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Study on the determination of the extent of heat treatment in foods by use of an Enzymatic Activity Test

Yukari NAKATSUKA*, Tomohiro IGARASHI*, Jun YAGI* and Takayuki KATAYAMA*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

In the Customs Tariff Schedule, foods are classified differently based on whether they are heat treated or not. Therefore,
whether food was heat treated or not is to be determined by the catalase test in which with the addition of hydrogen peroxide
causing foam then it will be judged to be (+). However, there are some samples for which judgment by this method is difficult.
Under such circumstances, in this study, we focused on the peroxidase enzyme, which had the same role as catalase and can
decompose hydrogen peroxide in vivo, and studied whether values obtained by quantifying the enzyme activity of peroxidase
could be used as an indicator of the extent of heat treatment. As a result, it was possible to quantify the enzyme activities of

peroxidase even for samples in which it is difficult to judge whether they were heat treated or not by the conventional catalase

test.
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S sl (L)
VTAJ1 (FPHBIRFE - BEBR) Thysanoteuthis rhombus
ANAA T (RIGEPE - 4) Todarodes pacificus
N7 Z7avA D (ZAFE - f#) Sepia pharaonis
T —/VIROWDy (PEE - HER)
V=T —RKI v I AFDOVD) (XA - W)

- /NG (ilgh)

22 HE
100 mM Y BERETE (pH 6.0)

O ABETKFET R U L - TKF FOEHEET ) RO
DABBKFEZ T MU v A 12Kk FIEMEETE) ZREL, &
ROEEE 100.0mL IZA AT v 7 Lizb O

0.50% (w/w) EEE{bKIRK

30%iEE LAk (FIYEHMSRT2E) 1 mL loxh LA A%

ik 59mL 20Nz 726D
5% (wiv) B r b a—LKaiR

v'r 4 a—/b (SIGMA-ALDRICH) 0.5 g {ZxF L CA A%

Bok 10mL 22 72H0
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0.1% (wiv) T VIIET VT I VKR
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242 (4) #WTE3 (REREORED

B 1g 3g 5g 10g %43 mm AOKE IITHWT L2,
ST TR, SmL OA A UK EINZ, 4°C OREIE
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WS DRIEE, AEEI/TA A 2K 2.1 mL, 100 mM Y
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A FUF—PE (#FEE) 13X Formulal XV EH L.

Quantity of enzyme(Units /mg)
Fean  pmn o P T T S,
_ ({AA420/20 5 of sample solution) — {(AAy; /20 s of blank} ) X 3
12X 0.1 % (the amount of sample(mg/mL})

AAyy : Absorbance increment at 420 nm
3 : The amount of sample solution (mL)

12 : Absorbance coefficient at 420 nm of purpurogallin 1 mg/mL

Formula.1 Calculation method of enzyme units

728, Formula.l {28V T A Apno/20 s 1 420 nm (Z351F 5 20 FDIE
TOWSEEREMSTHY, 5 pEORERFO S B, BRI 5K
Ke7eb 0005 20 BOM TOWNREIZ L EH L.
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Fig. 1 The time change of absorbance at 420 nm either by the shred method 1 or
by the homogenization method
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Fig. 2 The time change of absorbance at 420 nm by the shred method 2 (time
comparison)
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Fig. 3 The time change of absorbance at 420 nm by the shred method 3
(comparison of samples” amounts)
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Table 1 Results of the peroxidase quantification and the catalase test

heating the pe-rox1d.ase the catalase
Samples . quantification
time . test
(units/g)
0 min 0.0882 +
Thysanoteuthis rhombus 20s 0.0234 +
100 min 0.0016 -
0 min — () +
. 20s 0.0147 +
Todarodes pacificus (body) 5 min 0.0080 +
100 min 0.0002 -
. 0 min 0.0173 +
Todarodes pacificus (legs) 100 min 0.0009 _
0 min 0.0268 +
Sepia pharaonis 20s 0.0042 +
100 min 0.0007
. 0 min 0.0051
frozen squids (roll form) 100 min 0.0002 B
0 min 0.0039 +
frozen squids (seafood mix) 20s 0.0056 +
100 min 0.0000 -
0 min 0.1127 +
red beans 15 min 0.0126 +
60 min 0.0000 —

X &

D) AR, WK Bl R, B2, P272 (1990), (RUEFERIN)
2) AWFIA, WIRK BEE . “EbFE, 520, P1218 (1990), CGRFEEFFIAN)
3) FBCHE, HEERE S BEEAL 727, PIs8 (1982), (WIAELE)

4) Enzymatic Assay of PEROXIDASE (EC 1.11.1.7) from Soybean, (SIGMA-ALDRICH)
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Fig.4 The time change of absorbance at 420 nm by the shred method 4 (squid samples and red beans)
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