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ABSTRACT

The aim of research was to produce water-soluble chitosan and inhibit bacterial
growth from the white leg shrimp shell (Litopenaeus vannamei) through
deacetylation of chitin in NaOH solution to obtain the crude chitosan. Next, crude
chitosan was treated in acetic acid solution at various concentrations and different
times to convert it into the water-soluble chitosan. The result showed that chitin was
treated in NaOH at the concentration of 50% for 36 hours to collect chitosan with
degree of deacetylation (93.1%), viscosity (20 mPas) and high recovery yield
(46.8%). The crude chitosan was soaked in acetic acid 2% in the presence of H202
4% for 4 hours to collect the water-soluble chitosan. The solubility of water-soluble
chitosan reached to 88.6% and FTIR spectrum showed that the functional groups
were almost similar to crude chitosan. The antibacterial activity of water-soluble
chitosan was lower than the crude chitosan with the concentration inhibited
Escherichia coli, Staphylococcus aureus, Salmonella typhimurium of water-soluble
chitosan was 8% while the concentration of crude chitosan was 2%. However, the
water-soluble chitosan could be enhanced the application in food processing field.
TOM TAT

Nghién ciru nham muc tiéu tao ra chitosan c¢é kha ndng tan trong meée va khing
khudn tirvo tém thé chan trang (Litopenaeus vannamei) thong qua qud trinh deacetyl
héa chitin trong dung dich NaOH dé thu chitosan thé. Tiép theo, chitosan thé dige
xir Iy trong dung dich acetic acid véi cdc nong dg va thoi gian khdc nhau dé chuyén
thanh dang chitosan tan trong muée. Két qua nghién ciiu cho thdy, chitin dwoc xi Iy
trong dung dich NaOH nong do 50% trong 36 gio' cho chitosan cé dé deacetyl
(93,1%), d6 nhét (20 mPas) va hiéu sudt thu hoi cao (46,8%). Chitosan thé khi xit Iy
trong dung dich acetic acid c¢6 nong dp 2%, ciing véi HXO» 4% trong thoi gian 4 gic
dé thu chitosan tan trong meée. PG hoa tan ciia chitosan tan trong meée dat 88,6%
va phé FTIR cho thdy hau nhie khéng cé s khdc biét vé cde nhém chire ning khi so
sanh véi chitosan thé. Mau chitosan tan trong nudc thé hién tinh khang khudn thap
hon mdu chitosan thé khi nong dg vrc ché ca 3 ching vi khuan Escherichia coli,
Staphylococcus aureus, Salmonella typhimurium ciia chitosan tan trong nuéc la 8%
trong khi chitosan thé la 2%. Tuy nhién, chinh tinh chat cia chitosan tan trong meée
co {hé néng cao tinh img dung ciia logi chitosan nay trong linh vie ché bién thuc
pham.

Trich dan: Pham Vin D, Nguyén Thi Kim Thuong, Nguyén Van Thom va Lé Thi Minh Thuy, 2020. Nghién
ctru chiet rat va khao sat tinh khang khuan cua chitosan tan trong nudc tir vo tom the chén trang
(Litopenaeus vannamei). Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(2B): 136-145.

136


mailto:ltmthuy@ctu.edu.vn

Tap chi Khoa hoc Trirong Pai hoc Can Tho

1 GIOI THIEU

Chitosan 1a mét polymer sinh hoc c6 ngudn géc
tir vo cua cac loai giap xac nhu tom, cua (Kim et al.,
2011) va c6 nhidu tinh ning quan trong nhu kha
nang tao mang, han ché mét nudc, tinh ty phén huay,
khang khuan va kha nang chdng oxi hoa, khong doc
hai va nhiéu chic ning quan trong khac
(Tharanathan and Kittur, 2003). Tuy nhién, mdt
trong nhimg nhuoc diém cua chitosan 1a khong hoa
tan trong moi truong trung tinh béi vi chitosan cé
ciu trac tinh thé phuc tap, su hién dién cua nhom
amino (-NHy) va bi chi phdi boi do deacetyl dan téi
Viéc giam tinh (thg dung cua no trong linh vuc cong
nghé¢ thuc pham (Ma et al., 2008; Fernandes et al.,
2010). Vi vay, viéc sur dung cac nhoém ua nude dé
gan vao nhém amino & Vi tri carbon sé 2 clia phan
tur chitosan bang céc lién két cong hoa tri nham cai
thién kha nang hoa tan trong nudc cua chitosan va
nang cao tinh ung dung cua né trong linh vyc ché
bién (Ma et al., 2008) da duoc dua ra. Tuy nhién,
CAU ta0 cua phan tr chitosan va tinh chét cua
chitosan s& bién di so voi ban dau, ciing nhu chirc
ning cia no ciing c¢6 thé bi anh huong dac biét 1a
hoat tinh khang khuén. Do d6, dé danh gia mirc do
khang khuén cta chitosan tan trong nudc, ba loai vi
khudn gdm Escherichia coli, Staphylococcus
aureus, Salmonella typhimurium da duoc chon dé
kiém tra.

