4

07. ZXAFRA



(2) el S

M= &5 7|& AR Aol oz &2 2020 2,295920IA 20213 2,19990=2 LA
SIUCI7E 20238 343302 75191, 202414 2,895 R0 AUAGIICE 5 B X =
of 7I& ZRA HUU2 2,786AUHURE, ME 1,252Y2 (M= Eot AW iH| 44.9 % HR), O+
316AN(11.3%), FA 271249(9.7%), BZ 2582124(9.2%) 20|ICt.

B 137. M= &5 7|& LA AHIX|E Mol ol S35 (T © 4or %)
& 2020 2021 2022 2023 2024 H#(bY) RS
MNe 99,300 98,166 144,003 156,255 128,112 125,167 44.9
EA 22,947 21,845 29895 32,827 27,923 27,087 9.7
oo 26,205 26,101 35,929 37,689 31,624 31,510 11.3
oI 10,016 8,499 12,849 14,648 13,256 11,854 4.3
45 21,133 19,992 27,108 32,781 27,771 25,757 9.2
CH 10,197 10,715 15,861 16,619 14,347 13,548 4.9
A7) 18,519 16,848 24,038 26,611 22,982 21,800 7.8
9| 21,187 17,729 21,160 25,823 23,514 21,882 7.9

M= 229,504 219,894 310,843 343,253 289,628 278,604 100.0

r

2024 T= =ob 7|& dA HAH2 2,895[-CE M OfH| 537U/ UA(156.7% Za)ot
1, EHA o] 13798 57HA.9% B7hoAth 015 FYA- 8= BH, 2024E = =5t 7|1E 4
Ab AHXE 7efto] A OfH| S22 M= el SEE(15.7% Ha)d Hlw Al M2(18.0% &

&), H7(16.1% da) A2l Has0] JdHHCZE FUL.

(o]
A
p

-

-

H 138. M= &5t 7|& LA+ AHXE Hejeiol MA-HA | S (9| @ Eiat %)
B REET R
M 2024 2023 B SUE 2024 TE@Y) IR BUE
rE 128,112 156,255 -28,144 -18.0 128,112 124,431 3,681 3.0
HA 27,923 32,827 -4,903 -149 27,923 26,878 1,045 3.9
Ch 31,624 37,689 -6,066 -16.1 31,624 31,481 143 0.5
OIF 13,256 14,648 -1392 -95 13,256 11,503 1,753  15.2
u= 27,771 32,781 -5010 -153 27,771 25254 2517  10.0
CH 14347 16,619 -2,272 -13.7 14,347 13,348 999 7.5
27 22982 26611 -3,629 -13.6 22,982 21504 1478 6.9
19| 23514 25823 -2309 -89 23514 21475 2,040 95
MZ 289528 343253 -53,724 157 289,528 275873 13,655 4.9

20244 ANHHFAEDIM



Q) =oivty %

M= Eot 7|& LA TOi7tAQ] A S5H2 20204 1,0518/kgUlA 20234 1,7218/kgl 2
ASOIACHE 20243 1,4158/kgP 2 SHHSIRICE b Ht M= &5t 7|& HA =074 1,388
2A/kgOR, MS 1,425%/kg(F= &5t ZON7HZ CHH| 102.7% £F), ZZ 1,400%/kg(100.8 %),
CHT 1,3969/kg(100.6%) 20[QiCt.

H 139. ™= &ot /& dXt AHKE E0f7tA9] B8 S (&9l - 2/kg, %)
72 2020 2021 2022 2023 2024 BIGE)  HIg
Me 1,082 1,172 1,682 1763 1436 1426 1027
S 1,004 1,089 1,617 1,668 1,366 1,334  96.1
[T 1,070 1,131 1672 1,740 1,429 139  100.6
QI 982 1,08 1581 1,620 1,306 1,307 942
= 1,074 1,189 1,659 1,600 1,404 1,400  100.8
CH 1,001 1122 1610 1,717 1,419 1372 988
27| 1,050 1,119 1,643 1,724 1473 1391  100.2
729) 984 1,061 1547 1,621 1373 1288 928
H2 1,051 1140 1,662 1,721 1415 1,388 100.0

202413 HZ £3} 71F AR EOH7IHS 14158 /kgQR M CfH| 306%/kg SI24(17.8% Z2)

ofA, BE CHH| 34¢/kg &5(4.9% 737%)5}9"1 L OIS A 8= 2H, 20244 H= ot 7|

E YA AHIXE TOi7tZo] M OfH] SS2 MI 0itE ZYE(17.8% L) HE Al AF

(19.4% Z4), M2(18.6% UA) Z0H7HA sl2f80] AUECZ £t

H 140. M= &5t 7| 44 AHXE ZOf7tAel MA-BA OiH| S (H - ¥/kg, %)
o A oy i CHH|

2024 2023  ZAUX| SIS 2024 HA@Y) BUX| ZUE

Mg 1,436 1,763  -327 -18.6 1,436 1,423 13 0.9
A 1,366 1,668  -302 -18.1 1,366 1,326 40 3.0
CH7 1,429 1,740  -312  -17.9 1,429 1,388 40 2.9
oI 1,306 1,620  -314 -19.4 1,306 1,308 -1 -0.1
s 1,404 1,690  -286 -16.9 1,404 1,398 6 0.4
CH& 1,419 1,717 -298 -17.3 1,419 1,360 59 4.4
A7) 1,473 1,724  -251 -145 1,473 1,371 102 7.5
9 1,373 1,621 -249  -15.4 1,373 1,266 106 8.4
M= 1,415 1,721 -306 -17.8 1,415 1,381 34 2.5

07. ZXAFRA



ct. X AHXE TIHAE RS
(1) 28|

2 =

2090 B3} J|E 2K AHZO| OIEH ESS 20204 73,383E00M 20224 61936502 2A
SIGCPE 20244 74,925E02 EIISGITt 549 B 29 £3t 71F A AHHS 68971502,
M2 33 9465(Z Z3t AHZF TfH| 49.2% HK), T 8.0695(11.7%), HAt 6,3125(9.2%),
B2 6,1945(9.0%) £0/9iCt
E 141, 29 B3t 71E 2% AHXE Al HTY S5 @9l - %)

4= 2020 2021 2022 2023 2024 HH(54) ESESE s
M2 35,787 32,222 32,417 33,608 35,698 33,946 49.2
A 6,298 5,815 5,949 0,696 6,802 6,312 9.2
o+t 8,290 8,733 6,806 8,203 8,314 8,069 1.7
OIA 4,019 2,620 3,033 3,292 4,092 3,411 49
e 6,414 5,651 5,508 6,498 6,899 6,194 9.0
CH& 2,698 2,446 2,290 2,739 3,017 2,638 3.8
47| 5,099 3,820 3,365 5,586 6,116 4797 7.0
9] 4,777 3,241 2,596 3,413 3,988 3,603 5.2
= 73,383 64,547 61,963 70,036 74,925 68,971 100.0

202448 29 E5 7| LK AHE 74925502 Hd ] 48905 S7H7.0% SINSIET
B CfH] 74435 Z7K11.0% ZIDAIUCH 0|8 BN ZER B, 20243 2 £5 J1E AR}
ARIS AU TS Ul BUE 3 2B SUE0.0% ST YD A AU B
HR(10.1% Z71, 2710.5% 57 Ablz £7120] AHEO2 Eort
H 142, 2% S5t 7| LR ABXIE Abjzro] MABE o] Sa @9l - £ %)

} R e
T 04 203 m4A  E4B 2004 BAQW) 4K SuE
N2 35,698 33,608 2,090 6.2 35,698 33,508 2,189 6.5
A 6,802 6,696 106 1.6 6,802 6,190 613 9.9
o=+ 8,314 8,203 111 1.4 8,314 8,008 306 3.8
OlX 4,092 3,292 800 24.3 4,092 3,241 851 26.3
o 6,899 6,498 401 6.2 6,899 6,018 881 14.6
CHX 3,017 2,739 278 10.1 3,017 2,543 474 18.6
47| 6,116 5,586 529 9.5 6,116 4 468 1,648 36.9
19 3,988 3,413 575 16.8 3,988 3,507 481 13.7
= 74,925 70,036 4,890 7.0 74,925 67,482 7,443 11.0

20244 ANHHFAEDIM



(2) HHd S

U =6t 7IE AR AN A S 2020

UCH7L 20244 9610*°JO§ YUASIUCE. b B Y
429072 S5t A2 CHH| 48.4% HY), T 1
2 2(9.2%) ﬁol‘zitr.

6919 20A 2023 1,091 2= F7tot
of 7|1& dXt HAHU2 886AHHUCE, M=
2(12.4%), FLF 839 A(9.4%), &= 81

N |'"0 [

=
=
0
—|

H 143. 3 &5 7|& LA AHIXE Ao ord F35t (TS : ot %)
= 2020 2021 2022 2023 2024 Hr(E) FRsS
Me 32,065 34626 50,520 52,425 44900 42,905 48.4
St 6.215 6,712 9,451 10,442 8,742 8,312 9.4
CH 9,083 10,755 11,068 13,013 11,184 11,021 12.4
oI 3,624 2,793 4,723 5,012 5,106 4,252 4.8
g5 6,270 6,266 8,737 10,255 9,055 8,117 9.2
CHE 2,576 2,688 3,556 4,152 3,850 3,364 3.8
=yl 4,614 4,028 5,273 8,749 8,272 6,187 7.0
9 4,613 3,514 3,983 5,053 4,988 4,430 5.0
M= 69,051 71,382 97,310 109,101 96,097 88,588  100.0

20241 2% E5t J|E YR AU 96191ROR FU CH| 13000 ZA(11.9% ZA)5HU,
M | 9493 Z7H10.8% B7HSIRULL 0| YA CHZ HH 202449 L =5t 7|8 LAt
AHRE 7i2jote] FF Cb] SHS [ 22 SUB(11.9% AT HI Al 2LH16.3% L),
K2(14.4% Z4), T(14.1% Z4) 7ot ZAS0] MO =Tt

OIH

]

H

A
=1
OH
=0 =4

-

H 144, Y E61 7% UK AHIKE HaHoto] M WA ChH] S5 GEIET LI
g H | T |

i 2024 2023  BIUX ZUE 2024 HU@Y) B3 s
N 44,900 52,425 -7,526 -14.4 44900 42,407 2,493 5.9
L= 8,742 10,442 -1,700 -16.3 8,742 8,205 h37 6.5
o=+ 11,184 13,013  -1,829 =141 11,184 10,980 204 1.9
QIN 5,106 5,012 94 1.9 5,106 4,038 1,068 26.4
e 9,055 10,255 -1,200 -11.7 9,055 7,882 1,173 14.9
o 3,850 4,152 -302 -7.3 3,850 3,243 607 18.7
47| 8,272 8,749 =477 -55 8,272 5,666 2,606 46.0
9| 4,988 5,053 -65 -1.3 4,988 4,291 697 16.2
M= 96,097 109,101 -13,005 -11.9 96,097 86,711 9,385 10.8

07. ZXAFRA



@
|.|-|
=2
d
Y
44 ol
oot

Z¥ &t JIFE YA ZoibAel A S 20208 9418/kgOilM 20224 1,570¥/kg22
HEOIAUCI7E 2024 1,283%/kgR2 SI2UGIAUCT. b W Z¥ &5t 71E ZAF Z0i7tA2 1,284
/kg2=, U7 1,366 /kg(Ye &dt ZOH7tA THH| 106.3% #&), 24 1,3178/kg(102.5%),
7 1,3108/kg(102.0%), H7| 1,2902/kg(100.4%) #=0|2iCt.

