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Linh vwe ky thuit dwoc dé cip

Sang ché lién quan dén ché pham vi sinh mai va quy trinh vi sinh dé xir ly cac
san pham phu cta ddng vét bi€n, va trong mdt so truong hop ca toan bd dong vét bicn,

dé tao ra cac phan rén, phan 16ng va phan lipit chira cac hop chat hitu dung.
Tinh trang ky thuit ciia sang ché

Viéc ché bién c4 va cac dong vat chan dbt bién, nhu tom, cua va tdm nuéc ngot,
tao ra lwong 16n san phim phu tir bién. Hau hét cac san pham phu nay dugc sir dung
trong cac thanh phdm gi4 tri thdp nhu phan bén, thiic dn cho cé hodc thirc dn cho vat
nudi, nhung cc san phdm phu khong dugc sit dung gy ra ganh ning kinh té cho
nganh coéng nghiép ché bién thity san do nhu cau loai bod cac phé liéu nay theo cach
than thién véi méi trudng. Theo mot sb du tinh, cac san phim phu nay chiém dén 25%

tong san lugng cua nganh cong nghiép ca.

Vi du, trong qua trinh ché bién tom cho bude tiép theo 1a 1am déng lanh rdi dua
ra thi truong, lugng 16n phé liéu duogc tao ra vi 35% con tom khong an dugc va phai
loai bod. Céc phé lidu hodc cac san phdm phu nay 1 phan diu nguc va bd xwong ngoai
ctia con tém. Tuy nhién, cac san phim phu nay ciia con tdm gidu cac chét c6 gia tri cao
nhu kitin, protein, chit béo, cac chdt mau carotenoit (astaxantin) va céc chét
khoang.Phén 16n cac san phdm phu khéng an dugc duge loai bé khi vao dat lién hodc
d6 xubng bién, do d6 gy ra cac van dé nghiém trong v& mit mdi trudng va hao ton
dang k& d6i v6i nganh cong nghiép ché bién tom. Hién nay, chi mot lugng nho céc san

phim phu nay duoc sir dung 1am chét bd sung cho thirc dn chin nudi.

K§ thuat chung nhét dé sir dung sin phdm phu ciia tom 1a phoi ning. K¥ thuat
nay kiém soat vé sinh kém va cac san pham nay dugc st dung chit yéu cho dong vat.
Céc phuong phéap khéc sit dung cac hoa chat axit va kiém & cac ndng do khac nhau,
nhiét do khac nhau va thoi gian khac nhau dé chiét kitin va thu hdi cac san pham thiy

phéan protein. Tuy nhién, cdc phuong phép nay gay khir trung hop va khir axetyl khong
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hoan toan ddi véi kitin. Hon nita, cdc phwong phap nay lam phirc tap viéc thu hdi cac

san pham khéc, nhu protein va chat mau.

Céac phuong phép enzym da duoc phat trién dé chiét kitin, cac san pham thuy
phan lipit va cac chit mau. Cac phuong phap nay sir dung céc phan chiét enzym hoic
phén phan tach enzym. Cac nghién ctru khac da thong bao viée sit dung enzym ciia vi
sinh v4t, nhu alcalaza thuong phim, dé chiét protein ra khéi cac san pham phu ctia tdm
va dong vt bién. Viéc két hop alcalaza va pancreatin dé chiét kitin, protein thity phan

va céc lipit mau da duogc thong bao.

Céc quy trinh 1én men lactic da dwoc 4p dung lam phuong 4n thay thé cho cac
quy trinh héa hoc va cac quy trinh enzym néu trén. K¥ thudt lén men la kinh té ma lam
dn dinh va duy tri chit lvong dinh dudng ciia cic san phdm phu. Céc diéu kién t6i wu
d& 1én men phu thudc vao mot sé yéu t6 bao gdm su lya chon va ndng d6 ciia hydrat
cacbon, d0 pH, nhi¢t d9, thoi gian, va su lya chon cac diéu kién hiéu khi hoic cac diéu
kién ky khi. Yéu tb quan trong khac 1a su lra chon vi sinh vét va néng dd nguyén licu
cdy ban dau. Dé tao didu kién thuan loi cho quy trinh 1én men cac san phdm phu cta
tom, gidng cdy tinh khiét chi gbém vi khudn axit lactic (lactic acid bacteria - LAB)
dugc st dung. LAB bao gém Lactobacillus plantarum (Rao, M.S., Stevens, W.F.,
2006, “Fermentation of shrimp biowaste under different salt concentrations with
amylolytic and non-amylolitic Lactobacillus strains for chitin production,” Food
Technology and Biotechnology 44, 83-87; Rao, M.S., Mufioz, J., Stevens, W.F., 2000,
“Critical factors in chitin production by fermentation of shrimp biowaste,” Applied
Microbiology and Biotechnology 54, 808-813; Bhaskar, N., Suresh, P.V., Sakhare,
P.Z., Sachindra, N.M., 2007, “Shrimp biowaste fermentation with Pediococcus
acidolacticiCFR2182: optimization of fermentation conditions by response surface
methodology and effect of optimized conditions on deproteination/demineralization
and carotenoid recovery, “Enzyme and Microbial Technology 40, 1427-1434),
Lactobacillus sp. B2 (Cira, L.A., Huerta, S., Hal, G.M., Shirai, K., 2002, “Pilot scale
lactic acid fermentation of shrimp waste for chitin recovery,” Process Biochemistry
37, 1359-1366; Shirai, K., Guerrero, 1., Huerta, S., Saucedo, G., Castillo, A.,
Gonzalez, R.O., Hall, G.M., 2001, “Effect of initial glucose concentration and

inoculation level of lactic acid bacteria in shrimp waste ensilation,” Enzyme and
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Microbial Technology 28, 446-452), Lactobacillus casei (Shirai 2001), Lactobacillus
paracasei (Jung, W.J., Jo, G.H., Kuk, J.H., Kim, Y.J., Oh, K.T., Park, R.D., 2007,
“Production of chitin from red crab shell waste by successive fermentation with
Lactobacillus paracasei KCTC-3074 and Serratia marcescens FS-3,” Carbonhydrate
Polymers 68, 746-750), Lactobacillus pentosus (Bautista, J., Jover, M., Gutierrez, J.F.,
Corpas, R., Cremades, O., Fontiveros, E., Iglesias, F., Vega, J., 2001, “Preparation of
crayfish chitin by in situ lactic acid production,” Process Biochemistry 37, 229-234;
Shirai 2001), Lactobacillus acidophilus B4495 and Lactobacillus lactis (Bhaskar
2007), Lactobacillus salvarus (Beaney 2005), Enteroccus facium(Beaney 2005),
Pedioccoccus acidilactici (Bhaskar 2007) va Pedioccoccus sp. 1L1/2 (Choorit, W.,
Patthanamanee, W., Manurakchinakorn, S., 2008, “Use of response surface method for
the determination of demineralization efficiency in fermented shrimp shells,” Biores.
Technol. 99, 6168-6173). Ngoai ra, hdn hop gdm bén LAB da dugc sir dung (Bhaskar
2007) va da c6 thong bao vé viée st dung Lactobacillus két hop véi Serratia
marcescens FS-3 (Jung 2007) hoic Staphylococcus carnosus (Shirai 2001). Tuy nhién,
viéc 4p dung cac quy trinh 1én men nay & quy mo cong nghiép khong thanh cdng do

hiéu qua kém ciia cac giong cay cong nghiép.

Viéc 1én men lactic cac san phidm phu ciia tom tao ra cac san phim thuy phan
protein, kitin, cac chét khoang, va chit béo. Kitin va cac chit din xut khir axetyl cla
n6 c6 nhiéu tmg dung trong ndéng nghiép, y sinh hoc, cdng nghiép thuc phim va cong
nghiép gidy, trong khi san pham thiy phan Iéng la ngudn tuyét voi chira cac axit amin
thiét yéu ma c6 thé dugc st dung cho nguoi hodc ddng vat. Bot nhéo lipit chira sterol,
vitamin A va E, va céc chit mau carotenoit nhu astaxanthin ma cé thé duoc st dung

trong thirc &n cho c4 hdi hogic 1am chit mau tw nhién trong cong nghiép thuc phém.

Kitin 14 polysacarit tu nhién chi dugc tim thiy & bd xuong ngoai cia cac loai
giap xdc, 16p biéu bi cia con tring, va thanh té bao ndm méc. Do kitin 12 mot trong s6
cac polyme sinh hoc phd bién nhét, cac ung dung trong y sinh, trong cong nghé sinh
hoc va trong cong nghiép cua n6 da dugc quan tdm mot cach ddc biét. Chitosan la hop
chét poly-(B-1-4)-N-axetyl-D-glucosamin tao ra dugc bang cach khir axetyl héa kitin
(B-1-4)-N-axetyl-D-glucosamin. Glucosamin la amino monosacarit thu dugc bang

cach khtr polyme hda chitosan. Hop chét nay tham gia vao viéc cdu thanh céc
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glycosaminoglycan, 1a nhém polysacarit phirc ngoai bao chinh. Glucosamin sulphat,
glucosamin hydroclorua va N-axetyl-glucosamin thuong dugc st dung riéng r& hoic 1a

mot phan ctia hdn hop.

Né6i chung, san phdm thiy phan Iéng chira lwong 16n cac axit amin thiét yéu,
bidu thi gi4 tri dinh dudng cao giai thich cho viéc st dung né 1am chét bd sung dinh
dudng cho ddng vat va trong nudi trdng thiy san hodc 1am ngudn nito trong moéi
truong sinh truéng cho vi sinh vat. Ngoai ra, cic san phim thiy phan nay con 1a ngudn
axit amin tu do va c6 thé duoc sir dung 1am tac nhén kich thich sinh hoc dé nudi dudng

thuc vat.

Astaxantin (3,3 ’-dihydroxy-f,B-caroten-4,4'-dion), 1a ketocarotenoit thu dugc tir
B-caroten bi oxy hoéa, trong tu nhién dugc tim thiy & cac sinh vat bién va cac sinh vét
thiy sinh thong thuong. Do ¢6 méau héng hap dan, c6 chirc nang sinh hoc lam tién chét
vitamin A, va hoat tinh chéng oxy hoéa, nén astaxantin c¢6 thé dugc sir dung 1am chét
tao mau trong thyc phim va trong duoc phidm. Trong céu tric cla astaxantin, tim thiy
hai nguyén tir cacbon khong dbi xing giéng nhau & vi tri C3 va C3'. Tuy nhién, trans-

asthaxanthin 13 carotenoit phd bién nhét v& mat dinh luong trong cac loai giap xac.

Céc tai liéu boc 16 cac san phdm nay va cac san phdm khéc caa qua trinh 1én
men lactic bao gébm: Sanchez-Machado et al. “Quantification of organic acids in
fermented shrimp waste by HPLC” Food Technology and Biotechnology, volume 46,
456 (2008); Sanchez-Machado et al. “High-performance liquid chromatography with
fluorescence detection for quantitation of tryptophan and Tyrosin in a shrimp waste
protein concentrate”, Journal of Chromatography B, volume 863, 88 (2008); Lopez-
Cervantes et al., “Quantitation of glucosamine from shrimp waste using
HPLC”Journal of Chromatographic Science, volume 45, 1 (2007); Lopez-Cervantes
et al, “Quantification of astaxanthin in shrimp waste hydrolysate by HPLC”
Biomedical Chromatography, volume 20, 981 (2006); Lopez-Cervantes et al., “High-
performance liquid chromatography method for the simultaneous quantification of
retinol, alpha-tocopherol, and cholesterol in shrimp waste hydrolysate” Journal of

Chromatography A, volume 1105, 1-2 (2006); Lopez-Cervantes et al., “Analysis of
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free amino acids in fermented shrimp waste by high-performance liquid

chromatography”, Journal of Chromatography A, volume 1105, 1 (2006).
Ban chit k§ thuit ciia sang ché
Sang ché dé xuét ché pham vi sinh va quy trinh phan giai sinh hoc.