Tom thé chan trang 1 san phdm xuit khau chu
luc cia nude ta chiém ty trong cao nhat (69,4%), dat
1,7 ty USD trong co cdu san pham tom xuét khau
trong chin thang dau nam 2019 (VASEP, 2019).
Cung v6i su phat trién cua nganh coéng nghiép ché
bién tom, mot luong 16n phu phdm nhu dau va vo
t6m duoc tao ra chiém khoang 40-50% - khéi luong
tom (Sachindra et al., 2006). Ngudn phu pham nay
da va dang dugc tan dung dé san xudt ra nhiéu hop
chat sinh hoc ¢ gia tri kinh té, trong d6 chitosan
duogc tap trung san xuét nhiéu nhét, tuy nhién cac
nghién ctru tinh ché chitosan c6 kha ning tan trong
nude con kha han ché. Vi vay, viéc chiét rat va khao
sat tinh khang khuan cua chitosan tan trong nudc tir
VO tom thé chén tréng (Litopenaeus vannamei) da
dugc trién khai nham chon duoc phuong phap sdn
XUt chitosan tan trong nudc dat chat lwong va
khang khuan t6t ¢é ung dung trong linh vuc cong
nghé thuc pham.
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2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vat li¢u nghién ciu

Nguyén liéu vo tom thé chén tring duoc thu tai
cong ty CH phan thuy san C6 Chién, khu cong
nghiép Tra Noéc, thanh phé Cén Tho, vo tom duoc
bao quan trong cdc thung xop va giit lanh bang nudc
da trong subt qua trinh van Chuyen vé ‘phong thi
nghiém, rira sach dé loai bo tap chat, cit bo chan
t6m, sau d6 phoi rao, cat nhd cho vao tai PE véi khéi
lugng mdi goi 1a 200 g va dugc bao quan trong ta
ddng -20°C cho dén khi tién hanh thi nghiém.

2.2 Phwong phap nghién ciru

2.2.1 Thinghiém 1: Nghién cuu anh huwong
Clia qud trinh deacetyl héa dén chdt heong cia
chitosan tir Vo tém thé chdn tring

Muc tiéu cua thi nghiém nay la chon ra ché do
deacetyl hoa thich hop dé thu dugc chitosan c6 chat
luong tot

Chitin tir vo t6m thé chén tring thu dwoc bang
cach xir Iy khir khoang va khtr protein lan lugt trong
HCI va NaOH theo phuong phap ctia Lé Thi Minh
Thiy va Nguyén Vian Thom (2019) véi mét vai diéu
chinh cho phu hop véi diéu kién bd tri thi nghiém.
Dau tién, vo tom duge ngam trong HCI 6% véi thoi
gian 12 gio, ty 1€ nguyén liéu va dung dich HCI
(w/v) 1a 1/10. Tiép theo, mau duoc rira trung tinh va
tiép tuc khu protein bang NaOH nong d6 8% véi
thoi gian 36 gio, ty 1é nguyén liéu va dung dich
NaOH (w/v) 1a 1/10 & nhiét @6 phong. Chitin thu
duoc sau khi loai khoang va protein duoc tién hanh
deacetyl héa trong dung dich NaOH & cac nong do
lan luot 12 40, 50 va 60% véi thoi gian xir 1y 1an Tuot
1a 24, 36 va 48 gio, nhiét do trong sudt qua trinh
deacetyl hoa dao dong tir 65-70°C, ty 1€ vo tom vai
dung dich NaOH (w/v) 1a 1/12. Sau d6, mau dugc
rira trung tinh va say kho & 60°C trong 4 gio dé thu
dugc chitosan thé c6 dd 4m < 10%. Chitosan duoc
kiém tra do deacetyl hoa, tinh hiéu suét thu hdi.
Chon mau chitosan c6 d deacetyl hoa cao nhat dé
tién hanh phan tich phd FTIR. Thi nghiém dugc b
tri hoan toan ngau nhién 2 nhan t6 (nong do va thoi
gian ngdm NaOH) véi 9 nghiém thirc va 3 1an lap
lai. Khéi lwong méi mau 1a 100 g.
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2.2.2 Thi nghiém 2: Nghién cuu anh huéng
cua ché dg xir Iy trong dung dich acetic acid dén
kha ndng tan trong mede va cde tinh chdt hoa tan
cua chitosan

Muc tiéu cta thi nghiém nay 1a nham xac dinh
diéu kién xtr 1y bang acetic acid thich hop dé Chuyen
dbi chitosan thanh dang tan trong nuéc ma van git
duoc cac dic tinh cua chitosan ban dau

Mau chitosan tho (sau qué trinh deacetyl héa)
duoc hoa tan trong dung dich acetic acid véi cac
nong d6 lan luot 1a 1, 2 va 3%, ty 1é chitosan tho va
dung dich (w/v) 1a 1/20 va H,O, dugc thém vao
dung dich vai ty 1¢ 4% (v/v). Tién hanh khudy tron
va lic lién tyc dung dich trong thoi gian lan luot 1a
2, 4 va 6 gio & diéu kién nhiét do phong. Cho tiép
ethanol (95%) vao gap d6i thé tich dung dich, mau
dugc u qua dém ¢ nhiét do phong va sdy ¢ 60°C
trong 22 gio dé thu san pham chitosan tan trong
nude c¢6 dd am < 10%. Tién hanh phan tich cac chi
tiéu do nhét, do hoa tan va tinh hiéu suat thu hoi dé
dé chon diéu kién xir ly bang acetic acid tét nhat, sau
d6 phan tich phd FTIR ciia mau t6i wu. Thi nghiém
duoc bd tri ngdu nhién v6i 2 nhéan t6 (Ndng do va
thoi gian xir Iy trong dung dich CH3;COOH) véi 9
nghiém thtre va 3 14n 1ap lai. Khéi luwong mdi mau 1a
100 g.

