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Nghién ciru dwge thuwe hién nhim rit ngin théi gian va ning cao chat hrgng ciia chitin thu nhan tir vo tom,
dong thoi giup kiém soat tot qua trinh gia nhiét va khir mau trong qua trinh tach chiét chitin. Phé liéu vé
tom dwge xir ly qua 3 giai doan: (i) khir khoang véi dung dich HCI 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) ¢ 70°C trong 12 gio, (iii) khir n}flll v6i dung dich H,0, 0,5%, ty 1¢ nguyén liéu/dung (,iich 1/15 (w/v) &
nhiét do phong trong 12 gio. San pham chitin thu dugc cé do deacetyl thap (7,2%) v6i khoi lwgng phan tir
trung binh (1076 kDa), cing ham lweng protein (0,73%) va khoang (0,86%) con lai rat nho, dam bio tiéu

chuén sir dung cho thwong mai.

Tir khéa: chitin, khir khodng, khiv mau, khir protein, phé liéu tom, tich chiét chitin.

Chi s6 phén logi 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.

Classification number 4.5

*Tac gia lién hé: Email: trungts@ntu.edu.vn

TAP CHI

HOA HOC

ONG NGHE | ¢l Nam 13(2) 2.2017 a

pat van de

Chitin 1a 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 phin cdu tao cua vo
tom, vo cua, vo ghe, con trung va mdt sb
loai nam [1]. Trong tu nhién, chitin 14 ngudn
polysaccharide nhiéu thir hai sau cellulose [2].
Chitin trong vo tom thuoc nhém a-chitin, lién
két bén viing véi cac thanh phan khic nhu
protein, lipid, khoang va chat mau. Do do, dé
thu nhan chitin tir v tom can st dung cac qua
trinh loai bo cac thanh phan néu trén bao gdm
khtr khoang, khit protein va khir mau [1, 2].

Céc phuong phap phé bién dé thu nhan
chitin tor vo tom la phuong phap hoa hoc,
phuong phap sinh hoc hodc két hop phuong
phéap héa hoc véi sinh hoc [1, 3, 4]. Mdi
phuong phap trén déu c¢6 wu va nhuoc diém
riéng. Khi xtr 1y bang phwong phap hoa hoc,
qué trinh khir protein tién hanh véi dung dich
kiém, khtr khoang vé6i dung dich acid lodng,
trong khi khir mau thuong st dung cac loai
dung mai hiru co két hop véi cac chat co tinh
oxy hoa (KMnO,, H,O,...) hodc su dung anh
sang mat troi [3].
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Hién nay, viéc thu nhan chitin ttr phé liéu tom tai
Viét Nam thuong khong st dung nang nhiét nén thoi
gian xir 1y bang NaOH dé khir protein dai tir 2-3 ngay,
khir khoang bang HCI tir 1-2 ngay. Tuy nhién, khi nang
nhiét qua cao va khong duoc kiém soat thi du cé rit
ngan thoi gian xir Iy nhung van anh huong 16n dén
chét lugng chitin. Mt khac, d6i v6i qué trinh tiy mau
thi thuong dung hoa chit, phd bién nhat 1a chlorine
ma khong kiém soét tét diéu kién xir Iy nén ciing anh
hudng 16n dén chét lugng chitin thu duoc.

