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ABSTRACT

Bacterial strains which had ability in degrading cellulose were isolated
and selected and then used for producing bioproducts to treat litchee
postharvest wastes. From 300 samples of natural litchee compost, 98
bacterial strains were isolated. Of which, bacterial strains V19 and V98
were determined dominant cellulase, amylase, and protease enzymatic
activities. Both V19 and V98 indicated the significant resistance to
antibiotics upto 1000 mg/l culture media. These two strains showed
significant growth and extracellular enzymatic in different pH and
temperature of culture media. In case of pot experiment, litchee
postharvest wastes were decomposed at level 57 - 59% by being applied
V19 or V98 bio-product after 35 days (control was 45%). Based on
characteristics of culture, morphological, physiological, biochemical,
and 16S rRNA nucleotide sequences, V19 was identifield as Bacillus
cereus, V98 was Bacillus toyonensis.

TOM TAT

Nghién ciru thiee hién nham phan lap, tuyén chon vi khudn c6 kha ndng
phan giai cellulose dé tao nguon giong san xuat ché pham sinh hoc xu ly
phé phu phiam sau thu hoach qua vdi. Tir 300 mdau phu phiam quda vdi hoai
muc ty nhién tai Luc Ngan - Bdc Giang da phan lap dwoc 98 chung vi
khudn. Cac ching vi khuan dwoc tuyén chon théng qua danh gid hoat tinh
cellulase, amylase, protease va thong qua danh gia sinh truong, hoat tinh
enzyme ngoai bdo khi nuéi & cdc diéu kién pH, nhiét do, khang sinh khdc
nhau. Két qua di tuyén chon duwoc 2 ching vi khudn, ching V19 dige dinh
danh la Bacillus cereus thugc nhém an toan sinh hoc cdp 2, ching V98 la
Bacillus toyonensis thugc nhém an toan sinh hoc cdp 1. Buée dau thir nghiém
ché pham scn xudt tie V19 va V98 xit Iy phu pham qud vai sau thu cho thdy do
hoai muc dat 57 - 59% sau 35 ngay u o quy moé chdu vgi. Py hoai muc va ham
lwong dinh dudng ¢ cong thirc ¢é ché phcfm vi khudn déu cao hon cong thirc
doi chimg va cao hon truede khi .

Trich dan: Dinh Hong Duyén, Nguyén Thé Binh va Vii Thanh Hai, 2017. Tuyén chon vi khuén ¢6 kha ning
phan huy phé phu pham sau thu hoach qua vai. Tap chi Khoa hoc Truong Pai hoc Can Tho. 53b:

61-70.

1 DPAT VAN PE

Cay vai (Litchi chinensis Sonn.) 1a ddc san cua
Viét Nam c6 san lugng lon va dugc nhiéu nguoi

tiéu dung wu tién lya chon. Qua vai ngoai an tuoi
con duge ché bién thanh cic san pham rat phong
pht nhu vai say kho, rugu vang, d6 hop, nude giai
khat, banh keo... Dién tich tréng vai cia Viét Nam
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hién nay khoang 76.000 ha, tong san luong dat
362.200 tan, trong d6 Béc Giang 1a tinh c¢6 dién
tich trong vai thiéu 16n nhit ca nudc, chiém toi
32.000 ha (Téng cuc Théng ké, 2016).

Thoi gian thu hoach qua vai ngén (thang 6 - 7)
v6i san lwong 16n nén phé phu phdm sau thu hoach
qua vai hién nay dugc xtr Iy don gian bang cach do
ra vudn, 1& duong, bo rudng va dét. Luong phu
pham c6 thé chiém khoang 1/4 - 1/3 so véi khdi
luong qua dem ban; gdm canh qua, cudng qua, 1a,
qua bi loai va cac qua bi hong trong qua trinh van
chuyén, tiéu thy... Thanh phan chinh cua loai phu
pham nay 1a cellulose va lignin nén can tir 9-12
thang mai hoai muc trong moéi truong tu nhién, khi
d6t gay 6 nhidm méi truong va 1am mat di luong
16n dinh dudng c¢6 trong ngudn phu pham (Dinh
Hong Duyén va ctv., 2015).

