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NGHIEN CU’U TACH CHIET CHITIN TU DAU - VO TOM
BANG CAC PHUONG PHAP SINH HOC

| - SU DYNG BROMELAIN TRONG DICH EP VO DA
NGUYEN VAN THIET, BO NGOQC TU
L. DPAT VAN PE

Hang nam cic nha may ché bién thuy hai san coa nude ta thai ra mot lwong phé ligu giap
xac kha 16n, khoang 70000 tin [15]. Nguon phe thai thuy san nay cha yéu dugc sir dung lam
thirc @n gna stc hay thai ra méi trudng gdy 6 nhiém, chi mot phin nhé dge sir dung dé san xudt
ra chitin, vi viy nghién ctru cdng ngh¢ tao ra cic san pham hitu ich tir nguon phé lidu nay la mot
vén d8 khong chicoy nghla 1i luan, ma cdn ¢6 y nghia thyuc tién rat thiét thye.

Mot trong .cac san pham d6 1a chitin va din suft ciia n6 13 chitosan. Hién nay chitin/
chifosan va céc san pham nhin duoc tir chitin/chitosan duge Gng-dung rong rai trong nhidu linh
vire dari séng nhur y-durge hoc, nong nghigp, bdo v¢ méi truong... [7, 8, 14, 15], dic biét ngay
nay trong y-dugce hoc chitin/chitosan dugc coi la potymer dugc pham & nudce ta chitosan di
duogc tng dung réng rai dé dleu tri bénh bong [12]. Trong thoi gian gan ddy Vién Cac ché pham
sinh hoc Nha Trang dd san xuft thanh cong ché phdm chbng béo phi tir chitin [13]. Hién nay

# nhom nghién ciru cda ching t6i & Vién Cong nghé sinh hoc dang thyuc hién dé tai khoa hoc vé
nghién ciru san Xuit glucosamine fir vo tém dé diéu tri bénh viém khép, va thu nhén chitin tir vo
t6m 13 bude tao nguyén liéu ban dau cho san xuat glucosamine.

Chitin la polysaccharide ding thir 2 vé lu'cmg trong tu nhién, chi sau cellulose |5, 6, 7, 10].
Ngoa| nganh Chan khép ra, chitin c6 mat & nhiéu nhém sinh vit khac nhu tio cat, nAm men,
nam, déng vdt nguyén sinh, giun trén va cac dong vat khong xuong song khédc [2, 5, 7]. Cung
glong nhu cellulose, chitin ¢6 chic nang. cAu trilc & tit ca cac co thé ma nd co mét, no 1a thanh
phén chinh cia khung xuong ngoai & nganh Chéan khO’p va thanh té bao nidm {3, 4, 7]. Hién nay
chitin dugc tach chlet tir vo giap xéc chu yéu 14 bang cac phuong phédp hoa hoc [1, 5,9, 15],
trong thoi gian gin day cac phuong phép sinh hoe d3 bat dau dugc nghién ciru sir dyung trong san
xudt chitin [1]. Trong céng trinh nay s€ trinh bay két qud nghién ciu thu nhén chitin tir phé liéu
dau vo tom bing phwong phap cong nghé enzyme.

II. NGUYEN LIEU VA PHUONG PHAP NGHIEN CU‘U
1. Nguyén liéu

Phu pham dau va vo tdm (kho) mua & huyén Giao Thuy tinh Nam Dinh. Phy pham sau khi
mua vé dugc sdy lai cho khd ron & nhi¢t ¢ 40°C rdi nghién nho thanh bdt 1am ngudn nguyén
ligu dé thu nhan chitin. V6 dira — ngudn enzyme bromelain, duge thud cho.

2. Ho4 chit
NaOH, HCI va axit oxalic ¢tia Trung Qubc, KMnQO, cia: Viét Nam, mark céng nghiép.
3. Cic phwong phap nghién ciru
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a. Nhdn ché phdm proteinase bromelain tic b dira

Vé dira sau khi thu & chg vé& duge nghién nhd trong may xay sinh t6, sau d6 chiét
proteinase bromelain bing nudc may tir 2 dén 3 lan (theo ti 1& 1a khoang 1,5 + 2 lit nuwde / 1 kg
vé dira), loc dich chiét qua 1 13n vai phin loc, dich chiét cac 1an gop lai lam ngudn enzim.

b. Phuong phdp hod hoc tdch chiét chitin tir ddu - vo t6m

Quy trinh ho4 hoc tach chiét va lam sach chitin dugc tién hanh theo phuo‘ng phap hoa hoc
théng thudng dd 4p dung tir trude t&i nay trong nhiéu phong thi nghiém trén thé gidi ciing nhur &
Viét Nam d¢ thu nhan chitin tir vo tom, gbm 3 cong doan chinh la loai khoang, loai protein va
khir mau [2, 5, 11].

