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TOM TAT: Lin dau tién & Viét Nam ching t6i di nghién ctru tng dung thanh cong cong nghé dién héa
dé tach chiét va tinh ché chitin tir vo ddu tom. DAy 1a mot cong nghé méi tach chiét chitin, khong st dung
kiém va acid nhu cac phwong phéap khéac, cho nén rat than thién voi méi truong. Qua trinh dién phan tich
chiét chitin duoc thyc hién trén thiét bi mé hinh kich thudce trong 6 x 10 x 16,7 cm (dung tich 1 lit) & cac
ndng do NaCl khac nhau trong thoi gian 90 phut. Sau khi dién phan tach chitin trén thiét bi nay, dung dich
catolite co gia tri pH cao nhét 14 12,43 & nong d6 NaCl 4%, con dung dich anolite ¢ pH thap nhit bang
1,95 & néng dd NaCl 1%. Tur két qua do gia tri pH cua cac dung dich dién cyc va xac dinh ham luong
protein dugc chiét rat ra trong qua trinh dién phan, da xac dinh dwoc néng d6 NacCl va thoi gian tdi wu cho
qué trinh dién phan tach chiét chitin trén thiét bi nay la 1% va 1-1,5 h & mat do dong mot chiéu 1a 400
A/m®. Ché phém chitin nhan duoc b'fmg cong nghé dién hoa co6 d6 sach cao, mau tréng hoac tréng hoi
vang, khong ¢6 mui la, hdu nhu khéng con chira protein, voi du lwong khoang thip (< 0,4%) va khoi
lwong phan tir nhét trung binh tir 240 dén 1000 kDa.

Tir khéa: Anolite, catolite, chitin, cac chat khoang, dién phan, protein, vo tom.

MO PAU

Chitin dugc phat hién vao nam 1811, la mot
polymer sinh hoc nhleu thir 2 vé luong trong tu
nhién, cung véi dan xuat quan trong nhat ctia nd
1a chitosan c6 nhiéu tiém ning tmg dung trong
cac linh vic khac nhau [3, 4, 5, 9]. Trong subt
hai thé ky qua va ca hién nay, chitin dugc tach
chlet tir cac ngudn nguyén liéu khac nhau chu
yéu bang phuong phap hoa hoc, sir dung xt va
acid gdy 6 nhiém moéi truong [1, 10, 13]. Cac
phuong phap cong nghé sinh hoc cling da dugc
nghién ctru, tuy it gdy 6 nhiém moi truong hon,
nhung do thuc hién phtc tap, mit nhiéu thoi
gian va gia enzyme dit, nén ciing moi chi duoc
thir nghiém & quy mo pilot [1, 11, 12, 14]. Viét
Nam c6 mot lwong khong 16 phu phim vé diu
tdbm rat gidu protein va chta chitin, mot
polymer sinh hoc c6 rat nhiéu trién vong tng
dung trong cac linh vuc khéc nhau cua doi séng.
Tuy nhién, ngudn phu phim nay duoc ché bién
chi yéu bang phuong phap kiém-acid, mot cong
nghé giy 6 nhiém mdi truong va khong thu hoi
dugc protein c6 trong nguyén lidu ban dau. Cac
co sO so ché vo ddu tom ¢ mién Nam Viét Nam

st dung acid ciing di gdy nhiéu 6 nhidm cho
mdi trudong [16]. Vi vay, viéc nghién ctru ng
dung cac cong nghe tién tién dé ché bién ngudn
phu phim quy gid nay thanh cc san phim co
gia tri 1a mot van dé rat can thiét.

Y tuong str dung phuong phap dién hoa tach
chiét chitin 1an dau tién duoc cac nha khoa Nga
dua ra tir nhiing nim 1980 [6]. Ban chét cua
phuong phap mai nay 1a hoat héa dién hoa dung
dich cta cac chat dién li nhu NaCl, két qua la
tao ra cac dung dich catolite va anolite v&i cac
tinh chét kiém va acid, c6 tac dung thay thé cho
cac dung dich NaOH va HCI, tuong tmg, dé loai
protein va cac chit khoang khoi vé tom [6, 7].
Hon thé nita, viéc tao thanh céac géc tur do, cac
chit oxy héa va cac chét khir trong cac khoang
anod va catod con 1am cho chitin dugc tiy mau
ngay trong qua trinh dién phan, két qua la
khong can phai tién hanh budc tdy mau sin
phim chitin nhan dwuoc va quy trinh tach chiét
chitin bang phuong phap dién héa chi gdbm cac
budc loai protein va loai khoang.

