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(57) Sang ché dé cap dén chung vi khudn wa nhiét Ureibacillus sp. BCBT27 thuan khiét vé
mat sinh hoc c¢6 kha nang sinh téng hop cac enzym lipaza, xylanaza, proteaza, chitinaza &
nhiét d6 37°C va sinh téng hop cac enzym lipaza, xylanaza, proteaza, CMCaza, chitinaza,
amylaza ¢ nhiét do 55°C bang phuong phap nuéi cay trong mdi truong long va ran Dich
nudi cdy hay ché pham dang ran c6 kha ning phan hay mang polyme c6 ngudn gbc tir dau
mo va sinh khéi v6i cau trac hoa hoc khac nhau c6 kha nang phén huy sinh hoc va théan
thién moi1 truong. Ngoai ra, sang ché con dé cap toi ché pham dung dé xu 1y rac thai mang
polyme c6 ngudn gbc tir ddu mo va sinh khdi c6 kha ning phan hay sinh hoc & muc do rat
khac nhau chtra chiing vi khuan ua nhiét nay.
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Linh vwe ky thuit dwoc dé cap

Séang ché thudc linh vuc cong nghé vi sinh vat xtr ly rac thai mdi truong. Cu
thé, sang ché dé cap dén ching Ureibacillus sp. BCBT27 thudn khiét va mt sinh
hoc, ¢6 kha ning phan hity mang polyme ¢6 ngudn gbe tir dau mo nhu ti nilon,
chét déo (plastic), nhua PE, nhya PE da duoc xic tién oxy hoa (exo-biodegradable
plastic) va mang polyme co ngudn gbc la sinh khdi. Ching Ureibacillus sp.
BCBT27 ndy c6 kha nang sinh tbng hop cac enzym lipaza, xylanaza, proteaza,
chitinaza & nhiét do 37°C, va sinh tbng hop céc enzym lipaza, xylanaza, proteaza,
CMCaza, chitinaza va amylaza v6i hoat tinh khac nhau & nhiét d6 cao 55°C. Ngoal
ra, sang ché con dé cap t6i ché phim ding dé xur 1y rac thai mang polyme ¢6 ngudn
gbc tir diu mo va sinh khdi c6 kha ning phan hiy sinh hoc ¢ mirc do khéac nhau

chtra ching vi khuén néu trén.
Tinh trang k¥ thuit cia sang ché

Chét déo (plastic, nhua, goi t4t 1a polyme) dugc st dung tir gitra thé ky trudce
va nhu ciu st dung khong ngig gia ting. Nhu da biét polyme co khéi luong phan
tir cao nhu polyethylen rAt khé dé vi sinh vat tn cong. Loai polyme nay 1a san
phim tao ra hang héa thuong phim v6i s6 luong 1én t6i 80 triéu tAn. Trong 3 thap
ky vura qua plastic sur dung ngay cang tang trong giao thong, thuc pham may mac,
xay dung, san Xuét cong nghiép (may bay, tau chién, may tinh, 0 t0, v.v) ¥ té, giai
trf. Theo tinh to4n gin day nhét (2014) thi luong chét déo tiéu thu ti hon 300 triéu
tAn/nam. Binh quén diu ngudi nam 2015 st dung © céc khu vuc trén thé gioi rat
khac nhau, muc tiéu thu trung binh trén dau nguoi gan 79 kg/ndm. Tiéu thu chét
déo nhidu nhét 1a nguoi My (155 kg/nguoi) va it hon ca la nguoi chiu A tigu thu
hon 48 kg/ngudi. Nam 2012, lwgng réc thai polyme thai vao mdi truong & Chau Au
la 25,2 tri€u tAn, & My 1a 29 triéu tAn. Theo cac bao cdo v& méi truong cla Lién
hop Qubc, trén thé gi6i c6 khoang 22 — 43% polyme thai vao mdi truong khi xir 1y
bang cong nghé chon 14p, 35% d6 vao cac dai duong.

Con Viét Nam c6 muc tiéu thu plastic 1én dén hon 40 kg/nguoi. Nhu cau str
dung polyme tang lén dbng nghia voi viée ting luong cht thai, gy 6 nhiém mdi

truong toan chu. O Viét Nam, luong chét thai rdn cua ca nudc phat sinh trung binh
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hang nam tang gan 200% va con tiép tuc ting trong thoi gian t6i, ude tinh khoang
44 triéu tan/nam, trong do rac thai polyme chi€ém mot ty 1€ 16n. Tinh dén nam 2010
lugng rac phat sinh 26.224 tan/ngay va tdng trung binh 10% moi ndm. Riéng thanh
pho Ha Noi hién nay c6 t61 khoang 5.400 tan rdc phat sinh va chi xt ly duge 100
m?3, con lai 14 chén 14p. G Thanh phd H6 Chi Minh mdi ngay thai ra 8.300 tan rac,
chil yéu 1a chon lap (ty 1€ chon lap 76%). Chu yéu tép trung & bai rdc Da Phude va
xu ly bang cong nghé chon lap 5.500 tan/ngay véi gia xu ly 20,9 do6 la My/tan. Du
bao dén nam 2020, tong khoi luong rac sinh hoat cua thanh pho tang téi 10.080 tan
mdi ngdy (ting binh quin 5 % mdi nim) va dén nam 2025 ting 1én gan 13.000
tan/ngay. Thanh phd H6 Chi Minh phan dau xay dung 10 trinh cu thé dén nam 2020
giam ty 1€ chon lap chat thai ran xuong con 50 % dén nam 2025 1a 20 %. Tat ca céc
s0 liéu liét ké trén déu dugc thong bio trén phuong tién thong tin dai ching.

Plastic do con ngudi tao ra va thanh phin bao gém cacbon, hydrogen,
silicon, oxy, chlorid va nito. DAu thé, than d4, khi tu nhién da 1a nguén nguyén li€u
co ban cho chiét xuét tao nén plastic. Loai plastic rat bén viing theo thoi gian. Chi
yéu, plastic dang sir dung 13 polyethylen (LDPE, MDPE, HDPE and LLDPE), Poly
Ethylen Terephthalat (PET). Polybutylen Terephthalat (PBT), nylon, Poly-Propylen
(PP), Polystyren (PS), Polyvinyl clorua (PVC), and Polyurethan (PUR). Con plastic
tao ra tir sinh khéi hay ngudn nguyén liéu tai tao nhu poly(hydroxybutyrat) (PHB),
poly(lactid) (PLA) va tinh bot hdn hop duge vi sinh vat hay enzym ctia ching sinh
ra dé dang phén hity sinh hoc c¢6 tén goi 1a plastic sinh hoc “bioplastic”. Loai plastic
cling c6 thé phan huy sinh hoc bang cai thién mirc do thuy phan hay do dai cua
chudi polyme c6 thé duge giam bing su oxy hoa nho sinh trudng clia vi sinh vét.
Loai plastic nay c6 tén la “exo-biodegradable” va dugc tao ra trén co s& polylyethyl
(LDPE, MDPE, HDPE and LLDPE) két hop véi cac phu gia xuc tién oxy hoa va
ching thuong 14 cac ion kim loai chuyén tiép dwgc dua vao & dang stearat hay phuc
chat vdi cac phéi tir hitu co khac. Cac kim loai chuyén tiép duge sir dung lam phu
gia xuc tién oxy hoéa gém Ti, V, Cr, Mn, Fe, 2 Co, Ni, Cu, Zn, Ca v.v, trong d6 hiéu
qué nhat phai ké dén phirc stearat ctia Co, Mn va Fe. Duéi tic dong cuia tia cuc tim
(UV), nhiét d0 hodc cac tdc dong co hoc, cac phu gia thuc déy phan Gng oxy hoa

mach polyme tao thanh cac nhoém chirc nhu cacbonyl, cacboxyl, hydroxit, v.v. tao
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didu kién cho vi sinh vat d& dang tiép can dé phan huy tiép cac mach monome,
dionome, oligome v.v.. Nho céc chét xic tién oxy hoa, thoi gian phan hity plastic tir
hang trim nam giam xudng con vai nam tham chi 1 vai tudn hay vai thang déi véi
plastic da dugc cai bién nay.

