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Effect of 4-Hexylresorcinol Treatment on Melanosis
Inhibition and Residual Levels in Korean Shrimp

Young-Hyun Kiml, Jae—-Min Kiml, Jin-Sol Leel, Seong-Ran Gangz, and Ok-Hwan Lee'
JDepartment of Food Science and Biotechnology, Kangwon National University

“Food Safety Research Institute Analytical Laboratory, S—-Food Guardians Co.,

Ltd.

ABSTRACT 4-Hexylresorcinol (4-HR) has been used for prevention of melanosis in shrimp. Recently, 4-HR in EU
and other countries was authorized with maximum residue levels of 1~2 mg/kg but remains unauthorized in Korea.
Therefore, the aim of this study was to investigate the effect of 4-HR on melanosis inhibition and residual levels
in Korean shrimp according to various concentrations and soaking times. We previously reported that the HPLC-FLD
method can be used for detection of 4-HR at maximum levels of 1~2 mg/kg in shrimp. Our results show that residual
levels of 4-HR in peeled and unpeeled shrimps were in the range of 0.86 to 13.46 mg/kg and 0.02 to 2.33 mg/kg,
respectively. In addition, 4-HR treatment at concentrations of 10 and 20 mg/L for 72 h were effective for inhibition
of melanosis in peeled shrimp compared with unpeeled shrimp. These results provide basic data for the establishment

of guidelines and regulation related to 4-HR.

Key words: 4-hexylresorcinol, shrimp, melanosis, residue level

=2

—

M

Ao 22 A Re 78 5 474 AN A polyphe-
noloxidase(PPO)Z <& % &4 EHEA o o8] F= A=
o] 213} 2 ‘melanosis’ =+ ‘black spot’o]#tal EEE 4
HE o] dojdtt. o]FHA AHdE AAE A HA=

1=

o Al M= 2 EA7E HA] AN Qs A A A
o] F4& dol=g A Aok, FFolA des Qg
WA Asts dgety] flste] ANE ofAshs el o
3 B2 A7k o] FolA ghow, Akl H8-str] 9%t
g 7le 2 AU Tl AEEAT(2-4).

Aol M ZHEdE e Ojﬁ‘rﬂrﬂiﬂ} AP? A4
ol A T S A

PN
T 9}3 Ho“ﬁ

i
2
o

1l o

Received 4 March 2015; Accepted 17 April 2015

Corresponding author: Ok-Hwan Lee, Department of Food Science
and Biotechnology, Kangwon National University, Chuncheon,
Gangwon 200-701, Korea

E-mail: loh99@kangwon.ac.kr, Phone: +82-33-250-6454

FAATHE). A 2] A9 A5
Sl Zukgo] Agslo] melw Sabsin 4w
$o 3 wh B #polol upet v}
ATH6-8).

O~Z O
T

S AH&sf gk O}XWJ 0]'51”‘}%% A F A
Abgoll Al IRIRES 5 417hek ol dod
HAA 71740 FAE AFEo] FAE T o
Q13 Abg-o] FA1H ofsated Al AE-3E
gk A7 AAHRN e, YA AZA AA] 4-hexylre-
sorcinol®] AF&% 3 JtH9,10). 4-Hexylresorcinol& 4
kb o & obddltiar Q14 S= &2 (Generally Recognized
as Safe; GRAS)®E #H-= o] o, F=3 sfurteA=
1.0 mg/kg 18]aL oAM= 2 mg/kgs HHF3&F
o= At A H Al AFHMERE ARSSEAL 9l
th(11-14). 3FA 7 A 9-old FHH oz AWS A7
93l 4-hexylresorcinol A2 W) a AT= F =3
AAoltt, M99 24 AA|et7] Yot FAAAZ 4-
hexylresorcinol®} GV EF O 2 4% everfresh(Opta
Food Ingredients, Bedford, MA, USA; US patent nr