Ngoai chitin ra, cong nghé ndy con cho
phép thu hoéi thanh phan protein cho cac muc
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dich dinh dudng khac nhau. Trong cong trinh
nay chi trinh bay cac két qua nghién ciru Gng
dung cong nghé mdi nay dé tach chiét chitin tir
vé tom.
VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

 Nguyén li¢u sur dung trong cac thi nghiém
toi wu hoa diéu kién tach chiét chitin 1la vo tom
da duoc rira sach phan thit bam trén vo, phoi
khoé va nghién (cat) thanh cac manh nho kich
thudc 3-5 mm. Mudi an tinh khiét NaCl dung
lam chat dién li cua Viét Nam, NaOH, natri
acetate va acid acetic bang ctia Trung Quoc.

Thiét bi dién phan

Thiét bi dién phan phuc vu cho muc dich
tach chiét chitin tir vo tom do ching t6i tu thiét
ké va ché tao (hinh 1), gdm binh phan ung A
(dung tich chung 1a 1 lit, véi kich thudce trong 1a
6 x 10 x 16,7 cm), ngudn dién mot chiéu B va
day dan loai I (C) va loai II (dung dich trong céc
khoang dién cuc). Binh phan tng A cdu tao tir 2
khoang: khoang anod (1) va khoang catod (2)
véi cac dién cuc tuong Ung (3 va 4), chung
dugc Op sat vao cac thanh bén ciia binh phan
ung; cac khoang dién cuc duoc ngan cach boi
mot mang ban thidm chon loc cation (5) & chinh
gitra, ngan do6i binh phan irng. Thanh (6) va day
(7) binh phan tmg 1am tir mé-ca trong sudt.

Hinh 1. Anh thiét bj dién hoa cho tach chiét chitin

Nguyén li hoat ddng ciia thiét bi dién hoa

Khi cho dong dién mot chiéu chay qua dung
dich chét dién li, trén anod xay ra qua trinh oxy
héa nuéc (2H,O — 4e — 4H" + O,), con trén
catod-khtr nuwéec (2H,O + 2e — H, + 20H").
Mot trong nhitng bién ddi quan trong nhit xay
ra trong cac khoang dién cuc la su bién dbi gia
tri pH: trong khoang catod pH ting dan va co
thé dat gia tri pH > 12, twong duong voi pH
dung dich kiém manh, con trong khoang anod
pH bién ddi theo chiéu nguoc lai - giam dan va
c6 thé dat gia tri pH <2 [7].
Phwong phap nghién ciru

Ngam vé tom kho (20 gam) 15 phit trong
dung dich NaCl (theo ti 1& khéi lugng/thé tich
bang 1:20), sau d6 chuyén vao khoang catod dé
tién hanh dién phan. M&i chu trinh tach chiét
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gdém 2 lan dién phan (PPI va BPII). Pau tién
nguyén liéu duoc xur li trong khoang catod dé
loai protein, sau d6 dugc xur li khoang anod dé
loai khoang va tdy mau. Sau mdi lan dién phan,
hon hop trong khoang catod duge dun néng 30
phat & 80 + 5°C. Sau lan PPI, san phim duoc
tach khoi dung dich bang gan hay loc, sau do6
duogc dua tré lai cac khoang twong tmg cho lan
DPII. Trong qua trinh dién phan, miu cac dung
dich dién cyc dugc lay dinh ki 5-10 phat 1 ldn
dé do pH va xac dinh ham lugng protein.