¢. Phuong phdp enzim tdch chiét chitin tir ddu - vo tém

Theo phurong phap nay bét du - vo tdm khé déu tién duoc rira bing nuge may dé loai bot
thit tom, sau d6 x¢ li v&i dich ép ba dira cho dén khi hét khodng thi xu I tiép vai NaOH ¢ loai
hét protein lién két va khu mau nhur & phuong phap hoa hoc. Chi tiét vé phuong phap nay xem
phén “Két qua nghién ciru”

Thi nghiém tach chiét chitin (theo ca 2 phuong phap) dugc tién hanh & 3 quy md vai khbi
lugng bt dau - vé 'tém tirong tmg fa 100 g va 500 g va 2 kg/mau (mdi quy mé véi 3 miu song
song).

: III. KET QUA VA THAO LUAN

Nhur di @& cép toi & trén, hién nay ¢6 hai nhom phuong phép san xuat chitin tir vé gidp xac
d6 1a cac phuong phap hod hoc [1, 5, 9, 15] va cac phuong phap sinh hoc [1], trong dd phuong
phép hod hoc tach chiét chitin 13 phuong phép dé c6 tir rét lau va ngdy nay van la phu‘orng phape
chinh dugc 4p dung trong san xuit polyme sinh hoc nay, con phuong phap sinh hoc méi duge
nghién ciru 4p dung trong thoi gian gan ddy voi muc dich thay thé phuong phap hod hoc truyen
théng tiéu hao nhiéu hoa chit va giy 6 nhiém méi truéng, Hai nhoém phuong phép nay gidng
nhau & diém la chimng déu dwoc thuc hién theo 3 cbng doan chinh dé la: loai khoang, loai
protein, loai cac chét mau, tuy trinh tir cic cong doan cé thé phu thudc vao tirng phuong phéap cu
thé. Piém khac nhau cin ban cila 2 nhém phuwong phap ndy la & cach loai protein: Trong cac
phuong phép sinh hoc protein bi loai trong nhitng diéu kién rat “mém” nhér sir dung hoat tinh

proteolytic (phan huy protein) cua cac enzyme thudc nhom protelnase con trong cic phuong
phap hoa hoc protein bi loai bang axit va kiém.

1. Két qua tach chiét chitin bang phuong phap hoa hoc

Céc cong doan cia phuong phép hoa hoc tach chiét va tinh ché chitin duge thyuc hién theo
trinth tr sau:
Buoce 1: Xz li nguyén ligu voi axit

Cho m{t lugng thich hgp dung dich axit HCI 2,74 N vao nguyén liéu dd dugce rira so bo
bing nudc may dé loai bot thit, ngam trong 1 gidr sau do rira cin bang nudc may dén pH trung
tinh; 13p lai viéc xir Ii nhu viy 2 1an nita (dén khi cho axit vao khéng thay sui bot khi nira 13
duge). Bude xir 1i nay loai duge hét cac chit khodng va mét phin dang ké protein trong vo tom.

Budc 2: Xur li voi kiem

44



Ngdm séan phim thu duoc tir bude 2 véi dung dich NaOH 4% & nhi¢t 4§ phong trong mot
thoi gian ngin (15 — 30 phit, c6 thé ngam qua dém), sau d6 dun s6i 1 gid ri rira sach bing nudc
may dén pH trung tinh. Vigc xir li kiém nay dugc 1dp lai thém 2 lan nira. Trong cong doan nay
tat ca cac protem chu triic ciia vo tém déu bj loai, san phim thu dugc 1a ché phim chitin thé con
chira cac chit mau.

Buéc 3: Loai bo cdc chdt mau

Cac chit mau trong ché phdm chitin thé dugc tdy dau tién bing xir 1i v&i dung dich
KMnO; (thube tim) ndng d6 0, 1% (ngém trong 15 phat sau d6 rira sach bang nude may) va voi
dung dich axit oxalic (C;H,0,) nong d6 1%: ngam tir 1 den 2 gi& cho dén khi san phim c6 mau

trang thi 14y ra rira sach bing nude may, phoi khé (hodc sdy & nhiét 36 dudi 50°C) s& thu duge
ché pham chitin sach.

