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SUMMARY

Onion(A/lium cepa L)) is one of the important vegetable crops grown commercially
worldwide for its fleshy bulbs which are used as flavoring, health food and medicinal
purposes Increasing consumption of onion probably caused the area onion production to
increase.

Onion(Allium cepa L.) is the heaviest import-dependent crop. Japan cultivars are
occupying over than 70% of total seed amount of medium and late maturing onion
cultivars. Therefore the development of onion capable of substituting Japan cultivars needs.
Also the development of onion cultivars for export to China is required th enlarge the
overseas seed market. However onino has disadvantage in breeding compared with other
major crops because of its biennial life cycle and high level of heterozygosity. In addition,
onion has severe inbreeding depression. It need long period and tremendous efforts to
develop new cultivars.

Nowadays, people are interested in highly functional materials in food for their health.
Onion has a lot of functional materials such as quercetin. Onion consumption is increasing
significantly, particularly in the South Korea and this is partly because of heavy promotion
that links flavour and health. Onion is rich in two chemical groups that have perceived
benefits to human health. These are the flavonoids and the alk(en)yl cysteine
sulphoxides(ACSOs), Two flavonoid subgroups are found in onion, the anthocyanins, which
a red/purple colour to some varieties and flavonoid such as quercetin and its derivatives
responsible for the yellow and red skins of many other varieties. Compounds from onion
have been reported to have a range of health benefits which include anticarcinogenic
properties, antiplatelet activity, antithrombotic activity, antiasthmatic and antibiotic effects.
The main research objective was for development two medium and late maturing red or
white onion cultivars with high quercetin contents can grow in Korea. The development of
domestic onion cultivars can substitute import cultivars and can contribute the acquisition
of foreign currency and the expantion of foreign market such ¥l China.

In order to develop functional onion with high quercetin contents, total 243 onion
cultivars and varieties were analyzed. All samples were divided to edible portion and dry
skin. Their quercetin contents, total phenol contents, and total anthocyanin contents were
examined. The radical scavenging effects and the correlation between functional substances
and the antioxidant activity were also examined. The onion lines with high quercetin

contents showed more potent antioxidant activity than the onion lines with high quercetin

_7_



glycosides contents. Dry skin also showed more potent antioxidant activity than edible
portion.

The onion lines, 15C02, 14C03, 14C10, 15C19, 15C27, GS1501, GS1512, GS1517, GS1518,
and GS1523 were selected as lead lines with high total quercetin contents and high total
anthocyanin contents in the edible portion. They can be developmented to the functional
onion for raw food, salad and etc. 13C02, 14C02, 14C07, 14C10, 15C30, GS1501, GS1510,
GS1511, GS1526, and GS1527 were also selected as red onions with high anthocyanin
contents. These lines exhibited 2-3 folds higher quercetin contents than functional onion of
Japan.

We developed medium maturing and high yield red onion cultivars named "Interred".
Interred is early matuing, high yielding and high storage ability compared to Japan
cultivars which is late in maturing time and is inferior in storage ability. Therefore the
developed cultivars will be replace for Japan cultivars. Also a new intermediate parent
"GyengnamMs2ho" was developed. As a male sterile line, GyengnamMs2ho can be used to
hybrid seed production by crossing with pollen parent.
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- A1t 6% F AlCS E98kal, 1 N NaOH
$A1Z1 & microplate readergE ©]8-3}l4 415 nmolA 3Gt oW F =&}
olE &L naringing o3t AT AFEFHOERYH FFS FIAT i HAF
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&3 Aol LS 53 EAAACE FUASS £ SASATHGEE 1.
% 1 M FoAFY AxE &4 2
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A51-8 T A} A52 T A4 A53 T A4
A54 T 2} A55-1 T 2} A55-2 T 2}
A55-3 S/T PR A56 S/T PR A57 S/T 2}
A65 N A4 A67 N ELRY!

AdEe] 3, 20149 F33 F4F 2145 i Azd £4 23 QA FA= NF
Fol 1E, AAUAEE NfBol 5741, ST 74A%, S/THI°] 541%, NT/S £33 o] 37
FoE ERHNY o5 TAA N BHYes £79 630 ?‘& Wl AAREAE T8k #A
A SALAR 28D AFelr vux §89 AT AGdds 3 SH8HHEE 737
e B SR 2).
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A% (im) (ir;) XT——’;J ;(Iij;] ‘ﬂ*—‘.‘? %‘r;“( iﬁ“—‘i 3%
834 67.0 | 665 | 101 | 141 | 0.0 | 0.0 | 100 4 : 100
835 721 | 615 | 117 | 11.7 | 0.0 | 0.0 | 100 201, 4:59.8, 5:20.1
836 67.7 | 708 | 096 | 13.7 | 0.0 | 0.0 | 100 : 301, 4:39.8, 5 :30.1
837 746 | 711 | 1.05 | 148 | 0.0 | 04 | 996 604, 4:19.8, 5 :19.8

838 64.9 70.2 0.92 164 | 0.0 | 0.0 | 100 : 202, 4:69.7, 5:10.1

Wi W W

839 65.7 68.7 0.96 133 | 0.0 | 0.0 | 100 :86,4:200, 5:714

840 53.1 60.3 0.88 124 | 0.0 | 0.0 | 100 4 :20.0, 5 :800

841 56.0 48.9 1.15 8.7 0.0 | 0.0 | 100 2:16.7, 3 : 50.0, 4 : 33.3
842 63.8 67.2 0.95 147 | 0.0 | 0.0 | 100 3:298,4:60.6,5:96

843 63.9 61.9 1.03 13.0 | 00 | 22 | 978 3:500,4:397 5:103

844 74.9 70.9 1.06 13.7 | 100 | 0.0 | 0.0 3:198, 4 : 50.0, 5: 30.2

845 65.1 65.0 1.00 11.3 | 100 | 0.0 | 0.0 3:92,4:605, 5:303

846 70.5 74.0 0.95 172 | 0.0 | 0.0 | 100 3:602 4:301,5:97

847 70.7 56.2 1.26 153 | 00 | 0.0 | 100 |1:102, 2:403, 3:301,5:195

848 66.9 64.3 1.04 148 | 00 | 0.0 {100 |2:103, 3:500, 4 :103,5: 295

849 105.1 459 2.29 8.2 0.0 | 0.0 | 100 2:19.7, 3 : 80.3

850 73.0 77.7 0.94 141 0.0 | 0.0 | 100 3 :30.0, 4 : 30.0, 5 : 40.0

851 82.0 69.3 1.18 143 | 11 | 04 | 985 3:700,5:200, 8:10.0

852 80.5 76.5 1.05 16.0 0.0 | 0.2 |998 3:601,4:99, 5 :300
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® 6. FAAL A FHH 54

AZO | = o] ‘E‘ o s o 2= Z A} oﬂg,;g _11:_%01
B Ty e | =2 R o) | ) | om) | (2/9)
15G1 | 593 | 00 | 00 29 2 2 48 | 245 | 140 | 5/28
15G2 | 597 | 00 | 00 = 1 2 38 | 249 | 137 | 5/28
15G3 | 241 | 00 | 00 29 1 2 40 | 341 | 72 | 5/28
15G4 | 83 | 00 | 00 29 1 3 48 | 297 | 148 | VEE
15G5 | 42 | 1.0 | 309 | AH 1 2 64 | 447 | 223 | 6/4
15G6 | 09 | 04 | 00 = 1 3 44 | 381 | 137 | 6/15
15G7 | 255 | 43 | 99 ﬂfﬁg 2 3 92 | 383 | 162 | WEE
15G8 | 231 | 400 | 0.0 ﬂﬁj@ 2 2 74 | 442 | 201 | WEE
15G9 | 105 | 412 | 0.0 29 1 2 44 | 277 | 141 | VEE
15G10 | 00 | 00 | 71 29 1 2 42 | 344 | 129 | VEE
15G11 | 28 | 67 | 00 Zﬂf}j]yj 4 1 40 | 346 | 109 | V=
15G12 | 106 | 47 | 00 = 1 2 48 | 394 | 142 | V=
JE” 1 /g 2 ofsid 3. F3t 4 Asid
DA 1 YA 20 T34 3 A2 4 =4
£ 7. FHRALS T A 54
A58 | o | oy A | b o [ A TR
15G1 | 458 | 559 | 082 | 99 | 00 | 0.0 | 100 8 1 100
15G2 | 429 | 6L7 | 070 | 7 100 | 0.0 | 0.0 8 1 100
15G3 | 528 | 581 | 091 | 99 |00 | 82 918 4:100
15G4 | 401 | 608 | 066 | 99 | 0.0 | 0.0 | 100 8 1 100
15G5 | 442 | 727 | 061 | 99 | 00 | 0.0 | 100 8 : 100
15G6 | 336 | 659 | 051 | 5 |100| 0.0 | 0.0 9 1100
15G7 | 343 | 429 | 080 | 7 |41 |35 |94 9 1100
15G8 | 61.0 | 701 | 087 | 99 | 0.0 | 0.0 | 100 5:80.0, 8 :20.0
15G9 | 487 | 589 | 083 | 3 | 00 |333|667 3:286,5:714
15G10 | 549 | 588 | 093 | 99 | 00 |154 |846| 3:615 4:154, 5:231
15G11 | 50.1 | 51.3 | 098 | 99 | 00 | 86 914 5:100
15G12 | 480 | 590 | 081 | 99 | 00 | 00 | 100 | 4:200,5:70.0, 8:10.0
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2 BAPOH ” 10g ” ”
JIYK PEITUATBHINT KPACHBIN
3 BPAYHITBENTCKII ' 1.0g ! !
PEJl BAPOH
4 JIYK PEJIUATBII ’ 10g ’ ’
JIYK PEJIUATBIN
5 TIAHMJIOBCKUI 301 ' 1.0g ! '
JIYK PEJIUATBIN
6 KAPMEH MC ¢ 1.0g ¢ ¢
JIYK PEJIUATBIN
7 KEJITBIDI TIPUHII ' 1.0g ! '
JIYK MIAJIOT
8 CEMEHDII ' 10g ! ’
JIYK IITAJIOT
9 TIEJMKATEC ! L0g ’ ¢
10 Tropea rossa tonda " 1.0g " "
11 IR T y 1.0g r | 9, 20169 EAZAL
JIYK PEJIUATBIN
12 II0BO ” 10g ” ”
13 U]/}:} ” 38g ” ”
14 MANAS F2 " 4.7¢ y "
15 | JIYK KAPATAJILCKUN " 10.8g ” 20153 T}, wjgto}
16 GALAXPIA F1 " 1.0g ” 3E 201613 EA A}
VALENCIANA TARDIA
17 EXPORT ” 20g Vi ”
19 w2l Ball y 2 y 4, 2016 FAF AF
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No. R THA FHF | FH3 H] 31

