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Inhibitory Effect of Onion Seasoning on Angiotensin Converting Enzyme
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Abstract

This study was executed to develop a new onion seasoning with anti—hypertensive effect. ACE inhibitory
fraction was successively isolated by solvent fractionation such as hexane, ether, ethylacetate, butanol
and water. Water fraction had the highest protein and sugar content. Water and butanol fraction had 47.6
and 31.9 mg/weight of phenols contents, respectively. Butanol fraction showed the highest ACE inhibition
rate (82.1%). Butanol fraction showed a similiar spectrum pattern as flavonoid. Column chromatography
(Amberite XAD-2, Sephadex LH~-20) and HPLC (C;s reverse—-phase) were also used for further purification
of butanol fraction of onion seasoning. F1-3. fraction isolated from HPLC had a typical UVn,.x absorption
spectrumof flavonoids at 364 nm and 260 nm. The fraction showed the typical pattern of noncompetitive
inhibition of ACE. These results suggest that flavonoid acts as a major active principle of ACE inhibition

in onion seasoning.
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Angiotensin I converting enzyme(EC 3. 4.15.1; ACE)
2 angiotensin 1% 783 ¢4 2945 71A & an-
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Onion (1,500 g, wet base)

Homogenization
Crushing
Filtration
Concentration

I
Concentrate (76.5 g, dry base)

added hexane

Hexane (0.13 g, dry base)
added ethylether

]
Ethylether (0.21 g, dry base)
added ethylacetate

Ethylacetate (0.16 g, dry base)
added butanol
|

Butanol (11.2 g, dry base)

Water (64.7 g, dry base)

Fig. 1. Flow chart of solvent fractionation on onion con—
centrate.
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Amberite XAD-2 column chromatography

Amberite column(2.6 X 23 cm)el] butanol ¥3-& 3¢]
8}31 methanol® 24 mL/hre] €52 2Z38l9d 4 3 mLy
FH3te gAo] ole B3S o} A3t

Sephadex LH-20 column chromatography
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HPLC

Sephadex LH-20 column chromatographyell 4] <d¢]
2l #4838 ¥33 F Supercosil LC-18 column(0.46
%15 cm, PA, USA)el 5313t ¥ Shodex RI 71 detector
£ AH8-31e 340 nmel 4] acetonitrile-water mixture(15
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ACE XMatigZel oz

ofs} zuleje] ACE A 852 & Felstax {71870
2 A48} Fig. 12] ubd ol &3] - 7F ¥-3, hexane,
ethylether, ethylacetate, butanol®} £%& HEF22
Al 2] E20] 647 g0 2 7HF B& ool AN LH,
butanolol &] &A= 11.2 go] 8= gich 212} hexane,
ethylether, ethylacetateell ¢ &i4& 013 g, 0.21 g, 0.16
go 2 A& ofo] E=girH(Table 1). £ 2 #32] &
wghek gels) e AR #9e Y A,
A He e AUW E39) A A 7o ool
295} 37 g/weight & 78] tj3-3o] Foz FAA= sF
2 < < 919020, butanol® o A ©lA 0.8 g/ weight,
o} 48 g/weight 2 B-& oFo] =l et =3t
o} Zu]felA] 7154 & L3 & 7 22 7= = phenol
A 2R ok oA E3o] 476 mg/weight, butanol3
o] 319 mg/weight® 2 ¥& F& FF3AL ol& &4
o4l ACE A#|&4o] ¥& A2 7[5t

o] 5 7} $3 9| ACE A8l ¥4 & AT A (Fig. 2),
butanol ¥} 82.1% 2 70.3%2] ACE A sl &L 2l
ofs} vl Rl #& A VAL B2, ethylacetate,
2 hexane ¥ ethylether 3-8 52.3%, 44.4%, 28.7% %
17.0%2] %2 ACE A #1842 Bt} Butanol ¥8e|
E Ry Lo L I4Ee B 2R gt =
R} 2 ACE A slgA g Bold) wet st 27
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£ quercetin 4'-glucoside, quercetin 4',7-diglycoside,
quercetin 3,7-diglycoside, quercetin 3,4’ -diglycoside,
quercetin aglycone, isorhamnetin monoglycoside, kaemp-
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Onion fraction
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Fig. 2. ACE inhibitory rate of solvent fraction obtained
from onion concentrate.

