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Extraction Method and Application Progress of Chitin from Shrimp
and Crab Shell Waste
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Materials and Modifications, Nanning 530008, China)

Abstract: With the gradual increase in the production and consumption of shrimp and crabs, a large amount of their shells
are directly treated as garbage, resulting in significant environmental pressure. Shrimp and crab shells are rich in chitin. If
extracted and prepared, it can not only help reduce environmental pollution but also improve resource utilization. Due to the
limitations of existing preparation technologies, production costs, energy conservation and environmental protection, the
current utilization of discarded shrimp and crab shells for chitin production remains at a small to medium scale. Therefore,
researchers strive to develop new preparation methods and optimizing processes, hoping to expand the production scale of
chitin from shrimp and crab shells and improve the efficiency of waste resource utilization. This review mainly elaborates
on the research status of preparing chitin from shrimp and crab shell waste using chemical, biological, and physical
methods. It also analyzes the advantages, disadvantages, existing problems, and development prospects of various
preparation methods, as well as the applications of chitin in bacteriostatic agents, adsorbents, and biofilms. Currently, the
traditional acid-base method is mainly used in industry for chitin preparation, with advantages such as mature technology,

simple process flow, and convenient operation. However, this method uses strong acids and bases, posing the problem of
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secondary environmental pollution. In contrast, eutectic solvent method, enzymatic hydrolysis, and microbial fermentation

are more environmentally beneficial. Therefore, developing low-cost natural eutectic solvents, constructing recombinant

enzymes, and constructing functional microbial communities are the research focuses for preparing chitin from shrimp and

crab shell waste in the future.

Key words: shrimp and crab shells; chitin; preparation technology; application

T4k FH 72 28K ™ S 3R a0V VA & g, 2020 4
HEKIRFE BN A 177.50 JTmi, UREEVE R FH SE297
FAOL F AR, g2 T HAA AR @ i 425 FE 3R Y
{EN, SR AEAREE i Tk B rh 2 A 2 5 B B ST i
40%~60% M5 774, 16 A SR T MELAREfR, K
HEHERR SRR A S B e P . BT, KRR
SEIRE T B A B AR B, /S o2 faT A B S
FH A =), A e ERR Y — 2 I IR EE R T,
(EIEEA OGS, 23 MR TR 2% PRI ORI
SR T, TR BT 72K FED IR A A i, A
SEIR I AR NG YR BTG g | e HLRRHn
AL, XF TR b A R e By BB P,

SCR I E S 2RI ReE T, R ILT
. R RS (FEBRRIRES ) . S/ iR FE
REW; (SEERRAN, HARD S mis 17.1%" ) H k. JL
TRV RFER S E LS, AR .
PEVAT S AW TIRE, RO BB | AT
AT 5 IR HRT S, Tolk Bl LT Bk
SRR, 271 s (R a0, &) 45 3188
TR RS E, I RTSOME FE , $2 i AR 14 ) st
FEAR T SRR A A ARG nTdpse ke | BTl
PR EERIOHE H, Q] PRSI S v o i 28
LT BB FE R A o AS SO UTARE R [ N AR
SEE SIS LT B Y T2y i SR FH RS 745
A, AWM R S5 R LT B IR & S5 R
e,

1 JLT Rk

JL T % (chitin) XFRHIFETT . FHAEERE, J&—Fi
N-Z.F-D- 2 Fe i i I p-1,4- W54 322 1 B A
RIR 51T 20, Hoaht 544 (D-#i 2 hE L -
L 4-WE A2 122 17T B0 AR, 78 AR LT R LA
a., By —RPEAEAE, IRESE LT BT 2N a dh
W AR 2Z AR 5 ) SR, oAb
PERRE « AN T ISR A WA FIFK SR . 24
JUT RN 2R =85% W), 235578 Ay n] ) 52 3R
B, L fr e S LR | AR SRR G, S
POk Rk i, AEXCH 53— BT ik ), B K i L Ik
HERALG, AR o3BT B, R . Tk o AR
s rp il g LT I, Heas mabAe) i F S K S 2 15
HUEHRAE LT JRA S LT 4R b, WAS 2 s ol LT
JoT, T R MR SE A T D VAL B, (S T AT K 5
PILT Jo 2 i ) v st 25 1 ok