5059438)2t= Aol Hvjs o glon, @A) A AT
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2] brown shrimp(Penaeus aztecus)°l| 0.005%(15), pink
shrimp(Parapenaeus longirostris)®l] 0.01%(16), 18]
tiger shrimp(Penaeus japonicus)®l %3] %<& 0.5%
4-hexylresorcinols AF&-3le] WslE Pzl Ao] o]
tH(17). AR AUz AR MRS A a3 ¢
AR F F7H H8-8 SV 7= A S A7)
7] wjite] E&A AEFHIE AFE o] ST
wEbA] 2 AFgAE FuldA fEEE

(Litopenaeus vannameil) %< ©|-&3Fo] 7|<& FvE 1
= A GAA Y] 4-hexylresorcinol FEHT 2 §&

AAAIZ ] o2 A 5 4 W 9 HozRs8F
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B AdAdA AREE A= Auy M -(Litopenaeus
vannamen) €22 wFZ FAAAGA A AER Fufsto]
A3 A T 5T B ool A e & Aol AMg-Et
At} 4-Hexylresorcinol(purity=98.0%)3} phosphoric
acid= Sigma-Aldrich Co.(St. Louis, MO, USA), potas—
sium dihydrogen phosphate®} sodium chloride+ Junsei
Chemical(Tokyo, Japan)oll A 933 2™, acetonitrile
3} water= HPLC grade(J.T. Baker, Phillipsburg, NJ,
USA)E AM&3Fsitt.

XY M=xE Y RX| =A

2o AR AN 3.5% NaCl &9 4-hexylre-
sorcinolg EXxo| Wl Hrlsle] AlxsF om, Ad o AL
£ A= AEAS AASA Z2 A9-(whole)s #e 2
SAAE AAG A S-(peeled)Z AE 5ol e} A
S o] A8tk 4-Hexylresorcinol S #2384 &
2 A}9-¢} 50 mg/LL 4-hexylresorcinol HA] N 2+ &<t
A8 A 9-5 gz oz ALE3FY], 4-hexylresorcinol
HA N FEo} HA Ao & 4-hexylresorcinol®] X
F U AW s vlaskglvh A9k F A vES
1:2(w/v)2 3ol Table 13} Zo] =] x| wpe} =3¢
Ko, ARG A= JAA A Aol d5& dol 7°C
oAl 109 &<t A3k & dwlo] 2 et dF=FsS

BAarleh

Table 1. Treatment regime for shrimp

4-Hexylresorcinol

Sample concentration (mg/L) Time
0 0
Shrimp 50 2 min
(Whole and 5
peeled) 10 8 h,24 h, 72 h

