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Nghién ciru dwge thre hién nhim rit ngin thoi gian va nang cao chét lwgng ciia chitin thu nhén tir vé tom,
dong thoi gitip kiém soat tot qua trinh gia nhiét va khir mau trong qua trinh tach chiét chitin. Phé liéu vo
tom dwoc xiwr ly qua 3 giai doan: (i) khir khoang véi dung dich HCI1 4%, ty 1€ nguyén liéu/dung dich acid
1/5 (w/v) & 50°C trong 10 gio; (ii) khir protein véi dung dich NaOH 3%, ty 1€ nguyén liéu/dung dich 1/5
(W/v) 6 70°C trong 12 gio, (iii) khir n!z‘iu v6i dung dich H,0, 0,5%, ty 1¢ nguyén liéu/dung (,iich 1/15 (w/v) &
nhiét do phong trong 12 gi¢. Sdn pham chitin thu dugc cé do deacetyl thap (7,2%) véi khoi lwgng phan tir
trung binh (1076 kDa), cung ham lwong protein (0,73%) va khoang (0,86%) con lai rit nhé, dam bio tiéu

chuén sir dung cho thwong mai.

Tir khéa: chitin, khir khodang, khir mau, khir protein, phé liéu tom, tach chiét chitin.

Chi s6 phén loai 4.5

Improvement of chitin quality from shrimp wastes
by the combination of heat treatment and decolorization

Summary

This study aims to reduce reaction time but improve
the chitin quality in the isolation of chitin from shrimp
shells as well as control properly reaction temperature
and decolorization. The raw shrimp shells was treated
by three steps: (i) deminerization in 4% HCI solution
with raw material/solution ratio of 1/5 (w/v) at 50°C for
10 hours, (ii) deproteinization in 3% NaOH solution
with raw material/solution ratio of 1/5 (w/v) at 70°C
for 12 hours, (iii) decolorization in 0.5% H,O, solution
with raw material/solution ratio of 1/15 (w/v) at room
temperature for 12 hours. The as-prepared chitin has
low acetyl degree of 7.2 % with medium molecular
weight of 1076 kDa. The protein (0.73 wt.%) and
mineral (0.86 wt.%) contents are acceptable for using
as a commercial chitin product.

Keywords: chitin, decolorization, deminerization,
deproteinization, extraction of chitin, shrimp wastes.
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Chitin la polymer sinh hoc dugc tao thanh
tr cac don phan N-acetyl-B-D-glucosamin
lién két v6i nhau qua lién két p-1,4-glucosid.
Chitin c6 trong thanh phan ciu tao cia vo
tom, vo cua, vo ghe, con trung va mot sb
loai nam [1]. Trong tu nhién, chitin 1a ngudn
polysaccharide nhiéu thtr hai sau cellulose [2].
Chitin trong vé tom thuoc nhom a-chitin, lién
két bén viing voi cac thanh phan khac nhu
protein, lipid, khoang va chét mau. Do do, dé
thu nhén chitin tir vo tom can sir dung cac qua
trinh loai bo cac thanh phan néu trén bao gdm
khtr khoang, khtr protein va khtr mau [1, 2].

Cac phuong phap phd bién dé thu nhan
chitin tr vé tom la phuong phap hoéa hoc,
phuong phéap sinh hoc hodc két hop phuong
phap héa hoc véi sinh hoc [1, 3, 4]. Mdi
phuong phap trén déu c6 uu va nhuoc diém
riéng. Khi xir Iy bang phuwong phap hoa hoc,
qua trinh khtr protein tién hanh véi dung dich
kiém, khtr khoang vé6i dung dich acid lodng,
trong khi khir mau thuong su dung cac loai
dung méi hiru co két hop véi cac chit co tinh
oxy hoa (KMnO,, H,O,...) hodc str dung anh
sang mat troi [3].
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Hién nay, viéc thu nhan chitin tir phé liéu tom tai
Viét Nam thuong khong st dung nang nhiét nén thoi
gian xtr ly bang NaOH d¢ khir protein dai tir 2-3 ngay,
khir khoang bang HCI tir 1-2 ngay. Tuy nhién, khi ning
nhi¢t qua cao va khong dugc kiém soat thi du co rit
ngan thoi gian xtr Iy nhung van anh huéng lorn dén
chat lwong chitin. Mit khac, d6i v6i qua trinh tdy mau
thi thuong dung hod chat, phd bién nhat 1a chlorine
ma khong kiém soat tét diéu kién xir Iy nén cling anh
hudng 16n dén cht lugng chitin thu dugce.

