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Abstract

To use onion(Allium cepa L.) residue as raw materials of food products, yields of onion—juice
according to various extracting methods and optimal extracting condition of quercetin and its related
glycosides were carried out. Onion juices gained by the methods of pressing, rotary crushing, freeze
pressing and enzyme treatment. The yield by the method of enzyme treatment was higher than others.
The yields of juice from fresh onion and heat-treated onion(80°C/10min) by pressing were 66% and
83%, respectively. Ethanol extraction of onion was efficient at 75°C and acetic acid extraction was
proper at 3% concentration for 3 hours at 110°C. The onion extract was fractionated in the order
of hexane, chloroform, ethylacetate and butanol to test flavonoids. The highest abundant flavonoids

were found in ethylacetate and butanol fraction.
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Onmion(1kg) Table 1. Comparison of the yield of onion juice by var—

| EtOH(12L)
EtOH extract(148.02g)
Hexane : MeOH : H:O
(10:1:9)(3L)

Hexane layer H.0 layer
Evap.under
vacuum CHCI;(3L)
Hexane
extract(0.2g)
H20 layer CHCl3 layer
EtOAc Evap.under
(3L) vacuum
CHCl3
extract(0.4g)
EtOAc layer H20 layer
Evap.under BuOH
vacuum (3L)
EtOAc
extract(0.6g) ‘
BuOH layer HzO layer
Evap.under Evap.under
vacuum vacuum
BuOH .H20
extract(5.4g) extract(33.9g)

Fig. 1. Fractionation of ethanol extract from onion.
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oA Y] % 7HA = byt
o rgogE sl %alﬂw 72%, k=t o] 66%, 2~
2 viehydl

ious extraction methods (96)
Extraction . Rotary . Enzyme
. t:
methods Pressing crushing Centrifuge treatment
Juice yield 66 53 72 82

Table 2. The yield of onion juice by heating temper-

ature and time (%)
Heating Heating time(min)
temp.’C)  Fresh 10 20 30
Room temp. 66.0 - - _
80 - 83.0 825 82.0
100 - 78.0 75.0 70.0
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Table 3. Change in concentration of free quercetin— A7 2AE B e b sle] F&la 2
related substances of onion extract by water A3t A5} (Table 4), Eoll 48} vhar4x] & Awtd oz

Temp. Time Free quercetin related subst_ances F22%7l 3 EE A7) AR 2Zako] Z)3k
CO) (min) contents(mg/100g fresh weight) £ Bo)7 gy, B 100°CE 7Fd e A9 st 2
Rutin  Quercitrin  Quercetin ~ Total Uehdt} 2 AL E 2h7be] 24t E oA 7hg o
(. ! FEE¢ 5 100°CAA 347 £k 238 2704

Room g5 040 - 015 055 % oo wlws) w, 1% Aol A 3.60ma%, 3%
emR. o 052 031 020 103 A4 475mg2%, 5% = AFl A 475mg% 2 27} o)

180 0.53 0.29 0.23 1.05 .

30 o4l . . 0l bt F57t /MG E S5 Fo] S By 2

60 054 t 0.16 0.70 2} 3%l Aol e aA FhskA 99

o B L5 G5 O 00 oievedE 20E AL AR &
180 062 017 027 106 RohE of 24v) & FEEE Relon, 3% 2t ¥

30 053 017 021 097 el A2 A wrk 7 44 32202 A

60 057 0.19 0.30 1.06 = et et o 8hg ol Al E o oM EYEY 329 &

[ o i S el g ALgote] FHLES AL FEAHS
180 076 0.22 0.45 1.43 308, 604, 90, 1208 2 180+ E<F 27t 5519

30 o081 0.28 045 1.54 2l quercetin #HEA & 54§ A7 (Table 5~7),

100 gg 88; 8% 82}9 }gg AN &FEE ALg3te] &3 7§-_?—T‘:— rutin, quercitrin %
120 0.92 042 058 1.92 quercetin®] §=Fo] 3087t &4 1. 08mg9s, 0.85mg%

180 0.94 0.45 0.59 1.98 9 1 59mg%E 2zt Bl o}, S2& 3A 7 Tl = 1.20

t: trace mg%, 1.08mg% ¥ 1.90mg% 2 Z+7+ v}eh} Auke o

B2 32X Z4E Z7HgE Rolne oyt o
SAAT gebobd Ao ARAYE 2UA AT o) niulsisic 2 gero s wlms w2324
“E‘ 100, 3% = 5%i lr‘ E %E] <}'°:1 ';;L‘%%E ‘3—71 _7‘ 7]1,01]/(_1 4.18rng%i H]E_;(_q' —;‘7'“ "]'E}‘fl‘f-’ﬁ:] 1 O]Ao}

Table 4. Change in concentration of free quercetin-related substances of onion extract by acetic acid(1%, 3%

and 5%)
Free quercetin related substances contents(mg/100g fresh weight)
Te(:)mp. T‘f“e Rutin Quercitrin Quercetin Total
(°C)  (min)