2.2.3 Thi nghi¢m 3: Khdo sdt kha ndng khdng
khudn ciia chitosan tan trong nuéc

Muc tiéu cua thi nghiém nay 1a xac dinh kha
nang khang khuan ctia chitosan tan nudc doi véi cac
dong vi sinh vat khac nhau

Kha ning khang khuan cua chitosan tho (két qua
thi nghiém 1) va chitosan tan trong nuéc (két qua thi
nghiém 2) dugc phan tich tham khéao theo phuong
phap ciia Du et al. (2009) véi mot s6 diéu chinh.
Chuan bi dung dich chitosan thé (ndng do 2%) va
chitosan tan trong nude ¢ (néng do1a 2,4,6 va 8%
dé chon ra ndng do chitosan thich hop thé hién duoc
hoat tinh khang khuan cua chung. Cdy 50 uL dung
dich huyén phu cua tirng chung vi khuén gay bénh
(E. coli, S. aureus va Salmonella) vao dia petri co
chtra sin moi truong Luria-Betarni va dung dich
chitosan (2% ddi v&i chitosan tan trong acid va 4, 6,
8% ddi véi chitosan tan trong nudc). Sau d6 u trong
48 gio ¢ nhiét d6 37°C va tién hanh do dwong kinh
ving khang khuan.

2.3 Phuong phap phan tich

Thanh phan hoa hoc ciia nguyén lidu vo tom the
chﬁr} trang dugc xac dinl’] theo AOAC (2000), cu thé
d6 am dugc xac dinh bang phuong phap say, ham
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lwong khoang bing phuong phép dbt va xac dinh
ham lugng protein bang phuong phap Kjehdal.

Do deacetyl (DDA): Sir dung phuong phap
chuan d6 axit-bazo (Domard and Rinaudo, 1983).
Mau chitosan tho 0,1 g dugc hoa tan trong 30 mL
HCl ¢c6 néng d6 0,1 M ¢ nhiét do phong, tiép tuc cho
thém 5-6 giot methyl do. Sau d6 dung dich dugc
chuan d6 bang NaOH 0,1 M, ngimng chuan do khi
dung dich chuyén sang mau cam. DDA cua chitosan
tho dugce tinh dua trén sé mL NaOH 0,1 M da dung
trong sudt qué trinh chuén do. Po deacetyl dugc tinh
theo cong thitc: DDA (%)

DDA (%) = (C1V1=CaV)x0.016 4 1
Mx0.0994
Trong d6: C1: ndng d6 dung dich HCI dung hoa
tan chitosan (M); Cz: ndng do dung dich NaOH duing
dé chuan do (M); Vi: thé tich dung dich HCI; V2: thé
tich dung dich NaOH d dung trong chuan do (mL):
khéi lwong caa mau chitosan tho (g).

Do d6 nhét: Sir dung may Brookfield DV, mau
chitosan thé dugc pha trong dung dich acetic acid
1%, con ddi v6i mau chitosan tan trong nudc dugc
hoa tan trong nudc cat, khudy mau cho tan hoan
toan, nong do dung dich chitosan cui ciing 14 0,1%
(w/v) va qua trinh do duoc thyc hién ¢ nhiét do
phong (Kim et al., 1994).

Xéc dinh hiéu suit thu hdi bang phuong phap
can: xac dinh khéi lwong mau ban dau va khéi lwong
sau khi sdy. Hiéu suat thu hdi tinh theo cong thirc
H= ; x100%, trong d6, Y (g) 1a khdi luong sau khi
sdy, X (g) 1a khdi lugng mau trude khi sdy.

Phan tich phd FTIR nhim xéc dinh cac nhém
chuc dac trung cua chitosan thé va chitosan tan
trong nude dugc mo ta boi Benavente et al. (2015).
Str dung may quang phd Bruker Optics ALPHA va
do & budce song tir 500 dén 4000 cm™,

Xac dinh d6 hoa tan bang phuong phap loc
(Hemung, 2013) v6i mét vai hiéu chinh. Cho 0,1 g
mau hoa tan vao nudc cat dbi vi mau chitosan tan
trong nude va hoa tan trong dung dich acetic acid
dbi véi chitosan tho, khudy dao trong 30 phut. Sau
d6 dung dich duoc loc qua gidy loc va dem sdy &
nhiét 6 60°C dén khi khdi lugng khong dbi (B), do
hoa tan cua san phiam theo cong thuc T (%)=(D-
C)/D. Trong d6: T la do hoa tan cua chitosan, D (g)
1a khéi lugng cua chitosan tan trong nuge ban dau
trudc khi dugc hoa tan véi nudc cat, C (g) 1a khi
luong vat chat con lai trén gidy loc.