Trén thé giéi, dd co6 nhiéu cong bd vé sir dung
phuong phép hoa hoc két hop gia nhiét dé thu nhan
chitin tr vé tom. Theo Kim va cong su [2], qua trinh
khir protein trong vo tom duoc tién hanh trong dung
dich NaOH hoac KOH 1-10% ¢ 30-100°C. Con No
va cong su [4] cho réng, dé dat yéu cau vé chét luong
chitin can ap dung céc ché do khir protein va khur
khoang riéng cho timg loai nguyén liéu [5]. Két qua
tuong ty ddi v6i nghién ciru cta Shahidi va cong su
[6]. Khi xtr 1y v6 tom trong dung dich KOH 1-2% &
90°C, ty 1& nguyén liéu/dung dich kiém 1/20 (w/v)
trong 1 gio ¢6 thé khir 90% protein. Theo Whistler
va cong su [5], chiét tach chitin tir vo tdm béng dung
dich NaOH 10% ¢ 100°C s& rit ngan dang ké thoi gian
clia quy trinh san xuat chitin - chitosan. Cac cong bd
trén da cho biét anh hudng ctia nong do chat phan tng
va nhiét do dén thoi gian tach chiét va chat luong san
pham chitin thu dugc. Tuy nhién, cac cong bd nay méi
chi tap trung vao khao sat cac cong doan riéng 1¢é. Mat
khac, khi tién hanh phan tng & nhiét do cao trong thoi
gian dai s& dan dén qua trinh cit mach chitin [1, 3].
Hon nita, mot luong 16m hoa chét sur dung cho cac qua
trinh khir protein, khodng va chat mau ciing s& han ché
mg dung ctia cac quy trinh trén vio thyc té san xuat
cong nghiép.

Tir nhitng van dé néu trén, nghién ciru ny sé khao
sat mot cach hé thong anh huong ciia nong do chat
phan tng va nhiét d6 dén thoi gian tach chiét va chat
luong san pham chitin thu duoc. Tir d6, lwa chon diéu
kién thich hop dé co thé ing dung trong san xuat cong
nghi¢p vua rat ngan thoi gian, giam luong hoa chat
sir dung nhung van thu dugc san pham chitin dat chit
luong tot.

Doi twong va phuong phap nghién ciu
Doi twong nghién ciru

Nguyén liéu dau vo tom duogc thu nhan tai Cong
ty ¢6 phan ché bién thuy san (F17) Nha Trang, Khanh
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Hoa. Nguyén liéu duge van chuyén lanh vé phong thi
nghiém bang dung cu cach nhiét va bao quan & -20°C
dén khi tién hanh thi nghiém.

Quad trinh khir khodng, protein va mau

Trong qua trinh khur khodng, 50 kg ba vo tom duogc
ngam chiét vai dung dich HCI (2, 3, 4%) ¢ 30, 50,
70°C trong 2-16 gio voi ty 18 ba ran/dung dich 1a 1/5.
Trong qua trinh khtr protein, nguyén liéu dugc ngam
v6i dung dich NaOH (2, 3, 4, 5%) ¢ 30, 50, 70, 90°C
trong 6-27 giod vi ty 16 ran/dung dich 1a 1/5. Qua trinh
khir mau duge tién hanh véi H,0,(0,1; 0,3; 0,5; 0,7 va
0,9%) trong 4-24 gid voi cac ty 1€ nguyén li¢u/dung
dich khac nhau.

Xdc dinh ham lwong khodng, dé am, lipid va
protein

Ham lugng khoang, do am cta vo tom va chitin
dugc xéac dinh theo phuong phap chuén ciia AOAC [7]
0 105 va 550°C. Ham lugng lipid trong nguyén liéu vo
tom dugc phan tich theo phuong phép Folch [8].

