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ot=g|7} FESo| MAOFHMIL Ethoxyquin ¥ ZHFE0 HE

<Y eHd v=Este] MA AT ethoxyquin®] FHFF 42 93l §id o Frodst 8, &
i} ethoxyquin®] FFF B4 27AL vz B3 Ades oest 2ok §9d & o7 sxezte] Hd &
SIS 444-458 nmollA JERgew 3% e e s A UERAL oME, E22XE, WEs
9 o2 #A ekt 40 2g oA w2yt 2] Arte AdRE, oHE, E22XE 83
Hee £o02 ggtow FrMaE vl AFo] fuo] wEiM o vk AFRG 2.6 =7} =30 &
Hedd sxeglor AFHE Sl F2 OME, dEd i Fito] YRAFAAN HF AEHICH 7
ElY] I AS2EA] Ysith/Ethoxyquing] 2404 GCol| 23t EAbyo g dekst B4z A
Aot AgstA gttt HPLCO) 23 ethoxyquin®] #4318 13 ¥ X7t F&E9 &8
Z A o183 Ao) 7P EalFe] Fon A&FAE 0.0l mgl oItk AAEE 2 e syl
A19] ethoxyquin &L vZ3 299 AFAN v 7EHJ oW ethoxyquino] ZHEE AFol A&HA &
< AFE A7 o] #2A4 JePgh

Key words : ethoxyquin, 3HiFsHA], shZz)7), 27}

SRR

M 2 Fe 7Y AFOZ ethoxyquin®] AMET 2R 1AL
22 wpo] tisle] @ A7) o]Fo|A gt
szt Solanaceae ZH7FAH)  CapsicumZ(3L5-4) Ethoxyquin®] 72X = d4tst 283 E8fo e o
Annuums (L7-8)l Edhe AE2A 19 oFgo] o, & 200 gaiade] ek A A, A, A, FEALE
2A0] oF 40%°] RS XA Yok L de T S SolMe] s W RARe #g A 52
capsanthine, B-cryptoxanthine, zeaxanthine 52| 7}2E]=0]=A| o] gJow, HZ zz]FlelMe] ethoxyquin EAHH O RA 7}
Mg ekl low*o wlente] Ma glal dule] 7 2gzrEIE (GO 23 Y, UV F3HE71E o8-
HIERD C7F 398l o4, AEe, 2171888 s 2 2ol g 94 & HA ARvEIHFHMHPLC) WP EE
o] &EIL ot FEFEo] Fal, AP o] vrol HRAIA gradient elution HPLC ¥ 5 &wiz=7 58 223k okt
71 A 7 A A el sRls Rl e B4 el gk AFRASM07L Qg o]58] WEES ¥
gk ohet 8t 3, dghe) o] dojdth ™ FH: ol L BAAIZEY A8E a7slal 9o Thare]y) Al kR
EARE shdsta ghraykel At gh, & el A Elimol=rt s FE3kaL Qo] et Aol ofHIL HETH
T 2R BES] A R szt 89E ket A7F 02 mg ez Wi} vF AEIAIE TRe d7E 2
of B4, 5=, SAA 59 FAE AX £HER FH= 82 i dey g sEgyl FEECAY
7Weehe WhHol AT AEESer of7je] Mie] HEAE ethoxyquin®] Bt} A EAx9 A= AlF] Slo]
Asted FASIA| Fo] HyHEo] AMEF L Uk Ae) o] g A= AY gtk
ZH e mzejrl Mae] RS Eol7] sl Yidst wed AFH7EER S8EHY e R dEagt
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9] HFZTFPIE X8R UL BHE2A Sk ethoxyquing]
EEES 907 HEavle] x5 dotre A7t 44
ARSE ORIE, dgke, FEEXE, WSS Sigmarh(Sigma
Chemical Co., USAAIE-2 ARS3ISITE. TR she]rlel] EA)
e A5 89 2 ethoxyquin EAA] ARG EAL, ofdolA]
Elo]E, o E 52 HPLC ¥ GCE $9x= Sigmarl AEFS
AHg-SFA T