Chung toi da tién hanh tich chiét va tinh ché chitin tir bt ddu-vod tém theo quy trinh trén &
2 quy md thi nghiém v&i khdi lu’o‘ng mau 1a 100 g va 500 g. Ngoai ra chitin con duge tach tir
mét mau vé tom sach (rira hét phin thit bim trén vo) bang phuong phap nay Toan b qua trinh
tach chiét duge tién hanh trong 1 ngay Ché pham chitin thu duge duge say hoic phoi khé den
trong luong khong ddi d& tinh hiéu sut thu hdi chitin. Tiéu hao hoa chét (axit, xat va chit ty
mau) va hidu sudt thu hoi chitin trong cac thi nghiém & ca 2 quy md 100 g va 500 g nguyén
liéu/mau va cia thi nghiém v&i 21 g vé t6m sach dugc tom tit trong bang 1.

Bdng 1. Tiéu hao hoa chit va hiéu suét thu hdi chitin khi tach chiét bing phuong phap hod hoc
(gié tri trung binh cua 3 thi nghidm & mai quy mé tach chiét va ciia mau vo tdm sach)

Chi tiéu, thong sb Quy 10l nghiem _| Mau 21 g v6 tom sach
100 g nguyén liéu/mau | 500 g nguyén liéu/mau (dugc loai hét thit)

HCI 2,74 N 430 ml (44,2 g) 2000 ml (205,5 g) 42, ml (4,32 g)
NaOH 4% 925 ml (37,0 g) 3000 ml (120,0 g) 126 ml (5,04 &)
KMnO, 0,1% 10 ml (10 mg) 50 ml (50 mg) 2,5 ml (2,5 mg)
CoH,04 1% 10 ml (100 mg) 50ml (500mg) 2,5'ml (25 mg)
Chitin 7.5¢ 370g 6,0g
Hiéu sudt 7,5% 7,4% © o |28,6%

4

Céc két qua bang 1 cho thay Luong chitin trung binh thu dugc tir 100 g nguyen liéu bqt
dau - vo tdm say khd bang phuorng phap hoa hoc la khoang 7,4 + 7,5 g. Két qua nay thip hon rét
nhiéu so v&i cdc s6 ligu cta cdc tac gia khac da cong bd ddi vai phuong phap hod hoc: Theo cac
tai lidu da cong bd trirde ddy ma ching t6i cé dugc thi hiéu suit cia qua trinh tach chitin bang
phuong phap hoa hoc 14 ~30 g chitin/100 g vé tém [11, 14]. S& di ¢6 sy chénh 1éch icm nhur viy
¢0 1& 12 do nguyén liéu (dau vo tdm) ma chung toi sir dung dé tach chitin ¢6 chira rit nhidu thit.
Ket qué tach chitin tu mau nguyén ligu vo tém sach biang phuong phép hoa hoc ma chung tdi
tién hanh, cho hiéu suét thu hoi chitin 1a 28 6% (thu dugc 6 g chitin tir 21 g vo tom sach) mot
gid trj trong duong vdi gid tri cla céc tic gia khéc nhu d3 néu trén. Nhu véy, hiéu sudt thu hm
chitin phu thude vao miu nguyén lidu do chira nhiéu hay it protein.
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2. Két qua tich chiét chitin nhé sir dung enzim bromelain

Nhur chiing ta d biét trong qua dira c6 rat nhidu bromelain - enzim thuy phan protein, dong
- thiri con cé nhiéu axit hita co (nurde dira va dich ép b dira rit chua). Hai tinh chét nay ciia qua
dra rét thich hop cho viée sir dung dich ép ba dira d& loai bo ca protein va cac chét khoang trong
quy trinh thu nhén chitin tir vo tém.