Mic du cellulose va lignin 1a chat hiru co khong
tan trong nudc, bén vimg nhung lai bi thuy phan dé
dang boi enzyme cellulase do vi sinh vat (VSV)
tiét ra (Coughlan er al, 1979; Kanda, 2003;
Nguyén Xuéan Thanh va ctv., 2003). H¢ VSV phéan
huy cellulose rat phong pht va da dang bao gbm ca
vi khuan, xa khan va ndm. Céc vi khuan c6 kha
nang phan huy manh cellulose da dugc chi ra la
Bacillus, Cellulomonas, Vibrio, Archomobacter,...
(Nguyén Xuan Thanh, 2003). Theo Walke (1975),
vi khuan c6 vai tro dang chu y nhét trong qué trinh
phan huy va giit vi tri dau tién trong giai doan phan
huy chét hitu co cua déng 0, vi khuan phéan huy cac
chat dinh dudng c¢6 thé phan huy dugc nhanh hon
s0 v6i cac chiung VSV khac. Vi khudn con 1a sinh
vét séng nhiéu nhét trong ddng u chit hiru co. Vi
khuén 1a hé thong ning dong, chiém wu thé ¢ ting
day va bé mit déng 1, hoat dong manh mé vao giai
doan truée va sau khi u. Trong qué trinh @ chit hiru
co, khi nhiét d6 trong déng U & mic dudi 40°C thi
s6 luong vi khudn wa 4m chiém nhiéu nhét 108
(CFU/g), nhiéu hon 10* dén 10* lan so véi sb luong
xa khudn va ndm; khi nhiét do dong u 40-70°C thi
5O luong vi khuan wa néng 1a 10° (CF U/g), 16n hon
107 @én 102 1an so voi xa khuan va ndm wa nhiét
(Haug, 1980).

Phan lap, tuyén chon VSV c6 kha ning phan
giai cellulose, tao ché pham xur ly rom ra (Nguyen
Xuan Thanh, 2004) va phé thai nong san (L& Vin
Nhuong va Nguyén Lan Huong, 2001), nhung
chua c6 két qua nghién ciru cu thé cho phu phim
sau thu hoach qua vai. Vi vi khudn c6 vai tro quan
trong trong ddng u chat hiru co nén trong nghién
clru nay, viéc phan 1ap, tuyén chon vi khuén c¢6 kha
ning phan huy cellulose tir phy phdm sau thu
hoach qua vai da hoai muc ty nhién khong chi xac
dinh duoc sy c6 mit cua vi khuin phan giai
cellulose trong ngudn chat thai nidy ma con tao

62

Tap 53, Phan B (2017): 61-70

ngudn giépg dé san xuat ché pham sinh hoc cho xir
1y phu pham sau thu hoach qua vai cing nhu dinh
hudng cho cac nghién ctru tiép theo.

2 VAT LIEU VA PHUONG PHAP
2.1 Vitliéu

Ba trim méiu dung dé phan lap da dugc thu thap
gém: 150 miu phu pham sau thu hoach qua vai
hoai muc tw nhién va 150 mau dit trong, mau mun
dat tai Luc Ngan, Bic Giang.

2.2 Phin lap, tuyén chon vi khuin c6 kha
ning phan huy phé phu phim qua vai

Phan lap vi khuin c6 kha nang phéan giai
cellulose theo phwong phép loai truc tiép trén moi
truong thach dia (Moi truong CMC, moi truong
Hans) (Phuong phap Koch).

Nudi cdy vi khuan trong méi trudong dich thé &
cac moi truong nudi cdy khac nhau (Vi khuan tong
s0, Ixenhetxki va Contrep, Thach thuong -
Glucose, Lauria Betani); hoac & diéu kién nhiét do
khac nhau (20, 30, 40, 50, 60°C); hoac ¢ pH khac
nhau (pH 4, pH 5, pH 6, pH 7, pH 8); hodc & nong
d6 khéang sinh streptomycin khac nhau (300, 500,
600, 800, 1000 mg/l mdi truong nudi cay). Sau 5
ngay nudi, xac dinh sinh khdi va hoat tinh enzyme
ngoai bao. Hoat tinh enzyme cellulase, amylase,
protease duoc danh gia theo phuong phap khuéch
tan phong xa trén moi treong thach dia (William,
1983). Loc dich nuéi qua gidy loc dé thu sinh khdi,
sdy kho gidy loc va can. Nghién ctru cua Nguyén
Thi Minh va Nguyén Thanh Nhan (2016) st dung
khang sinh Streptomycin 1a thudc bot tiém 1o 1 g,
san xuit boi Cong ty co phan dugc pham TW1 —
Viét Nam dé pha tao noéng d6 1000 mg khang
sinh/1 1it méi trudng nudi cay.