Trén thé gidi, da c6 nhiéu cong bd vé sir dung
phuong phap hoa hoc két hop gia nhiét dé thu nhan
chitin tir vo tom. Theo Kim va cdng su [2], qua trinh
khir protein trong v6 tom dugc tién hanh trong dung
dich NaOH hoac KOH 1-10% & 30-100°C. Con No
va cong su [4] cho rang, dé dat yéu cau vé chét luong
chitin can 4p dung cac ché do khur protein va khir
khoang riéng cho ting loai nguyén liéu [5]. Két qua
tuong tu doi voi nghién ciru ciia Shahidi va cong su
[6]. Khi xtr 1y vo tom trong dung dich KOH 1-2% ¢
90°C, ty 1& nguyén liéu/dung dich kiém 1/20 (w/v)
trong 1 gio co thé khir 90% protein. Theo Whistler
va cong su [5], chiét tach chitin tir vo tdm bang dung
dich NaOH 10% & 100°C s& rat ngén dang ké thoi gian
clia quy trinh san xuét chitin - chitosan. Cac cong bd
trén da cho biét anh hudng cta ndng d6 chit phan tng
va nhiét do dén thoi gian tach chiét va chét luwong san
pham chitin thu dugc. Tuy nhién, cac cong bd nay méi
chi tap trung vao khao sat cac cong doan riéng 1¢. Mat
khac, khi tién hanh phan Gmg & nhiét d6 cao trong thoi
gian dai s& din dén qua trinh cit mach chitin [1, 3].
Hon nira, mot luong 16n hoa chat sir dung cho céc qua
trinh khir protein, khoang va cht mau ciing s& han ché
mg dung cua cac quy trinh trén vao thuc té san xuét
cong nghiép.

Tir nhimng van dé néu trén, nghién ctru nay sé khao
sat mot cach hé théng anh huong cua noéng do chat
phan ng va nhiét d6 dén thoi gian tach chiét va chat
luong san pham chitin thu dugc. Tir d6, lya chon diéu
kién thich hop dé c6 thé img dung trong san xuit cong
nghiép vira rat ngin thoi gian, giam lugng hoa chat
sir dung nhung van thu duoc san pham chitin dat chat
luong tot.

DPoi twong va phuong phap nghién ciu
Doi twong nghién civu

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

Qua trinh khir khodng, protein va mau

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

Xdc dinh ham lwong khodng, d¢ am, lipid va
protein

Ham luong khoang, do 4m cia vo tom va chitin
dugc xac dinh theo phuong phap chuan cia AOAC [7]
6 105 va 550°C. Ham luong lipid trong nguyén liéu vo
tom duoc phan tich theo phwong phap Folch [8].

Ham luong protein trong nguyén li€u vo tom va
trong chitin duoc 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 bang 15 ml NaOH 3% va dinh murc dich loc
dén mot thé tich nhat dinh. Dich loc sau ly tdm duoc
phan Gmg v6i thude thir Biuret trong 15 phut ¢ nhiét do
phong va do phd UV-Vis & budc song 570 nm. Ham
lugng protein ciia mau chitin - chitosan dugc xac dinh
theo cong thirc sau:

Vi(ml) X C(mg/ml)

w(g) x S5 % 100 (mg/g)

Protein(%)

Trong do, V', 1a thé tich dich loc (ml), C 1a ham
luong protein tinh theo duong chuan Biuret (mg/ml),
w 1 khéi luong mau 1 (g), MC 1a d6 am cia mau (%).

Xdc dinh ham lwong chitin

Phan tich ham lugng chitin trong nguyén li¢u vo
t6m duogc xac dinh theo cong bd trude dy [11]. Can 2
g vo tom cho vao binh chtta 50 ml HCI 1 M trong thoi
gian 1 gio ¢ 80°C, sau qua trinh xtt Iy vdi acid, nguyén
liéu duoc rira dén trung tinh va xu 1y tiép tuc véi 100
ml NaOH 1 M trong thoi gian 1 gid & 90°C trong bé
on nhiét, ba sau xir ly acid va kiém duoc rta lai 2 1an
v6i 15 ml acetone va sy kho san pham & 110°C dén
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trong luong khong d6i. Ham lugng chitin dugc tinh
theo cong thtrc:
m, x 100

100-MC
m; X ——
100

CT (%) =

Trong do m, m,la kh01 luong nguyén li¢u trude
va sau khi say. MC la d6 am cta nguyén liéu ban dau.

