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W (0.1 mol/L,pH 6.8) M1t 4 ¥k, HEAK U HI AN ] 14
L B O BE Y W (50% . 70% . 80% F1 90% ) i 1
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Fig.1 Rehydration kinetics of dried sea cucumber

under different drying conditions
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Fig.2 Final rehydration radio of dried sea cucumber

under different drying conditions
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Table 1 The texture characteristics and water holding capacity (WHC) of dried sea cucumbers treated

under different drying conditions after rehydration

B A JEIN 3% b /mm J% % /N oHL 9% 1 fm] WHC/%
PVD-10:5 377.44 £10.84" 1.05 = 0.08* 449.97 + 3.04* 347.59 +3.96" 63.00 + 3.87°
PVD-20:5 440.80 +20.26" 1.22 £0.32° 455.28 + 1.70° 457.85 +1.89° 62.92 + 1.54

HAD 576.61 +32.63" 0.94 +0.07* 526.63 + 1.52° 511.09 +2.55* 59.89 £ 0.93*

2.3 FTREGWEKEBESKSREMSHHFM

R WSR2 K G S K o A SOk A, R
LE-NMR (¥ 5t 35 (8] (7o) WF 58 1 T4 25 040 X0 T 1
LK G RGP IRAS I EE R, Ty NAE 1~10 ms 3 H
LA e B[R] A 45 5 0K, T B TE 10~100
ms 7 [ P9 AR 2 4l 1R 5 T Bl K, Ty R 7
100~1 000 ms 35 [ P HA7 5 ith 75 B 1] R o
SRy A kSt 3a AT ROKIES SRR

H ot B ) 4 89 0 B K (To) , HOORCOE A 5 T
K (Ty) B4 7K (Ty) i 5 HAD 2B
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IS AN WK (o) F1E FIK (T ) Y 5t B ]
B, BT Z AL AR R 7 i R AR e ) S 7, K o
T HEKGSHAL MG TR, Wi
AT B K PVD FLAS AR 10 min AR
B SR IES: [l KU IR oy, O HLAS AR
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Fig.3 Water states and distribution of dried sea cucumbers treated under different drying conditions after rehydration
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Fig.4 Microstructure of dried sea cucumbers treated under different drying conditions after rehydration
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Bl 5 0 25 PR AR (P<0.05) o X PR T fE v
25— R G AR 7= A W 2 2 AL 254, K 4y
W B SRR TR 2 A A, HLARRK e AT
T B AR, T MR 45 5 K I S b e 25 P e
WPk 52 R 3 (P>0.05) . 5 HAD A E () & K ifg
S LG, PVD AN [F] B 28 LR 5 B[] T8 5 19 &2 7K g
ST BRI A TS0 KR AR
FREE M K R Bk 38 o U, e T £ 4 1) R Bk R R ke
FE T M /ISt (B 2 R B A AR R 1Y R
TR RR U AR K S 10, HE B 2 45 AR 15 B
P2 AL ik — D RRARAE 2 3k . HAD J5 &K
W SR B RO BPE RN R PVD 4 5 e A2
TSR KRR, [F A GE S 1 IR 4
NN R = R
26 THREZGXNESSHEMEFIENHIE

182 DUB R KB 25 Rt 2 58 v M B R R
ENINEZ Bty e R NG SO =S S (BRI i
A I P B A3, L T 2 V2 Y BT AN [T AR
S A PR S K S0 20 AT AR an & 5
/o HAD AR K G 20 & f Mg it & &
I3k 1.18 we/g A1 0.26 pg/g, PVD H 25 {4 £} a]
3 10 min A1 20 min b BE 47 22 K G M & &
39k 117 welg 1 0.84 pelg, AT & 850500
0.23 pg/g 1 0.19 pe/e, 5 HAD 4bHJ5 & K iff =
() Z2 8 AR & A EE L, PVD JR B KIS 1 £ b
FE AT & it g/ 33X Al e 2 PR &2 AKORE ] Bsf [ B
HAD ¥ 28 W i 72 B 1k T35 95 LA i i 2k . [al
i, PVD 152 B 1Y) 22 FL 25 F4 N T80T 8 00ORI ¥ S5
My 284, PVD i S 78 E oK e rh B 20 &
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Fig.5 Contents of polysaccharides and saponins in dried
sea cucumbers treated under different drying conditions

after rehydration
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27 TREGMNESIERIENTMN
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NV ST R AN TR) Y XU TR, 3% 2 R T AT
AT FiRSEKEHNRARR SR, 7ERK
WS EB 16 FhE LR, Horh  ZKiES
S R R SRR O AR N R N R
TR IR , o 1 AR Y o AR (R | I 2 1R F 2
B RE LN . 5 HAD 2 82 K5 B2 LR
[ (65.42+0.88)2/100 )4t ,PVD B %5 £F )
6] % 10 min [(68.56+0.08)g/100 g] #I 20 min
[(67.07£0.18)g/100 g] & 7K 2 2 FE 1R & B34
(P>0.05), 45 B 200 PVD 4B 4 F 2 2 K
JREFEREE ., RIE 3 HOEs e A, 5 HAD M
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Table 2 Amino acid contents of dried sea cucumbers treated under different drying conditions after rehydration