Nhu di dé cép plastic ciing ¢6 ciu tric gan gidng lignin cho nén céch tac
déng cta laccaza enzym ciing thuong xay ra tuong tu. Cac budce vi sinh vat phan
huy plastic xay ra nhu sau: Vi sinh vat (& dang don 18 hay t6 hop, tuy nhién trong
tu nhién 1a t6 hop vi sinh vét) sinh truéng va tao nén cac enzym ngoai bao; Cac
enzym ngoai bao do vi sinh vat tiét ra bam lén bé mit ciia plastic; Chung cit chudi
polyme va xay ra bé mit plastic bi x6i mon, phan hity sinh hoc plastic xay ra véi
tbc do khac nhau do rit nhiéu yéu t6 tac dong, san pham cudi cliing cta qué trinh

phan huy plastic 1a CO,, HyO va CHy.

Trong tw nhién qua trinh nay xay ra rit cham nhung nhiéu cong trinh gan
day da chimg minh ring c6 thé khoang hoéa dugc plastic. C6 nhing nghién ctru co
ban chimg minh duge mot s6 ching vi sinh vat don 1é ¢6 thé tham gia phan hiy
duoc plastic nhung mot chung don 1é khong thé khoang hoa duge plastic boi ciu
truc ciia bén vimg tao nén plastic déu c6 ngudn goc dau mo. Trir loai co kha nang
phan hily sinh hoc nhanh va hoan toan ¢ xut st tir sinh khoi thi loai polyme tao ra
tir qué trinh xtc tién oxy héa nho mdt s6 kim loai Fe, Co, Ni, Cu Ti, V, Cr, Mn, Zn,
Ca v.v. dang dugc st dung tai mot sb quéc gia da dugc thuong mai hoa. Néu duoc
tac dong trude (tién xir 1y) boi cac tac nhan hoa hoc, 1y hoc va nhu tia cuc tim
(UV), cac phu gia, nhi¢t d hodc cac tac dong co hoc khac nhau thi qua trinh oxy
héa mach polyme dugc thuc day dé cac phan ting tao thanh cic nhém chirc nhu
cacbonyl, cacboxyl, hydroxit, v.v. duoc hinh thanh nhanh hon va day 1a diéu kién
cho vi sinh vat d& dang tiép cin dé phan hiy tiép. Qua trinh phan huy loai polyme
nay ciing gan giéng nhu déi véi lignoxenluloza (lignin, hemixenluloza, xenluloza)
chi khac 1a ngudn gbc va qua trinh tao ra céc plastic khac hoan toan véi polyme tai

tao c6 nguon goc thién nhién. T6 hop chuodi cac pham Gng sinh hoa xady ra ciing
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trong ty va tuan tha theo cac co ché ma & d6 cac enzym ngoai bao, ndi bao déu

hoat dong.

Viy st dung ciing mét liic td hop ctia cAc chiing sinh cdc enzym nhu lipaza,
esteraza, ligninaza, v.v. d& phan huy polyme cé diém nao khac véi quy lut chung
hay khong? Va khic & chd nao? Cau tra 1oi 1a khong khac véi quy luat ma chi khac
& chd chung déng vai trd 14 chét xuc tac manh hay tham gia vao chudi phan tng dé
cit ngén cAu trac ciia chudi polyme ctia plastic. Cudi cling tat c4 moi quy trinh sinh
hoc ciing di vao chu trinh Creb dé khoang héa thanh céc axit béo, sinh khdi vi sinh

vat, CO; va nudc.

Cho dn nay chua c6 giai phap k§ thuat ndo mang tinh kha thi cao cho céc
nude phat trién va dang phat trién vé xir Iy loai 6 nhiém rac thai plastic, déc biét la
plastic san xut tir nguyén lidu hoa thach va nhiéu nhét 1a ddu moé. Con rac thai tir
plastic c¢6 kha ning phan huy sinh hoc (bioplast) da khong con 1a van dé rit khé véi
qué trinh phan hily sinh hoc nhd c6 giai phép hitu higu xir Iy bang céc cong nghé
khac nhau, trong d6 ¢6 xit Iy bing hé enzym hay u compost v6i nhiét db cao dwge
kiém soat. Hién nay s6 lugng rac thai 14 nhya c6 thé phan hity sinh hoc chiém mot
thi phan rat khiém ton vi san xuit vé6i kinh phi rit cao. Bén thé ky qua cac nghién
ctru phan hay sinh hoc khéng ngimg tim kién céc con duong dé xir Iy rac thai 1a
chit déo (nhura, thi ni 16ng, bao bi sir dung trong cong nghiép, y té, ndéng nghiép va
trong doi séng hang ngay). Rac thai 14 plastic chii yéu van dang dwgc chén l4p. Hé
luy cta viéc nay khong chi ton thét kinh té ma gy nén 6 nhiém méi truedong nude
ngin ciing nhu giam chit lugng cudc séng clia cong ddng sdng quanh ving chon
rac. Mot trong cac con dudng dé giam tac dong cla rac thai plastic 14 sir dung tb
hop vi sinh vét séng ciing vdi tao diéu kién méi trudng phit hop dé cho qué trinh
phan huy sinh hoc plastic ¢6 hiéu qiia cao nhat c6 thé. Mot con dudng nira 1a sir
dung h¢ enzym tir xa khudn, xa khuén soi, xa khuan va vi khuén sinh téng hop dé
xir ly. Cach nay cAm thém céc chudi k¥ thuat khic dé sao cho enzym tao ra bén,
tiéu hao thp nhit va hoat dong dugc trong cac diéu kién méi truong sinh thai khac

nhau. Hon thé nita c6 thé két hgp véi nhié€t A va céc tac nhan vit ly, co hoc khac
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nham tao diéu kién thudn loi dé vi sinh vat c6 thé sinh trudéng va hoat dong trao dbi
chét véi plastic @& cudi cing khoang héa dugc plastic ma san phim & didu kién
hiéu khi 1a CO,, H,0, con ¢ diéu kién ki khi 1a CO,, H,O va CH,. Cac qua trinh
phan huy, chuyén héa din dén khoang hoéa hoan toan rat phirc tap va rt dai, tuy
nhién & mdi didu kién méi truong va mdi quan xa vi sinh vat hay mdi nhém enzym
khong hoat dong gidng nhau nhung ching lai bd trg cho nhau, cho nén cic nha
khoa hoc cong nghé cin chon dugc con dudng phan hiy hiéu qiia nhét déi voi timg
loai plasctic. Cac nghién ctru da sir dung 1én men truc tiép cac vi sinh vét séng voi
cac loai plastic nhung ciing c6 thé sir dung hdn hop enzym do ching sinh tdng hop
trén mai truong rin hoic 1ong dé danh gai kha ning phéan hity sinh hoc cua ching
(ké ca plastic khé phan hily va plastic d duge cai bién 1a “exo-biodegradable” va -
bioplastic). Tuy nhién dé dé danh gia hiéu ctia cho cong bb qubc gia va quic té thi
chon 1 hay 2 enzym dé khao sat theo thdi gian véi cac tiéu chi chudn dé danh gia
kha nang phan hiy, chuyén hoa cac loai plastic c¢6 ngudn gdc va cach san xut khac
nhau thuong dugc lya chon dau tién. Cach nay khé co thé 1am co s¢ khoa hoc da
manh dé din dén cong nghé kha thi néu xét ci vé mit k§ nghé, kinh t& va bao vé
moi truong.