Phan tich kha nang khang khuan cua chitosan tan
trong nudc va chitosan thd dugc tham khao theo
phuong phap ctia Du et al. (2009) véi mot vai diéu
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chinh cho phii hop véi diéu kién phong thi nghiém.
ba loai vi khuan thir nghiém trong nghién ciru nay la
(E. coli, S. aureus, Salmonella).

2.4 Phwong phap xir Iy sb liéu

S6 ligu thu thap dugc phan tich bang phuong
phap théng ké (trung binh, d6 léch chuén, sir dung
chuong trinh Microsoft Excel 2010). Sy khac biét
cuia cac nhén td gitra cac nghiém thire dwoc phan tich
bing ANOVA hai nhan t6 (thi nghiém 1 va 2) véi
muc y nghia 95% va phép thir Duncan (p < 0,05)
bang chuong trinh SPSS 20.0.

3 KET QUA VA THAO LUAN

3.1 Thanh phén héa hoc ciia vé tom thé
chan trang

Su hién dién cua hai thanh phan khoang va
protein trong nguyén liéu s€ gy can tré qua trinh
deacetyl hoa va anh huong dén higu qua chiét riit va
tinh chat ciia chitin hay chitosan (Lé Thi Minh Thay
va ctv, 2019). Thong qua két qua phan tich duoc thé
hién ¢ Bang 1, ham lugng protein trong vo tom thé
chan tring kha cao (49,4%) va ham lugng khoang
(25,3%), con do am chiém 29,04%, va twong dong
Vi cong bd cua Allwin et al. (2015). Do do, trong
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qué trinh san xuat chitin can c6 cac bién phap xu ly
phit hop dé khtr cac hop chét phi chitin, dién hinh 1a
protein va khoang 1a nhirng chit lién két chat ché voi
chitin hién dién trong nguyén liéu vé tom (Ehrlich
et al., 2009) dé thu nhan chitin c6 d¢ tinh khuyét va
chat Iugng tét.

Bang 1: Thanh phén héa hoc ciia vé tém thé chan
trang (tinh theo céin ban kho)

T!lanh phin Khoang  Protein Po 4m
hoa hoc
gj;;“ luong 55 310,121 49,4-:0,015 29,04+0,357

(Ghi chu: sélliéu duoc biéu thi dudi dang trung binh +
dé léch chuan véi n=3).

3.2 Anh hwéng cia qua trinh deacetyl héa
dén chat lwgng cia chitosan tir vé tom thé chian
trang

Qua trinh deacetyl hoa 1a qua trinh tach nhém
acetyl (-CO-CHps) ra khoi phan tir chitin va tao thanh
phén tir chitosan tuong Ung. Thong thudng, qua
trinh deacetyl dwoc thuc hién bang cach xir Iy chitin
trong dung dich NaOH dam déc (Trang Si Trung va
ctv., 2018).

Béang 2: Sw thay ddi cac tinh chét cia chitosan tir vo tdm thé chan tring

Nong dd Thoi gian Pod = ChltosanH.A X thu hoi

NaOH (%)  (gio) ¢ eac(‘i,/z) P hoa tan (%) 1eu sua “((yg; Do nhét (mPas)
24 50,6+3,22° 44,744 31° 49,7+0,92° 9,530,192

10 36 64,343,230 47 442,97 48,9£0,67 10,7£0,33
48 76,0+3,12¢ 46,741,792 48,5+1,65% 9,22+0,292
24 88,4+0,90¢ 66,8+1,040 49,2 08" 17,040,47°
36 93,1+1,26° 91,6+0,43¢ 46,840,520 20,0+0,43"

50 48 95,3+1,92¢ 96,9+1,85¢ 40,040,482 15,0+1,15¢
24 88,041,64¢ 94,9+0,26 47,4+0,70" 15,640,324
36 94,4+0,84° 95,2+1,06% 46,5+1,43 20,9+0,659

60 48 95,7+0,79° 96,4+2,44¢ 39,740,652 17,6+0,41¢

(Ghi chi: trong cung mét cot, cdc gid tri c6 nhing chit cdi (a, b, ¢) theo sau giong nhau thi khéng khdc biét. 56 liéu

durgc biéu thi dudi dang trung binh + dg 1éch chudn véi n=

Bang 2 cho thiy kha ning loai géc acetyl phu
thudc nhiéu vao ndng do NaOH sir dung va thoi gian
xir Iy (thé hién két qua thong ké). Khi tang dong thoi
nong do NaOH tir 40 1én 60% va tang thoi gian xur
Iy tir 24 dén 48 gio DDA ting tir 50,6 1én 95,7%.
Nguyén nhéan 1a do dudi tic dung ctia nhiét do va
NaOH dam dac, nhom -NHCOCHS; ¢6 trong chitin
s& chuyén thanh nhém -NH, dé tao thanh chitosan
tuong thich (Tran Thi Luyén, 2006). D6 deacetyl
cang cao khi nong d6 NaOH cang cao va thoi gian
deacetyl cang dai. Tuy nhién, cang vé sau, nhom
acetyl cang it va cang kho thuc hién nén DDA tang