1% 3% 5% 1% 3% 5% 1% 3% 5% 1% 3% 5%
30 035 042 043 t t t 0.31 0.50 0.51 0.66 092 093
Room 60 047 071 061 t 0.12 0.22 0.34 0.50 0.59 0.81 1.33 1.42
temp 90 051 082 080 t 0.25 0.25 0.38 054 . 061 0.89 1.60 1.65
120 057 084 085 028 038 0.29 042 0.54 0.66 1.27 1.76 1.80
180 062 088 0.90 031 042 0.36 0.40 0.80 0.64 1.33 2.10 1.90
30 057 074 081 t 0.32 0.42 0.33 0.56 0.54 0.90 1.62 1.77
60 054 077 081 t 0.38 0.38 0.47 0.66 0.65 1.01 1.81 1.84
50 90 064 084 0.86 018 039 0.41 054 0.78 0.76 1.36 2.01 2.02
120 066 092 0.9 020 032 0.35 0.55 0.77 0.77 141 2.01 2.07
180 067 093 0.90 021 040 0.41 0.55 0.96 0.89 1.43 2.29 2.20
30 060 072 069 032 029 0.32 0.84 1.28 1.30 1.75 2.29 2.31
60 0.68 092 0.8 031 035 0.38 0.96 1.30 1.32 1.95 2.57 2.55
75 90 0.76 092 09 035 045 0.42 1.07 1.30 1.34 217 2.67 271
120 0.77 098 093 041 048 0.43 1.23 1.40 1.33 241 2.86 2.69
180 082 108 112 038 052 0.50 1.31 1.42 1.38 2.50 3.02 3.00
30 086 122 119 038 049 0.45 1.12 1.32 1.42 2.35 3.03 3.05
60 092 136 1.39 042 072 0.62 1.60 1.86 1.75 294 394 375
100 90  1.02 126 136 043 089 0.90 1.69 2.28 1.98 3.14 443 4.24
120 112 145 143 062 092 094 1.86 2.16 2.20 3.60 453 457
180 1.14 164 159 058 093 0.92 1.88 2.20 224 3.60 475 4.75

t: trace
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Table 5. Change in concentration of free quercetin re- ZALE ALE8le] 1417 FF4] 3.94mg%_‘145 Eaa
lated substances of onion extract by ethanol ke woloh g, oAl E3} ol EYEYE AlLs]
. e o kA B8 25
©C) (min) ABrE"o] F& 2417t 1.62mg£i =
Rutin  Quercitrin Quercetin  Total AN pgo} oehe s 22 F 80] AR YA
30 108 0.85 159 3.52 e 324 245 A sA] 23 2 o2 eyt
e 120717 o

emp- o9 118 112 188 418 Yupragel ShEs
180 120 1.08 1.90 4.18 ofu} 22 ol Zo)| A] quercetin B4 & 3|55 W
EE B ES Al S S5 Hste o4t
Table 6. Change in concentration of free quercetin re— 2225 WA S22 FE o dolMHelE FEhe Y
lated substances of onion extract by acetone 2 2 Flg 134 7ro) _"g .6}@ ode 7zt 23 B3} oS B
e T i iy A et £14 10108 o0k 5

(°C)  (min) A% @-‘4’% Table 83 Z+}
Rutin  Quercitrin Quercetin ~ Total Ft2zEd) 2 LujrEEe] Feks ¥ (Fig 1),
30 0.70 062 t 1.32 I} kg ollehe 12LE 5% F o3 553t 42
Room o0 oe ol on % oFah otk 3 EEL 3 14802019127, o] ok ol
TP 120 104 080 024 208 EFEET Lo TA A EE 2010109
180 1.06 0.74 0.45 2.95 v/v/v) 1LA 33 3% 553t ASEEE 0.2g2 &
t: trace Sz, AFSA 2 e r 38 aZ2XE, o
}

Hom g
doAldol B, Sx3 et 4 533
slo] #3852 7}7) 0.4g, 0.6g ¥ 54gS
o2 ERIE 339g8 A}

Table 7. Change in concentration of free quercetin re
lated substances of onion extract by aceton
itrile

- ol & ofu} o t2FEE2 7t —F_'r Eoll hailA FA
Free quercetin related substances o i
Temp. Time contents(mg/100g fresh weight) 3 quercetin E 2] F ko vl sﬂ X 5i(Table 8)
(°C) (min) - )AL= o = == ==
Rutin  Quercitrin  Quercetin  Total 1501 014%, FR2EFZ o] L15%, o obil=
20 03 052 02 ® o] 77.36% H F-®HE-Zo] 21.38% 2 247 W] A A9
32 5 2% L o o1AL - e o
N 60 033 060 026 117 98% ool Al=opA Hlo] 25t SR AF L2 2
te??l: 90 029 0.72 013 113 o ol Bl E-& ok = 9l.2.H, quercetint quer-
© 120 0.36 085 042 162 citrin- dll ol Alg] o] EZof| rutine H-eh-&-Zo v] %
180 0.32 0.75 0.45 1.52 o] ola® S Bolrh
ZEA ol H3HE BolA| Wsgteh weha oAeheg A} o o
43} quercetin HHEA-E FE2F H5 A4 2
A7t A g 328 ez gdEglen, o a2 F FAbEQl 2y B(kauh) ) ofuzlAl
9} 2 A3= 100°CE 7524 71 $99 3% o g de F4AHE quercetin EAE £

Table 8. Content of free quercetin related substances of fractions from onion extract by ethanol

Fractionations of onion extract(40.5g/Fresh onion 1lkg)

Free quercetin

substance Hexane Chloroform Ethylacetate Butanol Water Total
layer(0.2g) layer(0.4g) layer(0.6g) layer(5.4g) layer(33.9g)
Rutin - 0.02 0.35 5.64 - 6.01
Quercitrin 0.02 0.05 9.56 117 - 10.8
Quercetin 0.03 0.34 1765 0.81 - 18.82

Total 0.05 0.41 27155 7.61 - 35.64
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