Gia tri pH cta cac dung dich dién cuc dugc
do trén may do pH HI 2211 pH/ORP Meter cia
hing Hanna. Du luong khoang trong ché pham
chitin dwgc xac dinh bang phuong phap cin
khéi luong tro con lai sau khi khoang hoa bang
d6t mau trong 16 d6t & nhiét do cao [15]; lugng
protein con lai trong ché phim chitin dwoc xéac
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dinh bé“mg dun mot lugng miu nhat dinh véi
dung dich KOH 2% trong 2 h véi ti 1& chat
kh6/KOH 1a 1:20 (khéi lwong/thé tich) ¢ 90°C
[2]. Ham luong protein trong tit ca cic mau
dugc xac dinh bang phwong phap quang phd
theo hdp thu ¢ 280 nm [8]. Khdi lugng phan tur
cua chitin dugc xac dinh biang phuong phap do
d6 nhot sau khi d chuyén thanh chitosan bang
ngam trong dung dich NaOH 60% trong 6 ngay
0 nhiét 3o phong [15].

KET QUA VA THAO LUAN

Pi tién hanh nghién ctru t6i wu hoa qua
trinh dién phan theo 2 thong sé quan trong nhit:
nong do chat dién li NaCl va thoi gian dién
phan. Trong thiét bi duoc st dung (hinh 1), cac
dién cuc cach nhau mot khoang cach ¢ dinh 1a
10 cm, con mot thong sb khac 13 mat do dong
dién mot chiéu, chung t6i str dung gia tri I = 400
A/m’, dua trén thong bao vé dong t6i wu cia cac

tac gia Nga 1a 300-450 A/m* [7], qué trinh dién
phan tach chiét chitin duoc tién hanh trong 90
phut ¢ nhiét 6 phong.
Két quéa khao sat sy bién ddi tinh chét kiém-
acid trong qua trinh dién phin ¢ nhirng nong
do NaCl khac nhau cia cac dung dich di€én
cue

Do muc dich chinh cua qua trinh dién phan 1a
tao ra dung dich catolite véi phan ung kiém dé
loai protein va anolite véi phan tng acid dé loai
khoang, vi vdy pH cta cac dung dich dién cyc la
thong s6 quan trong nhét cn dugc khao sat.

Su bién ddi pH ctia dung dich dién cuc
trong qué trinh dién phan da dugc khao sat ¢
cac nong d6 NaCl 0,5, 1, 1,5, 2, 3, 4 va 5%
(dugce ki hiéu tir ¢ dén c,, trong ung). Két qua
khao sat su bién ddi gia tri pH trong cac khoang
dién cuc tai cc thoi diém khac nhau trong DPI
va PPII dugc dugce trinh bay ¢ dang dd thi trén
hinh 2.

t, min
|

0 14 30 45 a0 75 n

Hinh 2. Db thi biéu dién dong thai ciia pH trong cac khoang dién cuc trong qua trinh dién phan.

Ki hiéu tir ¢; dén ¢ 1a ndng d6 NaCl; a va ¢ chi khoang anod va catod tuong tmg

Tur cac do thi trén hinh 2 ¢6 thé rat ra xu
hudng bién d6i gia tri pH trong cac khoang dién
cuc & cac nong d6 mudi khac nhau nhu sau: (1)
Nhin chung gia tri pH trong khoang catod tang
lién tuc, va nguoc lai, gid tri pH trong khoang
anod giam lién tuc trong qua trinh dién phan, trir
mot vai ngoai 1& (2) Gia tri pH trong cac
khoang dién cyc bién dbi rat nhanh trong 5-10
phut dau tién cua qua trinh dién phan, dac biét

trong DPII, sau d6 bién ddi rat chim trong qua
trinh dién phan tiép theo: sau 30 phut dién phin
gia tri pH trong khoang catod ting thém khong
nhiéu va gia tri pH trong khoang anod giam di
ciing khong nhiéu.

Néu danh gia kha ning tao dung dich
catolite véi pH cang cao cang tét, khi do s& co
day néng do chat dién li sau: c; < c¢; < ¢y < c3 <
Cc7<C5<Cq dél voi DPI, va dﬁy C1<cr<cy<Cs
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< ¢ < ¢3 < ¢ dbi voi DPIL Tuong tu, c6 cac
diy nong d6 NaCl sau d6i v6i kha ning tao
dung dich anolite v&i pH cang thip cang tot: ¢
<Cé<C7<C5<C4<C3<Czd6iVé’iDPIVéC5<
Ci <C7<C4<06<C3<02d6iVé'iDPII.

