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SAN XUAT CHITIN TU VO TOM SU (Penaeus monodon) SUDUNG VI KHUAN
Bacillus sp. TV11 VA Lactobacillus sp. T432

Huynh Xuin Phong”, L¢i Pirc Linh, Pham Hoang Nam,
Nguyen Ngoc Thanh, Bui Hoang Pang Long
Truong Pai hoc Can Tho

TOM TAT

Chitin 12 mot polysaccharide ty nhién rat phong phii va duoc tmg dung nhiéu trong cac linh vuc,
dic biét 1a trong bao quan thuc pham va y dugc. Muc dich cua nghién ctru nay nham xac dinh diéu
kién khur khoang va khur protein trong quy trinh san xuét chitin bang phuong phap sinh hoc tir vo
tdm su (Penaeus monodon), ngudn nguyén liéu phong pht & Pong bing Séng Cuu Long. Nghién
ctru st dung 2 chung vi khuan Bacillus sp. TV11 va Lactobacillus sp. T432 dé khéo sat anh hudng
ctia ndng d6 va ty 1¢ cua hai ching nay dén qua trinh 1én men, dong thoi khao sat anh huong cia
nong do ri duong va mudi NaCl bd sung dén qua trinh 1én men. Két qua cho thiy ndng do gidng vi
khuan b6 sung 1a 20% (v/w), ty 1¢ giira vi khuan Bacillus sp. TV11 va Lactobacillus sp. T432 la
1:1 (I1én men véi vi khuan Bacillus sp. TV11 trong 3 ngay sau do bd sung vi khuan Lactobacillus
sp. T432) cho két qua t6t nhit trong qua trinh 1én men san xuat chitin. Nong d¢ ri duong 15%
(w/w) va NaCl 3% (w/w) thich hgp cho qua trinh 1én men san xuét chitin. San pham chitin tho thu
duoc c6 ham lugng protein va tro con lai lan luot 13 8,0% va 3,51% (khir dugc 79,64% protein va
83,02% tro) sau 9 ngay 1én men.
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PRODUCTION OF CHITIN FROM SHRIMP SHELLS (Penaeus monodon)
USING Bacillus sp. TV11 AND Lactobacillus sp. T342
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ABSTRACT

Chitin is one of abundant polysaccharides in nature and polularly applied in many fields,
especially in food preservation and medicine. The study aimed to produce high quality chitin by
biological method from shrimp shells (tiger prawn, Penaeus monodon) which are the plentiful
source of raw materials in Mekong Delta. This study used two strains of Bacillus sp. TV11 and
Lactobacillus sp. T432 to investigate the effects of initial inoculum concentrations of Bacillus sp.
TV11 and Lactobacillus sp. T432 and their ratios to the fermentation processes; to study the the
effect of molasses and salt concentrations supplemented into the fermentation process. The results
show that 20% (v/w) of bacteria concentrations, ratio 1:1 of Bacillus sp. TV11 and Lactobacillus
sp. T432 (fermented with Bacillus sp. TV11 in three days then inoculated Lactobacillus sp. T432)
for the best result to chitin production. Concentrations of molasses at 15% (w/w) and 3% (w/w) of
NaCl were suitable for the production of chitin. The crude product of chitin was obtained with
protein and ash remaining only 8.00% and 3.51%, respectively (79.64% protein and 83.02% ash
were removed) after 9 days of fermentation.
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1. Gi6i thiéu

Chitin la vat liéu hién dai, linh hoat va than
thién véi moi truong hién dién phd bién thir
hai trong tu nhién, chi sau cellulose [1], [2].
Chung da duoc sir dung hau hét trong céc linh
vyc nhu xir Iy nuée thai, cdng nghiép gidy va
bot gidy, y dugc, my pham, cong nghé sinh
hoc, néng nghiép, khoa hoc thuc pham va
cdng nghé mang [3], [4].

