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Optimization of Alkaline Solution-Pure Water Combined Rehydration
Process for Dried Cuttlefish and Its Texture Properties before
and after Rehydrating

GU Junhao, YIN Mingyu, WANG Xichang’

(College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Objective: Investigation of optimized rehydration process of dried cuttlefish and its textural changes before and
after rehydrating. Methods: The combination rehydration method was conducted by two-step process with alkaline solution
first and pure water next, the conditions were optimized based on the rehydration ratio and protein loss. Then the textural
properties of dried cuttlefish before and after rehydrating, as well as protein secondary structure, tissue morphology and
other related indexes were analyzed. Results: The conditions for alkaline solution treatment of dried cuttlefish were the
concentration of sodium carbonate solution 0.50%, 2.0 h of the rehydrating time, 50 “C of the rehydrating temperature, the
ratio of material to liquid being 1:20 g/mL. On this basis, the optimal conditions for pure water treatment were 1.0 h of the
rehydrating time, 50 °C of the rehydrating temperature, the ratio of material to liquid being 1:20 g/mL, with the rehydration
ratio and protein loss of the rehydrated dried cuttlefish were 261.10%+7.10% and 16.80%+0.74% respectively. The
rehydration treatment reduced the hardness, gumminess and chewiness of dried cuttlefish while the springiness increased
significantly (P<0.05), and resulted in structural folding of myofibrillar protein, and enlarged the gaps between muscle
fibers. Conclusion: This study clarifies the optimal rehydration parameters of dried cuttlefish and improves its textural
properties to provide theoretical reference for the high-quality processing and utilization of dried cuttlefish.
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Table 2 Factors and levels of orthogonal experiment of pure
water treatment

K- ARf[E] (h) B (°C) CRHE L (g/mL)
1 0.5 40 1:10
1.0 50 1:20
1.5 60 1:30
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e AR ERE R 22 5 3 (P<0.05); K 2. & 5 Tl 6 2 3 1 2 2402+56  9.01%0.15
FRUFI 26 TR AT IR P A SR S a0 a moih besos
ARE B K FFN AR AR R AR T 3, 8 B, 9 3 3 2 1 2476469  9.7242.98
IRALFRETE] SR 1.5, 2.0, 2.5 h VE AN IEAZ I A9 Ky 2292 2197 2241 2314
ﬂ:7k¥o sz 2349 2329 2345 233.8 K (%)
‘ N K3j 2343 2458 239.8 2332
2,113 K AR HE Ao A £ T A AR 1k K s oo 157 24
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Table 4 Results of variance analysis of the alkaline solution

treatment
izt RZERIR SS df  MS F B
oy & A 176.7 2 8837 1371 -
B 3060 2 1530 23.75 ok
C 1140 2 5703  8.849 o
D 2865 2 1433 0222 -
R2E 1160 18  64.45

EHREERES A 2694 2 1347  0.602 -

B 2520 2 1260 5.631
C 6230 2 31.15 13.92 ok
D 2045 2 1022 45.69 ok

1R 4028 18 2238

T RN R, P>0.05; “*FORA REME, P<0.05; TR
B, P<0.01, %6l

Y KA, XTI HEPRm 5 22 A, B, il
PE A, B FI C EIZRIEMNG T BUL KRN 1R
SR SN, PN TR AR P Z R, Sk B, A
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Fig.2 Single factor experiment results of pure water treatment
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FIPEAE K o
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2.2.2 AKEKIIESSAS:  EalEsg R R (B
PEAT BEDMST AT A HY 3 PR R XS S /K SR A 5200 /MR
R i AR LE>TREE, 25 5R DL 5, iRk 6 22
IIMTEE R ATA, PR A HAT W 35520 (P<0.05 )5 11 A
3R B I C ¥ WL . 0 3 AR XS E R
R FRBIFE A R/ INOF AR FE > ] >IR3, HLNER
AL B Fll C ¥HA BENH(P<0.01) .

