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Bacterium-protease Combined Method to Extract Chitin from Monochamus alternatus
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Abstract : Chitin is an important renewable resource. Monochamus alternatus ,is an key pest to genus Pinus.
Compared to other insects,it has a higher degree of chitinization and a higher content of chitin,it is a high-
quality of chitin resource. In view of this, this paper usesd M. alternatus as the raw material to explore the
feasibility and application prospect of the extraction of chitin by the “bacterium-protease combined meth-
od”. The main findings were as follows:1) The optimum conditions for combined fermentation were 8% M.
alterni folius powder,8% glucose liquid medium,inoculation of 11% Bacillus coagulans sconstant tempera-
ture shaker at 50°C ,rotation speed at 100 r/min,and simultaneous addition of proteinase K After fermenta-
tion with B. coagulans for 5 days. After being identified as chitin,the final yield of chitin was 32. 51% ,the
purity of the chitin in the product was 72. 78% ,the residual ash content was 1.42% of the chitin product,
and the protein residue was 25. 74 % of the chitin product. 2) The infrared spectrum identification results
indicated that the chitin prepared by the bacterium-protease combined method had higher quality than the
traditional acid-alkali method extraction,and thus had more advantages and application prospects.
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Table 1 The main components and content of the

Monochamus alternatus
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Fig. 2 The effect of different inoculation amounts

on ash removal rate
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Fig.1 The effect of different strains on ash removal rate
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Fig. 3 The effect of different shaker speeds on ash removal rate
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Fig.4 The effect of different fermentation temperatures

on ash removal rate
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Fig. 5 The effect of different carbon sources on ash removal rate
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Fig. 6 The effect of different glucose concentrations
on ash removal rate
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Fig. 7 The effect of different fermentation time

on ash removal rate
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Fig. 8 The effect of different proteases on protein removal rate
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Fig. 9 The effect of different added amounts

on protein removal rate
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on protein removal rate
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Fig. 12 The effect of different enzymatic time

on protein removal rate
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Fig. 13 Bacterium-protease combined method
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3 w5t ®w
3.1 #ig

i 3k PR Z AR 00 A5 B B W R R R 1 B A
PR 5 A < 1 B R 2 W A R B O 806, 2 M Ik B O
80 BEL ZEAFT T I R it Oy 1100, B8 IR % i
100 r/min, &R N 47°C KRR ] 5 d, e 4K
Ay BISE 8 2 BR R 0T DLGA #] 91, 72 %6 5 IE B L Y
i ) A R VR BE 8 06, $E IR % 34 Ry 100 r/min B, 2
P 119 R BEIRIE 52°C kB 5 d I, B i Ky
JRA3 2 BR 3 R K 43 2 25 B R ] DLk 3] (90. 38
+0.30) %, IR TG S IE 3 UE B T B
B A AR AR

S DR I B T AR 2 R A T Y
T 25 1 < A B R AR M AR R B 804 Jin AR 1 il
K 1R 800 U/ g, 15 B 1) pH k8. 0, i fi#
HEE Ry 55°C S WA )k 9 h, B 28R 1 38 A BR
Rl LUk F(82. 71+0.82) %,

I FH B 45 28 100 FF 0 R 2R R KOG B RS AR
RAEWRFRENRINKLE KB 55 3 A AR K

T H BROLAR G 0 S5 R S AT T RN il i e 28 77 ) v
B A B8 2 BR AT LA F] (83, 94 0. 58) U6, K
BT IR F] (88, 77T+ 1. 82) %, AW E
4N 32. 51 % , = P S R Al R 72.78%0 . K
FIT & R 25, 74060, R4 & i 1. 42,
3.2 itig

R TS AR Tl AR A W B 2 A
S Aot S AT AR Al TR | g 4UAT Al R
RN, TRk R, R RKBEFHH LR
WA B R AT X ZERE 2 R A b BRI &
B BB Ak ARG B AR, 53R 0B O 4 i W A R
vt JBT B