Quy trinh thu nhdn chitin bing phuong phip enzyme sir dung dich ép vé dira da duge thyc
hién & 3 quy md v&i 100 g, 500 g va 2 kg nguyén lidu ddu - vé tdm/mAu thi nghiém, Két qua cac
thi nghiém so bd cho thdy cir 100 g nguyén liéu ban dau duge xir li vai 300 ml dich ép bi dira 13
thich hgp. Qua trinh xir I voi dich ép vé dira dugce tién hanh cho dén khi toan bd lugng khodng
trong nguyén liéu da bi loai bd hét (thtr v&i dung dich HCI 1,2 N néu khéng thiy sui bot fa
dugc), sau d6 lugng protein lién két con lai trong nguyén lidu dugc loai bo tiép biang dung dich
NaOH 2% ho#c 1%. Todan bd th&i gian thye hién quy trinh thu nhén chitin bang phuong phap
cong nghé enzim kéo dai khoang 8 ngay.

Quy trinh tach chiét chtin nh& sir dung bromelain duoe tién hanh theo so db sau: 100 g
nguyén liéu — rira loai bo thit — hoa cdn vao 300 ml dich chiét enzim (mrde ép bd dira), 1 ngay
thay dich enzim 2 14n (séng va chidu), xir li nhu véy trong thii gian 6 + 7 ngay — rira sach thu
¢in —> xir li 2 lan v6i dung dich NaOH 2% (hogic 1%) & 90°C trong 45 phit — tiy mau bing
thudc tim va axit oxalic — sdy (hay phoi) khd thu san phim. Quy trinh nay hoan toan khong cén
t6i axit HCI dé loai khoang, vi trong dich ép ba dira c6 chura rat nhiéu axit hiru co cé tac dung
loai khoédng rat t6t. )

Theo quy trinﬁltrén chiing t6i da tién hanh 2 dgt thi nghiém & cac quy mé 100 g va 500 g
nguyén liéu/miu, mbi dot véi 3 mau song song, vdi quy mé 2 kg nguyén lidu/miu - ciing tién
hanh 2 dot thi nghiém, nhung mdi l4n chi ¢6 1 miu. Cac mau nguyén liéu duge sir dung trong
cac thi nghidm nay ciing gidng nhu trong cac thi nghidm v&i phuong phép hoa hoc, trir miue
nguyén lidu ciia dot 1T & quy md 100 g/mau da bi loai bé ra da s6 cac manh vo tom to sach thit
va nguyén liéu ciia 2 thi nghiém & quy mé 2 kg nguyén liéu/miu ciing bj loai bo mdt phin cac
manh vé tom to. Tdng két két qua tit ca cac thi nghiém & cd 3 quy mé theo mirc d6 tiéu hao ho4
chat va hiéu xuit thu hdi chitin dugc toém tét trong bang 2.

Bing 2. Tidu hao hoa chét va hiéu suit thu hi chitin khi tach chiét bing phuong phap enzim sir
dung bromelain tir vo dira (gia tri trung binh cua 3 thi nghiém & méi quy mo tach chiét va cia
mau vo tdm sach)

Chi tidu 100 g nguyén li¢u/mau 500 g nguyén liéu/mau 2 kg nguyén
thong s Pot potin Pot 1 Dot II ligu/mau
HClI 12N |0 0 0 0 0
NaOH 2% 200 ml (4 g) 800 ml (16 g) )
NaOH 1% 500 mi (5 g) 2300 ml (23 g) [7000 m] (70 g)
KMnO, 0,1%|10 ml (10 mg) {10 ml (10 mg) {50 ml (50 mg) [100 ml (0,1 g) |300 ml (0,3 g)
CH041% (10mI(0,1g) [10mI(0,1g) |50ml(0,5g) [200ml(2g) |1000ml(10pg)
Chitin 10,5¢g 36g 50,7g 53¢ 141 g
Hi¢u suit 10,5% 3,6% 10,14% 10,6% 7,05%
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Mau nguyén liéu trong cac thi nghiém nay d4 bi loai bo da sé (1) hosic mot phan (2) céc
manh vo tém to dinh it thit tdm.

Trong quy trinh nay c6 thé sir dung dung dich NaOH 1% thay cho dung dich 2% ma két
qua van dat yéu cdu nhu khi sir dung dung dich xat 2%, trong tl‘lIO’ng hop str dung dung dlch
NaOH 1% dé loai bo c4c protein lién két bén virg thi lugng xat va cic chat tay mau tidu tén
nhiéu hon so vdi khi sir dung dung dich NaOH 2% (bang 2), dic biét 1a khong cén sir dung dung
dich xat nong do 4%. Diéu nay mang lai lgi thé cho quy trinh enzim dudi géc do thiét bi. Trong
quy trinh nay tham chi khdng céan sir dung t&i HCI - mét thanh phin khéng thé thiéu trong tach
chiét chitin bang phuong phép hod hoc.