Xdc dinh ham lwong astaxanthin

Ham luong astaxanthin trong nguyén liéu vo tom
va trong chitin dugc xac dinh theo phwong phap [12,
13]. Nguyén liéu dugc dong hoa trong hé dung moi
hexan/lsopropanol 3/2 (v/v). Sau d6, loc dé loai phan
ba Va b6 sung thém 12 ml eter dau mo, 10 ml nuéc
mudi sinh 1y (0,9%) vao phan dich loc, lic nhe binh
chiét va dé yén trong 10 phut ¢ nhiét d6 phong. Thu
nhan pha trén va c¢6 quay chan khong & 40°C dé bay
hoi dung méi. Hoa tan mau sau ¢6 quay véi 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 thirc cuia Simpson va Haard [13]:

ADV

Cug/9) = —-

0,2G

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

Xdc dinh dp deacetyl

Do deacetyl chitin dugc xac dinh theo phuong phap
cua Tao va Svetlana [14]. Chitin dugc hoa tan trong
H,PO, dam déc trong 40 phit ¢ 60°C. Sau d6 pha loang
dung dich vdi nude (pha loang 10 lan) va tién hanh u &
60°C trong 2 gio r0i do do hap phu quang hoc ¢ budc
song 210 nm. P deacetyl cua chitin dugce xac dinh
theo cong thuc:

mMGIcNAC ]

DD = 100 [1 " TMGIcNAC + mMGlc

w - (mMGIcNAc *0,2032)
0,16117

Trong d6, DD la d6 deacetyl cua chitin, W la khéi
lugng cua mau, mMGIcNAC 1a ham lugng NAC
Glc tinh theo duong chudn, mMGlc 13 ham luong
glucosamine.

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

Trong lugng phan tu trung binh cua chitin dugc
xac dinh theo phuong phap do d6 nhét ndi [15]. Chitin
duoc hoa tan trong dung dich NaOH 10%, ¢ nhét ndi
cta dung dich chitin dugc xac dinh qua h¢ mao quan
ctia nh6t ké Ostwald. Phan tir lugng trung binh ciia
chitin dugc xac dinh theo cong thurc:

u=KM*

Trong d6, p la d§ nhét ndi cua dung dich chitin;
K va a 1a cac hang s6 phu thudc vao dung moi,
K = 0,1a = 0,68 (d6i voi NaOH 10%); M 1a trong
luong phéan tir trung binh cua chitin.

Phuwong phdp xir Iy so liéu

S6 liéu bao céo 1a két qua cua 3 lan phan tich va
duoc xu Iy thong ké voi phan mém Minitab va cac do
thi duoc biéu dién bang phan mém Origin 8.0.

Két qua nghién ciu va ban luan
Thanh phin nguyén liéu va sin phim

Két qua phén tich thanh phan hoa hoc cua nguyén
lidu dau vo tom va san pham chitin thu dugc trudc va
sau khi khtr mau dugc trinh bay trong bang 1. Theo do,
thanh phan hoa hoc cua vo tom chu yéu chua protem
(45,2%), khoang (21,5%), chitin (17,2%) va mot so
thanh phan khac nhu lipid va chat mau. Protein trong
nguyén liéu vo tom chi yéu 1a phan thit con sot lai
& vo tom va mot phan protein lién két trong cdu triic
chitin. Chat khoéng trong v6 tom chu yéu 1a CaCo,,
Cag)(PO“)2 va mot s0 muoi vo co khac. Thong thuong
phan khoang nay s€ bi hoa tan khi xt ly véi dung dich
HCI, tuy nhién luvong nhé khoang lién két sau trong
cau tric chitin rat kho tach. Ham luong chitin trong
v6 tom ¢ day cao hon so véi cong bd trude day [3]. Su
khac nhau nay cé thé do mua vu thu hoach va thanh
phan nguyén liéu.

Ham luong sdc tb trong vo tom la 143,5 ppm, dugc
biét dén chi yéu 1a astaxanthin [3]. Trong qua trinh san
xuét chitin, astaxanthin s& bi mat mot phﬁn do tac dong
ciia HCI va NaOH, tuy nhién san pham chitin van con
chtra mot lugng astaxanthin nhat dinh va chinh luong
astaxanthin nay tao nén mau dic trung cho san pham
chitin. Ngoai cac thanh phan trén, trong phé liéu tom
con chira mot lugng dang ké lipid (8,1%). Thanh phan
lipid nay c6 thé duoc loai bo trong qua trinh khir protein
v6i NaOH thong qua phan ung xa phong hoéa [3].
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Bdng 1: thanh phan va tinh chdt ciia vé tém ban ddu va cia chitin
trudc va sau khi khir mau