1 BEYAZ SOGAN, H 2} B 7] 4.5¢ 2 | 9, 2016 EAZA
2 MOR SOGAN, #4 ” 6.0g ” ”

3 | SOGAN TOHUMU, 3 v 8.0g ” y

4 2| A Ball ” 2 2| A2, 20161 FA ANE
5 A ” 18 y AZE 7

6 valenciana tardia FAHNE=E 3.0g ==} 3=, 20161 d EAZA}
7 Panther F1 y 10.0g y ] 35

8 Wolf F1 ” 10.0g " | 2}F

9 Red shine ” 10.0g ” 3, 20161 S A)
10 37-90 F1 ” 10.0g " ”

11 Pukeko he long keeper 4 5.0g " "

12 Rhinestone F1 " 10.0 " "

13 541 == 3.0g " 10¢ 55 016 2=
14 | Jingxuanzihongyuancong " 3.0g " "

15 SRR ” 100g ” y

16 Jr K (super red) ” 100g ” 2016\ 95, w]dol
17 SE v 100g y 2016'd 95, o}
18 AL ” 100g ” 2016\ T}, w]Eo}
19 KL y 100g y 20161 wF, w]do}
20 2 2 Ball y 2 = | A4, 20161 FAF AE
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No CRIs THA FHE | FHEH H] 31
1| Morada de Apesta-Avbo, #14 i 15 | #A | H% 2016d SHEEA
2 Rijnsburger, 4} ” 4.0g ” "

Walla Walla, 34} ’ 1.0g ’ 20153 3%, B)o}
4 Rossa lun%j? %di Firenze, ) 15¢ ) 52 20169 EAZA
5 De Brunswick, %A1 =Y 2.0g ” ”
6 E P BY » 1.5g ” 20159 3}, wEo}
7 Stuttgarter Riesen, -2} ” 1.0g " 9=, 20161 d EAZA}
8 Zittauer gelbe, &4Y ” 1.0g " ”
9 The Kelsae, 341 ” 1.0g ” ”
10 Valer%c;ﬁgia,T%){(ga sel. ) 4.0g ) )
1 Blanca c%eeli?ifoa, A0 M= 5.0g ! !
12 Brunswijker, 2]} ” 1.5g " ”
13 The Kelsai,ofrq_/-‘l.‘, Aol AE , 1.0g . ,

o 4dE S8 A
1AhAEQ 2016K0] SR %@x}% & 258 4—@6}%(& 11). 71271&&%011%1 24
12, #4 BT 452 A5

A < ﬂT 99 5% 4*% %Ez‘s}%{i E%Lfﬂ 73 108 T
TA AFEE A8 FAsAT. E=F 2016 109 TxeA FHT A FA 7FE 4XUE
o BFAL BAYetel A FH{E 55 201790l 3, FAste] B sA
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1 ] g 71271228 | 2.0g A | 9, 20179 5A4RA}
2 =z} et y 2.0g y ”

3 o] ” 2.0g " ”

4 LlEAs " 2.0g " 4

5 7= " 5.0g ” y

6 vRohy of =4k y 3.0g " y

7 RB3lthEH SEE ” 8.2¢g , 4

8 org] alak=} H b y 20.1g " 2017'd ¥}, w]dko}
9 | ZElttY o} EAE} olEH ” 12.4¢ ” 33E, 20179 EAZA}
10 229 UL ” 2.0g y y

11 AT B2y o} y 4.0g ” y

12 2] 2K o} y 4.2¢ ” ”

13 Jleer , 2 B | A, 20073 FA AE
14 m] A ” 1 ” "

15 o] ” 2 y y

16 T3 y 3 ’ 4

17 Bombay red g2y of 2.0g T2 | 108 55 0179 k5 o
18 o] 4 ” 0.5g ” ”

19 o] " 0.5g " ”

20 o] A4 ” 0.5g ” ”

21 w2 y 0.5g ” ”
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# 12, A o FEH A 54
AFE | FUE | E7E | L. g2 [ 27 | 4% (229’
1595 e | |9 | | e | /)
16G3 6.7 75.0 0.0 1 |3tk | A=A 5.8 60.7 | 16.0 6/8
16G7 | 36.7 | 421 13.2 1 |Fsith| S22 6.6 55.8 | 16.2 6/13
16G18 | 22.2 0.0 14.3 2 | Aot F=EA | 78 372 | 136 | MEE
16G20 | 25 9.9 234 1 |%Fsioh| g2 | 58 480 | 143 | MEE
16G24 | 4.8 70.0 0.0 2 | ofsio | Agk=A | 32 44.7 9.7 6/13
16G26 | 5.0 36.3 0.0 2 | okelth| SRS 6.2 58.7 | 19.7 | 6/13
16G28 | 0.0 0.0 25.0 3 |[Asg|E7EA 100 | 567 | 170 | vEE
16G35 | 0.0 5.6 0.0 1 | st S2bs4 | 4.2 418 | 173 6/4
16G38 | 0.3 3.7 0.0 1 |oFsioh | Hgk=2 | 48 484 | 175 5/28
16G39 | 0.9 0.0 0.0 1 | oFeic) | Hgksa| 52 512 | 203 | 5/28
16G40 | 2.3 0.0 0.0 1 |8t | S22 34 350 | 13.3 6/4
16G45 | 0.0 1.4 0.0 1 | eFetth | Hst=4 | 7.8 741 | 243 5/18
16G51 | 0.0 46.7 0.0 1 T E=EA 64 456 | 146 | 5/18
16G58 | 0.0 52.4 0.0 1 | eFelth | As=4 | 54 442 | 13.0 5/18
16G66 | 0.0 0.0 0.0 1 5S4 42 296 | 141 | 5/18
16G74 | 0.0 64.0 0.0 1 T | Xg=A ] 56 410 | 141 5/18
16G76 | 14.8 0.0 52.2 2 | el | FHEA | 56 268 | 116 | Ml=&
J 231 AY 20 A vkEY 30wk Y 4. vk oA =3 5 7
D EEY: 100% =&
358 16G3(IT. 202097) 5 17F° W S4FAF 23+ % 12, & 13374 2oh o FeH
EAFE 12) 5 282 A9 12F, A vHAY 45, Y 15082 =¥ S dEsiAa 2
TS AT UrA LS gdel okl 16G51, 16G66 3 16G74= G0l A9 gla
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5/18¢ o] 7ked T2 Aol 5%, 5/289] F&o] Jhed FA Aol 2T oE
Ahe AAckute] b 2 A $9 ud =2 %7
ZH= A

SAGE 18) T TEAT7E 090 o)delal 7Ho] WEed, 9¥, 62239
A7} Bob - 540 3 Adde] 11F oIk
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THE 8). 16G45 T2, 16G38, 16G39+= T4, 16G35, 16G40> T, 16G26> FIHA
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SR T geE 54

kU 73 A (Y, -
e (i;) (1;) i’?] i %wj Zﬂzﬂ(/g‘déﬂ. TR
16G3 | 694 | 756 | 092 | 138 | 20 [98.0] 0.0 4:592, 6:4038
16G7 | 559 | 673 | 083 | 159 | 67 |933 | 0.0 8 : 100
16G18 | 519 | 482 | 108 | 169 | 0.0 | 100 | 0.0 5:100
16G20 | 588 | 655 | 0.90 | 161 | 0.0 | 0.0 | 100 7 : 100
16G24 | 530 | 444 | 119 | 86 | 00 | 00 | 100 | 2:400,3:200, 4:40.0
16G26 | 684 | 655 | 104 | 160 | 0.0 | 100 | 0.0 3:51.6, 4:452, 5:32
16G28 | 53.5 | 438 | 122 | 178 | 0.0 | 100 | 0.0 3 100
16G35 | 817 | 771 | 106 | 157 | 0.0 | 100 | 0.0 7:59.8, 8 :40.2
16G38 | 815 | 816 | 100 | 145 | 0.0 | 100 | 0.0 5:89.6, 8104
16G39 | 761 | 826 | 092 | 181 | 0.0 | 100 | 00 | 5:500, 6:39.8 8:102
16G40 | 786 | 626 | 126 | 115 | 0.0 | 100 | 0.0 3 100
16G45 | 727 | 809 | 090 | 185 | 0.0 | 100 | 0.0 3:39.8, 4:60.2
16G51 | 428 | 574 | 075 | 133 | 7.7 1923 0.0 4:846,6:77,7:77
16G58 | 389 | 561 | 069 | 117 | 00 | 100 | 00 | 5:50.0, 7: 300, 8:20.0
16G66 | 466 | 667 | 070 | 114 |286| 00 |714| 3:125 4:250, 8:625
16G74 | 380 | 540 | 070 | 114 | 00 100 | 0.0 | 5:429 6:286, 7:286
16G76 | 512 | 612 | 084 | 165 [30.0|70.0| 00 | 3:500, 4:250, 6:250
J TEAT
a7 2
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— s ZALTF - - ZALT
= 3L A 1 & E 3T A 1 &
7:”0 [e] kﬂ—l—xa -1 O (7H) 7:”0 [e] kﬂ—l—za 1 O (7H)
N Msms 6 S/N Msms 8
(z4 Al ) (XJ Al )
o N msms 1 o N msms 6
N Msms 2 N Msms 3
(= 44) N msms 3 (= 44) N msms 14
343 N MsMs 0 359 S/N MsMs 7
N Msms 0 S/N Msms 17
(X4 Al ) (X4 Al )
o N msms 5 o S/N msms 12
N Msms 7 N Msms 8
(4 A8) N msms 2 (Z4) N msms 3
350 N MsMs 13 362 S/N MsMs 2
N Msms 20 S/N Msms 7
(A ) (A 4)
o N msms 3 o S/N msms 8
(A1) N Msms 12 (9141 S/N Msms 7
1 N msms 3 o S/N msms 7
S/N Msms 18
(;G AN )
o N msms 7