£S5 AKAEHIE AR EE R
Table 5 Orthogonal experiment results of pure water treatment

SORE EARKER
(%) (%)

WS ARE BILE CERRLL =3

1 1 1 1 1 2632:102  4.54:0.48
2 1 2 2 2 258558  6.42+0.98
3 1 3 3 3 241.6£73 9244212
4 2 1 2 3 2592+11.8  7.88+0.69
5 2 2 3 1 2583:22  9.51:036
6 2 3 1 2 2494438 6.85£0.91
7 3 1 3 2 259541  1035+1.57
8 3 2 1 3 263595 6.81+0.34
9 3 3 2 I 2680+58 1231£1.03

Ky 2544 2607 2587 2632

Ky 2602 2601 2619  260.4 )

Ky 2637 2576 2532 2548
R; 93 31 87 84

Ky, 673 759 606 879

Ky 808 758 887 787 %

Ky 98 947 970 797 (%)

R; 309 18 364 092

6 HUKAEIR T 22004

Table 6 Results of variance analysis of the pure water

treatment
izt RIS SS df  MS F B

HKE A 4549 2 2274 4172 *
B 3279 2 1639  3.007 -
C 3526 2 1763 3234 -
%35 3792 2 189.6 3478 -

R 9812 18 54511
rEE e A 4327 2 2164 1810 ¥
B 2136 2 1068  8.937 i
C 6524 2 3262 2730 o

el 4524 2 2262
P2 2151 18 1.195

1.893 -

IR EE S X (IpP v S5 4 B P S A o V Bvat S
B K AL B, XTSRRI, A IR 2s A
HEOMEDK AR AR, HIPJEEA B
R, A E W& Z RO, 28 A, VR fEAc .
M B Al C P ARAAE R RAREL /N, {H 231 S Hl

AR BRI R R, SOR YR IE 328056 45 L, B IR ik
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Fig.3 Changes in the Fourier transform infrared spectroscopy
of MP of dried cuttlefish before and after rehydrating

R 7 SOKHTE ST BURER
Table 7 Changes in the texture properties of dried cuttlefish before and after rehydrating

KR T (g) MR i e (g) NG (g)
SIKHT 4526.5£651.6" 0.71£0.02° 0.67+0.03° 3219.8+524.1° 2156.3+352.4°
Kb 3RS 1557.3+78.4° 0.77+0.03" 0.95+0.02° 1202.2+86.6 1148.5+95.8"

K-k A B 775.8+63.4° 0.7120.06 0.96+0.02° 548.6+76.8° 524.7+72.4°

T A A B R BEE AN A SR AR AR AR s IR RE_ L B PRSP E iR eR R R s RIS Rl 5B 22 57 (.25 (P<0.05) .



%40 1)

BN , 4. ARt TRK-AK A & IK T A BAK TR Bt - 187 -

A L 2z N-H fihdadRanig . X RTERZK
AEFRR, MP 431 rh HA R MR gl ad bR, LA
JEF AR ES I, PRI O-H B < .

X MP R ESFHEA T4 T R IR, SR A HL S, B
1t MP B a- B2 HEAAXT 5 5 N 30.38%+2.95% N [%
% 20.37%+6.53%, B-PTEAHXT S E N 34.93%+4.44%
FE 45.95%+2.48%, B-5% FAFNTCHLAG Hh i AR XS B
B ILPANAE, 455 ULIE 4, BR8N S B 580
oI SRR, HI 55 4R o MRIERN B-HT S A
LR S

100 |
= CHLE

~ 80 . Y £y
< o
I 60 0 -1
&
E a0t
=

20

0 L 1
K Tk Bsk-2lik
pUELi =y pUBLIYSy

Kl 4 SOKHETGRSMT MP 985y Efy
Fig.4 Changes in the secondary structure of MP of dried
cuttlefish before and after rehydrating

TR -2E K AL FR R, o-B2REAH T &k —2B
B% 2 10.73%+0.91%, B-HT= IAEXT S mak sl =
51.70%=+1.58%, H B-FMAAEXT Stz A=
24.02%+0.71%, 7] ReSZ FE S B oK AHEAT )3, ZH40
ARSI, T EORARIIEE 2 8] IR EEAH B A e I ik
VFZ 53T (A &7,