Tinh an toan véi thuc vat cua vi khuan duoc
xé4c dinh bang cach cdy chdm 1én vét thuong cia
can hanh tay da khu trung (Nguyen Thi Minh, 2016).
Vi khuén duoc nudi cay tryc tiép trén moi trudng
chuyén tinh ban rin; theo ddi thoi gian moc cua vi
khuén tai cac mdc thoi gian khac nhau: 16, 24, 48,
60, 72 va sau 72h; sau 5 ngay quan sat hinh thai, do
kich thu6c khuén lac, nhuém gram va quan sat
hinh thai vi khuan duéi kinh hién vi thuong va
kinh hién vi dién tir quét.

Vi khuan dugce dinh danh theo cac buége: tach
chiét ADN hé gen theo Marmur (1961) va Saito
(1963); phan ting PCR nhan trinh tu gen 16S rRNA
dic thu voi mdi dic thu cho vi khudn; giai trinh tu
san phdm PCR; xay dung cdy pha hé bang phuong
phap Maximum Parsimony, tinh toan bang thuat
toan Boostrap v4i 1000 lan lip trén phan mém
MEGAS 6.0.6.
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Mat d6 vi khuan duge xac dinh khi nuéi trong
ndi 1én men chim & diéu kién khac nhau cua thoi
gian 1én men, luu luong cép khi, tdc d canh khudy
dé tim ra thong sé toi wu cho nhan sinh khéi vi
khudn. Viéc san xudt va dénh gia chét luong ché
phim vi sinh nhue huéng din trong
TCVN6168:2002.

2.3 Thi nghiém danh gia kha nang phan
huy phé phu phim sau thu hoach qui vai

Thi nghiém chéu vai danh gia kha nang chuyén
hoa phy phim sau thu hoach qua vai gdbm 3 cong
thie (CT), 2 kg phu pham qua vai/chau vai, bo
sung 10% ché pham, d6 4m duy tri 50-60%. CT1
(D6i chimg - khong sir dung ché pham); CT2 (ché
pham vi khuan V19); CT3 (Ché pham vi khuan
V98). Cac chi tiéu theo doi trude va sau 35 ngay u
goém: pH do truc tiép bang may pH meter; OC (%)
theo phuong phap Walkley-Black; d6 hoai theo
TCVN 7185:2002; K,O (%) phan tich theo phuong
phap quang ké ngon lira, cong pha bang hdn hop
H,SO,; + HCIOy4; P,0s (%) theo phuong phap so
mau, cong pha bang hdn hop H,SO,4 + HCIO4, N
(%) theo phwong phap Kjeldhal, cong phd bing
H,SO,.
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2.4 Phan tich két qua va xir Iy thong ké

S6 liéu thu dugc xtr 1y béng phﬁp mém
Microsoft Excel 2010. Phén tich thong ké
ANOVA, LSDg s bang phan mém CropStat 7.2.

3 KET VA THAO LUAN

3.1 Phén lap va tuyén chon vi khuén phéan
gidi cellulose

3.1.1 Két qua phén ldp vi khudn phén gidi
cellulose

Tir 300 miu phu phdm sau thu hoach qua vai
hoai muc ty nhién, mau dat trf‘)ng, mau mun dit tai
Luc Ngan - Bic Giang di phan 1ap va thuan khiét
dugc 98 chung vi khuan véi ky hiéu tir V1 dén V8
c6 kha nang phan giai cellulose. Nam 2015, cling
tir 300 mau vat trén, Dinh Hong Duyén cong bd da
phan 1ap duoc 20 ching xa khudn c6 kha ning
phan giai cellulose. Theo Walke (1975), vi khuén
trong 1 gram phan u chiém khoang 80-90% tong s6
VSV va ¢6 vai trd quan trong trong qua trinh u.
Qua d6 khang dinh vi khuan 1o rang chiém s
lugng 16n trong cac dong u phy pham sau thu
hoach qua vai, nén viéc phén lap vi khuan c6 kha
nang phén huy cellulose dé 1am giéng san xuat ché
pham xir Iy phy pham 1a huéng di kha thi.