Vi thiét bi dién phan mé ta trén day, pH
cia dung dich catolite dat gia tri cao nhat 1a
12,43 trong DPI va 12,36 trong DPII, déu ¢
néng d6 NaCl 4%, con dung dich anolite dat cac
gia tri pH thip nhat trong 2 1in dién phan tuong
tmg 14 2,24 va 1,95, déu ¢ ndéng d6 NaCl bing
1%. Nhu vay, so bd ¢co thé két luan ré“mg, trén
thiét bi cua chung toi, dé tao ra dung dich
catolite v&i pH cao nhét, dung dich NaCl 4% la
thich hop hon ca, con dé tao ra dung dich
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anolite co gia tri pH thip nhit, dung dich NaCl
1% 14 t6t nhit.
Xac dinh ndng dd NaCl t6i wu va thoi gian
can thiét dé xir li v6 tom trong khoang catod
Trong phuong phap dién héa tach chiét
chitin, qua trinh loai protein xay ra trong
khoang catod véi phan tng kiém, con qua trinh
loai khoang xay ra trong khoang anod v6i phan
ung acid. Vi vay, gia tri pH trong cac khoang
catod va anod la thudc do kha nang loai bo
protein boi dung dich catolite va kha nang loai
cac chit khoang boi dung dich anolite. Hinh 3
biéu dién su phu thude cta pH trong cac khoang
dién cuc do tai cac thoi diém 30, 60 va 90 phut
vao nong d6 NaCl.

14 4 pH DP II
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Hinh 3. Db thi biéu dién mdi phu thude ctia pH trong cac khoang dién cuc do dugc tai cac thoi diém
30, 60 va 90 phit cua qua trinh di€n phan vao nong d6 NaCl trong 2 lan dién phan. Ki hiéu C va
A chi cac dung dich catolite va anolite, twong ting

Céc db thi trén hinh 3 cho thay, gia tri pH
cua cac dung dich catolite va anolite do dugc tai
cac thoi diém 30, 60 va 90 phut khac biét nhau
khong nhiéu va it phy thudc vao ndng do chét
dién li. pH trong khoang catod sau 30 phit dién
phén dat gia tri 11,01-12,06; sau 60 phut dat gia
tri 11,52-12,23 va sau 90 phuat dat gia tri 11,70-
12,43. Trong khi d6, pH trong khoang anod tai
cac thoi diém nay dat cac gia tri twong tng la:
2,54-3,16; 2,34-3,50 va 1,95-4,00. Hon nira,
nhin chung gia tri pH cta dung dich catolite dat
dugc trong DPII cao hon trong DPI, nguoc lai,
gia tri pH cta dung dich anolite dat dugc trong
DPII lai thdp hon so véi DPI. Nhu vy, tir phan
tich mbi phu thudc cua gia tri pH trong céc
khoang dién cuc do tai cac thoi diém 30, 60 va
90 phut vao néng do NaCl, c6 thé két luan so bd
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duogc riang sau 30, 60 va 90 phut dién phan cac
dung dich NaCl néng d6 0,5-5,0% trong
khoang catod da tré thanh dung dich c6 tinh
kiém rat manh, c6 kha ning thay thé dung dich
NaOH hoic KOH van dugc sir dung trong cac
phuong phap héa hoc dé loai bo protein trong
qué trinh tach chiét va lam sach chitin. Tuong
tu, cac dung dich anolite twong rng ciing c¢é tinh
acid du manh dé loai khoang thay cho dung dich
HCL

Tuy nhién, cac két qua khao sat su bién doi
gia tri pH trong cic khoang dién cuc van chua
cho phép xac dinh mét cach cu thé néng do tbi
wu cua chat dién li va thoi gian can phai tién
hanh qua trinh dién phin. Cho nén dong thoi
cung vadi viéc do gia tri pH trong cac khoang
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dién cuc, da xac dinh ca ham lugng protein
chiét rut ra dugc trong cac khoang di€n cuc