Vige xir 1i bt vo tom voi dich ép ba dira khong chi loai duge phéin Ién lugng protein cha vo
t6m, ma con loai duge hét cac chét khoang (chi yeu 14 Ca) trong vo tdm, vi dich ép ba dira chira
rit nhiéu axit hitu co ¢6 kha ning phan trng véi cac chét khoang trong vo tdm. Py 1a mét wu
diém rét 16n cha phuong phép sir dung dich ép b (vo) dira dé thu nhan chitin.

Tir két qua bang 2 ta thay hi¢u suit thu hdi chitin caa phuong phap enzim I3 khoéng trén
10% mét chit dbi vai ca 2 quy md thi nghiém 13 100 g va 500 g nguyén lidu/mau, cdn khi
nguyén liéu chira nhidu protein hon (vi da bj loai bo bét cAc manh vo tém to va sach) thi hidu
suét thu hdi chitin ciing giam: MAu nguyén lidu cha dgt thi nghidm thir 2.6 quy md 100 g/mau da
b loai phan 16n cic vo t6m to, cho nén hiéu suit thu hdi chitin cda dot thi nghiém thir hai nay
chi dat 3,6% so véi 10,5% ciia dot thi nghiém thir nhat (tién hanh v&i mau nguyén lidu khéng bi
loai bdt cac manh vo tom to va sach); tuong tu, mau nguyen lidu diu - vo tdm duge sir dung
trong thl nghlem & quy mé 2 kg/mdu ciing bj loai mét phan cic manh vé tdm to va sach, cho nén
hiéu sut thu héi chitin trong thi nghiém nay cfing chi dat 7,05%.

'3 So sanh két qua thu nhén chitin bing 2 phwong phap hod hoc va enzim

Bang 3. So sanh mét s6 thong s clia 2 phucmg phép hoa hoc va enzim tach chiét chitin tir
déu - vé tdm (tinh cho 100 g nguyén ligu)

TT | Chi tiéu, théng sé Phuong phap hoa hoc Phucmg phéap enzim
1 Higu suét thu hdi chitin 7,45 % 10,4 %
2 Chét lugng chitin (mau) mau tring duc, hoi vang mau tréng dep
Tiéu hao hoa chét ' '
- Dich ép vo dira 0 4,5 it
- HCI 42,84g 0
- NaOH 24+37g0 1422g ¢
- KMnO, 10mg 10 mg
- Axit oxalic 100 mg 100 mg’
4 Thoi gian thye hién quy | | ngay 7 - 8 ngay
trinh

* péi voi phuong phap hod hoc lrong xit tiéu tn dudng nhu giam khi tang quy md tach chiét: 37 g va
24 g NaOH turong tmg cho quy mé tich chiét 14 100 g va 500 g nguyén lidu.

Sau khi nhan dugc cac ché phdm chitin bang 2 phuorng phap hod hoc va enzim, ching tbi

d4 tién hanh so sanh két qué thu nhan chitin tir dau - vo tom phe lidu bang 2 phu'ong phap ndy
theo cAc chi tiéu vé tiéu hao hoa chit, hiéu sudt thu hdi va chit hrgng ctia ché phdm chitin nhin
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dugc, chi phi thoi gian dé thuc hién quy trinh tach chiét va mirc d6 gy 6 nhiém méi trudng. Céc
thong sb khac nhu chi ph1 dién nudc va cdng lao ddng chua durge tinh dén vi quy trinh mdi chi
duge thuc hién & quy mé trong phong thi nghi¢m (100 8 va 500 8 nguyén li¢u/1 mau tach chiét).
Chat lugng cila ché pham chitin buée diu duge danh gia theo mau sic ciia chitin nhin dugce theo
mbi phuong phap. Két qua so sénh cac chi tiéu nay cho ca 2 quy mé thi nghiém [a 100 g va 500
g nguyén liéu/1 miu cia 2 phwong phap dirge tém tét trong bang 3.