Mot ché phim vi sinh chita (a) mot hodc nhiéu vi khuan axit lactic (LAB) va (b)
mot hodic nhidu hodc hai hodc nhiéu vi sinh vat duge chon tir nhém bao gém cac gibng
Bacillus, Azotobacter, Trichoderma, Rhizobium, Clostridium, Pseudomonas,
Streptomyces., Micrococcus, Nitrobacter va Proteus. Theo cdc phuong 4n dugc uu
tién, it nhat 13 mot trong sd cac ching Bacillus, Azotobacter, Trichoderma, Rhizobium,
Clostridium, Pseudomonas, Streptomyces., Micrococcus, Nitrobacter va Proteus la
ching phan giai kitin vi tao ra kitinaza (vi dy, endokitinaza va/hodc exokitinaza).
Trong mot sé ché phidm vi sinh, LAB dugc chon trong sd cac gibng bao gdm
Lactobacillus, Pediococcus, Lactococcus, vi Streptococcus. Néu LAB la
Lactobacillus, tbt hon néu LAB 1a Lactobacillus acidophilus va/hoac Lactobacillus
casei, tot hon nita 13 Lactobacillus acidophilus (Bioderpac, 2008)va Lactobacillus
casei (Bioderpac, 2008).

Tt hon, néu Bacillus trong ché phdm nay dwgc chon tir nhém bao gbm Bacillus
subtilis, Bacillus cereus, Bacillus megaterium, Bacillus licheniformis va Bacillus
thuringiensis, t6t hon nita 13 Bacillus subtilis (SILoSil® BS), Bacillus cereus
(Bioderpac, 2008), Bacillus licheniformis (Bioderpac, 2008)va Bacillus thuringiensis
cac chiing HD-1 va HD-73 (SILoSil® BT).

Tét hon, néu Azotobacter trong ché phdm nay 1a Azotobacter vinelandii, tSt hon

nita 1a Azotobacter vinelandii (Bioderpac, 2008).

Tt hon, néu Trichoderma trong ché phim nay 13 Trichoderma harzianum, t6t

hon nita 1a Trichoderma harzianum (TRICHOSIL).

Tét hon, néu Rhizobium trong ché phdm nay 1a Rhizobium japonicum, tot hon

nita 1 Rhizobium japonicum (Bioderpac, 2008).
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Tét hon, néu Clostridium trong ché phdm nay 13 Clostridium pasteurianum, t6t

hon nita 1a Clostridium pasteurianum(Bioderpac, 2008).

Tot hon, néu Pseudomonas trong ché pham nady 1a Pseudomonas fluorescens,

tbt hon nita 1a Pseudomonas fluorescens (Bioderpac, 2008).

Ché phém vi sinh khac chra mdt hodac nhiéu hozic hai hodc nhiu vi sinh vat
dugc chon tr nhém bao gdm Bacillus subtilis ((SILoSil® BS), Bacillus cereus
(Bioderpac, 2008), Bacillus megaterium (Bioderpac, 2008), Azotobacter vinelandii
(Bioderpac, 2008), Lactobacillus acidophilus (Bioderpac, 2008), Lactobacillus casei
(Bioderpac, 2008), Trichoderma harzianum (TRICHOSIL), Rhizobium japonicum
(Bioderpac, 2008), Clostridium pasteurianum (Bioderpac, 2008), Bacillus
licheniformis (Bioderpac, 2008), Pseudomonas fluorescens (Bioderpac, 2008),
Bacillus thuringiensis cac ching HD-1 va HD-73 (SILoSil® BT), Streptomyces
(Bioderpac, 2008), Micrococcus (Bioderpac, 2008), Nitrobacter (Bioderpac, 2008) va
Proteus (Bioderpac, 2008).

Theo phuong 4n khac, ché phidm vi sinh chta Lactobacillus acidophilus
(Bioderpac, 2008) va/hoac Lactobacillus casei (Bioderpac, 2008).

Ché phdm vi sinh dugc dic biét wu tién chira cac chung Bacillus subtilis
(SILoSil® BS), Bacillus cereus (Bioderpac, 2008), Bacillus megaterium (Bioderpac,
2008), Azotobacter vinelandii (Bioderpac, 2008), Lactobacillus acidophilus
(Bioderpac, 2008), Lactobacillus casei (Bioderpac, 2008), Trichoderma harzianum
(TRICHOSIL),  Rhizobium  japonicum  (Bioderpac,  2008),  Clostridium
pasteurianum(Bioderpac, 2008), Bacillus licheniformis  (Bioderpac, 2008),
Pseudomonas fluorescens (Bioderpac, 2008), Bacillus thuringiensis HD-1 va HD-73,
Streptomyces (Bioderpac, 2008), Micrococcus(Bioderpac, 2008), Nitrobacter
(Bioderpac, 2008) va Proteus (Bioderpac, 2008).

Ché phdm vi sinh dugc wu tién 12 HQE. HQE dugc luu giit tai ¢ BO Suu tap
Giéng M§ (American Type Culture Collection - ATCC) Manassas, VA, USA ngay
27/4/2010 va dugc cp sb hiéu luu giit dé dang ky sang ché PTA-10861.
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Céc vi sinh vt phan lap dugc dugc chon tir nhém bao gém Bacillus subtilis
(SILoSil® BS), Bacillus cereus (Bioderpac, 2008), Bacillus megaterium (Bioderpac,
2008), Azotobacter vinelandii (Bioderpac, 2008), Lactobacillus acidophilus
(Bioderpac, 2008), Lactobacillus casei (Bioderpac, 2008), Trichoderma harzianum
(TRICHOSIL), Rhizobium japonicum (Bioderpac, 2008), Clostridium pasteurianum
(Bioderpac, 2008), Bacillus licheniformis (Bioderpac, 2008), Pseudomonas
Sfluorescens (Bioderpac, 2008), Bacillus thuringiensi cac ching HD-1 va HD-
73(SILoSil® BT), Streptomyces (Bioderpac, 2008), Micrococcus (Bioderpac,
2008),Nitrobacter (Bioderpac, 2008) va Proteus (Bioderpac, 2008) cling dugc boc 10.

Quy trinh phan giai sinh hoc bao gdm budc tron dong vét bién hoic san pham
phu cia dong vat bién v6i ché phdm vi sinh bit ky trong sé cac ché phdm vi sinh néu
trén dé tao ra hdn hop; 1én men hdn hop nay; va tach hdn hgp nay thanh cac phan rén,
phén trong nudc va phan lipit. Khac véi cac quy trinh phén giai sinh hoc da biét, quy
trinh phan giai sinh hoc theo sang ché tao ra chitosan va glucosamin ma c6 thé dugc
tim thdy trong phan trong nu6c. Tt hon, néu dong vét bién 13 dong vat chan dbt bién,
nhu tdm, tdm nudc ngot, cua hodc loai nhuyén thé. Theo mot sb phuong an, dong vat

bién 1a c4 hodc san phdm phu cta ca nhu da c4, thit ca hodc co quan ciia ca.
M ta vin tit cac hinh vé

Fig. 1 12 so db thé hién quy trinh phén giai dwoc wu tién dbi véi cac san phdm

phu cua tom.

Fig.2 1a dd thi thé hién do pH va téng d6 axit chudn do dugc trong qua trinh 1én

men lactic cac sadn pham phu ctia tom.
M0 ta chi tiét sang ché

Thuit ngit “dong vat bién” duoc sir dung trong ban md ta ndy dé chi dong vt
bét ky sdng & dai dwong, bién hodc nudc ngot. Pong vét bién bao gdm ca ca va céac

dong vat chan dbt bién.

Thuét ngit “dong vat chan dbt bién” duoc st dung trong ban md ta nay dé chi

dong vat bién khong xuwong sdng c6 bd xuwong ngoai ma song & dai duong, bien hoic
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nuée ngot. Cac dong vat chan dbt bién thuong c6 phan than phan khuc, va cac phan
phu ndi véi nhau. Cac déng vét chan ddt bién 1a thanh vién cia nganh phu Crustacea.
Céac nhom Crustacea duoc uu ti€n bao gém Branchiopoda (vi du, tom nudc man,
Cladocera va Triops), Cephalocardia (vi du, tdom hinh méng ngua), Maxillopoda (vi
du, nhom chan rdu va dong vat chan chéo (dong vat nbi)), Ostracoda (vi du, phu 16p

v6 cting) va Malacostraca (vi du, cua, tom hiim, tom, lodi nhuyén the, v.v.).

Thuat ngit “san pham phu” duge st dung trong bén md ta nay dé chi phan bat
ky cta dong vét bién. Theo mot s6 phuong an, san phdm phu dugc tao ra bing cach
ché bién coéng nghiép dong vat bién. Vi dy, trong nganh cong nghiép ché bién tom,
phéin diu nguc va bd xwong ngoai 14 cac san phim phu cta tém. Trong nganh cong

nghiép ché bién cua va tom hum, by xwong ngoai (v6) la san pham phu.

Theo mot sé phuong 4n, toan by dong vat chan dbt c6 thé duoc st dung trong
quy trinh phén giai sinh hoc. Vi dy, nhiéu loai nhuyén thé khi truéng thanh dai khoang
tir 1 dén 2 xang ti met (tir 0,4 dén 0,8 inso) nhung mot vai loai sinh trudng dén kich
thude nim trong khoang tir 6 dén 15 xing ti met (tir 2,4 dén 5,9 inso). Dau cta loai
nhuy@n thé chira it nhét 1a ba thanh phén: (1) cac axit béo omega-3 tuong ty nhu cic
axit ndy trong dau c4, (2) céc axit béo omega-3 lién hop v6i cac phospholipit va (3)
chét chdng oxy hoa astaxanthin. Ngoai ra, by xuong ngoai chira florua. Do vy, cac
thanh phan nay c6 thé dugc tach ra trong quy trinh phan giai sinh hoc sao cho thanh

phén dau dugc tich ra trong phin m& va florua dugc tich ra trong phén Iéng.

Thuat ngit “ché phdm vi sinh” dugc st dung trong ban md ta nay dé chi mai
truong 1éng, ran hodc dang gelatin chita hoic d& mot cach vat Iy mot hodc nhiéu vi
sinh vat, tdt hon 14 hai hoic nhiéu vi sinh vat. Céac ché phém vi sinh bao gﬁ“)m, nhung
khong chi gidi han ¢, dich 1én men chira mot hodc nhidu vi sinh vat va gidng cdy ma
thuong duoc st dung dé mdi dich 1én men va chira vi sinh vat & ndng d6 cao hon ndng
d6 trong dich 1én men. Cac ché phim vi sinh chitra cac loai/ching thudng dugc goi 1a
“Céc ché phim vi sinh Bioderpac”, dé chi ché phim chira mdt hodc nhiéu vi sinh vat

hodc két hop mdt hodc nhiu vi sinh vét véi céc vi sinh vat khéc.

