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This study was conducted to assess the removal of residual pesticides and to obtain high amounts
of quercetin in onion peel extracts (OPEs) by 4 washing treatments. Washing is one of the standard
processing steps in obtaining functional food ingredients from onion peel. After a first detergent wash
(02% w/v) (DW) and hot air drying (80°C, 24 hr) (B), 4 washing treatments were tested, including
a second DW (C), ultrasonication (50°C, 10 min) plus DW (D), 0.3% H;O: (v/v) plus DW (E), and
blanching (95-97°C, 2 min) plus DW (F). This was followed by 60% (v/v) ethanol extraction and vac-
uum freeze drying of the OPE. The E treatment yielded 89.04% OPE and a quercetin content of 96.84%
in the OPE compared with the B treatment, and had the highest efficiency of all treatments tested.
The OPE was tested for the presence of 177 residual pesticides and three compounds were detected
in all treatments: cyhalothirn, fluquinconazole and procymidone. Cyhalothirn and fluquinconazole lev-
els were below the permitted levels for fresh onion, while procymidone was present in the high level
range of 128.01~133.46 mg/kg in all samples. The E treatment was a better washing method than the
others for removal of residual pesticides. It could reduce the level of residual pesticides without

changing the functional properties of the OPE.
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Onion peel
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(DW)

0.2%(w/v) Detergent washing

l

(B)

1st Hot air drying (80°C, 24hr)

}
l |

} }

2nd DW Ultrasonication (50°C, 10min)
©) and DW (D)

0.3% Hy05 (v/v) and DW Blanching and DW (95~97°C, 2min)
(E) (F)

l

Znd Hot air drying (80°C, 24hr)

}

Extracts with 60% EtOH (v/v)

l

Vacuum freeze drying

Fig. 1. Process diagram of onion peel extract



(40%: 30%: 30%), PDA detector (370 nm), flow rate: 1.0

ml/min, injection volume: 20 pl%th.
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Table 1. GC operation condition for residual pesticides analysis in onion peel extract

GC Agilent 7890A

Column DB-5 (30 mx 0.25 mm LD., 0.25 ym )

Inlet Temperature: 250C, split mode (30:1) Temperature: 250C, 1 pl splitless
GC-ECD GC-NPD

Detector \ . Temperature: 320C, Hz: 3.0 ml/min, Air: 60 ml/min
Temperature: 320C, Make up (N): 60 ml/min Make up (N3): 10 ml/min

Oven 130C (1 min hold) — 10C/min—220C — 5C/min —| 110C (1 min hold) — 10C/min — 180C—5C/min
240C — 10C/min — 300C (12 min hold) — 220C— 10C/min — 300C (6 min hold)
Trifluralin, Flufenoxuron, Tetraconazole, Isoprothiolane*, Fenothiocarb, Flusilazole, Fenbuconazole, Pyraclofos,
Dichlofluanid, Probenazole, Fthalide, Iprodione*, Mepronil, Pirimiphos-methyl, Methabenzthiazuron,
Disulfoton, Pyridaben, Cyfluthrin, _Tolyfluanid, Cadusafos, Napropamide, Esprocarb, Malathion’,
Tetradifon*, Indanofan, Vinclozolin, Azoxystrobin, Tebupirimfos, Fludioxonil*, Molinate, Diazinon,
Dithiopyr, Indoxacarb, Deltamethrin, Chlorfenapyr*, Myclobutanil, Triazophos*, Fenitrothio*/ MEP,
Dicofol*, Butachlor, Pyrimidifen, Dimethenamid, Tebufenpyrad, Pyrazophos*, Ftoxazole, Furathiocarb,
Kresoxim-methyl, Alachlor, Simeconazole, Fenarimol*, Cyproconazole, Dimethoate*, Dichlorvos*/ DDVP, EPN*,
Folpet, Fenpropathrin*, Prochloraz, Nuarimol, Diniconazole, Methidathion’, Bitertanol,

Pesticides Zoxamide, Etrimfos, Paclobutrazol, Tefluthrin, Pyriminobac-methyl, Profenofos, Cyprodinil*,

Fenamidone, Ofurace, Oxadiazon, Cypermethrin*,
Flucythrinate, Permethrin’, Chlorfluazuron, Captan,
Bromobutide, Endosulfan, Penconazole, Cyhalothrin*,
Propanil, Fipronil, Piperophos, Halfenprox, Bifenthrin’,
Lufenuron, Pyridalyl, Mefenacet, Acrinathrin,
Chlorothalonil*, Triflumuron, Flutolanil, Tralomethrin,
Difenoconazole, Anilofos, Triadimefon’, Thifluzamide,

Fenoxanil, Fenvalerate’, Procymidone” (68)

Azinphos-methyl, Phosphamidone*, Parathion*,
Fosthiazate, Edifenphos, Metconazole, Buprofezin,
Pendimethalin’, Phenthoate*/ PAP, Chlorpyrifos*,
Prothiofos, Chlorpyrifos—methyl*, Thiazopyr, Phorate,
Fenthion*/ MPP, Ethoprophos*, Fenazaquin, Terbufos ,
Hexaconazole, Tolclofos-methyl, Tebuconazole,
Iprovalicarb, Terbuthylazine, Phosalone, Metalaxyl,
Dimepiperate, Triflumizole, Diphenamid (60)