3).
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cham lai. Piéu nay, phu hop véi nghién ctru cua
Hossain and Igbal (2014), kha nang khir nhoém
acetyl trong dung dich NaOH 60% véi DDA dat cao
nhat (81,3%) va trong NaOH 50% 1a 79,6%, méc du
do deacetyl co tang khi nong d6 dung dich NaOH
tang cao nhung rat cham. Piéu nay dwoc g|a1 thich
dia trén nhom acetyl ciia chitin con lién két véi cac
hop phan khac ¢é trong vo tom nén rat kho dé tach
ra, do d6 can sir dung NaOH c6 nong d6 NaOH cao
hon va nhi¢t d6 cao hon (Hargono and Djaeni,
2003). Pa ¢6 nhiéu nghién ctu st dung ndéng do
NaOH cao dé deacetyl hoa chitin thanh chitosan nhu
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Abdulkarim et al. (2013) di thuc hién khu gdc
acetyl cua nguyén liéu véi dung dich NaOH 25 M,
& nhiét @6 75°C, 20 gio ty 1é nguyén liéu va dung
dich (w/v) 1a 1/10 cho d¢ deacetyl dat 1a 60,7%. Lé
Thi Minh Thity va Nguyén Vin Thom (2019) ciing
chon dung dich NaOH c6 ndng d6 50% dé thuc hién
qua trinh deacetyl v tom thé tuoi va dong lanh
trong 24 gio & 65°C voi do deacetyl lan luot 1a
89,2% va 90,1%.

Do hoa tan 1a mot trong nhimg thong s6 quan
trong phan anh chét lwong cua chitosan, d6 hoa tan
cao s& cho chitosan c6 chét luong tét (Hossain and
Igbal, 2014). Tuy nhién, d6 hoa tan ciing phu thuéc
vao do deacetyl va dugc udc tinh riang do deacetyl
hoa phai dat it nhat 85% dé chitosan d6 hoa tan cao
(No and Lee, 1995). Két qua phén tich d6 hoa tan
cua chitosan trong nghién ctru nay c6 khuynh huéng
bién doi giéng voi do deacetyl theo su gia ting nong
d6 NaOH. Cu thé, d6 hoa tan ctia chitosan thap hon
50% khi mau xir 1y trong NaOH c6 nong do 40%.
Tuy nhién, khi ting ndng do sir dung NaOH 1én 50%
va 60%, hau hét cac mau chitosan déu c6 d6 hoa tan
trén 90% & cac mdc thoi gian khao sat (24, 36 va 48
gid). Bdng thoi, 6 hoa tan ciing tang khi ting thoi
gian xir Iy & cung diéu kién nong d6 NaOH. Diéu
nay di ching minh c6 mdi twong quan giita do
deacetyl va d9 hoa tan cua chitosan hay noi cach
khac 1a viéc loai bo nhom acetyl tir chitin s& quyét
dinh dén d6 hoa tan cua chitosan (Brine and Austin,
1981). Theo Alimuniar and Zainuddin (1992) thi
chitosan cling c6 d¢ hoa tan rat cao tir 98,0 dén
99,0% khi chitin dugc tién hanh deacetyl trong dung
dich NaOH 55% vi ty 1€ (w/v) 1a 1/10, & 25°C sau
50 gio va 60 gio Xt ly, riéng mau c6 thoi gian
deacetyl hoéa 1a 40 giod c6 d6 hoa tan thdp hon
(60,3%), con véi nghién ciu cia Nessaa et al.
(2010), ca ba mau chitosan tir vo tom c6 d hoa tan
tot tir 96,0 dén 97,2%.

Ngoai ra, chéat lugng cua chitosan ciing phu
thudc vao do nhot cua chitosan, do nhét cua chitosan
cang dugc nang cao khi viéc khur khoang va khir
protein cang triét dé (Toan, 2009). Dya vao két qua
phan tich tir Bang 2, 6 nhét c6 xu hudng ting dan
khi ndng d6 NaOH tang & giai doan tir 24 1én 36 gio,
va thoi gian xur Iy cao hon 36 gio, do nhét c6 xu
hudng giam & cing ndng do. Su thay d6i nay 1a do
céu trac bén trong phén tir chitosan bi bién tinh boi
nhiét d6 trong thoi gian da,i lam cho d6 nhét giam
(Toan va ctv., 2006). D6 nhot caa chitosan trong
nghién ctru nay dat cao nhét trong diéu kién NaOH
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¢6 nong d6 50 va 60% vai thoi gian xtr 1y gidng
nhau 12 36 gio 1an luot 13 20,4 va 20,9 mPas. Ddi voi
VO tom tuoi va voé tom dong lanh trong nghién cuu
cia Lé Thi Minh Thiy va Nguyén Vian Thom
(2019), hai mau nay duoc deacetyl ¢ nhiét do 65°C
trong NaOH 50% va kéo dai 24 gid cho d6 nhét lan
luot 1a 37,3 va 42,7 mPas. Nhin chung, d6 nhét cua
nghién ciru nay tuong ddi thap so véi cac nghién ciru
trude day, tuy nhién chitosan c6 do nhét thap van cé
loi thé khi sir dung trong thuc phdm va duoc phdm
cong nghiép (Nessa et al., 2010).

