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This study was performed to establish the precise and rapid method to distinguish croakers through the pigment
analysis of colored imported white croakers for adultration. We surveyed the coloring behaviors, extraction test
by water and organic solvent and using pigments such as targeting, curcumine, and azo dye products. The
pigment of yellow croaker is not stained on wet cloth or tissue which is rubbed on epidermis of yellow croaker
and was not eluted in water extraction test, while adulterated pigments were easily extracted by water and
acetone, but edible diluted yellow, Yellow No. 4 and Yellow No. 5 were not extracted. Reactive pigment was
detected easily by extraction with water and dispersed pigment was also detected by extraction test. As a resuit
of discoloring characteristics of carotene having similar structure to yellow croaker and azo dye by oxidation and
reduction, azo dyes were not discolored by oxidation with sodium percarbonate or peracetic acid but that were
discolored by oxidation with Fenton reagent after lhr and by hypochlorite promptly. On the other hand,
carotenes were not discolored by sodium precarbonate and Fenton reagent but discolored by sodium hypochlorite
after 2 hr and by peracetic acid promptly. Azo dyes were discolored by reduction with sodium hydrosulfite and
sodium carbonate but carotenes were not discolored by these reagents. This discoloring test was applicable to
detect adulterated pigments and other marine product.
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carthamus red, gardenia yellow 2 annatto extract= Wako
Co.(Osaka, Japan) AEE& TY3tel A&, food
diluted yellow pigment(giucose 91%, food yellow No 4.
9%)9} food diluted compound red pigment(glucose 94%,
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FHFYHEY: Sodium hydrosulfite(Na,S,0,)} sodium carbon-
ate(Na,CO,)E A3l 60°Ce] Eof sodium carbonateS &
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2} sodium carbonateE HZo} 7FHA HIGH T A ofH
£ S

23lakg-®: (D Sodium hypochlorite AF&3}e] 60°C 9
reactive black 59} 7I2® MAE zZhzF WO o)L wwlshd
A 12% NaOCl 98 2718190

@ A290AM reactive black 58 o] &&A7 § wurs}
WA sodium percarbonates {718tal FRE A4 chloro-
form, H,O ¥ methyl alcohols o] MAE CHClL, Ho2



27)9) B2} Q1914 0 2 Hal

Aozt 7t=el a7} 8eid CHCl, 3o 2% H0
%} sodium percarbonateS 718}t

@ AH2olA reactive black 58 Eo| &sAz] & wuls}
WA fenton A2k H7FtgTh 7HRE MAE 7o WO
2 CHCLE 838jA17] & snbePaXM fenton A9k H7iet
2.

@ Aol reactive black 55 ol &sjAlzl & wuks}
A peracetic acidE Z7tetith FREMLE THe WO
2 CHCLA &8iA17) 3, AWsPAA peracetic acid® 27}

%
B U AA9) A4S HAAL,
M2o| TLC 24

FFl Aa 99 ZHE o] Aol opESR
MAE 5T U2 oMIES petroleum etherS 713}

& 93] 8N oy ZSAhEES ety $Ed%
3 petroleum etherd &2 2|3 &, petroleum ethers S 7+
PEFot NFARuEIHAE PGk AR F
A o] He= oM ESR MAE FEA AR W
HH3] geEo] FEEE AY FEER AE FEE
<l okl Eel &l FEEE Mav 5 S AUSH
gk Th&  i-buthanol : n-propanol : ethyl acetate : H,O2:4: 1:
3)e] S Z=7 (D3t acetone : n-hexane(1 : 1)2] &) A (IDllA]

>

fon B

i

z Hz
HgaNgUL, NEHHEYH
L BEAL, AL, TR FEA L, 4§
5, A8MLFAASE, SHPENL, 29 A

! A5} e S

29)e) A wojuol

B

f
AP
A

%
By
lo

O
:l>
>,
s
&y
i
)
1
i

v

A4, QREEA L, FHZ e doln], 48814 EFHA
Fops, AEMRGAASEE F2714 00
& YEhiIo, AR@aat 2ol @ HA e,

REIzrtEIY I E Pk 24zt A8 LE Ho)7] Ml Mol Y
38 AlE-d SWiZF curcumin, food diluted yellow pig- HAH WA JAzr) Wi LEAT A4 718
ment(glucose 91%, food yellow No 4. 9%), food diluted O E Aol HW HAEE B3| g Mo} gz
compound red pigment(glucose 94%, food red No 2. 3.9%, Mol FEoRE v BT WA, 2AE Ad £
food yellow No 4. 2.1%), tagetes extract= methanol, 2zl ZA2r] A4 Bejo] BuRZAE B Yol MAE
carthamus red, gardenia yellowiS water, annatto extracti= Z29 T, T HAZE A AN gyjxsde 2] A
alkali solution, carotene™ chloroform, methanol % water, ool BF7RE oplE] Yol AA4E FE3 A3 Table
food yellow No. 4, food yellow No. 5% acetone, yellow 28} zhoktt, AzE7iel 2A H9l BHE Wojulo] {718
croaker pigmentt acetone, petroleum etherS ARE&}STh ol opiEC R MAE 2FF A Fx7] Mae obiEo
Qe FugAoR YoM, FYs WL 9 9
Bzole] Molmael gHdMaol SN I THEW XA o &l TLCE FstR& W= Marh fetor Hol
2 32 JFdont FAR N9 ENE BAE A ggeh el AFHoe AME Aane) wug o
= W ALr) e #9219 3 peracetic acidE 4~3 Eow &L v HAarg g 2345 el of
Table 1. A measure of coloration for each pigment added artificially to yellow croakers
Pigment Coloration Remarks
Curcumin O
Food diluted yellow pigment" O
Food diluted compound red pigment” O Showing different color
Carthamus red O Showing different color
Gardenia yellow X
Tagetes extract O
Food yellow No 4. O
Food yellow No 5. O Showing different color
Annatto extract @)
Carotene O
Reactive dye O
Disperse dye A Gathering of color-particle not colored