Bang 1: Thoi gian moc va hoat tinh enzyme ngoai bao cia 18 chiing vi khuin phén 1ap tir phu phim
qua vai sau thu hoach va dat trong tai Luc Ngan, Biac Giang

Tén chiing vi

Kich thwée kKhuin

Hoat tinh enzyme (D-d, mm)

khuin Thoi gian mec (h) lac sau S ngay (cm) Cellulase Amylase Protease
V3 36,0 0,40 21,5 17,0 16,0
V4 24,0 0,55 20,0 18,0 20,0
V11 24,0 0,50 22,0 14,0 16,0
V19 24,0 0,55 27,0 17,0 18,0
V25 36,0 0,57 21,0 0,0 15,0
V27 24,0 0,34 22,0 14,0 12,0
V3l 24,0 0,45 19,0 0,0 17,0
V34 24,0 0,42 21,0 16,0 15,0
V37 36,0 0,51 22,0 14,0 18,0
V4l 48,0 0,39 22,0 16,0 14,0
V42 24,0 0,47 22,0 0,0 16,0
V54 24,0 0,33 22,0 12,0 17,0
V57 24,0 0,55 25,0 17,0 19,0
V60 24,0 0,53 21,0 0,0 0,0
V65 36,0 0,39 22,0 10,0 15,0
V67 36,0 0,46 21,5 18,0 13,0
V96 24,0 0,51 23,0 18,0 18,0
V98 24,0 0,50 27,0 17,0 18,0

Khi kiém tra hoat tinh cellulase ciia 98 chung vi
khudn theo phwong phap khuéch tan trén moi
truong thach dia, 18 ching c6 vong phan giai 16n
hon 20 mm dugc giir lai, dong thoi tién hanh dédnh
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gia thém hoat tinh protease va amylase ngoai bao
cua 18 chung vi khuan nay vi trong cac chat hiru
co, ngoai cellulose, con cé protein va tinh bot.
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Két qua Bang 1 cho thidy 4 chung vi khuan
(V19, V57, V96, VI98) cd hoat tinh cellulase,
protease va amylase cao. Hoat tinh enzyme
cellulase cua 4 chung vi khudn phan lap tir phu
pham sau thu hoach qua vai twong dong véi két
qua nghién ciru vé kich thudc vong phan huy
cellulose ctia vi khuin phan lap tir phy pham nong
nghi¢p 1a 29,3 mm (Pinh Hong Duyén va Nguyén
Xuan Thanh, 2010) va tir chat thai rin ciia nha may
Fococev 1a 24,5 mm (Nguyén Ngoc Tric Ngan va
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Pham Thi Ngoc Lan, 2014). Bén chung vi khuén
trén c6 thoi gian moc nhanh (khudn lac xuét hién
sau 24 gid nudi cdy), va kich thudce khuan lac sau 5
ngdy nudi cdy 16n (dat 0,50 - 0,55 cm). Dic tinh
trén thé hién kha ning nhan nhanh sb luong va kha
nang hoat dong manh clia enzyme ngoai bao trong
phan huy chat xo sgi. Bén chung trén dugc chon dé
tiép tuc danh gia hoat tinh sinh hoc khéc.

3.1.2  Lwa chon méi truong nudi cdy thich hop

Bang 2: Anh hwéng ciia cic mdi tredmg nudi cdy dén 4 chiing vi khuén tuyén chon

Mbi truomg Chﬁng vi ) Sinh Hoat tinh enzyme (D-d, mm)

khuan  khoi (g/1) Cellulase Amylase Protease
Maéi truong vi khuan tong s6 6,02 31,5 20,5 25,0
Moi truong Ixenhetxki va Contrep V19 2,25 27,5 19,5 30,0
Moi truong thach thuong — glucose 4,32 31,5 17,0 23,0
Moi truong Lauria Betani (LB) 3,43 31,0 21,5 27,0
Méi trudng vi khuan tong sb 5,32 30,3 17,3 22,0
Moi truong Ixenhetxki va Contrep V57 1,31 22,0 16,5 19,0
MBoi truong thach thuong — glucose 4,85 26,0 17,5 25,0
Moi truong Lauria Betani (LB) 3,32 23,0 12,5 18,5
Maéi truong vi khuan tong sb 3,62 21,5 19,5 24,0
Mbi truong Ixenhetxki va Contrep V96 1,24 17,0 12,0 20,0
Moi truong thach thuong — glucose 4,44 25,3 21,0 23,5
Moi truong Lauria Betani (LB) 6,40 30,0 16,0 25,0
Maéi truong vi khuan tong s6 4,13 31,3 20,3 26,7
Moi truong Ixenhetxki va Contrep Vo8 1,80 16,0 13,0 22,5
Moi truong thach thuong — glucose 3,47 31,0 19,0 25,5
Mbi trudong Lauria Betani (LB) 4,29 27,0 17,5 21,0