Thuét ngit “vi sinh vét phan 14p dugc” dugc sir dung trong ban md ta nay dé chi

moi trudng 16ng, rin hodc dang gelatin chira hodc d& mot cach vat Iy mot vi sinh vat.
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Céc ché phém vi sinh dugc bdc 10 hodc cac vi sinh vat phan 1dp dugc cod thé
duoc két hop véi céc vi sinh vat khac dé tao ra ché phém vi sinh m&i ma c¢6 thé duge
sit dung cho cac quy trinh khac vé6i quy trinh theo sang ché. Viéc lwa chon (céc) vi
sinh vat da dugc boc 1§ phu thude vao céc déc tinh sinh hoc cua n6 (vi du, san lugng
cac enzym phén giai protein hodc hydrat cacbon hodc kitin), cac vi sinh vat khac dugc
chon va quy trinh c6 4p dung két hop. Viéc lwa chon cac thanh phan va quy trinh nay
1a da biét rd dbi v6i ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat nay theo

phén boc 16 trong ban mo ta ndy.

Mot ché phdm vi sinh chira (a) mot hodc nhidu vi khuan axit lactic (LAB) va (b)
mot hodc nhiéu hodc hai hodc nhidu vi sinh vét duoc chon tir nhém bao gbm céc gibng
Bacillus, Azotobacter, Trichoderma, Rhizobium, Clostridium, Pseudomonas,
Streptomyces., Micrococcus, Nitrobacter va Proteus. Theo cac phuong &n dugc uu
tién it nhat 12 mot hodc nhiéu, hai hodc nhiéu hodc ba hodc nhiéu trong sb6 Bacillus,
Azotobacter, Trichoderma, Rhizobium, Clostridium, Pseudomonas, Streptomyces.,
Micrococcus, Nitrobacter va Proteus 1a chung phan giai kitin vi tao ra kitinaza (vi du,
endokitinaza va/hodc exokitinaza). Trong mot s6 ché phadm vi sinh, LAB dugc chon
trong s6 cac gibng Lactobacillus, Pediococcus, Lactococcus, Vi Streptococcus. Néu
LAB laLactobacillus, thi t6t hon néu LAB 1a Lactobacillus acidophilus va/hoic
Lactobacillus casei, t6t hon nita laLactobacillus acidophilus (Bioderpac, 2008)
vaLactobacillus casei (Bioderpac, 2008).

Tét hon, néu Bacillus trong ché phim nay dugc chon tir nhém bao gém céc
ching Bacillus subtilis, Bacillus cereus, Bacillus megaterium, Bacillus licheniformis
va Bacillus thuringiensis, tbt hon nita 13 Bacillus subtilis (SILoSil® BS), ,Bacillus
cereus (Bioderpac, 2008), Bacillus licheniformis (Bioderpac, 2008) va Bacillus
thuringiensis HD-1 va HD-73 (SILoSil®BT).

Tét hon, néu Azotobacter trong ché phadm nay 13 Azotobacter vinelandii, tt hon

nita 1a Azotobacter vinelandii (Bioderpac, 2008).

Tét hon, néu Trichoderma trong ché pham nay 1a Trichoderma harzianum, tbt

hon nita 13 Trichoderma harzianum (TRICHOSIL).
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Tét hon, néu Rhizobium trong ché phim nay 1& Rhizobium japonicum, tbt hon

nita 1& Rhizobium japonicum (Bioderpac, 2008).

Tét hon, néu Clostridium trong ché phdm nay 1a Clostridium pasteurianum, t6t

hon nita 1a Clostridium pasteurianum(Bioderpac, 2008).

Tot hon, néu Pseudomonas trong ché pham nay 1a Pseudomonas fluorescens,

t6t hon nita 1a Pseudomonas fluorescens (Bioderpac, 2008).

Ché pham vi sinh khac chira mdt hodc nhiéu hodc hai hodc nhiéu vi sinh vat
dugc chon tir nhém bao gdm céac chung Bacillus subtilis (SILoSil® BS), Bacillus
cereus (Bioderpac, 2008), Bacillus megaterium (Bioderpac, 2008), Azotobacter
vinelandii  (Bioderpac, 2008), Lactobacillus acidophilus (Bioderpac, 2008),
Lactobacillus casei (Bioderpac, 2008), Trichoderma harzianum (TRICHOSIL),
Rhizobium japonicum (Bioderpac, 2008), Clostridium pasteurianum (Bioderpac,
2008), Bacillus licheniformis (Bioderpac, 2008), Pseudomonas fluorescens
(Bioderpac, 2008), Bacillus thuringiensis HD-1 va HD-73 (SILoSil® BT),
Streptomyces (Bioderpac, 2008), Micrococcus (Bioderpac, 2008), Nitrobacter
(Bioderpac, 2008) va Proteus (Bioderpac, 2008).

Theo phwong 4n khac, ché phdm vi sinh chta Lactobacillus acidophilus

(Bioderpac, 2008)va/hodcLactobacillus casei (Bioderpac, 2008).

Ché phdm vi sinh duoc dic biét vu tién chta cac chungBacillus subtilis
(SILoSil® BS), Bacillus cereus (Bioderpac, 2008), Bacillus megaterium (Bioderpac,
2008), Azotobacter vinelandii (Bioderpac, 2008), Lactobacillus acidophilus
(Bioderpac, 2008), Lactobacillus casei (Bioderpac, 2008), Trichoderma harzianum
(TRICHOSIL), Rhizobium japonicum (Bioderpac, 2008), Clostridium pasteurianum
(Bioderpac, 2008), Bacillus licheniformis (Bioderpac, 2008), Pseudomonas
fluorescens (Bioderpac, 2008), Bacillus thuringiensis HD-1 va HD-73 (SILoSil® BT),
Streptomyces (Bioderpac, 2008), Micrococcus (Bioderpac, 2008), Nitrobacter
(Bioderpac, 2008) va Proteus (Bioderpac, 2008).

Ché pham vi sinh dugc vu tién dé st dung trong quy trinh phén giai sinh hoc 14

HQE. HQE duoc luu gitt & B6 Suu tip Gibng My (ATCC) Manassas, VA, USA ngay
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27/4/2010 va duge cép sb hiéu luu giir dé dang ky sang ché PTA-10861. HQE 14 quan
hop vi sinh tao nén boi céc vi sinh vét thu dugc tir dat phi nhi€u va céc vi sinh vt tir
cac ngudn thuong mai. Cac vi sinh vat tao nén céc ngudn thwong mai bao gdm
Bacillus subtilis(SILoSil® BS), Bacillus thuringiensis cac ching ND-1 va HD-
73(SILoSil® BT) va Trichoderma harzianum, déu thu dugc tir Biotecnologia
Agroindustrial S.A. DE C.V., Morelia, Michoacan, cac vi sinh vit Mexico dugc goi la
“Bioderpac 2008 theo chung hodc loai va chung c6 thé thu dugc tr HQE. Tuy nhién,
phdn nhom phu vi sinh vat trong HQE ciling ¢6 thé duoc st dung. Cac vi sinh
vatBacillus subtilis (SILoSil® BS), Bacillus thuringiensis (SILoSil® BT) va
Trichoderma harzianum (TRICHOSIL) tao ra cac enzym phan giai kitin ma la dac biét
quan trong khi bt d4u qua trinh phan giai sinh hoc. Cac enzym phan giai kitin tham
gia phan giai kitin chira cac phén rin ma c6 thé can tré budc phan giai tiép theo. Céc
sinh vAt nay coOn tao ra proteaza, lipaza va cac enzym khac tao diéu kién thuan lgi cho

viéc phan giai protein, chit béo va hydrat cacbon.

Thuét ngtt “HYTb dugc sit dung trong ban mo ta nay dé chi phén trong nudc
thu duoc tir quy trinh phan giéi sinh hoc. HYTb thuong chira céc axit amin (khoang tir
3% trong luong dén 12% trong lugng, thuong 13 khoang 12% trong luong), chitosan
(khoang 1,2% trong lugng), glucosamin (khoang 1% trong luong) va cac nguyén t6 vi
luong (khoang 6% trong luong) bao gbdm canxi, magie, kém, dbng, sit va mangan.
Luong chitosan c6 thé nam trong khoang tir 0,5% trong lugng dén 1,5% trong luong,
tdt hon nita 12 ndm trong khoang tir 1,0% trong lugng dén 1,5% trong luong. Lugng
glucosamin cé thé nam trong khoang tir 0,5% trong luong dén 1,5% trong lugng, tdt
hon nita 13 ndm trong khoang tir 1,0% trong luong dén 1,5% trong luong. Tong luong
chitosan va glucosamin nim trong khoang tir 2,0 dén 2,5% trong lwgng. HYTb con
chira cic enzym nhu céc enzym lactic, proteaza, lipaza, kitinaza, axit lactic, polypeptit
va hydrat cacbon khac. Trong luc riéng cua HYTb thuong nim trong khoang tir 1,050
dén 1,054. Ham luong axit amin trung binh cia HYTb dbi v&i mot sb axit amin nhét

dinh dugc thé hién trong Bang 1.
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Bang 1
Ham luong axit amin trong cac san phdm thiy phan dang bot kho
(mg/g trong lugng kho)
Axit amin Cdc san phdam thiyy phdn
dang bot kho

Axit aspartic 38

Axit glutamic 39
Serin 16
Histidin* 9
Glyxin 28
Threonin* 14
Alanin 36,1
Prolin | 25,8
Tyrosin* 70
Arginin 22,2
Valin* 20
Metionin* 16,4
Isoleuxin* 18.3
Tryptophan* 3,1
Leuxin* 23
Phenylalanin* 39
Lysin* 13
Téng cong 431
*Céc axit amin thiét yéu 226

HYTb thuong dugc tao ra bang cach ly tim san pham 1én men thu duge boi san
phim ctia qua trinh phén giai sinh hoc. Khi quy trinh phén giai sinh hoc dién ra, cac
chét dinh dudng di v6i cac vi sinh vat diing cho quy trinh phan giai sinh hoc, vi dy,
HQE, duoc phan giai hét va do pH giam do axit sinh ra trong qua trinh 1én men. Diéu
nay khién cho céc vi sinh vét trong san phém 1én men chét hodc khong hoat dong. Tuy
theo trong lyc va thoi gian cta budce ly tAm san pham 1én men, cé4c vi sinh vat ndy c6

thé duoc tim thiy trong HYTb. Do viy, HYTb ¢6 thé bao gdm mot hodc nhidu thanh
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phén bat ky trong s cac thanh phan néu trén, vi du, chitosan va glucosamin, két hop
v6i toan bd hodc mot phan thanh phin vi sinh hién c6 clia qua trinh 1én men khi ding
lai. Theo cach khéc, budce ly tAm c6 thé duoc thyc hién dén khi hdu nhu toan bd thanh
phén vi sinh bi phéan giai ra khéi HYTb. Trong cic truong hgp d6, thanh phén vi sinh
c¢6 thé bi ly tAm vao phdn HYTc. Theo cach khac, HYTc c6 thé duoc tach ra khoi
HYTb bing céch ly tim v&i van tdc thap. Luc d6, HYTb c6 thé dugc ly tdm dé tao ra

vién chira vi sinh vt va dung dich nuéc HYTb khong chira vi sinh vit.