6 1 A —o— Catolite BFI
- —— Anolite BFI
—&— Catolite BPIT
4 —— Anolite BPII
i
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0
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[MaCl],%

trong ca 2 lan dién phan, Két qua cac thi nghiém
nay dugc trinh bay dudi dang d6 thi ¢ hinh 4.
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Hinh 4. B }hi biéu di/én mbi phu thude ciia ham lugng protein chiét rat duge trong cac khoang dién
cyc vao nong do chat dién li sau 90 phat dién phan (A) va vao thoi gian dién phén (d6i voi dung
dich catolite) & nong do NaCl 1% (B)

Céc d0 thi trén hinh 4A cho thdy, trong DPI
protein duoc chiét rat ra chii yéu boi dung dich
catolite; khi ting ndng do NaCl tir 0,5% 18n 5%
luong protein chiét rat dugc boi dung dich
catolite dau tién tang, sau do lai giam va dat
nhiéu nhit & ndng d6 NaCl 1%, trong khi lvong
protein chiét rat dugc boi dung dich anolite lai
tang lién tuc, mac du it hon nhiéu so véi luong
protein dugc chiét rat boi dung dich catolite.
Trong PPII lugng protein chiét rut duoc boi cac
dung dich catolite va anolite gan tuong duong
nhau, dat nhiéu nhit ¢ ndng do NaCl 3%, va
ciing it hon nhiéu so véi lwong protein chiét rat
boi dung dich catolite trong DPI.

Mit khac, céc @6 thi trén hinh 4B lai cho
thdy ham luong protein trong dung dich catolite
tang lién tuc trong 60 phut ddu cua DPI va trong
50 phut dau ctia PPII, sau d6 hiu nhu khong
thay d6i khi ting tiép thoi gian dién phéan trong
ca DPI va DPIL. Diéu nay c6 nghia 1a dé loai bo
protein ctia vo tom kho bang phuong phéap dién
hoa, can dién phdn it nhit 60 phut trong cac
diéu kién da mo ta & trén.

Nhu vay, tir két qua khao sat su bién ddi gia
tri pH va xac dinh ham lugng protein trong cac
dung dich dién cuc tai cac thoi diém khéac nhau
trong qua trinh dién phan trinh bay & trén c6 thé
thdy rang, thoi gian can thiét (/67 wu) cho xur li

vo tom kho trong khoang catod 1a 1 h va ndng
d6 chét dién li NaCl téi wu cho qua trinh dién
phan la 1%, DPién phan trong thoi gian 1 h ¢
ndéng d6 NaCl 1% cho phép tao thanh dung dich
catolite c6 pH ~12, twong duong véi pH dung
dich kiém manh, thay thé dugc cho NaOH dé
loai protein khoi voé tom, va dung dich anolite
voi pH ~2, ¢6 tinh acid dii manh dé loai khoang.
Quy trinh dién héa tach chiét chitin

Tir cac két qua nghién ctru tim diéu kién toi
wu cho quy trinh dién hoa tach chiét chitin tir vo
tom trinh bay & trén, chung t6i da dua ra quy
trinh thu nhin ché phdm chitin bing phuong
phap dién héa gdm 6 budc nhu sau: Chuin bj
nguyén liéu, 2 lan dién phan, 2 1in dun néng
dung dich catolite dén 85°C va rira san pham
bang nudc may. Mdi chu trinh tach chiét chitin
gdm 2 lan dién phan. Trong chu trinh dién phan
dau tién chi c6 khoang catod chira nguyén liéu
v6 tom. Tur chu trinh dién phan tha 2 trd di ca 2
khoang dién cuc déu chira nguyén liéu: khoang
catod chirta mé vo tdm mdi, khoang anod chira
ban thanh phim di dugc loai protein tir khoang
catod cua chu trinh dién phan trudc, & day no
duogc loai khoang va téy mau, s& cho san phém
chitin sach. Ché pham chitin tach chiét bing
cong ngh&€ madi nay c¢6 do sach cao, mau tréng
dep hoic tring hoi vang (hinh 5).
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Hinh 5. Ché pham chitin tach chiét bang phuong phap dién hoa chup trén cac nén khac nhau

Céc ché pham chitin tach chiét bang phuong
phép dién hoa hau nhu khong chira protein va
chi chira mot ham lugng nhé cac chét khoang
(< 0,4% tro), c6 khdi lugng phan tir nhét trung
binh M, = 240-1000 kDa, phu thudc vao miu
vé tom.