4% /[g/(100 )]

S ¥
PVD-10:5 PVD-20:5 HAD

Bt ok R A& R 6.90 + 0.00 6.75 £ 0.00" 6.70 £ 0.10
B R 10.43 = 0.00 10.16 + 0.03" 9.94 +0.13
Hek R BR 3.34 +0.02° 3.28 +0.02° 3.26 +0.03
2R 2.96 +0.01° 2.94 +0.05 2.84 £ 0.00
H AR 11.50 £ 0.11* 10.99 +0.14" 10.42 = 0.14¢
EEN3 5.12 +0.02 4.94 £0.02" 4.70 £ 0.08°
R BR 2.26 £ 0.04* 2.28 +0.04* 2.32£0.04
il 2 BR 6.44 + 0.05° 6.25 +0.02" 5.90 £ 0.06°
ok 8RB 2.78 £ 0.01a 2.76 = 0.02° 2.78 £ 0.04
RARBR 1.33 +0.00 1.36 = 0.04* 1.33 £0.01°
7 56 AR 2.17£0.01° 2.16 £0.01* 2.18 £0.03
55 AR 3.02+0.01° 3.02 +0.02° 3.06 £ 0.04
B4 2R 1.63 £0.01° 1.64 +0.02 1.62 + 0.04°
KA AR 2.02+0.01° 2.02 +£0.01° 2.06 + 0.04
20 5 BR 0.78 = 0.02* 0.78 +£0.01* 0.80 £ 0.02*
A BB 5.88 +0.00 5.74 £ 0.03" 5.51+0.10°

R B ND ND ND
SR RAAREESF 17.33 £ 0.00* 16.91 £ 0.03" 16.64 £ 0.23
WARARESZ 31.62+0.17 30.68 £ 0.25" 29.44 + 0.35°
FTRALRESE 19.61 = 0.09° 19.48 = 0.10° 19.34 + 0.31°
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Effects of Drying Conditions on Rehydration Kinetics and Quality of Dried Sea Cucumber

LIN Yawen', LI Aiqing', TAN Zhuohong', KE Changhao', LI Yingmei?, MA Rongrong®,
LI Jianrong', LI Xuepeng"
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Abstract In order to investigate the effects of pulsed vacuum drying (PVD) on the rehydration kinetics and quality of
dried sea cucumber after rehydration, the effects of different vacuum holding time (10 min and 20 min) on the rehydra-
tion kinetics, water retention, water state and distribution, microstructure, texture, polysaccharide and saponin of dried
sea cucumber after rehydration were studied when PVD was held at atmospheric pressure for 5 min. Sea cucumbers dried
by hot air (HAD) were used as control. The results showed that compared with the dried sea cucumber treated with
HAD, the dried sea cucumber with PVD had higher rehydration ratio (improved by 3.249%-16.08% ) and water holding
capacity  (improved by 5.06%-5.20%), and the dried sea cucumber with PVD vacuum holding time of 10 min had the
highest rehydration ratio and water retention capacity, which were 8.95 and 63.00% , respectively. The sea cucumber
dried by PVD had larger porous structure after rehydration, and the relaxation time of immobilized water was shorter.
MRI images showed that the proton signal intensity of sea cucumber dried by PVD was higher after rehydration. The sea
cucumber with PVD vacuum holding time of 10 min after rehydration had the lowest hardness (377.44 N), the highest
polysaccharide and saponin contents (1.17 pg/g and 0.23 pg/g) and the highest amino acid contents (68.56 g/100 g).
Compared with sea cucumbers dried by HAD, sea cucumbers dried by PVD had higher water rehydration ability by
changing the tissue porous structure, and the dry sea cucumbers with PVD maintained higher nutrient content after rehy-
dration. This study could help to elucidate the mechanisms by which PVD improved the rehydration characteristics and
nutrient retention rates of sea cucumber, and provided a theoretical basis for finding suitable PVD conditions and obtain-
ing high—quality rehydrated sea cucumber.

Keywords dried sea cucumber; rehydration kinetics; moisture diffusion; microstructure; polysaccharides; saponin



