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Abstract

The aim of this study was to evaluate the change of phenolic compounds after phosphite treatment on Cheorwon
onion. Onion is a perennial plant belonging to the lily family. It is native to Persia of Southwest Asia. It is
widely cultivated in the temperate regions of the world. Onion is a good name for the ‘Okchong’ to drop blood
cholesterol and cardiovascular blood flow to increase the prevention of adult diseases. Cheorwon area is inland,
but it has high continental climate due to its high altitude. Therefore it is said that the onion cultivated in this
region has higher sugar content and higher taste than onion grown in the southern region. Phosphorus components
are particularly important ingredients for promoting muscle development. However, if the phosphoric acid content
of the soil part is maintained to a large extent until the harvest, the competition of the nutrients tends to cause
decay of the root part.

Therefore, it is important to improve the quality and shelf life of onion by inducing nutrient balance by applying
foliar fertilization method on the reducing phosphorus at harvest time. In this study, acidity was controlled by
diluting phosphorous acid(H;PO;) and potassium hydroxide(KOH), followed by leaf surface treatment with
phosphite on onion. In this study, the concentration of phosphite was diluted to 500, 1,000, 1,500ppm and sprayed
three times over the onion leaves in May 2018 using an atomizer and harvested at the end of June, and the
phenolic compounds were analyzed by HPLC. As a result, the content of quercetin, one of the important
substances in onion, was phosphite 500ppm(179.70ug/g), 1,000(150.27), 1,500(105.95). The contents of caffeic acid,
p-coumaric acid, ferulic acid, rutin, kaempferol, and sugar content were higher in the treatments than in the
control.

Therefore, the phosphite does not have a great influence on the growth, but it may play a role as a method of
achieving balance with nitrogen in the rainy season by supplying the role of the material catalyst and the water
soluble phosphoric acid and the potassium in the influence of the material change.
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Table 1. Chemical compositions and pH of soil in experimental fields

Area pH OM P,0; Ex. Cation(cmol'/kg)
(1:5) (gke) (mg/kg) K Ca Mg
Cheorwon 55 14 372 0.42 1.8 0.3
Standards 6.0~65 25~35 350 ~450 0.7~0.8 6.0~7.0 20~25
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Table 2. Experimental conditions of phenolic compound

HPLC condition of phenolic compound

Column C18 (250 x 4.6 mm, 5 pm)
Column oven 30°C
Flow rate 1.0 m/min
Injection 20 nd
A: Water with 0.2% (V/V) acetic acid
Solvent
B: MeOH
Time (min) % A % B
0-1 95 5
1-9 85 15
9-24 80 20
Mobile phase 24 - 54 70 30
54 - 65 55 45
65 - 75 45 55
75 - 79 40 60
79 - 90 20 80
90 - 98 95 5
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Fig. 1. Onion weight, width, and length after

- 108 -

p

hosphite treatment



= S BRI A

w7l= EY 5= 6}518}5 qipt ¥z g
ot 3¢ olgol=
FEA ] o
S, 2013).
o}olAtodo] Huirtm

rlr
OO
)
HO,
1o

5= 85

A 284 Qb Zejs Bashe Zlo] and
otk YUMEE Edt HUY QU Fo| 28
7o) Aaet FFL oF 4 A ATL o)
o] 43 FUjEcHs Bl lelaictn
ApEEIC

Journal of Practical Agriculture & Fisheries Research

2. ofelitel Azlo] e F AF mA}

S ZF XMe|EE o] Y, ¢
O URolA o RS RAL
J Ak= Fig. 29-} 2t T R g T4
2]746.8 brix)et 2|91 ofl4t 500(6.7), oFQl
Ak 1,000(6.8), oFQl4t 1,500(6.8) &2]tolAf 7
o] A2 T2 Bty AR A2l ol
A 500(8.0), ©oFQlAF 1,000(8.3), ofelAt 1,500
8.0)7F FAFH7.9) Tt 2g =7 YERET
YR Qe ZAREn 2A2]749.9) A2
791 ofQlAF 500(9.3), oFl4t 1,000(9.1), oFQl4t
1,500(9.1)04 =2 &
oA Uiz da5 o FFo| =oKl=
B},

2 Aol o] S BAE(96, 169, 221,
326, 416, 528g)2 ., FAE, YR Frs
RARE Anf QBY 6.1~8 2brix 99 TS

Onion part sugar content(brix)

Control OFoI A

()

500

dal al il

otel 4t OofQlL
1000 1500

B Qutside mMiddle ™ Inside

Fig. 2. Onion part sugar content after phosphite treatment

- 109 -



Ofel4f

g =0 02 HEY

By 7Y &2 6.5~9.7brix HH9]

Bt SHEE
dou, + FAZE 7V

EI-EJ:% Haoly

. 6.5(FHF),

. 9.7(FAR),

3. ollated Aol U Tsstne

ofolate]

Aol &

7.6~11.4brix 2]
7 528g9

7.6 )brixz. 714
ez 295 J g3l &
HAo. Wl o AE 221g9)
1145 )brix 2

SH

a

c}

o H=dig= i A7

g
F2 1
61-261:

o o

-

Jue]
WAt g

QfitollA]  benzoic acid,

caffeic acid, p-coumaric acid, ferulic acid,

Hl = AHBenzoic caid)S S| } %”“:_]*2
2 &R 5 AE VIR 20+ Aot &

A=l7H1111.1ng/g Dry Weight)2t X271 of
QI4F 500(1597.8ug/g D. W.), ofQIAb 1,000
(811.8ug/g D. W.). oflat 1,500(1015.9u8/8
D. W)t Hlas HokZ w ofRl4t 500 &j=]f
A TR R 486.708/8 w2 T BT

¥R ofelAl 1,000} ofQlAt 150004 Bfe]
FHC oha e A Byck

ZH|AHCaffeic acid)2 §7] sisr=3t 7}=sh
TRz oot A=(EE Ma, 1Y, 5B
SOl EAjgtct. 7hahe Atsh URAR deizl
0] YY¥4<! polyphenol?] dFo=z FASA,

&Hold| U gHlol2|AXS HIESE We A7)
o]AS 7KL Qc} ofelAl 500 #2]te] 7y

. = o o= =
kaempferol, rutin, quercetin 5 732 ¥t AL &2 7.8ug/g= FA2]7H4.9ng/g)oll BlsH
o = . = o
== HPLCE o]&sto] #Agh Avke= Fig. 3 LedL =2 e EQia ofRIAF 1,000} of
].
a7t
Benzoic acid Caffeic acid p-Coumaric acid
20000 100 oo
80 80
15000
60 50
10000 40 10
20 )
5000 i} 8 o 00 0
- 00 Control  opelat 500  Obelat  OFRIAHS500 00
c Control  ofgI4t 500 OF2I4 1000 OFEI4H500 1000 Control o214 500 OFRIAF 1000 OFRIAH 500
o)
'qJ - . .
2 Ferulic acid Kaempferol Rutin
Z\ 130 600 100.0
© 800
g 100 400 00
= 50 200 00
' 200
oo oo 00
Control  Of2I4t 500 OFQIAF 1000 OFI4H500 Control  OF2IAt 500 OFI4F 1000 OFPIAH 500 Control o214t 500 OF2I4 1000 OFEIAH500
Quercetin
300.0
200.0
1
100.0
00
Control  ofglat 500 OFQIAE  OFQIAMS00
1000
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