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NGHIEN CUU KHOA HOC KY THUAT
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SUMMARY

Chitin that is a natural organic constituent has
had high exchange value. The derivative of chitin
is specially chitosan, which has had many
applications on light industry, food, agriculture,
medicine, and comestic... Makingsausaage casing;
chitosan (3%) and 10% of mixed additives of PEG
and EG (ratiol:1) are dissolved in a aqueous acetic
actd solution, the acetic acid concentration of the
solution is 1.5%. The solutions are used to make
sausage casing for 35 minutes at 64 -
65°C.Conservation fisheries: chitosanis dissolved
in an aqueous acetic acid solution at a
concentration of 2%, the acetic acid concentrationof
the solution is 1.5%. The solution is used to cover
the raw fish to reduce loss of weight during freezing
from 2 to 3 times and the dried fish products to
expand time of conservation.

DAT VAN DE

Chitin 1a mot polysaccharid ¢6 mat trong thién
nhién nhiéu nhat chi sau cellulose. N6 c6 trong vé
cac loai gidp xdc, mang t& bao nadm thudc ho
Zygemycetes, trong sinh kh6i ndm méc, mot vai
loai tdo.. Chitosan chinh 1a sdn ph4m bién tinh
cua chitin. Viéc nghién ctu rong rai nhiing bao bi
¢6 tinh néng vira st dung nhu thuc phdm vita khong
4nh huéng dén moi trudng tu Chitin cé sdn, cé
nhiing dic tinh sinh hoc quy gi4 c6 ¥ nghia rat 16n.

O nuéc ta tom dong lanh chiém san lugng 16n
nh4t trong so cdc san pham dong lanh. Chinh vi
vay vo6 tom phé liéu 1a ngudn nguyén liéu tu nhién
doi dao, ré tién c6 sin quanh nim cho viéc sdn
xudt chitin va chitosan ¢ nuéc ta. Nho vao nhiing
déc tinh sinh hoc quy gia chitosan dugc ing dung
nhiéu trong linh vuc y hoc, x{ 1y nuéc, cong nghiép
nhuom, gidy, m§ phdm, thuc phadm...

Viéc bao quan céc loai thuc phAm tuoi séng giau
dam, dé hu héng nhu thit ca... Trong diéu kién khi
hau néng 4m ctia nu6c ta 1a mot trong nhitng van
dé da va dang dugc quan tam ctia cdc nha san xuét,
ché& bién va clia cac nha khoa hoc cong nghé.

MUC TIEU

- Nghién ciu Ging dung tao mang chitosan lam
v6 boc xtc xich

- Nghién ciu tao mang Chitizan bao quan céc
sdn pham thuy san. O dang tuoi va kho

PHUGONG PHAP
Phuong tién
Dung cu va thiét bi

Binh dinh mdc, pipette, 6ng dong 500ml, bép
dién, nhiét ké.

M4y sdy, ti nung, ti caAp dong Vestfrost, may
do luc (PENETROMETTER), may do d6 day Mega
— Check, dung cu tao v6 boc.

Héa chdt

Acetic acid, Polyethylen Glycol (PEG), Ethylen
Glycol (EG), Glycerin.

Nguyén liéu
Chitosan, ca nuc tuoi, ca kho 1ui trau, muc kho
Noi dung va phuong phap tién hanh

Xdc dinh chat lugng chitosan: X4c dinh do
deacetyl héa caa chitosan. Xdac dinh ham lugng
tro. X4c dinh 4&m do: bang phuong phap say kho.
X4c dinh ham lugng dam téng s6 biang phuong
phap Kjeldahl.

Thi nghiém xac dinh chat phu gia, ty 1& phu gia
st dung, Xac dinh thoi gian tao vé boc

Bao quan thiy san bing mang chitosan cho: ca
nuc 6 dang nguyén con va dang fillet. C4 kho va
muc kho.

Stt dung may do PENETROMETER dé do luc
phé vé mang
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Str dung may Mega — check dé do do day mang.

Phuong phép xi 1y s6 liéu: bang chuong trinh
STATGRAPHIC 7.0.

KET QUA VA THAO LUAN
Cong nghé san xuit chitosan

Cong nghé san xuat chitosan dua trén nguyén
téc loai bé mudi calcium, protein va cac tap chat
khéc trong v6 tom.

So do:

V6 tom — xt Iy —> v6 tom sach —— loai

khodng va tach protein chitin deacetyl
hoda —— chitosan

Nguyén liéu ma ching t6i st dung la chitosan
c6 cac thong so ki thuat sau: mau: tring nga; khong
mui; Do deacetyl héa: 87,2%; 4m do: 11,6%.