H A2 HCH 52 2 22 LLIE 88 52 o J5ORE, B8R I
BT EAFEAE LR B k. 1) 0F 8 58 K o e i,
FORES it WA e P S Y S ik B 300 KA L &
ok B2 R 5 A TR akb DA 8 5 R B %) Y 52 3 7
PR S EURE DI TS A EMELSEE
T IR TR S 0 RO o3 X T K A i T SR
FE TR bR 2 — PR DA A8 v g B 4l R
B R AERE R T2 KO- SR 5 3) BiF 5T 3R W U
FeP P FER G —MAE 1026 ~25 %7 ML TR
HOIFAN T 540 UF 88 52Ok U AR R PR . AR X A A
BoEMEEL MHEEE R 26 Z. R R
ANAZ M IR 2R R s R IR B £ R . R EK
oM PR EE R, A A E NIRRT R
M R, BB B, R R IUH 52 R 2 R IR 5 4
FEATER P B S B AR 7 A — e BE S ANl =
BOREACH A AR T E S AR L4
k.

AR TR W VLA UM T e BH DI A B A P SR R
A A R JEORHR IR 52 3, — T 1 A 58 R A 1 T R
55 PR FH A TEL B A AT B A A R I R
T3 — 7 1H LARRS 88 K AR Sk JRURE AT A 5e R Y SR IO

EHAAEEWRE, A TEYKRTHERESEAR
KRB WA LR 3 K T R B
762 o B R A A B A MERE . b R TR A
HEXT B Hevp iy S5 1 2 P o A, R e bk B
{14 B 1A 5 ol LA 1 ORI 7 o fde 401 35 52 310 40 K 1 PR
il o An ] fe 4 BUE AE  S Ak R i AR S R L
T 3 S 5T ) 7 S A5 0 Sk T 3K R iR B
BRI e R R T O [ —

ARG 6 KA 2 AR TS VA TR AH LT TR g I
B VR IR 7 28 TR B A 38 ) 3 0 L PR I T A
fATBf . HJ  PRAR L E SR I e R i B B
AN B S A 2 1) T T R R 1 SR TR AR L 5 2)



% 2 30

XU A G BEIE 5 EE SR U B K A e R 185

SN [ B4 Ak B B2 R ST R 5 3) 0 R L R i 25K
SRR SR — i B G B 5 4) R ik BT v % B
FI% 588 TR 1T 54 ) B 58 95 ™ L 5 5) AN R R
Hh B B R TR R R A TN B 6) T B
AR B R R R TE 2% B JRORL RO 23 R R Y (W)
If AR 2 (20 250 A AR M R AR B0 W SE 3 o0
FHRE. XTI — 8L A6 Fr b 2 &R A
6 ) IR B 4R R Y e R A E 2k
2.

R VE D A7 Mk 8 5 2R 09 e 1 3 ke T 2 O
IR A By T4 ] 5 A WA AR 52 R B T A R R
i 52 70N+ e KB B PR 5 Y 52 3R 0 1 ek 5 e e i 7
)R E R RSP RIS N UREE W N EE O VN 1PNl
FE MR Tk B R R Z AR AR T - D 240 —Fh i3 A= 1
o JLAP A W BE AT S L O BOA R BT 2 42 R
A BN TR 2) B — A Wy e I K 73 e
I BER M LA IR B Tl AR A 7 K 5 3) Z R i
AW R B T2 0% FERT K.