Thuét ngit “HYTc” duoc st dung trong ban md ta nay dé chi phan rén thu dugc
tlr quy trinh phan giai sinh hoc. Thanh phén chinh ciia HYTc 1a kitin. Chat nay thuong
c6 phéan tir lugng trung binh khodng 2300 dalton va chiém khoang 64% trong lwong
ché phdm. HYTc chira khoang 6% céc chit khoang bao gbm canxi, magie, kém, dong,
sdt va mangan, khoang 24% trong lugng protein va 6% nudc. N6 ¢ trong luc riéng
khoang 272kg/m?. Kitin trong HY Tc thudng chtra cac vi sinh vt tir san pham 1én men
kém theo nd. Céc vi sinh vat phan giai kitin c6 xu huéng két hop véi kitin rin. Pidu
nay dugc dua ra trén co s¢ ai luc cua cac vi sinh vat phan giai kitin d6i v6i co chét
kitin. Do vay, HYTc con ¢6 thé chira cac vi sinh vét phén giai kitin trtr khi thuc hién
cac budce loai bé chung. Trong trwong hgp HQE, cac vi sinh vat phan gidi kitin nay
bao gf”)m mot hodc nhiéu vi sinh vat san sinh kitinaza va/hodc exokitinaza néu trén.
Céc vi sinh vét ndy bao gdm, nhung khong chi giéi han &, Bacillus subtilis(SILoSil®
BS)Bacillus thuringiensis cac ching HD-1 va HD-73(SILoSil® BT), va Trichoderma
harzianum(TRICHOSIL). Céc vi sinh vat phan gii kitin c6 thé duoc loai ra khoi kitin
ran bang cach tiét tring, thanh tring hoic rira kitin bing cac hop chit khang khuén
nhu xa phong hodc clo. HYTc con cé thé chira cac vi sinh vét khac nita ¢ mit vao
cudi quy trinh phan giai sinh hoc do su c6 mit cia san pham 1én men con lai hoic ly

tam HYTb.
Quéan hop HQE

Céc vi sinh vét sau trong HQE dugc tin 1a tham gia vao quy trinh phan giai sinh
hoc va céc dic tinh da biét cua ching. Trong mot sé trudng hop, ching vi sinh dugc
xéc dinh 12 “Bioderpac, 2008”. Khi khong biét loai, thi loai va chiing dugc xéc dinh 14
“Bioderpac, 2008”.
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HQE dugc luu gitt & ATCC ngay 27/4/2010 va duoc cip sd hiéu luu gitr dé
dang ky sang ché PTA-10861.

Bacillus subtilis (SILoSil® BS) 13 vi khuin Gram dwong wa nhiét trung binh va
sinh truéng & nhiét do t6i wu nam trong khoang tir 25 d¢én 35°C. Vi khudn nay hiéu khi
va c6 thé sinh truong trong didu kién yém khi va sir dung nhiéu loai ngudn cacbon. Vi
khuAn nay c6 hai nitrat reductaza, mot trong sb chung dwoc st dung cho qué trinh
ddng hoa nito. Vi khuén nay c6 kha ning tiét ra amylaza, proteaza, pululanaza,

kitinaza, xilanaza va lipaza.

Bacillus thuringiensis (Céc ching HD-1 va HD-73 (SILoSil® BT)) 1a vi khuén
Gram duong yém khi khong bét budc, & dang 10ng roi c6 vanh 16ng rung. Cac ching
HD-1 va HD-73 tong hop cac tinh thé c6 dang hinh hoc phong phii ¢6 hoat tinh protein
va trir sdu trong giai doan bao tir. Cac ching HD-1 va HD-73 tiét ra cAc exochitanaza
khi & trong mdi trudng chira kitin va c6 thé dugc sir dung cho qué trinh phan giai phé

liéu cua ddng vat giap xac trong qua trinh san xuat chitooligosacarit.

Bacillus cereus (Bioderpac, 2008) 1a vi khuén hiéu khi khong bit budc, Gram
duong, va tao bao tir. N6 ua nhiét trung binh va sinh truéng & nhiét do t8i wu nidm
trong khoang tu 20 dén 40°C. N6 tao ra cdc chdt khang sinh zwittermixin A va

kanosamin.

Bacillus licheniformis (Bioderpac, 2008) la vi khuin Gram duong, c6 thé vén
dong, tao bao tir va yém khi khong bat budc. N6 tao ra baxitraxin, alpha amylaza,
lactamaza, proteaza va phosphataza kiém tinh. Py 14 vi sinh vat khong gdy bénh két

hop vai thuc vat hodc nguyén liu thuc vat.

Bacillus megaterium (Bioderpac, 2008) 1a vi khuan Gram duong hiéu khi. N6
dugc xem 1a loai hoai sinh. N¢ tao ra glucoza dehydrogenaza, penixilin amydaza, beta-

amidaza va proteaza trung tinh.

Lactobacillus acidophilus (Bioderpac, 2008) thuéc mét trong tam loai vi khun
axit lactic. N6 1a Gram duong, khong tao bao tir va tao ra axit lactic trong qud trinh 1én

men str dung lactoza 14 ngudn cacbon chinh dé sinh ning lugng. N6 sinh truéng khi c6
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hoic khdng c6 oxy trong mdi trudong axit (do pH ndm trong khoang tir 4 d&n 5). N6 tao

ra bactereoxin goi la lactacin B, cac axit hitu co, diaxetyl va hydro peroxit.

Lactobacillus casei (Bioderpac, 2008) wa nhiét trung binh, yém khi khong bit
budc ma 1a Gram duong va khong tao bao tir. N6 c¢6 kha nang thich nghi v6i nhiét do
lanh. D6 pH tdi wu cho sy sinh truéng cta n6 1a 5,5. N6 1én men galactoza, glucoza,
fructoza, manoza, manitol, va axetylglucosamin. Loai nay c6 thé sinh trudng trong
khoang do pH va nhiét d6 rong. N6 tao ra enzym amylaza. N6 ¢ ché sinh truéng cta
vi khuin gy bénh nhuH. pyloribang cach lam giam d6 pH trong sudt qua trinh tao ra
(1) cac axit hitu co nhu axit axetic, axit proprionic hodc axit lactic hodc (2) hydro

peroxit. Vi sinh vit nay tict ra cac bacteroxin.

Pseudomonas fluorescens (Bioderpac, 2008) 1a vi khuén c6 nhiéu 16ng roi, hiéu
khi bt budc va nhiét d6 tdi vu cho qué trinh sinh truéng cta n6 nam trong khoang tir
25 dén 35°C. N6 tao ra lipaza va proteaza bén nhiét. N6 1a sinh vét d6i khang véi nhiéu
chung nim trong dAt. N6 tao ra cac chét chuyén héa phu nhu khéng sinh, sit chelat, va
xyanua. NO tao ra endochitanaza va xenlulaza trong cic mdi trudong co nong do

glucoza khac nhau.

Trichoderma harzianum (TRICHOSIL) 12 nAm hoai sinh. N6 ¢6 tac dung khang
sinh va canh tranh sinh hoc va vi 1y do d6 c6 céac déc tinh kiém so4t sinh hoc. N6 tao ra
cac enzym phén huy thanh té bao hoac két hop cac hoat tinh nay. N6 tao ra glucanaza,
kitinaza, lipaza, va proteaza ngoai bao khi n6 tuong tdc v6i mot s nAm méc gay bénh,

nhu Fusarium.

Rhizobium japonicum (Bioderpac, 2008) 1a vi khuan cb dinh dam. N6 téng hop
hé hydrogenaza tham gia vao viéc tai sinh hydro dé tranh hao hut hydro trong qua trinh

¢ dinh dam.

Azotobacter vinelandii (Bioderpac, 2008) la vi khuin hiéu khi. N¢ tao ra

nitrogenaza va c6 kha nang c6 dinh dam.

Clostridium pasteurianum (Bioderpac, 2008) 1a vi khudn Gram duong, yém khi
bét budc. N6 tao ra feroxin (protein van chuyén dién tir) c6 vai trd cho dién i truc tiép

trong qué trinh khir sét trong protein.

-16-



23530

Proteus vulgaris (Bioderpac, 2008) 1a vi khudn Gram dwong, yém khi bét budc,
sinh truéng & nhiét 6 gan 23°C. N6 phan gidi protein thanh axit amin tu do nho céc

enzym ma no tao ra.

Streptomyces sp. (Bioderpac, 2008) 1a vi khudn Gram duong trong dit. N6 tao
ra nhidu enzym chuyén héa cac chit dinh dudng da dang. N6 co thé sbng sét trong céc
thay @i dang ké vé nhiét do, do 4m va ngudn dinh dudng. Cac enzym ngoai bao dugc
tao ra béi cac vi khudn nay st dung kitin va chitosan lam co chat & d6 pH nam trong
khoang tr 4,5 dén 6,5 va & 60°C. Day la cac diéu kién hinh thanh trong cac giai doan
b&t d4u va giai doan két thic clia qué trinh 1én men lactic trong quy trinh phén giai
sinh h(_)c.

Nitrobacter sp. (Bioderpac, 2008) 1a vi khudn Gram am, hiéu khi, chuyén hoéa
nitrit thanh nitrat. N6 sinh truéng & d6 pH nim trong khoang tir 6 dén 9 va & nhiét do
nam trong khoang tir 10 dén 34°C. Vi khudn nay phan giai cac polyme hitu co nhu
kitin thanh céc hop chdt ma cac sinh vat khac st dung, nhu Pseudomonas

fluorescens() va Rhizobium japonicum(Bioderpac2008).

Micrococcus sp. (Bioderpac, 2008) 1a vi khudn Gram dwong hinh cdu. Vi sinh
vat nay két hop véi Streptomyces sp () c6 kha nang phan giai cic chét dan xuét kitin

dang keo.
Céc nhom va hoat tinh enzym cua cac vi sinh vat trong HQE

Qua trinh phén giai sinh hoc céc thanh ph?ln cua dong vat bién hoic cac san
phAm phu cén c¢6 cac enzym thily phan nhu proteaza, lipaza, va kitinaza. Céc ché phdm

vi sinh theo sang ché chira m{t hodc nhiéu enzym nhu vay.

Nhoém vi sinh vat chinh trong HQE 1a Lactobacillus acidophilus (Biodepac
2008), Bacillus subtilis (SILoSil® BS), Pseudomonas fluorescens (Biodepac 2008),
Bacillus licheniformis (Biodepac 2008) va Trichoderma harzianum (TRICHOSIL).
Céc vi sinh vat nay c6 kha nang phén giai sinh hoc dong vét chén dbt hodc cac san
phém phu cia dong vat chan dbt. Mot hoic nhiéu thanh vién ctia nhém chinh nay con

¢6 tac dung hiép ddng khi két hop véi cac vi sinh vat khéc trong HQE.
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Nhoém vi sinh vét thir nhit bao gdm cac vi sinh vat gdy giam d6 pH va lam 6n
dinh sy 1én men do tao ra cac axit hitu co va hydro peroxit. Nhém nay bao gdém
Lactobacillus acidophilus(Biodepac 2008) va Lactobacillus casei (Biodepac 2008).
Hoat tinh ctia chiing 1 quan trong khi bit diu 1én men va trong céc giai doan cudi clia
qua trinh 1én men dé tao ra do pH t&i wu cho cac enzym giy thay phan. Hoat tinh cta
chung con tao ra méi trudng giéng ngin ngira sy sinh truéng cia cac vi sinh vat khong
mong mudn va hd trg qua trinh khir khoang cta cac phé liéu kitin. Lactobacillus

acidophilus(Biodepac 2008) 1a thanh vién cia nhém chinh nay.