Ham lugng protein trong nguyén li¢u vo tom va
trong chitin dugc xac dinh bang phuong phap Biuret
[9, 10]. Nguyén li¢u (v6 tom, chitin) dugc U trong dung
dich NaOH 3% ¢ 80°C trong 8 gio. Sau khi 1, tién hanh
loc va rira bﬁng 15 ml NaOH 3% va dinh mtrc dich loc
dén mot thé tich nhat dinh. Dich loc sau ly tim duoc
phan mg véi thude thir Biuret trong 15 phit ¢ nhiét do
phong va do phd UV-Vis & budc séng 570 nm. Ham
lugng protein ctia mau chitin - chitosan duoc xac dinh
theo cong thirc sau:

Vi(ml) x C(mg/ml)
G2 X 100 (mg/g)

Protein(%) =
w(g) x

Trong d6, ¥, 1a thé tich dich loc (ml), C 1a ham
luong protein tinh theo dudng chuan Biuret (mg/ml),
w 14 khéi lugng mau u (g), MC 1a d6 4m cta mau (%).

Xdc dinh ham lwong chitin

Phéan tich ham lugng chitin trong nguyén liu vo
tom duge xac dinh theo cong b trude day [11]. Can 2
g v6 tdm cho vao binh chira 50 ml HCI 1 M trong thoi
gian 1 gio ¢ 80°C, sau qua trinh xir ly véi acid, nguyén
lidu dugc rira dén trung tinh va xtr 1y tiép tuc v6i 100
ml NaOH 1 M trong thoi gian 1 gio & 90°C trong bé
on nhiét, ba sau xu ly acid va kiém dugce rua lai 2 1an
v6i 15 ml acetone va say kho san pham & 110°C dén
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trong lwong khong doi. Ham luong chitin dugc tinh
theo cong thirc:
m, x 100

100—-MC
100

CT (%) =

1

Trong do, m,, m, 1a khéi lwong nguyén lidu trude
va sau khi say. MC 1a d am cua nguyén li¢u ban dau.

Xdc dinh ham luwgng astaxanthin

Ham lugng astaxanthin trong nguyén li€u vo tom
va trong chitin dugc xac dinh theo phuong phap [12,
13]. Nguyén liéu duoc ddng hoa trong hé dung moi
hexan/isopropanol 3/2 (v/v). Sau d6, loc dé loai phan
bd va bd sung thém 12 ml eter ddu mo, 10 ml nudc
mudi sinh 1y (0,9%) vao phan dich loc, lic nhe binh
chiét va dé yén trong 10 phit & nhiét d6 phong. Thu
nhan pha trén va c¢6 quay chan khong & 40°C dé bay
hoi dung méi. Hoa tan mau sau c6 quay voi ete dau mo
va dinh muc 1én 10 ml, do do hép thu cua dung dich ¢
468 nm (A468). Ham lugng astaxanthin dugc tinh theo
cong thuc cia Simpson va Haard [13]:

ADYV
Cug/9) =6

Trong d6, C 1a ham luong astaxanthin trong mau
(ng/g mau), 4 1a d6 hip thu ciia dung dich & budc song
468 nm, ¥ 1a thé tich mau chiét (ml), D 1a hé s6 pha
lodng, G 1a trong lugng mau kho (g), 0,2 1a d6 hap thu
cua dung dich ¢ budc song 468 nm cua astaxanthin
chuan 1 pg/ml.

Xdc dinh do deacetyl

Do deacetyl chitin dugc xac dinh theo phuong phap
cua Tao va Svetlana [14]. Chitin dugc hoa tan trong
H,PO, dam dac trong 40 phat & 60°C. Sau d6 pha loang
dung dich véi nudce (pha loang 10 1an) va tién hanh u &
60°C trong 2 gio rdi do d6 hap phu quang hoc & budc
song 210 nm. B§ deacetyl cua chitin dugc xac dinh
theo cong thurc:

g mMGIcNAC
mMGIcNAC + mMGlc

w - (mMGIcNAc % 0,2032)
0,16117
Trong do, DD la dg deacetyl cua chitin, W la khdi
luong cua mau, mMGIcNAC 1a ham luong NAC

Glc tinh theo duong chuan, mMGlc 1a ham lugng
glucosamine.