BARKTE, BKAN (B0 MP BYZS [a] 454
M a-BESE R B-PT BN B-FEFAEAL, TE AT Em —
R, SSRGS IS, A FEUTM R &
GERTE 2
2.3.3 WU EF 4w /b 35 0 (MFI)  MFT 2 2 i
MP 588 e E 25 b, HAH 5 MP 32888 H 1 REg
FREE L IEAH RS, aniE 5 Fros, S0k Figsisk -2k
AP S5, MFI HH &2 /K Aif Y (9.87+0.23) I 2 L F =
(11.4140.20) F1(11.67+0.31) (P<0.05), IZI% 55k

a a

—_ —_
(=) 8]
T 1

(o]
T

WUSLET 4R AL (MFT)

KR ik fil7K -4tk
AL JiSEiE

K5 SOKHTG ST MFL 2 {L
Fig.5 Changes in the MFI of dried cuttlefish before and
after rehydrating

FEA KRR AT 00, IeAh, SRt gl 4 () PO 5 il
WES[E MFI B F R E, IEERIEY fafss k&
B, ol f0 F SR LT AN B RGeS , Horb i e st
FEAMG B A1 L ARSREA

2.3.4 LG5S K 6 IR T BT /MR
TEE K BTG iR 1 35 T H&E YL E . KT &
10T LA ST 4 S AT A, SR 4ER A TRIBRAR N, Bk AR
L U R A 0 T2 ZURIBIG I s M A, B2l
AU TSR, SEBEPLHES . BERHBRK AR BEA AT K
PaRe srisri G- -4k mt OEAE 2 AW ER ka2 el 0 I N ES 2oy
AEFRGT KA, FEE B LA g a] LR B ANl 4 2i
21, JE WS ARORTPRIIR (1 S5 b, 55 Benjakul 2501 () fiff
FELE R —E . WK -2l K AR PR, SR A0 A4l 2 ]
B2, H3 s W, BLBH/K S s E A
At 2L, IS BE S B A 1 HE ST B AR
EARNE (3 NS 4 S N i 274 1 O

NS NN - Va3l
6 SUKHIE ST AU HEE JL A< (40%)
Fig.6 H&E staining micrographs of dried cuttlefish mantle
before and after rehydrating (40x)
TE: a: S2OKHIT; b: /KA ¢ BRUK-SK AR o

LHAURAS AL 5 T LK. MFT (925 L34
R, VR 507K 2L A BT 35 537K A R A
A F TR LZE A4, TR A T 52 7K
LR, FEke LT
3 g

AR SC LB A0 T o SRS, 3t SO, S Ak
(AT A9 5 K AL T, 22 BRI 38 T SRR TR AL A 3]
SR A T A K S, (e SR A0 T e A K PR FIZH S
(5 L HRAS P . AR S K 25 R AT K
SR b B T AR, LT | i 2 P AL
YISEWREAIG, TSP U S5 1 T, MP (9 2% 454 3t
BT OSSR, B S K R AT, B
o T-2H 2 B 1) B R ER4 hn ELJUUSE ST 4k % AR e 1]
SHEAR TR Ay B T (5K S PR T A BB 452
BRI, XS SR AR T KA R AT BRI AL K
JE TS AT TR S b, MR R
e TR, S P A /K 1 B e T T
TP TR, DT Ay B0 B T R B
INFES IR

© The Author(s) 2025. This is an Open Access article
distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by-nc-nd/4.0/).

S 3k
[1] THANONKAEW A, BENJAKUL S, VISESSANGUAN W.
Chemical composition and thermal property of cuttlefish (Sepia