T3 A TS EAA EARC g AFE S84 Ay AMxEdo] NFQ 838,
842, 843, 844, 850, 852 A5, AAA AExH F4S F3 MEZo] NI 856, 857, 858, 859,
861, 862, 804 AlFol tigk AMxE T FAHE ALl SAAELT S4S
Hal AA, MY E]] Aol =

=]
=

2 862 AT SMsMs®] AS+ stExow &85 AE
A

EAQ Smsmse}t 7FY Q] Nmsms7} EAl5= AlTo2 TR
3l 859 4=, 862 1=, 804 22 AAsATE FAX S45 Hal 20149 APEA AA
Z9e] FUE & 137 o] CR1 F MAES 3F, BAES 4ssi3om 20159 6€0 S4%
AR RS 883 Ra 1190 AAES 98 19 1139 Zo] B4 XS $53a
3 13, FAX R AT 54
A @72 7 F g 2 Ll A A A A () H] 1
. 2014. 2014. 2015. 2015.
=} 4y *
°© ° 9. 05 11.05 520~620 | 5.20~10.10 200 15*10cm
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3P =]l 2015d9l= CR 1 5 144152 59 ol F3o] 7}
45 el A G A AA] wwjE S S49 Al
149} 2o A7 Ao wujE B3 A% 54F 7+ B2
5/29% W& AlTs SA4Y F AT AL AT F FIAFTL
A wHlE T FAELINS ST Aoy 53] CR 37 C
110, 1.11E 27F o] ZA F1 SA4d 4 Aoz Addn

CR 3

oft olr
8 3o |0t

rerU_ﬂ

l-']I _ﬂm

o2

oL l"-,—'z
)

=

Jo

A

X

f

e
4
o

#® 14 AT /FAR AT 54
A% T T2 (%) TaL 77 T T
(2/9) | A  v9% | (mm) | (mm) | AF’ (%)’
CR 1 5/29 | A(3)  80.0 59.1 70.1 0.84 5:20.0, 8 :80.0
CR 2 5/29 | A3 700 58.7 64.6 0.91 4:70.0, 5 :30.0
CR 3 5/22 | H(&) 700 65.9 59.8 1.10 | 3:80.0, 4:10.0, 5:10.0
CR 4 5/22 | (&) 850 69.2 62.3 111 | 3:60.0, 4:5.0, 5:35.0
CR 5 5/22 | A3 60.0 61.7 62.6 0.98 |3:20.0, 5:50.0, 8 :30.0
CR 6 5/22 | H(3)  80.0 72.0 68.6 1.05 | 3:20.0, 4:30.0, 5:50.0
CR 7 5/29 k! 100 54.1 76.2 0.71 8 : 100
CR 8 5/29 | H((E)  90.0 59.5 66.0 0.90 |4:10.0, 5:20.0, 8:70.0
CR 9 5/29 & 100 53.4 71.4 0.75 8 : 100
CR 10 5/29 | A3 60.0 62.6 62.6 1.00 | 3:20.0, 5:60.0, 8 :20.0
CR 11 5/22 & 100 54.0 80.8 0.67 9 : 100
CR 12 5/29 | H(&) 500 66.4 71.0 0.94 | 4:10.0, 5:40.0, 8 :50.0
CR 13 5/29 | A(3)  60.0 59.7 69.6 0.86 5:30.0, 8 : 70.0
CR 14 5/22 | H(3)  80.0 64.1 714 0.90 |4:10.0, 5:30.0, 8:60.0
1078 Ag = A/
> 7E 3 HS BY¥, 4 9%, 5 W 24%, 8 7Y 5HAF
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A (%) T3
U= (%)”
854 A 6/5 s 100 74.2 72.0 097 |3:10.0, 4:30.0, 5:60.0
855 B 6/5 = 100 72.9 67.1 0.92 4 :40.0, 5:60.0
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stgom 1ge APHEE GS-3, GS-6, GS4 L GS-9
o

| Btk 45 A%l o HF, 24 d5dF 2 AEFES How
|

257 (12€ 209) 4F5(3Y 49)
T W [a =] a4 = = A= 9= = & | A=A
H T a7y az g o= e} H T g az g HAa~0 fos )
) | (m) | (em) | TFE | ) | (m) | (cm) | (mm) | THE
GS- 1 33 179 | 122 | 319 38 23 | 175 | 387 215

GS- 2 3.0 121 8.9 26.3 4.0 15.8 15.1 412 4.5

GS- 3 3.0 12.5 12.1 3.6 3.9 16.3 14.3 3.90 12.2
GS- 4 3.7 16.1 14.8 8.1 4.0 174 155 4.82 10.9
GS- 5 3.5 19.2 154 20.1 4.3 19.2 18.8 5.27 21
GS- 6 3.3 14.3 13.7 4.5 3.7 20.8 19.1 3.93 8.1

GS- 7 3.5 14.0 11.5 18.2 44 20.0 18.2 4.88 9.0
GS- 8 3.8 16.5 14.4 12.8 4.3 23.5 21.5 4.93 8.5

GS5-10 3.7 171 12.7 25.7 4.1 215 19.1 4.64 111

I oy =27 TEEEZH (%) _ = %k(kgilOa)_
(4. 9) o = A FE O OHAEE | F5H
GS73 ZS R 5. 24 0 17.4 81.8 3,027 173 3,200
GS356 y 5. 27 0 33.0 67.0 4,413 0 4,413
GS69 y 5. 27 2.8 48.6 45.8 5,598 169 5,767
GS490 y 5. 21 0 24.8 75.3 5,001 699 5,700
GS771 y 6. 3 0.8 31.6 67.9 4,696 91 4,787
GS822 y 5. 24 10.9 62.8 26.3 7,067 28 7,095
GS590 y 5. 26 2.2 33.6 64.2 4,454 109 4,563
GS346 CLRY! 6. 4 0.9 18.8 80.3 3,321 102 3,423
GS354 y 5. 24 6.4 27.7 65.9 4,888 232 5,120
GS351 y 5. 24 0 29.2 70.8 3,313 250 3,563
Tg7] FEIAFTY A5 EALS F 1704 2ok =52 58 2145 H 69 49 7|71
TaEdon GS490 AlEo] 7HF W23 GS771, GS346 AlEo] A I EHJTH FFEIEH
2 GS822 AlFo]l "l Hl&o] M WA GS354, GS69 oAt FEFFHFE HAA= U
TR0l TS (GS822, GS69 AEo], MAAEL GS354 AlEo] FFEHJoW HAE FHo
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¥ 18. 1=}
25H12¢ 204 45534 49)
T d g5 2z | =R e | BT | A2FE | 2R 927 a9
h | ) | @m) | TFE ] @) | @m) | (em) | (mm) | TEE
GSC3179 2.2 24.8 13.6 454 3.8 17.5 15.0 431 14.3
GSC3180 2.2 25.2 12.6 50.0 3.7 17.0 14.9 4.31 12.3
GS(C3181 2.3 21.1 125 40.9 3.7 17.0 13.9 4.05 18.2

GSC3182 2.2 254 12.2 52.1 3.9 16.5 13.2 4.50 20.0
GSC3183 2.2 26.6 14.8 443 3.2 17.6 15.1 416 14.2
GSC3184 2.3 27.8 13.7 50.9 3.7 17.2 15.1 4.53 12.2

GS5C3185 2.3 30.1 13.7 54.5 3.9 16.8 15.0 4.98 10.7
GSC3186 2.1 29.0 13.9 52.0 35 17.8 141 4.93 20.8
G5C3187 2.0 23.8 11.6 51.2 3.4 18.4 14.9 4.24 19.6

GSC3188 2.0 241 13.5 442 4.0 19.1 16.6 5.40 13.0

GSC3189 2.0 214 11.0 48.8 3.9 20.1 16.1 5.26 19.9

GSC3190 2.3 254 13.3 47.6 4.0 19.6 18.4 5.51 6.1
A 919 2.2 23.7 13.5 43.0 3.9 17.2 14.3 4.26 16.8

gor ngee s0%slz May ngAdel werse F4H Badel FwakA A5l
3] AAHYY) NEOZ FUHAY. AFF F5E CS-C30 ZFANA Mnd FEsg
om e 2FEL WMEH FES dshith wzT 4%e A Antes vse
e wnh

A% A =% EES 7 T ==

(H) (cm) (cm) (cm) (cm) (2. <)