DD = 100 =

mMGlc =
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Xdc dinh trong lwong phdn tir trung binh ciia
chitin

Trong lugng phan tu trung binh cua chitin dugc
xac dinh theo phuong phap do d§ nhdt ndi [15]. Chitin
duoc hoa tan trong dung dich NaOH 10%, d nhét ndi
cua dung dich chitin dugc xac dinh qua hé mao quan
ctiia nh6t ké Ostwald. Phan tir lugng trung binh cua
chitin dugc xac dinh theo cong thuec:

u=KM*

Trong do, p 1a do nhdt ndi cua dung dich chitin;
K va a la cac h?mg s6 phu thudc vao dung moi,
K = 0,1a = 0,68 (d6i voi NaOH 10%); M la trong
lugng phan tir trung binh cua chitin.

Phwong phdp xir Iy so6 liéu

S6 lidu bao cdo 1a két qua cia 3 1an phan tich va
duoc xur ly thong ké véi phan mém Minitab va cac do
thi duoc bicu dién bang phan mém Origin 8.0.

Két qua nghién ciu va ban luan
Thanh phin nguyén ligu va sin pham

Két qua phan tich thanh phan hoa hoc ciia nguyén
liéu dau vo tom va san pham chitin thu duoc trude va
sau khi khtr mau dugc trinh bay trong bang 1. Theo do,
thanh phan héa hoc ctia vo tom chu yéu chira proteln
(45,2%), khoang (21,5%), chitin (17,2%) va mot )
thanh phan khac nhu lipid va chat mau. Protein trong
nguyén lidu vo tém chu yéu 1a phan thit con sot lai
& vo tom va mot phan protein lién két trong cau trac
chitin. Chét khoéng trong vo tom chu yéu 1a CaCO,,
Ca (PO ,), va mot s6 mudi vo co khac. Thong thuong
phan khoang nay s€ bi hoa tan khi xur Iy voi dung dich
HCI, tuy nhién lugng nho khoang lién két sau trong
ciu trac chitin rat khé tach. Ham lugng chitin trong
v6 tom & ddy cao hon so v6i cong b trude day [3]. Su
khac nhau nay co thé do mua vu thu hoach va thanh
phan nguyén lidu.

Ham luong sic td trong vo tom 1a 143,5 ppm, dugc
biét dén chu yéu 1a astaxanthin [3]. Trong qué trinh san
xuét chitin, astaxanthin s& bi mat mot phﬁn do tac dong
ctia HC1 va NaOH, tuy nhién san pham chitin van con
chira mot lugng astaxanthin nhét dinh va chinh luong
astaxanthin ndy tao nén mau ddc trung cho san pham
chitin. Ngoai cac thanh phan trén, trong phé liéu tom
con chira mot luong dang ké lipid (8,1%). Thanh phan
lipid nay c6 thé duogc loai bo trong qué trinh khir protein
v6&i NaOH thong qua phan tng xa phong hoa [3].
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Bang 1: thanh phan va tinh chat ciia vo tém ban ddu va ciia chitin
trudc va sau khi khir mau

Chi tiéu Vi tom Chitin tr‘lr(rc khir | Chitin s‘au khir
mau mau

Protein (%) 45,2+1,7 0,83+0,08 0,73£0,2
Khodang (%) 21,5405 0,97+0,05 0,860,1
Lipid (%) 8,12+0,4
Chitin (%) 17,2+1,6
Mau sic Do hong Tring sing
Phan tr lwgng (kDa) 1135£34 107642
Astaxanthin (ppm) 143,4+41,3 7,6+1.4 2,840,1
Do deacetyl (%) 7.242.4 7,242,2

So véi nguyén li¢u tho, sau khi xtr 1y véi dung dich
HCI va NaOH, ham lugng khoang va protein con lai
trong chitin rat nho, twong tmg 13 0,83 va 0,97%. Khoi
luong phan ti ctia chitin 1a 1135 kDa vdi @6 acetyl
thap (7,2%). Tuy nhién, san phim van c6 mau d6 hong
do luong chat mau con lai kha cao (7,6 ppm), nén can
tién hanh khtr mau. Két qua sau khi xtr Iy voi dung dich
H,0,, mau sdc san pham trd nén trang sang véi luong
asthaxanthin gidm di gan 3 lan (2,8%) trong khi khoi
lwong phan tir va do acetyl gan nhu khong bj thay doi.
Tom lai, két qua phan tich cho théy san pham chitin
thu duoc c6 do tinh khiét cao, khéi lugng phan tir cao,
d6 acetyl thap va c6 mau sic trang sang.