2 JLTERBIERE

2.1 EEL

2.1.1 Eewdiyk B Tolk L& LT REZHCRHE
SRR L, HACEFAR S R 58 R (1] 4 HCD) i 2K
4y, SAE (AN NaOH) i85 14, ML 3RFF s LT
B, FFH H,0, S RI a3, nTAS @)L T

Bt AEGERRIIE DLAAE TR, T2 o,
e (R L

SRR SRR A T Ir A HC B e, faks
K, TR HGHAT A . AP PSS iR RS % Ak
AHLES, HIGK AR, Ding 258 LAk L Se g mliid:, 7
FHA IR HCL, B 22 5 5% iR eS S i A= T
I R ES, VAR P S IR &k, PATTIRIR
BRI AN IR A4S, Mt %y pH 2% 3.2
TSI R 0 MR A . Charoenvuttitham 45
FIHIR A4 HLEZ (0.25 mol/L HCOOH Al 0.25 mol/
L C H O ) ARFRIRTE, AbPRE R e & FH IR 5 Fn
ATAEIRES, I BRI TR R H ERES Il . sRmiifbfs
A8 7 1 AT e P R B R A U, 52 7K AL 3 A v 7
Hajiali Z5U'% & —F “ TCHEFN” 120, Al Ik /K Ak
HNAS, PP A2, Bl BRI 45T B, XA
Fe X BRI A BRI IR RE, 75 & o4ty & A A8
1, = A A AE I g, NI LT 5.

H A X R Ak 2 i e A A — 8 B b Wl BRI
A, DR R I R A0 3, ABATS JC T AR AS i
Z 7 AR TS LRl B, S AT R SR i aR
OGRS LT T k.
2.1.2 EDTA 7% EDTA(Ethylene Diamine Tetraace-
tie Acid, EDTA)J&—Fh L R B 7284570, il 55erh
FSE A B A OV, BRI E . EDTA %
Wl LT Bt b, BRI IR Z S, Hh T 225
FRBIIEAHR] o 2B EIER . TR R A
JEIBR%T . X IREE TS GUAEXT R NEOL A

S R EDTA SRHFLUEF, fl&mJLT
JEH IS A 0.13% N X ELAS TR 7 vkl
LT R, 455 W R, EDTA )L T RIEBCERE TR
Bk, JREAE T HCL 2R LT Bi43+4%, 1M EDTA
TE 55 TGN AR, 37 H. EDTA X485 H 5.
R R ETREY) BT TR/ )N, AT HE s IS B
Ik I= N

EDTA 758k i 78 T 15 285 1 ek B AT (e FH s ks
W, A DG S A b 3R i el P RS B Ak
PN AS, [Fl R EDTA #1878 1 HCL 25305,
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SRR R, BRI T EDTA 78 Tl A A o
2.1.3 BFWAE B4 Jonic Liquid, IL) K
BT, HIAE S IR~100 °C R MATER, — Bk
A HLHEFAICH LA PUBAES FH Ak, & ULAYA HLIH
BN B DRI ER B A, I A KR
T MR ES 4. IL ¥ EZAEHYLRI A E
LR AR AH BEAEF, 3G TNz AN
L8 RES T, INIdise rh B s i L ok . g 25
T SRR, B BH BH S T AN [R] 20 A i Ble A8 5 TE AL
Y. AP IR E YIS RE, - SURIRES S & Ak
AR T A E . I BOA A B A AT
AFERE . R m#Ea e s R A v
anz= 1 R, Qin 88U 85—yl IL W HEILLSE
PRFIHIEILT B T 2590, B 20 B B I maE
Al 1-2,3%-3-H JLpkmk 2, iR Lk ([C,mim]OAc) 52 5
PV R FR 5e 28 s A8, ERE B R Dl 73.5%
PAMRSER R, JHA R EIRJL T 5 (94.0%) . Setogu-
chi 2 F T 1 -9 33 - FE Lk A b (AMIMBr)
HEENEE ST P LT R, TR AR SRR S T AR AR
i P A R <0.1%, I L BERR B <7%. SRR
IL NSRRI UT SR A R G3F-45K4, 55 3RA5 s ali B
JLT B . Tolesa Z&M [b4k 2. W8 RN 3L 2 3L %
([DIPEA][AC]) . — 5N 3k & I ek N ik £k ([DIPEA]
[PD A1 F LT 54 2 1iREh ((DMBA][Ac) il 45 4R 52
JUT B, 45 R R JL T T2 B R [DIPEA][AcC]>
[DMBA][Ac]>[DIPEA][P], X} FF 53 JL T kL E4T
TCESHT, BRSSP B ES B T IAAE. B IL T
BEME, A Tl A BARSR L, H IL &
Az 7 AR BRI T I T RIS T A A= 77, anda]
I TL A= 7= A B A2 T 25 B B e ) () R,
2.1.4 DES ¥ K 3 45 ¥ 55 ( Deep Eutectic Sol-
vents, DES)IEJEHIA LT BIAFi BRI 7.2, DES J2Z&H
SUESZ AR (UNZR45 R ) AT E A A (Unmhiie . SRR FnZ
TUEEEEAG G H FRARE R BE IR LU B RS AR A5 i )
PZH 4yl = 2H A IRAE IR 59 . DES 1B h—FpRRk
iy IL, HS A S R R, AT R N A4 TR A
BT AR A A L Zha 2507 1 kGE &R IE
k-9 12 (CCMA) IR A AL DES MR IRSE 32 EL
JUT R, IS JL T B SRk L T SR pygsta4a1el, 0L
FEN a-JUT G HAEAE, T H a5 mr, $2 R
FiRwik . DES 2 HA K& SRS, FHaet s