"Residual pesticide item inspected in imported food by KFDA [14].
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Table 2. HPLC operation condition for residual pesticides analysis in onion peel extract

HPLC Agilent 1200 series
Column Zorbax Eclipse (25 cm, particle size 5 yum, Cis)
Injector Injection volumn : 10 pl
HPLC-UVD HPLC-FLD
Detector
Wavelength: 254, 235 nm Excitation: 330 nm, Emission: 446 nm
Mobile H20/ACN 70/30, 1.0 ml/min (0-1 min) — 60/40(1-7 min) — 40/60(7-9 min) — 30/70(11-15 min) — 30/70(15-20
phase min) — 20/80(20-22 min) — 15/85(22-30 min) — 0/100(30-31 min) — 0/100(30-38 min) — 75/25(38-42 min)
Pyributicarb, Ferimzone, Cyhalofop-butyl, Trifloxystrobin, Fluacypyrim,
D%methylvmphos, Pyribenzoxim, Fe.npyroxmnate, Thlacloprld, Oxamyl, Carbofuran’, Aldicarb,
Dimethomorph, Pencycuron, Boscalid, Pyraclostrobin, Forchlofenuron, . 4 .
. . . . . . .. Thiodicarb, Isoprocarb, Ethiofencarb,
. Chromafenozide, Imidacloprid, Quinoclamine, Cyazofamid, Clothianidin, .
Pesticides . L. L . . Carbaryl, Fluquinconazole,
Cymoxanil, Acetamiprid, Pirimicarb, Metamifop, Teflubenzuron, .
. . .. . . . Fenobucarb, Thiamethoxam,
Diflubenzuron, Diethofencarb, Mepanipyrim, Flumioxazin, Pyroquilon, « .
. . . . . Methomyl, Methiocarb (12)
Carbendazim, Tricyclazole, Imibenconazole, Pyrimethanil, Pentoxazone,
Pyriproxyfen, Tebufenozide, Fluquinconazole (37)

"Residual pesticide item inspected in imported food by KFDA [14].

Table 3. Yields of onion peel extract (OPE) and quercetin by washing methods

Washing methods”

B C D E F
Yield (%, w/w of 100 g onion peel)? 3.74 2.76 2.79 333 1.65
R-OPE” 100 73.80 74.60 89.04 44.12
Quercetin (mg/g) 295.75+6.43%7  32531%7.75"  329.22+243"  321.48+126"  311.61+2.91°
Total quercetin (TQ)" 110551 897.88 918.55 1070.53 514.16
R-TQ 100 81.22 83.09 96.84 46,51

DRefer to the legend in Fig. 1.

?Amount (g) of OPE obtained from washing treatment and processing (60% EtOH extract and freeze drying), respectively.
R-OPE: Ratio of yield to yield of B.

Total quercetin: quercetinxamount of OPE.

R-TQ: Ratio of TQ to TQ of B.

Values are mean valuetSD, n=3.

Values with different superscripts within same row are significantly different by Duncan’s multiple range test (<0.05).
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Table 4. Pesticide residues detected in onion peel extracts (OPEs) by washing methods (mg/kg)

Washing methods”

Pesticides A B C D B F

Cyhalothrin 0.380.02”  0500.04° 042+0.01° 0.67+0.20° 047+0.02° 0.370.02°
Fluquinconazole 0.350.01° 1.96+0.02 1.810.03° 2.08+0.01° 2.23+0,03° 3.28+0,02°
Procymidone 217811257 13346+393°  12847+10.29°  133.67+21.71°  128.01#0.93"  131.5247.05"

YRefer to the legend in Fig. 1.
JValues are mean value+SD, n=3.
IValues with different superscripts within same row are significantly different by Duncan’s multiple range test (p<0.05).
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JRR2AY PARAFEES B39
L Z&%%"‘ 0}73“ ﬂli—% o8 ol A4
AA)E

2] (D), At} i“ﬂ*“ﬂ A TE) R HAZ+AIH A AT E)Z A
TEAAz YA AFSEES AXAY. FHPEAFEEY] F& H A
FarsteaA e+ 44 A2 E)7F BA e el vls) 2t 89.04% B
th EE ARAA F 177F 9 T4 E F cyhalothirn, fluquinconazole
‘3—! procymldone, 3—‘—”}01 Zﬁ%ﬂ <, cyhalothirm (%3 3471F; 05 mg/kg), fluquinconazole (0.2
mg/kg)< Z+7} 0.37-0.68 mg/kg 2 0.35-3.28 mg/kgl 2 55 (27-6081)E 1 3tH & 7|F gAY
procymidone& o] 128.01~133.67 mg/kgS 2 EStth wetA FHPAFEEY FFFTHE AsiME F
7HARl A dAe $ol Bod AR AARHU
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