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Young-Ho Seo, In-Jong Kim, Hwang-Kee Min, Hae-Ik Rhee* and Seung-Ue Park
Kangwon-do Agricultural Research and Extension Services,
*Division of Food & Biotechnology, Kangwon National University

Abstract

This study was carried out to obtain basic information for breeding materials on the improvement of waxy
corn (Zea mays L.). The percents of palmitic, stearic, oleic, linoleic and unsaturated fatty acids in 310 F's
analyzed were 14.6 = 2.5%, 2.5 + 1.0%, 24.8 + 42%, 55.6 & 5.4% and 81.8 + 3.1%. respectively. The mean
value of antioxidative ability was 22.8 & 5.9%. The average contents of tocopherols, phenolic compounds and
carotenoids were 36.2 1 11.5 pg/mL, 120.3 % 27.7 ug/ml. and 0.4 £ 0.6 pg/mL, respectively. The level of oleic
acid was significantly correlated with the level of linoleic acid. The electron donating ability was significantly
correlated with the level of phenolic compounds and tocopherols but not with the content of carotenoids
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A Qe Kim 9 Sl e ks
EZ 23 tocopherol, carotene, chlorogenic acid, quer-
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31070 AL wabA 9] XA AL Table 154
Zke] palmitic acid¥® 9.0~27.3(14.7£2.5)%, stearic
acid= r~6.2(2.5+1.0)%, oleic acid 13.2~36.2(24.8+4.2)
%, linoleic acid 42.6~71.6(55.6+5.4)%, EE 584k
67.7~89.6(81.8+3.1)%%v}. Dunlap 59 418 ¥3t
Al ApAr ZAE palmitic acide 6.7~16.5(11.6)%,
stearic acid¥= 0.7~4.7(1.8)%, oleic acid 16.2~43.8
(25.2)%, linoleic acid 39.5~69.5(59.7)%2t3L dll&=d,

Table 1. Fatty acid composition for 310 F,'s of waxy corn

o]Bt} palmitic acid$} stearic acidi= 3 oleic
acid®} linoleic acid®= Wit} ol #AHAE AAFS)
o 29 zAFe] 27] o2 FAHG
Oleic acid &#Fo] vl T# ¥ WA= Table 29}
7Zro] KW3/KWI12, KW3/KLP2, KW6/KW1, KWe6/
KLP13, KW&KLP17, KW28/KW2, KLPIO/KW3, KLP-
24/KW3, KLP24/KW12, KLP33/KWI12 % 107} =&
Holt], KW7/KW16, KW7/KLP29, KWI16/KLP24, KW-
16/KLP29, KW19/KLP33, KW28/KLP29, KLP2/KLP-
29, KLPIO/KWI19, KLP29/KW16, KLP29/KLP17 %
107) 2HA = linoleic acid #&Fo] v o &
FEspxupAke] jhefo] ¥ A= KWI16/KLP29,
KWI19/KLP33, KW28/KLP29, KLP13/KW12, KLP17/
KW7, KLP17/KLP29, KLP29/KW14, KLP29/KLP17,

(unit: %)

Myristic acid Palmitic acid  Stearic acid

Oleicacid Linoleic acid Linolenic acid Unsaturated

(14:0) (16:0) (18:0) (18:1) (18:2) (18:3) fatty acid
Minimum ! 9.0 tr 13.2 426 tr 67.7
Maximum 5.1 273 6.2 36.2 71.6 3.6 89.6 -
Average 1.0 14.7 25 24.8 55.6 1.3 81.8
Standard deviation 0.9 2.5 1.0 4.2 54 0.8 3.1

Ytr : trace

Table 2. Fatty acid composition of F,'s with high contents of oleic acid, linoleic acid or unsaturated fatty acids (unit: %)