Loai b rac thai plastic bing phan hily sinh hoc tip trung vao cc polyme
dugc tiéu thu cha yéu nhu polyethylen, polypropylen, polyurethan and polystyren.
RAt dang tiéc cac polyme trén ciing 1a cac loai rit bén vimg. Mot trong cac phuong
phap thanh cong nhét ¢ thé lam chu dugc 13 phan hiy nhd enzym va cin phai tang
cuong tdc dd phan hiy chiing. Vay céc c6 sé khoa hoc ¢6 lién quan nim ¢ dau? Va
tai sao su dung enzym di tré thanh mot trong céac gidi phap chia khéa. Nhém
enzym ndo can nhit va quan trong trong viéc chuyén hoa phén huy plastic. Céc
nhém enzym d6 thudc ho enzym tham gia va qua trinh chuyén héa lignoxenluloza
va céc enzym hoat dong gidng nhu cac chit xuc tic oxy hoa cac hop chét phenol va

khong phai phenol.

Pia diém t6t nhat dé 14y mau phan 1ap va lwa chon c4c vi sinh v4t sinh téng

hop céc enzym tham gia phan hiy plastic 1a chd chén 14p rac thai sinh hoat, cong
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nghiép lan nhya, tii ni 16ng hay tir qua trinh 0 compost ma nguyén liéu la
lignoxenluloza v.v.. Kha ning chuyén hoéa, phan huy trong qua trinh & compost
cling 12 mét tidu chi quan trong cia ASTM dén dénh gia kha ning phén hiy sinh
hoc cua plastic. Trong hang loat enzym tiém niing cao dé phéan huy plastic thi cac
ching vi khudn va xa khuan wa nhiét mang lai hiéu qua phan huy sinh hoc rac
plastic nhanh. Ly do 1a ching sinh truong nhanh va tao dugc cd hé enzym hoat
dong ¢ nhiét do cao va ban than ching ciing ¢6 thé sir dung dé u compost plastic.
Hon thé nira, nhiét d6 cao trén 45°C kéo dai ciing 12 tic nhan lam ting tdc qua trinh
phéan hﬁy rac plastic. Néu két hop dugc nhitng wu thé nay thi nghién ciru dé tao ra
mot cong nghé xanh cho xur ly rac plastic s& c6 tinh kha thi cao hon. Trong bai toan
khé véi lugng rac nhya ting dan mdi nim trén toan hanh tinh cia ching ta va &
tirng nude khac nhau, Viét Nam cling khong phai 1a ngoai 1€, nay phai ddi dién voi
tim giai phap, cong nghé cho xir Iy loai rac bén vimg nay ma khéng giy 6 nhiém

thir cAp va ciing c6 thé tai sir dung dang dugc hét sirc quan tim.

Cho dén nay da c6 t6i hon 90 chi vi khuin va xa khuan c6 kha ning phén
huy plastic da dugc cong b (Mahdiyah D, Mukti BH. 2013). Trong nhiing nim
gan ddy da c6 nhiéu bai tdng quan, nghién ctru chi tiét dé cap mot cach chi tiét dén
danh sach hang loat vi sinh vat dd dugc chimg minh phén huy dugce plastic duge
tao ra khac nhau va khong chung ngudn gbc (Vinay Mohan Pathak and Navneet.
2017) va céc chét chiing tao ra trong qua trinh sinh truéng va tic déng qua lai véi
co chét 14 plastic (Himani Bhardwaj va dtg 2013). Céc cong b ciing chi ra chung
c6 kha ning phan hiy sinh hoc loai plastic nao, tbc d6 va tinh kha thi v.v.. Dac biét
1a dua ra cac bing chimg rat co ban vé su thay ddi cac dic tinh cia plastic dudi tac
dong cia cac tic nhéan sinh hoc riéng 1¢ va ddng thoi véi cac tac nhan khac.Thong
qua sy giam khdi lugng, su thay dbi céu trac hoa hoc, cu tric mat, dd bén kéo dut,
san phim trao ddi chit ciia cac phan ung sinh héa do vi sinh vét tac dong lén
plastics sinh ra v.v. dd cung cép co s& dé tim con duodng xir Iy rac plastic. Van dé
nay dugc ca thé giéi quan tdm, tuy nhién khong phai 1a mét bai toan cé ngay déap
s6. Trong bai téng quan cia minh cac tic gia da cho thiy cac dai dién cua xa

khuin da dugc thong bao c¢6 kha nang phan huy plastic phan huy sinh hoc va kho
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phéan hity sinh hoc. Vi du nhu xa khuén va chung Amycolatopsis sp. phan hiy 1am
giam 100 mg mang film PLA (khoang 60%) sau 14 ngay nudi cdy & méi truong
1()ng & 30°C. Céc xa khuén khac cling phan hay duge PLA, PLC va PBC. Cac dai
dién khéc cua xa khudn c6 kha niang phan huy plastic c6 kha ning phéan huy sinh
hoc bao gdm Amycolatopsis sp. 3118, Amycolatopsis sp. HT-6, Saccharothrix
JMC9114, Kibdelosporangium aridum JMCT912 [58), Actinomadura keratinilytica
T16-1 (Sukkhum et al., 2011), Amycolatopsis thailandensis PLAO7,Streptomyces
bangladeshensis T77T1- 4, Streptomyces thermoviolaceus subsp.
thermoviolaceus76T-2 (Raziyafathima va dtg 2016). Cac ching vi khudn va Xa
khuén dugce xac dinh d3 pha tring hop polyme cua polyethylen. Hai trong s6 vi
khuén 13 loai Pseudomonas aeruginosa va ching Bacillus sp, con lai 12 xa khuén,
nam soi lodi Fusarium graminearum. Qua trinh gii trang hop polyme thong qua
cac enzym amylaza, lignin/manganaza peroxidaza, lacaza va sau do la cac enzym
khac lacaza. Cac ching nay c6 thé st dung dé tdi tao moi trudong bi 6 nhiém boi
polyethylen (Ganesh va dtg. 2017). So kha néng cia xa khuén va vi khuan thdy qua
trinh phan huy plastic polyethylen terephthalat dd dugc cac nha khoa hoc Nhét Ban
cong bd nam 2016. Cac san pham tao thanh ciia qua trinh phan hity sinh hoc béi vi
khuén d3 dugc phén tich chinh xac. Ho dd phén lap va phén loai dugc loai vi khuén
Ideonella sakaiensis 201-F6 c6 thé “an” phan hiy poly(ethylen terephthalat) &
30°C viét tit [a PET tir 250 mAu ctia mang film PET. Sau 6 tuan vi khudn nay sir
dung PET la ngudn cacbon va ning lugng chinh duy nhit. Khi sinh truong trén
PET, ching nay di sinh tong hop 2 enzym c6 kha ning thily phan PET va chat
trung gian mono(2-hydroxyethyl) terephthalic acid. Ca hai enzym déu cén cho su
chuyén héa PET nhd enzym hiéu qua ddi v6i PET va (2-hydroxyethyl)
terephthalic acid, d4u tién thanh san phdm than thién méi trudng 14 cic monome,

axit terephthalic va ethylen glycol (Yoshida va cac dong tac gia, 2016).
Ban chit ky thudt ciia sang ché

Muc dich cta sang ché la giai quyet cac van dé néu trén. Dé dat dugc muc

dich nay, sang ché dé xuét chang vi khuén wa nhiét Ureibacillus sp. BCBT27.
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Chung vi khudn nay sinh tong hop cac enzym lipaza, xylanaza, proteaza,
chitinaza ¢ nhiét do 37°C, va ¢ nhiét do cao 55°C sinh téng hop céc enzym lipaza,
xylanaza, proteaza, CMCaza, chitinaza va amylaza véi hoat tinh khac nhau. Chung
vi khuén nay c6 kha nang phén huy mang polyme, chit déo khi u compost

(compostable).