Chi tiéu Vé tom Chitin tr‘u’(rc khir | Chitin s‘au khir
mau mau

Protein (%) 45,2417 0,83+0,08 0,73+0,2
Khodng (%) 21,5¢0,5 0,97+0,05 0,8620,1
Lipid (%) 8,1240.4
Chitin (%) 17,2£1,6
Mau sic Do hong Tring sang
Phan tir lugng (kDa) 1135434 1076+42
Astaxanthin (ppm) 143,4+41,3 7,6+1,4 2,840,1
Do deacetyl (%) 72424 72422

So véi nguyén li€u tho, sau khi x1t Iy véi dung dich
HCI va NaOH, ham lugng khoang va protein con lai
trong chitin rat nho, trong tng 13 0,83 va 0,97%. Khi
luong phan tir cua chitin 1a 1135 kDa véi do acetyl
thip (7,2%). Tuy nhién, san pham van c6 mau d6 hong
do luong chat mau con lai kha cao (7,6 ppm), nén can
tién hanh khir mau. Két qua sau khi xir Iy voi dung dich
H,0,, mau sdc san phdm tré nén tring sang véi luong
asthaxanthin giam di gan 3 lan (2,8%) trong khi khoi
lwong phan tir va d6 acetyl gan nhu khong bj thay doi.
Tom lai, két qua phan tich cho thdy san pham chitin
thu duoc co do tinh khiét cao, khoi lwong phan tir cao,
do acetyl thap va c6 mau sac trang sang.

Anh hwéng ciia nong dép HCI va nhiét dg dén qud
trinh khw khodng

Hinh 1 thé hién anh huong ciia ndng d6 dung dich
HCI va nhiét 6 phan tng dén hiéu qua cua qua trinh
khir khoang. Nguyén liéu sau qua trinh ép dugc khir
khoang v6i dung dich HCI 2, 3, 4, 5% & cac nhiét do
30, 50, 70°C trong thoi gian 2-16 gio.
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Theo két qua thi nghiém, hiéu suit qué trinh khur
khoéang phu thudc nhiéu vao nong do HCI va nhiét d¢
phan tmg (hinh 1a). Khi xtr 1y ¢ nhiét d6 thap (30°C)
hiéu qua khir khoang dat dugc twong d6i thap. Cu thé,
khi dung dung dich HCI 2, 3, 4, 5% thi ham lugng
khoang con lai trong san pham chitin sau 16 gid tuong
tng 1a 13,9; 10,2; 8,6; 6,4%. Tat ca cac mau chitin
chua dat yéu cau thwong mai vé ham luong khoang.
Tuy nhién, néu ting nhiét do xir Iy 1én 50°C, lugng
khoang dugc loai bo gﬁn nhu hoan toan. Cu thé, khi xu
Iy voi HC1 2, 3, 4, 5% thi ham [wong khoang con lai la
5,8; 3,3;0,7; 0,5. Do @6, khtr khoang ¢ 50°C voi HCL
4% trong 12 gid c6 thé thu dugc chitin dat yéu cau vé
chat lugng thuong mai (khoang < 1%). Tiép tuc ting
nhiét do xir Iy 1én 70°C, hiéu suat khir khoang ting rd
rét, ham luong khodng con lai trong chitin dat yéu cau
& nong do HC1 3%. Tuy nhién, viéc xir Iy & nhiét do
cao 1a khé ap dung & quy mé 16n do HCI rat dé bay
hoi din dén luong héa chat bi tén that 16n va dé gay
hu hong thiét bi. Hon nita, khi xir Iy & nhiét do cao san
phém chitin bi vun do qua trinh cit mach xay ra manh
[3]. Nhu vay, viéc xu ly voi HCI 4% & 50°C duoc xem
la phu hgp do ham lugng khoang con lai sau xu ly 1a
0,8% (dat yéu cau vé chat lugng chitin thuong mai).