GSC3179 7.2 74.2 1.51 7.53 6.94 5.23
GSC3180 7.0 68.9 1.29 7.77 6.32 5. 23
GSC3181 7.0 76.4 1.35 7.96 5.80 5.19
GSC3182 7.6 70.3 1.34 7.87 6.29 5.19
GSC3183 6.0 74.1 1.14 7.28 7.16 5. 18
GSC3184 6.0 70.2 1.29 7.90 7.15 5. 16
GSC3185 7.6 74.8 1.47 7.35 7.81 5. 22
GSC3186 8.0 78.0 1.59 8.29 7.28 5.23
GSC3187 6.0 70.3 1.28 7.63 6.48 5.19
GSC3188 7.0 84.0 1.55 7.84 8.30 5. 24
GSC3189 7.0 714 1.67 7.59 7.77 5. 24
GSC3190 8.0 80.1 1.84 8.81 7.39 5. 24
A F A 7.0 68.2 1.38 6.88 5.98 5. 24

w2 GSC3179 & 12x9d digt 5444 Ade F 19049 2ot 87 A5
GSC3188, GSC3190 =&o] Ya3td o =52 GSC31847F 7H m=31 GSC3183 wolAom



GSC3188, GSC3189, GSC3190 %3+ 59 2492 714 =74 JPFHUe). FA G T4
T Aol rdElow FFEIEHE o] FE 58~27.6% FTTE 47.2~621%, AT
14.3~34.5% ©]Ro™ GSC3181 ZFto] thul&o] 7Hg Ekoen GSC3190 =3 =oALk
FF S GSC3190 =30 8,522kg/10a & 7} =il GSC3188, GSC3189 wolom vl F
AFA KRG GATHEE 20).

0 ox fr o

Asy | P oo EENRN L RCer0n
= e g = | HAE | T
GSC3179 Z| AR 17.0 61.9 21.1 6,094 114 142 6,236
GSC3180 " 15.0 56.5 28.5 6,448 121 61 6,509
GSC3181 ” 27.6 47.2 251 5,791 108 299 6,090
GS(C3182 " 6.5 59.7 33.8 5,527 103 481 6,008
GSC3183 " 5.8 59.7 34.4 5,174 97 303 5477
GSC3184 " 6.0 59.5 34.5 4,003 75 1,355 5,358
GSC3185 " 6.0 59.5 34.5 6,146 115 45 6,190
GSC3186 " 5.6 72.5 219 5,478 103 68 5,546
GSC3187 " 9.9 571 329 5,318 100 63 5,381
GSC3188 " 12.0 61.7 26.3 8,072 151 224 8,296
GSC3189 ” 8.7 61.5 29.8 7,647 143 190 7,837
GSC3190 " 23.6 62.1 14.3 8,522 160 339 8,861
H F A " 4.9 46.9 48.2 5,331 100 133 5,464

wHj e S fste] J2013MS9F A A o] 3 SR 1059 275 10¥ skl A
215t GS-C1401 5 102 ZAgslgom AE2E1Le A% 1 217 2o B2HL 38~7.0
N st AFF FRAAE Fsgt AdFoler 24, A-SERE U 20149 79 F
of A AFFLE ZFHE Zo|7t AR 15.7~60.7gS SRt Aake AY AY F

N
\

2 H
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o] 4RO Z FHPHATE 22).

¥ 21 3R E welEg HSEA
2w g 2= Hojs = & A= TAT
- () (cm) (cm) (mm) ()
GS-C1401 6.9 5.5 31.6 9.4 38
GS-C1402 6.4 48 30.5 10.6 31
GS-C1403 6.6 5.4 31.2 10.4 36
GS-C1404 5.0 5.7 28.2 7.4 30
GS-C1405 6.8 3.8 28.6 9.7 26
GS-C1406 7.0 47 31.7 103 33
GS-C1407 6.0 42 253 8.7 25
GS-C1408 6.6 4.6 26.4 9.8 30
GS-C1409 6.8 45 2738 9.7 30
GS-C1410 6.8 4.6 28.1 10.2 31
% 22 3AAE Wl A5 F
= AER = AER
&) (8)

C14-01 30.5 C14-06 15.7

C14-02 25.0 C14-07 242

C14-03 40.0 C14-08 28.4

C14-04 28.0 C14-09 60.7

C14-05 18.0 C14-10 421

® 23,334 wuxd 54 2 P
I 927 | 4 | 7 | 74 | H@ T (kg/10a)

e (m) | (m) | (m) | (%) | TR | AE  HAEF | 35
GSC1401 084 | 757 | 677 | M | 1549 | 459 | 578 | 5171
GSC1402 098 | 774 | 672 | HM | 1829 | 5759 | 291 | 6,050
GSC1403 084 | 785 | 607 | AA | 1868 | 6036 | 47 | 6,083
GSC1404 091 | 774 | 541 | HA | 1280 | 4023 | 104 | 4127
GSC1405 094 | 744 | 628 | A | 1240 | 3951 | 100 | 4,051
GSC1406 106 | 724 | 592 | AHM | 1439 | 4262 | 270 | 4532
GSC1407 098 | 762 | 680 | =M | 1821 | 5977 | 81 6,058
GSC1408 100 | 779 | 621 | HM | 1561 | 4962 | 109 | 5,071
GSC1409 102 | 799 | 667 | HM | 1642 | 5295 | 234 | 5529
GSC1410 115 | 773 | 714 | AN | 2046 | 6649 | 8 | 6731

HF2 () 098 | 750 | 676 | AA | 1907 | 6062 | 97 | 6159
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Hiz =

H22 M1z a4 mze2 Ha 2 ,‘qu* l 2012 121

Total phenalic comtant (mgfg extract)

Fig 2. Total polyphenol content of onion fruit.
(A; FAA Fsh/ B BAA F 5
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Fig 3. Total flavonoid content of onion skin.
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Total fvoroid comtant (mgdg extract)
s w B L B &L E B &

Contents of total flavonoid compounds (mg/g)

B
o H13-8 51-2 H24 H22 H13-14 H28-2 H4-2 A The) 2013 4-1 H54 28-1 H30 13-1
Fig 4. Total flavonoid content of onion fruit.
(A; A Fs/B G F} 5
o & GEA &
T QtEAJORD gEFe A ff T H0 Aol 7FE =9kal HR4, HI31 o2 9ol w7
o weh % EAOPI g A7k 10w o4 HHol7h s,

Total anthocyanin content
(mgf100g DW)

14

12

10

8 4

5 -

a4

2 4

a4

q}:\. 4};\, 'b'\' o3 oA N,"p A A0 Mﬁ’ H’b ”b- qjﬁ; t:"’fb

Oﬁ}@& o};@ o‘?} ? o'b@ o‘?‘z\ o}& of:&\ 0'5&‘ 0‘? DE& {3;\‘3‘@ 0‘5@'\’ QB&

Fig 5. Total anthocyanin content of onion skin.

_43_



2}. Quercetin $H%

F AT

3|

H
4

o

L
L

sl o

Mo

=
=

quercetin &
I AAE o] FHAAE BHAFA Fho I 9 AR

AAo A 100~1000 ] ©]d =A yeEbste. EiAl, s 2vkF, vlolHEE, H4-27

il

2]

Bl &, FEA, H-54 ASolA 7P =4 Uitk AA" g2 HARLA] Hs5En Hvt

Al
a

o

3}
=

Hw

%3

Q=R

o

To 3K
Jjo ~o
~ X

N
Wy
Ey
3
W
. N
T
ey Q)
W =
W g
M <]
w ook
T
Y
N <
M A
# o
ﬂArO ‘HM

ny
o Y
A
Wo| _.:n_
O C_l
ToR o
b —
o mo
o
% il
INMO J.Alo

of

7Z4%-<l H13-1A%5 3 H51-2 AlEolA

Aol A AME kol wA Lpeht).

o}

;é]

A\fs&@\f& @,s‘-s»o#%g S
¥ r .
F
L4
&

-Kb\’
C A
& oF

el
a
W

._}Q» %‘@-

& 1’.;-\ s
&

¥

# o
4
g¥

[TRTTTR ORI}

00 4

NS LSND JO SIUIU0Y

= = -
-y = -y
- — =

0.00

[ECTT LR b P TR TR ST D TR ER BT T

Fig 6. Quercetin content of onion fruit.
- 44 -




N
N
_);l_cl
r\‘
H
4
oo
@
-
iin)

A F-IA =3 7]

o 4y
N,
]

A 2 S48 GS AE 39%, 31 AlF 31F, AElE AE 3%, F
Al % T84 3% 5 F 7659 S9E Aol AE R S F AR UFo FEE
S Axdt F 152F 43 FE2E olBygE FEIAT ol AR Uit Vs AR
FS wA A9 e 2o
Fi FF R AT 2FA FHE FTEs FEFE 3AF FolA= 3189, 319004 7+
=A Usta JA"S e 3189004, FEAlod HEFe 3190014 7HY =A Uitk 5
o] A5-dl 318204 FEw FHF F AAME FFo] M = FEA oA S 31814
=4 Utk GS A% 5 8= GS5, GSeollA AAY ko] 71 =kar, GS28, GS36,
GS45 oA Fol= T 9 dEA oL o] A vtk 7HAESQ SR T H7EA F 9
A AAA 100017 =A UEIET 1171548 FE S49S fste A 15 AT 7IsAE
S A 23 A 13E G R 2 EQJXA oY 7w AR el =A JElgh

