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LOI MO PAU |

Chitosan la polysacharid nhi€u thtr hai sau cellulose tim thay trong tu
nhién.

San pham chitin - chitosan dd c6 nhiéu cong trinh nghién ctru va ung
dung trong thuc té. Chitin c6 ung dung lam da nhan tao va 13 nguyén
liéu trung gian cho cac cht quan trong nhu chitosan, glucosamin va cic
chat co gia tri khac. Chitosan c6 nhiéu tng dung trong cac nganh cong
nghiép, nong nghiép, y duoc va bao vé mdi trudng nhu: san xuét
glucosamin, chi khau ph?lu thuat, thudc kem, vai, son, chit bao vé hoa
qua, bao vé modi truong...Voi khd nang Uing dung rong rdi cua chitin —
chitosan ma nhiéu nudc trén thé gidi va ca Viét Nam da nghién ciru san
Xuét cac san pham nay.

Giap xac 1a ngudn nguyén liéu thuy san doi dao chiém 1/3 téng san
luong nguyén liéu thuy san ¢ Viét Nam. Trong cong nghiép ché bién
thity san xuét khau, ty 1é co cAu cac mit hang dong lanh giap xac chiém tir
70 - 80% cong suat ché bién. Hang nim cac nha mdy ché bién da thai bo
mot lugng phé ligu giap xéac kha 16n khoang 70.000 tAn/nam. Viéc san xuat
chitosan c6 ngudi goc tir vo tom. Mang lai hiéu qua kinh té cao. Vi kha
ning tng dung rong rii cua chitin — chitosan ma nhiéu nudc trén thé gidi
va ca Viét Nam d3 nghién ctru san xudt cac san pham nay. D6 1a yéu cau
can thiét .

Vay nén trong bao céo nay chiing t6i dt ra van dé ung dung chitosan

trong cong nghé thyc pham, bao quéan rau qua.
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Phin I. CHITOSAN VA CAC TINH CHAT.

Vé mit lich str, chitin dugc Braconnot phat hién dau tién vao nam 1821,
trong can dich chiét tir mot loai nAm. Ong dit tén cho chét nay la “Fungine”
dé ghi nhd ngudn goc ctia n6. Nam 1823 Odier phan 1ap duoc mot chat tir bo
canh cing ma 6ng goi 1a chitin hay “chiton”, tiéng Hy lap c6 nghia 13 vo
giap, nhung 6ng khong phat hién ra sy c6 mit ca nito trong d6. Cudi cliing
ca Odier va Braconnot déu di dén két luan chitin c6 dang cong thirc gidng
voi xellulose.

Trong dong vat, chitin 13 mot thanh phan céu triic quan trong cla cic
v6 mot sé dong vat khong xwong séng nhu: con tring, nhuyén thé, giap xéac
va giun tron. Trong dong vat bic cao monome cua chitin 1a mot thanh phan
chu yéu trong mé da né giup cho su tai tao va gan lién cac vét thuong ¢ da.
Trong thyc vat chitin c6 ¢ thanh té bao ndm ho zygenmyctes, cac sinh khoi
nadm mébc, mot sb loai téao... Chitin ¢6 ciu trac thude ho polysaccharide, hinh
thai ty nhién ¢ dang ran.Do d6, cac phuong phép nhan dang chitin, xac dinh
tinh chat, va phuong phap hoa hoc dé bién tinh chitin ciing nhu viée st dung

va lgya chon cac ung dung cua chitin gap nhiéu khé khan.

Qua trinh chiét tach chintin

Vién cong nghé Sinh hoc-Thyc pham.
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Con chitosan chinh 1a san phém bién tinh cta chitin, 1a mot chét rén,
xép, nhe, hinh vay, cé thé xay nho thanh cac kich c¢& khac nhau. Chitosan
duoc xem 1a polymer tu nhién quan trong nhat. Vi dic tinh c6 thé hoa tan
t6t trong moi trudng acid, chitosan dugc tng dung trong nhiéu linh vyc nhu
thue pham, my pham, duoc pham ...

Gidng nhu cellulose, chitosan 1a chat xo, khong gidng chat xo thuc
vat, chitosan c6 kha ndng tao mang, cd cac tinh chit cta ciu trac quang
hoc...Chitosan ¢ kha ning tich dién duong do d6 n6 c6 kha ning két hop
v61 nhitng chét tich dién Am nhu chat béo, lipid va acid mat.

Chitosan la polymer khong ddc, c6 kha nang phan huy sinh hoc va co
tinh twong thich vé mit sinh hoc. Trong nhiéu nim qua, cic polymer cé
nguén géc tur chitin dac biét 1a chitosan da dugc chu y dac biét nhu 1a mdt
loai vat liéu mai ¢6 tng dung dic biét trong cong nghiép dugc ,y hoc, xur ly
nuéc thai va trong cong nghiép thuc pham nhu 1a tic nhan két hop, gel hoa,
hay tac nhan 6n dinh. ..

Trong cac loai thuy san dac bi¢t la trong vo tom, cua, ghe, ham
lugng,chitin - chitosan chiém kha cao dao dong tir 14 - 35% so véi trong
luong khé. Vi vay vo tom, cua, ghe 1a ngudn nguyén liéu chinh dé san xuét

chitin - chitosan.

*, Céu triic ciia chitosan:
Chitosan 14 polymer sinh hoc c6 khéi lugng phan tir 16n va rat giong

cellulose.

Vién cong nghé Sinh hoc-Thyc pham.
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1. Chitin 2. Chitosan 3. Ce[lulose
Nhu hinh vé trén, thi sy khac biét duy nhat gitra chitosan va cellulose

12 nhém amin (-NH2) & vi tri C2 cua tritosan thay thé nhoém hydroxyl (-OH)
& cellulose. Chitosan tich dién duong do dé no c6 kha ning lién két hoa hoc
vo1 nhitng chét tich dién 4m nhu chat béo, lipid, cholesterol, protein va cac
dai phan tir. Chitin va chitosan rat ¢6 loi ich vé mit thuong mai ciing nhu 1a
mot nguén vat chat tu nhién do tinh chit dic biét cua chung nhu tinh tuong

thich vé& mit sinh hoc, kha ning hap thu, kha ning tao mang va giir cac ion

kim loai.
CH,OH — CH,OH ~—| CH,OH
0 0 o OH
OH O OH OH
) \
NH, | NH; _ |n NH-
Chitosan
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Mau cta vo gidgp xac hinh thanh tir hop chat cua chitin ( ddn xuét
cua4-xeton va 4,4’ di xeton-B-carotene ). Bt chitosan c6 dang hoi sét trong
tu nhién va mau sic cia n6 bién doi tir vang nhat dén trang trong khi tinh bot
va cellulose lai ¢6 ciu triic min va mau tréng.