B 145. 28 ot 7|1& 4At AHIXE Z07t49| AR ST (&9l &/kg, %)
7= 2020 2021 2022 2023 2024 B (58) H|IE
M= 896 1,075 1,558 1,560 1,258 1,264 98.4
A 987 1,164 1,589 1,659 1,285 1,317 102.5
O+ 1,096 1,232 1,626 1,586 1,345 1,366 106.3
21X 902 1,066 1,657 1,623 1,248 1,246 97.0
e 978 1,109 1,586 1,578 1,313 1,310 102.0
CHH 955 1,099 1,563 1,516 1,276 1,275 99.3
=m 905 1,055 1,567 1,566 1,353 1,290 100.4
19 966 1,084 1,634 1,480 1,251 1,230 95.7
M= 941 1,106 1,570 1,658 1,283 1,284 100.0

20243 29 E5t J|lE dA ZOi7HAR 1,283%/kgl2 M OHH| 276%/kg SF=4(17.7% &
ot B THH| 28/kg ol2f(0.2% ZHA)SIUL. OIS A =€z 23, 20244 ¥ Eot 7|18
YA AHIXE ZOH7HASl M OH] Se2 M= R0 SHE(17.7% )0 Hul Al M2

(19.4% &), QM(18.1% LA) Tt SHIHE0| HUiM=z UL

H 146. Z¥ Eot 7| 4A AHKE ZOf7tAel MEA-BA OH| S (T - ¥/kg, %)
. HE CHH| I CHH|

T 2024 2023  ZZX|  BUE 2024 HHE@EY) ZUX  3UES
N 1,258 1,560  -302 -19.4 1,258 1,266 -8 -0.6
EIAL 1,285 1,550  -274 -176 1,285 1,326 -40  -3.0
CH7 1,345 1,586  -241 -152 1,345 1,371 -26  -1.9
kS| 1,248 1,523  -275 -18.1 1,248 1,246 2 0.1
3F 1,313 1578  -266 -16.8 1313 1,310 3 0.2
uF| 1,276 1,516  -240 -158 1276 1,275 1 0.1
47| 1,353 1566  -214 -136 1,353 1,268 84 6.7
19 1,251 1,480  -230 -155 1,251 1,224 27 2.2
T 1,283 1558  -275 -17.7 1,283 1,285 -2 =02
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CHH| 34.4%

B

M= 7|1F UK &5 200,701EL
AY 24,121E(12.0%),

45 21,8108

. Y92 B0, MIL 5~620| SoKY0| BT, Z
22 8~11%, ZHS 5~68, Z=C 68, B2 4~50| YUCH
B 147. M= 71 2N SoiN Botye ¥y g (&9l © £, %)
72 | #2790 | a9 | w2 | mg | 72| 79| WE | 09 wHes
14 13,738| 4,822 550| 1,067 431 1,498| 1,854 2,093| 1,424 6.8
2¢ 13,085 5,133 513 719 255 1,203] 2,330 1,819| 1,113 6.5
3 16,205| 5,562 685 2,259 433\ 1,714| 2,485 1,492| 1,575 8.1
44 16,437| 2,755 352| 6,475 462 1,754| 2,368 418| 1,853 8.2
S 24,313| 1,676 986| 5,637| 5273 1,596| 5908 1,126 2,212 12.1
68 33,749\ 1,363| 8,973| 2,287| 6,571 5443| 4,297 617 4,198 16.8
7 16,501 | 5,326| 3,287 704 765 3,192 1,019 85| 2,124 8.2
8g 14,195 8,989 1,499 194 535| 1,193 566 27| 1,193 7.1
og 12,760| 8,745 930 189 378 786 434 8| 1,289 6.4
108 14,398 | 11,014 697 137 74 927 577 12 962 7.2
118 12,573| 8,204 466 230 691 994 896 43| 1,049 6.3
124 12,750| 5,382 469 642 1,549 1,511 1,388 746| 1,063 6.4
= 200,701 | 68,971| 19,407 | 20,439| 17,415| 21,810| 24,121| 8,484| 20,054: 100.0
Hera 100.0, 344 9.7 10.2 8.7 10.9] 120 4.2 10.0
* SUSRSTREEAAY X2(20~24 5E Bd) 8, HReE2 M= Bd9 22 RS, &= OH = H
Q82 2%, oot 5

5E W3 T JF 2K 7S 2,7862ROR, LY 8360IUET oY CiH| 31.8% HR),
X 4249194(15.2%), Z 37624RU(13.5%), Z5 260%94(9.7%) OIS 05 ¥H2 201, H
22 4~60| JHUHO| B, Y2 8~11%, ZH2 5F, Y22 68, MRS 4~5HO| BUCL
H 148, M JIFE 2R SoiNE Faete) ¥ dg (19l © e, %)
7= | #2 [ za [ a9 [ me [ g | 22 [ zg [ 8k [ 09 wmes
=] 19,816 6,125 581| 1,988 539 2,119| 2,992| 3,640 1,832 7.1
2g 19,356 | 6,561 560| 1,433 361 1,372| 4,685 2,985 1,410 6.9
07. AXALA



3 26,787 7,367 805| 5,762 907 2,210| 4,898| 2,603 2,236 9.6
44 32,251| 3,961 497| 16,176 983| 2,718| 4,106 733] 3,078: 11.6
S| 41,006 2,215| 1,665| 12,126| 7,156| 2,483| 9,983| 1,712| 3,716: 14.7
6 36,225 1,520 9,903| 2,326| 6,994| 5,735| 4,920 579 4,249 13.0
74 16,531| 5,861| 3,102 627 694| 3,118| 1,030 76| 2,023 59
8 17,804| 11,649| 1,771 213 619 1,434 660 25| 1,434 6.4
o=! 16,7131 11,738 1,153 211 482 994 540 7] 1,586 6.0
108 17,776 | 13,661 821 153 76| 1,133 703 10| 1,220 6.4
11& 16,182 | 10,607 562 280 916 1,288| 1,147 43| 1,339 58
128 18,107| 7,323 595| 1,135 2,100\ 2,347 1,943| 1,259| 1407 6.5
A 278,604 | 88,588| 22,016 | 42,428| 21,818| 26,949| 37,605| 13,672| 25,529 100.0
Hera 100.0| 31.8 79| 1562 7.8 97 135 4.9 9.2

B HF MT J|E UK ZOIHS 1,388Y/kgC2, HE 2,076%/kg(ME EO0H71Z Ciy
149.5% £=F), M= 1,6118/kg(116.1 %), dY 1,659€/kg(112.3%) =0|L1, Ze2 1,284%
/kg(92.5%)0IQICE. 0|2 YL HBl IS 40| E§7I2{0| UL, HES 3~4%, HEE 3~4

2, dE2 2~320 Ul JE2 480 U

B 149. M= J|E dXA SoiX[E o7t EE g (&9l : &/kg, %)
T = | 8H | &Y | B5 | B | 3= | d | MF | %l HE

12 1,442 1,270] 1,066| 1,864| 1,251| 1,415| 1,614| 1,739 1,287 103.9
2d 1,479 1,278 1,091 1,993 1,379| 1,140| 2,011| 1,642 1,267 106.6
3 1,663 1,324 1,175 2,551| 2,093| 1,289| 1,971 1,745 1,420 119.1
4 1,962 1,437| 1,413| 2,498 2,130 1,550| 1,734| 1,754| 1,661 1413
S| 1,689 1,322 1,690| 2,190 1,357 1,656| 1,690 1,521 1,680 121.6
6 1,073 1,115 1,104 1,017| 1,064| 1,054| 1,145 938 1,012 77.3
78 1,002| 1,100 944 890 908 977 1,01 895 952 72.2
8 1,254 1,296, 1,181| 1,097 1,157 1,202| 1,166 940| 1,202 90.4
9 1,310 1,342 1,240 1,120| 1,277| 1,264| 1,244 898| 1,230: 944
108 1,235 1,2401 1,179| 1,118| 1,033| 1,223| 1,218 8b64| 1,268 889
11& 1,287 1,293| 1,205 1,217 1,326 1,295| 1,281 998| 1,277 92.7
122 1,420{ 1,360, 1,268| 1,768 1,35| 1,553| 1,400 1,687 1,323 1023
Rriy 1,388 1,284 1,134| 2,076 1,253 1,236| 1,559 1,611 1,273 100.0
HIE 100.0| 925 81.7| 1495| 90.2| 89.0/ 1123| 116.1 91.7

* HIE2 '20~'24 54 /4 22 Hlg, M=/t UHl =714 Higs 2E, Olst 52
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(2) 24 71 R& o=
o Hd 49 JIE %.*Xf Z51US 68,971E02, LA 43 848=(LY S51 HH| 63.6% XK,

EX 5,071E(7.4%), LBE 4,3685(6.3%), &M 3,278E(4.8%), HM 3,057=(4.4%) «=0|{Ct. O]

£ gdz HO ¥R 8~1120| Eord0] I, B2 8~108, T2 108, 482 7, 9~

10€, 842 74, 108, ZH2 8~10<0] UL,

H 150. 49 7|F 4t Sotkd Eotdel &Y g (S &, %)
2 4 | &N | ¥ | 4B | & | g8 | "y | M| oM | e Hes
= 4822\ 135| 103| 378| 230| 175| 3,013| 288 167| 333 7.0
2¥ 5133| 157| 100| 349| 275 149| 3333| 273| 155| 342 74
3 5562 191 131 193| 373| 178 3556 318 226/ 39 8.1
4e 2,755\ 77| 42| 100| 92| 49| 1,773 178 205/ 239 4.0
= 1,676 47| 103| 34| 91 43| 1,125 113| 45| /6 24
62 1,363| 74| 125| 275/ 90| 76 587 7 141 116 20
7e 5326 215| 2338| 545 478 547 2912 64| 97| 231 77
8 8989| 107| 313| 458 407| 482| 6,205/ 382 202| 433 130
og 8745| 139| 238 b547| 632| 329| 5911 39| 185 368 127
102 | 11,014| 231| 174| 578| 1,253| 560 7,131| 416 258| 413 16.0
1€ 8204| 281 176| 469| 761| 461| 5094 340| 254 368 11.9
12¢ 5382| 218 137| 444| 389| 230| 3,209| 281 171 303 7.8
S | 68,971 1,872 1,878| 4,368 5,071| 3,278| 43,848| 3,057| 1,980| 3.618: 100.0
Mes 100.0| 27| 27| 63| 74 48| 636| 44, 29 52
b TR A 7|F AU 88694ROR, WA 578AUU(YA e CiH| 65.3% HY), &

59A2(6.6%), LS bEAA(6.3%), BN 42%2(4.7%), & 37AU(4.1%) =0|UC}. 0| HE=

2 ZS 8~1120| ol AT, WAL 8~10¥, SM2 10¥, Y22 9~10¥, M2 8

~10%, 482 100 EUL

B 151, Z® 7IE A SoHAE Aol HE Mg CHQ| : EDE %)

= | 48 | & | ¥ | 45 | BN | 24 | BY | ZM | QW | 19 Hes
= 6,125| 162| 152| 457| 251| 192| 3,897| 408| 164| 443 6.9
2¢ 6,561| 182| 162| 424| 333| 154| 4322 372| 148 463 7.4
3g 7.367| 215 210| 262| 466| 176 4.833| 445 246| 513 83

07. 4Xe+

>



44 3,961 87 57 88| 123 46| 2,702| 240| 258 359 4.5
S| 2,215 60| 140 45 63 34| 1,610 129 38 96 2.5
6 1,520 79| 119 321 82 71 706 7 8| 128 1.7
78 5,861 191 226 631 495 bb4| 3,357 72 99| 236 6.6
8 11,649 123| 375 630| 478 587 8,160 521 244| 531 131
o 11,738| 169 313| 784| 778 405| 8,027, 570| 221 472 133
108 | 13,661 271 235| 776| 1,396| 629| 9,039| 536| 275 503 154
112 | 10607 381 256| 626 914| 518| 6,677 473| 298 464 12.0
122 7,323| 283 204, 560 489| 287 4,499| 420| 187| 394 8.3
A | 88,588 2,202| 2,450| 5,605| 5,868| 3,654| 57,829 4,193| 2,186| 4,602 100.0
Hra 100.0 2.5 2.8 6.3 6.6 4.1 65.3 4.7 2.5 52

b HE ZY J|F LA TO/HHEL 1,284%/kgl=2, MM 1.372%/kg(A¥ =OH7HZ CHH]
106.8% &), HE 1,319%/kg(102.7 %), ¥F 1,3058/kg (101.6%), ZLE 1,283¢
/kg(99.9%) =0|UCt. 0|8 = HH, ZS 40| ZOi7tH0] U0, M2 9%, 128, HE
2 48, ¥FE 2~38, 422 90 /UL

[ Xy

B 162, Z€ 7IE 4Nt SoiXE 0t g

o
oot

(&9 ¥/kg, %)

72 | 2@ [ 2H x| B
12 1,270] 1,194| 1,480| 1,211| 1,091| 1,095| 1,294| 1,415 982| 1,329, 98.9
28 1,278] 1,161 1,624| 1,215] 1,210| 1,039| 1,297| 1,360 953| 1,356. 99.5
3 1,324 1,126| 1,612| 1,361| 1,249 988| 1,359| 1,400| 1,086 1,295 103.1
44 1,437] 1,122| 1,353| 883| 1,329 941| 1,525| 1,346| 1,260| 1,502: 111.9
5g 1,322 1,269| 1,364| 1,3356| 700 789| 1,431| 1,147 8564 1,260; 102.9
6 1,115 1,072  951| 1,167 913 939| 1,203| 985 5b64| 1,105 86.8
78 1,700 891 953 1,158| 1,034| 1,013| 1,153| 1,132| 1,020| 1,021 85.7
8 1,296| 1,151 | 1,197| 1,377| 1,175| 1,216| 1,315| 1,36b| 1,209| 1,225 100.9
og 1,342 1,209| 1,316| 1,433| 1,232| 1,232| 1,358| 1,437| 1,191| 1,283 104.5
10 1,240| 1,173| 1,352| 1,343| 1,115| 1,124| 1,268| 1,289| 1,065| 1,218 96.6
" 1,293] 1,354| 1,459 1,336| 1,200| 1,124| 1,311] 1,392| 1,173| 1,263 100.7
124 1,360| 1,299| 1,491| 1,261| 1,255| 1,252| 1,402| 1,491| 1,093| 1,300 105.9
ot 1,2841 1,176| 1,305| 1,283| 1,157| 1,115| 1,319| 1,372| 1,104| 1,272 100.0