Theo phuong phap héa hoc, dé tinh sach
chitin thi vo dau tom duoc xu ly véi cac acid
manh nhu HCI @& khir khoang va NaOH dé
khtr protein. Mot han ché trong phuong phap
nay la gay 6 nhiém mai tuong do nudce thai co
nong do BOD (Biological Oxy Demand) cao,
anh huong dic tinh Iy héa, giam chat luong,
giam gia thanh san xuat chitin - chitosan va
gay hao mon thiét bi [5], [6]. Lén men vo dau
tdm c6 tac dung bao quan va thu hdi mot sé
san pham c6 gid tri nhu: chitin, protein,
khoang hiru co, lipid, chat mau (astaxanthin).
Lén men acid lactic két hop véi xa 1y hoa
chat da duoc nghién cau nham thay thé
phuong phap hoa hoc, giam lwong hoa chat sir
dung [7]-[9]. Xu huéng sir dung vi khudn dé
loai bo protein khoi phan vo gidp xéac hién tai
duoc nhiéu nha nghién ctu quan tam [10]
[11]. Tuy nhién, qua trinh 18n men san xuét
chitin bang vi sinh vat cing ¢4 thé phét sinh
mui hoi théi nén ciing can duoc quan tam xu
ly trong qué trinh san xuat.

Chitin hién dién trong tu nhién & dang lién két
véi protein va cac chat khoang (chu yéu la
calcium carbonate). Khu protein va khir
khoang 1a hai budc rit quan trong vi anh
huong truc tiép dén chat luong va hiéu suat
thu hoi chitin [12]. Qua trinh 1én men acid
lactic gitip khir khoang do chang bi két tua
(hinh thanh calcium lactate) va khir protein ¢
diéu kién pH thap nhd hoat dong cua céc
enzyme thuy phén protein tir acid lactic, vi du
nhu Lactobacillus plantarum, L. acidophilus,
Lactococcus sp... [10], [13], [14]. Vi khuan
Bacillus spp. dugc xem la nhdm c6 hoat tinh
enzyme thay phan protein rat hiéu qua nén
ciing duoc wng dung trong nhiéu nghién ciu

dé khu protein trong qué trinh thu hoi chitin,
mét s6 loai Bacillus spp. duoc sir dung nhu
Bacillus pumilus, B. subtilis,... [15]-[17]. Mt
sb nghién ctu gan day cho thay két qua kha
quan khi thuc hién qué trinh 1&n men thu hoi
chitin véi hdn hop céc chang vi khuan nhu L.
plantarum va Lactococcus sp. [13], L.
paracasei va Serratia marcescens [18]....
Nghién ctru cuia Loi va cong sy da phan lap
va tuyén chon dugc hai ching vi khuén
Bacillus sp. TV11 va Lactobacillus sp. T432
¢6 kha nang 1én men t6t [19]. Nghién cau tiép
theo nay dugc thuc hién véi muc tiéu khao sat
kha ning 1én men va cac diéu kién anh huong
dén qua trinh 1én men cia vi khuan Bacillus
sp. TV11 va Lactobacillus sp. T432 dé gop
phan nang cao hiéu qua khir protein va khir
khoang trong quy trinh tach chiét chitin bang
phuong phap sinh hoc.

2. Vit liéu va phwong phap

2.1. Nguyén vit ligu va héa chit

V6 va vo dau tdm st dugc thu thap & nha may
ché bién tom & TP. Can Tho. Mau duoc trit
lanh trong qué trinh thu thap va van chuyén
vé phong thi nghiém. Sau khi duoc ria véi
nuéc, mau s& duoc trit dong & -20°C dén khi
s dung. Hai chang vi khuan Bacillus sp.
TV11 va Lactocillus sp. T432 dugc phan lap,
tuyén chon va luu trix tai Vién NC&PT Cong
nghé Sinh hoc, Pai hoc Can Tho. Ho4 chat:
Na,B407.10H0, C5H4(CHO)2,... o dang tinh
khiét do hang Sigma-Aldrich va Ajax
Finechem cung cip. Cac méi trudng nudi cay
vi khuidn nhu MRS agar (De Man, Rogosa
and Sharpe), MRS broth, NA (Nutrient Agar),
NB (Nutrient Broth) duoc mua tir san pham
thuong mai cia Merck (buc) va HiMedia
Laboratories (An D9).