Két qua bang 3 cho thay phucng phép enzyme c6 nhiéu wu diém so véi phwong phép hoa
hoc théng thudmg. Thir nhdt, higu suat thu hdi chitin bing phuong phap enzim cao hon so véi
phuong phap hod hoc: tuong ung 14 khoing 7,45% va 10,4%; chét lugng ché phim chitin nhan
duoc bang phuong phap enzim ciing t6t hon (mau trang dep) so véi chit lugng cia ché phim
chitin nhan dugc bing phuong phap hoa hoce (mau trang duc, hoi vang). Thit hai, tiéu hao hoa
chat chii yéu 14 (HCI va NaOH) cho tach chiét chitin bang phuomg phép enzim it hon rét nhiéu
so v&i phuong phpp hoa hoc: Phuong phap enzim st dung ngudn proteinase la dich ép vo dira
hoan toan khong can dén HCI — thanh phan quan trong hang dau khong thé thiéu trong phurong
phap hoé hoc dé loai bd hoan toan cac chat khoing va mét phan dang ké protein, ngoai ra lugng
xut tiéu tén con giam di nhidu lin (tir 24 + 37 g giam xuéng con 4,2 g NaOH/100 g nguyén ligu).
Hon nira, theo phurong phap hoa hoc dé loai hét protein phai sir dung dung dich NaOH 4%,
nhung theo phuong phap enzyme chi cin str dung dung dich NaOH 2% ho#c 1% ciing dugc.
Lugng chit tdy mau tiéu tén cho 2 phuong phédp 1a gan nhu nhau. Ngoai ra, viéc giam nong do
dung dich NaOH dugc sir dung dé loai protein tir 4% xudng 2% - 1% va khéng céin HCI dé loai
khoang con mang lai loi thé quan trong cho phuong phap enzim dudi goc do thiét bj, diéu nay co

¥ nghia kinh té dang ké d6i véi cac quy trinh cong nghé khi dugc trién khai dé tao ra che phém
thucng mai.

Han ché duy nhit ciia phuong phap enzyme so v&i phuong phap hoa hoc trong thu nhén
chitin la thong s thai gian: quy trinh tach chiét chitin theo phuang phap enzim dugc thyc hi¢e
trong 7 - 8 ngay, con theo phuong phap hoa hoc chi mét 1 ngay. Tuy nhién, néu danh gia theo
mirc d6 giy & nhiém moi tru&mg bai chét thai ctia cac phuong phép gy ra thi phuong phap
enzyme it gy 6 nhlem méi truong so vdi phuong phip hoa hoc, diéu nay dé thay tr lugng hod
chit tién ton trong mdi phwong phap, vi mirc d§ gay 0 nhiém mai truomg co thé néi 14 ti 1¢ thuin
véi lugng hoa chat dugc sir dung trong mdi phuong phép dé tach chiét va lam sach chitin.

Tir cac két qua nhan duoc trén dy c6 thé rat ra két luan.
IV. KET LUAN

Di nghién ctru tim dirgc quy trinh thu nhén chitin tir diu - vo tdm phé ligu bang phuong
phap enzim sir dung dich ép vo dira phe thai chira proteinase bromelain va gidu céc axit hitu co,
co tac dung loai mét cach hiéu qua cac chat khoang va protein trong nguyén déiu - vo tom.

Phurang phap ché bién sinh hoc str dung dich ép vo dira dé thu nhén chitin tir du - v tém
phé li¢u c6 nhiéu vu diém so véi phuong phap hod hoc thong thuong: khong can axit dé loai
khodng, tiéu ton it xit cho loai protem hiéu qua thu hdi chitin cao hon ma chat lugng ché phim
chitin nhan dugc lai t6t hon va it gdy 6 nhiém moi truong hon.

. Nhugc diém duy nhét cia phuong phép sinh hoc sir dung bromelain trong dich ép vé dira 13
mat nhiéu th&i gian thye hién quy trinh hon so vo&i phuong phap hoa hoc.

TAI LIEU THAM KHAO
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SUMMARY

STUDYING BIOPROCESSING PROCEDURES FOR PREPARATION OF CHITIN FROM
SHRIMP SHELLS.

1 - USING BROMELAIN IN THE EXTRACTS OF PINEAPPLES WASTE
The procedure based on using proteolytic activity of bromelanin extracted from pine-apple
waste was successfully used for isolation of chitin from shrimp shells. The enzyme-processing

method included steps: (1) treating shrimp shells with the extracts from pine-apple waste (for
removal of proteins and minerals}, (2) further removal of the tightly bind protein by boiling with
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