7F 31 AEe @tst 24 B Vs AAEE 24

o B 222 & A AU ZH 25 3189, 3190904 7HF A 4T, e Agd
318291 4 *uﬂi ol 7bg EA Uitk F Fehneols Fake ZYF A% 3AS AN Yot F
] 94N 3182, 71Ae] 79 3189914 A1 Fe] A Uk ABol we} 5 Sehiteol= ol
A sa ogel Aels melRarh ol Bhslcl S e Sehiioln 4Ee quercetin

4’-glucoside, isorhamnetin 4’-glucoside, quercetin JE-E°Ith. F3FF 2 AF Fo I
o] & quercetin &S HPLC v‘:_'—”bqoi AFEAS A3, 129 B4 AAD ol
3189914 7F4 EA uhstar, B89 -9l 3182004 &3

EAlobd g2 H-59 A, 3181, 3183 AlFolA =A dEhwtar, HEe F5-d 3190004
A Utk A 7100 wet 8Y BT = 78 83 A9 FEAobd Y o] =4 UE
o 9] 3181, 318394 F3 A7)0 wret QtEAJob

A5l 7154 il Uit 87 e g At ¥ BQ_FT Aoz ALz T
= = T, AAE T FEA LA &, ks &

RIS = |

i K
K
9_'4
:\o
o, -
frt
>
©
AU

B
of

T = o -

_45_



o
w

;; %§1125 —
€ g 02 3
RS 1 H
o
Lo § §# _ . L S
> £ ¢ I '
§ £ o1 i =
g e L ]
@ 'S 0.05
E =
s 5 0
=
5] 3179 3180 3181|3182|3183 3184 3185 3186 3187 3188 3189 3190
|
e July ® August
100
s B
=
5 g
E o so0 3 °
= 3
= g - ® - & [ ]
S 3 - * = & " f
o o 40 & & = o
T=: é - L}
25 20
[= = =] e
k= o
o
e 3179 3180 31813182 |3183 3184 3185 3186 3187 3188 3189 3190
—
® July ® August
- 3.5 C
: % .. ol E3
S T 25 3 3
T o
g o 2 : $ 3 ¢
£ 2
g }? 15 —g = - — g "
T E A $ : =" 3
2 5
o += 0.5
E O L ] -
3179 3180 318131823183 3184 3185 3186 3187 3188 3189 3190

e
® July e August

|

<
2 e
] D
2 40
S £
= B ® ®
§ o 30 = ® ® -
o
S =1 ° . e
L&) ~
= £ - ® @ _
Q =1 @ ® @
o ®
c ‘5 10
s 2
o S
— )
8 0 .
o
'—

3179 3180 3181|3182 |3183 3184 3185 3186 3187 3188 3189 3190

e’
@ July e August

Fig. 7. DPPH scavenging activity (A), total polyphenol content (B), anthocyanin content (C)
and quercetin content (D) of red onion fruit (3179-3190 series) harvested on July and

August.

_46_



s 22 A >
s & 20 =
2 o is8
S o 16
€ 2 14 ®
> 12 @ = e e o o| o
= - 10 - Y 2 - 3
g £ 8 & - =
s = &
g = 4 =
r = 2
a 5 o
=) E 3179 3180 3181 3182 3183 3184 3185 3186 3187 3188 3189 3190
—
® July e August
 —
< 8000 B
= 7000 s
o )
s g 6000
= 5000 ®
E o 3 = L] [ s @ 3
= 8 4000 - - 3 P
S = ° & &
o © 3000
= E = &
c ~— 2000 e
@ = ®
S ¥ 1000
E 0
= 3179 3180 3181 3182 31832 3184 3185 3186 3187 3188 3189'3190
® July ® August
200
§ C I
s
% = 150
= B8 3 = @
£ o ¥ =
‘g 8 100 [ ]
g ‘& = = . s °
= s
'E é i $ [
2 &= 50 2 3 s
o = = ®
5 = =»
=
< (o]
3179 3180 3181 3182 3183 3184 3185 3186 3187 3188 3189 3190
® July e August —
4500
s @
K] 4000 D ®
S
- 3500
- L ]
£ D 3000 L
2 S s .
5 8 2500 - e .
£ S 2000 e ® ® @
B £ yenn ® L
@ = o
3 = 1000 = 5 ® =
- @
2 500 - e
2
0
3179 3180 3181 3182 3183 3184 3185 3186 3187 3188| 3189 [3190
—

® July @ August

Fig. 8. DPPH scavenging activity (A), total polyphenol content (B), anthocyanin content (C)
and total quercetin content (D) of red onion skin (3179-3190 series) harvested on July and

August.

_47_



Table 1. Flavonoid compound content (mg/100 g FW) of onion fruit (3179-3190 series)
Q4'7G, quercetin 4'7-diglucoside;

Q3,4'G, quercetin 3,4'-diglucoside;

Q3G, quercetin

3-glucoside; Q4'G, quercetin 4’-glucoside; IR4'G, isorhamnetin 4’-glucoside; Q, quercetin; TQ,

total quercetin.

Ftuit of (July) Q4'7G Q34'G Q3G Q4'G IRA'G Q TQ

3179 0.00 7.99 0.14 1346 0.91 1.82 2341
3180 0.00 6.46 021 1831 1.22 221 27.19
3181 0.00 5.14 0.00 2279 1.97 1.22 29.16
3182 0.00 2334 242 17.65 1.89 1.78 45.20
3183 0.00 6.32 034 2251 212 435 3351
3184 0.00 7.04 0.08 16.74 1.44 1.61 25.47
3185 0.00 931 027 19.97 1.26 1.63 3118
3186 0.00 392 0.00 9.82 0.65 0.85 14.59
3187 0.00 5.32 0.00 11.00 0.74 0.63 16.95
3188 0.00 7.96 0.14 14.67 1.02 242 25.20
3189 0.00 474 0.00 6.74 0.59 1.01 12.49
3190 0.00 8.09 0.12 15.46 1.09 0.68 24.34
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Table 2. Flavonoid compound content (mg/100 g DW) of onion skin (3179-3190 series)
harvest in July. Q4'7G, quercetin 4'7-diglucoside; Q3,4'G, quercetin 3,4’-diglucoside; Q3G,
quercetin 3-glucoside; Q4'G, quercetin 4'-glucoside; IR4'G, isorhamnetin 4’-glucoside; Q,

quercetin; TQ, total quercetin.

Skin of (July)  Q4'7G Q34'G Q3G Q4'G IR4'G Q TQ

3179 10.28 111.88 0.00 1830.72 54.14 111799  3070.87
3180 57.44 143.92 30.21 1277.15 41.03 554.23 2062.94
3181 48.32 108.79 20.11 1304.29 30.36 529.90 2011.40
3182 3.30 34.20 0.00 1096.79 65.45 502.34 1636.63
3183 11.07 46.45 0.00 1174.27 37.90 685.74 1917.54
3184 69.62 244.49 12.24 1480.82 9042 981.22 2788.38
3185 17.88 114.63 0.00 1282.60 38.22 528.83 1943.94
3186 2031 83.21 0.00 1137.87 43.25 961.66 2203.06
3187 13.09 99.61 0.00 1505.33 38.99 112049  2738.52
3188 17.63 115.04 0.00 1469.80 39.32 901.47 2503.93
3189 58.21 262.85 0.00 1454.60 50.18 139048 3166.14
3190 8.20 80.55 0.00 1300.53 46.14 870.86 2260.14
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Table 3. Flavonoid compound content (mg/100 g FW) of onion fruit (GS series)

Fruit of Q4'7G Q34'G Q3G Q4'G RAG Q TQ

1 0.11 421 0.13 3.47 065 405 11.98
5 0.21 12.95 0.53 1589 235 1.54 31.11
6 0.19 1339 0.30 1603  1.88 141 3133
14 0.15 3.90 021 578 0.66 2.26 12.29
17 0.10 3.28 0.16 7.44 0.73 2.29 13.27
18 0.11 3.02 0.18 3.81 0.46 0.84 7.97
19 0.20 12.04 0.49 1381 182 0.85 27.39
24 0.18 479 0.32 1004 124 1.56 16.89
25 0.11 242 0.15 5.93 0.57 112 9.73
26 0.16 391 0.24 8.48 0.55 118 13.96
27 0.16 4.25 0.55 9.13 0.80 3.01 17.10
28 0.28 11.16 0.53 1342 121 1.09 26.48
29 0.20 5.47 0.42 9.79 0.82 163 1751
30 0.21 8.92 0.18 8.27 1.08 133 18.90
33 0.15 463 0.24 1119 0.6 173 17.94
34 0.09 240 0.13 3.55 034 075 6.92
35 0.10 0.07 0.20 4.09 0.14 114 5.59
36 0.22 7.49 0.39 1074 131 5.08 23.92
37 0.14 6.04 0.18 6.04 1.02 0.83 13.23
38 0.15 467 0.24 9.12 112 153 1571
40 0.18 7.90 035 1156  1.27 1.60 21.59
41 0.17 493 0.22 6.05 0.68 1.08 12.44
42 0.10 3.59 0.19 4.99 0.46 1.03 9.91
43 0.12 3.52 021 8.97 135 110 13.92
44 0.15 479 0.22 7.46 0.52 1.01 13.64
45 0.18 7.99 043 1214 180 1.05 21.79
46 0.11 2.20 0.11 5.21 0.65 1.02 8.65
3P 0.12 5.44 0.34 8.99 094 087 15.77
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Table 4. Flavonoid compound content (mg/100 g DW) of onion skin (GS series)