IREEFEEI = B [, {H DES A== AR5k 55 51, A2
e H T/ NI A A= 77

EAESK, N ATESC S T R B, BV r 2 AE Y
WA CELAEA HLRR . BERNZ LR ) DA > L)
TG, e G pl AR A SR MR AR, 25 1) R LA
sl T R AR K FL 45 %5 57 (Natural Deep Eutectic Sol-
vents, NADES) 111 B, FEAIX T DES BOA /" A
NADES E- 5 R #7019 A= W A8 25 P FiAS #45 & P 0,
Huang 5P H-& T H S HGRFN S SR AR i S 4,
E 1 NADES, R [FHETE/NADES  Hu3 K fip
S E], LR R RS % 53K 99.8%, ik 1%
A 92.3%. {H NADES #fmre T8 52 4055 H AU 25
FBT e S cH TR, e A . HAER
JH NADES il & LT BRI HIFF b, S A%
P S, YT ARSI S B B I A BB A R Tk,
A
22 H4E
2.2.1 PEEf#: B S IRIEANR] Z AL, 75 TEsm
aifb i AR . A E A I SRR
F S THRISEI A . HAh, ik K iR s &
A= PRI, TR RGBT A AR i AmD e e AR IR Y
JEURH2T

H AT B A 5 b Z2 8008 1 bR 2R B, Hongkul -
sup Z2? SR A FLER-rh AR I B AL B IR 5, 5 RR ik
A LG, PR ILT B R B ARG i e . 4B S
FHZLRR- v 8 A8 TR S rh il £ LT 5T, He
A RAFHIWR ORI, RS A R eI, f5r &
BEILT BT E A 2 S5 o /KRR A . AEil & iR b, 12
TR A 22 T R RO T R, BEAE R
Tt (%) 7 4 5 R FH, B A 05 PR AN 25 52 TR PR BB 1Y 52 T
It HLIR MK A B T 56K 5, 0/ D BRI W ) FH 2 o
XBAA2 3N 88 2 2 ] S YR Fe AR BT A R M B 1 R
JUT B, 10 MRS5S R F+4 Th e iR IR MR A i, J5 s
LT 5T il AT 3% S 2B K, AR P R R GA B
91.8%, JL T i HU Rk 5] 88.9%, L lifi/K i )5 ol 4%
ULIEY R JC T FH 258 F /K vk, i T 3 I8 i
#E. Gamage 2529 UL Aspergillus flavus, Aspergillus
nigerFll Penicillium sp.53 W MR PE SR I B 5 1R 52
AT /KA, SDS-PAGE Kl %2 B, Zefild 7K fift I 1)
A AT D