F's Myristic acid Palmitic acid  Stearic acid  Oleic acid Linoleic acid Linolenic acid Unsaturated
! (14:0) (16:0) (18:0) (18:1) (18:2) (18:3) fatty acid
KW3/KW12 tr? 154 36 357 439 1.4 81.0
KW3/KLP2 1.2 18.4 1.9 32.7 45.8 tr 78.5
KW6/KW1 0.7 179 23 35.1 42.6 1.4 79.1
KW6/KLP13 03 158 25 324 48.1 09 81.5
KW6/KLP17 0.5 11.7 2.7 34.2 50.0 09 85.1
KW28/KW2 0.2 14.0 1.8 3.1 494 0.6 84.0
KLP1O/KW3 0.1 14.3 2.1 36.2 46.8 0.6 83.6
KLP24/KW3 0.5 14.0 2.5 354 46.3 1.3 83.1
KLP24/KW12 0.2 13.8 2.6 347 472 1.5 83.4
KLP33/KW12 0.4 11.7 34 332 514 tr 84.6
KW7/KW16 0.1 12.9 37 16.5 66.8 tr 833
KW7/KLP29 1.4 12.9 35 16.6 65.6 tr 82.2
KW16/KL.P24 1.5 12.0 1.5 16.8 65.9 23 85.0
KW16/KLP29 0.6 10.1 1.7 13.8 71.6 23 87.7
KWI9/KLP33 tr 11.4 tr 18.6 68.0 2.0 88.6
KW28/KLP29 0.3 99 1.9 19.1 67.2 1.7 88.0
KLP2/KLP29 0.5 11.5 22 18.6 65.5 1.8 85.8
KLP1O/KW19 tr 11.1 1.9 16.9 678 23 87.0
KLP13/KW12 tr 104 2.1 27.2 60.4 tr 87.5
KLP17/KW7 tr 9.0 32 273 56.9 3.6 87.9
KLP17/KLP29 0.5 104 1.8 19.9 65.5 1.9 87.3
KLP29/KW14 tr 10.4 tr 274 60.7 1.5 89.6
KLP29/KW16 0.6 11.2 20 14.0 704 2.1 86.5
KLP29/KLP17 04 10.3 1.9 19.9 66.4 1.8 88.1
KLP29/KLP24 0.1 10.0 21 234 64.4 tr 87.8
KLP29/KLP33 0.3 9.2 22 21.6 654 1.4 88.4

Ytr ; trace
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Table 3. Antioxidative activity and contents of tocophe-rols, phenolic compounds and carotenoids

Antioxidative activity Tocopherols Phenolic compounds Carotenoids
(%) (ug/ml.) {ug/mL) (ng/mL)
Minimum 9.0 59.3 0.1
Maximum 48.2 229.3 64.1
Average 22.8 1203 04
Standard deviation 59 27.7 0.6

Table 4. F,'s with high contents of antioxidative activity or each components

F's Antioxidative ctivity(%) Tocopherols(ug/mL)  Phenolic compounds(ug/mL)  Caro-tenoids(ug/mL)
KW3/KW11 48.2 58.5 2293 0.2
KW3/KLP2 404 78.3 195.0 0.6
KW3/KLP10 41.6 76.9 186.2 0.2
KW3/KLP13 43.0 75.1 2135 0.1
KW3/KLP24 43.2 74.0 2127 04
KW5/KW1 25.2 29.0 109.0 64.1
KW5/KW3 27.6 28.7 1283 15.8
KW5/KW6 19.9 227 109.5 399
KW5/KW7 232 26.3 125.2 21.8
KW5/KW11 245 285 172.2 21.8
KWS5/KW12 21.3 244 106.2 61.1
KW5/KW16 22.6 259 114.5 33.9
KWS5/KW19 17.0 222 1074 52.0
KW5/KW28 223 242 1127 58.0
KWI19/KLP24 247 43.1 2155 0.1
KW28/KW2 33.6 70.3 166.3 0.1
KW28/KW5 42.2 84.8 181.4 15.8
KW28/KW12 35.1 679 159.8 0.2
KW28/KLP26 37.7 68.7 1513 0.1
KLP2/KLP29 349 60.7 157.7 0.1
KLP26/KW28 277 499 169.1 0.2
KLP33/KW5 23.6 409 129.1 46.0
KLP33/KW6 29.5 48.6 2289 0.2

KLP29/KLP24, KLP29/KLP33 §-°]%ic}.

S450] Aupil A 7)1 L PHEAE F
A of3g ZA I FHHe] W Frpehs,
Palmitic acid®} oleic acid, linoleic acid®] e A7}
A FREA o8] FA FH9=, stearic acide A}
71 gxpel A E AL BlSEieer ek S5
o xupal =A RS A% 4E S5 s e
Mol ¥& 7ler FAHE

HXBOIS0| 28 Shist 2 By

3100 s wAA 9] HAFo Tl 23t st
3} A} #35313HE, tocopherols, carotenoids®] &
2 Table 32} 2o} A3} ZA]E 9.0-~482(22.8%
5.9)%, tocopherols 14.3~84.8(36.2%11.5) ng/mL, #=3}
FEL 59.3~229.3(120.3+27.7) pg/mL, carotenoidsi=
0.1~64.1(0.410.6) ugmLATh. AMAE} ANAWE 34
4420 3Ak3t B 1556503145 10.3)%, toco-
pherols 15.6~144.2(56.6+23.1) ug/mlL., =4 3gtE-o

102.3~323.5(181.4£51.2) pug/mL, 450 nmell o] F4%
e 0.05-0.21(007£0.02)92 B Alg ARG ¥
b=l ol aHAbE AT o Adge] Fape] ¥
QAR ZELTSTE TFE ] 9l7] d el