BRI 2 A A A T A B A HIL A S R A
DRBEFFZZZ MR A PR & X L fl
A LR SRR B b R T A ™ A0 R e 3R T X
— ST IR e o) BCHR e 3% T O BT L DL R SRR
O TSR UL AT LR A gk B 3k A TR) AL 5 2 (R D 2 ol i
AR B R oy 5 TR RE Y

H1ZL AP 70 B 25 2R AT 0. 2 b 7 3k B Oy
Fe R EEARLT S AR E I 7 R 1> T A0 B R ki 4R
SBCH FRY 7 3R R ) 0 0 A 0 1 BT A L AT L
AR AT 3 2 A TR B 25 B3R K 2 AR 1 5 ) el A R 1
PR 45 W) IO S O o T R R EER S k4R MY Y 5
R BEAT XA TR S I A DR B 72 3R 2 1 9 45
VR 7 T TR IR A 3 L TR L . M LT
S WETE T IR S 3k A B ey 8 BT 2SR g
BLLHEAT A S PR A BN o AR S TR R I 1 4R
SRR FH 5 3R 0K 0 R R 1 B2 R R R I T P el il 7
AR X EERR TR EARNZR, K5+
P 88 K AR B R ORL B R 7E 20 ~100 H R kL
SRRAR T S R A K A B0 ki AR A e TR
Tl ik 1) RO A — E R B b AT T IR AR ks R A R
JE B — 2 BRI TR T B Koy I E
J3t o ol 45 fi 226 3 o R AR IR 5 2% o A5 19 R 5 SR A K
IR 15025 bR 258 L LU R B 3% il A5 ) HY 72 36K 23 MR
FIBTRIAR . T — 25 A0 2R R 4K 21 5 4 149 AR A 8 % ik
oS e 3R I 07 vk R DR /N R S 88 K 28 B
AR BEAT PEE, — 58 22 KRR K 73 8 H A &
B 5 L i A de 2 BRI TR 52 3™ i S R T

AR v I SR ) 45 45 2 JR AT T T 5 L 7

M o, BB BE PR, K BRAOCR 4. A A KA Al
fifg R R BR AR A A EH T TR R
PR EE R K0 B M S e AN BRSO R
FHT B » ROMUE A= 7 T 7 3R 7 AR 2 1 2 1l
KRG TF AR . U R BE 05 4K B T 4 A ol A
TRAR K IR e AR ) D B Al 1B 5 05 ) MR 52 R 22
DERAS o A58 B IR 5 12 2 1 o 25 B SR AT R
LRI B2 R T IRYIRLS . T — &l ik o
BEOR DU S B Al B T i i e R

S 23K
(1] k¥ A4eR/Moe KRB H & X D] /& 7L
iy K24, 2012,
(2] Fhaid, dlatie, i ENE. 99K 1 5 22 0 i 45 | oo % s R o
HEJELT]. 5 4 Fam 4R . 2016(8) : 71-80.
[3] Brmfe. NRH 6 EmBER— WRBULT BJLT BHD
T (=D LT, HiN B 2 B 2 41, 2000, 21(1) : 65-68.
[4] X, WoeReF e KNI 95 SR HE R . 2015(03) : 4-7.
(5] Arsr. BB SR TZMEF (D] 7M. 7 AR R,
2011.
(6] lmsk. X TAE A, F. HEP R/ FERER I R HIF
gL ] AL bk B 22 4l 2005, 20(4) 1 143-146.
LIU G Q,LIU W X, WEI M C, et al. Development situation
and perspectives on chitin and chitosan from insects [J]. Jour-
nal of Northwest Forestry University, 2005, 20 (4) ; 143-146.
(in Chinese)
(7] s, 0 LR34 5. NF B TR B d P 4R IH 72 R
R W ELT ] P AR BE 2441 2007, 22(2) £ 138-141.
LIU G Q,LIU W X, WEI M C,et al. A preliminary study on
the extraction of chitin from pupa of Dendrolimus punctatus[
J7]. Journal of Northwest Forestry University, 2007, 22 (2)
138-141. (in Chinese)
(8] e, X il , B 36 A, A8 T SR B B i ol S50k A 1 9 ik
FLI]. iR . 2009,34(3) : 111-114.
JIANG X Y,LIU G Q,WEI M C. Research advances in pine
caterpillar( Dendrolimus spp.) as a new resource of food in-
dustry[ J]. Food Science and Technology, 2009, 34 (3);111-
114. (in Chinese)
[9] SEL WA AR, A SR R A AR AR R ST LD ma L
M BE 22, 2006,21(5) : 113-115.
ZHU X,KUANG ] J,LIN Z G. Bionomics of Monochamus al-
ternatus qccurring in Nanyue Mountains [ J]. Journal of North-
west Forestry University,2006,21(5):113-115. (in Chinese)
[10]  ABFEF, Thok 2 f e, 55 A B K 2R X 27 A9 7 B ik
[J]. B Hi 242, 2005,48(3) : 460-464.
HAO D J,ZHANG Y H.DAI H G,et al. Oviposition prefer-
ence of Monochamus alternatus Hope (Coleoptera ;: Ceramby-
cidae) to host plants [ J]. Acta Entomologies, 2005, 48 (3)
460-464. (in Chinese)
(110 SRELH it B 88 K A4 09 A BRI AR 20 A X 7 [T 1. B s
iH,2006,43(4) :535-539.
SONG H M,XU R M. Global potential geographical distribu-