2.2. Khdo sdt dnh hwéng ciia nong dé vi
khudn Bacillus sp. TV11 va Lactobacillus
sp. T432 dén qud trinh lén men

Lén men vo tdm sa trong binh nhya dung tich
3 lit, mdi binh dwoc chuan bi sin 1 lit dung
dich gém mubi NaCl 3% (w/w) va ri duong
15% (W/w) [20]. Sau d6 bd sung 300 g Vo
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tdm st va vi khuan (Bacillus sp. TV11 va
Lactobacillus sp. T432) da dugc nudi u tuong
ung trong méi truong Nutrient broth va MRS
broth & 37°C trong 24 gio, ndng d6 dat 108 té
bao/ml) véi ndng d6 lan luot 1a 0; 10; 20; 30;
40 va 50%, ty I1é 1:1 twong Gng Vvéi cac
nghiém thic N1, N2, N3, N4, N5 va N6 dé
xéac dinh nong d6 vi khuan thich hop nhat cho
qué trinh 1&n men vo dau tdm. Thi nghiém
dugc bd tri trong diéu kién 1én men tinh &
nhiét @6 phong thi nghiém (30-32°C).

2.3. Khdo sdat sw dnh hwong ciia ty 1¢ vi
khudn dén qud trinh lén men

Lén men vo tdm st véi nong d6 vi khuan da
chon tir thi nghiém trén va bd sung vi khuin
lan luot theo cac ty 1& nhu sau: Po: khong bd
sung vi khuan; Prvi1: chi bo sung Bacillus sp.
TV11; Prs: chi bd sung Lactobacillus sp.
T432; Pgi: bd sung cung lic ca 2 dong
Bacillus sp. TV11 va Lactobacillus sp. T432
theo 3 murc do ty 18 chung vi khuan (Ps. ty 18
3:1, Praty 1€ 1:1 va Py ty 1€ 1:3 cua Bacillus
sp. TV11 va Lactobacillus sp. T432);
P(T432+Tv11)Z Ien men va&i Lactobacillus SpP.
T432 trong 3 ngay roi bo sung Bacillus sp.
TV11; Prvii+Ta32): 1€n men véi Bacillus sp.
TV11 trong 3 ngdy va sau do bd sung
Lactobacillus sp. T432 dé tim ra ty 18 vi
khuén thich hop tir 8 t6 hop cho qua trinh 1én
men vo dau tom. Piéu kién 1én men duoc
thuc hién tuong tu nhu ndi dung 2.2.

2.4. Anh hwéng ciia nong dj ri dwong va
muéi NaCl dén qud trinh lén men

Thi nghiém duogc thuc hién véi cac didu kién
chon tir hai thi nghiém trén. B6 sung ri duong
& cac ndng d6 lan luot 1a 0; 10; 15 va 20%
(w/w) va néng d6 mudi ¢ cac muc 0; 3; 5 va
7% (w/w) dé tim ra nong d6 ri duong va mubi
t6t nhit cho qua trinh 1én men vo dau tom.
Piéu kién 1én men dugc thuc hién tuong tu
nhu ndi dung 2.2.

2.5. Phuwong phdp phén tich va xir 1y sé liéu
Céc thi nghiém déu duoc l3p lai 3 1an va dugc
xir ly thong ké bang chuong trinh Stagraphics
Plus v5.0. O céc thi nghiém khao sat nong do,

ty 1¢ vi khuan, nong do ri duong va mudi; cac
nghiém thic dugc xac dinh gid tri pH (do
bang pH ké), ham lugng acid lactic (phuong
phap chuan do acid [21]), dam tong sb (thuc
hién theo phuong phap Kjeldalh [21]), dam
amin trong dich 1én men (phuong phap OPA,
st dung ortho-phthalaldehide [22]), ham
luong tro (phuong phap dét ¢ nhiét d6 550-
600°C [23]) cua ban thanh pham ¢ céc thoi
diém 0; 3; 6; 9; 12 va 15 ngay Ién men. Muc
do khu protein va khir khoang dugc thyuc hién
theo mo ta cua Rao va Stevens (2005) [24].