Chung vi khuén trong sang ché nay dugc phén lap tir ddng i compost tir xa
Ba Trai, huyén Ba Vi, Ha N§i c¢ trinh tu gen ma hoa 16S rARN véi do dai 1056 bp
c6 d6 twong ddng 99% véi loai Ureibacillus suwonensis. Chiing BCB27 ciing 1a vi
khuén wa nhiét gin giii v6i Ureibacillus suwonensis clon SHBS1076 khong nudi
céy dugce. Ching 1a cung véi cac ching vi khuén, xa khudn, nAm soi va nhiét c6
kha niang chuyén hoa phu phé lidu néng nghiép va chin nudi thanh

Chung thudn kiét vé sinh hoc va dwogc lru gt tai Vién Cong nghé sinh hoc,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Phéan loai chung vi khudn va
trinh tu gen 16S rARN cila ching nay dd dugc ding ky trén Genbank véi ma sb
KX815279.1. |

Theo mdt phuong 4n, sang ché d& xudt ché phdm ding dé xir 1y rac thai
mang polyme c¢6 ngudn gbc tir ddu mo, sinh khéi c6 kha ning phan hity sinh hoc,
ché phdm nay chira chiing vi khuén wa nhiét Ureibacillus sp. BCBT27 néu trén.

Theo mdt phuong én, ché 'phém nay ¢ dang léng va mat do vi sinh vét cta
ching Ureibacillus sp. BCBT27 trong ché phim dat khoang 108 -10° MPN/ml ché
phim.

Theo mdt phwong 4n, ché pham nay & dang rin va mat do chung vi khuan wa
nhiét Ureibacillus sp. BCBT27 dat khoang 108-10° MPN/g ché pham. Ché phim
nay chira chit mang rin bao gdm rom nghién, than va 18i ngd nghién va cam gao
v6i theo ty 18 khdi lwgng rom nghién : than va 18i ngd nghién : cAm gao 14 3:3:4 va
ngudn khoang chit, va ché pham c6 6 4m 15-19%.

MBS ta viin tit cac hinh vé

Hinh 1 thé hién hoat tinh enzym ngoai bao chitinaza, CMCaza, proteaza, xylanaza,
lipaza Ureibacillus sp.BCBT27 theo thoi gian
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Hinh 2 thé hién cu triic bé mat (bang SEM) cac loai nilon trudc va sau 30 ngdy xir
ly bang chung vi khuan Ureibacillus sp. BCBT27

Hinh 3 thé hién phd FTIR cua tii plastic HL dbi chimg va sau 30 ngay xir ly bang
ching Ureibacillus sp. BCBT27

Hinh 4 thé hién phd FTIR cua tui plastic VHL d6i ching va sau 30 ngay xtt Iy bang
chung Ureibacillus sp. BCBT27

Hinh 5 thé hién phd FTIR cua tii plastic VN1 d6i chtig va sau 30 ngay xir Iy bing
cdy chung BCBT27

Hinh 6 thé hién hinh thai ching vi khuan Ureibacillus sp BCBT27

Hinh 7 thé hién cay phat sinh ching loai cia chung vi khuin Ureibacillus sp
BCBT27 '
MB& ta chi tiét sang ché

Céc tac gia sang ché di tién hanh phan lap cac ching vi khuin tir dng
compost & x4 Ba Trai huyén Ba Vi, Ha N¢i, Viét Nam. Moi truong HKTS duogc
ding 1am méi tradng phan 1ap vi khuin c6 thanh phan nhur sau (g/1): Pepton 10; cao
thit 3; NaCl 5; pH 7. Cac mau thu duge tir cac déng i compost dd dugc pha loang
va gat 1én méi trudng HKTS thach (mdi truong HKTS c6 thém thanh phén aga véi
luong 18g/1). Sau d6, cac dia thach dd cdy mau dugc nudi & 55°C trong budng nudi
cdy vo tring. Chi sau 24-48 gid, khudn lac vi khudn c6 hinh thai khac nhau duoc
hinh thanh trén céc dia thach dugc tach va lam sach. Chung vi khuén thu duoc
trong sang ché nay da duoc danh gia kha nang sinh trudng & cac nhiét do khac
nhau, dugc ki hiéu 1a BCBT27.,Ching xa khuén c6 hinh thai khac nhau s& céy trén
mdi truong HKTS thach va dugc nudi & nhiét do 55 °C. Hinh théai khuén lac coa
chiing nay dugc thé hién trén hinh 6. Kha ning sinh truéng ciia chung trong sang
ché ndy & cac muc nhiét do khac nhau 37 °C, 55 °C va 65 °C dugc thé hién trong
Bang 1.

Bang 1. Dic tinh nhiét ciia chung vi khudn BCBT27

Tén ching Nhiét do Nhi¢t do | Nhi¢t do
37°C 55°C 65°C
BCBT27 + + +

Chu thich: (+) sinh trucng
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Pé xac dinh hoat tinh enzym chitinaza ngoai bao cla chung xa khuén, ching
dwgc nudi trén moi trudng HKTS bd sung 5% co chit chitin, nudi & nhiét ¢ 37°C
va 55°C . Hoat tinh enzym chitinaza ngoai bao dugc xac dinh dinh tinh theo
phuong phép do vong phéan giai khi nhuém bang thude nhudém lugol 1%, sau 24 gid
u.

Dé xac dinh hoat tinh enzym CMCaza ngoai bao ciia ching vi khuén, ching
dwoc nudi trén moi truong HKTS bd sung 5% co chit CMC (Carboxymethyl
cellulose), nudi & nhi¢t do 37°C va 55°C. Hoat tinh enzym CMCaza ngoai bao dugc
x4c dinh dinh tinh theo phuong phap do vong phan giai khi nhuém bang thube
nhudm lugol 1%, sau 24 gio .

Pé x4c dinh hoat tinh enzym xylanaza ngoai bao cta ching vi khudn, thi
dwoc nudi trén méi trudng HKTS b sung 5% co chit xylan, & nhiét d6 37°C va
55°C. Hoat tinh enzym xylanaza ngoai bao dugc xac dinh dinh tinh theo phuong
phap do vong phén giai khi nhuom bang thube nhudm lugol 1%, sau 24 gid u.

Pé xac dinh hoat tinh enzym proteaza ngoai bao ctia chiing vi khudn trong
sang ché nay da duoc nudi trén méi truomg HKTS bd sung 5% co chét casein, &
nhiét d6 37°C va 55°C. Hoat tinh enzym proteaza ngoai bao dugc xac dinh dinh
tinh theo phuong phap do vong phan giai khi nhuém bang thudc nhudém lugol 1%,
sau 24 gio u.

