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Fig. 1 Fresh grouper simulating direct-sales of normal temperature logistics process
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Tab.1 Sensory evaluation of grouper
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Plate Comparison of the structure of muscle fibers of grouper fish in three treatment methods

Cross-cutting of muscle tissue, 40 times microscopic observation: 1. fresh fish fillets, 2. unfrozen liquid processed fish fillets, 3. still air frozen fish fillets.

Longitudinal section of muscle tissue, 40 times microscopic observation: 4. fresh fish fillets, 5. unfrozen liquid processed fish fillets, 6. still air frozen

fish fillets
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Fig. 2 Real-time monitoring of foam tank(a) and fish body(b) temperature during

normal temperature direct-sale logistics
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Tab.2 Sensory evaluation of fresh and cooked grouper fish meat after unfrozen liquid treatment (score)
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S 2H — —
experimental group A Kk AL 5 b LS AL b R
appearance odor muscle texture odor muscle texture taste
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FrL S RUREEYL  air freezing group 9.55+0.16 9.52+0.32 9.16+0.64 9.84+0.55 8.93+1.71" 8.85+0.74"
HHEL control group 9.84+0.24 9.75+0.35 9.87+0.48 9.92+1.63 9.86+1.05 9.98+0.32

W * FREREE(P<0.05), *FIRERWEEP<0.01)

Notes: * represents significant differences (P<0.05), ** represents extremely significant differences (P<0.01)
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Fig.3 Change of sensory evaluation in the process of
normal temperature direct-sale logistics of

grouper treated with unfrozen liquid
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Effects of unfrozen liquid treatment on the quality and shelf life of grouper in
normal temperature direct-sale logistics course

WU Yanyan ", ZHANG Tao ', LILaihao', YANG Xianqing', HAO Shuxian', LIN Wanling'

(1. Key Lab of Aquatic Product Processing, Ministry of Agriculture and Rural Affairs, South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510300, China,
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Abstract: In order to understand the quality change and shelf life of high quality cultured grouper (R Epinephelus
Sfuscoguttatusx3E. lanceolatue) after the treatment of unfrozen liquid in the normal temperature direct-sale
logistics course, in this paper, the fresh grouper was treated with unfrozen liquid, and its muscle microstructure, the
change of temperature curve, sensory evaluation, total volatile basic nitrogen (TVB-N), the total number of
colonies and K value were determined, and compared with the results of air freezing treatment and the control
group. The results showed that the treatment of fresh grouper with unfrozen liquid not only can maintain the
quality of fresh fish, but also can extend the shelf life of normal temperature logistics, and the logistics time can
reach 80 h. At this time, its TVB-N reached 26.88 mg/100 g. The K value was 47.965%, the colony number was 5.88
lg (CFU/g), the fish muscle fiber structure was intact, close to fresh fish meat, and the sensory
evaluation was good, which was 10 hours longer than the still air freezing group and 30 hours longer
than the control group. This research can provide new fresh-keeping, fidelity and quality assurance
technology for high-quality groupers, and also provide technical support for the current grouper’s
normal temperature logistics demand from the direct production of the grouper to the consumer’s
home.
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