Skin of  Q4'7G Q34'G Q3G Q4'G IR4'G Q TQ

1 25.90 74.40 0.00 551.95 2875 73806 139031

5 25.39 27.17 0.00 1070.02 7391 1230.54  2353.12

6 12.48 27.79 23.24 571.85 3353 79828 143366

14 8.21 71.98 0.00 45441 5362 175324  2287.85

17 24.16 84.37 0.00 41880 2258 33255  859.88

18 27.07 75.17 0.00 106372 14326 116770  2333.66

19 63.50 21122 000 2068.88 11898 141878  3762.38

24 8.16 66.03 0.00 63378 2072 71926 142723

25 44.80 78.58 0.00 153345  99.80 967.18  2624.01

26 97.21 21300  71.79 172111 5439 1589.33 369244

27 92.75 16857 5415 129087  35.06 64483 225117

28 11737 14999 7550 201848  43.20 161949  3980.83

29 97.18 19217  0.00 1877.74 11835 130096  3468.05

30 26.73 74.36 32.56 48843 2217 77083 139290

33 18.10 66.96 29.60 76796  21.59 918.08  1800.69

34 4.00 27.37 24.74 52810 4001 124911  1833.32

35 36.93 13.80 0.00 86375 5941 129121  2205.69

36 10.49 58.48 18.52 74324 3480 1486.12  2316.86

37 34.71 88.15 43.67 48719 5289 173451 238824

38 25.09 57.90 32.81 34610 2058 83548  1297.38

40 18.50 59.78 34.18 43877 4558 1511.58  2062.81

41 16.56 75.12 33.35 112877 10802 246490 371870

42 20.37 61.64 4241 891.92  62.86 111696 213331

43 27.22 2435 16.04 65434 72,60 71318 143514

44 42.24 95.13 59.33 84483 1959 1964.87  3006.39

45 19.83 64.36 29.97 73039 9033 113207  1976.63

46 3145 96.29 58.06 123447 11120 197015 339042

3P 1243 38.35 29.29 956.34 7241 656.07 169248
ok A AT Fats &4 9 Ve AEE w4
54 FA A AT T A 1ZHEKN-), 49 EJZ(KN-1-1), 4 FEZ(KN-1-2)9] 7]
AES B4R B9 A9 A 1KY 7|eA Aol EF =4 Usith KN-1-1¢] 4]
HAEs 3 @ AAE Feko] =A YEbg KN-1-29] A9 tEAold FHeko] =4 gt
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Table 5. Flavonoid compound content (mg/100 g DW) of onion fruit of KN series (KN-1,
KN-1-1, KN-1-2).

Fruit of Q4'7G Q3.4'G Q3G Q4'G IR4'G Q TQ

KN-1 0.00 2.59 0.00 10.21 0.85 1.10 13.90
KN-1-1 0.05 3.95 0.00 2541 1.52 2.87 32.28
KN-1-2 0.00 2.60 0.00 13.10 0.74 3.19 18.89

Table 6. Flavonoid compound content (mg/100 g DW) of onion skin of KN series (KN-1, KN-1-1,

KN-1-2).
Skin of Q4'7G Q34'G Q3G Q4'G IR4'G Q TQ
KN-1 40.68 43.40 14.84 439.92 14.72 611.90 1150.74
KN-1-1 0.00 0.00 0.00 154.81 0.00 394.42 549.24
KN-1-2 53.29 91.46 35.16 610.45 41.49 100746  1797.83
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GS3184 02 =2 S UgWth TACE 7HA 39 oA GS3183, GS3190 ¥ GS3184 &2
2, ZAAo) X (GS3184, GS3190 % GS3189 -0 %o S BT (Fig. 18, 19).
8Y &3 & 20 Fo AAMYH TPC ¢ TACE =43 A3}, TPCE 7HH9olA GS17,
GS1 % GS2 o2, AAA GS5, GS6 L G742 o IS vt TACE 7H4 %
Yol A GS7, GS4 2 GS 14 o2, AAA GS7, GS5 2 GS10 +£o2 =& TS nyrt
(Fig. 20, 21)
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Fig. 22 Flavonoid compound content of onion flesh harvested on May 2015

Q4'7G, quercetin 4'7-diglucoside; Q3,4'G, quercetin 3,4’-diglucoside; Q3G, quercetin
3-glucoside; Q4'G, quercetin 4’-glucoside; IR4’G, isorhamnetin 4’-glucoside; Q, quercetin; SF,
sum of quercetin
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Fig. 23. Flavonol compounds content of onion pericarp harvested on May 2015.

Q4'7G, quercetin 4'7-diglucoside; Q3,4'G, quercetin 3,4’-diglucoside; Q3G, quercetin 3-glucoside; Q4'G,
quercetin 4’-glucoside; IR4’G, isorhamnetin 4'-glucoside; Q, quercetin; SF, sum of flavonol
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Fig. 24. Total quercetin content of onion flesh and pericarp harvested on May 2015
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Fig. 26 Flavonoid compound content of onion flesh harvest in July 2015

Q4'7G, quercetin 4'7-diglucoside; Q3,4'G, quercetin 3,4’-diglucoside; Q3G, quercetin 3-glucoside; Q4'G,
quercetin 4’-glucoside; IR4’G, isorhamnetin 4'-glucoside; Q, quercetin; SF, sum of flavonol
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Fig. 27 Flavonoid compound content of onion pericarp harvest in July 2015

Q4'7G, quercetin 4'7-diglucoside; Q3,4'G, quercetin 3,4’-diglucoside; Q3G, quercetin 3-glucoside; Q4'G,
quercetin 4’-glucoside; IR4’G, isorhamnetin 4’-glucoside; Q, quercetin; SF, sum of flavonol
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Q4'7G, quercetin 4'7-diglucoside; Q3,4'G, quercetin 3,4’-diglucoside; Q3G, quercetin 3-glucoside; Q4'G,
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Fig.30 Flavonoid compound content of onion pericarp harvest on August 2015
Q4'7G, quercetin 4'7-diglucoside; Q34°G, quercetin 3,4’-diglucoside; Q3G, quercetin
3-glucoside; Q4'G, quercetin 4’-glucoside; IR4'G, isorhamnetin 4’-glucoside; Q, quercetin; SF, sum of
flavonol
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Fig 31 The pictures of 27 red onions (Allium cepa) harvested in June 2016.
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Figure 32 The pictures of 30 red onions (Alium cepal..) pedigree harvested in
June 2016.
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Figure 33 The pictures of 9 red onions (A/ium cepa L.) harvested at different regions in
June 2016.
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Fig 35 TPC of pericarp from 27 red onion cultivars harvested in June 2016.
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Fig 38 Flavonol compounds content of edible portion from 27 red

harvested in June 2016.
Q4'7G, quercetin 4'7-diglucoside;

Q3,4'G, quercetin 3,4’-diglucoside;

“u

G31526
G81527
G31528
G81530
G51531

onion cultivars

Q3G, quercetin

3-glucoside; Q4'G, quercetin 4’-glucoside; IR4'G, isorhamnetin 4'-glucoside; Q, quercetin;

SF, sum of flavonol.
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Table 13  Flavonol compounds content of edible portion from 27 red onion cultivars
harvested in June 2016.

(mg/100g, FW) Q47G Q344G Q3G Q4G IR4'G Q SF
GS1501 0.00 49.79 6.21 87.62 11.65 6.81 149.38
GS1502 0.00 25.71 0.00 35.38 7.32 0.00 62.05
GS1504 0.00 16.93 0.00 27.47 6.04 0.00 44.08
GS1505 0.00 21.60 486 37.13 6.59 0.00 60.65
GS1506 0.00 15.49 0.00 26.16 5.81 454 42.47
GS1507 0.00 26.91 0.00 44.66 6.37 3.98 72.38
GS1508 0.00 18.91 0.00 32.89 7.16 0.00 52.60
GS1509 0.00 31.84 0.00 46.77 491 11.81 85.79
GS1510 0.00 29.55 0.00 46.19 5.84 5.68 77.72
GS1511 0.00 30.57 5.18 4432 7.44 0.00 77.97
GS1512 0.00 35.43 0.00 52.05 8.97 0.00 90.09
GS1514 3.55 41.16 481 67.40 10.51 455 116.09
GS1516 0.00 24.74 0.00 33.15 4.79 0.00 56.33
GS1517 0.00 40.44 5.51 72.90 9.21 6.51 121.86
GS1518 0.00 40.39 0.00 72.82 9.21 6.51 119.40
GS1519 0.00 32.63 6.11 47.22 7.71 5.58 86.54
GS1520 0.00 27.92 0.00 4547 10.94 5.00 79.80
GS1521 0.00 34.51 0.00 64.52 11.43 8.34 109.26
GS1522 0.00 27.73 0.00 38.72 5.48 9.04 71.45
GS1523 0.00 7.22 0.00 10.32 0.00 11.50 22.69
GS1524 0.00 30.33 5.58 76.20 8.09 21.61 129.10
GS1525 0.00 20.78 0.00 36.27 5.53 0.00 56.23
GS1526 0.00 20.90 0.00 36.48 5.97 0.00 56.99
GS1527 0.00 34.98 0.00 51.45 5.80 0.00 85.88
GS1528 0.00 33.18 455 54.95 7.84 0.00 90.99
GS1530 0.00 0.00 0.00 0.00 0.00 0.00 3.18
GS1531 0.00 33.20 0.00 55.06 7.91 0.00 89.82

Q4'7G, quercetin 4'7-diglucoside; Q3,4'G, quercetin 3,4-diglucoside; Q3G, quercetin
3-glucoside; Q4'G, quercetin 4’-glucoside; IR4'G, isorhamnetin 4’-glucoside; Q, quercetin; SF,

sum of flavonol.
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Fig 39 Flavonol compounds content of pericarp from 27 red onion cultivars harvested in
June 2016.