Hiéu suét thu hdi cua chitosan duoc chiét rat tix
Vo tom thé trong nghién ctru nay thay doi tir 39,7
dén 49,7% tiry thudc vao ndng dd NaOH sir dung va
thoi gian xir Iy. Nong d6 NaOH str dung cang cao va
thoi gian xir 1y cang dai, hiéu suét thu hoi chitosan
c6 khuynh hudng giam. Bén canh d6, qua trinh
deacetyl dién ra cang triét dé thi san pham chitosan
c6 do tinh khiét cang cao, tuy nhién chitosan ciing
bi cat mach mot phan gy ton that trong viéc thu hoi
khi xir 1y v6i hoa chit co ndng do cao va thoi gian
dai. Theo bao cdo cua Wang et al. (2008), sau khi
deacetyl héa, san luong chitosan nam trong khoang
54,31% va mot két qua khac dugc cong bd boi
Hossain and Igbal (2014), nghién ctru khir acetyl véi
NaOH 60% trong 24 gio & 60°C cho hiéu suat thu
hdi chitosan dat 15,4% va thap hon so vai két qua
nghién cttu trong thi nghiém nay.

Dua vao Bang 2, ndng d6 NaOH 50% va thoi
gian ngam trong NaOH la 36 gio dugc chon dé
deacetyl hoa vo tom thé chan tring va tién hanh thi
nghiém tiép theo.

3.3 Anh hwéng ciia nong dd va thoi gian xir
ly trong dung dich acetic acid dén kha ning tan
trong nwoc cua chitosan

Anh huéng caa nong d6 va thoi gian xir 1y trong
dung dich acetic acid &én d6 hoa tan, d6 nhét va hiéu
sut thu hdi caa chitosan tan trong nude duoc trinh
bay trong Bang 3.

Chitosan thé sau khi dugc xur 1y trong dung dich
acetic acid da cai thién tinh tan trong nudc cua no.
Do hoa tan cta chitosan tan trong nudc tir 68,2% va
dat cao nhét ¢ ché do xur 1y vai acetic acid c6 nong
d6 2% trong 4 gio 1a 88,6%. Do hoa tan ¢6 xu hudng
tang dan khi ting néng d6 acetic acid tir 1 1én 2%,
nhung lai c6 xu huéng giam dan khi ting nong do
acetic acid 1én 3% va cang tang thoi gian xu 1y trong
acid thi do hoa tan cang giam
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Bang 3: Su thay déi cac tinh chét ciia chitosan tan trong nwéc sau khi xir Iy trong dung dich acetic acid

Nong dd Thaoi gian Chitosan tan trong nuéc

CH3COOH (%)  ( gio) Do hoa tan (%) Hiéu suit thu héi (%) Do nhét (mPas)
2 70,1+0,742 93,0+0,47% 1,11+0,06

1 4 80,7+0,54° 99,0+0,43¢ 1,11+0,022
6 68,240,262 94,3+0,47" 1,09+0,022
2 72,6+3,14% 96,3+0,47¢ 1,12+0,092
4 88,643,63¢ 98,3+0,45¢ 1,54+0,07¢

2 6 71,8+0,622 91,3+0,94? 1,10+0,03?
2 73,5+0,59% 96,0+0,95% 1,20+0,072

3 4 72,848,212 98,3+1,41¢ 1,10+0,03°
6 70,943,222 94,0+0,94° 1,12+0,10?

(Ghi chii:Trong ciing mgt Cot, cdc gid tri cé nhiing chif cdi (a, b, c) theo sau giong nhau thi khéng khdc biét. Sé liéu
duoc biéu thi dudi dang trung binh + dé léch chuan vaéi n=3).

Do nhét cha chitosan tan trong nudc cua nghién
clru nay c6 sy thay d6i khong dang ké, dao dong tir
1,09 dén 1,54 mPas & cac nong d6 CHsCOOH va
cac mdc thoi gian khac nhau. Cac gbe hydroxyl phan
ng boi sy phan ly ciia hydro peroxide, cac gdc
hydroxyl c6 thé tan cong céc lién két glycoside cua
chitosan lam phéa v& chudi (Wang et al., 2005) va
hinh thanh phén tir chitosan tan trong nu6c véi nhiéu
nhém hydroxyl nén n6 dé tan trong nuéc hon. Bong
thoi, su giam khdi luong phén tir ciia chitosan ciing
cai thién kha niang hoa tan trong nudc vi do két tinh
cia chitosan giam. Tuy nhién, khi cac lién két
glycoside cua chitosan khong dugc cat dut triét dé
¢6 thé dan dén do hoa tan thap (Lu et al., 2004)