HIE 100.0] 91.6| 101.6| 99.9| 90.1| 86.8| 102.7| 106.8| 85.9| 99.0

ol
Ofol
2
Otor
0x
0F
ozt

g | o | 9 HIB
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B 153, 5 BF MR JIE UK Boky, R4, EUUIHS ¥aw g
TE | E58E | HR8 | AdMD) [ ¥es |[EWRRA] v
cl 4,333 2.2 6,242 2.2 1,441 103.8
=R 5,365 2.7 7,533 2.7 1,407 101.4
ot 4,051 2.0 6,040 2.2 1,491 107.4
cl 4,575 2.3 6,876 2.5 1,503 108.3
28d | & 4,306 2.1 6,007 2.2 1,395 100.5
ot 4,203 2.1 6,473 2.3 1,540 110.9
g 5,603 2.8 8,891 3.2 1,587 114.3
g | & 5,098 2.5 8,130 2.9 1,595 114.9
St 5,503 2.7 9,766 3.5 1,774 127.8
o 5,409 2.7 10,113 3.6 1,870 134.7
44 | B 5,328 2.7 10,367 3.7 1,946 140.2
of 5,700 2.8 11,772 4.2 2,065 148.8
cl 6,353 3.2 13,608 4.9 2,142 154.3
b8 | & 7,934 4.0 13,515 4.9 1,703 122.7
St 10,026 5.0 13,934 5.0 1,390 100.1
o 11,975 6.0 14,248 5.1 1,190 8b.7
6 | & 11,409 5.7 11,935 4.3 1,046 75.4
ot 10,365 5.2 10,042 3.6 969 69.8
g 6,741 3.4 6,311 2.3 936 67.4
4| 3 4,959 2.5 5,069 1.8 1,022 73.6
St 4,801 24 5,151 1.8 1,073 77.3
o 4,034 2.0 4,860 1.7 1,205 86.8
88 | & 4,799 2.4 6,109 2.2 1,273 91.7
St 5,361 2.7 6,836 2.5 1,275 91.9
o 4,756 2.4 6,148 2.2 1,293 93.1
98 | & 3,853 1.9 5,142 1.8 1,334 96.1
ot 4,150 2.1 5,423 1.9 1,307 941
cl 4,689 2.3 5,911 2.1 1,261 90.8
108 | & 4,902 24 6,018 2.2 1,228 88.4
ot 4,806 24 5,848 2.1 1,217 87.6
g 4,243 2.1 5,350 1.9 1,261 90.8
ng| s 4,235 2.1 5,366 1.9 1,267 91.3
ot 4,095 2.0 5,467 2.0 1,335 96.2
o 3,924 2.0 5,313 1.9 1,354 97.5
28| & 4,114 2.0 5,615 2.0 1,365 98.3
of 4,711 2.3 7,180 2.6 1,524 109.8
A/ Bt 200,701 100.0 278,604 100.0 1,388 100.0

07. ZXAFRA
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rol

el

3|
S

T EolEHE) B2 | Z{eHH(TH E0H7 (2 kg) HIE
Cl 1,635 2.2 1,999 1,303 101.4
14| 5 1,782 2.6 2,152 1,207 94.0
ot 1,505 2.2 1,974 1,312 102.1
g 1,760 2.6 2,290 1,302 101.3
28 | 3 1,672 2.4 2,056 1,229 95.7
ot 1,701 2.5 2,215 1,302 101.4
g 2,118 3.1 2,752 1,299 101.1
g | & 1,836 2.7 2,368 1,290 100.4
of 1,608 2.3 2,246 1,397 108.8
= 1,205 1.7 1,731 1,437 111.8
44 | & 941 1.4 1,350 1,435 11.7
ot 610 0.9 879 1,443 112.3
o 619 0.9 943 1,522 118.5
b8 | & 533 0.8 630 1,182 92.0
ot 523 0.8 643 1,228 95.6
o 368 0.5 419 1,141 88.8
68 | 3 320 0.5 342 1,067 83.0
ot 675 1.0 759 1,125 87.6
g 1,216 1.8 1,252 1,030 80.2
72| 5 1,813 2.6 2,003 1,105 86.0
of 2,297 3.3 2,606 1,134 88.3
o 2,308 3.3 2,902 1,257 97.9
88 | & 2,988 4.3 3,926 1,314 102.3
ot 3,692 5.4 4,822 1,306 101.7
Cl 3,168 4.6 4,229 1,335 103.9
98 | & 2,658 3.9 3,631 1,366 106.4
ot 2,919 4.2 3,878 1,329 103.4
o 3,509 5.1 4,457 1,270 98.9
108| & 3,789 55 4,672 1,233 96.0
ot 3,716 54 4,532 1,219 94.9
g 3,084 4.5 3,915 1,270 98.9
ng| s 2,793 4.0 3,670 1,278 99.5
of 2,327 3.4 3,122 1,342 104.5
o 1,978 2.9 2,666 1,348 104.9
28| & 1,684 24 2,228 1,323 103.0
St 1,720 2.5 2,428 1,412 109.9
A/ Bt 68,971 100.0 88,588 1,284 100.0
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B 2K} ABIXIE EUAY 25 2K

(1) M2 58 7|E Q£ o3

5 Wz MZ &6} 7T LA AHZS 200,701EC02, ME 87,813E(M= &5 AH|Z CiH|
43.8% HR), T 22,669E(11.2%), F4t 20,307£(10.1%), &F 18,4045(9.2%) =0|UCt. Of
2 42 H0 XIS 5~G0| AHZO| MU M2 7, 2AL = DS 560 QI

[

g JI®)

B 165, = o 7|& 44t AHIXE 2H[FC| EE

rol
Ofor

(28 &, %)

4

= = Mz | B O | o | EF | o | F7 | 9 HRE
1 13,738| 6,462 1,239| 1,475 624| 1,187 667 1,071] 1,014 6.8
24 13,085| 5,928 1,291 1,510 550 1,111 640 1,046 1,008 6.5
3 16,205| 7,524| 1,533| 1,766 722 1,460 807 1,216 1,176 8.1
44 16,437 | 8,248| 1,487| 1,684 633| 1,559 709 1,072 1,045 8.2
od 243131 10,343| 2,556| 2,867| 1,040 2,528 1,267| 1,696 2,015 121
o= 33,7491 12,363 3,280 3,913| 1,717 3,577| 1,725] 3,011 4,164 16.8
la= 16,501 6,709| 2,018 1,757 797 1,401 840| 1,328| 1,652 8.2
S 14,195| 6,237| 1,575| 1,639 640| 1,220 640 1,173 1,071 7.1
og 12,760| 5,720 1,349| 1,439 603| 1,040 622| 1,046 941 6.4
108 14,398| 6,286| 1,514| 1,758 668| 1,171 7101 1,186| 1,106 7.2
118 12,573 5,762 1,315| 1,448 558| 1,090 609 925 866 6.3
128 12,750 6,230 1,152| 1,312 517| 1,061 640 903 936 6.4
= 200,701 | 87,813| 20,307 | 22,569| 9,067| 18,404| 9,875| 15,672| 16,995: 100.0
Hera 100.0] 438 10.1 1.2 45 9.2 4.9 7.8 8.5

bul WA MZ E5l 7|2 LA HAUL 2,786%CZ, M2 1,262 (T2 £oF 72 CHy|
449 % HR), HT 3152U2(11.3%), BAL 271924(9.7%), & 25822(9.2%) =0|ALCt. 0|2
2Hz HH M2 4~620| AH{HO0| AN, MS2 4~68, F, BA BF = 5~620 T}

C}.

B 166. T= &0t 7|& 44t AH|IXE JHeo]

ra
Ofor
o
40
o sy
=
a
>

= = M= Sl oo ™ | EFF ) oo | Fl | f BRE
12 19,816| 9,395| 1,652 2,052 842 1,907 982 1,571 1,415 7.1
28 19,356 | 9,127 1,716| 2,182 713| 1,757 915| 1,682 1,364 6.9
3 26,787 13,118| 2,302 2,787| 1,082| 2,437| 1,310| 2,052 1,698 9.6

07. ZXAFRA



44 32,251 16,495| 2,828| 3,296 1,153| 3,153| 1,385 2,095 1,847 11.6
Hd 41,056 17,763| 4,213| 5041 1,631 4,196| 2,058| 2,856| 3,298 147
6 36,225 13,558| 3,669| 4,256 1,853| 3,657 1,825| 3,308 4,208 13.0
74 16,531 6,705 2,028| 1,838 779| 1,421 825 1,336| 1,599 5.9
8g 17,804 7,756 1,985| 2,142 782 1,501 788 1,508| 1,343 6.4
od 16,713  7,403| 1,756| 1,926 767| 1,364 840 1,417| 1,240 6.0
108 17,776  7,696| 1,829| 2,205 808| 1,458 875 1,522 1,383 6.4
1€ 16,182 7,343| 1,650 1,919 722 1,396 7921 1,238 1,122 5.8
128 18,107 8,808| 1,569| 1,866 722 1,509 953| 1,315 1,366 6.5
A | 278,604 | 125,167| 27,087 | 31,510| 11,854 | 25,757 | 13,548| 21,800| 21,882: 100.0
HRra 100.0 44.9 9.7/ M3 4.3 9.2 4.9 7.8 7.9
o & H= Hof /g &KX LA s

2H, M=2 4280 Z07HH0] UL, M2, EF, T

25 480 /U

P EOi7tA2 1,388%/kgl2, Mg 1,4258/kg(M= &5t
CHH| 102.7% ==&), &3 1,400%/kg(100.8 %), i+ 1,3967/kg(100.6%) =0IACt. 0| &4

tu

B 157. = &0 7IE gA AHIXE 0749 2 oiE (&« #/kg, %)
= = | ME | B | Ot | 9™ | &EF ) O | B | %] HIE
12 1,442 1,454\ 1,333| 1,391 1,350 1,607| 1,473| 1,467| 1,395 103.9
28 1,479 1,640 1,329| 1,445| 1,296| 1,581 1,430 1,512| 1,353 106.6
3 1,653 1,743| 1,502| 1,578 1,499| 1,670| 1,623| 1,688 1444 119.1
44 1,962 2,000f 1,902| 1,957| 1,820| 2,023| 1,953| 1,955 1,767 141.3
oF=! 1,689 1,717 1,648 1,758| 1,568| 1,669| 1,625 1,684 1637 121.6
6 1,073| 1,097 1,085 1,088 1,079| 1,023| 1,058 1,099| 1,011 77.3
74 1,002 999| 1,005| 1,047 9771 1,014 981| 1,006 968 722
8 1,254 1,244 1,260 1,307| 1,223| 1,230| 1,232| 1,285| 1254 904
o=! 1,3101 1,294} 1,302 1,339| 1,272 1,312| 1,360| 1,355 1,318 944
108 1,235 1,224 1,208 1,254 1,211 1,246| 1,233| 1,283 1,250  88.9
12 1,287| 1,274 1,255| 1,325 1,294 1,280| 1,301 1,339| 1296  92.7
128 1,420 1,414} 1,363| 1,422 1,397| 1,423| 1,489 1,457 1,459 102.3
s 1,388 1,425 1,334| 1,396, 1,307| 1,400| 1,372 1,391 1,288 100.0
HIE 100.01 102.7] 96.1| 100.6| 94.2| 100.8| 98.8| 100.2| 928
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(2) 29 88t 1= RS
oA B ¥ Sof J|& HAL AH | 2 68,971EC=2, M2 33,946E(LE &ot AH|E Oy
49.2% MR), i+ 8,0695(11.7%), 24t 6,3125(9.2%), &F 6,1945(9.0%) =0|UCt. 0|5 &
H2 20, MBS 8~ 1190 AH0| UYL, NS, UT, SME 8~119, BF= 8~ 1020 ¥
C}.
168. 29 &0 71F LA AHIKE Aol W Hy @9 £ %)
72 | M2 | M2 | e | oe | o | 3F | o | | 09 Hes
18 4,822 2,453 451 635 231 416 131 328 177 7.0
2d 5133| 2,715 428 671 212 434 165 313 193 7.4
3 5562 2,893 411 627 237 531 223 401 239 8.1
48 2,755 1,609 190 251 117 275 70 146 98 4.0
S 1,676 845 131 85 85 204 55 149 123 24
68 1,363 667 120 58 45 119 27 81 248 2.0
74 5326 2,788 274 582 281 457 209 338 396 7.7
8d 8,989| 4,044 8% | 1,216 469 894 332 650 488:  13.0
oH 8,746 3,979 940, 1,074 467 831 378 627 448 12.7
10 11,014 5,086 1,113| 1,377 550 904 504 818 602 16.0
" 8,204| 4,070 830 916 433 659 363 560 372¢ 119
128 5382 2,796 529 577 284 410 180 386 219 7.8
= 68,971 33,946| 6,312 8,069| 3,411| 6,194 2,638, 4,797| 3,603: 100.0
Hes 100.0 49.2 9.2 1.7 4.9 9.0 3.8 7.0 5.2
5 BR 2 E5 JIF AX AU 886°IR0=, M 420%d(UH E3h Azt rh|
48.4% FR), T 11022(12.4%), St 8342 (9.4%), &F 812R(9.2%) =0|UCt. 0|5 HLEH=Z
201, MBS 8~ 1190 70| YUT, M, U, FAE 8~119, FFE 8~ 1080 UL,
B 150. 2 50t 7IF UKt AHIXE Jfote] A FHg (19 : wor, %)
T2 | M2 | M2 | ®4 | oR | o® | BF | o | | J° E|s
19 | 6125] 3064] 88| so9| 284] 31| 7] 37w 210 69
28 6,561 3,386 526 976 253 577 219 397 225 7.4
3 7,367 3,748 543 946 299 727 289 530 286 8.3
44 3,961 2,278 269 398 166 411 105 219 113 45
07. AXALA