Tinh chat ctia chitosan

Chitosan 14 mot chat rdn, x0p, nhe, hinh vay,
c6 thé xay nhé theo cac kich c¢d khdc nhau. Cé
mau trdng hay vang nhat, khong mui vi, khong
tan trong nuéc, dung dich kiém va acid dam déc
nhung tan trong acid loang (pH 6-6,6) tao dung
dich keo trong, c6 kha nang tao mang tot, nhiét
dd néng chay 309°C — 311°C. Trong lugng phan ti
trung binh: 10.000 - 500.000 dalton tuy loai.

Chitosan la mét polyamine né dugc xem nhu
mot polymer cationic ¢6 kha ning cho céic ion kim
loai nang bam chat vao cic bé mit dién tich Am va
tao ra phic chat véi kim loai va két tia; Nho vao
nhiing bién d6i cia nhém OH qua phan td
copolymer va kha ning tao phan tng ciia nhém —
NH,. Trén mdi mét xich ciia phan ti chitosan c6
ba nhém chitc, cdc nhém chic nay c6 kha niang
két hop véi chat khac dé tao ra cac dan xudt c6 1gi
khéc nhau cta chitosan (O-acylchitosan, N-acetyl
chitosan, N-phatylchitosan...).

Thi nghiém, Wng dung tao mang chitosan
Thi nghiém chon phu gia

- Cd4c chat phu gia: D& cdi thién chat lugng
mang, ngudi ta stt dung thém cac chat phu gia khac
nhau nhung c¢6 cing ban chat héa hoc. Thudng cdc
chat hod déo dugc sit dung nhim lam ting tinh
déo dai va dan hdi cia mang. Vi du nhu: ethylen
glycol (EG), polyethylen glycol (PEG), glycerin...

101

+ Ethylen Glycol (EG): cong thic héa hoc
(HOH,C — CH,OH ). Bugc tao ra tit qua trinh hydrat
héa ethylene oxide duéi tac dong ctia nhiét do (200
—300°C).

20N

CHZ—CHZ + HZO —— HOHZC— CHyOH

EG khong mau, khong mui, 6 dang dung dich,
c6 vi ngot, khong doc, dugce stt dung lam chat héa
déo, c6 kha néng hoa tan trong cdc dung méi hitu
co va la chat trung gian trong cdc sdn pham nhu
keo, nhua thong.

Polyethylen Glycol: khéng mau, khong mui va
¢6 vi ngot, dugc tao ra trong qua trinh trung ngung
ethylen glycol (HOH,C — CH,OH) . Pay la mot
trong nhitng tac nhan tao nht tot, c6 kha ning gitt
4m va duy tri do nhét.

Glycerin: cong thiic h6a hoc

CH,OH

CH— OH

CH,OH

La chat khong mau, khong mui, ¢6 vi ngot va
dang 16ng. Glycerin tan trong nudc va mot s
alcohol. Glycerin dugc st dung trong cong nghiép
dugc va thuc phdm; 1a mot tdc nhan gilt Am quan
trong. N6 dugc thém viao nham lam cho sdn phdm
khong bi khé qua nhanh va tao nha trong thuc
phdm. N6 lam cho mang mém déo va dé s dung.
Vi vay toéc do boc hoi nuéc phai duge diéu chinh
hgp ly bang cich thay déi nhiét do, toc do chuyén
dich va trao d6i khong khi, thay d6i do nhét va
néng do chitosan trong dung dich, ké ca cac chat
phu gia. Khi thay ddi cdc thong s6 nay ta sé thu
duge mang c6 cdu tric va tinh chat khéc nhau.

Pha dung dich chitosan 3% trong dung dich
acetic acid 1,5%. Sau d6 bé sung chit phu gia vé6i
ty 1é thich hgp (10%) va tron déu. P& yén mot lic
dé loai bot khi.