3. Két qua va thao luin

3.1. Anh hwong ciia nong d¢ vi khuin
Bacillus sp. TV11 va Lactobacillus sp. T432
Két qua phan tich ham luong acid lactic trong
dich 1én men cho thdy sau 3 ngiy lén men,
ham lugng acid lactic ctia nghiém thic N5
(b6 sung 40% hai chung Bacillus sp. TV11 va
Lactobacillus sp. T432 véi ty 1€ 1:1) dat gia
tri cao nhit la 0,96 g/l khac biét so voi
nghiém thuc N3 (0,92 g/l), nghiém thirc N2
(0,89 g/1) va nghiém thirc N1 (0,81 g/I) nhung
khong khac biét so vdi nghiém thic N4 (0,94
g/l) (Hinh 1A). Két qua cho thiy ham luong
acid lactic ciia nghiém thire N3 (b6 sung 20%
Bacillus sp. TV11 va Lactobacillus sp. T432
v6i ty 16 1:1) dat cao nhét 1,71 g/l (ngay 9)
khéac biét so voi nghiém thirc N1 (1,23 g/1) va
N2 (1,42 g/l) nhung khong khac biét so voi
nghiém thirc N4 (1,57 g/1) va N5 (1,62 g/l). O
cac ngay 12 va 15, nghiém thirc N3 cling dat
gia tri cao nhét, 1an luot 1a 1,89 g/l va 1,98
g/l, khac biét so véi tat ca cac nghiém thic
con lai. Nhu vy nghiém thirc N3 ¢6 ham
lugng acid cao nhét tuong ung véi 20%
Bacillus sp. TV11 va Lactobacillus sp. T432
voity 1€ 1:1.

Ham luong tro con lai & cac nghiém thic déu
giam theo thoi gian 1én men, giam manh tr
ngdy 0 dén ngay 12, sau d6 giam khong dang
ké tir ngay 12 dén ngay 15 (Hinh 1B). Tuy
nhién, nghiém thirc N3 ¢6 sy giam nhiéu nhat,
tir 10,01% (ngay 12) xudng con 7,34% (ngay
15). O ngay 1én men thir 3, nghiém thic N4
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dat gia tri thap nhat 1a 17,81, thap hon so véi
nghiém thirc N1 (19,68%), N2 (18,92%) va
N5 (18,66%), nhung khong khac biét so vdi
nghiém thirc N3 (18,44%). Ngay 9, nghi¢m
thirc N3 dat gi4 tri thap nhat 14 13,29% khéc
biét c6 y nghia thong ké & do tin cay 95% so
voi cac nghiém thuc con lai.’ Nghi’ém thire 3
c6 ham luong tro con lai thap nhat, giam tu
19,82% (ngay 0) xudng con 7,34% (ngay 15).
Két qua & hinh 1C cho thiy ham lugng dam
amin trong dich 1én men cua cac nghiém thuc
tang chdm dén ngay thtr 9, sau d6 ting nhanh
dén ngay tha 15. Ham luong dam amin cua
nghiém thirc N3 dat gia tri cao nhit ting tir
0,52 mgN/ml (ngay 0) 1én 1,57 mgN/ml (ngay
15). Nghiém thtrc N5 dat gid tri cao nhat 0,68
mgN/ml (ngay 3), cao hon so vdi nghiém
thac N1 (0,53 mgN/ml), N2 (0,56 mgN/ml)

251 A
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——N6
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Thoi gian (ngay)

Pam amin (mghN/mil)

Thai gian (ngay)

va N3 (0,6 mgN/ml), khong khac biét so voi
nghiém thic N4 (0,64 mgN/ml). Ham lugng
dam amin thé hién 15 & nghiém thirc N3, dat
gia tri cao nhit & cac ngay lén men thi 9
(0,89 mgN/ml), ngay 12 (1,36 mgN/ml) va
ngay 15 (1,57 mgN/ml) khac biét so vdi cac
nghiém thirc con lai.