I. C4c tinh chit ciia chitosan.

1. Mirc dg deacetyl hoa:

Qua trinh deacetyl hoa bao gdm qua trinh loai nhom acetyl khoi chudi
phan tir chitin va hinh thanh phén tr chitosan vé1 nhom amin hoat dong hoa
hoc cao. Mtic d6 acetyl hoa 1a mot dic tinh quan trong ctia qué trinh san xuét
chitosan béi vi n6 anh huéng dén tinh chat hoa 1y va kha ning Gmg dung cta
chitosan sau nay. Muc do acetyl hoa cua chitosan vao khoang 56%-99%
(nhin chung 1a 80%) phu thudc vao loai giap xac va phuong phéap st dung.
Chitin ¢6 muc d acetyl hoa khoang 75% trd 1én thuong dugc goi la
chitosan. C6 rat nhiéu phuong phiap dé xac dinh muc do acetyl hoa cua
chitosan bao gém thir ninhydrin, chuan do theo dién thé, quang phd hong
ngoai, chuan d6 béng HI...

Phuong phap st dung quang phd hong ngoai thuong dugc sir dung dé
thiét 1ap cac gia tri mirc do acetyl hoa cua chitosan. Phuong phap nay rét
nhanh va khong giéng nhiing phuong phip quang phd khac né khong doi
hoi mau phai tinh ché, va khong can hoa tan mau vao dung dich. Tuy nhién
phuong phap nay sir dung duong chuin do dé cach xay dung dudng chuan
c6 thé anh huong dén két qua. Ngoai ra, khi chuan bi mau, dung cu sir dung
va cac diéu kién co thé anh huong dén viéc phan tich mau. Khi & mirc do
acetyl hoa thap, chitosan c6 kha nang hat am 16n hon khi mutrc d6 nay cao do

d6 trudc khi phén tich chitosan can phai sdy.

Vién cong nghé Sinh hoc-Thyc pham.
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2. Trong lwgng phan tir:

Chitosan 13 polymer sinh hoc c6 khéi lugng phan tir cao. Gidng nhu
céu tao, khdi lugng ngudn nguyén liéu va phuong phap ché bién. Khéi luong
chitin thuong 16n hon 1 triéu Dalton trong khi cac san pham chitosan thuong
pham c6 khéi luong khoang 100,000-1,200,000 Dalton, phu thudc qua trinh
ché bién va loai san phém. Thong thuong, nhi€t d§ cao, su c6 mdt cua oxy
va strc kéo co thé dan dén phan huy chitosan. Gigi han nhiét do 1a 280°C, su
phan hiy do nhiét c6 thé xay ra va mach polymer nhanh chong bi pha v&, do
d6 khéi lugng phan tir giam. Nguyén nhan qua trinh depolymer 14 sir dung
nhiét d6 cao va acid diac nhu HCl, H2SO4 dan dén thay ddi khoi lugng phan
tu.

*. Bdng so sanh sw thay déi khoi lwong phédn tir va mirc dé decaetyl

héa khi thay doi thir tw san xudt chitosan:

Mau Khbi lugng phan tir(Dat) | Muc d6 deacetyl hoa(%)

DCMPA 10 596.62 73

DMCPA 9 639.34 70

DMPCA 6 984.29 71

DMPAC 674.49 -

Vanson 75 6 531.99 70

Sigma 91 7194 71
- : khong xéc dinh.

DCMPA: khttr mau, khir khoang, khir protein, deacetyl.
DMCPA: khtr khoang, khir mau, khir protein, deacetyl.
DMPCA: khtr khodng, khir protein, khir mau, deacetyl.
DMPAC: khir khoang, khtr protein, deacetyl, khir mau.
Vanson 75, Sigma 91: hai san pham thuong mai.

Khéi luong phén tir chitosan c6 thé xac dinh bang phuwong phép sic

ki, phan tan anh sang hoac do do nhot.

Vién cong nghé Sinh hoc-Thyc pham.
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3. D6 nhat.

D6 nhét 1a mét nhan to quan trong dé xac dinh khbi lugng phan tur cia
chitosan. Chitosan phan tir lugng cao thuong lam cho dung dich c6 d6 nhot
cao, diéu nay co thé khong mong mudn trong dong gbi cong nghiép. Nhung
chitosan c6 do nhdt cao thu dugc tir phé pham cua cac loai giap xac thi rat
thuan tién cho dong goi.

Mbt sb6 nhan tb trong qua trinh san xuit nhu mc do deacetyl hoa,
khoi lugong nguyén tu, néng do dung dich, dd manh cua lyc ion, pH va nhiét
do anh huong dén san xuét chitosan va tinh chit cta nd. Vi du, do nhét cua
chitosan tang khi thoi gian khir khoang tang. B§ nhdt cia chitosan trong
dung dich acid acetic tang khi pH ctia dung dich nay gidm, tuy nhién né lai
giam khi pH cta dung dich HCI giam, viéc ting ndy dua dén dinh nghia vé
do nhdt bén trong cua chitosan, day 1a mot ham phu thudc vao muic do ion
hoa cling nhu lyc 1on. Qua trinh loai protein trong dung dich NaOH 3% va
su khur trong qué trinh khir khodng lam giadm d¢ nhét ciia dung dich chitosan
thanh phﬁm. Tuong tu nhu vay, do nhét cua chitosan b1 anh hudéng dang ké
boi cac bién phap xtr 1y vat 1y (nghién, gia nhiét, hap khir tring, siéu 4m) va
héa hoc (st 1y bang ozon), trir qua trinh 1am lanh thi n6 s& giam khi thoi gian
va nhiét do xu 1y ting. Dung dich chitosan bao quan & 4°C dugc cho 1a 6n
dinh nhét.