186

(iRl Ne e o

34 #

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(191

[20]

[21]

[22]

[23]

[24]

[25]

[26]

tion of Monochamus alternatus [ J]. Entomological Knowl-
edge,2006,43(4) :535-539. (in Chinese)

AL E L TR S M B R AR SR A B R EE R L) ], h E AR R
§1,2017,37(2) :19-24.

ZHU C Q,WANG B,SHEN J,et al. Research progress on in-
tegrated controlling techniques against Monochamus alterna-
tus[J]. China Plant Protection Guide,2017,37(2):19-24. (in
Chinese)

JRE L. Th AN I T 5 HUR R 3l A 5 AR B 2R SR 0 G AR B
W R RFAFFELD]. b5t - b B OB 2= B 58 BE - 2014,

P AR R R DR AR A 9F A A B K AR 1Y SR AR
KO R P T Tl 5 R TR TG I 0 1 1 2 e LT 1. ARl 4%, 2009, 45
(1):97-101.

YANG J X,HAO D J,ZHOU S D, et al. Effects of plant hosts
on the nutrient indices and activity of the esterase and carbox-
ylesterase of Monochamus alternatus[ ]]. Forestry Science and
Technology,2009,45(1):97-101. (in Chinese)
BRI N AT R, W oc sy R B T SR 4R
Ik e, dh T 5 07 %, 2015, 36 (7) . 122-126.

LIY Y,ZHANG S S,REN G D. The progress of chitin ex-
tracted from crustaceans,insects and fungi[ ] . Food Research
and Development,2015,36(7):122-126. (in Chinese)

R PE A 2 PRI S L STl X SR BRI S R T
EARALLT]. ALk A4, 2015, 54(3) :668-670.

T 3 R 5 ) 4% R E R B 3 R R 43 o8 SE M Y B
FED]. R ;B TR 2. 2012,

0T B T A S R R B SE LD Efg . AR AR A,
2004,

TR, TR DR, T, L — ST RO Y B2 ORI A5 O ik
[P].2017-06-13.

B ] S, FERE AR S OSSR RO T2 Mg &
S Toll,2007(3) ; 7-8.

AT P e B A A A O e B Al 2k ) A% PR e A1 RO Y B
FELDL. M AR AR K25 2016,

ARBIA W, ARBIA L, ADOUR L, et al. Chitin extraction
from crustacean shells using biological methods-a review[]].
Food Technology and Biotechnology,2013 (51):12.