Thoi gian phan ing 1a mot yéu to quan trong quyét
dinh dén hiéu qua cua phan tGng héa hoc. Theo két
qué thi nghiém (hinh 1b), luong khoang bi khir phan
16n trong khoang 1 gio dau. Vi du, sau 1 gio thi ham
luong khoang con lai cua mau xur ly ¢ 30 va 70°C dat
dugc lan luot 1a 10,6 va 3,1%. Két qua nay tuong dong
v6i nhan dinh ctia nguyén ctru trude day [3]. Khi tang
thoi gian xur ly thi ham lugng khodng bi khir tuong
dbi cham, nguyén nhan c6 thé do lwong khoang con
lai lién két virng chic trong cAu tric chitin. Mit khéc,
nhiét do cang tang thi thoi gian xir 1y dugc rat ngan.
Tuy nhién, viéc xtr Iy ¢ nhiét do cao c6 kha nang gay
cat mach chitin. Do d6, tiy theo yéu cau vé chat luong
chitin va cong nghé hién tai ciia cac nha may san xuat
ma c6 thé ap dung cac diéu kién xtr 1y khir khoang
khac nhau. Trong nghién ctru nay, nguyén li€u xu ly
v6i HC1 4% trong 10 gio & 50°C duoc lya chon 1a diéu
kién t6i wu cho qué trinh khir khoang.

Anh huwéng ciia néong dp NaOH va nhiét dj dén
qud trinh khur protein

Sau khi khir khoang (HC14%, 50°C, 10 gi®), nguyén
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li¢u dugc khir protein voi NaOH 2, 3, 4, 5% ¢ 30, 50,
70, 90°C trong 6-27 gio. Két qua phan tich dugc thé
hién ¢ hinh 2.
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Hinh 2: (a) /}lﬂnh hueong ciia nong dg NaOH va nhiét do dén hi¢u qua khir protein,
(b) Anh hwong cua nhiét do va thoi gian den hiéu qua khw protein
(dwong nét dut la ham lwong protein con lai tai 1%)

Theo két qua thi nghiém, kha ning khu protein
trong nguyén liéu vé tom phy thudc nhidu vao nong do
NaOH va nhiét do xir ly. Khi nhiét d¢ xir Iy thap (30
va 50°C), ham lugng protein con lai trong chitin khi xu
1y & cac nong d6 NaOH 2, 3, 4, 5% la tuong d6i 16n.
Tuy nhién khi tang nhiét d¢ 1én 70 va 90°C thi su khac
biét giira ba nong do (3, 4, 5%) nghién ciru 1a khong
nhiéu. Diéu nay c6 thé do & nhiét do thap qua trinh khir
protein phy thudc cha yéu vao nong do NaOH, con &
nhiét do cao thi sy tac dong déng thoi cua NaOH va
nhiét do da day nhanh qua trinh tach protein ra khoi
nguyén liu. Cy thé, khi NaOH sir dung 1a 2% thi sy
tang nhiét do dén trong khoang 30-90°C khong lam
giam ham luong protein trong chitin xudng thap hon
1%. Tuy nhién, khi ting ndng d6 NaOH 1én 3 va 4% &
70°C thi ham luong protein trong chitin giam manh khi
tang nhiét d va dat duoc yéu cau (protein < 1%). Tiép
tuc taing NaOH 1én 5%, chitin dat chit lugng khi xur
ly ¢ 50°C véi ham lugng protien con lai 1a 0,8%. Nhu
vdy, chitin chi dat yéu cau vé ham lugng protein con
lai thip hon 1% khi xir Iy véi NaOH 3% hoic 4% ¢
70°C, hoac NaOH 5% ¢ 50°C trong 12 gi¢. Tuy nhién,
qua trinh khtr protein & nhiét d6 va ndng d6 NaOH cao
gdy cit mach chitin [3]. Hon nita, khi xt 1y trong diéu
kién nhiét do cao c6 kha nang gay hu hong thiét bi. Do
vdy, dé tmg dung trong san xuat quy mé 1én thi xir ly
v6i NaOH 3% & 70°C 1a thich hop nhét va két qua nay
duoc lua chon dé thuc hién céc thi nghiém tiép theo.
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Theo hinh 2b, thoi gian phan Ung c6 anh huong
dang ké dén hiéu qua khir protein. Khi ting tir 6 gio 1én
9 gio, hiéu suat khir protein tang tir 88,1% 1én 96,3%.
Tuy nhién, sau d6 hiéu suat khir protein hiu nhur khong
tang, diéu nay co thé do trong 6 gid dau NaOH chu
yéu chi phan tng v&i protein cua thit tdm nén phan
ung khir protein xay ra nhanh chéng. Vi dy, ham luong
protein con lai trong chitin khi xt 1y 6 va 9 gio 1a 4,5
va 2,1% nhung khi tang thoi gian xu ly 12, 15, 18, 21
gio thi ham lugng protein trong chitin dat dugc thap
hon 1% (twong tng 12 0,8; 0,6; 0,3; 0,3%). Do vay, lua
chon xir 1y trong 12 gior dé tiét kiém thoi gian 1a phu
hop véi yéu cau va két qua nay duoc lra chon dé thuc
hién cac nghién ciru tiép theo.