Bt fie e il 2 LT o 2 20 T/ NS Tl A=

R ETWIRER LT B

Table 1 Ionic liquid method for extraction of chitin
FHES T s ¥ ELC JEUE PREBOREE(C) FEIUF ] (h) JLT BU=5(%) S 3CHk
1- 2 H-3- HI bR 21 [C,mim]OAc HRFE 100 19 - [14]
105 P BE-3- Y L ibfmg IRET AMIMBr i 100 48 12.6 [15]
RN vy [DIPEA][Ac] e 110 36 14.8 [16]
RS ] [DIPEA][P] UF5E 110 30 12.1 [16]
TR RET ReA L1 [DMBA][Ac] e 110 30 13.7 [16]
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77, ARTZIFATY IS P - Tr) 8. — g i ol A 7 26,
JAS 5 R MR ST 1 B A S B AR AL R
/b BERESZBNBRE . JLT 7R AIK, ASF TR T
MeA =, PRI SR IFIT &8 A W, (A APR R i) ol
A%, Bl R R A T B IR ST 1 R Al A, B N
FAVE AT 25, TS S8 i VR FHRCR, 1588 S T A v
Hll &L T R FEFTE 7]
222 TAAEWIREEE A R IR R TR E
TR A RIS 53 i A LR sl 8 A g, LUJBRRRTE R
FEMIT YIRS 5 8 A TR R AR B R,
L AT P TR IR | SR, TORE X e Sek K A B,
DT R M BERARAE 7™ iliAs o H A R I TR R 22520
FLERAT I )& (Lactobacillus) . ZFHEAT )& (Bacillus) .
8 EA MBS 8 (Pseudomonas) . V' )&E (Serratia) .
HH%E‘(Aspergillus niger)%[%]o K T4 A
TRUR BEATNR I R T2, VR DRI R IRE S 43 M W 20 R I AN
R W, FEA T, WSS L RTAR S AR 7P AR oK, 128
PEEIE M BER M R TIE X PATAR RSB JL T .
PR R W T 2R B R, &) THefE. sk 2
s, i TR EE RS R FVEE VE IR IR Bacillus amyloli-
quefaciens MSPO5 K EEURFE, LAk )5 B2 1 48 1] 58
96.47%. Xin £ FFH B A2 IR 2 TR S
S Exiguobacterium prodeepum KR, 315 —1k 5y~
T il 9 A8 R, A AR RO 91.48%.,  Cah-
yaningtyas LB 4k Bacillus cereus HMRSC30 B
R AR, TERAAUARE N BAA R R 3
(97.42% ) FNFZAR I K 535 (53.76%) o Castro 5L
FIHEF=FLER Lactobacillus plantarum sp. 47 55&5¢
KT, PITAS = S AV 3 i) iR ATk 5e) ik — 2B 4lifk,
5] 95.3% R FRA 99.6% K433, UL T R
PEBCRALHR 6.9% . PR A I A b, )l 4 1 Rl K
Sy PR ZEMELISER, UL T Bl R 3R IR,
55 PR R BEAH L, TR R T 3RAS R S Al R Y
JUT B BT B A A, Hor, 2w A IR
TEER Ny e IR FEAE— AR AR IR AL T — IOk

