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Abstract

To establish a method for sample preparation and analysis condition of high performance liquid chromatography (HPLC)

in livestock processing products, simultaneous and systematic

analysis was carried out for 9 permitted and 3 non-permitted

synthetic color additives in Korea. All of 12 color additives were well detected on XBridge Ci8 column within 25 minutes
and determined by HPLC with a photodiode array detector at 420 nm for yellow color type, at 520 nm for red color type, at
620 nm for blue and green color type and at 254 nm for mixed colors.

For a comparative study, two different sample processing methods were performed. One was a wool dyeing method which
is a current official method, and the other was a solid phase extraction method using Sep-pak Cis cartridge. The average
recovery efficiencies of spiked sample were 69.5% in the former method and 86,6% in the latter. 12 synthetic color additives
were not detected in 24 livestock processing products including ham, grinded meat and sausage.
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Table 1. Synthetic food colors used to set up the simultaneous and systematic HPLC analysis

Classification Common name Nick name Manufacturer
Yellow No. 2(Tartrazine) Y4 TCI Co.
Yellow No. 5(Sunset Yellow FCF) Y5 TCI Co.
Red No. 2(Amaranth) R2 TCI Co.
Red No. 3(Erythrosine) R3 TCI Co.
Permitted Red No. 40(Allura red) R40 TCI Co.
Red No. 102(Ponceau 4R) R102 TCI Co.
Green No. 3(Fast Green FCF) G3 TCI Co.
Blue No. 1(Brilliant Blue FCF) B1 TCI Co.
Blue No. 2(Indigocarmine) B2 TCI Co.
Red No. 104(Phloxine) R104 TCI Co.
Non—permitted Red No. 105(Rose Bengal) R105 TCI Co.
Red No. 106(Acid Red) R106 TCI Co.

::rﬁl_’,

A AEFTAL FAE 7RIS D AR AA o ©E B
20 B2 MAE HAIAMY O &3l Fola
2ol E 78 9)(paper chromatography) U B3 320} 1)
1|(thin layer chromatograpghy, TLC)E ©]&3t A4 1A
o0& o] {2 of7] 92l Ysff FU=e} FE =Tt "ol A|aL
Ut o]z gt E'Xﬂ A& weksr] Qs "”’\91 Aoz z9
B =0 o9 o}
g H o] *]Eﬂﬂitq o= =4 —IEQ} 215 Tl
g o2 HrbEN Qs A A ARt E LY
I (HPLO) & ©-&-3t £ 3 HE o] At=al lef,
2 AF o)A HPLCE ol&-sto] 88 etz i 9%5 23
F 1252 E}E"“’\Oﬂ gt Z}zF o) BA ) FA| A 9 gA
S gsto] FAMAE At A8 7be A4S gobEaiAt
1A]

[

ML o

2 Al

l
4

_>Lo°

rd'
=

m* ol
OI'

TR

2 M=

IANARE A|7HEE F 2AA 4%, # 10F, 27
§ 10%E W oR IuAYo|A &2 A5t F YeHadst
o Ao A&3F Tt Acetonitrile (ACN),
(MeOH),

acid, hexan, tetrabutylammonium bromide (TBA—Br),

methanol

ammonium acetate, ethanol (EtOH), acetic

ammonium hydroxide 5 AlFHEFEFEFS MerckAl AlES
ALESEH I, MARFEEZELS TCI (Tokyo Chemical
Industry)AF A& ©.& Table 13} Zt},

AFZFZOHO| XX L HEFZMO| AhM
mgoll SF+E 718 1,000 ug/mL &
o)E ZRLE _J;]s}oq ZA BN A =)

0 ug/mL %Ei ZA| 8k AF

g3tgon, FEFAHL o5 &9 10 uL¥y HPLC/PDA
(Agilent 1100 series HPLC system, photodiode array
detector)ol] ¢l 5to] oo WA zro g ZAFAT}

sl2
offul A &

4P AN stel At A7bEA e AR
ok 40 giml, HE S ALE WA A2 D AN

A% 243t

r

DAtEMH S 0|5t AIE%#QI ZH|

Al 5 g& Fatol(x S-et AR 9] 39-+= hexan 50
mlL2 23] &3t AYAA) SF4 25 mLe 76t =8
ol A W & EE o] EgslH A 80T A 3087t 7H319
o}, YA E2] (3,000 RPM, 1083t FHEE A|A 3ol 3
A7 8N 5 mLE F& 1% acetic acid 1 mL-& 718kaL o
0.2 g& go] 60T A 3087 ¥R A T G E ok
AA Wol 1% ammonium hydroxide 5SmLZ &R o] A4
SE A7) oL pHE 1% acetic acid® F3}511 72 1
mL7} EA 3 ok 0.45 um filter® o}3}3fo] HPLC A& &
Ho 2 AMg-BFA T

ol 1l

i

o

kI
2
0z
il
T
It
mjo
k=]
oo
ra
>
%
olco
.J:l:
|_o
P
g

-3t A7 9] % $-+= hexan 50
mL& 23] 2‘;%3]-04 AFAA) FFF 25 mLE 7Feto] =8
ol A e 2 & SstH A 80Tl Al 3087t 712313
o} ¥4 £2](3,000 RPM, 108)3te] JHES AlA L +4
Q]'/\] 71 84 5 mL2 3] 1% ammoniun hydroxide®2 pH

~6o.2 A3l on Sep—Pak Cis cartridget= et
10 mL ¥ 0.1% TBA-Br &% 10mL2 A& 0.2 A
3 & AZENS 2 mL/min® §4502 EHAA MAE
7EE 2R of] HfgAlH T, olo] SR 10 mLE 7FE A&

E‘
Kol
=
ekl
KX
=



A

AETRE F EREA A0 A B 9 HPLC B4%

A

49

Table 2. HPLC chromatographic operating condition for synthetic food color additives

Gradient system

Color type Wavelength of UV (hm)

Mobile A* Mobile B** Time Flow (mL/min)
Mix ed 254 100 0 0 0.5
0 100 18 0.8
0 100 25 0.8
Post run : 5 min
Yellow 420 100 0 0 0.5
100 0 7 0.5
Red 520 100 0 0 0.5
0 100 18 0.8
0 100 25 0.8
Post run : 5 min
Blue & green 620 100 0 0 0.5
60 40 10 0.5

*0.025 M ammonium acetate containing 0.01 M TBA-Br :

ACN : MeOH =65 :25:10

#% 0,025 M ammonium acetate containing 0.01 M TBA-Br : ACN: MeOH =40 : 50 : 10
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Fig. 1. HPLC chromatogram of the 12 mixed color standards by
simultaneous analysis.
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Fig. 2. HPLC chromatogram of yellow color standards.
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Fig. 4. HPLC chromatogram of blue and green color standards.
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Fig. 3. HPLC chromatogram of red color standards.

Calibration curve

Peak area
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Fig. 5. Calibration curves of colors by HPLC
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Table 3. Recovery rates of 12 tar colors by HPLC

Bhe) o] )34 Bh) 9 HPLO 242

A A 51

Unit ((%)

Recovery rate (%)

Color type

A* B**
Y5 67.8 82.1
Y 4 72.9 83.4
R2 69.1 90.8
R3 60.3 80.8
R40 75.1 83.9
R102 75.3 88.4
R104 70.1 87.4
R105 69.3 92.3
R106 67.1 94.1
B2 54.3 80.7
B1 76.1 87.9
G3 76.5 87.6
Average 69.5 86.6

* Official method
*% Solid phase extraction method
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