CIRA L A,HUERTA S,HALL G M,et al. Pilot scale lactic
acid fermentation of shrimp wastes for chitin recovery[ J].
Process Biochemistry,2002(37) :359-1366.
FLORES-ALBINO B, ARIAS L,GOMEZ J. et al. Chitin and
L (+)-lactic acid production from crab (Callinectes bellico-
sus) wastes by fermentation of Lactobacillus sp. B2 using
sugar cane molasses as carbon source[ ] ]. Bioprocess and Bio-
systems Engineering.2012(35):1193-1200.
GHORBEL-BELLAA] O, HAJJI S, YOUNES 1, et al. Opti-
mization of chitin extraction from shrimp waste with Bacillus
pumilus Al using response surface methodology [ J]. Interna-
tional Journal of Biological Macromolecules, 2013 (61) ; 243-
250.

GHORBEL-BELLAA] O,HMIDET N, JELLOULI K,et al.

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Shrimp waste fermentation with seudomonas aeruginosa A2
optimization of chitin extraction conditions through plackett-
burman and response surface methodology approaches[J]. In-
ternational Journal of Biological Acromolecules, 2011 (48):
596-602.

LR, AR B AR T A R E T R ] Bk Sl
R .2007,13(11) :40-41.

WRORTT . ThE WS e, 45 ) JTT B SR L 3% 20 48 A 1 0
(7. bt 35 B0 B 5E IR, 2006 (6) :49-50.

E MG B R 2 . T S0 - P B R 0 ) A M
BT KBB4, 1993(2) :193-19

WANG S M, CHEN S L,CUI Y B. On the procedures of
chlooroform-methanol extraction for the determination of lipid
content of fish samples[ ] ]. Journal of Hydrobiology, 1993
(2):193-196. (in Chinese)

FRF AR, DU R U 30 B IR R B ol A TP AR TP AL SE R
1 11 4 (DT Jb 52« v BRI B} 2 5F 52 B 5 2005.

X5k, E e, B e MR A i Tl P s R R LT &
AR, 2004(3) :92-94,

TSP B SR A5 AL T RO D RE R PR [T .
Akl K 247, 1998,17(2) £ 22-26.

2, T, 800, 55, W58 2/ 70 B0 AR W i BORHE 2 Ik
YT AR P L], o E 418 TR TR S I R B A . 2010,
14(38):7149-7152.

A5 R B, 3 RV PR e 28 B LAY A= 4 e SROME 13 245 B R DR
BT R L], B S I PR . 2012,27(3) : 313-316.
PEAL. PRBEEFIR TS T P R RIS D). KR iE . K
BTk K5, 2013,

Nk, SO VR AR L S T e 3R e IR LR ARl U T T
1 R LT ] v B 4 5 4 - 2013,29(6) : 170-174.

JIANG X T,MO H T,SU H J,et al. The application of chitin
and chitosan in agriculture[ J]. Chinese Agricultural Science
Bulletin,2013,29(6) :170-174. (in Chinese)

TR PR T L AR B AR 0 5 BB X L 22 8L 1 BT A B A
FLT]. 2£95,2003(4) :36-37.

HUANG L X,XIE L. M,CUI Y H. Anti-bacterial and crease-
resist finishing of silk fabrics with chrysalis chitosan[J]. Silk,
2003(4) :36-37. (in Chinese)

BN, B SOOK. MR ST A R T B R B Y B A A LD L &
S Lol R4 52009, 30(8) : 75-77.

ZHAO L M, XIA W S. Component analysis of alkali
wastewater from chitin processing[ J ]. Food Industry Science
and Technology,2009,30(8):75-77. (in Chinese)

W R U SR TR 5e ORI LT ] A E K™, 1984
(7):26-27.

BT Th/NTE S RLL L AL R BR T AT 3/ 58 RBE P R 1 B Y R
s RLT]. AL T..2012(Supp. 2) :59-62.

CHEN Y,MA X J.XIE H G,et al. Progress in removal pro-
tein from chitin/chitosan[ J]. Modern Chemical Industry,2012
(Supp. 2) :59-62. (in Chinese)