Nhém vi sinh vét thir hai bao gdm cac vi sinh vat tao ra cic enzym ngoai bao.
Nhom thir hai nay bao gém Bacillus subtilis (SILoSil® BS), Bacillus cereus (Biodepac
2008), Trichoderma harzianum (Biodepac 2008), Rhizobium japonicum (Biodepac
2008) va Azotobacter vinelandii (Biodepac 2008). Cac mach kitin trong dong vat chan
dbt hodc cac san phidm phu cta dong vat chan ddt dugc két hop véi cac phén tir
protein. Viéc tach cac polyme niy cin budc thiy phan bdi cdc enzym phan giai kitin
va céc enzym phan gidi protein do cic vi sinh vat nay tao ra. C4 hai loai enzym nay
pha v& mach & phan bén trong cta polyme dé tao ra cac oligome c6 kich thuéc da
dang. Tac dung cua céc enzym nay dat dugc theo cach lan lugt trong céc pha trung
gian va pha cubi clia qua trinh 1én men khi dat dén cac didu kién thich hop vé do pH.
Céac vi sinh vat thuoc nhdm nay, va cac diéu kién mdi trudng ma chiing tao ra, tao diéu
kién thuan loi cho viéc giai phong cac chit mau va phin m& bam vao cac phé liéu nay.
Bacillus subtilis (SILoSil® BS) vaTrichoderma harzianum (Biodepac 2008) la cac

thanh vién cua nhom chinh.

Nhém vi sinh vét thir ba bao gdm céac vi sinh vat Bacillus licheniformis
(Biodepac 2008), Pseudomonas flourescens (Biodepac 2008), Sptreptomyces,
(Biodepac 2008) va Clostridium (Biodepac 2008). Cac vi sinh vat nay thuy phén cac
oligome (céc chito-oligosacarit va céc peptit) dé tao ra chitobioza, glucosamin, va axit
amin tw do. Bacillus licheniformis (Biodepac 2008) va Pseudomonas flourescens

(Biodepac 2008) 1a céc thanh vién cua nhom chinh.
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Theo cac phuong an dugc uu ti€n, mot hodc hai vi sinh vat thugc nhom vi sinh
vat thir nhét, thr hai va thit ba co thé duoc két hop. Theo cach khéc, tat ca thudc nhom
thir nhét, thir hai va tht ba c6 thé duoc két hop.

Nhém vi sinh vét th@t tu bao gdm Bacillus thuringiensis (cac ching HD-1
va/hodc HD-73), Streptomyces (Bioderpac, 2008), Micrococcus (Bioderpac, 2008),
Nitrobacter (Bioderpac, 2008)va Proteus vulgaris (Bioderpac, 2008). Nhéom vi sinh
vat thir tu c6 thd duge két hop vé6i (1) nhém vi sinh vat chinh (2) vi sinh vat bét ky
thudc nhém vi sinh vat thi nhat, tht hai va tht ba (3) su két hop mot hodc hai vi sinh
vat thudc nhém vi sinh vat thir nhét, ther hai va thir ba hodc (4) su két hop tét ca thude
nhém vi sinh vat thi hai va thit ba. Viéc bd sung nhém thi tu ndy tao ra tic dung hiép

ddng thiic ddy quy trinh phan giai sinh hoc.

Mbi nhém riéng ré trong sd cac nhém nay, ké ca nhém chinh, déu 14 hitu dung
va ¢6 thé duoc két hop véi cac ché phdm vi sinh da biét trong linh vuc k¥ thuat nay dé
nang cao tinh ndng cia ching. Lién quan dén khia canh nay, nhom thir tu 1a dugc dic

biét uu tién.

Bang 2 thé hién mot vai cach két hop trong sb cac cach két hop néu trén. Cot 1
1a danh muc gdm céc vi sinh vat da biét trong HQE dugc tin 1a ¢6 hoat tinh trong quy
trinh phan giai sinh hoc. Cot 2 1iét ké céc vi sinh vt trong cot 1 nhung khong c6 céc vi
sinh vAt trong nhém vi sinh vat th tu. Cot 3 thé hién su két hop cac vi sinh vat chinh
trong khi cac cot 4, Sva 6 thé hién sy két hop cac vi sinh vat thudc nhém thir nhét, thir
hai va th ba. Cot 4 thé hién su két hop cac nhém 1 va 2; cot 5 thé hién su két hop céc
nhém 1 va 3 va cot 6 thé hién su két hop cac nhom 2 va 3. Cac cach két hop hitu dung

khéc dugc thé hién trong cac cot tir 7 dén 10.
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Bang 2. Thanh phan gidng

Vi sinh vt 1 2 3 4 5 6 7 8 9 10
Bacillus subtilis X X X X X X X X
Bacillus cereus X X X X X X
Bacillus
: X X
megaterium
Azotobacter
. .. X X X X X X
vinelandii
Lactobacillus
. ) X X X X X X X X
acidophilus
Lactobacillus
. X X X X X X
casei
Trichoderma
. X X X X X X X X
harzianum
Rhizobium
. . X X X X X X
japonicum
Clostridium
: X X X X X X
pasteurianum
Bacillus
. } . X X X X X X X X
licheniformis
Pseudomonas
X X X X X
fluorescens
Bacillus
o X X X X X X
thuringiensis
Streptomyces X X X X X X X
Nitrobacter X X X X X
Micrococcus X X X X X
Proteus vulgaris X X X X X

Hoat tinh ctia cac phan chiét enzym dugc tao ra bdi cac vi sinh vat trong HQE
1a phtrc tap, nhung cho phép phén giai cac phé liu kitin ctia cdc dong vat chan d6t nhu
céc loai giap xac. Cac vi sinh vat trong HQE dugc hoat hoa theo cach 1an luot tiy theo

moi truong tao ra boi cac sinh vat dugc st dung.
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Phuong phép nhian dang va phén 14p sinh vat trong HQE

Diéu quan trong 14 thu dwoc cic thé phan 1ap tinh khiét truée khi xac dinh didc
tinh hodc nhan dang mot loai. Mot vai vi khuén c¢6 hinh thai hoc dic biét va co thé
duge nhan dang ma khong can phan 1ap, nhung hau nhu tit ca vi khudn déu can dugc
phan 14p. Dudi ddy mé ta viéc phan lap giéng cdy tinh khiét ra khoi hdn hop gém loai
chua trong HQE d6i véiBacillus subtilis (SILoSil® BS), Bacillus cereus(Bioderpac,
2008), Bacillus licheniformis(Bioderpac, 2008), Bacillus megaterium (Bioderpac,
2008), Lactobacillus acidophilus(Bioderpac, 2008), Lactobacillus casei (Bioderpac,
2008), Pseudomonas fluorescens (Bioderpac, 2008), Trichoderma harzianum (cac
ching HD-1 va HD-73), Rhizobium japonicum  (Bioderpac, 2008),
Azotobacter vinelandii(Bioderpac, 2008), Clostridium pasteurianum(Bioderpac,
2008), Proteus vulgaris (Bioderpac, 2008), Bacillus thuringiensis (SILoSil® BT),
Streptomyces sp.(Bioderpac, 2008),Nitrobacter sp.(Bioderpac, 2008) vaMicrococcus
sp. (Bioderpac, 2008).

Budc thtr nhit bao gdm:

(1) Céy thanh vach dich pha lodng va u phan biét

(2) Nhan dang va phén 1ap céc loai khuén lac

(3) Thu hep bd suu tép, va

(4) Xé4c dinh dic tinh ban dAu cua céc khudn lac dic hidu va bao quan cac thé phan

A

1ap.
CAy thanh vach dich pha lodng va 0 phan biét

Khi dugc 14y ra tir mau HQE, mAu nén dugc cdy ngay lap tirc. MAu long bét ky
phai dugc lic ky trude khi chudn bi cac dia vi cac vi khuan khong c6 tinh di dong c6
thé ling & day cua mau néu ching dugc két hop véi chét dang hat. Diéu déang tiéc 1a vi
khuén khong phan ly mdt cach ddng nhit va cic mau ldp lai tir cing mot hdn hop c6
thé chira luong vi khuan khac nhau. Muc dich cta viéc lic k§ va sau d6 cy thanh vach
dich pha loang 13 dé dan riéng ting don vi tao khuén lac (CFU - Colony Forming

Units) sao cho thu dugc cac khuan lac riéng r& ma c6 thé dugc cay ti€p.
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Tat ca cac vi sinh vat néu trén déu c6 the dugce ap dung quy trinh nhén dang va

phan 1ap sau, ngoai trir Nitrobacter sp. s€ dugc gidi thich riéng.

Vong ddy miu HQE da duoc lic k§ duge 14y theo cach v tring va dugc dua
vao mdt mép ciia bé mit aga. Viéc cdy thanh duong duge thuc hién khi di chuyén vao
giita dia nay bang cach dich chuyén vong nay tién va li khoang mot phan tu bé mit
dia. Viéc ciy thanh dudng khong nén lam v& b& mat aga, va nén c6 (20 hodc nhiéu)
dudng ciy vach duoc tao ra. Pé 1am lodng hodc dan mAu, vong ndy phai dugc ho trén
ngon ltra dé diét moi chét lidu séng, cham vao mot chut aga sach dé lam ngudi vong
nay, sau d6 cy thanh cac dudng vudng géc voi gidng cy gbc, tring 1én phin dia d6 &
mdt hodc hai diém. Phan thir hai nén bao phi mot nira bé mit v6 trung con lai. Phan
nay dan ra mét lugng nhé gibng cdy ban déu, c6 thé 1a lam loang né di dé tao ra su
xult hién cta ting khuén lac sau khi 0. Sau d6, phan thir ba dugc ciy thanh duong
vubng gbéc v6i phan thi hai, ho trén ngon lira va 1am ngudi vong nay va trung 1én phan

trude nhu néu trén, dé lam loang ti€p giong cay.

Dé chuén bi cac thé phan lap tir timg mé san pham, pha tiép theo 1a chuin bi dia
ciy thanh dudng 13p lai va u ching trong cac diéu kién khac nhau theo vi tri nguoc lai,
dé t6i da hoa co hoi phan biét cac loai khuan lac ddi vé6i Bacillus subtilis (SILoSil®
BS), Bacillus cereus (Bioderpac, 2008), Bacillus licheniformis (Bioderpac, 2008),
Bacillus megaterium (Bioderpac, 2008), Lactobacillus acidophilus (Bioderpac, 2008),
Lactobacillus casei (Bioderpac, 2008), Pseudomonas fluorescens (Bioderpac, 2008),
Trichoderma harzianum (TRICHOSIL), Rhizobium japonicum (Bioderpac, 2008),
Azotobacter vinelandii (Bioderpac, 2008), Clostridium pasteurianum (Bioderpac,
2008), Proteus vulgaris (Bioderpac, 2008), Bacillus thuringiensis (cac chung HD-1 va
HD-73, SILoSil® BT), Streptomyces sp. (Bioderpac, 2008),va Micrococcus sp.
(Bioderpac, 2008). Nhiét d6 u thay dbi (thuong 1a 25, 30, va 37°C) va @ trong ca diéu
kién hiéu khi va diéu kién yém khi. C4ch nay 1am ting kha ning tach riéng ting loai,
vi lodi/vi khudn khac nhau c6 khoang nhiét do t6i wu cho sinh truéng khéc nhau va
nhu ciu oxy khéc nhau. Céc sinh vat hiéu khi nén dugc kiém tra sau mot ngdy 0, vi
mot sb vi khuin quan trong theo séng ché dugc thir nghiém cho thdy sinh truéng rat

nhanh va vuot khoi cac sinh vat khéac.