4. Tinh tan.

Chitin tan trong hau hét cac dung méi hitu co, trong khi d6 chitosan
tan trong cac dung dich acid pH dudi 6.0 . Cac acid hitu co nhu acetic,
formic va lactic thudng dugc sir dung dé hoa tan chitosan. Thudng sir dung

nhat 1a dung dich chitosan 1% tai pH 4.0. Chitosan ciing tan trong dung dich

Vién cong nghé Sinh hoc-Thyc pham.
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HCl1 1% nhung khong tan trong H2SO4 va H3PO4. Dung dich acid acetic
né)ng do cao tai nhiét do cao c6 thé dan dén depolymer hoa chitosan. O pH
cao, ¢ thé xay ra hién tuwong két tia hoidc doéng tu nguyén nhan 13 do hinh
thanh hén hop poly ion véi chat keo anion.

Ti 1& ndéng do gitta chitosan va acid rat quan trong. O néng d6 dung
moi hitu co cao hon 50%, chitosan van hoat dong nhu 1a mot chat giy nhét
gitip cho dung dich min. C6 mot vai nhan t6 anh huéng dén dung dich
chitosan bao gém nhiét ¢ va thoi gian qua trinh deacetyl hoa, ndng do cac
chit kiém, viéc xir 1y so bo, kich thudc cua céac phﬁn tur.

Tuy nhién tinh tan cua dung dich con bi danh hudng cua mirc d6 acetyl
héa, mirc d6 deacetyl hoa trén 85% dé dat dugc tinh tan mong mudn.

5. Ty trong:

Ty trong cua chitin tir tom va cua thudng 1a 0.06 va 0.17 g/ml, diéu
nay cho thay chitin tir tdm x6p hon tir cua. Chitin tir nhuyén thé xop hon tir
cua 2.6 lan. Trong mot nghién ctru vé dan nhiét cho thay ty trong cia chitin
va tritosan tir giap x4c rat cao (0.39g/cm3). Su so sanh giita ty trong cua giap
xac va chitin, chitosan thuong phém cling chi ra mgt vai sy khac bi¢t, diéu
nay c6 thé do loai giap xac hodc phuong phap ché bién, ngoai ra, mic do
deacetyl hoa cling lam tang ty trong cta ching.

6. Kha nang két hop v6i nwée (WBC) va kha nang két
hop véi chat béo (FBC).

Su hép thu nuéc cia chitosan 16n hon rat nhiéu so véi cellulose hay
chitin. Thong thuong, kha ning hip thu cua chitosan khoang 581-1150%
(trung binh 14 702%), va sy thay di trong thir tu san xuat nhu qua trinh khir
khoang va khir protein ciing anh hudng déang ké dén kha ning giit nudc va

giir chit béo. Su khir protein sau qua trinh khir khodng s& lam kha ning giir

Vién cong nghé Sinh hoc-Thyc pham.
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nuoc tang. Bén canh d6 qué trinh khtr mau cling 1a nguyén nhan lam gidm
kha ning nay cua chitosan hon 1a chitosan tir giap xac khong khir tréng.

*. Kha ndng git nuwéce, chdt béo phu thudc thir tir tién hanh:

5 FBC(%)

Mau | WBC () 52 rong | Ngo | Hudng dwong | Oliu
DCMPA 660.6 519.7 | 539.6 519.8 545.6
DMCPA 673.8 511.8 | 505.8 5333 545.7
DMPCA 745 4 533.4 | 579.1 5733 574.9
DMPAC 2742 470.8 | 4643 469.1 505.4
Vanson 75 | 941.5 650.5 | 6348 638.2 665.4
Sigma 91 548.7 3934 | 4134 370.2 459.1

Kha niang hép thu chit béo cia chitin va chitosan trong khoang 315-170%,
chitosan co kha nang thép hon rat nhiéu chitin. Trong mot nghién ctru chi ra
rang kha nang gilr chat béo trung binh cta chitosan tir giap xac va chitosan
thuong pham tir cua 1an luot 1a 706% va 587%. Budc tiy trang trong qua
trinh san xuat 1am giam kha ning nay cling nhu ang huong dén d6 nhdt cia
chitosan. Cac budc tién hanh theo thi ty: khir khoang , khir protein, deacetyl
hoa s€ lam tang kha nang nay hon la theo thur ty khir protein, khir khodng,
deacetyl hoa.

7. Kha nang tao mang.

Chitosan c6 kha ning tao mang sir dung trong bao quan thyc pham
nham han ché cac tic nhan gy bénh tdm than trong cic san pham dong goi
trong ap suat thay d6i cua thit, ca tuoi hay di qua ché bién.

*. Khi dung mang chitosan, d& dang diéu chinh d6 am, d6 thoang
khong khi cho thuc pham. Néu dung bao gbi bang PE thi muic cung cap oxy
bi han ché, nuéc sé bj ngung dong tao moi trudng cho nam méc phat trién.

*. Mang chitosan ciing kha dai, khé xé rach, c6 do bén twong duong
v6i mot s6 chat déo van duoc dung lam bao goi.

*. Mang chitosan lam cham lai qua trinh bi tham ctia rau qua. Rau qua

sau khi thu hoach s& dan dan bi tham, lam giam chét lugng va gi tri. Rau

10
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qua bi tham 13 do qua trinh 1én men tao ra cac san pham polyme hoa cia
oquinon. Nho bao goi bang mang chitosan ma e ché duoc hoat tinh oxy hoa
clia cac polyphenol, 1am thanh phan cta anthocyamin, flavonoid va tong
lugng cac hop chit phenol it bién d6i, giit cho rau qua tuoi lau hon. T4o ¢6
pht mang chitosan ¢ thé git tuoi trong 6 thang, nd cling lam cham qua
trinh chin chudi hon 30 ngay, chudi c6 mau vang nhat khac han véi mau
tham nhu bao quan thong thuong.

Cach tao mang boc chitosan:

* Chitosan duoc nghién nhé bang may dé gia ting bé mit tiép xuc.
* Pha dung dich chitosan 3% trong dung dich axit axetic 1.5%.

*. Sau d6 bd sung chat phu gia PEG - EG 10% (ty 1& 1:1) vao va tron
déu, dé yén mot lac dé loai bot khi.

*. Sau d6 dem hdn hop thu duge quét déu 1én mot ng inox da duoc
nung néng & nhiét d6 64-65°C (dng inox dugc nang nhiét bang hoi nudc).

*_ Pé kho mang trong vong 35 phut rdi taich mang.