A g, AF A7HASTA) Bl g el =z
7 AEg guPaE 23k 24X FFE7) 02079 B
97} EE=2 3] UV Spectrophotometer(UV/VIS, Agilent
8453, USAE &S Fe) fAoA FH=E AL
Aol FFAE veplle 3991 460 nmE g8l 1 T
T8 233 & olge} 22 At wet Zk AlEe AVE
BIEkS Soi=

ASX164XF %
w

ASTA = 10

ASTA: American Spice Trade Association, W: AA e A
2, AS: 3%, F: ANJAFSZ ANS NBSo| <3 s
fRlale) F%, AFE 717184 97H164)

s=ayle] ZF-4u] B4, AFHHE FHAEP wEt A
A 50g, A2 1ml, FFHIVEF 10g £F9Y =5 37t
3l ZEAXZ 12} FRAIZ 275Y 15SmiE FH3l o] F
guj2e Hae GC= BAEYTt. GCHP 5890 Series II
Plus, Hewlett-Packard, USAy= E20|274Z7|(FID)E 3l &
2L Ultra-1(50 mX 0.2 mm)& ARG o AHL=, FYUF
9 AZR eu= 7}7} 40°C, 200°C, 220°ColA X3kt

12 FF7004 2ol FR/Y F EFE At 50 mo] &
A Fepe3e] Wi §EF 4570, 06% oMIES tixdoR
i) 1 miE 7Bl 23 2838l 279 1miE ek A8
o] ddZe] S At o] wf ARES vl HFEY
oue gxdd e 5 opEY 0.1%] WELE 1ml
E A715 AL AREEINeH GCY BAR7L FIDE ARSS}
3 ZEe HP-FFAPQ25 mX 02 mm)2] A& AMsigen &%
o] zAL 1A guje B4 wjel ke 270" BAMEFh

EFo) WA Ztzte] SulES 94X BEE &3si] &
P3G FY3K Yehd SaiEe] WAL ALt A
FAFME thest 2ol ALdsisch

ey = Wt % &v WA as) w3
R A R ET
FEE e o

_ 34xFEHh)x100 8wisae] wiA

T Ee %35 T WAvAY uF
Wzel7lo] AFIE ethoxyquin®) JF £Y. Tzl

AF3le ethoxyquin®] FHS P3P sl WA ged=

ethoxyquin®] 358 AL 3Tk AEE 2% flaske] F3

Table 1. Analytical conditions of GC/MSD Spectrometer for
ethoxyquin confirmation

Instrument GCQ plus Mass Spectrometer (Finnigan, USA)

Column DB-5MS (30 m x 250 um, J & W Co., USA)

Injector Temp. 230°C

Detector Temp. 280°C

Oven Temp. 100°C (2 min) 8°C/min 140°C (1 min) 10°C/min
200°C (1 min) 15°C/min 260°C (11 min)

Gas Flow Rate He (1 ml/min)

Ion Source Temp.  180°C

%al:llrs).fer Line 275°C

Ion Source El

Injection Mode CT Splitless

% 7)o ethoxyquin®] EFE(EE 113mgl") 2mi¢t 7zt
o] £0)E 18m/ WX 20mE & F T4 G 7PEA &
E & gy} £E9L W Il 1087 2R F
1 PS (phase separators) ¥X|(150mm, Whatman Co.,
USAZ o3t} HEFHoZ 25meE F-83k] HPLC ¥4
£ ANEZ 34t} HPLC(Agilent 1100 Series, USA)¢]
column® p-Bondapack C,(300 mm)S AME-3HATH #4419
o]%A+&  DBHT(dibuthyl hydroxy toluene) 50mgs
acetonitrile : H,O (3: Doll €38t] ARSI #4207 ml/
min, 3L 37194 360 nm, B 435mE e
oven LEE 4°CZE 3] EA54T} Ethoxyquing EFEEFS
g2k, oeolEo|E, ol EUEY, olHES ZHZh &l
13mg ! BEE s43led AMgsigion sl5g Algd A
3 ZEZNL 113mg 9 ethoxyquin 2miE SHIEHEZ
25midl] gaisk X8It 2 AFAA 9] ethoxyquin®]
S AL Y3 29 gD Hzalyt S g A=
o A& 2g2 At S 20ml VIt FEE 93 7P
A BEo] ¢As| &3 F 1087 ZF A7 F 1 PS o
AE olgsld A3 F HAF 25miE L3 HPLCE
d ). 2o Fzest FEEr HPLCY 28|
te wREze 7iAE AEEZ0] ethoxyquinlA &Rl 8}
7] 9}5}d GOMSD (Finnigan, USAYS ARE3lpon ojmjel
Nz7AL Table 13 7t