-22-



23530

Céach nhén dang va phan lap céac loai khuén lac

Kinh hién vi chia thanh mang véi ngudn séang chuyén co thé duoc st dung dé
phan biét timg khuan lac. Céc dia nén dé nguogc trong qua trinh quan sat. Cac khuin
lac ¢6 thé duoc phan biét theo kich thude, hinh dang, d6 duc, va két cdu bé mit lién
quan dén cic vi sinh vat néu trén. Sau khi quan sat xong, tdt nhit 1a phan biét cac
khuén lac duogc léy mau béng cach @it mot diu hiéu nhd bén canh chuing trén mat day
ctia dia. Cén phai 16n nguoc nip dia dé 1iy duoc khuén lac. Cén cha y dua vong vo

tring vao mot cach cén than chi trong thoi gian can thiét dé 14y duoc giéng ciy.

V¢ céc dic tinh mau, dic tinh bé mat va bién dang (phong 1én, phang, v.v.), can
quan st cac khuan lac bang 4nh sang t&i, qua nap trong. Nap can dugc d€ nguyén, néu
khong thi cac dia nay s& bi nhiém khuan. Truéc khi 14t nguge dia, bd va md nguoc nip

nay dé loai bd hoi am. Nép cii nén dugce thay bang ndp méi dé quan sat.

Trong trudng hop hai khuén lac tring 1én nhau va van c6 thé phan biét duoc, thi
c6 it nhét 12 hai khuén lac. Céc khuln lac nay thuong c6 két ciu bé mat twong dbi don
gian va ddng nhét. Néu mot dién tich gidng dang kham, thi c¢6 thé c6 it nhét 12 hai loai.
Tirng kiéu khuén lac dic biét nén duge 14y miu bang cach 14y mat it giéng cdy va thuc
hién ba budc cdy theo dudng trén dia méi khac. Can cin than chi 14y mAu khuén lac
dang quan tim. U timg dia méi cdy theo dudng trong cac diéu kién hiéu khi & nhiét do

ma dia ban dau duoc 1.

Céc loai s& thé hién nhiét do t&i wu, biéu thi boi mirc d6 sinh truéng nhanh hon
va/hodc cac khuén lac to hon & nhiét d6 gﬁn nhét vé6i nhiét dd ly tudng. Khuén lac bt
ky ma dwoc 1y miu tir dia da duoc 4 yém khi s& d& 1a sinh vat yém khi khong bét

budc.
Thu hep bd suu tip

Ban sao cing loai va chung d& dugc phan 14p tir cac dia cdy thanh dudng khéc
nhau. Nhiéu loai khac nhau va nhidu chiing khic nhau ctia cling mdt loai tao ra cac loai
khudn lac rit gin gibng nhau. D& thu hep sé luong thé phan lap dbi véi cac loai/cac
chung dic biét, ciy lap lai cac thé phan 1ap nghi ngd trén cling mot dia. Trén hai phén

ba bé mat, thuc hién hai "pha lodng ¢& nhd" dé thu timg khuén lac cho mdi gidng cdy,
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va trén mot phin ba con lai thi tron 14n ching. Sau khi o, néu hai thé phan 14p sinh
trudng trén cing mot dia va/hodic gidng cdy hdn hop tao ra hai loai khuan lac khéc

nhau, thi x4c dinh duoc hai thé phéan 1ap don nhét.
Xé4c dinh dic tinh ban diu cua cac khudn lac va bao quan céc thé phan lap

Hau hét cac dic tinh cda sinh vat khi xem xét can phai dugc xac dinh bang cach

sir dung anh sang téi, chir khong phai anh sang truyén dén.

Sau khi thu duoc thé phan 1ap va x4c dinh duoc su tinh khiét bang ca thwr
nghiém khuén lac va thir nghiém dung kinh hién vi, nén cdy vao dng thach nghiéng va
dugc 0 & nhiét do thich hop véi nip day khong chat dé cho phép trao dbi khi. Sau khi
xudt hién su sinh trudng, giéng céy nén xac duogc dinh tinh chét, nép duoc day chit, va
dng nay duoc giit & nhiét do trong phong 1am ngudn gibng nguyén chét cho cac thir

nghiém.

Ngoai viéc xéac dinh tinh chit chung, gibng méi (<18 gid) cin dugc nhudm theo
phuong phép Gram va cac két qua duoc ghi lai, bao gbm hinh déng va kich thuéc té
bao, mang boc hodc bao nang, néu thiy 15, va bang chimg v& bao tir hodc cac cAu tric
tuong ty. Mbi quan hé véi oxy 1a bude tiép theo dé thu hep cic hang muc c6 thé. Sau
d6, chinh td hop nay, gém két qua nhuém Gram, dang té bao, va mdi quan hé véi oxy,

xéc dinh céc loat budce tiép theo dé x4c dinh tinh chit cta thé phéan 1ap nay.
Phat hién va dém quan thé Nitrobacter sp. trong san pham

C6 mdt vai thir nghiém vé su chuyén hoa, sbng sét, va sinh truéng ciia cic sinh
vat oxy hoéa nitrit trong gidng ciy nguyén chit va vé hoat tinh nitrit héa ctia chiing
trong cdc mdi truong khac nhau, nhung chi cé it thir nghi€ém vé quén thé Nitrobacter
tu nhién. Miic du quy trinh chuyén hoa vi sinh tir nitrit thanh nitrat 12 mt quy trinh da
biét, cac thir nghiém va quy trinh dbi voi quén thé Nitrobacter hién dang bi vuéng béi

phwong phép phat hién va dém khong thich hop.

Vuéng mic ndy mot phén 12 do cac dic tinh sinh 1y khong thuén lgi cia cac vi

khuén nay, cu thé 1a sinh trudéng cham, sinh khoi it, va giéng d& bi nhiém khuan. Cé
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cach dé dém quan thé Nitrobacter trong dit nhung ton thdi gian va mang tinh chon

loc.
M ta chi tiét qua trinh sinh truéng

Bacillus cereus (Bioderpac, 2008), Bacillus megaterium (Bioderpac, 2008),
Bacillus subtilis (SILoSil® BS) va Bacillus licheniformis (Bioderpac, 2008)

Thanh phan mdi trudng: nudce tinh khiét va aga dinh dudng cho méi trudng trén

dia.

Quy trinh: (1) dua 0,1ml mAu HQE 1éng vao 9,9ml nuéc tinh khiét, (2) bit dau
pha lodng theo bac dén 1-10, (3) U hang loat dia lap lai chira 1ml trong khoang pha
lodng, moi tredong trén dia 1a aga dinh dudng, (4) U céc dia & nhiét dd 37°C trong thoi
gian tir 24 dén 48 gio, (5) sb don vi tao khuén lac phai 1 khoang 1.000.000 trong 1ml

san pham.
Pseudomonas fluorescens va Proteus vulgaris

Thanh phan méi trudng: nude tinh khiét va aga dinh dudng cho méi truong trén
dia.

Quy trinh: (1) dua 0,1ml miu HQE 16ng vao 9,9ml nudc tinh khiét, (2) bit diu
pha lodng theo bac dén 1-10, (3) U hang loat dia lap lai véi 1ml trong khoang pha
lodng, mdi truong trén dia 14 aga dinh dudng, (4) U cic dia nay & nhiét 4§ 37°C trong
thoi gian tir 24 dén 48 gio, (5) sé don vi tao khuan lac phai 14 1.000.000 trong 1ml san
phim.

Lactobacillus acidophilus va Lactobacillus casei

Aga M.R.S. dugc phat trién boi Man, Rogosa va Sharpe dé tao ra mdi trudng co
thé thé hién su sinh truéng tdt cta lactobacillus va cac vi khuén axit lactic khac. Moi
truong nudi cdy ndy cho phép tat ca cic loai lactobacillus phat trién. Peptona va
glucoza 12 ngudn nito, cacbon va cac yéu t6 can thiét khac cho vi khuén sinh trudng.

Sorbitan monoleat, magie, mangan va axetat, 1a cic yéu to dong thoi va co6 the trc ché
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su phat trién ciia mdt sO vi sinh vat. Amoni xitrat ¢6 vai trd lam tdc nhén tc ché su

sinh trudng cta cac vi khuan Gram am. Xem Bang 3.

Bang 3
Thanh phan (gam/lit) Huéng dan
Proteoza pepton N° 3 10,0
| Chét chiét thit 8,0
T Chétohidimimmen | 40 | Teo huyén ph 64g mdi trrong trong mot
Glucoza 20,0 | lit nude cit. P& yén n6 trong 5 phut, trdn
Sorbitan Monoleat 1ml | va 1am 4m dén nhiét do séi trong khoang
Dikali phosphat 2,0 | thoi gian 1 hodc 2 phut. Tiét tring trong
Natri axetat 5,0 | thict bi ti€t trang trong thoi gian 15 phit
Amoni xitrat 2,0 dén 121°C.
Magie sulfat 0,2
Mangan sulfat 0,05
Aga 13,0
bo pH cudi cung: 6,4 + 0,2

Thanh phin méi trudng: nudce tinh khiét va co chit aga M.R.S dinh dudng cho

mdi truong trén dia.

Quy trinh: (1) dua 0,1ml mAu HQE 16ng vao 9,9ml nudc tinh khiét, (2) bat dau
pha lodng theo bac dén 1-10, (3) @ trong budng hiéu khi co tir 5 dén 10% CO loat dia
lap lai v6i 1ml trong khoang pha lodng, moi trudng trén dia la aga MLR.S., (4) U cac
dia ndy & nhiét do nim trong khoang tir 33 dén 37°C trong 72 gid hodc 30°C trong 5
ngay, (5) sb don vi tao khuan lac phai 12 1.000.000 trong 1ml san pham.

Két qua.Sb don vi tao khuén lac phai 1a 1.000.000 trong 1ml sén pham.
Pac tinh cuia cac khuén lac: nhin chung nho, tréng x4am, nhéan hoic rap.

Dic tinh ciia méi truong: Moi trudng diéu ché duge ¢6 mau vang.
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Nhén dang Lactobacillus:

Béang 4
Slnh tfixéng 0 7Axi’t j NHs Sinh truéng frong
lv5°C ' v475°C la sub éal mn 'b SO ,rxi Arginin Cgééﬁgidiirg:él
g;L.déidbphilus. R  + N o
Leasei  + Ve 4+ NN ] .

Azotobacter vinelandii (Bioderpac, 2008)

Thanh phin méi trudng: nude tinh khiét va co chit aga dinh dudng cho moi

truong trén dia (Burk’s, Asbhy, Jensen'’s).

Quy trinh: (1) dua 0,1ml miu HQE léng vao 9,9ml nudc tinh khiét, (2) 0 dung
dich ndy & 25°C trong 48 gi0, (3) bit dAu pha loang theo bac dén 1-10, (4) G hang loat
dia lap lai, c6 co chét aga dinh dudng, v6i 1ml trong khoang pha lodng, mdi trudng
trén dia 12 aga dinh dudng (5) 0 cac dia nay & 25°C trong thoi gian tir 48 dén 72 gio,
(6) s6 don vi tao khun lac phai 12 1.0000.000 trong 1ml séan phim.

Clostridium pasteurianum (Bioderpac, 2008)

Thanh phan méi trudng: nuéc dém phosphat va co chét aga theo phuong phap

chuén cho moi truong trén dia (TYG).