*. Luc ndy nguoi ta thu duoc mot vo bong ¢6 mau vang nga, khong
mui vi, do 1a 16p mang chitosan cé nhirng tinh nang ma1 vu viét.

Ung dung cta chitosan:

* Trong thyuc té nguoi ta d3 ding mang chitosan dé dung va bao quan
cac loai rau qua nhu dao, dua chudt, dau, qua kiwi v.v...

*. Ung dung trong nhiéu linh vuc nhu: y hoc, xtr 1y nudc thai, cong
nghiép nhudm, gidy, my pham, thuc pham...

Uu diém ciia mang chitosan:

- Phan huy sinh hoc

- Vo tom phé liéu la nguén nguyén li¢u tu nhién rat doi dao, ré tién, co
san quanh nim, nén rat thuan tién cho viéc cung cép chitin va chitosan.

-Téan dung phé thai trong ché bién thuy san dé bao quan thuc pham &

11
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nudc ta. Thanh céng ndy con gbp phan rat 1on trong viée giai quyét tinh
trang 6 nhiém mai truong do cc chit thai tir vo tom gay ra.
II. Tinh khang khuan ciia chitosan.

Gan day nhiing nghién ctru vé tinh khang khuén cua chitosan da chi ra
rang chitosan c6 kha niang wrc ché sy phat trién caa vi khuan.

Trong mot nghién ctru kha rong vé tinh khang khuan cta chitosan tir
tom chéng lai E.coli, ngudi ta dd tim ra rang nhiét 46 cao va pH acid cua
thirc an 1am ting anh hudng cua chitosan dén vi khuan. N¢ ciing chi ra co
ché @c ché vi khuan cua chitosan 13 do lién két giita chudi polymer cua
chitosan véi cac ion kim loai trén bé mat vi khuan lam thay ddi tinh thAm
ctia mang té bao. Khi bd sung chitosan vao mdi truong, t& bao vi khuan s&
chuyén tir tich dién 4m sang tich dién duong. Quan sat trén kinh hién vi
huynh quang cho thiy rang chitosan khong truc tiép hoat dong trc ché vi
khuan E.coli do ma 1a do su két lai cua cac té bao va su tich dién duong &
mang cta vi khuan. Chitosan N-carboxybutyl, mot polycation ty nhién, c6
thé twong tac va hinh thanh polyelectrolyte v&i polymer acid tinh c6 trén bé
mit vi khudn, do d6 1am dinh két mot luong vi khuan véi nhau.

Ciing tir thi nghiém nay ngudi ta thdy rang c6 rat nhiéu ion kim loai
c6 thé anh huong dén dic tinh khang khuan cua chitosan nhu K+,
Na+,Mg2+ va Ca2+. Né)ng dd 1n cac ion kim loai ¢6 thé khién mét tinh chat
ndy, ngoai trir anh hudng ctia Na+ ddi voi hoat dong khang Staphylococcus
aureus. Nguoi ta ciing thay rang chitosan c6 thé lam yéu di chirc ning bao vé
ctia thanh té bao nhiéu vi khuan. Khi sir dung chitosan, thi mot lugng 16n cac
ion K+ v6i ATP bi ro ri & vi khuan Staphylococcus aureus va nam candida
albicans. Ca chitosan phan tir lugng 50kDa va 5kDa déu khang t6t hai loai

trén nhung chitosan phan tir lugng 50kDa lam mat nhiéu gip 2-4 1an ion K+
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v6i ATP chitosan 5kDa. Piéu nay thé hién co ché khang khuan khac nhau &
chitosan khdi luong phan tir thap va cao. Hoat dong khang khudn cua
chitosan phan tir lwvong khac nhau di dugc nghién ctru trén 6 loai vi khuén.
Va co ché khang khuan nay da dugc ching minh dua trén viéc do tinh thim
cia mang té bao vi khuan va quan sat su nguyén ven cia té bao. Két qua chi
ra rang kha nang nay giam khi khdi lugng nguyén tir ting. Va no ting cao &
nong pH thap, giam rd rét khi c6 mat ion Ca2+, Mg2+ . Nong do trc ché thap
nhat khoang 0.03-0.25%, thay d6i tuy timg loai vi khuan va khéi kuong
phan tir ctia chitosan. Chitosan ciing 12 nguyén nhan lam thoat cac chat trong
té bao va pha huy thanh té bao.

Tinh khéang khuan nay phu thudc vao khéi lwong phéan tir va loai vi
khuan. Di véi vi khuan Gram duong, chitosan 470 KDalton c6 anh hudng
dén hau hét cac loai trir lactobacillus sp. , trong khi voi vi khudn Gram am
chitosan c6 khdi lwong 1106 KDalton méi c6 anh hudng. Nhin chung,
chitosan ¢ néng d6 0.1% c6 anh huéng manh hon dén vi khuan Gram duong
nhu  Listeria  monocytogenes, Bacillus  megaterium, B.cereus,
Staphylococcus aureus, lactobacillus plantarum, L. brevis va L. bulgaris hon
la vi khudn Gram am nhu E. coli, Psedomonas fluorescens, Salmonella
typmurium va Vibrio parahaemolyticus.

Nghién ciru trén vat thi nghiém cho thay chitin va chitosan c6 hoat
dong e ché vi khudn va ndm. Mot trong cac dong phan cua chitosan 1a N-
carboxybutyl chitosan co6 tdc dung kim ham va ti€u diét 298 loai vi sinh vét
gy bénh. Khi c6 chitosan va chitin trén bé mit cac tac nhan giy bénh ¢ thuc
vat, chiing trc ché su phat trién ctia nhitng loai ndy. & nong d6 0.1% va pH
5.6 chung khang cac loai ndm: Fusarium, Alternaria, Rhizopus... Va hoat
dong khang nay s& giam & nhitng vi sinh vat ma trén thanh t& bao c6 chira

chitin, chitosan hodc chitin-B-glucan.

13
Vién cong nghé Sinh hoc-Thyc pham.



Ung dung chitosan trong bao quan thuc pham Lén men-k50

Nguoc lai, su Urc ché va lam ngung hoat dong cua ndm men, nAm moc
lai phu thudc vao néng do chitosan, pH, va nhi¢t do. Hoat dong uc ché vi
khuan cua chitosan chiu anh hudng ctia cac nhén t6 bén trong ciing nhu bén
ngoai vi du loai chitosan, murc d polymer hoa, dac diém dinh dudng cua vat
chu, cac chit hoa hoc thanh phan dinh dudng va cac diéu kién cia moi
truong nhu hoat do ctia nudc. ..