Anh hudng ciia nong dp H,0,, 1 I¢ chit phén irng
va kich thudc nguyén ligu dén hi¢u qua khiv mau

H,O, 1a mot tac nhan oxy hoéa manh va n6 c6 thé
thuc hién qua trinh oxy hoéa astaxanthin c6 trong chitin
gitip cho san pham c6 mau trang sang [3]. Thi nghiém
xéc dinh 4nh hudng cta nong d6 H,0, (0,1-0,9%) dén
hiéu qua khir mau chitin dugc thyc hién ¢ nhiét do
phong trong 1-24 gio véi ty 1€ chitin/dung dich khac
nhau. Chitin sau khi khir mau dugc phan tich ham
luong astaxanthin va phan tir lwong, két qua phén tich
dugc trinh bay ¢ hinh 3.

Két qua cho thay, khi ting nong do H,0, thi hiéu
qua khtr mau tang nhung khoi lwgng phan tir ctia chitin
thu duoc lai giam & cac mue do khac nhau (hinh 3a).
Vi du, khi tang n(‘Sng do H,0,tr 0,1 1én 0,3% thi ham
lwong astaxanthin giam tir 4,2 con 3,4 ppm nhung
trong luong phén tir cua chitin giam it, tor 1131 con
1106 (kDa) (hinh 3a). Tuy nhién, néu ting ndng do
H,O, 1én cao hon thi khdi lwong phan tir chitin giam
manh trong khi ham lugng astaxanthin giam khong
dang ké. Vi du, ham luong astaxanthin khi xu 1y véi
H,0, 6 cac nong do 0,7 va 0,9% dat dugc tuong tng 1a
2,3 va 2,1 ppm, trong khi phan tir lwong chitin twong
g 1a 735 va 650 kDa. Ngoai ra, su sai khac vé ham
luong astaxanthin khi xu 1y H,O, véi céac ndng do cao
tir 0,5 dén 0,9% 1a khong c6 ¥ nghia thong ké véi p <
0,05. Do v4y, néng do H,0,0,5% dugc xem 14 thich
hop cho qué trinh khir mau. Tém lai, ndng do H,O,
thich hop cho qua trinh khir mau chitin 1a 0,5% va ket
qua nay dugc st dung cho cac thi nghiém sau.
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Hinh 3: anh huwong cia (a) nong do H,0,, (b) thoi gian, (c) ty I¢
chitin/dung dich H,O, va (d) kich thudc chitin dén hiéu qua khi mau

Thoi gian xir Iy ¢6 anh huong khac nhau dén phan
tr lwong ctia san pham chitin va hiéu qua khir mau
(hinh 3b). Vi dy, sau 8 gi¢ thi ham lwong astaxanthin
giam 68,4%. Tuy nhién, tiép tuc ting thoi gian 1én
12 gid ham lugng astaxanthin chi giam 5,83%, trong
khi sau 24 gio ham lugng astaxanthin khong thay doi
so voi mirc xtr 1y 12 gio. Piéu nay c6 thé do ban dau
astaxanthin ton tai nhiéu ngoai mach chitin nén dé bi
oxy héa. Nhung khi lugng astaxanthin lién két ngoai
mach bi oxy hoa hoan toan thi viéc tach cac phan tir
chéat mau lién két sdu bén trong cdu trac chitin 1a kho
khan.

