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(54) QUY TRINH SAN XUAT CHE PHAM PHAN BON OLIGOCHITOSAN-NANO BAC
(57) Sang ché dé cap dén quy trinh san xuat ché pham phan bén oligochitosan-nano bac
bao gdm céac budc: chuan bj chitosan truong 20% trong H,0, 2% chiéu xa thu chitosan
khoi lugng phén tur thap; thu dung dich 10% chitosan khdi luong phan tir thap; thu dung
dich mubi nitrat bac 10mM; thu dung dich AgNO; 1mM trong 5% chitosan khéi luong
phan tr thap; va thu ché pham phan bon oligochitosan-nano bac.
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Linh vue ky thuat dwoe dé cap

Sang ché dé cap dén linh vuc cong nghé nano, ndng nghiép tmg dung cong nghé cao, cu

thé d& cap dén quy trinh san xuét ché phim phén bén oligochitosan - nano bac.
Tinh trang k§ thuit ciia sang ché
Hién nay da c6 nhidu nghién ctru d@& quy trinh san xuét oligochitosan ching han nhur:

Quy trinh stt dung tdc nhan héa hoc nhu HNO», amino axit, H2O2, HCI cia Tommeraas
va cdng sy ndm 2001; Cabrera va Van Cistem vao nam 2005. Quy trinh ndy don gidn nhung s&

lam thay doi cau tric cua chitosan.

Quy trinh dung tic nhan sinh hoc thdng qua cdc enzym nhu: enzym xenluloza ciia Zhang
va cong sy vao nam 1999 hay enzym chitinaza, chitosanaza cuia Nidheesh va cing sy vao nam
2015. Quy trinh nay an toan, hiéu qua nhung tn kém chi phi kha cao do sir dung céc enzym dic
hiéu.

Quy trinh st dung siéu dm cuia tic gia Tsaih va Chen ndm 2003 hay st dung vi song cta

tac gid Xing va cong su vao ndm 2005.

Quy trinh chiéu xa cua tic gia Nguyén Ngoc Duy va cdng sy nim 2001; Nguyén Qubc Hién,
Ding Vin Phii nim 2012 dé tao oligochitosan bang cach chiéu xa tia gamma (Co-60) két hop xtr
Iy H,0,. Hién nay cic quy trinh chiéu xa ¢6 nhimg wu diém ndi bat nhu khong ding chét xtc
tac, san phdm tao thanh tinh khiét, an toan véi méi trudong, d& dang san xuit & quy mé cong
nghiép. Tuy nhién van con ton tai cdc nhuge diém ciia quy trinh nay nhw quy trinh cia tac gia
Nguyén Ngoc Duy tao ra ham lwong oligochitosan trong san phim thap v ton nhidu chi phi khi
tao san phdm oligochitosan dang bot 1am nguyén lidu cho céc qua trinh tiép theo; quy trinh cua
tac gid Nguyén Qudc Hién, Ping Vin Phi sir dung chitosan ¢6 khdi lwong phan tir (Mw) cao
lam chét 6n dinh do d6 1am san phim khong c6 hoat tinh ting truong déi vdi cy trdng vi st

dung chitosan c6 khéi lugng phan tir cao.
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Ban chit ky thuit ciia sing ché

Muc dich cta sang ché nay la @& cap dén quy trinh san xult ché phdm phén bon
oligochitosan-nano bac khéc phuc duge nhitng nhuge diém ctia cac quy trinh néu trén. Quy trinh

nay dugc thyc hién cu thé nhu sau:

i) chuén bi chitosan truong 20% trong Ha02 2% bang cach cho bot chitosan ¢6 khéi luong
phén tr (Mw) ban dau dat khoang 573,2 kDa vao binh thuy tinh, sau d6 cho nuéc khir ion va dung
dich HoO2 2% va theo ty 1& chitosan/dung dich H2O, 2% la 1:4 va ngdm truong trong 10-12 gio;