*. Chitosan va kha nang e ché cdc vi sinh vat.

VSV Chitosan VSV Chitosan
Escherichia coli 100ppm Vibrio sp. 100 ppm
Staphylococcus sp. 50 ppm Salmonella sp. 2000 ppm

Bacillus sp. 50 ppm Saccharomyces sp. 100 ppm
Pseudomonas sp. 100 ppm

Chitosan dd duoc cho phép lam chit phu gia thyc pham & Nhat va
Han Quéc lan luot tir ndm 1983 va 1995. Chinh hoat dong uc ché vi khuan
cao cta chitosan & pH thip nén khi thém chitosan vao nhitng thuc pham c6
tinh acid thi nd c6 chtc ning ting cudng hoat dong khang khuan nhu 1a mot
chat bao quan tu nhién. O pH 5.5, véi nong d6 0.5-1% chitosan c6 tac dung
trc ché dén céac loai S. aureus, E. coli, Yersinia enterocolitica, Listeria
monocytogenes. O pH 6.5 chi ¢6 S. aureus bi trc ché & ndong d6 do6 trong khi
cac loai khac van phat trién & nong d6 2.5% (ndng do cao nhat di dugc
nghién ctru).

Chitosan phan tir nho co6 tinh khang cic tic nhan gay bénh trén thuc
vat manh hon rat nhiéu cac chat phan tr 16m.

*. Bang so sanh chitosan voi cdc chat wec ché khac.

Chét bio Nong d6 nho nhat '
, : Psedomonas Bacillus
quan E. coli S. aureus
Spp. spp.
Chitosan 0.0075-0.02 | 0.0075-0.05 0.01-0.1 0.005-0.02
pH 5.6 pH 5.6 pH 5.6 pH 5.6

14
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. 0.4 (c6 O02) 0.04
Ninite 165 (x 02) pH 5.8
0.008
SO2 0.01-0.02 pH 5.5 0.005 0.005
) : 0.04
Acid acetic 0.008 pH 4.9
Acid 0.1 0.03
propionic pH 6.6 pH 5.0
Acid sorbic 5-12.10-3 0.01 0.005-0.1
pH 5.2-5.6 pH 6.0 pH 5.5-6.3
Acid 0.0012-0.01 0.02-0.048 0.05
benzoic pH 5.5-7.0 pH 6.0 pH 6.3

Ngoai ra cac hop chat chitosan lactate va chitosan hydroglutamate

cing dugc st dung nhu la tdc nhan Uc ché E.coli, S. aurecus va

Saccharomyces cerevisiae. Nong dg chitosan lactate trong nudc cat c6 anh

huong manh nhit dén E. coli. Chua dén 1h, sé lugng vi khuan ndy giam

khoang 10”4, con S. aureus gidm dén 1076. D61 vo1 nam men, ching hoan

toan ngimg hoat dong & néng d6 Img/ml chitosan lactate sau chua dén

17phut.
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Phan 2: UNG DUNG CUA CHITOSAN

I. UNG DUNG CUA CHITOSAN TRONG CONG
NGHE THUC PHAM

1. Chat 1am trong - Ung dung trong cong nghiép sin xuat
nudc qua.

Trong san XUt nude qua, viéc lam trong la yéu cau bit budc . Thuc té
hién nay dang sir dung cic chat lam trong nhu : genatin, bentonite, kali
caseinat, tannin, polyvinyl pirovinyl..Chitosan 1a tac nhan tbt loai bo di duc ,
gitip diéu chinh acid trong nudc qua . Déi véi dich qua tdo, nho ,chanh, cam
khong can qua xir 1y pectin, str dung chitosan dé lam trong. .Dic biét nudc
tao, d6 duc c6 thé giam tbi thiéu chi & mirc xir 1y v6i 0.8 kg/ m® ma khong hé
gy anh huong xau t&i chi tiéu chat luong cia nd . Nghién ciru da chi ra rang
chitosan c6 4i luc 16n d6i véi hop chat pholyphenol chang han : catechin,
proanthocianydin, acid cinamic, din xuat cua ching; Nhitng chat ma c6 thé
bién mau nudc qua bang phan (mg oxy hoa.

2. Sir dung trong thuc pham chirc ning.

Chitosan c6 kha nang lam gidm ham lugng cholesterol trong mau.
Néu st dung thuc pham chirc ning cd bd sung 4% chitosan thi luong
cholesterol trong mau giam di dang ké chi sau 2 tuan . Ngoai ra chitosan con
xem 13 chat chdng dong tu mau. Nguyén nhan viéc giam cholesterol trong
huyét va chéng dong tu mau duoc biét 1a khong cho tao cac mixen . Piéu
chi y 12,6 pH = 6- 6.5 chitosan bat dau bi két tia , toan bo chudi
polysacchrite bi két lang va giir lai toan bd luong mixen trong d6. Chinh
nho dic diém quan trong nay chitosan mg dung trong san pham thyc pham

chtrc nang.
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3. Thu héi protein.

Whey coi 1a chat thai cia trong cong nghiép san xuit format , nd c6
chtra lugng 16n lactose va protein ¢ dang hoa tan. Néu thai truc tiép ra ngoai
né gay 6 nhidm moi trudng , con néu xir Iy nudce thai thi tn kém trong van
hanh hé thong ma hiéu qua kinh té khong cao.Viéc thu hoi protein trong
whey duoc xem 13 bién phap 1am ting hiéu qua kinh té cta sx format. Whey
protein khi thu hoi duogc bod xung vao do uéng, thit bam, va cac loai thuc
pham khac. D3 dua ra nhiéu phuong phap khic nhau nhim thu hoi hat
protein nay va chitosan dugc coi mang lai nhiéu hiéu suét tach cao nhit. Ty
1¢ chitosan dé két bong cac hat lo lung 13 2,15% ( 30mg / lit ); d6 duc thap
nhit & pH 6.0. Nghién ctru vé protein thu dugc bang phuwong phap niy :
Khéng hé c6 su khac biét vé gia tri giita protein c6 chira chitosan va protein
thu dugc bang dong tu casein hodc whey protein.