Q4'7G, quercetin 4'7-diglucoside; Q3,4'G, quercetin 3,4'-diglucoside; Q3G, quercetin
3-glucoside; Q4'G, quercetin 4’-glucoside; IR4'G, isorhamnetin 4’-glucoside; Q, quercetin; SF,

sum of flavonol.
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Table 14 Flavonol compounds content of pericarp from 27 red onion cultivars harvested in
June 2016.

(mg/100g, FW) Q4'7G Q34'G Q3G Q4G IR4G Q SF
G51501 19.72 31.86 10.22 396.52 2791 229.81 684.28
G51502 0.00 12.51 0.00 70.82 9.30 85.23 158.80
G51504 0.00 10.56 0.00 103.88 12.57 58.24 166.18
G51505 8.71 10.76 0.00 55.94 9.85 113.49 173.35
GS51506 10.74 12.87 0.00 134.42 0.00 75.72 214.69
G51507 13.46 11.91 11.58 150.99 13.87 285.14 455.17
G51508 13.04 16.49 9.36 171.29 16.69 101.50 296.60
G51509 0.00 12.42 0.00 77.53 9.10 43.79 123.78
G51510 14.98 22.40 10.10 244.06 15.82 278.55 554.14
GS51511 13.29 12.50 0.00 239.62 10.77 322.63 573.38
G51512 0.00 14.22 11.77 200.45 18.86 183.78 403.67
GS51514 0.00 11.31 0.00 52.66 9.29 86.86 141.06
GS1516 0.00 10.59 0.00 62.91 0.00 120.84 181.63
GS51517 12.64 12.61 8.69 127.57 12.17 155.64 297.54
G51518 14.12 25.52 9.37 183.69 13.66 199.13 413.72
GS51519 11.67 18.19 0.00 193.09 12.04 129.34 338.92
G51520 12.00 17.27 10.55 82.23 17.34 136.57 24418
G51521 14.94 26.32 10.24 249.05 13.42 114.41 396.60
G51522 13.55 24.16 8.84 253.08 15.16 211.22 494.25
G51523 1212 15.72 9.23 211.06 16.05 137.15 369.55
G51524 0.00 8.50 0.00 56.29 8.80 82.69 137.23
G51525 0.00 15.25 11.02 162.57 13.20 153.31 329.93
G51526 18.59 30.95 12.66 436.85 16.85 66.14 550.27
GS51527 14.53 10.63 11.60 166.69 11.38 319.50 502.56
G51528 13.40 13.36 9.45 141.14 126.78 225.45 497.81
G51530 0.00 0.00 0.00 0.00 0.00 0.00 6.35
G51531 13.46 14.13 9.56 143.06 19.25 226.73 394.43

Q4'7G, quercetin 4'7-diglucoside; Q3,4'G, quercetin 3,4-diglucoside; Q3G, quercetin
3-glucoside; Q4'G, quercetin 4’-glucoside; IR4'G, isorhamnetin 4’-glucoside; Q, quercetin; SF,

sum of flavonol.
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h) SAAE FAge 54 AEFF Hm

F4AE ANEHS 3052 7s
QuercetinZl 3}g=9] s A5 A
FZ9 HEs FFe F8olA 14C03, 14C10, 13C02 E 15C19 & £ 2 YElyth(Fig 40). A
HES AASY FA5 T FE2YdsY dFol Mg =%Y GSI512(RUEHE, 12245
mg/100g) #59 F FYuHs FFEG =& AFTHAHTS 13C02 (20295 mg/100g),
14C02(1344.5 mg/100g), 14C03(2684.5 mg/100g), 14C07(1554.5 mg/100g), 14C10(2199.5
mg/100g) 2 15C19 (1429.5 mg/100g) ©.2 YE}SITh
ATSd ANl #ule] F ZdEdFdFS  14C02, 13C02 ¥ 14C10 w22 & I
S YelHt(Fig 41). 13C02 (24409.0 mg/100g), 14C02(24789.0 mg/100g), 14C03(19969.0
mg/100g), 14C07(19969.0 mg/100g) 2 14C10(23299.0 mg/100g)S] AE $AF Huo FZg
He IdFS ART T H99 FEYHAs FFol =2 FFA GS1511(LE A, 14829.0
mg/100g) Bt E2 A= YEyth  QPEA ol FEFe HSo A 15C26, 15C43 2 15C33
T O 2 (Fig 42), 3ol A 15C30, 15C41 R 15C37- 02 &2 FHFS BT (Fig 43).
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Table 15 Flavonol compounds content of edible portion from 30 red onion

pedigrees harvested in June 2016.

(mgF%’Og' Q47G  Q34G Q3G Q4G IRAG Q SF
13C02 3.75 696 4185 499 2567 377 7110
14C02 000 2968 409 6.93 3.89 000 3506
14C03 380 1803 4234 504 2557 378 8268
14C07 345 1891 2992 548 3.76 329 4893
14C10 354 2278 3332 606 3.47 000 5646
15C01 000 2042 000 2800 404 000 4611
15C05 000 1435 000 2135 506 000 3441
15C06 0.00 851 567 1193 1002 000 2660
15C14 000 2063 000 2698 525 000 4651
15C17 000 1658 000 2701 407 000 4131
15C18 000 2380 000 2590 357 500 4875
15C19 000 3450 593 3201 464 402 6839
15C24 000 1686 000 2651 627 000 4329
15C25 000 1608 000 2173 546 000 3692
15C26 000 1748 000 2228 538 488 4049
15C27 000 4251 000 1137 805 000 5557
15C28 000 1878 000 2868 472 000 4583
15C29 000 2139 000 2741 449 000 4694
15C30 000 3582  0.00 9.60 6.87 000 4595
15C33 000 1605 000 2455 547 000 3972
15C34 000 2436 000 3045 552 000 5398
15C35 000 1344 000 2038 456 000 3202
15C36 000 2252 000 3042 614 000 5273
15C37 000 2377 000 2824 524 000 5090
15C38 000 1955 000 2823 453 000 4595
15C39 000 1208 000 1859 477 000 2909
15C41 000 1879 000 2310 49 000 4050
15C43 000 1688 000 3083 568 000  47.03
15C44 000 1627 000 2764 535 000 4291
15C46 000 1834 000 2699 546 000 4444

Q4'7G, quercetin 4'7-diglucoside; Q3,4'G, quercetin 3,4'-diglucoside; Q3G,
quercetin  3-glucoside; Q4'G, quercetin 4'-glucoside; IR4'G, isorhamnetin

4’-glucoside; Q, quercetin; SF, sum of flavonol
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Table 15 Flavonol compounds content of pericarp from 30 red onion pedigrees harvested in
June 2016.

(mg/100g, , , , ,

W) QY7G  Q34'G Q3G Q4G IRAG Q SF
13C02 17.50 10.56 0.00 364.42 11.14 26020  641.30
14C02 14.68 14.82 9.80 388.16 18.34 23746  651.50
14C03 12.45 11.35 0.00 350.58 14.14 203.99  571.16
14C07 16.58 13.08 12.56 477.49 18.18 269.82 77594
14C10 13.19 11.24 0.00 328.47 15.35 238.66  586.70
15C01 6.35 20.34 0.00 0.00 0.00 0.00 20.34
15C05 19.16 81.98 12,53 338.86 7.81 11833  546.90
15C06 6.35 6.35 6.35 6.35 6.35 6.35 6.35
15C14 0.00 8.36 0.00 0.00 0.00 0.00 0.00
15C17 18.13 25.24 10.79 341.00 14.56 11757 49552
15C18 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15C19 15.49 18.35 9.34 273.09 14.69 22614 52533
15C24 16.92 14.06 0.00 329.40 14.40 219.65  569.02
15C25 18.99 9.85 11.27 205.41 13.69 24433  471.77
15C26 12.36 9.68 0.00 131.05 10.12 129.08  266.87
15C27 17.46 11.80 7.34 298.01 30.74 28.66 362.24
15C28 11.34 10.38 0.00 106.89 9.46 10040  213.06
15C29 11.12 10.84 0.00 156.20 15.92 12899  297.66
15C30 14.49 7.82 10.55 341.50 15.65 27.59 385.83
15C33 111.65 13.76 11.65 271.46 13.65 21130  601.69
15C34 15.07 10.06 10.38 166.64 13.98 144.03  328.39
15C35 8.18 28.39 13.53 239.76 8.10 214.09  480.27
15C36 8.31 40.85 14.00 252.25 7.43 18453  475.60
15C37 7.53 31.82 12.13 215.71 8.77 195.86  440.06
15C38 0.00 12.02 9.28 127.16 10.15 15312 28631
15C39 0.00 10.88 10.86 98.95 9.76 108.05  213.09
15C41 0.00 10.69 7.22 145.33 10.80 14647  295.10
15C43 13.12 14.35 10.32 187.24 12.20 18642  391.88
15C44 13.40 10.85 9.81 230.20 14.85 183.62  430.95
15C46 10.95 11.39 9.27 121.29 9.09 164.09  294.32

