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Pyruvic Acid Content according to Different Portions
in Onion(Allium cepa 1..)

Eun-Ju Lee and Jun-Kyu Suh'
Department of Horticultural Science, Kyungpook National University, Daegu 702-701, Korea

Abstract

By analysis of pyruvic acid and sugar levels in bulbs, leaf sheaths, and leaves, and with regard to phyllotaxis,
it was shown that the lower portion of each plant component had the greatest pyruvic acid content, the upper
portion less, and the middle portion the lowest. When bulb scales were examined, pyruvic acid content was lowest
in the second bulb scale from the papery scale. Pyruvic acid level increased toward the inner portion of the bulb.
Pyruvic acid levels in leaf sheaths and leaves were greater than those in the bulb during the early stages of bulb
growth. However, at harvest, the pyruvic acid content of bulbs increased slightly, whereas those of leaf sheaths
and leaves decreased markedly. Tissue sugar contents were similar at the beginning of bulb growth. However,
bulb sugar content increased greatly as the bulb grew, and sugar contents of leaf sheaths and leaves decreased.
With respect to phyllotaxis, outer older leaves had the lowest total sugar and pyruvic acid contents. Young leaves
showed a tendency to have less pyruvic acid and sugar compared with mature leaves.
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o2, QlEA Ao wep GepThT). tetA B AP
Gt Al59] R, T, sHE 2 JIAAAERE AlEs) 5t
B pyruvic acid S-S ZHst0m, o2 EE T+
AAE i F J= FAE F9Hs1 24 A 285
A 59 oS HAast A7) =it 18l gt §)
NA & SFHE] o]F2 AFTITHERt FaloA wEE<l
JAxZ o FFalr] ¢t A== =(10,11) T3
Tl vlal §f 2FellA & o] ¥ e AT A}
ATH12). wWEbA] 5712 Aol wE b A EA ] 7,
Ax, 4 2 GAd B2 F2948 pyruvic acidet T TS
sk 1 W S IEstaA) s

- 82 -



te] $.9)o] T2 pynuvic acid P 83

N =
ozt o AR FR B R AN o) WE pyruvic
o B

acid &S E437] fste ST FF A==
(Syngenta, Korea)?} S7HIF EF5<1 779 & (Dongbuhitek,
Korea) % THIF FF2 &2 (Nongwoo, Korea)S
2006'd 99 24l 9%, 20061 102 199 HA3He F3}
AujE & 20079 6¥€ 39, 69 59, 69 12¥0] &7EE
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A7} kg o]&ste] AlEe AHFTAE -, TH E
S| 3RS A &1t FE FAshe Q1] fAEE
T3t pyruvic acid S S783k3ATh

a3 57| Ao wE guf AEA S T, 9&,
g B FAol e F-2E pyruvic acidot T TS £
of MBS #FaY] st 2T FEFQ o]
300(Nongwoo, Korea)= 2007 9¢¥ 5¥o)| 1, 2007
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Pyruvic acid A2

Pyruvic acid 3-8 Yoo 5(1995)] EAWHS Wyt
RS ol 8sjel BASIT3),. £ 2F0] AH8E DNPH
(2,4-dinitrophenylhydrazine, Kanto Chemical, Tokyo, Japan)
£ 2 N gatoll &3iA1A 00125% §8L THE0] A3}
3, pyruvate F(TEHFOSZE sodium  pyruvate(Junsei
Chemical, Tokyo, Japan)E A}8-3FA T} EARH-S
AN EES 5 mm 7|2 ADE F 52 < 2ol XS
T AAHLE o] &3t B4 S TAHAA PR
AL, YT ol A Rl €A Bl SRTE AU
NS 158 B 420 F F 4T 15000 pmeil Al 15%
AR 2 AEASs HEAERRE o8tk
Pyruvic acid %S MZAF 100 pLol DNPH 4 mL<&
$0] 37C F2FxolA ¥HgA71, 108 o] 95 F
BA717] 9514 1 N NaOH 8mL-g {015 3 spectrophotometer
(UV-1201, Shimadzu, Kyoto, Japan)E ©]-&35}4] 485 nm?]|
A FFEE SASA
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F E4L pyruvic acid #4415 93 AlESS
Sep-Pak cartridge®} 0.45 ym syringe filter= THA] o3}l
Algdo g ALE3lH T F-2 sucrose, glucose, fructose S
¥FEZZ 5lo] Waters Sugar-Pak 1(6.5 x 30 mm) column
o] A=+l HPLC(Waters 2695, Massachusetts, USA)S A&

oft oy

sto] A AT EAZ2 AL column temperature 85T,
flow rate 0.6 mL/min, injection volume 10 LLE 3}%.2.™,
mobile phase= HPLCE 3% THTE A3, RI
detector (Waters 2414, Massachusetts, USA)Z &3}t
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Table 1. Pyruvic acid contents according to different portions in
onion bulb

