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Evaluation and Reduction of Tropomyosin Allergenicity in Commercial Processed Low-Value Shellfish Products
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Abstract: The allergenicity of the major allergen tropomyosin (TM) in commercial low-value shellfish and its processed
products was evaluated, and different methods to reduce the allergenicity of TM in edible shellfish tissues were studied.
The contents of TM in commercial low-value shellfish and its frozen, dried, smoked or steamed products were analyzed by
double-antibody sandwich enzyme-linked immunosorbent assay (ELISA), and shellfish with high allergenicity was selected
to explore the effects of traditional (drying, steaming, high temperature and pressure, and quick-freezing) and emerging
processing techniques (high hydrostatic pressure, ultrasound, and glycosylation) on reducing tropomyosin allergenicity
in edible tissues. The results showed that allergenicity was common in commercial shellfish and its processed products,
with TM content ranging from 18.94 to 22.51 ng/g. Among the four kinds of fresh shellfish tested, the TM content of
Mactra veneriforimis was the highest, which was (22.51 + 1.06) ng/g. Compared with untreated Mactra veneriforimis,
the allergenicity of dried, steamed or glycosylated samples did not change significantly (P > 0.05). High temperature and
pressure, quick-freezing, high hydrostatic pressure and ultrasonic treatment could significantly reduce TM allergenicity
(P < 0.05), the effect of ultrasonic (500 W and 30 min) and high temperature and pressure sterilization treatment being more
pronounced that of the other treatment, reducing TM allergenicity by 32.4% and 26.9%, respectively. This study provides a
theoretical basis and technical support for the development of hypoallergenic processed shellfish products.
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Table1 Contents of TM in common commercial low-value shellfish
and its processed products
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Fig.2  Effect of HHP at different pressures on TM allergenicity of

Mactra veneriforimis
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Fig.3  Effect of HHP time on TM allergenicity of Mactra veneriforimis

24 R 55600 MPalk, % BUAS [A] f £ & B [a)
(0~30 min) AFEE 7, 45 RE3Fn. SxHEA
FHEL, 7EO~15 minfE [, BEE AR HMZERK, T™M
FUHE BB £E15~20 minVG [ P, SO R
BHTREAL; 7E20~25 mindi Bl Y, BOBCHE T DR I T
B, AL A N25 mink, S5XHEZH (0 min) AHEE,
W FTM S & B Z K (P<0.05) , %44 F %5
B, SEHHPIH B TMEUEE 2, SO iR
A13.33%; {£25~30 minyu Py, SECE T IR IZ W T
Bre BRI B 7T R B RE A SRR I (] ZE K, TMEUH
PEW IR R B MR . RN, HHP A AL 3 7] 58t g
FTMECEE A B 2 IR 5200
223 R ACET - TMEEE RN

7 U TR AR T 20 KHZ I 3, MR 7H 5 i
WO R 4 AR AT e i BE R A (> 10 W/em®) i UK o
FEREAE (<1 W/em®) , b A7 e o B b 5 48 2 f i T
EE AR B TR T 12 N o 8 A B
P TMEUEM: 128 Ak 0 B4R

= 2023, Vol.44, No.07 173
ETME R —— Sk
30 135
= 25¢ b 130
EENS P E
< sk ™%
b {155
&1 10k 10 8
E 5t 15 =
0 0

0 200 300 400 500
i ESA
Bl 4 RIS E T PR BT P TM B YRR A

Fig.4  Changes in TM allergenicity of Mactra veneriforimis subjected

to ultrasonic treatment at different powers
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