Anh hwong ciia nong dp HCI va nhiét dp dén qud
trinh khir khodang

Hinh 1 thé hién anh huong cua ndng d6 dung dich
HCI va nhiét d6 phan tng dén hiéu qua ctia qua trinh
khtr khoang. Nguyén li¢u sau qué trinh ép dugc khir
khoang véi dung dich HCI 2, 3, 4, 5% & cac nhiét do
30, 50, 70°C trong thoi gian 2-16 gio.

Ham luong khoding con lai (wt.%)
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Hinh 1: (a) Anh huwéng ciia nong @ HCI va nhiét do dén hiéu qua khir khodng,
(b) Anh hiéng ciia nhiét dé va thoi gian dén hiéu qua khir khodng
(dwong nét durt la ham lwong khodng con lai tai 1%)
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Theo két qua thi nghiém, hiéu suat qua trinh khir
khoang phu thudc nhiéu vao nong d6 HCI va nhiét o
phan tmg (hinh 1a). Khi xtr Iy ¢ nhiét do thap (30°C)
hiéu qua khir khoang dat dugc tuong ddi thap. Cu thé,
khi dung dung dich HCI 2, 3, 4, 5% thi ham luong
khoang con lai trong san phdm chitin sau 16 gid twong
ung la 13,9; 10,2; 8,6; 6,4%. TAt ca cidc mau chitin
chua dat yéu cau thwong mai vé ham lugng khoang.
Tuy nhién, néu ting nhiét d6 xt Iy 1én 50°C, luong
khoang dugc loai bo gan nhu hoan toan. Cu thé, khi xir
Iy voi HCI 2, 3, 4, 5% thi ham lugng khoang con lai 1a
5,8; 3,3; 0,7; 0,5. Do do, khtr khoang ¢ 50°C v6i HC1
4% trong 12 gio ¢6 thé thu duoc chitin dat yéu cau vé
chit lugng thuong mai (khodng < 1%). Tiép tuc ting
nhiét d6 xir 1y 1én 70°C, hiéu suét khir khoang ting rd
rét, ham lugng khoang con lai trong chitin dat yéu cau
o n@)ng do HCI 3%. Tuy nhién, vi¢c xtr ly ¢ nhiét do
cao 1a kho ap dung & quy mé 16n do HCI rat d& bay
hoi dan dén lwong héa chat bj ton that 16n va dé gay
hu héng thiét bi. Hon nira, khi xur Iy & nhi¢t do cao san
phém chitin bi vun do qua trinh cit mach xay ra manh
[3]. Nhu vay, viéc xu ly véi HCI 4% & 50°C dugc xem
la phu hop do ham lugng khoang con lai sau xu 1y 1a
0,8% (dat yéu cau vé chat lugng chitin thuong mai).

Thoi gian phan tng 1a mot yéu t6 quan trong quyét
dinh dén hiéu qua cua phan tng hoa hoc. Theo két
quad thi nghiém (hinh 1b), lugng khodng bi khir phan
16n trong khoang 1 gio dau. Vi duy, sau 1 gio' thi ham
lugng khoang con lai cia mau xur Iy ¢ 30 va 70°C dat
duoc 1an luot 12 10,6 va 3,1%. Két qua nay twong déng
voi nhan dinh ctia nguyén cuu trude day [3]. Khi tang
thoi gian xtr 1y thi ham luong khoang bi khir twong
d6i cham, nguyén nhan c6 thé do luong khoang con
lai lién két viing chéc trong cAu tric chitin. Mat khac,
nhiét d cang tang thi thoi gian xu 1y duoc rat ngan.
Tuy nhién, viéc xur ly & nhiét d6 cao c6 kha nang gay
cit mach chitin. Do dé, tily theo yéu ciu vé chat lugng
chitin va cong nghé hién tai ctia cic nha médy san xuat
ma co thé ap dung cac diéu kién xur 1y khur khoang
khac nhau. Trong nghién ctru nay, nguyén li¢u xur 1y
voi HC1 4% trong 10 gio ¢ 50°C dugce lya chon 1a diéu
kién t6i vu cho qua trinh khir khoang.