W%, S5, B UTTER 53 BT K, ARSIz & 55
—BREEET S IR R D IR IESEPD R AR
s BAA s BB AR 7338, HOR AR e 3508
FEW I, TCFRHAT 4 4lif . Nk 2 o, Xie 4507
SeHFH Lactobacillus acidophilus i K451, BB 37
F 58 A Exiguobacterium profundum WWWAE [, B &
B G3532h 95.0%, BEE 13N 85.9%. Liu 459 g
A Lactobacillus rhamnoides %%, {IoAL 5 i K53
HGRFN 97.5%, P KW IA B FEBINE)E Bacillus
amyloliquefaciens Fii R IEFEFRE, Hifb )5 I A
FEA[IR 96.8%, LT BHRICEN 19.6%. (EIELE
P R AR D, 5 B A K AN SR de i I kL, B
Ko BUHAELRIEIL T BrgifE SARBCRARETER T, AF5E
FAPFGR IR I, DIREREEFE . ik T 254t
Fto MW R S i i 2GR A 548 T 904
NEZ—: TER W R TP B I iGR X m— R e g AR
HAMHWEN, B8ORS R T S iGa X 5 — P e
BRAAT eI E ], BT R Z TRl BAT R 45 i P
P, Ui 2 7R, Zhang S50 JeR) H Bacillus subtili
AR, SRS 1] RS 3R L vp W] ) S 0 Acetobacter
pasteurianus F 2 5, s A £ B 7] 3R K Bacillus
subtili, TFYE N Acetobacter pasteurianus B IR, &
P J LT 0T i R 7T 3k 18.0%, Ji S WF 58 & PR,
Lactobacillus plantarum W] ) FH 7 28 B P 258, IR
242 Bacillus subtilis B 5 H 5, 6] 1% 3% 34N FE 5 25
WEFERP Lactobacillus plantarum, A3 LT i 5 H:
ZHTHE AR FEARXS 43 BB REAIR T 9.8%, 4544
SREOILJLUT BARMIEY, Zare 25:P9 R Lactiplanti-
bacillus plantarum PTCC 1745 Fll Bacillus subtilis
PTCC 1720 &, Horv Bacillus subtilis PTCC 1720
HA AL 2T FOR AT AL S B RE T, AInT
& ARG 7 14k AR Xt Lactiplantibacillus plantarum PTCC
1745 983 . Chen 2P R Bacillus subtilis Feitt
AT, S5 [ 5 IR e v B ie — SU . LAmEAn
Acetobacter sp. HATIK 53, DAk B BESFA S ILT T

K2 Y RERER S ILT R

Table 2 Microbial fermentation for extraction of chitin

KRB [ERY] TR 53-2(%) IR ASESCYY) JUT BRI (%) E= BTN
Bacillus amyloliquefaciens MSP05 - 96.47 - [28]
e Exiguobacterium prodeepum - 91.48 - 29
LAy & prodecy [29]
Bacillus cereus HMRSC30 53.76 97.42 - [30]
Lactobacillus plantarum sp. 47 99.6 95.3 6.9 [31]
ettt =
LRI S sHo A ot
Lactobacillus rhamnoides 975 96.8 196 [33]
Bacillus amyloliquefaciens : : :
Bacillus subtilis
Acetobacter pasteurianus 920 943 18.0 [34]
Baczl{us subtilis 063 041 _ 35]
S Lactobacillus plantarum
- Lactiplantibacillus plantarum PTCC 1745 938 96.4 _ 36]
Bacillus subtilis PTCC 1720 : :
Bacillus subtilis 9.0 94.0 13.0 [37]

Acetobacter sp.
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PRICERIRF] 18.0%.

Fi ik A ) & R 2% v A AR B AR 2B 1 T R B[]
K AR TRE A NS, S BT ZRORAR, (I
34 F S5 E AT TE R B, JoisSE B AL AR r= . A
I, B A A e R 0 TR B AR R R e PR ThBE
PRRE. 408 T 2], gl Yn & i fen
DESW AN

IR BIF IR R AR A B, TS A R s, T
BEAL PR 5B ST B TR, R AN &, AF5E A 5
TR R AR L . AR & i HAT A A R /D | Ak
HEE K BEREAR . V5 /K= A i /NG A, FE Tl
b BT RS AN L BRI . Lu SEPY RA5 Strep-
tomyces sp. SCUT-3 TR HRFE H 14 85 AR A 4idr H
A R IE RN AR, e, I T 92.6%
FOZK R 1, Horp =422 — LAY B SRR =X ek,
=2 — LSRN, FEENRCT 92.0% BE5 (LA
FLEERIEER), RIAHIFRASYIVE R LT BRE R R,

i HA Al B | R 2 R SR . H AT o [

e B A LT B AR AR /0, X HIR A ST, AR
IR FER SR ISR R AR
23 YRk

YyHREL G B AR S rh il s LT 5, WS
ik  AERSE G AV — R BT BE i 2 LT
ST 2 E A
2.3.1 AP WA DERERK . B RE R .
LA IR, T T AR ST AR AT B TR PR A,
5 RS SRS, PR taR A A i
TN AGCNEEN . %k BAA 400 T 20
(6] . Pl AR 32 H PG . Zhang S804 SR FH#E S I
5 BN IR ) & e AR S E R B2 UL T 5T, 48 800 W
AR HUA R Y HRSE TR A TR TR 4, fralifb i LT
T BA AR 4T (11.2 kDa), B s iy JL T gl
(89.8%) FIHE =5 A I £ IR (21.1%) . Vallejo 07
TR v AR P R L, JUT AR R B B <2%, P
RS B RN, IS LT R4S R S BRI
CEBET . A A N LT RS LT R
MBS & S Tas, AR LT RS . S B B
ERPRAERTRA, AEAE Tl A= P i
2.3.2 PREHEEEhEE ok TR G T S R