Két qua nghién ciru cho thy hiéu suat thu hoi c6
su bién déng khi tang nong d6 CH3COOH ciing nhu

thoi gian xir Iy. Véi méc thoi gian 4 gio, day co thé
xem 1a méc thoi gian thich hop dé xtr Iy mau khi
hiéu suat thu hdi san pham déu trén 98% & ca 3 ndng
d6 CH3COOH lan luot 1a 1, 2 va 3%. Higu suat thu
hoi clia nghién ctru nay cao hon so véi nghién ciru
cua Du et al. (2009), tac gia cho biét diéu kién thich
hop dé thu dugc chitosan hoa tan trong nudc cao
nhat 1a str dung H,02 ¢6 ndng d6 5,5% trong 3,5 gio
& nhiét d6 42,8°C cho hiéu suat thu hdi chitosan tan
trong nudce 1a 91,3%. Theo bao cao cia Kamala et
al. (2013), hiéu suat thu hdi dat 87,8% khi sir dung
dung dich acetic acid c6 nong do 2%, ty 16 w/v 1a
1/20 va H,0, ndng d6 4% trong 4 gior & 60°C va san
pham duoc sdy & 60°C.
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Hinh 1: Phé FTIR cia chitosan tir vé tdm thé chan tring

Trong do, Transmittance (%) la hé s6 ddn truyén bitc xa va wavenumber (cm™) la buée song
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Hinh 2: Phé FTIR ciia chitosan tan trong nwéc tir vé tdm thé chén tring

Su thay dbi cau tric ciia chitosan thd ban dau va
chitosan tan trong nudc duge xac nhan bai quang
phd FTIR (Hinh 1 va 2), phd FTIR caa chitosan tho
¢6 cac peak chuin nhu: peak 3448,22 cm™ Ia biéu
hién 1 rang cia nhom -OH, nhém -NH thé hién ¢
peak 2922,01 cm™, & peak 1647,33 1a nhém -NH;
va cudi cting peak 1380,48 cm™ chi ra sy hién dién
ciia nhom -POs*. So véi béo céo cua Jansirani et al.
(2015), phd FTIR ciia chitosan trong nghién ciru nay
xac nhan sy hién dién caa -OH va nhom -NH ¢ peak
3296,35cm™t, nhom C-H ¢ peak 1944,25 cmt, rung
dong udn cong -CH; va -CHs & lan lugt 1575,84 va
1421,54 cm-%, trong khi rung dong kéo dai cia nhém
-C-N 1a 1263,37 cm® va -CO ¢ 1155,36 cm™ da
duogc quan sat.

Con ddi véi chitosan tan trong nudc cho thiy
dinh & peak 3426,54 cm™ chi ra su hién dién kéo dai

cua nhom -OH va peak 2933,34 cm™ chi ra su hién
dién cua -NH, nhom -NH; va POs* thé hién 16 rang
lan luot & peak 1642,57 va 1407,62 cm™. Két qua
phan tich tuong thich v&i bao cao cia Kamala et al.
(2013), nghién cttu cho thay cac dinh ndi bat cua
chitosan tan trong nudc dau tién 1a nhom -OH &
peak 3399 cm™, nhom -NH; (Amit 11) & peak 1654
va 1647 cmt, -PO; + & peak 1078 cm™ va -NH ra
khoi mit phang udn cong & peak 644 cm™.

Tir két qua do quang phd FTIR, chitosan tan
trong nudc c6 thanh phan cac nhom chirc ning gan
V6i chitosan tir vo tom thé chan trang. Thong qua
céc dir liéu trén, ndng d6 CH3COOH 2% va thoi
gian xtr Iy 1a 4 gio duoc chon dé chuyén ddi chitosan
tho thanh chitosan tan trong nudc va tién hanh thi
nghiém tiép theo.

Hinh 3: Chitosan thé va chitosan tan trong nwéc tir vé tém thé chan tring

3.4 Hiéu qua kha niing khang khuin cia
chitosan tan trong nudéc

Két qua danh gia kha nang khang khuén va
duong kinh vung v6 khuan cia chitosan tho va
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duoc thé hién trong Bang 4
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Biang 4: Kha ning khang khuin ciia chitosan thé va chitosan tan trong nwéc tir vé tom thé chén tring

Puwong kinh viing vé khuin (mm)

Chiing vi sinh vat Chitosan Chitosan tan trong nwéc M3u déi chimng
2% 4% 6% 8%

Escherichia coli 20,0 9,00 11,0 12,0 Phat trién tét

Staphylococcus aureus 250 11,0 12,0 14,0 Phat trién tot

Salmonella enteritidis 26,0 9,00 10,0 12,0 Phat trién tét

Bang 4 cho thay chitosan tho tir vo tom thé chan
trang & ndng d6 2% thé hién kha niang khang khuan
t6t thong qua ving wc ché véi 3 chung vi sinh vat
lan Iuot 1a E. coli (20 mm), S. aureus (25 mm) va
Salmonella (26 mm). Co ché khang khuin cua
chitosan dwoc giai thich boi Prabha and Sivakumar
(2017), chitosan hinh thanh mét hang rao bén ngoai,
chelat kim loai dé bao boc vi khuan va wc ché sy
tdng hop cac chat dinh dudng thiét yéu di véi su
phat trién ciia vi khuan, dong thoi uc ché tong hoj