=.¢] flavonoid7} &-f-5e1 912,
o] 80%7} quercetin diglysocide, quercetin monogly-
coside, quercetin aglycone 2.2 FA 5o} lh(22). £&
ool §H-5-5 el & flavonoid¥ 240 ~280 nm(band II)
¢} 350~ 385 nm(band Dell 4] A ¥ A o2& 714 =
(23), butanol £ 4 4] 263 nm} 364 nm(ALH =] A A])

4] W ZE BolRR ACE A AL Kol A0
flavonoid & & = %lth.

ferol monoglycoside

Amberite XAD-2 column chromatpgraphyoll 2|
& ACE XaliS2He 28

Amberite column(2.6 %23 cm)ell butanol ¥+8-& F
] 8} 2 methanol® washingste] o1& % 23 & =9ch
(Fig. 3). "1 &2 28 2] ACE Al &A4& A% A, v
F2 233 Jdx8e ACE A $4& v F £82
it} F, ¥8-& spectrophotometer® ©]-4-3te scan-
ning-& 3 A7 (Fig. 3), 265 nmell 4] band I1F & <l3
2.0, flavonoid®] &R <) band & vlF3bA U
t}. o}= band [19] ¥FF =7} 5ol W} band Ie] »| <}
&}A el 71 2.2 butanol 38 9] spectrophotogram¥}
79| AR ARE By

Sephadex LH-20 column chromatographyoil 2|
&t ACE Malilgdlel 24

20% methanol= ¥ 3 315 Sephadex LH-20 column
(1.2x25 cm)ll A#8 Firg 5438k 822 mL/hre]
03 Zodgon 224 2mLH ¥83HcHFig.
4), 288 A3 40 (F11, Frop, Fis, F14)2] peak® 2%

Table 1. Yields and chemical contents of various solvent fractions of onion seasoning

Fraction Onion seasoning Hexane Ethylether Ethylacetate Butanol Water
Weight (g) 76.51 0.13 0.21 0.16 11.21 64.73
Yield (%) - 02 0.3 0.2 146 34.6
Protein (mg/wt) 13655.1 126.9 445 38.1 756.2 2872.8
Sugar (mg/wt) 57196.3 0.8 446 349 4824.1 375985
Polyphenols (mg/wt) 154.3 48 5.6 6.5 319 476
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Fig. 3. Chromatogram of butanol fraction on Amberite

XAD-2 column.
Column: 26X23 cm, flow rate: 24 mL/hr, eluent:
methanol.
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Fig. 4. Sephadex LH-20 column chromatogram of F, frac-
tion obtained from Amberite XAD-2 chromatog—
raphy.

Column : 1.2X25 cm, flow rate: 8.22 mL/hr, eluent :
20% methanol.
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quercetin diglycosides, F1-2% isorhamnetin glucoside,
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+ 203920, Park3} Lee(24)& ¢9 -2 27 ol 4]
479l E8 2ol Frg9h Fig Abolol] = shite] 238 o
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%ol 93ld ACE Al #A4-& RolE Fi3& quercetin-
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HPLCol| 2|8t ACE Xslilgalel 22|
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side} flavonol gallates+= ACE A 8] &4 o] vhejuigd o
u}, flavonoid aglycone ACE A& &4 o] vbeh}x] ¢
steha Baslec) o]2iq A=kg v Ro] B o] o5 s}
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Fig. 5. HPLC chromatogram of F,-3 fraction obtained from
Sephadex LH-20 column chromatography on Cis
column.

Column : 046X 15 cm, flow rate: 2 mlL/min, eluent :
acetonitrile-water mixture (15:85).
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Fig. 6. Lineweaver-Burk plot of ACE activity by Fi-za.
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