LAy 50 g dung dich trén quét 1én ong inox (& =
25 mm) da dugc lam néng lién tuc & 64°C — 65°C.
Pé v4 khd trong vong 35 phit rdi thdo ra dem do
chi tiéu.
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Bang 1. Anh huéng ciia phu gia khdc nhau

Phu gia Glycerin ~ EG  PEG  PEG-EG 1nongphu
Chi tiéu gia
Luc(kG/cm?) 1,80 5,47 3,60 6,86 1,66
Do day(um) 104,1 46,2 59,2 52,6 129,1
Bang 2. Anh hudng cia ty lé phu gia khdc nhau
C%
Chi tibu 5 10 15 20 25
Luc phé v& (kG/cm?) 5,81 6,76 2,91 2,78 2,38
Po day (um) 45,2 52,6 60,4 72,0 79,3
Bang 3. Anh hudéng cia thoi gian lam khé v6
Thoi gian (phit)
Chi tio 25 30 35 40 45
Luc pha v& (kG/cm2) 5,11 5,58 6,84 5,26 5,16
Khoi lugng (g) 2,39 1,92 1,88 1,62 1,26
Do day (um) 75,8 55,7 52,6 475 36,0

Thi nghiém dugc b tri theo kiéu 1 y&u t6 hoan
toan ngau nhién va dugce ldp lai 3 14n cho mot
nghiém thic.

Qua bang 1 thay ring giui céc loai phu gia s
dung khac nhau cho mot loai vé boc ¢6 chat lugng
va bé mat khac nhau. V6i hén hgp phu gia PEG -
EG, v boc tao ra cé luc pha v& 16n nhat (6,86 kG/
cm?); k& dén 1a EG (5,47 kG/cm?) va thap nhat la
mau khong st dung phu gia (1,66 kG/cm?).

Vé boc tao ra c6 mau vang nga, déo, dai, tuong
ddi chic, khong c6 mui vi la, bé mat lang va c6 thé
don lai.

Xdc dinh nong dé phu gia st dung

V6i hon hop phu gia EG va PEG, ta tién hanh
x4c dinh nong do phu gia.

Tron phu gia vao dung dich chitosan 3% da pha
v6i cdc ndong do khac nhau: 5%, 10%, 15%, 20%,
25% v6i hon hop PEG - EG ty 1é 1:1.

L&y 50 g dung dich da pha quét 1én éng inox (& =
25 mm), nhiét do 64°C — 65°C va. D& vé khd trong
vong 35 phit rdi thdo ra dem do chi tiéu.

Bang 2 ta thay ¢ nong do 10%, 35 phat 1a thoi
gian du dé cung cap nang lugng dé hinh thanh cac
mai lién két, dong thoi loai bé bét nude giap cho
v6 ¢6 do kho thich hop, déo va dai. O néng do phu
gia nay luc phd v& 1a 16n nhat 6,76 kG/cm?. Luc

pha v gidm dan tit nong do 10% dén nong do 25%
(6.76 kG/cm? dén 2.38 kG/cm?). Qua xi ly thong
ké cho thay su khac biét vé mét thong ké véi p <
0,05 & cac mau: (5% va 10%, 15%, 20%, 25%); (10%
va 15%, 20%, 25%); (156% va 20%).

DPiéu nay cho thay hén hop EG + PEG lién két
v6i chitosan c6 kha nang gitt 4m tot. Pong thoi ldc
nay xay ra qua trinh gidn mach ti tir, cac lién két
dugc sap xé&p lai va hinh thanh lién két méi glycol-
chitosan; ngoai ra con c6 lién két gian tiép thong
qua phan t nu6c tao cAu nodi hydro. Khi gia nhiét
s& khong xdy ra hién tugng mat nuéc dot ngot va
cuc bd, gitp dung dich phii déu trén thanh 6ng.

K&t qua cho thdy ¢ ndng do phu gia khac nhau
vé tao ra ciing ¢6 do day khdc nhau, va su khéc
biét nay c6 y nghia vé mit thong ké. Tric nhiém
LSD cho thay c6 su khéc biét vé do day doi vé6i cac
nhém: (5% va 15%, 20%, 25%); (10% va 20%, 25%);
(15% va 20%) & mic p <0,05. Qua bang 2 ta thay
nong do phu gia cang cao thi d¢ day ctia vé cang
cao (tir 45,2 d&én 79,3 nm)

Qua thi nghiém cho ta th4y, v6i phu gia PEG -
EG 10% lam khé & nhiét d6 64°C — 65°C trong 35
phut 1a t6t nhat.

Xdc dinh thoi gian tao vé boc
Chon phu gia PEG - EG 10% so vé6i dung dich

chitosan 3% da pha. Tién hanh tao vé boc va theo
doi thoi gian kho vo (Bang 3).
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Két qua vé xii ly thong ké:

Khéi luong theo timng thoi gian 14 ¢é y nghia vé
mit thong ké: (25 va 30, 35, 40, 45 phit); (30 va
40, 45 pht) v6i p <0,05.