S 2,215 981 236 143 97 325 64 209 161 2.5
6e 1,520 735 150 67 44 143 33 82 267 1.7
74 5,861 3,028 322 701 298 520 224 347 419 6.6
8e 11,649 5194 1,197 1,620 590 1,143 433 838 634 13.1
9d 11,738 5309 1,276| 1,472 611| 1,096 518 857 599 133
10 13,661 6,267 1,378| 1,747 660| 1,207 610 1,040 752 154
118 10,607 5209| 1,071 1,229 556 877 448 751 4677 12.0
12¢ 7,323 3,707 755 823 394 560 249 539 296 8.3
A 88,588| 42,905 8312| 11,021| 4,252 8117 3,364| 6,187 4,430. 100.0
HRa 100.0 484 94| 124 4.8 9.2 3.8 7.0 5.0

b W A Eot 7IE LA ZOi7HA2 1,284%/kglE, WiT 1,3668/kg(dd =5t =0i7HA

CHH| 106.3% ==&),

H AL
T

/kg(100.4%) =0|UCt. 0IF
o, &7l 480 =AU

1,3178/kg(102.5%),

o=
oT

1,310#/kg(102.0%),

87|

1,290¢

2ez HH, =2 40| Z0i7HA0] UL, i, St EF= 6F

H 160. Z'¥Y £51 7|12 LA AHXE TOH71H0| 4 &5t (9] : 2U/kg, %)
TE | M2 | M8 | BM | O | o | x| oo | Zo | el dHg
= 1,270 1,249 1304| 1.416| 1,225 1,278| 1,309| 1,149, 1,189  98.9
2d 1,278 1,247 1,229| 1,454 1,191 1,331| 1,325 1,268| 1,165 99.5
3 1,324 1,295 1,320| 1,509| 1,263| 1,368| 1,295 1,322 1,195: 103.1
4¢ 1,437| 1,415 1,419| 1586| 1,425 1497| 1,500/ 1,505 1,159 111.9
o= 1,322 1,161| 1,803 1,677| 1,138 1595 1,171| 1,406| 1313 1029
6% 1,115 1,102| 1,253| 1,152 9841 1,203 1,237| 1,014} 1,078 86.8
74 1,100 1,086 1,176 1,204 1,059| 1,139| 1,074 1,027, 1,058 85.7
8g 1,296 1,284 1,338| 1,332| 1,259| 1,278 1,302| 1,289 1,300 100.9
og 1,342 1,334| 1,357 1,370] 1,307 1,319/ 1,371 1,366| 1,338 104.5
10€ 1,240 1,232 1,238| 1,269 1,201 1252 1211| 1,272| 1249  96.6
14 1,293| 1,280 1,290| 1,343| 1,284| 1,330| 1,232| 1,341 1255 100.7
12¢ 1,360 1,326| 1,428| 1,425 1,388 1,364| 1,381 1,396 1,343 105.9
T 1,284 1,264 1317| 1,366| 1,246 1,310| 1,275 1,290, 1.230 100.0
HIZ 100.0 98.4| 1025| 106.3 97.0| 102.0 99.3| 100.4 95.7
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B 161 48 ot J/|E AN AHKE E0j71A0) H-+=8 Sig (&9l - 2/kg, %)

T H= | ME | 24 | O | W | BF | O™ | &7 | 19 | HIE
o | 1,303| 1,245| 1,367| 1,453| 1,325| 1,382 1,373| 1,170| 1,228 101.4
12 | & | 1,207] 1,201 1,269| 1,323| 1,069| 1,176 1,246| 1,088 1,185 94.0
ot | 1,312 1,302| 1,299| 1,489| 1,273| 1,284| 1,323| 1,205/ 1,145 102.1
o | 1,302 1,270] 1,245 1,628, 1,179| 1,330 1,345 1,230 1,279| 101.3
2d | & | 1,229| 1,179| 1,245\ 1,425| 1,137| 1,255| 1,295| 1,279 1,180| 95.7
ot | 1,302 1,292 1,193| 1,414| 1,272| 1,395| 1,338| 1,287| 1,025| 101.4
o | 1,299| 1,265| 1,283 1,485| 1,245 1,371 1,291| 1,302| 1,173| 101.1
32 | & | 1,290| 1,280, 1,301| 1,544| 1,205 1,175 1,332 1,225 1,150 100.4
st | 1,397 1,354 1,396| 1,603| 1,361| 1,589| 1,248| 1,474| 1,268 108.8
o | 1,437 1,370 1,525| 1,603| 1,492| 1,474| 1,730 1,593| 1,000f 111.8
48 | & | 1,435| 1,493| 1,248 1,367| 1,308| 1,404| 1,503| 1,404| 1,015| 111.7
ot | 1,443| 1,371 1,436| 1,877| 1,447| 1,632 980| 1,488| 1,489 112.3
o | 1,622 1,367| 2,035| 1,869, 1,508| 1,875 1,180| 1,482| 1,265 1185
52 | & | 1,182 9491 1,767 1,872 743 1,417| 1,229| 1,415] 1,379 920
ot | 1,228| 1,128 1,622| 1,359| 1,152| 1,359| 1,143| 1,276| 1,291 95.6
o 1 114 988| 1,283| 1,277 863| 1,277\ 1,174 1,117 1,289| 88.8
62 | & | 1,067 1,060| 1,202 973 1,080 1,013| 1,194 858| 1,090| 83.0
ot | 1,125 1,150| 1,263| 1,148| 1,128| 1,267| 1,363| 1,033 960| 87.6
o | 1,030 991 1,219| 1,179| 1,106| 1,189| 1,093 949| 1,011 80.2
72 | & | 1,105 1,089| 1,140\ 1,226| 1,041| 1,150| 1,032| 1,036| 1,062 86.0
ot | 1,134| 1,145 1,187 1,193| 1,066| 1,117| 1,102| 1,061 1,098| 88.3
o | 1,257 1,271] 1,285| 1,267\ 1,143| 1,279| 1,221| 1,211| 1,228, 979
82 | & | 1,314| 1,290\ 1,389| 1,368| 1,287| 1,272| 1,283| 1,325/ 1,315 102.3
ot | 1,306| 1,288 1,321 1,341 1,309, 1,282| 1,373| 1,308| 1,334 101.7
& | 1,33 1,330| 1,340 1,359| 1,338| 1,296| 1,415 1,348| 1,295 103.9
9o#¢ | & | 1,366| 1,353| 1,391 1,406| 1,292| 1,349| 1,398| 1,388| 1,386| 106.4
ot | 1,329 1,321| 1,350, 1,350| 1,288| 1,315 1,303| 1,362| 1,344| 103.4
o | 1,270 1,256| 1,257| 1,310 1,262| 1,261| 1,300 1,308 1,273| 98.9
108 | & | 1,233] 1,221 1,244\ 1,272 1,192| 1,222| 1,189| 1,280| 1,246 96.0
ot | 1,219| 1,221 1,213| 1,228| 1,141| 1,278| 1,188| 1,227| 1,230{ 94.9
o | 1,270 1,262| 1,276 1,316| 1,247| 1,312| 1,189| 1,276 1,227 989
Mg & | 1,278 1,269| 1,251 1,311 1,256| 1,339 1,236| 1,356 1,228| 99.5
ot | 1,342 1,314 1,374 1,417 1,359| 1,351| 1,293| 1,401| 1,329| 104.5
o | 1,348| 1,319| 1,439| 1,368, 1,397| 1,337| 1,407| 1,371 1,325| 104.9
12| & | 1,323 1,271| 1,377| 1,435| 1,374 1,339 1,298| 1,387| 1,318 103.0
ot | 1,412| 1,382| 1,466\ 1,469| 1,397| 1,415| 1,484| 1,441 1,420 109.9
o 1,284 1,264| 1,317 1,366| 1,246| 1,310 1,275| 1,290| 1,230{ 100.0
HIZ 100.0] 98.4| 1025 106.3] 97.0] 102.0{ 99.3| 100.4| 957

>
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1=
e
rg
=
12
ofn
oot

HXIXEH )

AMEMYHESIAAE Xt2(20199~2023E bHE)E &E6I0 XAME AL 7tSAIS O S8k
=5t
(=)

BASH An, M= J|E 4R JISAE mOfel Ad &2 20193 2,730 20204
2712902 o7t ZASIRCIZE 2023H 4,215 202 FIIGIICE 5H T M= 7|1& A 7t
AIZ THHHS 33029ROZ, FYA|EHZ HMH AJ| 963Y(H= T CHH| 29.2% HR), =
= 8002%(24.2%), M2 591924(17.9%), 2 328AU2(9.9%) 2=0|AL}.

H 162. M= 7|& XY LA 7IEAIE TOfHO| ALY S35t (9] @ EHRt %)
7= 2019 2020 2021 2022 2023 BAGE) | HRE
Py 17,286 26,400 34,477 42,190 43,420 32,755 9.9
27| 74,962 83,748 87,117 | 107,085 | 128,408 96,264 29.2
2 14,612 15,769 23,041 24,793 25,789 20,801 6.3
e 72,004 59,951 66,867 90,912 | 110,320 80,011 24.2
N 53,938 49,629 63,391 62,925 65,722 59,121 17.9
19 40,148 35,711 38,628 43,824 47,858 41,234 12.5
M= 272,950 | 271,208 | 313,521 | 371,730 | 421,517 | 330,185 100.0

IAARN R=2(19~'23 6H) &8, Bde '19~'23 b Hre, Fes bl Tro FRES

20231 FT JIE LA JHBAE WIS 4215002102 HA(20221) 3717248 8| 4982/
57H13.4% B7HGIAT, WA(2018H~202251 54 BR) 2977249 OH| 1238248 S7H41.6%
SIDGIICE 012 BOALEHE =3, 20233 XT JIF AR JHBAE mOjO| FY Oy S
B OHOY SUB(13.4% SIDL 8@ Al BH@1.3% 57D, 771(19.9% 57 Ty 57t80|

r
MUHOR B340, 2U(2.9% BN MHEOR Witk

H 163, TR 7IE XXM AR 71SAE Hojete] M B CfH| S8 (B9 - et %)
o MA CH| A CHH|

= 2023 2022 SUX| | BZE | 2023 | mAGY) | BTXl | BUE
P1] 43,420]  42,190] 1,230 29[ 43,420] 28434 14,986 52.7
27 128,408| 107,085 21,323 19.9| 128,408 84,013| 44,395 52.8
EX 25,789| 24,793 996 40| 25789 18581 7,208 38.8
=4 110,320 90,912| 19,408 21.3| 110,320| 71,765 38,556 53.7
Fe 65,722 62,925 2,796 44| 65722 56,480 9,242 16.4
19 47,858| 43,824| 4,033 92| 47.858| 38406 9452 24.6
e 421517| 371,730| 49,787 13.4| 421,517| 297,679| 123,838 41.6

NEHHSHAAY XR(18~'23 61) ¥, WAL 118~'22 5H WRS U, Olot 5
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AE TOjofo] CIEY SHS 20104 17301014 20234 4349802 B2
A BIEIAOL T SEMIL ESEICH B 2

2, ¥F 136UYU(LE oA CHH| 41.6% HRF), L7 6624R(20.0%), 45 399 &(12.0%), =H
38242(11.7%) 20/91C,

H 164. 48 7|1F XAAE 24X 71SAE HOjHO| A S5t (9] : 2ot %)
7= 2019 2020 2021 2022 2023 IrGd) | HRES
&= 3,279 3,595 3,938 3,847 4,549 3,842 11.7
fF 7,622 14,240 14,208 11,755 20,302 13,625 41.6
Pa= 3,685 3,227 3,624 4,320 4,749 3,921 12.0
=g 1,242 1,351 1,509 1,136 781 1,204 3.7
P 227 490 905 1,249 783 731 2.2
A 361 867 1,498 1,692 1,421 1,148 35
=k 304 649 1,278 1,165 1,055 890 2.7
Y7 0 1,473 6,804 16,277 8,255 6,562 20.0
9 566 509 713 850 1,523 832 2.5
242 17,286 26,400 34,477 42,190 43,420 32,755 100.0

20234 HH JIE dA IS

B7hotR, BH 2843 |

2 4349eloz M 4229¢] CHH]| 1298 =7H2.9%
50212 Z7K52.7% Z7DBIQICE 0|5 Al-ZER WE, 20233 %
o JIE AR JBAE T | SEe 29 WY ZUE(.9% /DT HI Al BF

(72.7% 371), £8(18.3% &71), 45(9.9% 37} MM SI7H20| HUM= =Q4Ch

1z
o
e
=
2

gl

H 165, 2% 7IF MRS 2% JHZAE Tl ME-TS Cfy S (&9l + e, %)

—

A | I ChH|
2023 2022 SUX| | B 2023 | AGY) | X | BLE
1

=
8.3 4,549 3,619 1,031 29.3

1
HI

=3 4,549 3,847 703

= 20,302| 11,755| 8,647 727\ 20,302| 12,236/ 8,066 65.9
a4 4,749 4,320 429 9.9 4,749 3,621 1,129 31.2
=l 781 1,136 -365| -31.3 781 1,273 -492| -38.6
2 783 1,249 -466| -37.3 783 596 187 314
3y 1,421 1,592 -1701 -10.7 1,421 934 487 52.2
= 1,055 1,165 -110 -9.4 1,055 705 350 49.7
U 8,255 16,277 -8,021| -49.3 8,255 4,911 3,345 68.1
9| 1,523 850 673 79.1 1,623 640 883 138.0

oy
1

43,420 42,190 1,230 29| 43,420| 28,434| 14,986 52.7

>
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3 T S 24 Z2uE 2, M2 7|1E 4A VISAE A S5 T
2 20194 2,730 Q0N 2020 2,712HO2 2f7F ZASICHIL 20234 4,215
S7I5ILE 6 " = 7|E A VIBAE WA E59 AR 3,302Y€C=, WAt