mRNA va protein thong qua sy xdm nhidp cua
chitosan vao nhén cua vi sinh vat va lay di cac ion
quan trong trong té bao vi khuin dan dén vi sinh vat
s& chét. Ngoai ra, sy twong tac tinh dién giita nhom
-NH3* ctia phén tir chitosan va ion Ca®* trén bé mat
té bao vi sinh vat 1am thay ddi tinh thdm cuaa thanh
té bao, gy ra sy mit can bang tham thiu bén trong
va do d6 Gc ché su phat trién cua vi sinh vat
(Hadwiger et al., 1981; Sudarshan et al., 1992).

Hinh 4: Kha ning khang khuin cia chitosan thé 2% (a), chitosan tan trong nuéc 4%, 6% va 8%
twong &ng vai (b), (¢) va (d)

Trong khi d6, chitosan tan trong nudce ciing dugc
thir hoat tinh khéng khuan trén cung ddi tugng vi
sinh vat & cac nong do 2, 4, 6 va 8%, theo d6 & nong
d6 2%, chitosan tan trong nuéc khong thé hién hoat
tinh khang khudn. Nhung & ndng d6 8%, mau
chitosan tan trong nudc thé hién hoat tinh khang
khuan rd rang nhat véi duong kinh ving vo khuan
ddi véi E. coli, S. aureus va Salmonella lan luot 1a
12, 14 va 12 mm. Két qua twrong dong véi bao céo
cua Kamala et al. (2013) khi nghién cuu hoat tinh
khang khuan cua chitosan tho va chitosan tan trong
nuée & 2 ndong do véi 7 ching vi sinh vat khac nhau
(E. coli, P. aeruginosa, K. oxytoca, S. aureus, Strep.
pneumoniae, K pneumoniae, and Salmonella).
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Kamala et al. (2013) ciing da khang dinh ca chitosan
tho va chitosan tan trong nuéc déu cho thy hoat tinh
tic ché cao d6i vai S. aureus, so véi cac ching vi
sinh vét khac v6i ving vé khuan cuaa chitosan tan
trong nudc déi voi ching vi khuan S. aureus 1a 18,3
mm véi ndng d6 chitosan 1 mg/ mL. Li et al. (2007)
cing da khang dinh ring chitosan néi chung c6 hoat
tinh wc ché S. aureus manh so véi E.coli. Két qua
nghién ctu caa Du et al. (2009) ciing phu hop voi
nghién ctru nay khi tic gia giai thich rang thanh té
bao cua S. aureus 1a 16p peptidoglycan c6 nhiéu 15
nhé trén bé mat. Bén canh d6 thanh té bao ciia S,
aureus c6 cau trac xdp nén cac hop chat cé trong té
bao vi khuin dé bi tac dong béi chitosan va tic ché
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sinh trudng. Pay ciing chinh 1a nguyén nhan duong
kinh ving khéng khudn cta chitosan tan trong nudc
v6i S. aureus 1a 16n nhat. Qin et al. (2006) da két
ludn chitosan hoa tan trong nudc c6 tac dung khang
khuan nhung khong dang ké. Cac phan tir chitosan
s& hinh thanh mot I6p khong tham xung quanh té
bao va tham gia thiy phan thanh peptidoglycans lam
mét tinh 6n dinh cua thanh té bao, gay ra hién tuong
1 ri cac chat dién giai noi bao va cudi cung 1a chét
té bao (Devlieghere et al., 2004). Tuy nhién, 16p
mang cia chitosan tan trong nudc khong bén va dé
bi hoa tan trong méi truong co su hién dién cua nuéce
nén kha nang khang khuan c6 phan han ché vi d6 pH
trong té bao vi khuan 1a trung tinh nén 16p mang trén
bé mit té bao vi khuan d& bi phan huy va cac qua
trinh sinh 1y cua vi khuan hoat dong binh thuong.

4 KET LUAN

Chitin tir v tom thé chéan trang duoc deacetyl

héa bang dung dich NaOH ndng do 50% trong vong
36 gio dé thu hdi chitosan tho roi tiép tuc hoa tan
trong dung dich acetic acid 2%, cung v6i H.0, 4%
trong 4 gid thu dwoc san pham chitosan tan trong
nude c6 d6 hoa tan 13 88,6%. MAu chitosan tan
trong nuGC van mang cac dic tinh sinh hoc noi bat
gidng nhu chitosan tho, dac biét 1 kha ning khang
khuan, trong 3 chung vi sinh vat E. coli, S. aureus
va Salmonella thi chitosan tan trong nudc c6 hoat
tinh trc ché di véi S. aureus 1a tét nhat. Bdng thoi,
V6i tinh d& tan trong nude di gop phan nang cao tinh
g dung cua chitosan tan trong nugc trong nhiéu
linh vyc khac nhau dac biét 1a trong linh vyc cong
nghé thuc pham.
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