Quy trinh: (1) dua 0,1ml mau HQE léng vao 9,9ml nuéc dém phosphat, (2) pha
loang theo bac thich hop (3) dua lén dia phan phan uéc thich hgp cho mirc do pha
lodng mong mudn vio céc dia petri, (4) bd sung aga theo phuong phap chuén da dugc
lam 6n hoa va tron trong dia, (5) dua cac dia kho Gp nguoc vao budng yém khi, (6) i
céc dia nay & nhiét do nim trong khoang tr 35 dén 37°C trong thoi gian tir 48 dén 72
gi0, (7) sau giai doan u, 14y cac dia ra khoi budng yém khi va dém céc dia nay, ghi lai
mirc pha lodng dugc 4p dung va tdng sb khuén lac dém dugc cho mdi mirc pha loang,

(8) s& don vi tao khuén lac phai 1a 1.000.000 trong 1ml san pham.

Budc nhan dang loai Clostridium nay st dung hinh thdi hoc thong thudng trén

kinh hién vi cta khudn lac cho phép nhan dang nhanh va diing mot sb loai Clostridium
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thuong phén 1ap dugc. Ngoai ra, cung véi viée ap dung céc thir nghiém sinh héa don
gian nhu thir nghiém tao ra lexitinaza va lipaza trong long dé trung aga, thuy phén
gelatin va uré va tao ra indol thong qua phuong phép nhanh (p-dimetil-amino-
xinamaldehit), 1a phwong phap nhanh va khong tén kém dé nhan dang, tham chi xé4c

dinh, cho mot vai trong s6 do.
Micrococcus sp. (Bioderpac, 2008)

Thanh phin méi trudng: nudce tinh khiét va aga dinh dudng cho méi truong trén
dia.

Quy trinh: (1) dua 0,1ml mAu HQE 16ng vao 9,9ml nudc tinh khiét, (2) bét dau
pha lodng theo bac dén 1-10, (3) U hang loat dia lip lai v6i 1ml trong khoang pha
loang, moi truong trén dia 1a aga dinh dudng, (4) U cic dia nay ¢ nhiét do 37°C trong

24 gid, (5) sb don vi tao khudn lac phai 1 1.000.000 trong 1ml sén phim.

Néu tim thay khuin ciu Gram dwong, thi thuc hién céc thit nghiém vé tinh nhay

cam voi khang sinh. Micrococcus 1a nhay cam véi Bacitraxin va khang furazolidon.
Rhizobium japonicum (Bioderpac, 2008)

Thanh phin méi truong: nudce tinh khiét va méi truong ALM trong dia (aga

chira chat chi€t nam men manitol).

Quy trinh: (1) dwa 0,1ml miu HQE Iéng vao 9,9ml nuéc tinh khiét, (2) bét diu
pha loang theo bac dén 1-10, (3) G hang loat dia lip lai v6i 1ml trong khoang pha
lodng, mdi truong trén dia 1a ALM (aga chiét xuat nAm men manitol), (4) 1 cac dia nay
& nhiét do 28°C trong khoang thoi gian 96 gid, (5) sb don vi tao khuédn lac phai 13
1.000.000 trong 1ml san pham.

Dé xac nhan Rhizobium japonicum(Bioderpac, 2008), khuan lac phén 1ap duoc

duoc st dung dé gay nhiém cay ho dau trong dicu kién v6 trung dé tao ra cac not san.
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Trichoderma harzianum (TRICHOSIL)

Thanh phin mdi truong: nude tinh khiét va méi truong chira co chét aga chiét
xudt mach nha (2% trong lugng/thé tich) c6 bd sung cloramphenicol, streptomyxin

sulfat, va nystatin.

Quy trinh: (1) dwa 0,1m]l mau HQE Iéng vao 9,9ml nudc tinh khiét, (2) bit dau
pha lodng theo bac dén 1-10, (3) 1 hang loat dia lap lai v6i 1ml trong khoang pha
lodng, mdi trudng trén dia 1 aga chiét xuit mach nha (4) 1 cac dia nay & 25°C trong 4

ngay, (5) sé don vi tao khudn lac phai 1a 1.000.000 trong 1ml sin phim.
Bacillus thuringiensis (Cac ching HD-1 va HD-73(SILoSil® BT))

Thanh phin mdi truong: nude tinh khiét va dua vao dia chira méi truong Sidu
nudi cdy chira co chét aga c6 bd sung D-glucosa & néng do 2g/lit va erythromyxin &

ndng d6 50pg/ml.

Quy trinh: (1) dua 0,1ml miu HQE 1éng vao 9,9ml nudc tinh khiét, (2) bit ddu
pha lodng theo bac dén 1-10, (3) U hang loat dia lip lai v6i 1ml trong khoang pha
lodng, moi truong trén dia 12 aga Siéu moi truong nudi ciy (4) U cic dia nay & nhiét do
28°C trong khoang thoi gian tir 10 dén 14 ngay, (5) sd don vi tao khuén lac phai 1a
1.000.000 trong 1ml san phim.

Streptomyces sp. (Bioderpac, 2008)

Thanh phan mdi truong: nudc tinh khict va dua 1én dia chira moi truong chira

aga phan 1ap khuén tia.

Quy trinh: (1) dua 0,1ml mAu HQE 1dng vao 9,9ml nude tinh khiét, (2) bat diu
pha loang theo bac dén 1-10, (3) 1 hang loat dia 1ap lai v6i Iml trong khoang pha
lodng, moi trudng trén dia 14 aga phan 1ap khun tia (4) 0 cic dia nay & 28°C trong 2-3

ngay, (5) sé don vi tao khuan lac phai 1a 1.000.000 trong 1ml san pham.
Nitrobacter sp. (Bioderpac, 2008)

Thanh phan mdi trudng: nude tinh khiét va cho vao dia chira co chat chira moi

treong aga dinh dudng.
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Quy trinh: (1) dwa 0,1ml miu HQE 16ng vao 9,9ml nuéc tinh khiét, (2) bit diu
pha loang theo bac dén 1-10, (3) 1 hang loat dia 1ap lai véi 1ml trong khoing pha
lodng, moi trudng trén dia chira co chét aga dinh dudng trén dia, (4) 0 cac dia ndy &

nhiét do 30°C trong khoang thoi gian tir 10 dén 14 ngay.
Quy trinh phan giai sinh hoc

Theo phuong an dugc uu tién, dong vat chan dbt bién 1a dong vat giap xac va
dong vat giap xéac dugc uu tién 1a tom. San phém phu cta tém bao gdm phan diu nguc

tom va/hodc by xwong ngoai ciia tom.

Theo quy trinh phén giai sinh hoc, tot hon néu budc 1én men 13 1én men hiéu khi
khong bét budc. Ciing tdt hon, néu budce 1én men duge thuc hién & nhiét d6 nim trong
khoang tir 30°C dén 40°C. Tét hon, néu d6 pH 14 thip hon 6, t6t hon nita 1a thip hon
5,5. Tuy nhién, d6 pH nén dugc duy tri cao hon 4,3. Budc 1én men duoc thuc hién
trong khoang thoi gian tir 24 dén 96 gid. Theo mot s6 phuong an, budc 1én men duge
thue hién trong khoang thoi gian tir 24 dén 48 gio, va t6t hon nita 12 trong khoang thdi
gian tir 24 dén 36 gio. Thoi gian 1én men nay 14 ngin hon réit nhidu so véi thoi gian
ctia budce 1én men da biét trong linh vuc k§ thuat nay 1a khoang tir 10 dén 15 ngay dé
dat dugc mirc d6 phan hily gan nhu twong duong, mic di khdng c¢6 thong tin vao phat

hién dugc vé su tao ra chitosan va glucosamin.

Tét hon, néu bude tach hdn hop nay dwoc thuc hién bang cach ly tAm (vi dy,
v6i van tdc khoang 920g (9200m/s2)). Cach tach theo trong luc ciing ¢ thé dugc &p

dung nhung khéng duoc wu tién do can thoi gian dé tach.

Hdn hop nay dwoc tach thanh ba phin: ran, trong nuéc, va chét béo. Phin rin
chira kitin va dugc goi 1a HYTc. Phan trong nudc chira san pham thily phén protein,
cac axit amin, chitosan va glucosamin va dugc goi 1a HYTb. Phan chit béo chira

sterol, vitamin A va E va cac chat mau carotenoit nhu astaxantin.

Ché phim bt ky trong s6 cac ché pham vi sinh néu trén c6 thé duoc sir dung
trong quy trinh phén giai sinh hoc. Theo mot s& phuong an, tot hon néu HQE dugc sir
dung trong quy trinh phan giai sinh hoc. Theo cac phuong an khac, t6t hon néu HYTb

duoc bd sung vao HQE hodc dich 1én men. Nhu néu trén, HYTb chira céc axit amin,
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chitosan, glucosamin va cac nguyén t6 vi luong bao gdm canxi, magie, kém, dong, sit
va mangan. HYTb con chta cic enzym nhu cdc enzym lactic, proteaza, lipaza,
kitinaza, axit lactic, polypeptit va hydrat cacbon khac. HYTb con c6 thé chira cac vi
sinh vét khong hoat dong tir quy trinh phén giai sinh hoc trudc. Céc vi sinh vét nay cd
thé dugc hoat héa lai va, két hop véi HQE, gép phan ddy manh hon quy trinh phan

giai sinh hoc so véi khi HQE dugc sir dung riéng 1€ nhu néu trén.
Cu thé hon, quy trinh nay bao gdm céc budc sau:

a. Hoat hoa té bao vi khuén trong dung dich trén co s& dudng dé ting mirc sinh
truéng cia né va tao ra sinh khéi.

b. Nghién c4c san phidm phu cta tdm (phan dau nguc va bd xuong ngoai) dé tao ra
b6t nhio dong nhét.

c. Tron déu bot nhdo chira san phim phu ctia tom véi it nhat 10% giéng cdy da
duoc hoat hoa.

d. Didu chinh d pH ciia hdn hop nay dén tri s6 thip hon 6,0 bang cach sir dung
dung dich axit xitric dé e ché sy sinh trudng cua vi sinh vat va dé thac diy su
phat trién ciia cac té bao vi khuén ciu thanh nén gibng cy.

e. Lén men hdn hop nay trong hé dugc khudy khong lién tuc & nhiét do nim trong
khoang tir 30 dén 40°C trong khoang thoi gian it nhét 1 96 giod, duy tri do pH & tri
s6 thép hon 5,0. P pH duoc theo ddi dinh ky. Néu dd pH ting trén 5,0, thi dung
dich dém axit xitric dugc bd sung vao véi lugng di dé duy tri d6 pH dudi 5,0.

f. Ly tdm dich 1én men dé riéng tach ba phan chinh: kitin, sin pham thuy phan
l6ng va bot nhao c6 mau.

g. Rira kitin tho va thu gom nudc rira @ thu hdi cac chit rin min hodc cac chat
khoéng.

h. S4y kho kitin va bao quan.

i. SAy kho va bao quan san phim thiy phan long.

j. Bot nhdo c6 mau (phén chit béo) dugc bao quéan trong hop dung kin dé bao

quan.