1,048 2 (TH= TOHY CHH| 31.7% HR), M2F 678U (20.5%), BF 39392 (11.9%), AF

10
e
|.|-|
g
O

gl_l

Jn 1R
rio
|o
HU

IISEF 375YA(11.4%) «=0|ACH

B 166. 8= 7IE 552 HA /I5AE TAO| A8 5S¢ (Sl - uat %)
= 2019 2020 2021 2022 2023 T (6H) He=E

TALS 94,796 87,847 97,806 110,677 132,778 04,761 31.7
MNFEER 29,243 25,398 32,819 44,944 55,016 37,484 11.4
U5 58,129 61,164 64,856 72,042 82,916 67,821 20.5

HF 4,568 4,652 6,164 6,662 7,124 5,834 1.8

o 31,691 34,302 39,443 43,957 46,916 39,262 11.9

e 9,107 11,546 19,776 29,969 28,613 19,802 6.0

JdE=F 694 814 550 548 849 691 0.2
EEF 753 1,646 1,912 1,909 2,295 1,703 0.5
ZEF 664 935 1,567 1,912 2,618 1,539 0.5

AT 1,315 1,330 1,489 1,088 1,470 1,338 0.4

UES 22,120 19,987 21,935 20,128 23,582 21,550 6.5

SHHFAMERE 10,5677 10,370 13,247 21,017 22,578 15,558 4.7

SAXMER 2,219 2,427 4,374 9,954 9,461 5,687 1.7
SO OlpAR 6,695 6,691 6,955 6,746 4,851 6,388 1.9

7|E} 377 2,099 628 278 448 766 0.2

A 272,950 271,208 313,521 371,730 | 421,517 330,185 100.0

==

20234 T= JIE A 7ISAE WA S5 T2 421591902 M THH| 498%A4H 37t
(13.4% B7hst, A oid| 1,2382% S7H41.6% S7hoIUCL 015 EXFER 28, 20234
= 7IE 4% 7kSAS Hoie) A ofH| S22 H= HA 559 Ul SEE(13.4% S7hd
Hli Al MR7HEER(22.4% S7h), #AR(Q20.1% 371, UFF(17.29 H2F(15.1% 37h
SO Lo S7+s0| YUMoz E/UL.

%

[\
x
Ol
N
ra
:

H 167, M3 71F 22 A% JBAE BOjYO| MBS (fy] S (2191 © sHt, %)
- SEREE] TE O]
T= 2023 2002 | =zt | mzt= | 2023 | mWU(W) | A7 | Eam
e 132.778] _110.677]  22.201]  20.1] 132.778] 98.5/7] 34.201] 347
NEIEES 55,016 44 944 10,072 22.4 55,016 31,775 23,242 73.1
S 82.916]  72.042] 10.874] 15.1] 82916] 61027] 21.889] 35.9
EE 7.124]  6.662 462] 69|  7124]  5149]  1976] 384
EE 46.916] 43.95/] 2959 67| 46916 35373] 11543 326
= 28,613 29,969 -1,355 -4.5 28,613 15,786 12,827 81.3
TEEE] 849 548 301] 540 849 608 241|396
opraEs 2.295]  1.909 386] 202  2205]  1.261]  1.034] 821
2= 2618] 1912 706]  36.0]  2618] __1110] _ 1508] 136.0
PN} 1470] 1088 382] 352 1470|1297 173] 134
e 23582 20.128]  3.455| 17.2] 23582 21526  2.056] 9.6
SMMFAMES 22578 21,017 1,661 7.4 22,578 12,970 9,608 74.1
ESRENEINEL) 0461  9954]  -493| 49| 9461]  4090]  5371] 1313
AR OIRA= 4.851 6,746 -1,894 -28.1 4.851 6,345 1,494 -23.5
7[Et 448 278 170 60.9 448 787 -339 -43.1
=l 4215171 371,730 49,787 13.41 421,517 297,679 123,838 41.6
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= MOjHe| AZH S22 2019 173AH0IM 2023 4349
M7t =2k AU dE /e gt 7ISAE N B

O HOHM2 328AHHCZ, MANF 78AHU(TH TN THH| 23.8% HR), UF 74A4H(22.6%), M7

o1

m
08 T
EN

—

71855 634R(19.1%), HF 44A4R(13.4%), HZ(11.1%) =0|ULCt.

H 168 ZY 7IF BSTY LA IISAE HOj] AT SF (29I : Het, %)
72 2019 2020 2021 2022 2023 (G | Mes

NS 3,122 9,518 9,050 3,950 | 13,281 7,784 23.8
MNEIIBES 4,581 4,927 6,477 7.473 7,797 6,251 19.1
Mg 266 127 147 329 506 275 0.8

== 2,556 2,889 3,882 4,301 4,536 3,633 11.1

HE 3,484 3,989 4,269 5,185 5,008 4,405 13.4

= 494 1,773 7343 | 17,025 | 10,329 7,393 226
SMMFAES 17 9 0 764 0 158 0.5
SMREAER 42 19 34 35 33 33 0.1
A2 0|4 2,724 3,130 3,246 3,090 1,828 2,804 8.6
7|Et 1 18 30 38 12 20 0.1

2%l 17,286 | 26,400 | 34,477 | 42,190 | 43420 | 32,755 | 100.0
20234 L¥ J|F X JIBAE MW ES9 TIHHLS 434HHo=Z MA CHH| 1299 BTt
(2.9% Z7PstY 0, T thy| 15099 Z7K52.7% S7D6IQICt 0|12 ZE=2aHz HH 20234 2+

| il F

(2.9% 37hat H

B 7l A JISAE T ME bl S¥2 JE OA
6. T S7H=20] &

ul Al IRER(236.2% B7b), BR(B.5% 371, MRINEESF(4.3% 374 &
Moz =0}

rg

=2

2

10 gy
D\I

i

H 169. 48 7|E 2528 44 JIBAES HOjel MA-HHA OiH| S8 (TS - edot %)
o A CHH| A CHH|

e 2023 2022 | BZ%| | 2B | 2023 | miGGY) | UX | U=

N 13,281] 3,950 9,331 236.2] 13,281 7,248] 6,033] 832

MEIISES 7,797 7,473 24| 43| 7,797| 5465 2332 427

M2 506 329 177| 538 506 244 262| 107.2

H2 4536| 4,301 235| 55| 4536 3,127 1,409 45.1

M2 5,098 5,185 -87] -1.7] 5,008 3,750| 1,349 36.0

e 10,329 17,025| -6,697| -39.3| 10,329| 5455 4,.874| 894

SMNFAER 0 764  -764]-100.0 0 160|  -160|-100.0

ZMZIAER 33 35 -1 -4 33 26 7] 29.0

K012 0|RAlIR 1,828| 3,000 -1262| -409| 1,828] 2,937| -1,100] -37.8

7|E} 12 38 -26| -68.8 12 23 -11| -47.8

2] 43420 42,190 1,230] 29| 43420| 28434 14,986 52.7
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Ch 2% JRBAE BN SH(HE B2E) - N=/ISER €8 S
(1) B 71E T SHMNBIIBER)
LHURS AR IHBAE

mf HIS0| S MRIIBER, TR, WX U AN 2N HABER
o S

s JIE NRIISEF A T AEE S22 20199 2929H0M 2020
AHOZ HASIRCZL 20238 5509z JI/K6IRIL:. 6 Ed H= /& MR/ISER
239 HOH2 37622, 1AVIEEF 74HAT=T MO CHH| 19.7% HR), HLF 67
(18.0%), 12HF 53AE(14.1%), HF 43AE(11.6%), 2|L2|UAF 362AE(9.5%) =0IACt

QA H{r K
N
(@]
N

rio X

oo

(EH91 ¢ gt %)

B 170. = 7IE NR/ISEF e AXE 5
1

o= 2019 2020 202 2022 2023 HA(6H) Tos
1APVsss 7,366 7,090 6,914 7,605 7,913 7,378 19.7
s 5,000 3,104 6,749 8,296 10,682 6,746 18.0
V=2 4,996 4,467 4,863 5,743 6,293 5,272 14.1
HE 2,321 2,184 3,668 5,709 7,668 4,310 11.5
3|2 HAF 3,789 1,808 3,186 3,452 5,561 3,559 9.5
SHUMNE 995 2,911 1,491 4171 4,957 2,905 7.8
=0|% 1,186 948 2,091 4,808 4,974 2,801 7.5
TRUASE 847 766 1,370 1,551 2,077 1,322 3.5
NEURE 1,254 847 528 630 1,136 879 2.3
O E4AE 453 351 605 1,050 2,146 921 2.5
A s 789 500 603 579 502 595 1.6
PHIEE 7 227 409 608 864 423 1.1
J[Et M ISER 239 196 342 741 342 372 1.0
2% 29.243 25,398 32,819 44,944 55,016 37,484 100.0

20239 HR J|E MRIIEEE HA 220 WjMS 55000202 M CfH| 10190 27t
(22.4% Z7D5I9T, WA O] 232942 £7K73.1% S7DGICL 0|2 E=wa w0l 2023
2 JIE MRIIBER mOjo] MU Oy S MT MRIISER MY 229 MY ZUS
(22.4% Z7H HIZ Al BQURR61.1% 57D, HR(B4.3% B7h, HURQ7.6 % B7h) 59
O F7H80| ATHHOR EUCT

B 7. 8= VIR MRIISER T ME-BE iy s¢ (9] 2t %)
= M CHH] A ChH|

= 2023 2022 SAUX SUE 2023 HEAGH) | EZAUX =22
1APVssEs 7.913 7,605 308 4.1 7,913 6,876 1,037 15.1
S 10,682 8,296 2,286 27.6 10,682 5,469 5,113 93.5
(5 6,293 5,743 550 9.6 6,293 4,910 1,383 28.2
HF 7,668 5,709 1,959 34.3 7,668 3,334 4,335 130.0
3|Qc|dAIF 5,561 3,452 2,109 61.1 5,561 3,033 2,528 83.4
SRR 4,957 4,171 787 18.9 4,957 2,360 2,597 110.1
=0|F 4,974 4,808 166 3.4 4,974 1,991 2,983 149.9
T2UAE 2,077 1,551 525 33.9 2,077 1,013 1,064 105.0
NAMLRZ 1,136 630 506 80.3 1,136 996 140 14.0
Of =LA 2,146 1,050 1,096 104.3 2,146 570 1,675 276.1
24HF 502 579 -77] -13.2 502 629 -127 -20.1
ISR 864 608 256 421 864 250 614| 2454
JEt MR ISER 342 741 -399| -53.8 342 343 -1 -0.4
2% 55,016 449441 10,072 22.4 55,016 31,775 23,242 73.1
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(2) 32 71F To

T SHMZIIESER)

2 I MRIISER HA WOjo| G S32 20199 4692004 20234 78%UCR &
715tQICt 58 Hit 4E JIE MRIVISER MA 259 TS 63 eZ, T2HR 36ULH
oOfey ChH] 57.0% HKQ), 1A7IBEE 7.624(12.1%), SHUKXNE 7.5%2(11.9%), SA0|8 4.9
ARU(7.9%), T2UAR 2.5%2(4.0%) =0|ACt
B 172, 42 JIE MRIISER Hio| Az S8 (E9] : sHat o)

e 2019 2020 2021 2022 2023 | HA(GY) | MRsE
1272 3,422 2,943 3,321 3,977 4,165 3,566 57.0
SHUNE 319 447 924 1,066 979 747 11.9
1AV ISEE 485 731 1,077 811 693 759 12.1
SH0IF 8 223 534 862 841 494 7.9
TRUXE 297 131 101 176 560 253 4.0

= 14 188 229 221 227 176 2.8
SRIER 7 227 158 97 72 112 1.8
2HzhEs 29 4 32 34 36 27 0.4

& 0 0 0 0 123 25 0.4

et NETISES 0 34 101 228 102 93 15

2Ll 4,581 4,927 6,477 7,473 7,797 6,251 | 100.0

202349 ¥ 71E MBIISE WA 252 Wil 782 MA OiH| 3.29% 37H4.3% 3
7hstRn, " iy 239¥ S7H42.7% S7hSIUCE 0|12 ESEZ B, 20234 4¥ 7I& MR
JIESEE MO M oiH] S22 Z¥ MBISESR MM 252 T SHE(4.3% S7hat ]
oA TLUXR(218.9% 7)), L2HR@A.7% F7) SO T Z7+20| MUHXHOZ EQiCt
H 173. 49 7|E MRIIZER HOHYo| M- B [HH| S (9] © ot %)

g} S o CfH|

e 2023 | 2022 | Buxl | ZUE | 2023 | WUGY) | Ui | 5
=R = 4,165 3,977 187 47| 4,165 3,330 835 25.1
SHUXE 979 1,066 -87| -8.2 979 603 376| 624

1AV ISEE 693 811 -118| -14.5 693 647 46 7.2
SHOIF 841 862 -22| -2.5 841 341 500| 146.4
TRUXE 560 176 384| 2189 560 212 348| 164.3

= 227 221 6 2.6 227 134 93| 69.6
HHIESS 72 97 -25| -25.7 72 98 -25| -26.0
27tz 36 34 2 5.4 36 29 70 229
EE 123 0 123| 100.0 123 0 123| 100.0

JEt NEIISES 102 228| -126| -55.1 102 73 30| 40.8

A 7,797 7,473 324 43| 7,797| 5465| 2332 427
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Q) M2 7|F TIHY =sHHE)

M2 J|E ©2 ME TOjoHo| ol %@% 201961 4622A0f4 2023 71402 STISIALH,
5 HE MZ IR GHE MH 259 UM 58AUYUCR, UHIMHI 45YU(HZ WIHY CHH|
76.8% Q) 2Alo|hz ‘]291"0.:‘](212%) 2=0|RUCt.

