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Optimisation of the hot-air drying process for shrimp ( Penaeus vannamei ) based

on analytic hierarchy process
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Abstract The comprehensive effects of drying temperature and final water content on dried shrimp sensory quality were
studied. Using Penaeus vannamei as raw material, the dried shrimp with a moisture content of 13-25 g/100g were obtained by
controlling the hot air drying temperature (65-105 'C) and adjusting the drying time. The color of the cephalothorax and
abdomen (L, @', b value), texture characteristics (hardness, chewiness), volatile components and total bacterial colony were
measured. A comprehensive evaluation model for the sensory quality of dried shrimps was constructed using the analytic
hierarchy process to obtain the optimal drying conditions. As the drying temperature and time increased, the moisture content
of dried shrimp decreased, the hardness, chewiness and content, type and odor activity value of volatile component gradually
increased, and the total number of bacterial colonies decreased. Based on anal ytic hierarchy process, a total of 1 rule layer and
4 Index layer judgement matrices were constructed and all matrice passed the consistency test. Finally, through the
comprehensive score, the optimum process conditions for dried shrimp were determined to be the drying temperature of 85 T
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and the moisture content of 19 g/100g. Under the best conditions, dried shrimp was of excellent quality, including uniform red
and yellow color, tight, flexible, chewy meat, rich flavor, and qualified microbiological indicators.
Key words Penaeus vannamei; hot-air drying; quality; analytic hierarchy process; volatile components
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Fig. 1 The structure diagram of the comprehensive evaluation model for the quality of hot-air-dried shrimp { Penaeus vannamed ) product
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Table 2 Evaluation of RI1
Fii 8 1 2 3 4 5 6 7 & 9 1] 11 12 13 14 15
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Table 3 The color changes of the cephalothoraxes and abdomen of Penaeus vannamei under different drying conditions

EiL) 105 'C 95 C 85 °C 75T 65 C
25% 37,6442, (480 40,9243 1Ak 39,161 2480 IT.RBL3 200 43,8042 308
o 22% 4494361 43,0823 4000 40,7242 TRBbe 36,720,510 47.06+2 8210
L' 19, 43.66£2.15% 30 83 76N 46,1242 G5 39,5044 334 43,3042 748
16% 44, 14:40). 74450 IR Bhe] F5A 40).544.2 390k 354442 820 452042 40"
13% 46.86+2.034 304424 T4A0 47,5840 K30 36.02+],2940 48.04+2 46°
25%, 19,1042 994 2040k TRA 19303 260 18,101 390 18,6652 (84
22% 21.14£3.46™ 1700256 17.904£1.11% 17.584].54% 17.92+0,894
a'{H 19% 12.2240.8388 1382432760 19,3043 464 16,2043 277k 15.62+3 4248
16% 9 §2+2 508 13.26+1 7980 176245 208 15 6443 (2 Ak 15,8042 984
13% 11.44+2.9]1 8 12.52+1 6380 17.12+2,57% 15,2243 85% 15.096+3, 544
25%, 20,5562 104 18.99+3 408 16.5422, | 2Aab 13,7241 374 16,52+2 2040
2% 20,783,374 15,3041 44180 15.0641,527 13.0241.26° 16.92:4] 4p4
LTS 19%, 14,302, 0880 12.22+3 588 182844018 10.86:3,2740 13.48£2 TpAsh
16% 5.34+3.13C 11.58+2 6580 16,6644 654 13,4042 974 14,8251 954
13% 7,582,600 12,403 00Bs0 16,2843 028 13, 38+3.0] M0 17,963,784
Lk
25%, 34263, 1300 56,2642 06 57.002,39% 54.32+].56M 56,082 004
2% SH.3642.26% 54,8247 J7Hab ST.084].54% 51,6043 40080 56,8441 734
L' 19% 57.96£2. 744 49,7842 005 550843, 64480 53,9042 447k 58,1851 844
16 51,3015, 3600 48,0443 185 50, 762 27t 48,3441 270 56,4841 084
13% 55,52+2 0270 48, 5843 0o 55.24+] 748 53,002,148 57442138
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16% 15,5241 238 17922 4180 I8 3643 3400 334242 67 310441 4445
13% 15,5264 218 13,3042, 165 201247 43k 329441 70M 238242 3]0

L 25% 35.02£1.94% 34.20+] 57 34,022,170 3186264 33.08+3 54



6 a5 R Ak
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Fig. 2 The initial colony number of Pengeus vannamed under different dryving conditions
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Fig. 3 The hardness(a) and chewiness(b) of Penaeus vannamed under different deving conditions
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0.05)
2.4 AT R 3 FL A0 E 3 AR AR T8 & 1A 4 B M
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ng/g. 39 Fh (65-25) I 1 426.22 ng/e. 58 Ff (105-13) . Fh i A GE S (2 0E 56 5 ol 5w A fig 2
AL PRI R B S R N R ST, HerbabEEs, BRI R 3 BE BT KNE RS &Y,
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Fig. 4 The volatile component content of Penaeus vannamei under different drying conditions
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Table 4 Judgment matrix and consistency test results
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Table 5 Weight coefficient of each indicator
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Table 6 The comprehensive score of hot-air-dried shrimp product
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