Xét vé phan tir lugng chitin, thoi gian xir 1y cang
tang thi chitin bi cat mach cang manh, cang ting thoi
gian xur ly phan tr lugng chitin cang bi giam. Vi duy,
phan tr lwong chitin sau thoi gian xu ly 8, 12, 16,
20, 24 gio dat 1an luot 1a 1065; 970; 766; 745; 624
kDa. Nhu vay, sau 12 gio, phan tir lwong chitin giam
21,71%. Tiép tuc tang thoi gian xir 1y 1én trén 12 gio
thi phén tr lugng chitin giam manh. Do do, thoi gian
dé thyc hién qua trinh khir mau va khong giam khoi
lwong phén tir cua chitin 1a 12 gid. Két qua nay duoc
str dung cho céc thi nghiém tiép theo.

Anh hudng cua ty 1¢ chitin/dung dich H,0, d6i voi
hiéu qua khtt mau ciling dugc khao sat (hinh 3c). Khi
ting luong dung dich H,O, lam giam dang ké ham
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luwong chit mau con lai trong chitin. Cu thé, ham lwong
astaxanthin khi xur 1y véi ty 1€ chitin/dung dich H,0,
1/5, 1/10, 1/15, 1/20, 1/25 (w/v) tuong ung 1a 3,1; 2,5;
2,3; 2,2; 2,2 ppm. Mit khac, ty 1€ chitin/dung dich
H,0, thdp (1/5, 1/10 va 1/15) dén dén kha ning tiép
xtc gifta chitin va H,O, kém nén chitin it bi cat mach
(1055, 1011 va 860 kDa). Tuy nhién, khi tang lugng
dung dich H,O, (1/20 va 1/25) qua trinh cit mach
chitin dién ra manh (697 va 475 kDa). Hon nira, viéc
ting lugng dung dich H O, cling lam thay doi gi tri
cam quan cua san pham chitin sau xt 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 s€ lam tang kha nang
tiép xuc giita chitin véi tic nhan oxy hoa dé gitp viéc
khtr mau chitin hi¢u qua hon. Thi nghiém xac dinh anh
hudng cua kich thudc chitin dén qua trinh khir mau
duoc tién hanh v&i chitin xay co cac kich thude 1a 2,
4, 6, 8, 20 mm. Diéu kién khtr mau la dung dich H,O,
0,5%, nhiét do phong va ty 1€ chitin/dung dich H,0, 1a
1/15 (w/v). Theo hinh 3d, kich thudc chitin cang nhd
thi higu suat khir mau cang tang. Vi dy, mau chitin c6
kich thuéce 20, 8, 6 mm, ham lugng astaxanthin con lai
sau qua trinh xir 1y 12 2,8; 2,7; 2,6 ppm. Ddi véi chitin
kich thude 2 va 4 mm thi ham lugng astaxanthin con
lai sau xu ly twong ung 1a 1,6 va 2,1 ppm. Tuy nhién,
chitin xay c6 kich thudc 2 mm bi cit mach nhiéu nhét.
Do d6, lua chon chitin ¢6 kich thuéc 20 mm dé tién
hanh qué trinh khir mau 1a pht hop. Tém lai, dé qua
trinh khir mau hiéu qua nhung han ché anh huéng dén
phan tir lvgng cta chitin thi qua trinh khir mau nén tién
hanh véi dung dich H O, 0,5% véi ty 1¢ chitin/dung
dich H,O, 1/15 trong 12 gi¢ voi kich thude chitin 20
mm la thich hop.