Pé xac dinh hoat tinh enzym amylaza ngoai bao ctia ching vi khudn, chung
dwoc nubi trén moi truong HKTS bd sung 5% co chit tinh bot, & nhiét do 37°C va
55°C. Hoat tinh amylaza ngoai bao dugc x4c dinh dinh tinh theo phuong phép do
vong phan giai khi nhuém bing thudc nhudm lugol 1%, sau 24 gio .

Pé xac dinh hoat tinh lipaza ngoai bao cta ching vi khuan da dugce nudi
trén moi truong HKTS bd sung 5% co chit tween 80, nudi & nhiét do 37°C va
55°C. Hoat tinh enzym lipaza ngoai bao dugc xac dinh dinh tinh theo phuong phdp
do vong phan giai khi nhudm bang thuéc nhudm lugol 1%, sau 24 gid u.

Pé x4c dinh chinh xac hon ching vi khuin phan 14p duoc, tién hanh phan
loai vi khudn bang cach xac dinh trinh tu gen ma hoéa 16S rARN va so sanh trinh tu-
thu dwoc véi dir liéu trén ngan hang gen qudc té (GenBank).

ADN tdng sb ctia chiing vi khudn thu duwoc duoc tach chiét theo cac budc

sau:
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Thu sinh khdi xej khuén vao éng eppendorf bang cach ly tAm 6000vong/phut
trong 10 phut ¢ 4°C; B& sung dH,O dé rira sinh khéi, ly tam 6000vong/phit trong
10 phit ¢ 4°C; Bb sung 400p1 dung dich dém phan giai, vortex déu; B6 sung 50 pl
lysozym 10 mg/ml, 4 & 37°C trong 30-45 phut; B6 sung 20 ul proteinaza K 0 &
56°C trong 1 gio; Bb sung C:I (24:1) vé6i ty 1& 1:1 (viv), vortex, ly tdm
12000vong/phat trong 15 phut ¢ 4°C; Hut phan dich ndi phia trén sang bng
eppendorf moi; Bb sung isopropanol voi ti 16 1:1 v& thé tich, 0 & 4°C qua dém; Ly
tam 12000vong/phut trong 15 phut & 4°C, thu tia; B& sung etanol 100% ty 1& 1:1
(v:v); Ly tam 12000vong/phat trong 15 phit ¢ 4°C, thu tia, rira tiép bing etanol
70%; Lam kho tia; Hoa trong TE, bao quéan ¢ 4°C.

Sau khi thu dugec ADN téng sd, thuc hién khuéch dai doan gen ma hoa 16S
rARN bing k§ thuat PCR. Doan gen mé héa 16S rARN dugc khuéch dai bang cap
mdi 27F (5’ — AGA GTT TGA TCC TGG CTC AG - 3°) va 1492R (5* — TAC
GGG TAC CTT GTT ACG ACT T- 3°) (Baker et al., 2003; Bourne et al., 2005).

Thanh phan phan tmg PCR dugc trinh bay trong Bang 2.

Bang 2: Thanh phén phan tng PCR

Thanh phan Thé tich (ul) Nong d6 cudi
Pém Taq 10X 2,5 1X
dNTPs 2 mM 2,5 0,2 mM
MgSO4 20 mM 2,5 2 mM
Mbi 27F 10 uM 1 0,4 uM
Mdi 1492R 10 pM 1 0,4 uM
Taq Polymeaza 5 U/ pl 0,2 1 U/25 pul
ADN khuén 1

ddH,0 14,3

Tong thé tich 25 ul

Chu ky luén nhiét ctia phan ung PCR dugc trinh bay trong Bang 3.
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Bang 3: Chu ki luan nhiét ciia phan tmg PCR

Buéc Nhiét do/thoi gian S6 chu ky
Bién tinh 94°C/5 phut 1
Bién tinh 94°C/1 phut
Gan mbi 55°C/1 phut 30
Kéo dai chudi 72°C /1 phut 30 gidy
Kéo dai chudi 72 °C /7 phut 1
4°C Giit 6n dinh

Quan hé di truyén ctia ching vi khudn BCBT27 phén 14p tir i compost trong

sang ché nay dugc thé hién ¢ ciy phat sinh ching loai trén hinh 7.

Bao tir ciia chung vi khuan nay dugc bao quan va lwu giit trong 50%
gryxerol & -80°C hoic trong dau khoang & nhiét d§ 25 - 30°C tai Vién Han 1am

Khoa hoc va Coéng nghé Viét Nam dudi dang thuén khiét v& mit sinh hoc.

Do d6, sang ché dé xuat ching vi khuan wa nhiét Ureibacillus sp. BCBT27
c¢6 kha ning sinh tdng hop cac enzym lipaza, xylanaza, proteaza, chitinaza & nhiét
do 37°C, va & nhiét do cao 55°C sinh téng hop cac enzym lipaza, xylanaza,
proteaza, CMCaza, chitinaza va amylaza vé&i hoat tinh khac nhau. Chung vi khuén
nay c6 kha nang phan huy mang polyme, chét déo khi &t compost (compostable).

Theo mot phuong 4n, sang ché d& xudt ché pham ding dé xt 1y rac thai
mang polyme c¢6 ngudn gbc tir dAu mé va sinh khéi c¢6 kha ning phan hiy sinh hoc
v6i muc do rat khac nhau (co nhimg loai cin dén hang trinm nim méi phan hiy
dwoc & mot s6 mdi trudong nhu & bién), ché phim nay chira ching vi khuén wa nhiét
Ureibacillus sp. BCBT27 néu trén.

Theo mdt phuwong an, ché pham nay & dang 1ong va mat do vi sinh vét cta ching
Ureibacillus sp. BCBT27 trong ché phdm dat khoang 108 -10° MPN/ml ché phém.

Sam xuét ché phidm chira Urcibacillus sp. BCBT27

C6 hai cach san xuat chung vi khuan nay:
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(1) Nudi lac 200v/phit vi khuan trén méi truomg 1ong & 55°C ¢6 thanh phan nhu sau
(g/1): pepton 5; glucoza 1; NaCl 5; cao thit 3; do pH = 6,8, 55 °C, trong thoi gian 4-
5 ngay. Day la ché phim dang long (dich thé) va c6 thé bao quan & ti lanh thong
thuong trong thoi gian 3-5 thang. Hay nudi dén giai doan hinh thanh bao tir thi ly
tam 4y pha ran va tron v6i chit mang (mantoza 13 san pham thuong mai ban rong
rai trén thi treong). Cling ¢6 thé sir dung dich nudi cy ciing sinh khéi vi khuén nay
d& xtr ly rac thai. Nong do bao tir co thé dat tir 108 dén 10° té bao /g; Ca hai dang
nuéi cdy trén moi truong 16ng mé ta trén déu c6 thé sir dung dé xir ly rac thai la
mang polyme c6 ngudn gdc diu mo hay sinh khéi (plastic duge chitng nhén c6 kha

ning phan huy sinh hoc theo tiéu chuin cia ASTM).