20

R 24
4-Hexylresorcinol R3S FA317] ¢18] A 5-9 &
© AAE AAsEL YA (SFM-656CS, Shinil Industrial,
Seoul, Korea)& ©]&3to] w23}t A7 F Agol AFE-319]
o, Jonker9} Dekker(18)9] WS W3] 4-hex-
ylresorcinol 3#& A8ttt ARFE £48H7] Sl
A A 5 gs 4E8] Hol, T/ 10 mLE 7hele] 30%
5ot AL EE0] £ H acetonitrile 15 mLE 73}
30% Bt 23417 7]JAC 4020, KODO, Seoul, Korea)
E B3 #23 A7 & shaker(SI-600, JEIO TECH,
Seoul, Korea)°ll 4] 300 rpm&. 2 15% &<t F=319 o).
FEE2 9422 71(FLETA 5, Hanil, Incheon, Korea)&
o] &3lo] 3,000xgoll Al 33 YAEE shglen, A5
S 50 mL volumetric flaskel] %71 & @2
mL acetonitriles o]§3to] &2 WHHo= 23] vk F&
3lal 50 mL= A3kt FE53 Al 55 0.45 um mem-
brane filterMillex-HV, Millipore, Bedford, MA, USA)E
E3A17] % {LC3300 HPLC system(Labogene, Eresing,
Germany)¥} fluorescence detector(Shimadzu, Kyoto,
Japan)Z ©]§3}9] 4-hexylresorcinol IHF#HS #2483
o}, 248 78918 Phenomenex Gemini 5 nCis 110A(5.0
um, 4.6 mmx250 mm, Torrance, CA, USA), Z& &&=
40°C, o]sAo == 0.01 M KHoPO4(pH 3.0, H3PO4) <}
acetonitrile(40:60, v/v)& o]-&3lo] T&v o2 T4
atglom, fr42 1.0 mL/min, FY%2 20 uL2 3ko] o]7]
(280 nm) ¥ WE34(310 nm)oll A ZH43F3 )
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M2 BX517] 94 digital camera(Optio S1, Pen-
tax Ricoh Imaging, Tokyo, Japan)& o]&3to] A ¥
7°ColA 109 &< AR A9 HES olnA] HURE
A2 (Fig. 1), Adobe Photoshop 7.0 Imaging Soft-
ware(Adobe, San Jose, CA, USA)E o]&3&te] M| 31S
gray scale® H}MFAL invert 7]%5& &3 HHHAAIZ & gray
value® S57433lth 5783t dolzl gray value - o}
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Fig. 1. Digital photographs
of the development of mela-
nosis according to treatment
method of 4-hexylresorcinol
(4-HR) in shrimps. Non-treat-
ment shrimp and treatment
(20 mg/L 4-HR solution for
2 min) shrimp (A). Change
in melanosis during storage
at 7°C after 4-HR soaking to
various concentration and time

B).

—— 5 mg/L 4-Hexylresorcinol
- 10 mg/L 4-Hexylresorcinol
—4— 20 mg/L 4-Hexylresorcinol

7HB, 24, 72 S thEA 3o 10U3F 7°Coll A #1743 -

°
o)
¢} 9] 4-hexylresorcinol Z-F#S B43 Axt A £
o
A AAGNA e ASe] A9 AAGH e Aol A= gL
. o
4-hexylresorcinol®] A& A &S AL FQlsl o, 3
selel A ALt Qi 20 FAF Aol A 0.02 51t
mg/kg®] 4-hexylresorcinole] &% At} ¥4 10 mg/L +
SOl A 72413 JAIRE Alf-oll M= 1.36 mg/kgol HEE] 0 {
0 20 40 60 80
Table 2. Residual levels according to treatment method of 4-hex- Soaking time (h)
ylresorcinol in shrimps B 25 -+~ 5 mglL 4-Hexylresorcinol
Concentration  Soak Residual level (mg/kg) : ;g 2:% :EZX::?EE:E:
(mg/L) time Whole shrimp  Peeled shrimp o
0 0 Not detected Not detected £
50 2 min 0.02::0.002 0.87+0.002 RO
§h  Not detected 0.86+0.006 s |
5 24 h 0.11£0.001 1.25+0.003 £
72 h 0.38+0.002 2.67+0.008 8 S
8 h 0.11£0.002 2.33+0.008 M /
10 24 h 0.23+0.001 3.59+0.007 0 /
72 h 1.36+0.003 6.20£0.013 0 20 40 60 80
8 h 0.19+0.001 6.63+0.023 Soaking time (h)
20 24 h 0.56+0.001 8.85+0.028 Fig. 2. Residual levels of 4-hexylresorcinol in shrimp according
72 h 2.33+0.005 13.46+0.016 to soaking time. (A) whole and (B) peeled.
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Fig. 3. Residual levels of 4-hexylresorcinol in shrimp according
to concentration of 4-hexylresorcinol. (A) whole and (B) peeled.
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Fig. 4. Relative changes in the mean gray value of shrimp during
storage at 7°C analyzed using Adobe Photoshop 7.0 Imaging
Software (Adobe, San Jose, CA, USA). (A) whole and (B) peel-
ed shrimp.
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