TR PR B 1 T A3 S T ), A 431 TR) e AR 4 o PR
52, AR R R AT YRR TG T, el A
R R, IFRES TR N 5E 0 . ARECH:
T, IR HAEERT B AR . ER
PREAERO LE PRI Y BRI %H LA, s I EAE Ak
TS HOLUT RHE IR (26.34%+0.24% ) i TR
BIL (18.43%+0.14%) o BLHAMY USRI, 16—
SEFEEIPN, JUT Bt £ 15 B Bt 5 T 4 S i e 3 i
TG A B T LT B S HAT AR g PR s S 1,
HAEd A5 LT 507 L EAT) ™ R B N A5
2.4 AEJUT Bl&E G AR =
2 3 PURGEIEXT L T MR el A LT AN
7k Pt . B4R EDTA . B F A Fn
DES 73y 22 d AL 5430, (B e 1L et T
BB, = AERT5 N, PRI AR BRI ]
FITETCIE IR L A A i B AR TR, KA B
THAE TR o Bl 5 AR W) A Rk SRR
. BRBEALS, TEFSIR ST ek ok ad fe b HoAy) 1|
AIRIHE S o (B W R T, B TE P AN BT
RRA R MEL R, BT 2R Esee . Rk, Al 7E &
T AR PGSBS U5 L R S A B T B S A I T
HahmAbEERE ) .
2.5 MREEAR
R A R R WTT & 5010557, BEIEAH | [
REASE I A M A W N T PRS2 il 25 L
TS
FLEFEHF AR FHTX A G AR L E
BT, (8 A SRR TR A SR A T kel
LT i, Hoffmann £ S48k Bacillus licheni-
Sormis, 12T KL K P AETE R A5 IR A Y R\ T
(pga) FULT JTElSE R AT (chiB #1 chiA), i@iit
Xof HARFE R MR, #5091 B AR K, AT
VAR rll R S B B IR T=00 e a9 N IV D18
BB BT RUF B8 B R A8 A — 5 25 [A] sl 5e
LRRE A B A L, DA IR S 1 RS o
ARG SR R PR R Bs, IATE T Bk ™4 14 [
I . OhZM™N Pseudomonas aeruginosa K-187 o
LA A 1 il ek e 435 5 Py 2 T A R P R FE R
21 Y ZR B IR TR B FA IR |, A B [ s A g

3 ARULT Bl e 5k i e 5
Table 3 Advantages and disadvantages of different methods of extracting chitin

WiReS P Bl
PRI LA IRAR T B, BT 3 BUAAIR; 77 b5 e 8 A TN
o EDTA: PRVEPESR; TR0 A 7= R X EREE TS g/ AR
BT TeEEE; GO AR RPN E M RAF kAR et A
DNS#: SOOI R AR R Wtk O VBN TG 5 A
. (337 LRI AR RERERD; L2 A s i FERT
YRR SR BEFED A AN B ORI 2 T #ER K
P— P R R B 4 S T 2Rt i) -
PRk (Bel IS PRV BR 544 e 1) -
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(12 KT EHEES d), I HE S B RE R
IKFE) 67%. Paul ZEU G Kurthia gibsonii W) JLT i
it [ 2 A6 LA A B ) e TR MR A I, B RS e T
P Rl AR A KA $2 05, 7R Rl se it
R ICTR IS IS MR E SRR, A LT R R o
=R 0.8%-.

FHXT FAR G 7, AR H AR T B A7 BBl
PRAREEA T, T ARARE A e Tl B FH A0 TR AN
TARETERR, FEHE S ) A AR A RIS, R AR,
SCER) SR AODEERFIFH
3 LT RBIA
3.1 HEF

LT R M AT A A T REhue i, vl ik
RLAAIEA . Padias, LT 5 R HAT A4 3= S REP
KIGHT oA . S EE O BRI . H S A . SR A
PRISEPRAR A A I, SREEHENS) Sl e 7 i il 45 10
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