m\‘r-Ej:i

T

Zn o N

£od 20 Byt FEE R A7 v &
o) me Lo vEale) A FruEE AP S8t
o] AEA7E TN Wt AEE &Hsl] BT de
Table 29} 2t} Follxje} o] &7 e#lo] opilE, EEE
2, e 59 gvicle A SHAeY Ak ¢ 4
Al =R o AA=e] e g Bt We FEE Y2
Yehhglew gafel we Ao F59°¢2 44 omolA 458 nm
olglor mgkgo] 7P W FFuEE velith. E3h 460 nm
o 4 spgeiriel 2} gafof o3 29 AFES ==
dghgo] 713 Ekow Tee] oMlE, EREXES TO%
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Table 2. Comparison of absorbance, maximum wave-length and
color index with solvents

Solvents Maximum wave  Absorbance of Color index
lengths (nm) 460 nm (O.D.) (ASTA)
Acetone 450 0.4386 1530
Chloroform 458 03162 1326
Methanol 444 0.2298 577
Ethanol 448 0.5008 1603
3500 [

3000 T

2500

2000

Color index {(ASTA)

1000 |

Acetone Chloroform Methano!

Fig. 1. Color index (ASTA) of paprika extracts with different
solvents and countries.
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Fig. 2. Gas chromatogram of solvent residues in oleoresine paprika
(1st distilled).
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Fig. 3. Gas chromatogram of solvent residues in oleoresine paprika
(2nd distilled).
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Table 3. Contents of solvent residues in oleoresin paprika from

different countries (unit: mg ™)
Solvent 4 etone rés‘;ml DCM+TCE Hexane  Methanol
<30 under> LroP <30 under> <25 under> <50 under>
Country <50 under>
Spain D ND ND D ND
India ND D ND D D
USA ND ND ND ND D

D: Detected, ND: Not detected, DCM: Dichloromethane, TCE: Trichlo-
roethane.
< >: Standard.

oJ#ft}. Ethoxyquin®] NPD A&7]& o438t GC £49) 3l
oIM 23mgl'e EEANA T peak® AZHYA T peakd)
zo|7} v Gol HIFHQA AlLte] oM. mEA HAE: o
A7t 23mg e FEYeR He FFo] AZ9] WM E
AR ¥ Aoz Azkdrt. TF PE71S ECDR vl
NPDoI M9} 2+ =2 B35S A9ode & M e
peak7} e 21181717} o HTHAEA=). Lopez9}t Riba®
£ NPD9] HA&71Z 0183 ethoxyquin®] AZ3A7} 2.5mg
ol olglom, o] WS o8] FHAe] 29l ulE} I¢g
&) 22 UERINZ S5E-L 77-82%) FEOIUTL B15tt

8lH HPLCE o] &3l AlEd &ujHZE ethoxyquing
2.4 mg 'E H7IslA IFEE A A7 oES AME)
P W 1024%=A 7Y =R HOIAH O ET} 98.9%,
ZFo) 96.1%9] 3|&-S ERATAEAR). v oliE
o] A% 358 Eou, Fg 49M¢} Zo] Jart 2502
vehgo2A AFAQ) PO Eelso| 4 agkon, of
AEVEZY] A9 cthoxyquin B0 EE g7t & H3o
U Ao S8i7t B4 Yot 39es ST S jidlen
AQolEle|EE ofHES} o] S4ge For} B)=e) Yy
7} RksiAl vehgozal ARl Baugoma #3skA
oottt oplE H odoMHIES AMSE 79 peak7t B
Ee A7 YR UEhbs 990 olF §ule) salTzolA
Flokrdrlel st 5 el NAR AAEE ST Yol
ethoxyquin®| ©]2} o}l 71 NH-9| rie} FEZH 08 +
24T FAs) e, vidd) Fite) AE FaAY
€ e F flo] @Y peak® UERY ZoE AZHET o)de]
AFold gL tdi voy Beles) a9 e 22
Sz ke Agsle] B8