Portions Maejikgoldeu Syupeo-hwang Nong-u daego
total 499 ab” 5.12 ab 667 a
top 519 a 490 be 543 b

middle 425 b 4.00 ¢ 5230

bottom 573 a 596 a 7.36 a

"Mean separation within columns by Duncan’s multiple range test at P < 0.05.

U RE 2HA) AN 7T ko 3HA] Q1A FEH
= 79 WEZ ZE pyruvic acid Fo| Z7F8FGTh
2]l 79 pyruvic acid FEFH FARE 1HS SAE
9 FTAE FE52 AN ZHE 3R, AT F52
4~597) QF ] ATHTable 2). F3}E thAlel B3k o)A
o] HaroA, Qe QIS F QKo AR AAH Q1A
o] H]3)] S-alk(en)yl-L-cysteine sulphoxides (ACSOs)2] 5%
7 a1, o] 52 FAloA W 1o R Reghsitial 7t
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Table 2. Pyruvic acid contents according to different bulb scales
in onion

Portions Maejikgoldeu Syupeo-hwang Nong-u daego
fotal 435 ab” 531 cde 5.66 abed
1 399 ab 6.30 abed 6.38 ab
2 353b 444 ¢ 486 d
3 4.14 ab 4.98 de 510 cd
4 4.70 ab 5.73 bede 5.32 bed

5 521 a 6.43 abc 597 abed
6 544 a 6.77 ab 6.26 abc
7(inner) 536 a 735 a 6.60 a

"Mean separation within columns by Duncan’s multiple range test at P < 0.05.

G HEAY T dx, 4 R G

ol AlEAe| B2l¥ pyruvic acide} B g2k X0]
H pyruvic acid}
]

F o] 2ol vl 2] $st] AR 2 o]-8-F ‘Ace
300° %*4 A 718 WEEAL Table 337 2ty 243
T2 349 269 oF 3 zpol7} g, o] F ]
7 F23] AP EA PR} FE A= {23
oS YeEILE AEEL 49 109714 S718let &=
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Table 3. Seasonal changes in growth of onion plant

Plant heigth Bulb fresh Bulbmg Bulb shape Dry matter
(cm) wt. (g) index’ index” ratio (%)

Date

March 26 508 b  282°b 410 ¢ 17¢ 84 ab
Apil 10 637a 980 a 863 b 12b 86 a
Apil 23 606a  1117a 1460 a 1la 79 b

l)Bulb/neck diameter.
z)Bulb height/diameter.
IMean separation within columns by Duncan’s multiple range test at P < (.05.
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74]7]' el 53], F7104 L 3hke] 7 Eoha ute

A ATH). & APM= *3#7]{} el & T, d=
2 49 pyruvic acid FHS FHIY 7)o ol
A3 HFxH-9] pyruvic acid KL&O] O Eskon, 5
-] pyruvic acid &2 7.2 umol/g A =2 €53]
Fig. 1). THI7F JAYPEHEA 3 vt Z7]d= 7
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Fig. 1. Seasonal changes in pyruvic acid contents according to
different portions in onion plant.
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Fig. 2. Seasonal changes in total sugar contents according to
different portions in onion plant.
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Fig. 3. Pyruvic acid and total sugar contents according to different
portions in onion leaves.
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Table 4. Seasonal changes in sugar contents according to different
portions in onion plant

Sugars (mglg, fw)

Portions Date
sucrose glucose fructose
March 26 29cd’  l4lcde 138 be
Bulb April 10 6.0 a 229 ab 24a
April 23 48 b 243 a 230 a
March 26 1.7 de 18.0 be 18.0 ab
Leaf .
rwr April 10 28 157 od 16.1 b
April 23 1.8 de 9.0 ef 102 cd
March 26 4.0 be 117 def 153 be
Leaf April 10 10e 6.7 fg 106 ¢
April 23 09e 3lg 544d

"Mean separation within columns by Duncan’s multiple range test at P < 0.05.
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Fig. 4. Individual sugar contents according to different portions in
onion leaves.
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