Ham luwong dam téng sé & cic nghiém thirc
déu giam dan. Sau 3 ngay Ién men, nghiém
thirc N5 giam manh nhit tir 6,04% (ngay 0)
xudng con 5,15% (ngay 3) (Hinh 1D). Tuy
nhién, & ngdy 1én men tho 9; 12 va 15 thi
nghiém thic N3 luon dat gia tri thap nhat
4,54% (ngay 9); 4,26% (ngay 12) va 4,01%
(ngay 15), thip hon so vé6i cac nghiém thirc
con lai. Nhu vay, nghiém thirc N3 cho két qua
tdt nhat va duoc chon cho thi nghiém tiép theo.
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Hinh 1. Anh hwéng ciia nong dg vi khudn dén ham lwong acid lactic (4), ham heong tro (B), dam amin (C)
§ L va dam tong so (D)
3.2. Anh hwong cuia ty 1¢ vi khudn dén quad trinh lén men

Két, qua cho thay ham lwong acid lactic déu ting theo thdi gian 1én men va tang nhanh ¢ ngay 1én men thr
6 dén ngay thir 9 (Hinh 2A). Cac nghiém thirc khong c6 hoac chi bo sung vi khuan Bacillus sp. TV11 ham
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luong acid lactic luon thap hon cic nghiém
thirc co6 bd sung vi khuan Lactobacillus sp.
T432. O ngay 1én men tht 3, ham luong acid
lactic cta nghiém thirc 8 cao nhat 1a 1,16 g/l
va gia tri ndy cao hon so vdi nghiém thure Po
(0,93 g/1), Prva1 (1,07 g/l) va P13 (1,06 g/l). O
cac ngay 9, 12 va 15, nghiém thic P13 dat gia
trj cao nhét lan luot 1a 1,85; 2,05; va 2,11 g/l;
céc gia tri nay déu khac biét ¥ nghia so voi
cac nghiém thic con lai voi do tin cdy 95%.
Nhu vay, nghiém thiac P13 cho ham luong
acid lactic cao nhat so v6i cac nghiém thuc
con lai.

O ngay 1én men thtr 3, ham luong tro con lai
cta nghiém thitc Prazs+tviy dat thip nhat 1a
17,15%, tuong duong voi Psax (17,37%)
nhung thip hon so véi cac nghiém thirc con
lai (Hinh 2B). Tiép tuc 1én men & cic ngay 9,
12 va 15, ham lugng tro con lai ciia nghiém
thirc PrviteTas) 1an luot 13 12,56%; 10,34%
va 8,69%. Cac gia tri nay chi khong khac biét
v6i nghiém thic Praz (10,82%) ¢ ngay 1én
men tht 12. Nghiém thirc P31 €6 ham lugng
tro con lai thap nhat, két qua nay phu hop véi
ham luwong acid lactic cao nhat.

Ham lugng dam amin ting dan theo thoi gian
1én men, cac nghiém thirc Po, Praz2 Va Prvia
(khong hodc chi bo sung mot dong vi khuén)
ludn dat thip hon so vé6i cac nghiém thirc bd
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Dam téng 26 (%

sung cung lac 2 dong vi khuan (Hinh 2C). O
ngay 3, nghiém thirc Prvi1+1432) c6 ham lugng
dam amin cao nhat 1a 0,75 mgN/ml khong
khac biét so véi Pis (0,71 mgN/ml), nhung
khéac biét S0 vOi Praz (0,62 mgN/mI), Prvi1
(0,69 mgN/ml), P31 (0,57 mgN/ml) va Pi:
(0,54 mgN/ml) va P(ras2+1va1) (0,60 mgN/ml).
Sau 9, 12 va 15 ngay lén men, nghiém thirc
P(rvit+Tasz) 1an lugt dat cac gi tri cao nhat 1a
1,34; 1,42 va 1,60 mgN/ml. Cac gid tri nay
déu khac biét so voi cac nghiém thure con lai
(trir ngay 12 (dat 1,42 mgN/ml) khong khéc
biét véi nghiém thic Pisz va Praszstviy, déu
dat 1,37 mgN/ml).