Q4'7G, quercetin 4'7-diglucoside; Q3,4'G, quercetin 3,4’-diglucoside; Q3G, quercetin 3-glucoside; Q4'G,

quercetin 4’-glucoside; IR4’G, isorhamnetin 4'-glucoside; Q, quercetin; SF, sum of flavonol
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22t Aol FAE SA4A1FY] A9 3 A5 1 63 2ok AGHEE A Aljbe] 7P 43
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BE 2y A Al A% 9
T E[ g% [ 27 [923 | 9% | 28 | 9% | 9% | 2% | 9273
(h) | (em) | (mm) | (H) | (em) | (mm) | (H) | (em) | (mm)
3179 7.0 63.6 15.1 6.5 58.4 191 49 449 10.5
3180 6.7 63.5 16.8 6.7 63.5 16.8 4.8 40.1 10.4
3181 6.7 61.4 14.9 6.5 61.1 15.8 4.3 30.1 7.1
3182 6.5 52.7 12.3 6.6 55.9 151 54 44.7 114
3183 6.2 59.0 13.6 6.7 64.5 16.9 54 42.8 10.7
3184 6.2 62.0 14.2 6.2 63.3 18.2 51 43.3 9.9
3185 6.6 65.6 14.6 6.4 59.9 16.0 51 48.5 11.0
3186 57 54.8 13.0 6.3 59.8 15.7 5.0 43.4 9.3
3187 6.2 60.2 12.7 6.5 63.0 17.5 5.8 38.8 9.7
3188 6.4 61.8 15.1 6.6 59.1 15.8 54 40.9 94
3189 59 57.0 13.3 6.6 59.8 155 5.6 43.4 10.2
3190 6.4 57.9 13.9 71 56.5 15.7 53 46.0 10.9
qF4 6.7 58.6 14.1 6.6 57.9 16.2 57 47.5 11.2
Sl 6.4 61.5 15.3 6.5 63.3 15.0 4.8 42.3 8.9
37 AAEY EA As 54 6¥ 159)
S 9 =73 J=7 T3 773
il () (cm) (mm) (mm) (mm)
3179 59 55.4 10.5 78.7 76.0
3180 54 51.0 9.1 80.1 86.0
3181 52 54.0 94 82.7 55.6
3182 55 51.9 9.5 79.6 69.8
3183 5.6 54.8 8.7 781 73.6
3184 5.0 53.1 8.5 78.5 68.9
3185 5.7 53.8 8.9 73.6 82.9
3186 54 54.3 9.9 78.5 75.6
3187 55 53.5 8.9 76.6 74.7
3188 5.8 53.5 94 75.6 84.1
3189 53 52.9 9.9 751 85.1
3190 59 53.8 9.0 78.3 65.0
54 5.7 51.8 9.8 75.0 67.6
o}7} 7} 1] 5.0 52.0 8.1 79.4 66.0
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dE g0 2 AGHSYAY FAEY EFY, AGE %L E 87 vk FYL
A, 4% AgEE Hams) Bere W A o] 4 wgrom o |FH B4
E - A

) L EE
M S5 Ao Yeygh
. FAAFY 5 B T 6¥ 159)
oz 22 1) = A TEI] | FUHE | &7 E A9 4 (kg/10a)
(B4) | (%) (%) = s S
3179 A | 5/27 0.0 0.0 =3 7,511 11,032 10,966
3180 A | 5/25 0.0 0.0 =3 7,085 11,213 8,158
3181 2| 5/24 0.0 0.0 A4 7,580 9,979 8,788
3182 A | 5/24 0.0 0.0 2 7,613 8,752 8,491
3183 A | 5/24 0.0 0.0 A9 7,366 10,171 8,669
3184 A | 5/24 0.0 0.0 A9 7,709 10,936 8,593
3185 A | 5/24 0.0 0.0 A 7,521 9,712 10,177
3186 A | 5/25 0.0 0.0 =3 7,451 10,814 11,497
3187 2| 5/24 0.0 0.0 B 7,613 9,973 11,184
3188 2 | 5/25 0.0 0.0 A4 8,554 11,164 11,501
3189 A | 5/28 0.0 0.0 Y 7,458 10,385 11,616
3190 A | 5/27 0.0 0.0 A9 7,326 10,171 11,636
AF2 A | 5/24 0.0 0.0 A9 6,306 8,811 7,673
ol7t7bml | A | 5/24 0.0 0.0 2k 6,326 8,709 8,095
9. TAAITE AZA A (12¢ 01%)
s A AT g o} o A A
(%) (%) (%) (%)
3179 74.7 19.7 5.6 100
3180 78.8 19.5 1.7 100
3181 54.3 443 1.4 100
3182 78.0 12.6 9.5 100
3183 97.7 0.0 2.3 100
3184 87.4 9.6 3.0 100
3185 86.1 6.3 7.6 100
3186 73.0 20.4 6.6 100
3187 96.8 3.2 0.0 100
3188 92.9 3.6 35 100
3189 81.4 15.3 3.4 100
3190 92.5 7.5 0.0 100
o}7}7}u] 100 0.0 0.0 100
AF2 62.6 10.4 27.0 100

_95_



e A A3 2% BT gHIEEQ] opbrield vlsi e FoiE, Wols ¥ AA AH
Sol €53 Ao=E Yoy dFHd HlsjA = 3179, 3180, 3181 Z%‘% Al A Aol
Agdol ko wetk FEFAo]l wa1 73 Fol uIEFFT HE] 5k A A FEA
2 F2 Zo=E FuEY 53] 3188 XY A AW, @4, At & d AgdAM £ 4
I}E BYch

a all
A4 1 F g 4 AN E = F g
BE 24 2015. 9. 10 2015. 11. 03 15¥14cm 6d s
A 2015. 9. 10 2015. 11. 01 15¥14cm 6Y g
ZAR=EEN, 2015. 9. 10 2015. 11. 06 15¥13cm 6¥ g+
HAE = 2015. 9. 10 2015. 10. 30 15%13cm 6 g+

-y
a_ E
aio) RAAR. BAAES AEA 4SS % 128 O
AGH G APeNA AT SFE W du A, 24, 3PS = o Az AP
cas. 4EA A% 27 AW GEF 2AL eNZ A A% BT FEsidn A9
W ASe B4, Ad, 97, BY w02 FuaPon FIAge guTel He 2 4P

ol sirh
BARAY FAATS FEAY TRl FASRPoY BBH 4K hFe] vs) 35
& Agolgom B35 T oun 2 SIS AT

_96_



T 1L 3R 5849 S0
No. 5 A4 | 499 | £a94 O
1 Morada cci:eemta—Arbo Kh L5g | A A4
2 Rijnsburger ” 4.0g ” 3
3 Walla Walla " 1.0g v 3}l

4 Rossa lunga di Firenze ” 1.5g ” AFSE 31
5 De Brunswick =g 2.0g " A
6 o) y 1.5g " 24
7 Stuttgarter Riesen n 1.0g ” 1A
8 Zittauer gelbe ” 1.0g ” CIR!
9 The Kelsae ” 1.0g ” GIP
10 | Valenciana Tardia sel. Fallera ” 4.0g " I
1 Blanc(a:egguﬁisboa g s= 5.0g ! 2
12 Brunswijker ” 1.5g ” A
13 The Kelsai ” 1.0g ” o

% }\0 }1\_]. ?_

=99 | 95 | =9 | 923 | 97 | =3 | 924 | 9%

Ch) | (em) | (mm) | (W) | (em) | (mm) | ()

13C2 4.5 27.7 6.5 3.8 254 49 3.6

14C2 44 29.2 6.0 3.6 26.4 4.7 3.6

14C3 4.3 28.1 5.0 3.6 26.5 41 3.8

14C7 42 31.1 55 3.4 28.6 51 34

14C10 4.5 27.9 5.8 4.2 30.9 5.8 34

qF4 4.3 25.3 5.0 4.0 255 4.7 3.8

4 4T YA
E 1340 R AGESY By 238 4% (34 259)
2 4 Al

299 | 9% | 23 | 924 | 9% | 29 | 9%4 | 9+

Oh) | (em) | (mm) | (W) | (m) | (mm) | ()

13C2 54 28.2 10.0 6.2 35.4 13.8 6.6

14C2 54 29.8 10.7 6.3 36.5 13.5 7.0

14C3 51 26.2 8.4 6.2 36.5 111 7.0

14C7 49 26.0 8.3 59 33.9 10.8 6.5

14C10 51 22.5 9.1 6.1 33.7 12.2 6.7

qF4 4.8 234 7.9 5.8 35.2 111 6.3
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EHE ASE £ 133 2ok tulF AFH vis) BE x230] 379 mFoM ¢Ed s B
AT AGERE &5 2 24 o2 K] Fd 2T FoME 1t 7MY FEstch #3
A S B 14) T FAR Ao tuE HAFA e FE A5 088l HIF 13C2 091, 14C3
098 o] tulgel wal Fzatgich
E 14 IANATY 78 A A5 54 (6 15)
zzn | =% d=74 Tl T T
() (cm) (mm) (mm) (mm) A )
13C2 7.8 72.3 1.52 81.3 89.1 0.91
14C2 7.8 72.3 148 72.7 87.3 0.83
14C3 8.0 80.7 1.48 78.5 80.1 0.98
14C7 7.3 76.8 1.34 73.1 82.5 0.89
14C10 6.8 68.3 143 76.4 87.2 0.88
e 6.7 63.6 1.33 65.4 74.1 0.88
¥ 15 AAEY 54 9 53 (64 159)
=R FUE | 2T A9 FF(kg/10a
A T A or To o = ¥ oA —T 94-2( 8 )7-‘]"’:] ’
(24) | (B) | (%) =C S ce
13C2 A | 5/27 | 00 00 | #¥ | 9504 b | 10,128b | 9,245a
14C2 A | 5/25 | 0.0 00 | AY | 7232c | 6%1d | 8711b
14C3 A | 5/24 | 00 00 | H¥ | 9224b | 9212 c | 8,670b
14C7 A | 5/24 | 00 00 | HY | 9209b | 9239 c | 7935
14C10 | A | 5/24 | 00 00 | #¥ | 10935a | 11,260a | 9,363a
HAFA | AA | 5/27 | 00 00 | H¥ | 11,316a | 12810a | 9,150ab
‘DMRT 5%
JAGE A W s Ad A9 dAsE
FAAT FEFE ulFo] AFH vle] RF SPAR 13C2 AlFo] Al AFelA A
d FEg Bola 7ol sta 7ge] $-Fahint
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