ii) chiéu xa thu chitosan khéi lugng phan tir thép bing cach tién hanh chiéu xa chitosan
khdi lwong phan tir thap trén nguén Gamma Co-60 & lidu xa 10-16 kGy d& cat mach; hdn hop sau
khi chiéu xa duoc tién hanh ly tAm vdi tée d6 7000 vong/phut, trong thdi gian 20 phut sau do6 loai
b phan dung dich tan bing hé sic ky gel (GPC) va sdy kho trong thoi gian 5-6 gid & nhiét do 50-
60°C @& thu nhan bot chitosan khdi lwong phan tir thap dat khoang 48,4 kDa;

iii) thu dung dich 10% chitosan khdi lwvong phan tir thdp bing cach hoa tan chitosan khdi
lwong phan tir thip v&i ndng dd 10% trong dung dich axit axetic 1%; khudy trong thoi gian 2 gid
cho tan va chinh d6 pH vé& khoang 6 bang dung dich NaOH 1M dé thu dung dich 10% chitosan
khdi lwong phan tir thap;

iv) thu dung dich mudi nitrat bac 10mM béng cach hoa tan mubi nitrat bac (AgNO;3) trong
nuée khir ion véi ndng do 10mM, dwa vao méay khudy didu chinh khu4y nhe cho tan hét dé thu

dung dich nitrat bac 10mM;

v) thu dung dich AgNO3 1mM trong 5% chitosan khéi lwgng phén tir thip bang cach cho
tlr tir mot lwong dung dich nitrat bac 10mM tao ra & bude iv) vao dung dich 10% chitosan khéi

lwong phén tir thap duogc tao ra ¢ iii); khudy cho tan déu va b sung nude khir ion; va

vi) thu ché phidm phan bén oligochitosan-nano bac bang cach tién hanh chiéu xa dung dich
AgNO;3 1mM trong 5% chitosan khdi lugng phan tir thip tao ra & bude v) trén nguén Gamma Co-
60 & liéu xa 4-10 kGy dé khir bac dang ion [Ag*] thanh bac phan tir [Ag°] dang nano va cit mach
chitosan khéi lugng phén tir thip tao oligochitosan; hon hop sau khi chiéu xa duoc tién hanh loc

qua rdy inox 100 mesh dé thu duge ché pham phan bén oligochiosan-nano bac.
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M35 ta chi tiét sang ché
Quy trinh san xuét ché phém phén bdn oligochitosan-nano bac dugc thuc hién cu thé nhu

sau:

i) chuén bi chitosan treong 20% trong H202 2% bang cach cho bt chitosan c6 khdi lugng
phén tir ban dau dat khoang 573,2 kDa vao binh thiy tinh, sau d6 cho nudc khir ion va dung dich
H20, 2% va theo ty 1€ chitosan/dung dich H,0, 2% 1a 1:4 va ngdm truong trong 12 gid; cin kiém
tra khéi lvong phén tir ban dAu cia chitosan nguyén liéu bing sic ky gel sao cho dat khoang 573,2
kDa;

ii) chiu xa thu chitosan khéi lwong phén tir thap bing cach tién hanh chiéu xa chitosan
khéi lwong phén tir thip trén nguén Gamma Co-60 & liéu xa 10-16 kGy dé cit mach; hdn hop sau
khi chibu xa dwoc tién hanh ly tim véi tdc d6 7000 vong/phit, trong thdi gian 20 pht sau d6 loai
bo phin dung dich tan va sy khé trong thoi gian 5-6 iy & nhiét d6 50-60°C dé thu nhan bot
chitosan khéi lugng phan tir thip dat khoang 48,4 kDa (kiém tra bang hé sic ky gel - GPC);

iii) thu dung dich 10% chitosan khdi lwgng phan tir thip bing cach hoa tan chitosan khéi
lwong phén tir thip véi ndng d6 10% trong dung dich axit axetic 1%; khudy trong thoi gian 2 gid
cho tan va chinh d6 pH vé khoang 6 bing dung dich NaOH 1M dé thu dung dich 10% chitosan
khdi lwong phan tir thap;