(') Nudi cdy vi khuén trén moi truong rdn & nhiét do & 55°C trén moi truong 1én
men rin, ma sau nay déng vai trd chit mang ran trong ché phdm, bao gdm rom
nghién, than va 16i ngd nghién t6i kich thude khoang 0,3-0,4cm va cam gao voi
theo ty 16 rom nghién: than va 156i ngd nghién:cam gao 14 3:3:4. Pén giai doan bao
tir thi sdy kho & nhiét d6 40-45 © C véi d6 4m cubdi cing 15-19 %. Trudng hop
ndy khong cin tron véi gia thé. Nong do bao tir c6 thé dat tir 108 -dén 10° té bao /g
ché phim. Cong cu dé nuoi vi khudn c6 thé cic binh tam giac thay tinh c6 nit
bong (khong cin cung cép oxy) hay st dung thiét bi cho 1én men rin nhiét d¢ cao
hay thiét ké bioreactor thdi khi co diéu kién ty dong cac thong sb d6 am, nhiét do

va t6 do thong khi.
Vi du thye hién sang ché

Vi du 1: Phan huy sinh hoc cac loai mang polyme, cht déo (tGi nilon) boi
ching BCBT27 & 55 °C

Céc loai ti nilon c6 ngudn gdc khac nhau dugc sir dung dé danh gia kha
nang phan huy bing ché phim theo sang ché. Céc loai polyme dang tai nilon dwoc
sir dung dé dénh gia kha ning phan hiy sinh hoc duge thu thap tir (1) Ha Lan- HL
(tai c6 ngudn gde 1a sinh khéi va duoc cdp ching chi “phén hiy sinh hoc cuia chau

Au), (2) exo-biodegradabe plastic- VHL(sir dung cac phu gia xtic tién oxy hoa PE
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dé tao nén loai plastic ndy boi cong trinh nghién ctru khoa hoc tai Viét Nam, (3) tur
céc siéu thi Viét Nam-VNI,VN5 (duoc cép ching chi “than thién mdi truong” bdi
B6 TNMT chir khong duge cap chimg chi “c6 kha nang tw phan huy sinh hoc™); (4)
mot loai tai nilon hién duge Sir dung trong hau hét hoat dong dan sinh & Viét Nam
(rt kho phan huy sinh hoc, & mot s& didu kién méi truong nhu & bién can hang trin

nam).

Gidng vi khudn BCBT27 dé dénh gia kha ning phén huy sinh hoc dwoc nudi
cdy léng trén mdi truong HKTS ¢6 thanh phan nhu sau (g/1): Pepton 10; cao thit 3;
NaCl 5; pH 7. Sau 1-3 ngay 1én men trong diu kién lac 200 v/p & 55 °C, c4c ching
da sinh trrong manh, ¢6 mat do t& bao 107 — 108 MPN/ml. Thu dich nudi cdy dé

tién hanh xir ly mang polyme, chat déo ( goi 1a: tui nilon) theo séng ché.

Céc loai mAu tai nilon cdngudn gbc khac nhau duge cAt thanh miéng c6 kich
thudc 2x10cm, cho 1gram nilon mdi loai riéng r& vao binh thiy tinh 250ml chira
150ml mdi treong nudi céy chang BCBT27, thi nghiém duoc thyc hién trong diéu
kién ldc 200 v/p & nhiét do 55 °C. Xac dinh d6 gidm hoat tinh enzym ngoai bao
trong dich nudi theo thoi gian. Sau 30 ngay nudi ciy cac ching xa khuén c6 mit
cia mau tui nilon d3 dugc danh gia mac do phan huy bing cac thiét bi chuyén
dung véi cac chi ti€u bat budc trong danh gia kha niang phan hiy sinh hoc
(biodegrabilily) mang polyme. chat déo nhu: do giam khéi lugng, do bén kéo dit,
sy thay dbi mau, su thay ddi ciu tric héa hoc bing may ghi ph6 hong ngoai bién
ddi, su thay dbi cAu trac bé mat bang kinh hién vi dién tir quét. Két qua duogc thé

hién dudi day.

a) Pho hong ngoai bién doi Fourier (FTIR)

Phé héng ngoai bién ddi Fourier (FTIR) clia cac mau thi nilon duoc x4c dinh
bing may ghi phd hdng ngoai bién ddi Fourier Nexus, thuc hién nhur sau: mau &
dang mang mong hodc mang vun (mang vun s& dugc €p thanh vién véi KBr) va
quét phd & ving 400cm!- 4000cm!, do phan giai 8cm™, s6 1an quét 32 lan. Pho

FTIR dugc ghi dudi dang duong cong phu thude phan trim truyén qua vao s séng
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(1/%) hay budc séng cua blrc xa, sau khi di bu trir phé nén cia khong khi (hodc

KBr).

Chi s cacbonyl (CI) duoc str dung dé danh gia su thay doi ham lugng cac

nhom cacbonyl hinh thanh do sy phén hily oxy hoa quang mang polyme, chat déo.

Leo
Cl= oo
Cac gia tri CI duoc tinh theo cdc cong thirc sau CH3 Trong dé, Ic=ola cudng
do dao dong hoa tri ctia nhom cacbonyl; Icns 1a cuong do dao dong bién dang dbi

xung cua nhém metyl.

b) Cdc tinh chdt co hoc
Céc tinh chét co hoc (d6 bén kéo va do dan dai khi dat) cia tdi nilon duogc do
trén may Zwick 72.5 theo tiéu chuan ASTM D638, téc dd kéo 50 mm/phit & nhiét
do phong, mdi loai mau dugc do 3 lan dé 14y gia tri trung binh. Mau sau khi cit
dung thudc do chuyén dung dé xac dinh bé day (d) do va danh diu dé xac dinh
khoang cach I, (khoang cach ban dau). Sau d6 miu can do duoc kep 1én may va do,
xac dinh dugc céac dai luong: Do bén kéo (MPa) va do dan dai khi dat (%).
o Do ben kéo dit

Khi tac dung mét luc kéo F 1én mau & mot thoi diém bat ky thi tao ra mot
g suét tirc thoi tng véi luc F tai thoi diém do.

Ung suét ung voi luc F tai thoi diém mAu bi dut goi la tmg sudt khi dut

(o), duoc xac dinh bang cong thirc sau:

O-/\’ =

F
s
Trong do: F: luc kéo tac dung 1én mau (N).
S: tiét dién ngang ban dau ciia mau (m?).
e Do ddn dai khi dut
D6 dan dai khi dat ctua vat liéu dugce xac dinh theo cong thire sau:

I -1
e =2—2100%
ZO
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Trong do: & - % dan dai ctia mau.

Io - chiéu dai ctia mau trude khi kéo (cm).

Is - chiéu dai cua mAu tai thoi diém mau dat (cm).
¢) Sw thay déi mau

Xéc dinh su thay d6i mau sic cia miu mang polyme, chét déo bing sb liu

hién thi trén may so mau. Bé mit va mau sic mau dugc xac dinh theo tiéu chuin
ASTM D2244-89 trén may ColorTec PCM (PSMTM, M¥) véi L* do d6 sang va
a*, b* la toa d0 mau. Trong d6: +a*: 1a mau do; -a*: 1a mau xanh 14; +b*: [a mau

vang; -b*: mau xanh duong; L* thay dbi tir 100 (mau tring) dén 0 (mau den).

Cac gia tri AEn dung dé tinh toan su thay d6i mau sic bé mat mau. N6 nhu mot

ham theo thoi gian chiéu xa tia cuc tim véi cong thire:

AEn= J(L‘ - Ln)z + (a_ - an)z + (b? - bn)z

L*, a*, b* la cac gia tri mau tai thoi diém ban dau.
Ln, an, by la cac gié tri mau tai thoi diém n.

