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Fig. 1 Processing flow of sea cucumber products
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Tab.1 Composition loss of sea cucumber after boiling

KELZ ZHERRFE % RE R K% SRR % 275 3R

boiling technology loss rate of polysaccharide loss rate of protein loss rate of saponin reference
*#£100 °C7K S min 9.91 10.00 — [55]
normal pressure boiling at 100 °C for 5 min
i 100 °C7K .30 min 16.39 20.86 — [55]
normal pressure boiling at 100 °C for 30 min
fIRE8S °C7K %60 min 2.74 9.42 — [55]
low pressure boiling at 85 °C for 60 min
fICH85 °C/K %120 min 4.84 10.44 — [55]
low pressure boiling at 85 °C for 120 min
FiE115 °C/K#& 10 min 5.66 10.98 — [55]
high pressure boiling at 115 °C for 10 min
FiE121 °C/K & 10 min 5.96 12.65 — [55]
high pressure boiling at 121 °C for 10 min
5 100 °C7K 60 min 5.99 10.56 — [35]
normal pressure boiling at 100 °C for 60 min
#5100 °C7K & 10 min 33.02 11.49 41.33 [54]
normal pressure boiling at 100 °C for 10 min
#5100 °C7K &5 min 4.11 10.06 5.30 [56]
normal pressure boiling at 100 °C for 5 min
#5100 °C7K & 10 min 4.80 12.18 6.72 [56]
normal pressure boiling at 100 °C for 10 min
#5100 °C7K &30 min 5.89 15.41 8.33 [56]
normal pressure boiling at 100 °C for 30 min
#5100 °C7K 60 min 6.67 17.15 9.66 [56]
normal pressure boiling at 100 °C for 60 min
i 100 °C7K %90 min 7.49 18.46 10.61 [56]
normal pressure boiling at 100 °C for 90 min

W — R

Notes: —. not reported
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Tab. 2 Effect of drying technology on drying efficiency of sea cucumber

FRITZ TR (] K> ERIY% S 3Tk
drying technology drying time moisture content reference

AT (30 °C) 36 h <15 [66]

hot air drying (30 °C)

AT (40 °C) 28 h <15 [66]

hot air drying (40 °C)

AT (50 °C) 20h <15 [66]

hot air drying (50 °C)

AT (60 °C) 15h <15 [66]

hot air drying (60 °C)

AT (60 °C) 14h 6.86 [40]

hot air drying (60 °C)

BT 48 (200 W) 4 min 6.04 [40]

microwave drying (200 W)

HAA T (-80 °C) 24 h 6.00 [40]

vacuum freeze drying (-80 °C)

B 5 7K B G AT 1 (30~40 °C) 10d 11.70 [37]

pure water boiling and hot air drying (30~40 °C)

A E ER KK JE BT (30~40 °C) 8d 9.64 [37]

saturated salt water boiling and drying (30~40 °C)

R E ST (30~40 °C) 8d 8.35 [37]

salted sea cucumber drying (30~40 °C)

FdTEhi SRR 2 M (30~40 °C) 8d 15.1 [37]

salted sea cucumber desalting, boiling and drying (30~40 °C)

AT (60 °C) 48 h #1530 [39]

hot air drying (60 °C)

HAEWIHRT (-85 °C) 48~72h £13.80%" [39]

vacuum freeze drying (—85 °C)

H 6T (18~25 °C) 72~96 h £15.30% [39]

sun drying (18~25 °C)

ZAKEET (18~25 °C) 72~96 h £16.30%" [39]

double-distilled water boiling and sun drying (18~25 °C)

3.5% NaCUKE JG Wi+ (18~25 °C) 72~96 h £15.80%" [39]

3.5% sodium chloride solution boiling and sun drying (18~25 °C)
e ARTE RIS HAUE, e
Notes: *. the numerical value is estimated, since it is not given explicitly in the report

#3 TRTFHRIZHYERESR
Tab.3 Difference in effect of different drying technologies
FRIZ R EERD FiHlF 2 KA H 27531k
drying technology drying shrinkage ratio  rehydration ratio of dried sea cucumber reference
HRFHE (30 °C)  hot air drying (30 °C) 16.96 6.64 [38]
R TJE (45 °C) ot air drying (45 °C) 18.82 8.35 [38]
AT (60 °C)  hot air drying (60 °C) 19.97 8.71 [38]
PIE-ARH AT heat pump and hot air combination drying 16.64 10.18 [38]
AT (70 °C)  hot air drying (70 °C) 37.00 5.58 [67]
T4 microwave drying 31.60 5.87 [67]
TR AR T microwave vacuum freeze drying 14.61 9.12 [67]
A VET4: vacuum freeze drying 7.99 10.13 [67]

FI7K FEAE MGG K, A2 8 h IR K%
YER A HK, 24 h 5 7K 5% 355 o34 28 454~
WS, EEKERER, S, EA. B
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Changes in composition and food structure of sea cucumber during processing

CHANG Yaoguang ', LIU Yanyan', SHI Feifei', LIU Kaimeng', JIANG Xiaoming ',
WANG Yanchao', XUE Yong', XUE Changhu "*

(1. College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China,
2. Laboratory for Marine Drugs and Bioproducts,
Pilot National Laboratory for Marine Science and Technology, Qingdao 266237, China))

Abstract: Sea cucumber is a traditional nutritious marine food and an important economic aquatic product in
China. Sea cucumbers are vulnerable to autolysis, and most sea cucumbers require processing before distribution
and consumption. Therefore, processing is a critical sector in the industry chain of sea cucumber. Clarifying the
change in the composition and food structure of sea cucumber during processing is the key point for understanding
the mechanism of sea cucumber product quality, and would direct the rational development of novel technology
for the high-quality processing of sea cucumber. It is thus considered as a key scientific issue related to the devel-
opment of the sea cucumber industry. In this review, the composition and food structure features of sea cucumbers
were overviewed, and the major processing procedures of sea cucumbers were summarized. Based on this back-
ground, the changes in composition and food structure of sea cucumber during the processing, including boiling,
drying, rehydration, enzymatic hydrolysis, and ready-to-eat sea cucumber processing were introduced, and the
recommendations for further research were provided. It would be beneficial for accelerating the solution of the

above scientific issue, and contribute to the high-quality development of the sea cucumber industry.
Key words: sea cucumber; processing; composition; food structure; change
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