B 174, B2 J|F B2 Hojoo| Mz £ (219 : wor, %)
= 2019 2020 2021 2022 2023 mHGH) | M2
Yt 3,644 4,001 4,960 4,945 4,864 4,483 76.8
SH0[HEF 846 563 1,058 1,638 2,075 1,236 21.2
A EER 49 34 54 26 103 53 0.9
7|EfEF 29 53 91 53 83 62 1.1
A 4,568 4,652 6,164 6,662 7,124 5,834 100.0

HA 20| mOjAS 71942102

=

57K38.4% S7holRiCt. 0|12 &
XI_ H
_Ili

2 ©2 MH E20 Mmije
=7
o

TE b 4.6218 57K6.9% B7hst
=82 2, 20239 M= 7IE GR o
SHE

HEEOG.9% S7ht Hu Al SYO|HZ

[

20233 X2 JIE o
%I, W o] 209
o] FY Chl S

(26.6% 37h &< T

iE|
e
2=}
—

=

k20| gi¥ez =R

H 175 M3 7|F GF HOjfo] ME- T | S8 (9l © e, %)
FE Ch B Ch
e
2023 | 2022 | BUx| | ZUE | 2023 |WAGH) | UK | ZUE
dHHHF 4,864 4,945 -80] -1.6 4,864 4,083 782 19.1
Se0|HF 2,075 1,638 436| 26.6 2,075 973] 1,102 113.2
=R 103 26 77| 292.3 103 39 64| 166.4
7 |EtES 83 53 29| 554 83 54 28 51.8
A 7,124 6,662 462 6.9 7,124 5,149| 1,976 384
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(4) 29 71E T SEH(ES

29 J1E ©E HA HOe) Qe S52 20194 26912001A 20231 45010 EIIBICY
OH

5 EHE LY 7| ©R M 259 MW 369C=, YUtHZT 28HAZY MO i

H 176 42 71E @R mojiol QcE 53 (B9 = Hor, %)
& 2019 2020 2021 2022 2023 | (YY) | HRE
sty 2,150 2,423 3212 3,252 3,041 2,816 775
SHo|EZ 394 426 595 985 1,404 761 20.9
UR=GR 10 27 53 26 22 28 0.8
7|EtgR 3 13 22 38 63 29 0.8

=7 2,556 2,889 3,882 4,301 4,536 3,633 | 100.0

M tiH] 2.4 57K5.6% S7hst
SE2 2H, 20234 2H 7z 9F T
SHE

(6.5% B7hat Bl Al SHOIGF

H 177. Z4¢ 7| ©9F MOfjYQl MA-HA | S (SHQ| : BHOF %)
A Chy| A O
7=
2023 2022 SUX| | BZE | 2023 | HuGY) | ISUX| | SUE
UBHHZ 3,041 3,252 211 -6.5 3,041 2,546 495 19.4
SH0[HZ 1,404 985 419| 425 1,404 540 864| 159.9
FAUN = pEE 22 26 -4 -14.1 22 23 -1 -2.8
7|EtHS 63 38 30| 786 68 17 51| 297.4
A 4,536 4,301 235 5.5 4,536 3,127 1,409|  45.1
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(5) B2 7|E Ty SaHuE

M= 7|1 WR MA HOjHO] A-EH Fe2 20199 910N 2022 300HHL= H=A

J1otIEH7E 2023 286HHEC= of7h AASIL. b E M= 7IE UR MM 5O T
198HCZ, YUMT ObAHJU(TI= MOHH CHH| 48.1% FR), =17 35%2(17.6%), 12

23A2(11.5%) &0|ULCH.

H 178, ®= 7|& WS WK AxE S (THQ| @ EHOF %)
=2 2019 2020 2021 2022 2023 IAGY) | M8
ds 197 2,931 9,703 | 20,346 | 14,499 9,534 481
12 2,476 2,639 2,864 3,075 6,350 3,481 17.6
nEy = 2,200 1,961 2,137 2,378 2,686 2,272 11.5
HI0IZ& 150 111 645 989 1,713 722 3.6
LAEE 416 374 579 526 775 534 2.7
A= 192 643 590 348 256 406 2.0
N 81 133 230 434 476 271 1.4
He 297 169 329 343 342 296 15
HHES 212 481 241 123 247 261 1.3
X|OHIEIR 77 173 302 241 264 211 1.1
SRR 551 0 0 0 541 218 1.1
7|EflE 2,263 1,930 2,156 1,165 463 1,695 8.1
S 9,107 | 11,546 | 19,776 | 29,969 | 28613 | 19,801 100.0
20234 M= 7| #E M 229 MU 286HUCZ MU CHH| 149 ZLAM4.5% ZA)st
¥, A CHH] 12899 B7K81.3% B7hoIRCL 0|5 E2H= 2H, 20234 M= 7|F @i o
Ojeto] ME fH] S&2 M= WE MM 259 T SLE(4.5% ZA)0 Hu Al LBHs
(28.7% &) 2 Wi ZAS0| dUiNe= =Lt
H 179. M= 7|1 ¥WE MOjHe] MA-HA CHH| S (Sh] @ uHOE o)
e HH ChH| I CHH|
= 2023 2022 | BUX| | US| 2023 | mEGH) | SUX| | BUE
Q= 14,499] 20,346 -5,848] -28.7] 14,499] 6,748] 7,751 114.9
g2 6,350 3,075| 3,275| 106.5| 6,350] 2488 3,862| 155.3
12HF 2,686 2,378 308| 13.0] 2,686] 2,460 227 9.2
LMES 1,713 989 724 732 1,713 396 1,317] 3322
A== 775 526 249 47.2 775 384 391 102.1
AE 256 348 -91| -26.3 256 389 -133| -34.2
N 476 434 41 9.5 476 252 224 887
M= 342 343 -0.1 342 266 77| 288
HIAE2 247 123 124] 100.9 247 238 8 3.5
X|OHIER 264 241 23 9.6 264 166 98| 59.3
3= 541 0 541] 100.0 541 110 431| 390.9
7|EpE= 463 1,165 -702] -60.2 463 1,889 -1,425| -75.5
2% 28,613] 29.969| -1.355| -4.5] 28613 15,786 12,827] 81.3
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H 180, 29 JIF ¥E HOjo dley S5 (9] o, %)

= 2019 2020 2021 2022 2023 HA(GY) | Ne=s
Ui 20 1,494 6,880 16,418 9,924 6,947 94.0
SE= 400 170 211 344 318 289 3.9
VNS 44 72 219 195 24 111 1.5

HE 0 19 20 20 20 16 0.2
7|Ef= 29 18 13 49 43 30 0.4

A 494 1,773 7,343 17,025 10,329 7,393 100.0

2 HA o 6799 ZA(39.3% Z2)
=2 1 2+

g2 2H, 20234

o
(39.6% g«) 59 M HAE0| YUXHO2 =/UTL

H 181, 2% 71F 92 Hojojo] MA-IW Y| =3 (cte] - wiot %)
_ M oy B oy

= 2023 | 2022 | ZuR| | ZuE | 2023 | mUGY) | IuR| | ZuE
s 9,924 16,418| -6,494| -39.6 9,924 4,965 4,959 99.9
StET= 318 344 -25 -7.4 318 343 =25 -7.3
OIRER 24 195 =171 -87.7 24 106 -82| -77.3

HE 20 20 0 0.0 20 12 8 69.8

7 |EH= 43 49 -6| -124 43 28 14 49.3

A 10,329 17,025| -6,697| -39.3| 10,329 5,455 4,874 89.4
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Al 4) X712t 1EE Mg 35 Y A7

-
7t. STt X 242
20243 J|E SsdAi=

HH S 671 AZ0IA DHRE MEHERD, MEjHE2 o, B, &, oA =0(RA0.

el
Io
N
10
am
g
>
E
|.|-|
=
=2
>
S~
z
m
}__|
30
:Q
kl
e
ikl
ro
N
[039)
w
0
Q
o
:Q
__'l_l_
rio
i

T A x| x| ga | omM | s | gz | 7E
HX(ha) 28.3 9 2 2 121 1.9 3.3 0.3
L. §IME 33 B 57 XA
57t TAHE BSUNE WG U= BF, A48 S 6 A2 57t 5 YUEO2 2 HNS Kk
SITL QU= 1i57HY M0 AT, M OFYA, 712 ZW, REMY 52 FAGII

H 183. Hllz 35 &8 ZAs7t oig

e A ax A EE B4 s o7
e 6 HOO | @00 | #@oo | #oo | #oo | #OO
HE(m) 65,950 9,900 1,650 3,300 29,700 4,900 16,500
SIIEAL 2T, BEURKE = 47 MOl WZAPTE B EF O 1360 014 O AQET, £5)

Z10] ZU0f WX EOP|ZH0| Cf Q@hZ2|n, 0o izt 0| oHEOls MEHOIN HAfGIO] IEE
S £3180| HORKCL'S OFH0| QOU, B BF CfH| HAHE0 Zot0l IS0l R2/5kD, A
0| 1.3 OMYOIT, HASE EO0F T AT HFOHH, KZA0| 245101 FIDIL AR 7}
Hol &2 AZIOf Z 4 U0f BORAI7| EO| BOJSCrE HHO| L,

T B W &
MR AQS Bt &5 CHH| WZXPZE 1381 4 AR
obm | MzIRt 20177t SHI[ZI0] 2O MZAL £[0F7|Zt0] SE@H’é%!
(84 20Y 014, =0| 2 m7kX| Z[0})
EdiE 457t 95% Ol(1g &), 257t 80%
S LAl 457t Holls &, 257t Holls H|x, TI=tFXHH0] R
SOls &S RFE ) S5 ) HE ) R o= U
245 H|2 7)ok Et £ hd| 157t 20% XA, 557t Hl=
rHd Et 25 O] AAMZF 1.381, YN S0t Z2E A0 Mt
ISPSES MYH0| 2010 HEL7E UQH HIfAIZ| 2H0| E0|
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St Z=Z0X1O| 3.3m E MARIS 14~1bkgl2 T MEZiX1eL H|W Al 3kg HE, EUUXIQ}
W Al 1kg O UL, 20kg § MOHII= FH-HSZIAH CHH| 6,000, SLZAL | 5,000

O J2 A= ZAEUL. O2tN, o SSHAS| QIXI=/t RoF HOj7tA0| Ef 25 CHH| 156% 8
SR, dEME2 30% HT O WOF TOIHAZ2 10% Hr O Y2 A2 2MEUAM. ACZ2 F

=
SN QXEZH O S0 FYH2 o S0 A=z THE.

H 185 BS5UR 2%
T 2 W <
it kg/3.3m) 25 14~15, FH-42 11~12, 8Y 13~14
N7 HE/20kg) Fuf = HE ) £2(-1,000) > E&(-5,000)
oY ZYH HEME(1.3) x 7+4(0.85) = 1.1

sSaAts oM 2AXETL HOt AFESE 45%, e S2 AAHIE 40%, HEHR 2AH7E 16%

Soo (=]
202 AL U= AOE ZALE[UCY.

7 B AHEot 72 () EH2OHE)
H  2(%) 45 40 15

T SARGTA Y JIBE £NHE
SABOITA Y YR JIBES UNFE SAE, TETS UKD, LA 3502 A
RFE SAE, TETS URBIE ARIE SOOI, ARHIRH|0E HBatsof TojsT QI

UARE SAE = SHOIMARRZ, ZE Y 570g(HAt 70% EtTI27t 30% At
AA 170g)22 AMZO0| JHEEH0 &M THYZ02k= YA 7|=01™ =ACt. 2
A 1A 7tSEMQL BESI PHOIA U Yitots dMFEE 0188 ME tE dits Hote
Lt BH7I2A7L 2ol Eot, sEUSE AHIAHE AYE 7t
2Qotd, 0|2t A4 1QE 22| EFY0| TRoith’els ZaE EUAL, 0

470g(HAt 50% EHIR7t 50% AtE 340 300g, &4 1709)2E AMES 2l

07. ZXAFRA



2 5% eret AHLYA HE= AXZO0

RERE UX = 22, UAEY 56%, & e 2!
WEEN SEE Axd 15 7|E i &8 Merolets X0 701 SUT. SX EXH0|L
HPTSHNN HAE SEUZotl, ZEASH/ISHENA TMEEE S0 AN Bt &
& oldUs 200,

HAHIRHIO = WE2, dNFEE 0|88t = MEJIeS AFY-17 =22 MsSd &4 8
of

O
SHEFON 2 YA 71E01™ HACL Y BHE2S dMNFEE 0|18010 sHEFHZMA
FE Mz=-TOfotal AL 1,000 0|¢o| ES 2T A2 ZAERACH
B 187. sAS@T4A Y IS5 I
LA A
SHEHLA = XI55}
Ny ®ME .