Ham luong dam tong s6 giam déan theo thoi
gian lén men, trong d6 nghiém thac
P(rvii+Tasz) gidm manh nhit tir 5,78% (ngay 0)
xudng con 4,06% (ngay 15), giam 1,72% (Hinh
2D). Nghiém thirc P13 luon dat gia tri thip nhat
O cac ngay lén men 3 (5,05%); 9 (4,48%) va 15
(4,16%), khac biét co y nghia théng ké & muc ¥
nghia 95% so véi cac nghiém thirc con lai. Nhu
vay nghiém thic Prviitasz) (1én men véi vi
khuan Bacillus sp. TV11 trong 3 ngay sau d6 bd
sung vi khuan Lactobacillus sp. T432, ty 18 1a
1:1 (20% vi khuén Bacillus sp. TV11 va 20% vi
khuén Lactobacillus sp. T432 (mét sé ban dau
108 th/ml) cho két qua t6t nhat va dugc chon dé
b tri tiép theo.

B
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= PT432
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—=PT432
PTV11
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——P1:3
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Thed akan (navs)

Hinh 2. Anh hueong ciia 1y 16 vi khudn dén ham lwong acid lactic (A), tro (B), dam amin (C) va dam tong sé (D)
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3.3. Anh hwéng ciia néng dp ri dwong va
mudi dén qud trinh lén men

Két qua phan tich ¢ bang 1 cho thiy ham
luong tro con lai & cac nghiém thirc giam dan
theo thoi gian 1én men. Toc do giam nhanh
nhit tir ngay 0 dén ngay 9, sau d6 cham dan
dén ngay 15. Ham luong tro con lai thap nhat
& nghiém thic 10 tir 20,67% (ngay 0) xudng
con 2,64% (ngay 15). Gia tri nay déu khac
biét c6 y nghia théng ké so v6i cac nghiém
thirc con lai & d¢ tin cay 95% (tror ngay 3,
khong khac biét véi nghiém thuc 16
(15,41%). Ham luong tro con lai & nghiém

ri duong va nong do mudi dén ham luong tro
con lai thi nghiém thuc 10 tt nhat Gmg véi bd
sung 15% ri dudng va 3% mudi, tbc do giam
ham luong tro nhanh nhat tir ngay 0 dén ngay
9, sau d6 giam dan dén ngay 15.

Anh huéng cia ndéng d6 ri dudng va mudi
dén ham lugng protein dugc thé hién & bang
2, tdc d6 giam ham luong protein nhanh nhét
tr 0 dén 9 ngay, sau d6 giam cham dén ngay
15. Ham lugng protein con lai thap nhat &
nghiém thuc 10 tr ngay 0 1a 39,30% giam
xudng ngay 3 (28,58%), ngay 6 (12,82%) va
ngay 9 (8,00%), sau d6 cham lai dén ngay 12

thirc 10 giam nhanh tir ngay 0 (20,67%) dén
ngay 3 (15,25%), ngay 6 (8,15%) va ngay 9
(3,51%), sau d6 toc d6 giam ham luwong tro
con lai rit cham dat 3,42% (ngay 12) va
2,64% (ngay 15). Két qua ciing cho thay, ham
lugng tro con lai tir nghi€m thac 4 dén 9 (co
b6 sung ri dudng 15% va 20%) déu thap hon
va khac biét so véi cac nghiém thirc 1 dén 8
(khong c6 hoidc bd sung 7% ri duong). Nhu
vay, két qua phan tich anh huong cua nér}g do ”

Bang 1. Anh huong cua nong do ri dwong va muoi den ham lugng tro

(7,24%) va ngay 15 (6,59%). Két qua nay
khac biét so voi cac nghiém thirc con lai vao
cac ngay 9, 12 va 15. Tur két qua phan tich
cho thdy hiéu qua khu protein cao khi 1én
men dau vo tdm st v6i 15% ty 18 vi khuén co
b6 sung 15% ri duong va 3% mudi, twong
g v&i nghiém thie 10. Tée d6 khir protein
dién ra nhanh nhét tr 0 dén 9 ngay, sau dé
cham dan dén ngay 12 va ngay 15.