Quy trinh nay va cac budc van hanh co ban dugc hicu rd hon cé dua vao hinh 1

va phin mo ta chi tiét dudi day.
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Hoat hoa cac t€ bao vi khuan

Ché pham vi sinh dugc boc 10 trong ban mo ta ndy duge st dung lam gidng cly.
Gibng cdy chira HQE c6 ndéng do vi khuin nim trong khoang tir 2,5 dén 3,0% (trong
lwong/thé tich). HQE dugc hoat héa bang cach pha loing dén 5% trong dung dich
dudong mia (ndng dd dudng mia cudi cling 13 3,75%), va dugc & & nhiét do 37°C trong
5 ngay. Tét hon, néu HYTb (10ml trong mdi lit dich nudi cdy) duoc bd sung vao dé
tao ra ngudn chit khoang va céc axit amin t nhién. Mt do sinh trudng té bao cua cac
vi sinh vat dugc danh gia theo mat d6 quang hoc do dugc & 540nm. Bude hoat hoa
hoan thanh & mat d6 quang hoc khoang 1,7. Nong dd vi khudn sau khi hoat hoa nam

trong khoang tir 1,9 dén 3,0% (trong lwong/thé tich).

Chuan bi mau

Céc mAu san pham phu ciia tom thu dugc tir nha may ché bién tom. Phé liéu da
duge trang qua va duge xay nho (1500g mdi mé) duge trdn voi 99 gam dudong mia
(ndng do cubi cing 6,6% trong luong) va 85,5ml HQE da dugc hoat héa 5% (thé
tich/trong lugng) (mét do quang hoc té bao = 1,7). Sau do, dd pH duoc didu chinh dén

5,5 b%mg cach st dung 2M axit xitric.

Kiém soat budc 1én men

Hon hop nay dugc 0 & 36°C va khudy khong lién tuc trong 96 gid.Trong qué
trinh 1én men, d6 pH duogc theo ddi bﬁng cach st dung thiét bi do dién thé, va téng do
axit chudn do dugc (total titratable acidity - TTA, %) duogc xac dinh bﬁng cach chuin
do béng dung dich NaOH 0,1N cho dén khi dat d6 pH=8,5. TTA duoc biéu thi & dang

phén trim axit lactic.
Céc diéu kién tach

San phém lén men 13 dich 4 nh6t ¢6 mau vang dam, do sy c6 mit cua
astaxantin. Dich 0 nay dugc ly tdm (5°C) véi tdc @6 1250 vong/phut (930g (930m/s?))
trong 15 phut d8 thu kitin, cdc san phim thity phén lipit, va bot nhdo mau. Pha bén trén
(bot nhdo mau) dugc tach bang tay. C4c san phim thay phan lipit dwoc tich bang cach
gan, va phan ling xubng cu thanh kitin thd duge rira bang nude cit dé tach cac chat

rin min. Chét 1ong thu dugce dugc thu gom va sdy. Kitin thd, cdc san phim thily phan

-32-



23530

lipit va céc chat rdan min duogc sdy & nhiét 6 60°C. T4t ca cac phan dugc bao quan dé

tranh 4nh sang.
Vi du thwe hién sang ché

Quy trinh néu trén dugc thuc hién bang cach st dung HQE trong ba mé 1én men

¢6 lap lai nhu néu trong cac vi du sau.

Vidul

Kiém soat viéc 1én men b%lng cach do do pH va tbng do axit chuan do duoc (TTA, %)

Céc tri sb d6 pH va TTA ban ddu trung binh lan luot 12 7,31 + 0,10 va 0,53 +
0,09. Nhu dugc thé hién trén Hinh 2, ban dau d6 pH giam dén 6,5 do bd sung 2M axit
xitric vao. Sau d6, do qua trinh phan giai protein va giai phéng amoni, d¢ pH lai ting
dén 7,11 + 0,08 trong 2 gidr dAu, va tiép theo, d6 pH giam b6t 28% (dén 5,28 + 0,01)
trong 12 gio 1én men. Sau khoang 24 git¢ 1én men, do pH cubi cung 1a 4,57 + 0,15,
Song song v6i hién twong giam d6 pH, hién tuong tuong tw quan sat dwoc ddi véi cac
tri 6 TTA trung binh. Trong 2 gi& dau, tri s6 TTA trung binh 1a 1%, va tiép theo cac
tri s6 nay ting dan dén tri sb trung binh 3,33 £ 0,23 sau 24 gid, nhu dugc thé hién trén
Hinh 2.

Vidu?2
San phim 1én men va thanh phan héa hoc

Sau qué trinh 1én men, dich i dugc ly tim dé tach ba san pham chinh (kitin, san
pham thay phén 16ng, va bt nhdo mau). San phim khac, 12 cac chét rin min dugc giit
trong nuéc rira kitin thd. Bang 5 thé hién ty 1& thu hdi dugc trong timg phan doan.
Trong lugng kho, phin nhiéu hon tuong tmg véi san phdm thity phan long (55%), tiép
theo 1 cac chét rdn min (29%), kitin tho (10%) va bdt nhdo mau (5%). Trong mé di

dugc 1én men, trong luwgng kho trung binh 1a 32% (481,1 + 5,6g).

Bang 6 thé hién dic tinh hoa hoc clia timg san phim trong s6 bén san phim
chinh thu dugc sau qué trinh 1én men. San phdm kitin (chitin) thé hién sy khir khoéng
khéng hoan toan dugc phan 4nh la tro. N6 con cho thdy ham luong protein cao

(42,34%) dinh luong duoc & cac san phdm thuy phan lipit. Didu nay tao diéu kién
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thuan loi cho viéc thu hdi bot nhdo c6 mau, chii yéu chira toan bd chit béo (42,67%),

va tao ra phan chira nhiéu tro (16,72%) trong cac chét rin min.

Bang 5. Cac san pham tach dugc sau budc 1én men

Chdt kho Kitin tho Sdn pham thiy phdan Bt nhdo lipit  Chét rdn min

(8 ®) long (g) ® ®

480,0 48,0 264,4 22,9 141,2
487,5 50,2 268,8 24,0 140,8
475,7 51,0 265,7 23,7 131,7
481,1+5,6 49,5+2,4 2663 +4,6 233+0,5 141,9+5,5

Béang 6. Thanh phén hoéa hoc (trong lwong kho) clia céc san phim 1én men

San pham % Protein % tro % Tong chat béo

Kitin thd 18,12 +0,15 4,36 £ 0,26 2,02 +£0,46

San phém thity phan long 42,34 + 0,03 7,96 +£0,16 4,28 +£0,28

B6t nhéo lipit 30,80 £ 0,25 5,11+0,16 42,67 £+ 0,63

Chét rdn min 31,62 + 0,10 16,72+ 0,37  Khong xéc dinh
Vidu3

Ham lugng axit amin trong cac san phim thuy phan dang bot kho

Ham luong axit amin ciia sin pham thity phan say kh6 duoc x4c dinh nhu duge
mo ta trong 4n phdm: Lopez-Cervantes et al., “Analysis of free amino acids in
fermented shrimp waste by high-performance liquid chromatography”, Journal of
Chromatography A, vol. 1105, 1 (2006). Bang 6 thé hién téng ham lugng axit amin
clia cac san phdm thiy phan dang bot kho. Ty 1¢ gitta cac axit amin thiét yéu va cac

san phdm thity phan dang bot kho 1a 52,5%.
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Bang 7. Ham lugng axit amin trong cac san phim thiy phan dang bot kho

(mg/g trong lugng kho)
Axit amin Cdc san phdam thiyy phdn dang
bot kho

Axit aspartic 38
Axit glutamic 39
Serin 16
Histidina* 9
Glyxin 28
Threonin* 14
Alanin 30
Prolin 8
Tyrosin* 70
Arginin 18
Valin* 20
Metionin* 4
Isoleuxin* 15
Leuxin* 23
Phenylalanin* 39
Lysin* 13
Tong cong 394
*C4c axit amin thiét yéu 207

Vidu4
Dinh lugng glucosamin trong kitin tho

Trong kitin, ham luong glucosamin dugc dinh lwong 1am chi s§ vé& murc do tinh
khiét. Him luong glucosamin trong kitin 13 516, 619 va 640mg/g (trong lugng kho),
cac tri sb nay tuong Ung voi két qua ctia ba mé 1én men da dugce thuc hién ¢ lap lai.
Do d6, lugng glucosamin trung binh trong thir nghi€ém nay la 591mg/g trong lugng
khd kitin. Phuong phép dinh luong glucosamin da dugc théng béo trong 4n phim:
Lopez-Cervantes et al., “Quantitation of glucosamine from shrimp waste using

HPLC”Journal of Chromatographic Science, volume 45, 1 (2007).
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Vidu5
Luong astaxanthin va ham lugng axit béo trong bt nhdo mau

Astaxanthin 13 chdt mau chinh trong bdt nhéo lipit thu dugc tir phé liéu tom da
duge 1én men. Ham lugng astaxanthin ndm trong khoang tir 1,98 dén 2,25mg/g™! bot
nhio lipit kho, va trung binh 1a 2,11mg/g! bot nhdo lipit kho.Astaxanthin dugc xac
dinh theo mot phién ban ctia phwong phép da dwoc boc 16 trong 4n phim: Lopez-
Cervantes et al., “Quantification of astaxanthin in shrimp waste hydrolysate by HPLC”
Biomedical Chromatography, volume 20, 981 (2006).

Xac dinh dwge mudi bbn axit béo trong bot nhdo ¢6 mau. Axit palmitic (C16:0),

va axit oleic (C18:1n9) dugc tim thdy véi luong nhiéu hon.
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YEU CAU BAO HOQ
Ché phm vi sinh chtra vi sinh vét c6 sb hiéu luu giit tai ATCC 14 PTA-10861.

Quy trinh phén giai sinh hoc bao gdm cac budc:

trdn dong vat bién hodc san pham phu cia ddng vat bién véi ché pham chira

vi sinh vat ¢6 sb hiéu luu gitt tai ATCC 14 PTA-10861dé tao ra hdn hop;
1én men hdn hop nay; va

tach hdn hop nay thanh cac phan rin, phan trong nudc, va phén lipit.

Quy trinh theo diém 2, trong d6 dong vat bién néu trén la dong vét chan ddt

bién.

Quy trinh theo diém 3, trong d6 dong vat chan d6t bién néu trén dugc chon tir

nhém bao gdm tém, cua va lodi nhuyén thé.
Quy trinh theo diém 2, trong d6 dong vat bién néu trén 12 ca.

Quy trinh theo diém bat ky trong sb cac diém tir 2 dén 5, trong d6 budc 1én men

néu trén 1a 1én men hiéu khi khong bdt bude.

Quy trinh theo diém bat ky trong s6 cac diém tir 2 dén 6, trong d6 budc tach

néu trén 14 bang ly tim.

Quy trinh theo diém bét ky trong sb cac diém tir 2 dén 7, trong d6 budce 1én men

néu trén duogc thuc hién & nhiét do ndm trong khoang tir 30°C dén 40°C.

Quy trinh theo didm bat ky trong sb cac diém tir 2 dén 8, trong d6 budc 1én men

néu trén duge thyuc hién & d6 pH nim trong khoang tlr 4,3 dén 5,0.

Quy trinh theo diém bat ky trong sb cac diém tir 2 dén 9, trong d6 budc 1én men

néu trén duoc thuc hién trong khodng thoi gian tir 24 dén 96 giod.

Quy trinh theo diém bat ky trong sd céc diém tir 2 dén 10, trong d6 phéan trong

nude néu trén chira cic axit amin, chitosan va glucosamin.
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Quy trinh theo diém 11, trong d6 phan trong nudc néu trén con chira thém cac

nguyén td vi luong.

Quy trinh theo diém bét k¥ trong sb cac diém tir 2 dén 12, trong d6 phéan rin

néu trén chira kitin.

-38-



23530

Fig. 1
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