T AMSE g & 71s01 — & HEs
% 8% 570g : 400g(ZXt FE 49%, LXITE 49%,

2. 89 #2s(01x) BE, 72018 MMz — 271 =X

AZ 2%), A~ 170g

gl =
3. NHIE AMEEE7  BEHA AL TAHARE)

AX A OO

X 40| 27| NME 2/3 & F4 B2
3d0], 24 192 22 2 22012 77 37b
4. NHZ =lw2 - Agd 87t 21 2

UAHRE SAE
% 2% 470g : 300g(ZRRE 49%, LXHE 49%, AZ

2%), AA 170g

1. AME 7HE

1. Yot HEI|& J7|&0|d - EM sHER0Z

X ZXFE 012, AFY-17 88 M2
2. AE(EA 92S) — HE(sHE20{2|, HZE3)

o gl =

3. DHZQ 1,009+

AR H|
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4 ®e

(QUENMSRHA - ZXt 71AE BE 88 3T 71 L)

(AR 1) FUX] 2t XHEHS7E KHUHQFA] AEH ZEAL

o el
)
H

ro mp rin

dEE At FUX| Y, @i S 6X|F 5557 Akt MEXIOA] AR Zab AL [
S7HOIM Z|ACY QIEez HAE MESIRCH, HIZ2LS R7= 257H0A 7
455710ME 27| B2 st & MES9 0|f= HZ L=S SIRCH, =584

18 522 AAE Aitst

.

%)
ojo

(M 2) ZX 7AiE TS 018 &M HibJlE e

7t SSEAE 75x10cm AIFTOIA 50gDI2E A HAHIZ0| 47.4%=2 7HY =2 UEED,
75x20cm AETFOM 23.2%=2 7HY WA UERSCE 3 2Z4E 75x10cm AZT0IA 9
N2 JhE Welel, =Y WAFL 75x20cm AETFOIM 922g/F2 7MY & UERS

Lt DIZXk= 756x10cm  AlZF0IAl 50gD[2t Aq2 ZAHIE0| 48%2 7t EUL,
75x15cm AZTOIM 36.6%2 78 RUCH FE B+E 75x20em AFT0A 13.1702
1R = LEGOn, FE MAEL2 75x20cm AIETOIA 1,051.6g/F2 71 =H LESS

o 1=
(A1 3) Zxt SM 018 T 7|Hst HES MY
h EX A IS 018 HES UE AR T §4 208 28, 20 HAL 75x10cm Alg+

A
e
O 10ad &Z=+ 157,774, 2X 106.1827, AME 67.3%=, LELXL 75x10cm

B
AT 10aE B8 119,6537, AAMa b5,35371, AM 46.3%, SSHA 75x10cm

AT 10aE SUZES 102,6647H, A 29,9787, MM 29.2% HCt ES1|Z4 CTHH| AM%Tt

15 we 102 IAE S

l
oy

(I 4) 2% TEYH0) M2 Ay o ZRY 7Y
Th 40| AR SN LBAl A IE O] YAAZO0| 31% S4E MR S7is 0l9H o4t

102" 1,387,450¥02 ZALUS
L}, SsLXits SA IEA| BN IS CHH] M0 17% S8 202 37t= 09N 4=

10aE 1,032,790HC 2 ZAtERUS

>
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(Q H2M&aty| : MU ZX} CXE 5 718 7HY A7)
(A’ 1) X =X| ZX 28D el 2 £4(2022)
7t 5E B&RH 78 & M| 25 X9 07| ke 17.4°C~ 26.1°C0, 68 Ste=RH
25| S0tMAM 79 M0 TA 2L7F 26.1°C2 7IY =U1, 7| 8EE 5 =&
J%0IM AZtS10], 7€ 20l 89.8%2 WP &US
Lt EY 2= 5% 2 21.8°COA 7€ M 30.3°C7HK| &0, U422 582 79
AACLH 6EEH HSEHUS
Ct NNz FHMEESS st s7101M YME0] 11, HMEE YSoAS
(AR 2) FojEs RFEAV| 2 XSHE HO7IE 712(2022)
7t 85 B52 10Y O X2 Al HME0| 85.0%=2 B7I6I¥Y, SMSL HMEE A= 37t
SIHOM, 202 T4 X2 ToME AME0| 82.8%2 CtA HWORX|ZH GFE| Y&dt £+F8
QXEIUOLE 30Y HEXZ|0ME AME0| 57.3%2 2 ZO0Z ZASIUL, EMZI AMSE
3| AASIRS
Lt 201 EE2 20Y S4X2| Al 4M80| 82.6%2 AZ B7I6IUCLE, EMZI MBS A
UASIR D £3], 30Y HeXE| TN SsE30 20| 0| HASIUS
L 2T 32 30% EY +20A =& 70.8cm, Z%& 59.6cm, d4= 3202 71y 245t MSS
HR0, 200 F2Z JA| 20~30% EY 2 UM MF0| LSFIRACLE, 10% 2R A0AM
M0 45| Ml=US
(AI® 3) FAX] X| ZXt 571 282 A2 =T 2 24(2023)
7t 48 KNG A Sl Al HHH7|7F S2F WU R 19.8TUCH, ds HAHZEE IUM
7| 14.3T, AT 19.7°C, WAFLIH7| 21.2°C, WANLT| 241TC2 EMEUS
Lt MAREE MA XHHYZ|ZE SO 1,580C £F0|U0H, MS Emltﬁi FAYEI| 607C,
NAEN7| 314°C, AH|T7| 319, WAM=7| 340CE 2MEY
Ct & 22 389mAH, SAMET| 108mm, UBJE7| 15.8m, LI74H|EH7| 47.8mm, 2ZE=7|
217m=Z LZJG7|0] Z=0| Oa EZTIUS

A1 4) 2o 2= |FAI| =

= S| Hoj7|E 7H(2023)

JhOES AT Al A SUS4 AISY2 1842 E02, YYMIT| 66.0 £, WPHY)
434 €, BZHIPI 509 . HHHAI| 24.0 EO 20| ABSION, 4R BRI A
FA| AIBZS 1579202 MAE4YO| 86%S BFoIACH, T4 X2/ 60UKI= 2 S|

140.9 EOCZ 76% $=Z=0|%
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Lt XIE MAES Al & =284 AIBHR 181.8 ECE HE HAEsEL 2 ABH0| FHAoH,
SYLY7] 49.6 &, NEHYY| 476 E, LFHLH| 634 =, 2Fg=s7] 31.2 29 20| ME
UM, 46Yxt X2 Al MA AFBHZ2 133.6 EQ=2 YA OiH| 73% +&2=
AR, HexE] 60YRI0= 68%+F0|US

Ot =X ZHu AI H%JE*# AET0IA 45~60AL He Al X =2 AEZE2 JAIE+EY
66~81% +x=2= &AAoiRal, ASEs AEH0As 45~60LAt Ha Al M| s@E+ AEZ0|

M)KIJ_W‘EFQI 68~73% +TL=E HASINZ
ot RESS2 HI7IE e Al H% dAErE 46 HeXe| Al = bbem, Y 38cn, BF=
2O7HE SAES0| HlsH FA01UT 60YAF He MEFUME =F, 8E, d7t AlEE
of Y=l MO RAGIRACH, XS MTFUME 46U} T Al A0 HIoH
HY=20| M=o, 60LA THeXe|7 oM AR X272 YIEJ0| ZXI0IE LIEHLX]
A
A

QYO HEHAS QA A LIEt
T X5 MAIZTH HEEOZ 45t MSENS Lighd

(A 5) Y=AI7|E o+ RFAZ| XtSHE HO7IE HL

Jh 98 BES IS 3 50Y B4 M2 Al BANSS 4,037kgQR HARA(4,289%g)20H o
Mg PA= 18290 CiA HUOD. IS % 602 B4 X2 Al, SHEL
3,889kgOZ MAB4EL: 9.3% SN, MBS Hixst +58 QABIFOL Y 2
50 E4RI2I9 DHIIKIR AA0I%S
L BSEEE QSEEN QAP L5 3 602 4 M2l Al FAEO 40| HaHiS

=
=2
A
=

o

(A1 6) ZXt =XIM XISHO H 22 4F

Jh 20240 2R K72 B ZEXY AYRE 7Y AO| FY 7|22 T 3 1.6~3.2%

£2 SO DUt RSERD, A 242 HUHOR WU Ha) HUOL 2270

=2 a2t 1EHY7I(6E~68) = 22 76.8, 93.8mm=z B FARIAS

Lt LEAIZE2 42 217A|2t, BE 274NZ2tC2 HAW QAGIRICLE, 6E0| 287A|17tC= HHALYH|
100A1ZE Ol =L, XEY W 22 6~78 AMO| M Y2 d=' § +=20| F=5HK
UUS ACE FHEHIS

Lt RESSUM T XM2| Al =T 8lcn, B 65enz AR OiH| A 4|0 S7K6IRC L
Z A0l LEfLHA] U2, %o =5 01IA1E T ANel ZF 2 APt SRS

2t X HAE(25%) M| 710 Y 2M AL, 5A1x NS, SMRATE A0
Hio 22PN CtA =2 ASH0|QROL L0053t XI0|= HO|X| Ut

0
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(Q HIBMIS 2| : DRIPIEX] LA M

(I 1) gy E5 2

.

l2te 0.1-0.33 g/100g, 2
st S50 WIS & AXEES IE
Q20| 20.27%(raw basis)2 7F UL,

16.85%, 16.24%, 15.48% =2z HUF. MLXIE
0.1% Olot 7|EC= 2F, 80| 7t540| US AR A=E
SEL|H=
o=

6FEFO

AREU 2 0.5
|

)
5, Mg,

[=)

=
HEed

SH
=00

|:|0|I

e 1
08-3.
-

Q1 X

0.

III

XY 11.8mg/100g, &

(A1 A=t 7l WY

I
)

4,182cP2 71 U, A0| 3,885 cP, 5 3,645
cP2 HUS. FKN HX(trough viscosity)=
29| 2Z™X(final viscosity)= X
CeEEE W40 ERE Tel 2B

E=E XEZN AES

43t 2102 ARg

P
= S0 95245,

0=
P
\l

HE0M ZNEE

2ROl Zeo| LEPEE

=
E

(A1 3) #xt 28 +HYE H

]

7t o= o0

=22 354 ﬁ“OfE =2

Volume(ABV))%
S27F 5.2% 7%t
AMEA AHGRRt 7

=2tE(°plato)2t
2 WLP029&= 6.3% LIESHD

Butanoic acid, 3- methyl— propyl ester, Alatefdt
Z=Xog X M2

_l_|

JEGAUE AMSZS MEIAS

20244 ANHHFAEDIM

= St (raw basis)2 Atg, At0|7F 1.09 g/100g, 1.04 g/100g=
22+ 0.65 g/100g, 0.37 g/100g, 0.32 g/100g2 2 HUS. MZUXS

tet0] 1,955 cP= 7t =R,

Q I-iQ

, A

FULL,

g/100g7|Z& CHH| S

HOIPIOR ZHTUS

20|, X0z 18.69%,

22 17% O|AI} BHTt

22 33.52-68.87mg/100g2 XtO|7t 68.87 mg/100g=2
1.562-19.18mg/100g2 Xt0|7} 19.18mg/100g2 7%
96mg/100gZ AtO|7F 3.96mg/100g2Z, ot=it M
o4 9.1mg/ 100g ECH= Wore

Hr 247|(Rapid Viscosity Analyzer(RVA))S 0|6t 245t Zut =10 M (peak)’t
|

2
RE 2,388 cP, 0|
69 CPE 7|-I|' h:OI'Q
SSUA 1,199 cP=
u Zro2 Mol Lt

b S LEL HAE

E4(Alcohol By
, Mg £ 190
—E— 20%0 2 190H

EXOZ = 3/|MES

o=

S5H0| EXMOZ LIEfL,

20%2t Metg H(Saccharomyces cerevisiae AFY-17)E 0|2510]



Lt

(A

Lt.

(A

t.