KET LUAN

Tir cic két qua nghién ciru trinh bay trén
day c6 thé rat ra cac két luan sau:

Da thiét ké va ché tao duoc mot thiét bi md
hinh dé nghién ctru va 4p dung phuong phap
dién hoa tach chiét chitin tir vé tom. Thiét bj
nay cho phép tao dung dich catolite véi pH
12,0-12,43 va dung dich anod véi pH 1,95-2,5,
c6 thé sir dung thay thé cho kiém (NaOH) va
acid (HCI) dé loai protein va cac chat khoang
tuong (mg, trong cac quy trinh tach chiét va tinh
ché chitin tir vo tom.

Pi x4c dinh duoc cac diéu kién tdi wu cho
quy trinh dién phan tach chiét chitin tir vo tom
trén thiét bi mo hinh nay la [NaCl] = 1,0%, thoi
gian dién phan t = 1-1,5 h & mat do dong dién
mét chiéu khong d6i 1a 400 A/m” va ti 1& v6 tom
kho/dung dich chat dién li 1a 1:20 (khdi
lwong/thé tich).

D3 dua ra quy trinh dién hoa tach chiét
chitin tir vo diu tom gdm 6 budc: Chudn bi
nguyén liéu, 2 lan dién phan, 2 lin dun dung
dich catolite & 85 + 5°C trong 30 phuat va rua
san phim bang nudc may dén pH trung tinh.

Ché pham chitin nhan dugc bang céng nghé
méi ndy c6 mau tring hodc tring hoi vang,
khong c6 mui vi la, chira ~0,4% khoang, hiu
nhu khéng co chira protein, co khdi lwong phin
tr nhét tir 240-1000 kDa, phu thudc vao miu
nguyén li¢u.
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Loi cim on: Cong trinh dugc sy hd tro kinh
phi cua dé tai “Nghién ctru ung dung enzyme
tao nanochitin dé san xuat biosorbent st dung
trong cong nghiép duoc” (2011-2012) thude Dé
an phat trién va tng dung cong nghé sinh hoc
trong linh vic céng nghiép ché bién dén nim
2020 do B§ Cong Thuong quan li.
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RESEARCH AND APPLICATION OF NEW ENVIROMENTAL-FRENDLY
TECHNOLOGY WITHOUT USING CHEMICALS FOR EXTRACTION OF
CHITIN FROM SHRIM SHELLS

Nguyen Van Thiet'’, Nguyen Ngoc Luong?, Tran Thi Quy Mai’, Hoa Thi Hang',
Nguyen Xuan Thu', Nguyen Ngoc Phong’

'Institute of Biotechnology, VAST
*National Institute of Animal Science
*Bac Giang Department of Health
“Institute of Materials Science, VAST

SUMMARY

Vietnam has a huge amount of rich-protein shrimp shells, containing chitin, a biological polymer that has
many potential applications in different areas of life. However, this shrimp by-products are processed mainly
by alkali-acid method, causing environmental pollution and can not recovery the protein in the starting
material. For the first time in Vietnam, we have carried out research and successfully applied electrochemical
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technology to extract and purify the chitin from shrimp shells. This is a new technology for chitin extraction,
that do not use alkali and acid as in the other chemical methods, so it is very friendly to the environment.

The electrolysis is performed on the model device of size of 6 x 10 x 16.7 cm (with a capacity of 1 liter)
at different NaCl concentrations in 90 minutes. After electrolytic extraction of chitin on the device the highest
pH value of catolite solution is 12.43 at a concentration of 4% NaCl, and the lowest pH of anolite is 1.95 at
NaCl concentrations of 1%. From the results of measuring the pH value of the electrode solutions and
determination of protein extracted in the electrode cells were determined the optimal electrolyte concentration
(that is 1% of NaCl) and minimal time (that is 1.0 - 1.5 hours) in DC current of 400 A/m”. Chitin preparations
obtained by electrochemical technology have high purity, white or yellowish-white colour, no foreign odors,
virtually no protein, with low mineral residues (< 0.4%) and average viscosimetric molecular weight from
240 to 1000 kDa.

Keywords: Anolite, catolite, chitin, electrolysis, minerals, protein, shrim shells.
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