Do tinh khiét ciia san pham chitin dugc khang dinh
trén pho hong ngoai chudi Fourier (hinh 4). Két qua
cho thay, cac dao dong dic trung tmg véi cac nhom
chirc trong phéan 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 hong ngoai chudi Fourier ciia chitin téch chiét tir vé tém
Ket luan

Chitin d& dugc tach chiét thanh cong tir phé lidu vo
tom bang phuong phap xtr 1y nhiét trong qué trinh khir
khoang va protein }(ét hop voi kl’n"x mau b:lf}ng H,0.,.
Thoi gian tach chiét dugc rit ngan dang ké véi thoi
gian khtr khoang (10 gio) va khir protein (12 gio). Pac
trung hoa, 1y ctia san pham chitin dugc cai thién so véi
san pham thuong mai voi do deacetyl thap (7,2%) va
khéi luong phan tir trung binh (1076 kDa). Ham lugng
protein va khoang con lai déu nhé hon 1%. Véi cac
thong s6 xac dinh dugc ¢ dy, phuong phép chiét tach
nay co thé tmg dung trong san xuat quy mo 16n.

Loi cam on

Tdp thé tac gia cam on Bé Khoa hoc va Cong nghé
dd hé tro kinh phi trién khai ngi dung nghién ciu
thugc nhiém vu hop tac quéc té vé khoa hoc va cong
nghé theo Nghi dinh thuw “Nghién ciru san xudt cdc
san pham gid tri gia tang tir phé liéu tém dé img dung
trong nong nghiép”’; cam on ThS Hoang Ngoc Cuong
da hé tro phan tich va xir Iy s6 liéu.

TAP CHI

HOAHOC ||,
ONG NGHE | I N 19022 2:2017

Tai lieu tham khao
[1] M. Rinaudo (2006), “Chitin and chitosan: Properties and
applications”, Prog. Polym. Sci, 31, pp.603-632.

[2] S.K. Kim (2010), “Chitin, chitosan, Oligosaccharides and
Their derivatives”, Biological Activities and Applications.

[3] Trang ST Trung va cong su (2010), Chitin - Chitosan tir phé
liu thuy san va vng dung, Nha xuat ban Nong nghiép.

[4] HK. No, S.P. Meyers (1997), Praparation of chitin and
chitosan, ed. C. Handbook., Italy: Atec Edizioni.

[5] R.L. Whistler, J.N. BeMiller (1962), “Alkaline degradation of
amino sugars”, J Org Chem, 27(4), pp.1161-1164.

[6] F. Shahidi, J. Synowiecki (1991), “Isolation and
characterization of nutrients and value-added products from snow
crab (Chionoecetes opilio) and shrimp (Pandalus borealis) processing
discards”, Agric Food Chem Biol Interact, 39, pp.1527-1532.

[71AOAC (1990), “Official methods of analysis of the Association
of Official Analytical Chemistry”, The Association of Olfficial
Analytical Chemistry, Washington DC.

[8] J. Folch, M. Lees, G.H. Sloane Stanley (1957), “A simple
method for the isolation and purification of total lipids from animal
tissues”, J. Biol. Chem, 226, pp.497-509.

[9] R.F. Boyer (1993), Modern Experimental Biochemistry (Vol
2), California: Benjamin/Cummings Series in the Life Sciences and
Chemistry.

[10] P. Lertsutthiwong, et al (2002), “Effect of chemical treatment
on the characteristics of shrimp chitosan”, Journal of Metals,
Materials and Minerals, 12, pp.11-18.

[11] M.M. Black, H.M. Schwartz (1950), “The estimation of
chitin and chitin nitrogen in crawfish waste and derived products”,
Analyst, 75, pp.185-189.

[12] N.M. Sachindra, N. Bhaskar, N.S. Mahendrakar (2005),
“Carotenoids in different body components of Indian shrimps”,
Journal of the Science of Food and Agriculture, 85, pp.167-172.

[13] B.K. Simpson, N.F. Haard (1985), “The use of enzymes to
extract carotenoprotein from shrimp waste”, J. Appl. Biochem, 7,
pp.212-222.

[14] W. Tao, Z. Svetlana (2008), “Determination of the degree of
acetylation (DA) of chitin and chitosan by an improved first derivative
UV method”, Carbohydrate Polymers, 73, pp.248-253.

[15] A. Einbu, et al (2004), “Solution Properties of Chitin in
Alkali”, Biomacromolecules, 5(5), pp.2048-2054.