Ngoai thu hdi protein tir whey, ngudi ta sir dung chitosan trong thu
hdi cac axit- amin trong nudc cua san xuét dd hop , thit, ca...

4. Phan tach rwgu- nuoc.

Chitosan da dugc xur 1y ddc biét dé tao ra dang mang rSng. Vo1 viéc
diéu chinh téc do tham thau ( luong chit 1ong di qua mang khoang 1 m 2/ 1h
). Mang nay duoc st dung trong hé thong phan tng doi hoi khong dung
nhiét d0 khong qua cao. Viéc phan tach nay chi loai di nudc, két qua la ,
ham lugng ethanol c6 thé nén dén 80 %.

5. Ung dung 1am mang bao ( bio quin hoa qua ).

L&p mang khong doc bao quanh bén ngoai bao toan bg khu cu tru tir
bé mat khdi nguyén ligu nham, han ché su phat trién vi sinh vat bé mat- Mot

nguyén nhan chinh gay thbi hong thyc pham.

17
Vién cong nghé Sinh hoc-Thyc pham.



Ung dung chitosan trong bao quan thuc pham Lén men-k50

Chudi mau bi méc khi bao quan bang cach thong thuong.

Chubi rat dé bi mat do tuoi, d6 ngot tir nhién va théi rita sau vai ngay
duoc mua vé tir cac cira hang rau qua do loai vi khuan va ndm “chuyén” gay
théi rira thuc phidm noi chung, trai cdy ndi riéng nhu nim mbc aspergillus
niger, vi khuin gram am - pseudomonas aeruginosa va vi khuan gram duong

- staphylococcus aureus.

Chubi tuoi lau nho sir dung ché pham sinh hoc chitosan dé bao quan

18
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N- O carboxymethy (NOCC) dugc xtr ly dac bi€t tir phan Uing cua
chitosan va monochloroacetic acid trong diéu kién kiém, NOCC bi hoa tan
trong dung dich & pH >6 hodc pH <2. Mang NOCC déo c¢6 thé tao thanh
ngay trong dung dich nudc dé. Lép mang nay co tinh tham chon loc cac khi
nhu oxy, cacbon dioxide ma con c6 kha ning phan tach hon hop khi nhu :
ethylene, ethane, acetylence. Nghién ctru vé tinh ddc té cia NOCC cho thay
& ndng d6 50. 000 ppm c6 thé gay chét chudt trong 14 ngay . Twong tu nhu
vay, cac nghién ctru & tho ciing chi ra rang : con duong chinh dé loai di cac
polymer trong mau 13 théng qua con dudng nudc tiéu . Tuy nhién khong cé
dan ching dang cha ¥ hon duoc nhéc t6i nita. Qua tdo dugc nhung hoic
phun bdi mang NOCC c6 thé giir d6 tuoi hon 6 thang va do acid trong
khoang 250 ngay néu & diéu kién bao quan lanh. Mang nay mang lai cho qua
d6 bong sang nhung trong va khong nhét khi cam. Chung dé dang loai di
bang rira voi nude , NOCC ciing ¢ hiéu qua ddi véi bao quan cac loai trai
cay khac nhu 1€, dao, man. Lé duogc xtr Iy vé1 NOCC ty 1€ bi méc hong thit
cui va théi it hon sao véi 18 & khong khi co ty 18 oxygen 1a 1-2% . Vién bao
vé va cham soc stc khoe Canada da chimg minh rang viéc st dung NOCC
trén qua , khi st dung khong can phai rira va 16t vo trudc khi an. Boi vi
NOCC van chtra luong amin tu do , né ¢6 thé c6 nhiéu ¢ tinh chat chitosan
va (mg dung trong chita lanh vét thuong dang 1én da non, giam ham luong

cholesterol trong mau.
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b
Buwdi sau 2 thang dwoc bao quan bang mang chitosan

Thém vao d6 d3 c6 bao cdo vé anh hudng ciia mang chitosan dén bao
quan va chét luong cta dau tdy twoi. Dung dich cta 1- 1.5 % (W/V) tao ra
mang mong trong sudt phu 1én qua c6 hiéu qua trong ngan chin théi 78-81
% cho loai dau tiy ghép sau 29 ngay ¢ 13°C.

Mang chitosan ciing ¢6 loi ich 16n véi viée 1am cing thit qua, 6n dinh
axit, 1am cham phan mg tong hop anthocyanin trong dau tay khi dé ¢ 4 °C.
Sau 31 ngay thit qua cimg hon, d6 acid 6n dinh hon so v&i viéc st dung
thudc diét nAm. Ngoai ra n6 con lam giam ty 18 “nau héa «. Piéu nay duoc
chi ra bdi n6 1am giam luong anthocyanin chira trong qua. Nam 14 thti pham
chinh d& gay thbi qua nhét trong khi d6 ; Uu diém cua chitosan no c6 thé
khang ndm . Thém vao d6 , mang chitosan gin gidong nhu moi trudng bén
ngoai ma khéng giy ra nguyén nhan hé hap ki khi, né c6 thé hap thu chon
loc t&i oxy nhiéu hon 1a carbonic.

Mot nghién ctru khac trén toi va hat tiéu chi ra ring mang chitosan rd

rang di 1am giam ton that hat & 13-20 °C ( RH 85%), bang viéc nhiing dung
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dich néng do 1.5%. Muc do ho hép , mat mau , héo, anh huong nam giam di
dang ké.

Co céc kiém tra trén hat tiéu xanh, khoai tay, carrot, cu cai , hanh tay.
Trong nhitng san pham d6 chi ¢ khoai tdy va hat tiéu xanh c6 phan tng lai
v6i mang. Khong 1am giam sy mat hat, lam cham lai su 140 héa dong thoi
ngang chin théi ciing di tim thay & carrot, cti cai, mang tay dugc phii mang.
Chét mang nay ciling ¢ thé gay hai dén cac loai qua bang cach lam ting kha
nang thbi hong. Viée str dung 2%(w/v) mang chitosan cho hat tiéu xanh lam
giam viéc thdi, giam nau, ting CO, va lam giam O, bén trong mang. Trong
khi d6 né ciing khong c6 hiéu qua voi qua voi qua, cu cd hoi nude bi mat
thong qua céac seo trén cu nhu khoai tay. Tuy vady 16p mang nay giam ty 1€
nau hoa trong hon 12 ngay ctia qua trinh bao quan.