D6 day theo tung thoi gian 1a ¢6 y nghia véi p
<0,05: (25 va 30, 35, 40, 45 phat); (30 va 45 phat).

Gilta cac thoi gian (30 va 35, 40 phuat); (35 va 40
phat) doi véi chi tieu do day 1a khong c6 su khac biét.

Khi thoi gian cang kéo dai 6 cung mot nhiét do
thi v6 cang kho va méng do mat nuéc nhiéu, cac
phan ti chitosan xich lai gin nhau dan thanh mot
16p don phan tré nén gion dé gay. Lic nay cdc moi
lién két bi pha v& tao nhitng két cdu khong bén
cuc bg, nu6c bdc hoi qua miec.

Ung dung vé boc vao qud trinh nhéi xiic xich

V6 boc tao ra duge st dung dé nhdi xic xich
chiéu dai 460 mm, dudng kinh 25 mm, mau vang
nga, khong mui vi, hoi duc. Tao hén hgp dé nhbi.
Cho hén hgp nguyén liéu xic xich vao may nhdi
quay tay va nhdi vao vé boc.

Véi ap luc cia may nhoi tay, vé boc khong bi
ntt, c6 thé cot & hai dau. V6 boc bAm sat vao nguyén
liéu bén trong tao hinh xudc xich.

Pem thanh trung xuic xich ¢ nhiét do 80°C. Sau
20 phit thi vé chua bi niit. Tiép tuc thanh trung,
sau 25 phat thi vé bi nit hoan toan.

Xiic xich sau khi ndu c¢6 hinh ddang dep, bé mit
hoi nh#n nhung thé hién duge mot phan mau clia
nguyén liéu bén trong va khong 1am mat mui dic
trung cua xdc xich.

Qui trinh tao mang vé boc

Chitosan dugc nghién nhé bang may nham muc
dich 1am gia tdng bé mat tiép xtc gitia chitosan va
dung moi acetic acid. L4y chitosan nay dem pha
dung dich chitosan 3% trong dung dich acetic acid
1,5% cho chitosan phan tan trong dung dich acetic
acid loang. Khudy déu r6i dé yén dung dich da
pha khodng 5 phut dé loai bét bot khi. Sau d6 dem
dung dich quét déu lén 6ng inox (@ = 25mm) da
dugc nang nhiét d&€n 64 -65° (6ng inox dugc nang
nhiét bang hoi nuéc néng dun soi). P& kho vé trong
vong 35 phiit rdi tdch vé. Lic nay ta duge vé xic
xich béng ¢6 mau vang nga, khong mui vi.
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Ung dung trong béo qudn thiy san
* P61 v6i cd tuol

C4 mua vé sau khi xtt 1y (1dy rudt, mang, dé
nguyén con hay fillet... rita) va dé that rdo roi dem
can. Nhing c4 da xu ly vao dung dich chitosan
dugc pha sin & cdc nong do: 0,5%; 1%; 1,5%; 2%;
2:5% va mau doi ching. P& c4 rdo trong ti mat
khoang 10 phut giip mang chitosan dugce dinh
hinh, sau d6 dem can lai. Pua c4 vao ti cAp dong
cham ¢ nhiét @0 —25°C trong vong 18 tiéng, 14y c4
ra can lai va xdc dinh phan trdm hao hut trong
lugng (Bang 4, 5).

B6 tri thi nghiém theo kiéu mot yéu t6 hoan
toan ngau nhién va dugc lip lai 6 1an.

Ca la nguyén liéu c6 co 10ng 1éo, nhiéu nude. Trong
qua trinh cap dong cham (t° = - 25°C) s& x4y ra hién
tugng mat nude, lam cho trong lugng ctia ca giam.
Do mbi truong trong ti cAp dong 1a khong khi lanh
va kho, nuéc khuéch tan tir co thit ca ra bé mét cha
c4 va ti bé mat clia ca ra moi trudng bén ngoai. Pé
khic phuc hién tugng nay, viéc st dung mang
chitosan bao phti bé mit clia c4 1a ¢6 higdu qua.