olde) A% A= He®t Ackman'®o] ethoxyquin® T
o TS vRE Q9o w A YHE BEo] o] &
oJo 9] HE ethoxyquin®] FEHEUE oPEVEZS] AR
< HPLCY oA AqepA] f¥trkar g Ao} dX|sh.
g Corti 509 At P wollA Z{F3te ethoxyquin®]
HPLCH-A{o| A BAwya £ x70] t2xq 3480
95.5%% VEMITH: Aot fARIASH, Vinas 92 M4
Ao o3t Belso] 4| Fol od olElo|ES] SuiE A}
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I FAEE Ak ode e mEelglola g
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Fig. 4. Chromatogram of ethoxyquin in different solvents by
HPLC. 1: acetonitrile, 2: acetone, 3: ethyle acetate, 4: hexane.
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Table 4. Contents of ethoxyquin in oleoresin paprika with countries

Country COI(I;;?IS)TD Standard area Sample area Volume of sample (g)  Final vol. (m/) Result (mg I™)
USA 0.01 438.08 596.51 2.1 25 0.16
Spain, I 0.01 438.08 1212.83 2.0 25 0.35
Spain, II 0.01 438.08 0 2.1 25 0
Spain, 1T 0.01 438.08 0 2.1 25 0
India, I 0.01 438.08 0 2.6 25 0
India, I 0.01 438.08 0 2.3 25 0
India, IIT 0.01 438.08 0 2.0 25 0
India, IV 0.01 438.08 0 2.0 25 0
India, V 0.01 438.08 0 2.1 25 0
India, VI 0.01 438.08 0 2.6 25 0
N 15,00
100] (a) (2)
o 80 ° 15.05
Q € 100 |
o
2 601 3
2 3
2 ) 3
© 2 ]
€ 2 g ®
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Fig. 5. Total ion chromatograms (a) and mass spectrum (b) of |
ethoxyquin standard by GC-MSD. 0 " —
0 100 200 300 400 500
m/z

W oRalEoloA] AEE ethoxyquin® FHF#HE 0.02-0.1mgl!
o] dimeri= 0.1-1.0 mg 0|tk A3} AN

L3 Schreier”= HPLCE ol &3t FEALEA
ethoxyquin®] 0.25-289 mg [' -3l Utke ®Bug b e
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&l vlsl diideR =& kelgied ol Axke) o
E odoMEolES FE82 AMSI AEEA7E 01 mg !
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Ao A7 W Cori 590 FREXES FEEVIE
AREIL PIERE/RINHE 23-8-AS oE o R 3o 48k 4
I HESATE 025-40mg 'Y w HAAAY TS 7RI
3% Halehe Adoldt AR oot e Aole Euie A
Z7] T Xz 2% Aol 7IIEE AoR AzEII
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A Study on Detection of Residual Solvent, Ethoxyquin and Color Stability in Oleoresin Paprika Extracts
Seon-Ok Lee, See-Kyung Lee'*, Suk-Hun Kyung', Kil-Dong Park®, Hee-Gon Kang® and Joo-Sung Park® (Dept. of
Food & Drug Analysis, Food & Drug Administration Seoul Regional Office, Seoul 135-793, 'Dept. of Applied Biol.
and Chem., Kon-Kuk University, Seoul 143-701; *Dept. of Food Industry Korea Health Industry Development
Institute, Seoul 156-800, 3Seoul Metropolitan Government Institute of Health & Environment, Seoul 138-701)

Abstract: Effects of ethoxyquin on the color stability of oleoresin paprika extracts and amount of residual
ethoxyquin, a color stabilizer, in commercial extracts were determined. The oleoresin paprika extracts dissolved in
ethanol gave the highest maximum photo-absorbency at 444-458 nm, with the color index of United States product
2-6 times higher than that produced in India. The residual solvents in oleoresin paprika extracts were mainly acetone
and methanol, although some other extracts also contained small amounts of hexane. HPLC analysis was determined
as a proper analytical method for residual ethoxyquin assay in the oleoresin paprika extracts, particularly when
hexane was used as a solvent. The residual ethoxyquins were detected in the extracts produced in US and Spain
which had relatively high color indices.

Key words: ethoxyquin, antioxitant, paprika, color index
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