Ngoai viéc st dung mgt minh mang chitosan, hién nay ¢ Viét Nam co
su két hop gitra bao quan boi mang chitosan va PE.

Qui trinh bao quan trai quyt dudng véi thoi gian ton trit dén 8 tuan.
D6 1a bao quan trai bang cach bao mang Chitosan & nong do 0,25% két hop
v6i bao Polyethylene (PE) duc 5 16 v6i dudng kinh mdi 16 1 mm va ghép mi
lai béng may ep. Sau do, bao quan ¢ nhiét d6 12°C. Véi phuong phap nay,
pham chat bén trong trai nhu: ham luong ‘duong, ham lugng vitamin C...
ludn on dinh, ty 1¢ hao hut trong lugng thdp, mau sic vo trai dong déu va
dep.
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II. UNG DUNG TRONG CAC NGANH CONG
NGHIEP KHAC.

1. Trong y dworc.
« T Chitosan v cua, vO tdm c6 thé san xuit Glucosamin, mét duoc

chat quy dung dé chita khép dang phai nhap khau ¢ nudc ta.

e Chi phﬁu thuat tu hoai.
e Chito-olygosaccarit.
« Da nhan tao.
« Kem chdng kho da.
« Kem dudng da ngin chan tia cuc tim pha hoai da.
« Dung lam thudc chita bénh viém loét da day — t4 trang.
- Dung bao ché dugc pham.
« Thubc giam béo.
2. Trong cong nghiép.
« Vai col dung cho may mac.
e Vai chiu nhiét, chdng tham.

* Vai Chitosan ding cho may quan 4o diét khuan trong y té.
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 Lam ting d6 bén cua gidy

 Dung lam thau kinh tiép xtc

 G6p phan ting tinh bén cua hoa vai.

« Sir dung trong san xuét son chong méc va chéng tham.
3. Trong nong nghiép.

. Bao quan qua, hat giébng mang lai hiéu qua cao.

 Dung nhu mét thanh chinh trong thudc trir nAm bénh (dao 6n, kho
van....).

« Dung lam thudc kich thich sinh trudng cdy trong cho lta, ciy cong
nghiép, cdy an qud, cdy canh.....

e Trong phim anh

« Phim Chitosan c6 d0 nét cao.

e Khong tan trong nudc.

e Tan trong acid loang nhu acid acetic
4. Trong cong nghé in 4n

. Dung lam muyc in cao cap trong cong nghé in.

* Tang cuong do bam dinh ctia myc in.

e Trong cong ngh¢ moi trudong

. Xt Iy nudc thai cong nghiép rat hiéu qua.

e Xt ly nudc thai trong cong nghi¢p nhudm vai.

e Xt ly nudce trong cong nghi¢p nudi tom, ca.
5. Trong cong ngh¢ sinh hoc

« Chit mang cb dinh enzyme va cd dinh té bao.
6. Trong cong nghé thwc pham

- San xuat ra mang mong dé bao goi thuc pham.

23
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* Thay thé cho PE.

« Mang Chitosan dé phan hiy trong mdi trudng ty nhién.

Vién cong nghé Sinh hoc-Thyc pham.
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Phan 3. SAN XUAT CHITOSAN.
1. Nguyén li¢u:

Chitosan san xuét tir deacetyl hoa chitin. Trong khi d6, cac loai giap xéc lai
1a ngudn nguyén lidu chinh dé san xuét chitin trong cong nghiép. Hang nam,
chitin dugc tong hop tir nude va hé sinh thai bién chiém lan lugt khoang 600
va 1600 triéu tAn. NGudn cung cip tot nhat 1a cac loai giap xac (nhu tom,
cua, tom him va céc loai nhuyén thé), con hau, muc véi san luong hang nam
1229.9, 1.4 va 0.7 triéu tan. tiy thudc vao giéng, diéu kién dinh dudng, mua
vu dénh bat ma thanh phan chitin trong vo cac loai giap xac thay doi tir 13-
42%. Ngoai ra trong nguyén liéu san xuat chitin con chira protein (30-40%),
mudi khoang (30-50%), carotenoid (voi ham luong rat nho). Nguoi ta st
dung hau hét 1a phu phim cua qué trinh danh bat, ché bién hai san dé san
xuat chitin va chitosan,diéu nay khong nhitng c6 loi vé mat kinh té ma con
c6 loi vé mdi truong.

Ngoai ra, trong hé sgi ctia mot sé vi nAm ciing tim thay chitin va chitosan
nhu: Allomyces, Asperillus, Penicillium, Mucor, Rhiropus, Phytomyces...
thanh té bao cua hé soi nhimg loai ndy nguoi ta tim thdy co chitosan va cac
polysaccharide khéc. Mac du hién tai, trong hién tai thi nguén nay chua
duoc st dung nhung trong tuong lai chic chin nd s& rat co loi vi cac loai
nam nay phét trién rat nhanh, phu hop véi san xuit cong nghiép, va ngoai
chitosan ra trong té bao cta chiing con chira cic enzyme, khodng chat, chat

khéang sinh, hormone khéc.
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2. So do san xuat:

Rura va
say

v

Nghién
va loc

v

Loai protein

47

v

DD NaOH
3.5% trong 2h

0 65C

Rira
\ 4 . HCI 1IN trong
Khur khoang €« 30’ t phong
Rira
v Chiét bang
Khit mau @—— acctone vatay
trang bang
¢ NaOCl 0.315%,
5°, t phong
Rira. sAv
Deacetyl |4 - NaOH 50%,
hoa 30°, 121C
Rira, sdy
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2.1. Qua trinh khwr protein.
Chitin trong tu nhién thuong lién két voi protein. Mgt vai protein co

thé chiét ra theo phuwong phap tu nhién, nhung phan khac khong thé chiét ra
bai lién két dong hoa tri véi chitin. Xét vé cau triic héa hoc thi protein lién
két voi chitin thong qua lién két dong hoa tri v6i aspartyl va histidyl dé hinh
thanh mot cau trac 6n dinh gidng nhu glycoprotein.