Anh hwéng ciia néong dp NaOH va nhiét dp dén
qud trinh khir protein

Sau khi khur khoang (HC14%, 50°C, 10 gi¢), nguyén
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liéu dugc khir protein véi NaOH 2, 3, 4, 5% ¢ 30, 50,
70, 90°C trong 6-27 gid. Két qua phan tich duoc thé
hién ¢ hinh 2.

con lai (Wt.%)

Ham lugng protein
>

o o

0 3 6 9 12 15 18 20 24 271 N

Nong do NaOH (wt.%) Thoi gian (h)

Hinh 2: (a) Anh huong cua né‘ng a6 NaOH va nhiét dg dén hiéu qua khir protein,

(b) Anh huéng ciia nhiét dj va thoi gian dén hiéu qua khir protein
(dwong nét durt la ham lwong protein con lai tai 1%)

Theo két qua thi nghiém, kha niang khir protein
trong nguyén lidu vo tdm phu thudc nhidu vao nong do
NaOH va nhiét d¢ xur ly. Khi nhi¢t do xur ly thép (30
va 50°C), ham lugng protein con lai trong chitin khi xtr
1y & cac ndong d6 NaOH 2, 3, 4, 5% la twong d6i 16n.
Tuy nhién khi tang nhiét d§ 1€n 70 va 90°C thi sy khac
biét giita ba nong d6 (3, 4, 5%) nghién ciru 1a khong
nhiéu. Piéu nay c6 thé do ¢ nhiét 6 thap qua trinh khir
protein phy thudc chii yéu vao ndong d6 NaOH, con &
nhi¢t do cao thi sy tac dong déng thoi cia NaOH va
nhiét do da day nhanh qua trinh tach protein ra khoi
nguyén liéu. Cu thé, khi NaOH sir dung 1a 2% thi sy
tang nhiét d6 dén trong khoang 30-90°C khong lam
giam ham lugng protein trong chitin xudng thap hon
1%. Tuy nhién, khi ting ndng d6 NaOH 1én 3 va 4% &
70°C thi ham lugng protein trong chitin giam manh khi
tang nhiét d6 va dat duoc yéu cau (protein < 1%). Tiép
tuc ting NaOH 1én 5%, chitin dat chat lugng khi xir
ly ¢ 50°C véi ham lugng protien con lai 1a 0,8%. Nhu
vay, chitin chi dat yéu cau vé ham luong protein con
lai thap hon 1% khi xir Iy v6i NaOH 3% hoic 4% &
70°C, hodac NaOH 5% ¢ 50°C trong 12 gi¢. Tuy nhién,
qua trinh khtr protein ¢ nhiét d6 va ndng d6 NaOH cao
gay cit mach chitin [3]. Hon nira, khi xur 1y trong diéu
kién nhiét d6 cao c6 kha ning gay hu hong thiét bi. Do
vay, dé ung dung trong san xuat quy mé 16n thi xir 1y
v6i NaOH 3% ¢ 70°C 1a thich hop nhat va két qua nay
duoc lya chon dé thuc hién cac thi nghiém tiép theo.
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Theo hinh 2b, thoi gian phan ing c6 anh hudng
dang ké dén hiéu qua khir protein. Khi ting tir 6 gio 1én
9 gid, hiéu suat khir protein ting tir 88,1% 1én 96,3%.
Tuy nhién, sau d6 hiéu suat khtr protein hau nhu khong
tang, diéu nay c6 thé do trong 6 gid dau NaOH chu
yéu chi phan mg véi protein cua thit tom nén phan
ung khtr protein xay ra nhanh chong. Vi dy, ham lugng
protein con lai trong chitin khi xtr Iy 6 va 9 gio 1a 4,5
va 2,1% nhung khi tang thoi gian xur 1y 12, 15, 18, 21
gio thi ham lugng protein trong chitin dat dugc thip
hon 1% (twong ung 1a 0,8; 0,6; 0,3; 0,3%). Do vay, lua
chon xtr 1y trong 12 gior dé tiét kiém thoi gian 1a phu
hop véi yéu cau va két qua nay dugc lya chon dé thyuc
hién cac nghién ctru tiép theo.

Anh hwéng ciia nong dp H,0,, 1y 1¢ chit phin iimg

va kich thwdc nguyén ligu dén hidu qua khir mau

H,0, 1a mot tac nhan oxy héa manh va n6 co thé
thuc hién qua trinh oxy hoa astaxanthin c6 trong chitin
gitip cho san pham c6 mau tring sang [3]. Thi nghiém
xéc dinh anh hudéng cia nong do H,0, (0,1-0,9%) dén
hi¢u qua khir mau chitin dugc thuc hi¢n ¢ nhiét do
phong trong 1-24 gi¢ voi ty 1€ chitin/dung dich khac
nhau. Chitin sau khi khtr mau duoc phan tich ham
lwong astaxanthin va phan tir luong, két qua phan tich
dugc trinh bay ¢ hinh 3.