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

- 188 - £ Tl B4

20254 1 H

pharaonis) muscle[J]. Journal of Food Composition and Analysis,
2006, 19: 127-133.
[2] R1&F, KBL, BLAZE, 5.2 FF L R IL I 45 B FR R B T
4 (7). & Ak A 3 3 R, 2023,44(4): 234-243. [ JIA Jungi,
ZHANG Yue, LIAO Yueqin, et al. Evaluation of the nutritional
composition and quality of muscles in two cuttlefish species[J].
Progress in Fishery Sciences, 2023, 44(4):234-243. ]
[3] RARATHME LGB E R, 2 EKZHARMS &35, F
KA E Rk it % 20142023 (M. ALK o E R Lk
#it, 2014-2023. [ Fishery and Fishery Administration of the Min-
istry of Agriculture and Rural Areas, National Aquatic Technology
Promotion Terminal, China Society of Fisheries. Chinese Fishery
Statistics Yearbook 2014—2023[M]. Beijing: China Agriculture
Press, 2014—2023. |
[4] COXS, GUPTA S, ABU-GHANNAM N. Effect of different
rehydration temperatures on the moisture, content of phenolic com-
pounds, antioxidant capacity and textural properties of edible Irish
brown seaweed [J]. LWT, 2012, 47: 300—307.
[5] =3, =% 44k, 5. Box-Behnken "% & & ik AL 88 &
EARTE R £ % T kAR, 2015 36(21):254-258.
[ WANG Shan, LI Hongjun, HE Zhifei, et al. Box-Behnken design
response surface methodology to optimize process of squid rehydra-
tion[J]. Science and Technology of Food Industry, 2015, 36(21):
254-258. |
[6] Z3. k& F R TLEHARFHEGHTID]. TR OH
X #,2016. [ WANG Shan. Research on process optimization and
quality changes of rehydration squid[D]. Chongqing: Southwest
University, 2016. |
[ 7] KUGINO M, KUGINO K, WU Z H. Rheological properties of
dried squid mantle change on softening[J]. Journal of Food Sci-
ence, 1993, 58(2): 321-324.
[8] Ea, % WAgdE, . TH& Peleg AABRAMNE IS S
Kde A HE[T]. A e A5, 2015,36(21): 56-61. [ WANG Shan,
LI Hongjun, HE Zhifei, et al. Establishment of Peleg model and
quality characteristics of rehydrated squid[J]. Food Science, 2015,
36(21):56-61. ]
(9] Fst. mAMEAR ] &5 F,1988(10): 17-19.
[ CHEN Hong. Study on the mechanism of alkaline rehydration [J].
Food Science, 1988(10): 17-19. ]
[10] xl4hde, oAb, Fiam, 5. A48 5 ot 4 fa & @ RadR
RILAEHABLE R Fn (1], A 5 A8 T, 2015,41(9):
215-219. [ LIU Bohua, YIN Zhongyi, ZHENG Xuxi, et al. Effect
of ultrasound on alkali extraction and amino acid composition of pe-
ony seed meal protein[J]. Food and Fermentation Industries, 2015,
41(9):215-219. ]
[11] £B% HE R K THERENERR (D] 24 2h
X 4, 2015. [ JIANG Qixin. Study on thermal processing proper-
ties and mechanism of bighead carp (Aristicthtys nobilis) muscle
[D]. Wuxi: Jiangnan University, 2015. ]
[12] SRER, A%, 248 . Mk X3RRI shi Kb
BRI EF 6 e [T]. & A3, 2022,43(17): 56-63. [ QIU
Zehui, ZHENG Yao, WANG Xichang. Effects of thawing methods
on water holding capacity and texture of frozen farmed Takifugu ob-
scurus[J]. Food Science, 2022, 43(17): 56—63. |
[13] YANG SN, ZHANG Q L, YANG H Y, et al. Progress in in-
frared spectroscopy as an efficient tool for predicting protein sec-
ondary structure[J]. International Journal of Biological Macro-
molecules, 2022, 206: 175—187.
[14] ZHANG X W, ZHU L X, SONG L 8, et al. Combined treat-