Vo6 giap xac thuong duoc nghién va xir Iy bang dung dich NaOH 1-
10% & nhiét d6 cao 65-100°C dé hoa tan protein. Thoi gian tién hanh phan
tmg thuong tir 0.5 -12h tiy timg phuong phép st dung. Xir 1y bang kiém kéo
dai trong diéu kién nghiém ngit dé tién hanh qua trinh khir protein va
deacetyl. Dé duy tri sy ddng déu trong sudt qué trinh phan tng thi ti 1& khoi
luong vo v6i dung dich KOH thudng 1:10 hodc 1:15-20 vi ti 1¢ nho nhét c6
thé dung 1a 1:4(w/v). Diéu kién t6i wu cta qua trinh khir protein 1a sir dung
dung dich NaOH 3.5% trong 2h & 65°C, trong diéu kién ludn khudy va ti 1&
ran 10ng 13 1:10(w/v).

Trong sudt qua trinh ndy, su tao thanh bot xay ra lién tuc, nhung
khong nhanh va manh nhu trong qua trinh khir khoang.
2.2. Qua trinh khir khoang.

Sy khir khoang thuong dugce tién hanh bang dung dich acid HCI (trén
10%) & nhiét d6 phong dé hoa tan CaCO3 thanh CaCl2. ¢ thé dung HCI
néng do cao hodc acid formic 90% dé khir khoang. Véi cac diéu kién toi vu
clia qué trinh nay 1a HCI 1N, ti 1& ran: long = 1:15(w/v), trong 30’ khudy
lién tuc. Thuong thi ndng d6 chét tro sau khir khoang danh gia hiéu qua cia
qua trinh thuong 1a 31-36%.

Trong sudt qué trinh khtr khoang c6 hién tuong khong mong mudn 1a
hinh thanh bot khi rat manh do phan tng:

CaCO3 + 2HCI — CaCl2 + CO21 + H20
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Pé diéu khién va lam giam bot c6 thé bo sung chat pha bot silicon
polymer 10% ma khong dung chit tap huyén phu.

2.3. Qua triph khir mau: . 7 7
Co thé dung acid hoac kiém dé khir mau chitin. Chitin thuwong pham

can phai khi mau hodc tdy tring thanh dang bot trang. Chat mau trong vo
giap xac hinh thanh phirc voi chitin. Nhitng nghién ctru cho rang dong phan
4-ceton, 4,4’ dicetone-B-carotene lién két chit ché véi chitin & ngoai vo cua
cua. Va murc d6 lién két nay thay dbi gitra cac loai.

Trong qua tinh khir mau can chua ¥ 13 nhitng chit hoa hoc khong dugc
lam anh hudéng dén tinh chat vat 1y, hoa hoc cua chitin va chitosan.

2.4. Qua trinh deacetyl.

Deacetyl 13 qua trinh chuyén chitin thanh chitosan bang cach khir
nhom acetyl. Thuong dugc tién hanh bang xtr Iy KOH hodc NaOH 40-50%
¢ 100°C hoac cao hon trong 30’ hoac lau hon nira dé khir 1 phﬁn hoac hoan
toan nhom acetyl khoi polymer d6. Co rat nhiéu yéu t6 anh huong dén chét
luong chitosan thanh phidm do d6 phai dam bao diéu kién phu hop nhit.
nhirng diéu kién anh hudng dén qua trinh deacetyl:

a. Nhi€t do: Nhi¢t do cao s€ lam tang muc d§ deacetyl hoa nhung lai

lam gidm kich thudc phan tu.
b. Thoi gian va nong d6 kiém: qua trinh deacetyl s& dién ra nhanh hon
trong 1 gid dau ¢ dung dich NaOH 50% tai 100°C. Tuy nhién sau d6 qua
trinh phan tng s& tir tir 1én dén 78% trong 5h. Do @6, xir Iy bang kiém hon
2h s& khong deacetyl hoa chitin mot cach dang ké, ma con 1am pha huy
chudi phan tir. khi nghién cru NaOH & ndng do 35, 40, 50% thi ndng do
kiém giam thi van téc giam do nhét ciing nhu khéi luong phan tir cham lai.
Chitosan dugc deacetyl hoa trong 5° & NaOH 50% tai 145-150°C c6 do

nhdét, phan tir lugng cao hon chitosan deacetyl hoa trogn 15°.
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c. Anh hwéng ciia cic diéu kién trong qua trinh sin xuit chitin:
chung lam anh hudng dén do nhét cia chitosan thanh pham. Khi sir dung
HCI voi ndng d6 trén 1.25N trong khir khoang, NaOH 3% dé khu
protein, viéc téy tréng déu co tac dong co bat loi dén do nhét cua san
pham, 1am tang thoi gian ché bién.

d. Khéng khi: khi c6 mit oxy trong qué trinh nay thi chitosan dé bi phan
hay. Mit khac néu tién hanh trong méi trudng chia Nito thi san lugng
cling nhu d6 nhét, phan tir luong cua chitosan déu tang hon so voi trong
khong khi.

e. Tilé Chitin va kiém: ti 1¢ nay dong mot vai tro 16n dé xac dinh tinh
chat cua chitosan trén co s xac dinh do nhét cua dung dich, tit 1€ nay
thuong 1:10 dén 1:100.

f. Kich thwée phan tir: néu kich thudc ting thi do nhét va kich thudce

phan tur 16n hon 1a kich thudc nho.
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KET LUAN

Viéc san xuét duoc chitin va chitosan di tré nén phtic tap trong sudt
nhitng nam qua, dé dat duoc do tinh khiét mong mudn cling nhu théa man
nhing yéu cau khac nhau trong néng nghiép, dugc pham, my pham va mot
vai nganh khac. Tuy nhién viéc san xuit ndy van can duoc cai tién nhu st
dung phuong phép enzyme rat kha thi va c6 nhiéu loi ich khac. Ciing can
phai duy tri mot san pham bi giam gia tri it nhat va lam thuan tién hon trong
qua trinh thu hdi protein trong chat thai.

Chitosan, san phim quan trong nhat thu duogc tir chitin, ¢6 vai tro cling
nhu tiém ning nhit trong cong nghiép thuc phim. Bén canh viéc st dung
chung nhu 1 tic nhan tao bong, thie phim chirc ning, chitosan con cé tinh
chat vo ciing dang chu ¥ d6 1a tac nhan khang khuan c6 anh huéng 16n dén
mot phé rong cac vi sinh vat, nhu da dé cap O trén. Sy phat trién cla céac vi

sinh vat & vé tom da giam dang ké khi c6 c6 mat ciia mang bao chitosan.
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