Két qua cho thy, khi ting ndng do H,0, thi hiéu
qua khtr mau tang nhung khoi lugng phan tir ctia chitin
thu dugc lai giam ¢ cac mirc d§ khac nhau (hinh 3a).
Vi duy, khi tang n6ng d6 H,0, tr 0,1 1én 0,3% thi ham
luong astaxanthin giam tur 4,2 con 3,4 ppm nhung
trong lugng phan tir cia chitin giam it, tor 1131 con
1106 (kDa) (hinh 3a). Tuy nhién, néu ting nong do
H,0, 1én cao hon thi khdi lwong phén tir chitin giam
manh trong khi ham lugng astaxanthin giam khong
dang ké. Vi dy, ham lugng astaxanthin khi xu 1y voi
H,0, ¢ cac néng d6 0,7 va 0,9% dat duoc tuong tng la
2,3 va 2,1 ppm, trong khi phan tir lwong chitin twong
g 1a 735 va 650 kDa. Ngoai ra, sy sai khac vé ham
lugng astaxanthin khi xu Iy H O, véi cac ndng do cao
tur 0,5 dén 0,9% la khong c6 y nghia thong ké voi p <
0,05. Do vay, nong do H,0,0,5% dugc xem la thich
hop cho qué trinh khir mau. Tom lai, néng do H,0,
thich hop cho qua trinh khir mau chitin 1a 0,5% va két
qua nay dugc st dung cho cac thi nghiém sau.
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Hinh 3: anh huong ciia (a) nong do H,0, (b) thoi gian, (c) ty I¢
chitin/dung dich H,0, va (d) kich thudc chitin dén hiéu qua khir mau

Thoi gian xir Iy ¢6 anh hudng khac nhau dén phan
tr lwong cua san pham chitin va hiéu qua khir mau
(hinh 3b). Vi duy, sau 8 gio thi ham lugng astaxanthin
giam 68,4%. Tuy nhién, tiép tuc ting thoi gian 1én
12 gio ham lugng astaxanthin chi giam 5,83%, trong
khi sau 24 gio> ham lugng astaxanthin khong thay doi
so v6i mie xir Iy 12 gio. Diéu nay c6 thé do ban dau
astaxanthin tOn tai nhiéu ngoai mach chitin nén dé bi
oxy hoa. Nhung khi lugng astaxanthin lién két ngoai
mach bi oxy hoa hoan toan thi viéc tach cac phan tr
chat mau lién két sdu bén trong ciu triic chitin 1a kho
khan.

Xét vé phan tir luong chitin, thoi gian xir Iy cang
tang thi chitin bi cit mach cang manh, cang tang thoi
gian xu ly phan t luong chitin cang bi giam. Vi du,
phan to lugng chitin sau thoi gian xu ly 8, 12, 16,
20, 24 gio dat lan lugt 1a 1065; 970; 766; 745; 624
kDa. Nhu vay, sau 12 gid, phan ti lugng chitin giam
21,71%. Tiép tuc ting thoi gian xir Iy 1én trén 12 gid
thi phan tir lugng chitin giam manh. Do d6, thoi gian
dé thyc hién qué trinh khir mau va khong giam khoi
lwong phan tir cua chitin 1a 12 gio. Két qua nay dugc
sir dung cho cac thi nghiém tiép theo.