ment of lactic acid-ultrasound-papain on yak meat and its tenderiza-
tion mechanism[J]. Meat Science, 2023, 196: 43—53.
[15] LIANG Y S, WU Y, LI J P, et al. Effects of ammonia toxici-
ty on the histopathology, detoxification, oxidative stress, and im-
mune response of the cuttlefish Sepia pharaonis and the mitigation
of y-aminobutyric acid[J]. Ecotoxicology and Environmental Safe-
ty, 2022, 232: 256-263.
[16] FRE3s, i, KA, . BRERE T ERAK IR A
AL R M TR [J]. £ 5 T kAL, 2020, 41(18): 157-163,
169. [ CHEN Yuru, YANG Jin, HUANG Suhhong, et al. Optimiza-
tion of process for rehydrated beef tripe and researches on changes
of its water distribution and histology[J]. Science and Technology
of Food Industry, 2020, 41(18): 157-163, 169. ]
[17] KR, KX F, R, 5. v B B@HALE B R G T
L], sk Tk, 2022,43(1): 38-42. [ ZHANG Pin, ZHU Wenx-
iu, YU Shunbo, et al. Response surface optimization of protein ex-
traction from perilla meal[J]. The Food Industry, 2022, 43(1): 38—
42. ]
(18] MR= . B A AL FIR [J]. & S A5, 1990(5): 17-19.
[ CHEN Hongchuan. Further exploration of the mechanism of alka-
line rehydration[J]. Food Science, 1990(5): 17-19. ]
[19] &, @&k, HinF, F ARRT B RBRT LA
AR BT L R AAEWA T I]. £ b5 A B Lk, 2024,
50(9): 148-156. [ LIU Chunyang, BAI Jinbo, YANG Shangging,
et al. Optimization of acid extraction process for polysaccharide
from Hovenia dulcis seed and analysis of its antioxidant activity [J].
Food and Fermentation Industries, 2024, 50(9): 148—156. |
[20] OLALERE O S, GAN C Y. Process optimisation of defatted
wheat germ protein extraction in a novel alkaline-based deep eutec-
tic solvent (DES) via Box-Behnken experimental design (BBD)
[J]. Food Chemistry, 2023, 409: 224-232.
[21] k%, B3t % 35An4 0T #rik- B 3R IS AL LA UG
Fols T2 ], FE 2 5, 2016,27(7): 962-965. [ ZHANG Jing,
MA Ying. Optimization of processing technology of nine steaming
nine drying of Rehmannia glutinosa by multiple indexes comprehen-
sive balance method-orthogonal test[J]. China Pharmacy, 2016, 27
(7):962-965. |
[22 ] CORREIA H, SOARES C, MORAIS S, et al. Seaweeds rehy-
dration and boiling: Impact on iodine, sodium, potassium, selenium,
and total arsenic contents and health benefits for consumption[J].
Food and Chemical Toxicology, 2021, 155: 112385.
[ 23 ] HADIDI M, IBARZ A, POURAMIN S. Optimization of ex-
traction and deamidation of edible protein from evening primrose
(Oenothera biennis L.) oil processing by-products and its effect on
structural and techno-functional properties[J]. Food Chemistry,
2021, 334: 13-21.
[24 ] JRIDI M, LASSOUED I, KAMMOUN A, et al. Screening of
factors influencing the extraction of gelatin from the skin of cuttle-
fish using supersaturated design[J]. Food and Bioproducts Process-
ing, 2015, 94: 525-535.
[25] 3Kk, JOARIE, M L&, 5. )1 @Mk 2 Kad 42 B dk
Fa2 P] o B4 M E A [J/OL]. &3 55 4 B Tk, 1-10[2024-03-27].
https://doi.org/10.13995/j.cnki.11-1802/ts.038691. [ ZHANG Wen-
zhen, HE Zhifei, JIAN Wensu, et al. Changes in slaughter performa-
nce and meat quality characteristics of Chuanbai rex rabbits during
the growth process [J/OL]. Food and Fermentation Industries, 1-10
[2024-03-27]. https:/doi.org/10.13995/j.cnki.11-1802/ts.038691. |
[26] T8, £ 205, KA, 5. &R ) Ao % R B 8] 528 14 LR &F
R G LM Yoh ] R & T kA H, 2024, 45(10): 25-31.


https://doi.org/10.1016/j.jfca.2005.04.008
https://doi.org/10.1016/j.lwt.2012.01.023
https://doi.org/10.1111/j.1365-2621.1993.tb04266.x
https://doi.org/10.1111/j.1365-2621.1993.tb04266.x
https://doi.org/10.1111/j.1365-2621.1993.tb04266.x
https://doi.org/10.1016/j.ijbiomac.2022.02.104
https://doi.org/10.1016/j.ijbiomac.2022.02.104
https://doi.org/10.1016/j.ijbiomac.2022.02.104
https://doi.org/10.6039/j.issn.1001-0408.2016.07.30
https://doi.org/10.6039/j.issn.1001-0408.2016.07.30
https://doi.org/10.1016/j.fct.2021.112385
https://doi.org/10.1016/j.fbp.2014.07.010
https://doi.org/10.1016/j.fbp.2014.07.010
https://doi.org/10.1016/j.fbp.2014.07.010

546 % 1) o | 2

S TR -AK 2R B SOK T A SRR Btk Rk - 189 -

[ HE Shan, WANG Yusu, ZHANG Shuo, et al. Effect of cooking
pressure and holding time on the structure of chicken myofibrillar
protein [J]. Science and Technology of Food Industry, 2024, 45(10):
25-31.]