iv) thu dung dich mubi nitrat bac 10M bing cach hoa tan mudi nitrat bac (AgNO;) trong
nude khir ion véi ndng d6 10mM, dwa vao may khudy didu chinh khudy nhe cho tan hét dé thu

dung dich nitrat bac 10mM;

v) thu dung dich AgNOs ImM trong 5% chitosan khéi lugng phén tir thap bang cach cho
tir tr mot lugng dung dich nitrat bac 10mM tao ra & bude iv) vao dung dich 10% chitosan khéi

luong phén tir thap dugc tao ra ¢ iii); khudy cho tan déu va bo sung nudce khir ion; va

vi) thu ché phim phan bén oligochitosan-nano bac bang cach tién hanh chiéu xa dung dich
AgNO; 1mM trong 5% chitosan khdi lwgng phéan tir thip tao ra & bude v) trén ngudn Gamma Co-
60 & lidu xa 4-10 kGy dé khir bac dang ion [Ag'] thanh bac phan tir [Ag°] dang nano va cit mach

chitosan khdi lwong phan tir thip tao oligochitosan; oligochitosan c khéi lIugng phan tir dat
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khoang 19,5 kDa; kich thudce trung binh cta hat nano bac Snm; hdn hop sau khi chiéu xa dugc

tién hanh loc qua rdy inox 100 mesh dé thu duoc ché phdm phan bén oligochiosan-nano bac.
Vi du thuc hién séng ché
Vi du 1: quy trinh san xuét 10 kg ché pham phén bén oligochitosan - nano bac.

Chudn bi chitosan trwong 20% trong H202 2% bang cach cho 500g bt chitosan c6 khéi
luong phén tir ban dau dat khoang 573,2 kDa vao binh thiy tinh, sau d6 cho vao 3733g (tuong
duong 3733ml) nudce khir ion va 267g (twong duong267 ml) dung dich H202 2% twong mg véi
theo ty 1€ chitosan/dung dich H202 2% 1a 1:4 va ngdm truong trong thoi gian 12 gio; can kiém tra
khdi lugng phan tir ban dAu cua chitosan nguyén liéu bang sic ky gel sao cho dat khoang 573,2

kDa.

Chiéu xa thu chitosan khdi lwong phén tir thip bang cach tién hanh chiu xa chitosan khi
lwong phén tir thip trén ngudn Gamma Co-60 & lidu xa 10 kGy dé cét mach; hdn hop sau khi chiéu
xa dugce tién hanh ly tAm véi téc ¢ 7000 vong/phut, trong thoi gian 20 phut sau d6 loai bo phan
dung dich tan biang hé sic ky gel (GPC) va siy kho trong 5 gidr & nhiét d6 50°C va thu nhan 500g
bot chitosan khéi lirong phén tir thap dat khoang 48,4 kDa.

Hoa tan 500g chitosan khdi lugng phén tir thip véi ndng d6 10% trong 4500g dung dich
axit axetic 1%; khudy trong thoi gian 2 gidr cho tan va chinh d6 pH vé khoang 6 bing dung dich
NaOH 1M dé thu 5kg dung dich 10% chitosan khdi lwong phén tir thip.

Hoa tan 1,7g mubi nitrat bac (AgNO3) trong 998,3g nude khir ion, sau d6 khudy nhe bang
may khudy cho tan hét dé tao 1kg dung dich nitrat bac 10mM.

Cho tir tir 1kg dung dich nitrat bac 10mM tao ra & bude iv) vao Skg dung dich 10% chitosan
khéi lwong phan ti thip dugce tao ra & iii); khudy cho tan déu va bd sung Skg nude khir ion dé tao

ra 10kg dung dich AgNO3; 1mM trong 5% chitosan khdi lwgng phan ttr thap.