Anh huéng cua ty 1¢ chitin/dung dich H,0, déi véi
hi¢u qua khtr mau cling dugc khao sat (hinh 3c). Khi
tang luong dung dich H,O, lam giam dang ké ham
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luong chit mau con lai trong chitin. Cu thé, ham luong
astaxanthin khi xtr 1y véi ty 1€ chitin/dung dich H,O,
1/5, 1/10, 1/15, 1/20, 1/25 (w/v) twong tng la 3,1; 2,5;
2,3; 2,2; 2,2 ppm. Mat khac, ty 1¢ chitin/dung dich
H,0, thap (1/5, 1/10 va 1/15) dan dén kha ning tiép
xtic gitra chitin va H O, kém nén chitin it bi cat mach
(1055, 1011 va 860 kDa). Tuy nhién, khi tang luong
dung dich H,O, (1/20 va 1/25) qua trinh cit mach
chitin dién ra manh (697 va 475 kDa). Hon nita, viéc
tang luong dung dich H,O, ciing 1am thay doi gi tri
cam quan ctia san pham chitin sau xtr 1y. Vi dy, nhiing
mau xt ly H,0, véi ty 1¢ chitin/dung dich H,0, 1/20,
1/25 (w/v), chitin d& bi vun nat va mau chitin khong
duoc tréng sang. Tom lai, ty 1¢ chitin/dung dich H,O,
thich hop dé khir mau chitin 1a 1/15 (w/v).

Viéc xay nho kich thudc chitin sé lam tdng kha nang
tiép xtic giita chitin v4i tac nhan oxy hoa dé giup viéc
khtr mau chitin hi¢éu qua hon. Thi nghi¢m xac dinh anh
hudng cua kich thude chitin dén qué trinh khir mau
dugc tién hanh véi chitin xay c6 cac kich thude 1a 2,
4, 6, 8,20 mm. Diéu kién khir mau 1a dung dich H,0,
0,5%, nhi€t do phong va ty 1€ chitin/dung dich H,O, la
1/15 (w/v). Theo hinh 3d, kich thudc chitin cang nho
thi hiéu suét khir mau cang ting. Vi dy, miu chitin c6
kich thudce 20, 8, 6 mm, ham lugng astaxanthin con lai
sau qua trinh xur 1y 1a 2,8; 2,7; 2,6 ppm. Déi v6i chitin
kich thudc 2 va 4 mm thi ham lugng astaxanthin con
lai sau xur ly twong tmg 1a 1,6 va 2,1 ppm. Tuy nhién,
chitin xay c6 kich thudc 2 mm bi cit mach nhiéu nht.
Do d6, lua chon chitin ¢6 kich thuéc 20 mm dé tién
hanh qué trinh khir mau 14 pha hop. Tém lai, dé qua
trinh khir mau hiéu qua nhung han ché anh huong dén
phan tr lugng cua chitin thi qua trinh khir mau nén tién
hanh v6i dung dich H,0, 0,5% véi ty 1€ chitin/dung
dich H,O, 1/15 trong 12 gi¢ vai kich thude chitin 20
mm la thich hop.

D6 tinh khiét ciia san pham chitin dugc khang dinh
trén phd hong ngoai chudi Fourier (hinh 4). Két qua
cho thdy, cac dao dong dic trung tmg véi cac nhom
chirc trong phan tir chitin tai 3439 cm™ (-OH), 2878,
1429 va 1379 cm (-CH), 1657 va 1622 cm™ (Amide
bac 1), 1554 cm! (Amide bac 2). Két qua nay phu véi
nghién ctru cia Rinaudo [1].
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Hinh 4: phé héng ngoai chudi Fourier cia chitin tach chiét tir vé t6m
Két luan

Chitin da dugc tach chiét thanh cong tir phé lidu vo
t6m bang phuong phap xt 1y nhiét trong qua trinh khir
khoang va protein ,két hop véi kl}ﬁ? mau b%}ng H,0.,.
Thoi gian tach chiét duge rit ngan dang ké véi thoi
gian khir khoang (10 gio) va khir protein (12 gio). Pac
trung hoa, Iy ciia san phim chitin duoc cai thién so véi
san pham thuong mai v6i do deacetyl thap (7,2%) va
khéi luong phan tir trung binh (1076 kDa). Ham lugng
protein Vé khoang con lai déu nho hon 1%. Vi cac
thong s6 xac dinh duoc & day, phuorng phap chiét tach
nay c6 thé Gmg dung trong san xuat quy mé 16n.

Loi cam on

Tap thé tac gia cam on B Khoa hoc va Cong nghé
dd hé tro kinh phi trién khai néi dung nghién ciru
thuoc nhiém vu hop tdc quéc té vé khoa hoc va cong
nghé theo Nghi dinh thw “Nghién ciu san xudt cdc
san pham gid tri gia tang tir phé liéu tom dé img dung
trong nong nghiép”’; cam on ThS Hoang Ngoc Cuong
dd hé tro phan tich va xir Iy 56 liéu.
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