KW3/KWI11, KW3/KLP2, KW3/KLP10, KW3/KLP-
13, KW3/KLP24, KW28/KW2, KW28/KWS5, KW28/
KWI12, KW28/KLP26, KLP2/KLP20 % 107} AHA
= 8Ak2} AT} tocopherols®] FHeke) WIAEA FQEo
o, HA53gEe] 32 KWIKWIL, KW3/KLP2,
KW3/KLP10, KW3/KLP13, KW5/KW11, KWI19/KLP-
24, KW28/KWS5. KLP26/KW28, KI.P33/KW6ol|A] =
e}ch(Table 4). Carotenoids®] &Hef2- viel Mzo] x}
A A Eel KW57F ZEel KW5/KWI, KWS/KW3,
KWS5/KW6, KWS/KW7, KWS/KWI11, KW5/KWI2,
KWS/KW16, KWS/KW19, KW5/KW283} FEHO0 2 2
ol KLP33/KW57} %o}

ol iufel] o)t ALH4o] Azl FAH HE
Z{HE, tocopherols, carotenoids®] FeFg FHEA
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Table 5. Correlation coefficients among components of waxy corn kernels

Myqsnc Palmltlc Stefmc Oleic acid Linoleic Lmo!emc USFA Anuozuc}anve Tocopherols Phenolic
acid acid acid acid activity compounds
Palmitic acid 0.45%*
Stearic acid —0.04 -0.05
Oleic acid 0.07 0.17 0.07
Linoleicacid —041**  -0.61** 021 -0.83*%*
Linolenic acid -0.17 —0.39**  0.04 ~0.40%* 0.38**
USFA" —0.64%*  -092** -025 -0.18 0.68*%*  0.35%*
A";l‘t’i"v‘i‘:;‘"ve 001 009 -007 005  —006 —005 006
Tocopherols  —0.03 0.07 0.09 0.08 ~0.10 -0.04 -0.08 0.80**
Phenolic 007 005 006 019  -014 010 001 073 0.68%*
compounds
Carotenoids 0.2t 0.21 0.15 0.05 -0.19 -0.07 -0.27 0.04 -0.06 —0.01

YUSFA : Unsaturated fatty acids
**+ . Significant at 1% level.

o AR, 2F fAA AP Ags aab 5
go] A Hodsht AbE HAUR Aol o 2
Ao veldeh (I4E A, ek A o)
Fas e FUANE $Fo) b How 3
R

Kdkat R0 SIS S Tte 2|

Aupal A=)} A B4 9 B AR AR
Ao} ghel ztemz  xupAl zAJS] s AR}
o) F71E 3 §58 Bl =g 5 e A
L2 FAFY}(Table 5). Oleic acid®} linoleic acid,
palmitic acid®t EEIAHPAF Abololi= TLEe] Hof 4}
F#A 7} edgle™, o] Pamin 57} Cheesbrough
5, Seo o] Ao} 22 Aot Wb oleic
acid2H-E] linoleic acid® E-E 315 A F A
Hpate] B4 ZA-e] dojul= Esl| oleic acid’}
W 52 847 linoleic acid ¥ ¥ FF &
AL w2 zgPsiojo & Aolct AAAEH Az
ZF A8l 2ol FolM T Akt PAst o3}
¥, tocopherols®] Fekab= 31xo] ARR@A7} Q)%
O}, carotenoids®He iAol ¢ldeh. Rhee T
ZAZ FE35HE 7Hd flavonoids®} phenolic acids
7} 7t F2eE ksl Balel Ao’ FE vt gl
o], Syvioja 2 244 718% tocopherols®] ¥
G2 10865my/100go 2 olmlelf, L E A, obzt
. BTV 5, HA| SR %3, o-tocopherol FES
22X 3409 mg/100 g2 I5FR2] o 2felal siict.

2 o

Sejvel A FAE Wl HAEETe

NzxAad AFskaal, 31000 Fe it 2439 3
Arel 24, S 33HE, tocopherols, carotenoids®] ¥
& #AE Aak= o33 Z} Palmitic acid®} stearic
acid, linoleic acid, EX3pA|¥IALE 747} 14.6+£2.5%,
25+1.0%, 248+42%, 556+54%, 81.8+3.1%% 3,
3Aksl Al #H535ME, tocopherols, carotenoids$]
ek 7hzh 228+59%, 362+ 115 mgmL, 120.3+
277 ng/mL, 0.4+0.6 ug/mLgt}. Linoleic acid®} oleic
acid Zholly o] H-of Az gisde. sHAakEt
842 | =38EH tocopherols®] #FI= =2
AFERA 7} %2}, carotenoids®] ¥R folAd o]
A=+
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