[27] Apgr, FReesl. £ (M. R & B E 25 HH b RAL,
2016.01: 14-18. [ YANG Hong, ZHENG Xiaoke. Biochemistry

[M]. Beijing: China Medical Science Press, 2016.01: 14-18. ]

[28] XU JH, CAO H J, ZHANG B, et al. The mechanistic effect
of bromelain and papain on tenderization in jumbo squid (Dosidicus
gigas) muscle[J]. Food Research International, 2020, 131: 91-98.

[29] #kit, AL, REE, F. AR P HACROR Z S R
wa 1], s b R BTk, 2019,45(20): 157-163. [ HAO Wan-

ming, ZHU Chaozhi, ZHAO Gaimin, et al. Effects of sodium car-
bonate on tenderization and quality of beef[J]. Food and Fermenta-
tion Industries, 2019, 45(20): 157-163. ]

[30] EHRI. Shd } 2 Lo b ok oh AR TIRA A A S R T Ay
B [D]. B L8 K%, 2014, [ WANG Yuegang. Changes
in the characteristics and quality of squid fillets dried by far infrared
radiation assisted heat pump[D]. Shanghai: Shanghai Jiao Tong
University, 2014. ]

[31] BENJAKUL S, VISESSANGUAN W, TANAKA M, et al.
Physicochemical and textural properties of dried squid as affected by
alkaline treatments[J]. Journal of the Science of Food and Agricul-
ture, 2000, 80: 2142—-2148.


https://doi.org/10.1002/1097-0010(200011)80:14<2142::AID-JSFA754>3.0.CO;2-X
https://doi.org/10.1002/1097-0010(200011)80:14<2142::AID-JSFA754>3.0.CO;2-X
https://doi.org/10.1002/1097-0010(200011)80:14<2142::AID-JSFA754>3.0.CO;2-X

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 墨鱼干预处理
	1.2.2 碱水复水处理的优化
	1.2.2.1 碱水复水处理的单因素实验
	1.2.2.2 碱水复水处理的正交试验

	1.2.3 纯水复水处理的优化
	1.2.3.1 纯水复水处理的单因素实验
	1.2.3.2 纯水复水处理的正交试验

	1.2.4 墨鱼干复水率和蛋白损失率的测定
	1.2.4.1 复水率的测定
	1.2.4.2 蛋白损失率的测定

	1.2.5 墨鱼干结构特性的测定
	1.2.5.1 质构特性
	1.2.5.2 墨鱼干肌原纤维蛋白（Myofibrillar Protein，MP）的提取
	1.2.5.3 MP二级结构的测定
	1.2.5.4 肌原纤维碎片化指数（Myofibrillar Fragmentation Index，MFI）的测定
	1.2.5.5 组织结构观察


	1.3 数据处理

	2 结果与分析
	2.1 碱水复水处理的单因素及正交试验结果
	2.1.1 碱水复水处理的单因素实验结果
	2.1.1.1 碱水浓度对墨鱼干复水率和蛋白损失率的影响
	2.1.1.2 碱水处理时间对墨鱼干复水率和蛋白损失率的影响
	2.1.1.3 碱水处理温度对墨鱼干复水率和蛋白损失率的影响
	2.1.1.4 碱水处理料液比对墨鱼干复水率和蛋白损失率的影响

	2.1.2 碱水复水处理的正交试验结果

	2.2 纯水复水处理的单因素及正交试验结果
	2.2.1 纯水复水处理的单因素实验
	2.2.1.1 纯水处理时间对碱水处理后墨鱼干复水率和蛋白损失率的影响
	2.2.1.2 纯水处理温度对碱水处理后墨鱼干复水率和蛋白损失率的影响
	2.2.1.3 纯水处理料液比对碱水处理后墨鱼干复水率和蛋白损失率的影响

	2.2.2 纯水复水的正交试验

	2.3 复水前后墨鱼干结构特性的变化
	2.3.1 墨鱼干复水前后的质构特性
	2.3.2 MP的二级结构
	2.3.3 肌原纤维碎片化指数（MFI）
	2.3.4 组织结构观察


	3 结论
	参考文献

