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Effectiveness evaluation of virus sampling method on the surface of different packaging
materials for frozen food
ZHAO Jianyun, LI Fengqin, WANG Jiahui
(National Health Commission Key Laboratory of Food Safety Risk Assessment, China National Center for
Food Safety Risk Assessment, Beijing 100021, China)

Abstract: Objective The sampling method of virus on food packaging surfaces was optimized. The virus recovery rate
on different material surfaces was studied by simulating different scenes of virus contamination on the surfaces of frozen
food packaging materials. Methods The virus was evenly coated on the surfaces of different materials in different
scenarios. Different buffers and different sampling methods were used for sampling residual virus. The virus recovery rate
was calculated by virus titer (TCID,,). Results Among the three sample buffers, Hank’s balanced salt solution had the
highest virus recovery rate, followed by PBS buffer and MEM media. Among the five sampling methods, the highest
recovery was to apply the wet swab once on the surface and then rotated for the next swabing. Using the optimized sampling
method to sample virus from the surfaces of different materials, the recovery rates of smooth plastic surface and metal
surface were 10. 47% and 3. 55%, while the living virus of hard plastic surface, thick cardboard surface, kraft paper and
wood surface could not be collected. The virus recovery rates of contaminated food on smooth plastic surface before and
after frozen were 92. 03% and 4. 83% , and that of and metal surface were 1.27% and 4. 94%. In addition, the recovery
rate of hard plastic surface was 2. 59% in contaminated food before frozen, and the recovery rate of thick cardboard surface
was 1.27% only in the contaminated food after frozen. Conclusion The virvs recovery rates varies depending on the
substrate of surfaces. This sampling method is suitable for collecting virus from smooth "hard surfaces". The residual virus

on frozen food packaging surfaces can be effectively collected by the sampling method optimized above as well.
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Table 1  Design of virus sampling methods on the surface of

different packaging materials
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Table 2 Comparison of virus recovery rates on plastic

packaging surface using different sampling buffers
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Table 3 Comparison of virus recovery rates on plastic

packaging surface using different sampling methods
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Table 4 Sampling and TCID,, determination of viruses on different packaging material surfaces under different scenarios

Y —* Yy A=
BB TCID,, R TCID, e e e o TCID,, .
Gty IR/ Gy BRIy R/
%/‘%E*‘#% 10102 10.47 10414 92.03 102,86 4.83
T Jo 48 6} — _ 105 296 o -
SR EF 10*%° 3.55 10*% 1.27 10*% 4.94
AW AE — _ o - o -
JEEACHAE — _ _ . L0 .
A4 g YA — _ _ . o -

T - —fRR TCID R AR L LT, R P 87 o AL L 30 T A 31K
Ui, G 3 R VR AR VR VRO 15 P8 U

3 iFig

H AT A F 0 7 e il 48 Sk g By 5 SR LT AN
[Fi] 7 1) 45 o 5 W, TR 7 B il A A 3 b BL 32 SARS-
CoV-2 75 e 1ty JL MG , B 4> [ 5 45 R G2 41 8L %
Y B i M LA 7R 2B ) T SARS-Co V-2 15 4 1Y
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