Néu gia tri AEn nho twong Gmg véi it thay doi mau séc cua vat liéu. Néu gid tri AEn
16n thé hién su thay doi mau sac 16n, vt liéu chiu anh hudng 16n cua céac tac nhan

tac dong.

d) Phwong phdp hién vi dién tir quét (SEM)
Hinh thai c4u triic ctia cAc mau duoc quan sat dudi kinh hién vi dién tr quét
(SEM- JSM-6510 LV, Jeol, Japan). Mau dugc phi mét 16p platin méng dé dan dién

va chup trong moi trudong khi nito.

Bién thién trong lwong ciia cdc logi tii plastic sau 30 ngdy xir Iy bang chiing vi

khuan wa nhiét

Bang 5: Do giam khéi lugng cta cac loai mau nilon sau 30 ngay xt Iy bing ching

vi khuan Ureibacillus sp. BCBT27
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Tén mau HL VHL VNI

Do giam khoi luong (%) khi

xt ly bang chung| 33.15-3990 1,48 - 2,00 1,93 - 5,00
Ureibacillus sp. BCBT27

Ngoai 3 loai tui plastic HL, VHL va VN1 thi séng ché ciing dd nghién ctru
kha ning phan huy sinh hoc thém 1 ddi tugng khac. Tac nhan st dung dé xtr 1y 5
loai tii néu trén 1a chung vi khudn BCBT27 duoc nudi ciy o diéu kién lic & 55°C
v6i thoi gian 30 ngdy. Tuy nhién da khong c6 du diéu kién dé phan tich toan bd sb
mau theo cac tiéu chi nhu d3 mé ta o trén. Bang 5 trinh bay két qua vé mirc do mat
trong luong ciia 3 miu. Trong d6 i plastic ban & siéu thi v&i thong tin trén bao bi
la: plastic nhdp cong nghé nudc ngoai, san xuat tr HDPE vé&i céc chét thém c6 kha
nang phan huy sinh hoc, nhan dugc ching chi than thién moéi truong do Bo TNMT
Viét Nam cép (VNI) con mot s6 vi du khac ciing trinh bay cac dic tinh phan huy
trén ddi twong VN5 va VN4 14 tai duoc st dung nhiéu nhit hang ngay trén toan

Viét Nam ¢ cac hoat dong dan sinh.

Tuai plastic duge ching vi khuan wa nhiét phan hiy sinh hoc & mirc do khac
nhau, tdt nhét 1a HL v6i mirc do mét trong lwong giao dong 33,15 - 39,90 % sau 30
ngdy nudi cidy (Bamng 5). Tui VHL duoc phan hiy véi hiéu xuat 14,06% bai
Ureibacillus sp. BCBT27. Hai loai ti nhip cong nghé san xut tai Viét Nam lan
luot bi mat trong luong bao gém 3.41% VNI va 4,10% VNS5 boi Ureibacillus sp.
BCBT27.

Ddic tinh ciia cdc loai tii plastic trudc va sau 30 ngay xi ly

Bang 6: Kha nang phan huy tii nilon sau 30 ngay xir Iy bang ching vi khuén
Ureibacillus sp. BCBT27

Dac _ L Tui plastic sau 30 ngay xu ly
.V Ti plastic doi chung .
diem bang BCBT27

HL | VHL | VNI | VN4 | VN5 | HL | VHL | VNI | VN4 | VN5
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bo bén
Kxd [ 20,2 | Kxd | Kxd | Kxd | Kxd | 18,1
kéo dut | 8.39 | 24,25 | 15,41
d |8 d d d d 4
(MPa)
Do gian
14,8 | 180,2 | 5852 | Kxd | 78,8 | Kxd | Kxd | Kxd | Kxd | 36,5
dai khi
2 1 2 d 0 d d d d 9
duat (%)
So mau Kxd 12,9
0 0 0 0 0 3,55 | 2,10 3,92
(AE) d 2
CI 5,51 | 0,01 0,01 | 0,00 | 0,01 | 1,65 | 0,09 | 0,02 | 0,00 | 0,03

Kxdd: khong xdc dinh dwoc do mau bi ndt vun hodc dirt gdy khong thé do duwoc
bang mdy chuyén dung

Chi s6 CI ctia cac tui plastic duge xac dinh tur ph6 hdng ngoai. C6 thé sir
dung két qua chi s6 CI dé dinh lugng su phan hity. Quan sét két qua ¢ Bang 6, c6

thé thdy tai plastic HL ¢6 chi sé CI giam manh khi xir ly trong_dich 1én men cia

ching BCBT27. S6 liéu do duoc ching to céc thi plastic HL trong cac dung dich

phan Umg néu trén da bi phan hily manh. Két qua nay thong nhit véi két qua quan
sat truc quan mau tai sau xir Iy. TAt ca cac mau tii plastic HL trong dich nudi chy
cua cac chung vi khudn wa nhiét trén déu bi v& vun, do dé cac thi plastic HL sau xu
ly khong thé xac dinh duoc tinh chét co hoc. Cac tai plastic con lai khi x4c dinh
tinh chit co hoc thi déu bi dut ngay sau khi tac dung Iuc kéo. Két qua nay cho thay
cac tai plastic sau xir Iy ¢6 dd bén co hoc kém hon trude xi Iy va xir ly bang hén
hop enzym & nhiét do phong. Phat hién nay chirng té cdc tui plastic nay déu da
thay dbi cAu tric trong qua trinh phan hity. Nhu quan sat trén anh SEM, trong chu
tric bé mit cua tai déu thdy xuét hién cac vi 13, chinh céc vi 16 nay 1a cic diém tap

trung ing suét luc khi kéo va 1am cho mau dé bi kéo dut hon.

Péi voi mau VNS, su suy giam dang ké do bén kéo dut va do dan dai khi dat
sau xir ly v6i cac chung vi khuan trén cho thdy tai plastic ndy da bi phan hiy duéi
tac dong cta cac ching vi khudn nay. Két qua tir Bang 6 ciing cho thay cac tui
plastic xir ly c6 AE > 0 tuc la chung c6 sy thay d6i mau sic hay bj phan huy trong

cac moi truong xur ly. Tai plastic HL va VHL bi v& vun nén khong thé xac dinh
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dugc su thay doi mau sdc. TGi VNI, VN4 va VNS5 ¢6 su thay doi trong chi s6 AE
cho thiy cac thi plastic nay ciing bi phan huy béi cac ching vi khuan wa nhiét trén
trong qua trinh xu ly.

Nhu di dé cap & trén VNS5 la loai tai khé phan hity nhat do ban chét héa hoc
va rat dang tiéc dang dugc sir dung nhidu nhat & Viét Nam. Tuy nhién dudi tac
dung ctia vi khuén wa nhiét thi VN5 ciing bi phan hity do da thiy c6 su thay doi
trong chi sé AE, day 1a két qua kha 1y thi va can thém cac nghién ctru dé xi Iy sinh
hoc c6 hiéu suét cao hon.

Sw thay doi ciu triic héa hoc ciia tili nilon sau xit Iy bang chiing BCBT27

Két qua ¢ bang 7 cho thdy sau 30 ngay xir ly bing chang vi khuin BCBT27
thi cac loai tai HL, VN1, VNS5 da khong c6 su thay dbi so véi mau dbi ching con
tai VHL da thay su xuét hién méi lién két C=0.