Theo két quia xtr 1y thong ké cho thay sukhéac bigt vé
phén tram hao hut trong lugng ca cép dong sau 18 giv1a
¢y nghia vé mat thong ké. O nong dd 0,5% va mau doi
chiing ta thay khong c6 su khac biét; mau 0,5% va 1%
ciing khong c6 su khéc biét vé % hao hut trong lugng.
Diéu nay cho thay, v6i nong do chitosan thap sé tao
mang kém, dan dén kha nang ngén can suthao hut trong
lugng gidm. So v6i mau d6i chiing, mau 1%; 1,5%; 2%;
2,5% cb sukhac biét c6 ¥ nghia & miic xac suat p < 0,05.
Thi nghiém cho thay nong do chitosan anh huéng dén
hao hut trong luong trong qa trinh cip dong va trung
binh phan tram hao hut cao nhat 14 & méu déi chiing
(1,98%), thap nhat 14 & mau 2,5% (0,94%).

Sau khi cap dong ta tién hanh ra dong dé danh
gia mui vi. Cho ca vao nuéc, niu chin roi tién hanh
kiém tra mui vi. Chiing t6i nhan thay, dung dich
chitosan khong lam thay d6i mui vi ciia sdn ph&dm.

* D61 v6i thily sdn khé

Thuc hién thi nghiém d6i v6i ca kho 1udi trau
va muc kho. Pha dung dich chitosan 2% trong dung
dich acetic acid 1,5%. Nhing c4 va muc ¢6 4m do
khéc nhau vao dung dich dugc pha, 1am kho bang
cach say & nhiét do 30°C c6 quat gi6. Theo doi thoi
gian bdo quan ctia cd va muc ¢ diéu kién nhiét do
binh thuong, khong bao g6i. Ci 24 gio theo doi
mau mot 1an. Thi nghiém dugc bd tri hoan toan
ngau nhién theo kiéu 2 y&u t6 va dugc lip lai 3 1an
cho mdi nghiém thic.
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Bang 4. Hao hut trong luong cud cd nguyén con trong qud trinh cdp dong (%)
UC% . 0 0,5 1 1,5 2 2,5
Lap lai
1 2,23 1,74 1,33 1,29 0,53 1,14
2 2,05 1,86 1,4 1,16 1,05 0,47
3 1.96 2,01 1,59 1,28 1,36 1,08
4 1,73 2,16 1,42 1,42 1,47 1,12
5 1,75 1,62 1,60 1,43 1,27 0,97
6 2,19 2,07 1,47 1,59 1,09 0,87
Trung binh 1,98 1,91 1,46 1,36 1,12 0,94
Bang 5. Hao hut trong luong ciia cd fillet trong qiia trinh cdp déng (%)
VC% . 0 0,5 1 1,5 2 2,5
Lap lai
1 4,05 2,04 1,96 2,04 1,07 1,50
2 3,37 2,08 2,04 2,02 1,05 1,53
3 3,50 2,45 2,16 1,73 1,61 1,32
4 3,82 2,55 2,07 1,90 1,57 1,24
5 3,80 2,32 2,15 1,93 1,74 1,54
6 3,65 2,36 2,18 2,02 1,93 1,66
Trung binh 3,69 2,30 2,09 1,94 1,49 1,46
Bang 6. Ngay hu sém nhdt doi véi cd kho va muc khoé (ngay)
Am do(%) 26 — 30 36 - 40 31-35 41 - 45
Mau A B A B A B A B
Ca 83 - 11 23 17 28 8 17
Muc 85 - 12 30 12 22 8 19
A: M&u déi chiung; B: M&u phii mang
* Cd kho O &m do 26-30% c6 xi 1y mang bio quén trén

Qua bang 6 ta thay & cdc miu doi ching thoi gian
bao quan ngin hon so véi cac mau xii Iy bang mang.
Ta nhan thay 4&m do cang cao thoi gian bdo quan
cang ngan. C4 ¢ 4m do 26-30% c6 mang bao phii c6
thé bao quan trén 130 ngay gép 1,5 1an mau ddi chiing
(chi bao quan dugc 83 ngay). O &m do cao hon 40-
45% thoi gian bdo quan d6i v6i mau cé xi 1y 1a 17
ngay gap 2 lan so véi mau khong xi 1y.

* PO1 v6i muc khé

- Déi véi san phdm khd muc cling cho két qaa
tuong tu kho ca: &m do cang cao thoi gian bdo quan
cang rat ngidn va mau xi 1y cho phép bao quan
dugc 1au hon mau khong xi 1y. Nhung tuy chat
lugng ciing nhu ban chAt cla ting sdn pham ma
thoi gian bdo quan khéc nhau.

130 ngay va 6 4m do 41-45% bao quan duge 19
ngay. Qua dé ta thay viéc xt Iy mang cho san phdm
kho 1a ¢6 hiéu qua.
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