SIS QUKD XiEHe | TN Y MR BE 2A 2L 4T SYSH A KB
Q0102 HITA| CIATE 10231, TR T2 Q0| 14Uxt BE 2#abt NYHAS. Eat
Rols oET B 100'xr TR S 14YURIRE B %o_rgé RO UAS
2ROl TYN U ME7RZH Mewsls o 602

I\J
I\J
4
N
o
>
10
ﬁ
=2

OZA} 46.571}F 7Hd FARGIRAL, A&l 7&? EEMe| SRt & 80| 7
t =

AACH ZHGHA| Y2 UETE 65.662 F=| XOI7F IA W
M=(SRL EA, RHE, SO FE= 0I96r0=| 2L AHEE Sifst 25 EMe 2 =Xt
FE22 XM2Al E22Hs 226.05~227.272 ug GAE/mg, DPPH 2iLIZ A7s RC50

51.82~71.43ug/mLE YMOIERZ HCH WU, ABTS+2HCLZ AHS RC50 113.69~92.64
ug/mLE YHHET B0 Q0N Shatst 240] &2

5) Xt HE BU MBAM WY U IEHY I

6mm 2t CIOIAFE)S ZAXARIEE HZ5H0Y, BXS Hlmet 2Dt 2% 3ARE ~4AIZE H2lA|
SHI} AEELR0| WP HNAOR UERtS. 2R FA2| WY 482 SMy 2xap
17.09-18.58%2 S H2AT(13.58-15.20%) HOt AT, 482 28, I, STUX
202 UELS. NES¥e SME M PH0l U BUT UXIUHBE SHUZX

(74.06%), LENXEZ|(72.56%), GSUE(69.50%) =22 =UZ

\d
Pal
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T
N
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o
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=
Hr
~
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N
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ol
N
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>
n
&
$Q o
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ou
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™
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o
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oy
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[>

N o
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=
e
mo i
é
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0o

Zot g4t 2EE 0182 #T7F MM 7|7t U2, =0

Ao
00
%
w

3
oy
A
1z
HH
k>
p-—]
i
g
0l
o

HEE WY

b

[> Y
TS
oy
Pl
HI
ml:l
|10

12

| Dl EAAl ZEM O] 2283X14 9.53%(p(0.001)2 0t
CHORP Rls S KUY 4 UANAS. U 22ELXLT} 5
ZII7|T, B0 o Hegn 3 s

0] =242 DILO|Lt HIFO| BASS BIMPIL We oS
M 1.9%2 EAOT(p(0.01), 24 =
=70 e

Sof
=
=

wo ro > rM

[0 oo Hg 1ol
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e
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Lt. 71 5% &= 1158
MMO| 4.1%, X 2
1-Octen-3-ol(H{A&&f 5),
0|F|9 2= pyrazine0| H2 24N82 #Z(Bacillus velezensis)

Ch. ZAEY 55%01 S2Y 5% 0|85t zE M2 MESIUS. B 4
373kcal, A Z2 9gO=Z 1Y FYYER HEHY 17%E FSHAZL, Yt LXIe|

4

o
T B2 5.2g/100mITt HIWA| TR 3250| 73% 0 BE57

st BUSE BEHEYN B4 2 HTZ(Poly-7-glutamic acid)
2 NEg £+ Y BAMHE 0.59%, OFOjLEfE4A 109, 7mg/%
1-Butanol, 3-methyl(HILILIQt QAlSH SZ8t & S

S

r
lo 1
I_\l
N
z
)
i 9
=
HU
i
o
o I:l
9'!
<
N
>
>
>
|_
el
<
if
s
rulo
AL

N3t AT ARHl Y
| 50~70°Brix HeI0l HY=AS
1.7 °Brix2 K| FA(10~12 °Brix) RAISH G5

~1
, BsEN2 2 A Mo &, St HHY Vet w4 LUEYE

o1
(@)
(@]
14
9
@
X
Hu
o
re
k]
10
ol
. |.|-| o
4>
H
|10

(AIE 9) ZIX} ZHH 712 AIMIZE MZE3 A7

7t YAEY 55%, EaF =Y 5% 018 | AMAMUE YA TRSES AXGU, ANE

INLSIUS
Lt 2 42 2B 26%, SE, VIS 0|18 UFE MESIAL. LAt WX Y35t AAt
HFRH[Of CIRRIL MEE HAS HESINS. 14Y UE & YIS 2 =4 F7IE 0184
5.15%2 ¢ 2E Ot &1, HIE 1.011G, Yk 6.5°P ¢S
(Q HAMIS 2t - Z9X| 7|8 ZX; M3t ol MF A7)

7t AZAYSEALY NS HESIH ZEXY dA JISEH dEs 2t 212023 7IF),
JEXY dA 2 JISYAE E 66702 HIU2 43 42042H40(US

L. 012 S5ZEE /o, e 7ISMVE 3, MR/IESF 7S 1771, 2R 715
AL M, HF JISYHIE 12, UR TSI 60, EWR TSI 1171, HE-UR
JFEEAIZE 27, ZEF IS 2H, SAXMER JISEAIE 2, & FOFE0IRARF
HESYAZE 270

20244 ANHHFAEDIM



7, E8-8d0] 2t 9 =22 WAL,
0l

4,74980t9) FHO| 4,549¢

(g 2) A%t DRIPIR] BES 3t ABAY L HBTIE s

Lt

(A1 3) x[Y7iEt /S, HIf 22 A

.

Lt.

A DIRIPIR| 2ES flet AFAMet 7iS7 s HETidE Lefolikt £5 SEE A0S
S5l SYEH2 JYEAHL RAMLUE 349 dyris 2HEIEA)LE UR0 248
oI, YHEMEZ OS-Matrix 2412 +ASIAS

A ARV 285 et MEAM & 7tS71s WS T 55 Se¥E dHEH, 24
T2t 2001982 H 2020E7HK] S/t HAS B=otH REst S/t FHE HEL, 2012
RE ZZMKE B U9 g4 37t FHE UEHLD UAFZ. 5ol 201298H S48t
S7t FAZE LEL 20160 7K B2 S30| UEE=E FEE 20l= d], Ol =0

LtE

20128 Ol ¢ 757t 54| S/HR0| M2t 201292 E 227K X S0l 40| S7t
otz FME UEHL Q= XY =718 56 dR &= HHEH, =(KIPO) 4334
(11.55%), DOI=(USPTO) 4087(10.88%), 2=(JPO) 23671(6.30%), FE(EPO) 249
(6.64%) X S=(SIPO) 2,42371(64.63%)2 Soi7t EHEHN, S=(SIPO)0| 7 M2 59

lE&E grotdl A= ASE LUHHES

OI)I

o7

(EX A /RS S&)

oo 1
Mo
40
ofm
O
o
ox
HL

AT
1z
ol

N
=

ANAEN Xt=(2020H~2024F 5H)E 2E5I0 HA SotAE ZAE RS

= J|& LA &6t ¥ S 20209 218,367=01A 20224
Eoz H}i CH7t 20244 204,580E02 &7 rsr 2. M= J1E Ao A-E
2020'; 2,295 40N 20213 2,199AY02 ZASIACEI} 2023 3,433%Yo=
, 20243 2,895 CE UASIUZ. M= V& Zif7tHe AXE 2 20204
%/kg01|)\1 20239 1,7213/kgl2 HE0IRACt7t 20244 1,415%/kgR = ol26IRAS
7|1E R BotHo| AxY S3k2 20204 73,383E0|AM 20224 61,936EC2 ZAsH
ACHT} 20241 74, 925E02 ZIIGIS. AY 7|1= Hejdo| e =562 20204 6919
OlM 2023 1,0019202 S7I6IQCH7E 20244 961402 ZUAGIS. Y 7|1F =Of
7179 A =52 2020 94121/kgUIM 2022 1,670%/kgC 2 A&otCHE 20244
1,2838/kg2 2 oot AUS

Sto
O -

If

= o of
oY

N

o]

o o
(el re's!
rMNo — mjo
©
>

J
3
2

|-|o O

90_\,'.4
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C}.

LA Sotk|d TONY SIS 245 21, 649
OF, L% 68,971E(H= =512 HH| 34.4% HR),
£(10.9%), M2 20,439E(10.2%) &0|AUS. 5 T =
o=, Z¥ 886U HaHH CHH| 31.8% H 424A43(15.2%), 8¢ 376%4&
(13.5%), 85 26992(9.7%) =0|AS. 58 B T= 7|& A 0742 1,388®/kgl=,
HME 2076%/kg(FM= ZOH7FA OH| 149.5% £=F), HF 1,611%€/kg(116.1 %), A
1,5659%/kg(112. 3%) 20|10, 2 1,284¥/kg(92.5%)0|AS.

r
0

0_.\1 |-:L|
=

o

Ho rx of
H
i
M
0
X
N
=2
12
rlo
N
~
(0]
(@))
12
rio

3'9
o

M4
oN

. od Ed ZdE JIE At ’_‘5%._ 68,971EL2=, B 43,848E(4H Zoiz H| 63.6%
A

HR), 88X 50715(7.4%), L2 4,368=(6.3%), &4 3,2785(4.8%), MM 3,0657=
(4.4%) =0|AS. 5 HF L& 7|& A2 886AURUC2, HEH 578AUU(LE Al it
65.3% HR), & , UE 56AY(6.3%), M 429¥(4.7%), &N 379
0|3, 54 %ji‘ Pare] 7|§ LR EOH7HHE2 11,2848 /kgl2, MM 1,372¢/kg
(7+°J SO7FH OiH] 106.8% £F), LA 1,319%€/kg(102.7 %), ¥F 1,305%/kg
(101.6%), ZE 1,283%/kg(99.9%) 20|32

1294902 o7t 7[._/.\_8}@'[}7} 20234 4215%_49% ZIk6I9e. b WA ®MA
FZAIZ MOjS 3302902, LA THZ HMH  ZAJ| 963YA(M=Z ot
CHH| 29.2% ®R), 5 8009 &(24.2%), TS 59142(17.9%), L& 328243(9.9%)
%OI%%

&2 20199 173 {0IA 20234 4349 2o0Z
2. 59 Hd 48 JIE 4R VIBAE HIjde
4

PR
Hﬂf§71| S/l
2 1.6% ER), Y7 66%&(20.0%), 4 394

Lt

328%EC =, 1
(12.0%), =& 38AH(11.7%) &=0IAS
o T= JlE A4 VISAE OH 59 T2 3,3029EHC2, AR 1,0489H

5 - X
(M= IO CHH| 31.7% HR), MEF 678%42(20.5%), HE 39322(11.9%), MF/IZ

=5 3759™(11.4%) =0|AS.
59 TR U JIE UK JKBAE MR 220 WOjUS 3280402, UNE 78U

rio

TOjo ChH| 23.8% MR), WE 74%¥(22.6%), MEIIBEE 63A(19.1%), HE 44
(13.4%), GR(11.1%) =0IAS
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L},

L},

(A& 5) XY Axiz 7| JISE 4 o

Lt.

L},

2t

Z9X|Q JjHt DEE ANE BF 2Y ATES Q5 A YAUR MES AMAIRIS AR
AZ, MY S 6 AZ 571 3 NUHOZ 2 XS MSID Qs 157 MHSI0 Kt
oYM, 7t AM, LEME 52 ZAHEMIUS

SIIRAL Z1, ESARE = 27F X0 WAL EH EF OfH] 1.38 014 o A%T, §H
717101 Z0f WZIRH 0p7|Z0] O @2iZ2|nd, 0fo] M2t &=0| HEOl= AEHOIA HAI5H0]
mEst 3% 80| SORICH ' = A4F0| ACL, ‘Bt S5 CHH| Holl=0l Zottd TS XHEHO
Felotl, &AMO0l 1.381 040|1, dMEL =0t H 540 MeotH, MY O| L0104
NYDIE UOH 71240] &2 AIZI0f B 4 Ql0f TOHAIZ| ZHO| 20[5ICt E HHO| US
E5H BEUKO| 3.3mF F MAYS 14~15kg2 T MEZXIe H|W Al 3kg HE, 5Y
ZAQ HIIW Al Tkg B %D, 20kg & HU{TIHE FH-82ZK CiH 6,0009, SULA
CHH| 5,000% O 22 o2 ZAEU. W2k, SA SsAXte| QIX|=7t W0t Hoj71o)
Et &= [fH]| 15% XE SX|0F MEZMUS 30% FE O L0 TS 10% NE O e
20= BHEIZ. YO BEUKQ| IXEI} O FOIKIP AHAS © FOP 2oz Ty

ol

o

- SAFETA WY AN VISEE HAIRE SAE, ZSks AN, HAHIRH|N 3522

LAY SAEL, BESES AXB|= AME HAO|D, ZAHIRH0E MSBat=0] =L U
LRFE SAEY = 2A0|MAELR, FE 22 570g(ZX 70% EHI27F 30% AL 2410
400g, AA 170g)22 AMZO0| L= =X HYS0l2k= LA 7[&01™ =HAS. &M
H2E' 02k ARE 1R 7S MR HESIH YAOIN CHE MAlcte ZXREE

01g
g dits Toiet H7EMPE SHoiRs. sEXEY AHIRINE AEd B7/tE HAlsHH

=i S&
M0 37| FATt HRSI, SHOI AA 101 22| IH0| QoL 2= AdE B,
0|E BIHSI 8 470g(ZAt 0% EtI27t 50% AME S0 300g, A4 170g)2= Al
HEg 2lwdsiis

‘HERS ZAXE)E 202, UKEY 55%, 2 LEEY %S Rt HIUA HEjZ
AHZ0| 7ML= 2YUE D& 13 7|8 8H &8 MgFol2ts A0 7|201™ =/US
X EXHO|QUATIS 0N LAIE SAESH, ZEAS7ISMEA OM2ES TS0
LSO B 2RSS Sti%E F2Y

URHIRHO = WFE2, AXFES 0|88 I3 HE7|eg8 AFY-17 &2 M3 A 5d
sHER02/'2t= M0 7|S01M EHAS. Ed HRE UXNFEE 0|85 sZER0{
oA SHFE MZ-TOHStE QD 1,0002H 0j4e] HHES 22 HOZ ZAEUS

07. 4Xe+

>



JIEMEE SMEXE QFEMAMIIRY, sE2XI8Y 1K sUATL, 2023

A5, 2. 2022, SH2AE5tS|X[.67, pp.121-130. = ZA XHi Al 2
= H 0| 0/x]

S, 2002, F0E7 =X 20, p.81. ZAL CEO0[HO LStA T AE,

YofE, =50, 49X, dUlsh AMSE. 2011, LUtEXe MRS HUYHE ¥ Olztety EY
HlW. 29(2):144-150. 0|87 =X,

440, Hag, dils, 471F, HY2, d22. 2013, LA A 23882 JYHE 2 0|3ty
E4. 40(4):382-388. AtirlZgst

SRR, MBI, A0, LiFOE 2014, Z2tW0rIXAe UBMOMYAe| FYHE o Olaetd §4.
20(3):80-89. st=Z2|sts].

Simkova D, Lachman J, Hamouz K, Vokal B. 2013. Effect of cultivar, location and

yearon total starch, amylose, phosphorus content and starch grain size of high
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