STT Nghiém thire Ham lwong tro con lai (%)
Ri duong (% w/w) NaCl (%ow/w) NgayO Ngay3 Ngay6 Ngay9 Ngay12 Ngay 15

1 0 0 21,14 19,022 13,75 11,54 10,69° 9,732
2 0 3 20,84 18,73° 12,64 11,48° 10,70° 9,34P
3 0 5 21,93 18,96 13,49 11,94 10,86% 9,29°
4 0 7 20,769" 18,92 1358° 11,48" 10,02¢ 8,89¢
5 10 0 20,53" 18,46° 13,32° 10,73 9,91° 8,56¢
6 10 3 20,97¢ 15989 10,18" 7,11¢ 5,96¢ 5,39¢
7 10 5 22,21 16,95¢ 10,57 6,67f 5,81¢ 5,47¢
8 10 7 20,93 16,30 10,349 5,42 5,03¢ 4,44f
9 15 0 21,57¢  16,67¢ 9,71 5,45 4,77 4,029
10 15 3 20,67"  15,25" 8,15 3,51 3,42 2,64k
11 15 5 20,69" 16,15 9,94 553" 4,050 3,08
12 15 7 20,35 16,20  10,07" 6,049 4,73 3,52"
13 20 0 21,22¢ 16,400 10,716 6,94¢ 5,32 4,179
14 20 3 21,67 16,407 9,68 5,979 4,07 3,29'
15 20 5 21,56° 17,12¢ 9,92 5,65" 3,94k 3,321
16 20 7 19,95%  1541" 9921 4,82 3,85K 3,44

Ghi chi: Cac 0 liéu trong bang la gid tri trung binh cua 3 lan lap lai. Trong cung mot cot cdc gid tri co
mau ty giong nhau thé hién sy khac biét khong co y nghia vé mat thong ké o do tin cay 95%.

So sanh két qua nghién ctru voi mot sb két qua co lién quan dén san xuét chitin dugc trinh bay &
bang 3. Tran va Bui (2006) di san xuit chitin tho v6i ham lugng protein con lai tuong tmg la
13,83% va 10,53% khi 1én men dau vo tom st véi ti 18 vi khuan L. plantarum 1a 15% (v/w), bo
sung 15% (w/w) ri duong va 3% (w/w) NaCl, 1én men ¢ nhiét d6 phong trong 8 ngay, ham lugng
protein va ham luong tro con lai 1a 8,00% va 3,51% [20]. Két qua nghién ctru khir duoc 79,64%
protein va 83,02% tro, thip hon so vé&i két qua cua Rao va Stevens (2004) khi san xuét chitin
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bang cach 1én men vo tom vé6i vi khuan L.
plantarum 541 (khtr dugc 83,0% protein va
88,0% khoang) [24]. Két qua dat duoc cao
hon khi thyc hién voi 10% chung L.
plantarum A6 c6 hoat tinh phan giai tinh bot,
bd sung 5% duong glucose va 2% mudi, kha
nang khu protein va khir khoang chi dat duoc
59,8% va 81,4% [25]. Két qua nghién ciru cta
Nguyen [26] khi 1én men vo dau tom su véi
15% ti 18 vi khuan Bacillus spp. Bg va vi

khuan Lactobacillus spp. Ls 1a 1:1 (Ién men
v6i vi khuan Bacillus spp. Bgtrong 3 ngay sau
d6 bd sung chung Lactobacillus spp. Ls tiép
tuc 1én men), bo sung 14% ri duong va 3%
mudi, két qua khir protein va khoang dat cao
nhit & ngay 9 1a 79,19% va 82,54%. Két qua
nghién ctru cia Khorrami va cong su (2012)
chi khir dugc khoang va protein lan lugt 1a
54,0% va 45,0% khi 1én men v6i loai vi
khuan L. plantarum trong 6 ngay [27].