Bang 7: Su thay doi cAu triic héa hoc cua tui plastic sau xtt Iy bang

ching BCBT27 & 55°C
Nhoém chtre, lién
| Nhém chifc, . két méi hinh
Loai | . | Xuly bang .
lién keét plastic ¢ thanh va mat di
tai ) .| Ureibacillus .
| thi nghiém doi sau xur ly bang
plastic sp. BCBT27
ching Ureibacillus sp.
BCBT27
-OH, CH,
OH, CONH, N-
CH,, CH;3,
H, CH, CH2, ..
HL C=CH, Khong thay doi
C=CH, C=0,
CONH, C-0,
C-O
Cc=0
OH, NH, CH,
VHL | OH, NH, CH C=0, C=0
C-0O-C
VNI | OH,NH, CH | OH, NH, CH | khong thay dbi
VN5 -CH -CH khéng thay doi
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Quan sét phd FTIR ciia tai plastic Ha Lan sau xir 1y bang BCBT27 trén hinh
2, ¢6 thé théy vi tri va cudng do cac pic c6 su dich chuyén s0 v4i cac pic tuong ung
trén phd FTIR cia mau trude xu ly. Cu thé, pic rong, tu dic trung cho dao dong
héa tri cia nhém -OH lién két hydro hodc nhém -CONH hodc -NH hoéc -C=C-H
trong phén tu plastic dich chuyén tir 3367,50 cm’! 1én 3446,22 cm'véi cuong do
thip hon dang ké so véi pic twong tng trén phd IR ciia tai plastic HL trude xir ly.
Pic dic trung cho dao dong hoéa tri va dao dong bién dang ctia nhém -CH no trong
phan tir plastic dich chuyén tr 295556 cm', 1389,45-1455.11 cm™ xudng
2951,95cm™! va 1408,84-1457,77 cm’!. Pic ddc trung cho dao dong hoa tri cua
nhém -C=0O trong axit hodc xeton trong plastic dich chuyén tir 1716,96 cm
116n1718.15 cm’!'. Bén canh d6, cuong do pic dic trung cho dao dong hoa tri d6i
xtrng cua nhoém -C-O ¢ 1026,27 -1274,14 cm! cling giam dang ké. Pic co thé dic
trung cho dao dong bién dang ctia nhom -NH trong plastic & 1577,96 cm! dich
chuyén lén 1563,08 cm™!. Mot s6 pic ddc trung cho cAu trac hoa hoc ctia phu gia
bién mét hoan toan sau qua trinh xu ly. Két qua nay chimg to BCBT27 da tac dong
vao cAu tric cia ti plastic trén trong qua trinh xi ly. Chung tac dong vao cac
nhom -OH lién két hydro hodc nhém -CONH hoac -NH hodc -C=C-H va nhom -C-
O trong phén tu plastic nén lam thay dbi cuong do va vi tri ciia chung. Su dich
chuyén vi tri nhém -C=0O cho thiy cac nhom nay ciing bi BCBT27 tac dong va
phan huy trong qua trinh xir ly. Cac chit phu gia hd trg phan huy thém vao co thé
da bi hoa tan va thoat ra khoi tui plastic dé gop phan gia tang kha ning phan huy
plastic trong qua trinh xtt ly.

Hinh 4 14 phd FTIR cua téi plastic VHL. So sanh v6i két qua pho FTIR cua tii
plastic VHL truéc xit ly, ¢6 thé thdy cac pic dic trung cho dao dong hoa tri va dao
dong bién dang dic trung cho cac nhém -OH tu do, -CH no c6 su thay doi tir 2-8
cm’!. Pdng thoi, ¢6 thé quan sat thdy trén phd IR cua tii VHL xir ly bing ching
BCBT27 xuét hién 1 pic mdi & sé song 1711.86 cm™' dac trung cho dao dong hoa
tri cua cac lién két -C=0 trong plastic. Két qua cho thay plastic da bi BCBT27 tac

dong va phan huy tao thanh cac xeton, este v.v. Ngoai ra, ¢0 thé quan sat thiy su
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bién mat cia mot sd pic dac trung cho phu gia trong plastic VHL sau xur ly. Bén
canh d6, c6 thé quan sat thiy pic dic trung cho nhém OH ¢ 3413,91 cm’! ching to

cac nhom -OH da xAm nhdp vao trong cau triic cua plastic.

Phé6 FTIR cia tdi plastic VN1 sau xtr ly bang chung BCBT27 dugc trinh
bay trén hinh 5. Co thé théy vi tri mot sb pic dac trung cho dao dong hoa tri cua
nhom -OH tu do, dao dong hoa tri, dao dong bién dang va dao dong ngoai mat
phang ctia nhom -CH no dich chuyén tir 5-10 cm™'.Sy dich chuyén mot s6 pic trén
cho thdy BCBT27 di tac dong vao cAu tric cla cac phan tir plastic trong tii plastic
VN1, dac biét 1a sy tac dong t6i cac nhom -OH tu do va cac nhém -CH no nén lam

dich chuyén vi tri cac pic twong (g ciia chiing trén phd FTIR.
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YEU CAU BAO HO
1. Chung vi khuan wa nhiét Ureibacillus sp. BCBT27 thuan khiét vé mit sinh
hoc, ¢6 kha nang sinh tong hop cic enzym lipaza, xylanaza, proteaza, chitinaza &
nhiét do 37°C. va sinh tong hop cic enzym lipaza, xylanaza, proteaza, CMCaza,
chitinaza, amylaza & nhiét do 55°C bing phuong phap 1én men chim hodc ran, khac
biét & chd chung vi khudn nay c6 kha ning phén hiy céc loai mang polyme co

nguon goc tr dau mo c¢6 kha nang phéan hay sinh hoc.

2. Ché pham dung dé xir ly rac thai mang polyme cé ngudn goc tir ddu mo va
sinh khoi c6 kha ning phan huy sinh hoc ¢ mirc d6 khac nhau, ché pham nay chira

chung vi khuan wa nhiét Ureibacillus sp. BCBT27 theo diém 1.

3. Ché pham theo diém 2, trong d6 ché phdm nay & dang 16ng va mat do vi sinh
vat cua chung Ureibacillus sp. BCBT27 trong ché phim dat khoang 10% -10°
MPN/ml ché pham.

4. Ché pham theo diém 2, trong d6 ché pham nay & dang ran va mat do chiing
vi khuén wa nhiét Ureibacillus sp. BCBT27 dat khoang 108-10° MPN/g ché pham.
5. Ché pham theo diém 4, trong d6 ché pham nay chira chit mang ran bao gdm
rom nghién. than va 18i ngd nghién va cam gao véi theo ty 18 khéi lwong rom
nghién: than va I6i ngd nghién : cam gao la 3:3:4 va ngudn khoang chit, va ché

phdm c6 do am 15-19%.
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W0
o

Bacillus subliis strain ABT
BCBT3

35 LL Bacillus licheniformis strain 85M2-5
BCBT30

BCBT17

BCBT28

Bacillus licheniformis isclate R-13646

22 |~ BCBT21

2¢ll Bacillus asnus strain IAR-SSK 13

Bacilius iicheniformis strain CH22

BCBT7
'——ﬂ‘i» Bacillus coagulans NBRC 12714

Bacillus coagutans strain ET 229

0

| Bacillus smithii strain ET 138
<} BCBT19
BCBT22
Bacillus smithii strain S2N1
Bacilius smithif strain CMB-B1
BCBT20

Urgibacillus thermoghilus strain HC 148
Ureibacitlus suwonensis strain 6729
BCBT27

Uncittured Ureibacillus sp. clone SHBZ1076
BCBT15

Ureibacillus suwonensis strain CWB-AB

sz Uncultured compost bactesium clone PS3578

Ciostadivm thermocellum strain mbf-VZ-095 isolate T2

3.8

Flavebacterium dvuiitype strain WB3.3-2T

Pssudomonas stuizes strain SP1402

Hinh 7
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