D: Glucose 91%, Food yellow No 4. 9%.
Y: Glucose 94%, Food red No 2. 3.9%, Food yellow No 4. 2.1%.
O: colored A: colored a little X: not colored.
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Table 2. A measure of extraction for each pigment added artificially to yellow croakers

Pigment Water Acetone
Yellow croaker pigment X O
Curcumin O O
Food diluted yellow pigment” X X
Food diluted compound red pigment® X X
Carthamus red A O
Tagetes extract O O
Food yellow No 4. X X
Food yellow No 5. X X
Annatto extract O O
Carotene O O
Reactive dye A X
Y: Glucose 91%, Food yellow No 4. 9%.
?: Glucose 94%, Food red No 2. 3.9%, Food yellow No 4. 2.1%.
O: extracted A: extracted a little X: not extracted.
Table 3. Results of oxidation and reduction for carotine and reactive Black 5
Reagent Carotene Reactive Black 5
Sodium hypochlorite (NaOCl) ‘ Not colored Discolored
Sodium hypochlorite (NaOCl) Discolored after 2 hr Discolored 1 hr
Sodium percarbonate (~25% H,0, contain) Not colored Not colored
Fenton reagent (Fe™+H,0,) Not colored Discolored
Peracetic acid (CH,COH, 32wt%) Discolored Not colored
Aoz AAgE FEZPS W MHE FE2LIL FHF A Table 4. Result coloring of azo dye and carotene by reduction
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using sodium hydrosulfite and Sodium carbonate

Reagents Sodium hydrosulfite (Na,S,0,)

Colorants and Sodium carbonate (Na,CO,)
Azo dye Discoloring
Carotene Not coloring
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| At3lur-goiA azo@E+ sodium percarbonate
(~25% H,0, £3H9} peracetic acid(CH,CO,H)o A= 44 0]
HA @kor}, fenton F(Fe " +H,0)NA = 1A17HE A5
2037, sodium hypochlorite(NaOClellM= BlZ A E Q). o]
o] Hste] FLR2EIMAE sodium percarbonate(~25% H,0, X
) 2 fentonA] F(Fe+H,0,)004 &M A ko, sodium
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acid(CH,CO,H)M e vt2 2=t 3, sodium hydro-
sulfite(Na,S,0,), sodium carbonate(Na,CO,) AH&-g+ SAuH-g-
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Table 5. Result coloring of azo dye and carotene by oxidation

rﬂ
Ol

_lé
1z
5
e
g
i
=2
r <
L
e
-+

981

Reagents  Sodium hypochlorite Sodium percarbonate Fenton reagent Peracetic acid

Colorants (NaOCl) (~25% H,0, contain) (Fe™+1,0,) (CH,CO,H)
Azo dye Discolored after 1 hr Not colored Discolored Not colored

Carotene Discolored after 2 hr Not colored Not colored Discolored
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Fig. 1. TLC chromatogram of each pigment by TLC solvent I(i-
Buthanol : n-Propanol : Ethyl acetate : H,O=2:4:1:3).

@® Curcumin, @ Food diluted yellow pigment®, 3 Food red No 2,
@4 Carthamus red, @ Gardenia yellow, ® Tagetes extract, @ Food
yellow No. 4, Food yellow No. 5, 9 Annatto extract,
Carotene, @ yellow croaker pigment.

b: Glucose 91%, Food yellow No 4. 9%.
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Table 6. Reaction of peracetic acid for colorants

Fig. 2. TLC chromatogram of each pigment by TLC solvent
(Acetone : n-Hexane=1:1)

D Curcumin, @ Tagetes extract, (3) Carotene, @ yellow croaker
pigment
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9] A HieolRy 2E:AX7| RFEL FEE 4 ;
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Heh At e FHe) E o 32% peracetic acid 4~54
24 A7kl B2 =0t A3} S LA AP
2o g ZME Aol Aols Table 69 Ao XAy A
2ol e} e 23S JEE ¢ 5 i

ST 330 8 WEN: A2/ AL} obHEd] ¢

8 & =Ty goog FEuw, FEH i petroleum

Colorants

Result

Yellow croker color extract
Curcumin

Y¢Garthamus red

Targets extract

Annatto extract

Discolored (Impossible distinction)

Food diluted yellow pigment”

ycFood diluted compound red pigment”
Food yellow No. 4

YeFood yellow No. 5

Reactive dye

Not colored (Possible distinction)

Y. Glucose 91%, Food yellow No 4. 9%.
2. Glucose 94%, Food red No 2. 3.9%, Food yellow No 4. 2.1%.
Y¢: Different color.
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Table 7. Discrimination of TLC analysis and extract of acetone for colorants

Colorants Solvent (Acetone) TLC plate state
Yellow croker exatract Extracted light yellow color Not show the naked eye
Curcumin Extraced dark yellow color Show the naked eye
Food diluted yellow pigment” Not extracted
Food diluted compound red pigment? Not extracted
Garthamus red Extraced dark yellow color Show the naked eye
Targets extract Extraced dark yellow color Show the naked eye
Food yellow No. 4 Not extracted
Food yellow No. 5 Not extracted

Annato extract
Carotene
Reactive dye

Extraced dark yellow color
Extraced dark yellow color
Not extracted

Show the naked eye, clearly
Show the naked eye
Show the naked eye

Y. Glucose 91%, Food yellow No 4. 9%.
D: Glucose 94%, Food red No 2. 3.9%, Food yellow No 4. 2.1%.
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