Bang 2. Anh hwong ciia nong do ri dieong va mudi bé sung dén ham luong protein

STT Nghiém thire Ham luwgng protein con lai (%)
Ri dwong (% w/w) NaCl (Y%ow/w) Ngay0O Ngay3 Ngay6 Ngay9 Ngayl12 Ngay15

1 0 0 39,252 26,44%  13,20" 8,939 8,579 8,291
2 0 3 36,06° 25,82' 13,799" 9,12f 8,85% 8,57¢
3 0 5 38,532 27,37" 14,51 8,099 8,52" 8,30f
4 0 7 38,54% 24,15m 14,359 9,35% g Qg5 8,55
5 10 0 39,51 26,93  14,08" 9,58° 9,05 8,56
6 10 3 39,428 27,67" 15,76  9,55° 9,10P 8,80P
7 10 5 39,42* 27,869 17,28 10,03 9,612 9,322
8 10 7 38,382 27,28' 16,04 8,66" 8,30 7,94
9 15 0 38,93 28477 14,93% 915 8,141 7,821
10 15 3 39,308 28,58" 12,82' 8,00 7,24% 6,59
11 15 5 39,872  2956° 14,660 9,449 8,34 8,05"
12 15 7 38,572 29,299 1545 9374 8,251 7,96
13 20 0 38,30° 28,77¢ 1559 9,76° 8,49" 8,209
14 20 3 38,872 30,728 16,21k 9,74° 8,659 8,37¢f
15 20 5 39,78 30,08° 16,67® 9,55° 8,691 8,36f
16 20 7 39,27 30,00° 1657® 9,27° 8,78 8,46%

Ghi chu: Cac s6 liéu trong bang la gid tri trung binh cia 3 lan Idp lai. Trong cing mét cét cde gid tri ¢6
mau ty giong nhau thé hién sy khdc biét khong co y nghia vé mat thong ké o do tin cdy 95%.

Bang 3. So sanh két qud mot s6 nghién cieu vé chitin

Két qui tham khio

Chi tiéu chit San phim

lugng chitin  nghién cqu  1120V8 Raova oo g e Khorrarl v
Bui [20] Stevens [24]  Stevens [25] [26] cong su [27]
Pr"tei(f; /()‘;C’n lai 8,00 13,83 13,9 4,86 8,18 28,8
Tro con lai (%) 3,51 10,53 11,9 2,86 3,60 16,4
Pé‘l’rtgin(({;gﬁ 79,64 - 83,0 59,8 79,19 45,0
Tro k(};}:)duqc 83,02 - 88,0 81,4 82,54 54,0
Thoi gian (ngay) 9 - - 6 9 6

4. Két luan

Két qua san xuat chitin tir vo tdm st duge thuc hién thanh cdng voi cac diéu kién duoc xac dinh
bao gém ndng d¢ ctia vi khuan Bacillus sp. TV11 va vi khuan Lactobacillus sp. T432 1a 20% véi
ty 1& ching gidng 13 1:1 (ndng d6 108 t& bao/ml), méi trudng bd sung ri duong 15% (w/w) va
NaCl 3% (w/w), 1én men véi vi khuin Bacillus sp. TV11 trong 3 ngdy va sau d6 bd sung vi
khuan Lactobacillus sp. T432, tiép tuc 0 d&én 9 ngay. San phdm chitin thu dugc v6i ham luong
protein va tro con lai 1an luot 1 8,00% va 3,51%, twong duong véi ty 1 khir protein va khoang
1an lugt 1a 79,64% va 83,02%.
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