Tién hanh chiéu xa 10kg dung dich AgNOs; 1mM trong 5% chitosan khéi Iwong phan tir
thip tao ra & bude v) trén ngudn Gamma Co-60 & lidu xa 4kGy dé khir bac dang ion [Ag'] thanh
bac phén tir [Ag°] dang nano va cit mach chitosan khéi lwong phén tir thip tao oligochitosan; hdn
hop sau khi chiéu xa dwoc tién hanh loc qua rdy inox 100 mesh dé thu duoc 10 kg ché phim phan

bén oligochiosan-nano bac.
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Hiéu qua dat dwoc ciia sang che

Quy trinh san xuét ché pham oligochitosan- nano bac theo séng ché giam 80% chi phi
chiéu xa d& san xuét chitosan c¢6 khéi lvong phan tir thap (~48,4kDa), cling nhu lam giam 75%
chi phi tao nguyén lidu chitosan c6 khbi lrong phan tir thip (~48,4kDa) dang bot. Ngoai ra, ché
phdm duoc tao ra ¢6 hoat tinh khang ndm F. oxysporum giy bénh héo vang & cy ca chua dong
thoi ¢6 tac dung kich thich sinh truéng cdy ca chua, giam ty 1& cdy chét do bénh héo vang va ting
s6 lwong qua cling nhur ty 18 qua & mdi cdy, phan bén khang bénh an toan va hiéu qua cho ciy ca

chua.
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YEU CAUBAO HO
1. Quy trinh san xuét ché phdm phan bén oligochitosan-nano bac bao gdm céc budc nhu sau:

i) chuén bi chitosan trrong 20% trong H,02 2% bang cach cho bot chitosan c¢6 khéi lugng
phan tir (Mw) ban dau dat khoang 573,2 kDa vao binh thiy tinh, sau d6 cho nude khir ion va dung
dich H20, 2% va theo ty 1€ chitosan/dung dich H202 2% la 1:4 va ngam truong trong 10-12 gio;

ii) chiéu xa thu chitosan khéi lwong phan tir thap bing cach tién hanh chiéu xa chitosan
khdi lvong phan tir thip trén ngudn Gamma Co-60 & lidu xa 10-16 kGy dé cit mach; hdn hop sau
khi chiéu xa duoc tién hanh ly tAm véi tdc do 7000 vong/phit, trong thoi gian 20 phit sau d6 loai
b6 phan dung dich tan bing hé sic ky gel (GPC) va sdy khé trong thoi gian 5-6 gid & nhiét do 50-
60°C dé thu nhan bt chitosan khéi lwong phan tir thip dat khoang 48,4 kDa;

iii) thu dung dich 10% chitosan khdi lwong phan tir thdp bang cach hoa tan chitosan khéi
lwong phéan tir thip v6i ndng do 10% trong dung dich axit axetic 1%; khudy trong thoi gian 2 gid
cho tan va chinh d6 pH vé khoang 6 biang dung dich NaOH 1M d& thu dung dich 10% chitosan
khéi lugng phan tr thip;

iv) thu dung dich mubi nitrat bac 10mM bang cach hoa tan mudi nitrat bac (AgNOs) trong
nude khir ion véi ndng d6 10mM, dua vao méy khudy didu chinh khudy nhe cho tan hét dé thu

dung dich nitrat bac 10mM;

v) thu dung dich AgNOs 1mM trong 5% chitosan khdi lwgng phan tir thip bang cach cho
tir tir mot lwong dung dich nitrat bac 10mM tao ra & budc iv) vao dung dich 10% chitosan khoi

lwong phén tir thap dugc tao ra ¢ iii); khudy cho tan déu va bo sung nude khir ion; va

vi) thu ché phdm phén bén oligochitosan-nano bac bing cach tién hanh chiéu xa dung dich
AgNO; ImM trong 5% chitosan khdi lwgng phan tir thip tao ra & budce v) trén ngudn Gamma Co-
60 & liéu xa 4-10 kGy dé khir bac dang ion [Ag*] thanh bac phan ttr [Ag’] dang nano va cét mach
chitosan khdi lwgng phén tir thp tao oligochitosan; hdn hop sau khi chiéu xa duoc tién hanh loc

qua rdy inox 100 mesh dé thu dugc ché phdm phan bén oligochiosan-nano bac.