Dbi véi timg chung vi khuén can tim ra moi
truong nudi cdy tdi wu va danh gia dugc cac hoat
tinh sinh hoc. Bang 2 cho thdy chung V19, V57
sinh truong va co6 hoat tinh enzyme manh trén moi
truong VKTS; chung V98 c6d hoat tinh enzyme
vuot trdi trén moi trudng VK TS, sinh khdi 16n nhét
trén moi truong LB i dén moi trudng VKTS. Tir
két qua nghién ciru, moi trudng VKTS duoc lua
chon dé nudi cdy 3 chung va danh gia & cac budce
tiép theo. Riéng v6i chung V96, méi trudng nudi
cdy thich hop hon theo tudn tw la LB, thach
thuong-glucose va VKTS. Tuy nhién, khi so sanh
chi phi san xuit cho thdy chi phi dé chuén bi moéi
truong thach thuong-glucose va VKTS thuong
thap hon chi phi dé chuan bj méi truong LB. Diéu
nay anh huéng truc tiép dén viéc tiét kiém chi phi
san xuat ché pham trén quy mé cong nghiép nén
moi trudng thach thuong-glucose dugc lya chon dé
nudi cdy ching V98.
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3.1.3 Anh hiong ciia pH va nhiét do dén vi
khuan tuyén chon

Trong qua trinh xir 1y chét thai hitu co theo
cong nghé u ddng, yéu t6 sinh hoc c6 tinh quyét
dinh dén tc d6 phan huy cua déng u. Bén canh do,
hai yéu t6 phi sinh hoc pH va nhiét d6 ciing anh
huéng dén toc d6 phan huy chit hiru co, do tac
dong tryc tiép dén VSV thyc hién qua trinh phan
huy. Chinh vi vay, khi lga chon VSV lam giéng,
can phai lya chon cac ching VSV c6 kha ning
thich g cao v&i sy thay doi cua pH va nhiét do.

Béng 3 cho thay 4 ching vi khuan déu ¢ sinh
khdi va hoat tinh enzyme ngoai bao cao nhat tai pH
7, két qua nay ddng nhit v6i cong bd vi khudn
thuong sinh trudng thuédn lgi & pH dao dong tir 6
dén 7,5 (Boyd, 1984).
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Bang 3: Anh hwéng ciia pH dén 4 chiing vi khuin tuyén chon

Hoat tinh enzyme (D-d, mm)

Muc pH Chiing vi khuan Sinh khoi (g/1) Cellulase Amylase Protease
V19 1,60 18,5 16,2 17,3

4 V57 1,09 17,5 17,0 18,0
Vo6 1,16 18,0 15,0 21,0

Vo8 1,23 21,2 14,3 17,8

V19 2,34 24,3 17,5 19,6

5 V57 2,25 19,0 14,0 20,0
Vo6 2,06 21,4 14,5 20,5

Vo8 2,31 23,7 16,0 22,5

V19 2,94 28,0 19,2 24,0

6 V57 2,51 25,5 20,5 21,0
Vo6 2,67 23,5 17,0 23,0

Vo8 3,05 26,9 22,8 25,0

V19 3,02 31,5 20,5 25,0

7 V57 3,32 30,3 20,3 22,0
Vo6 3,62 28,5 19,5 24,0

Vo8 3,13 31,3 20,3 26,7

V19 3,15 29,0 22,0 27,4

g V57 2,48 26,4 21,5 17,0
Vo6 2,53 26,5 224 20,0

Vo8 3,78 28,7 20,0 30,0

Rynk ef al. (1992) khang dinh trong qua trinh 0
phan hitu co, pH ctia dong u thuong dao dong tir
5,5 dén 9. Trong subt giai doan ddu cua qua trinh 0
phan hitu co, vi khuan phan huy cac chat hiru co
tao ra cac gdc axit hiru co, nén pH trong moi
truong trd thanh axit, c6 thé xudng dén muc 5. Tai
thoi diém nay, nidm phan huy axit hoat dong va
som lam cho pH moéi truong tang 1én mic trung

tinh hodc tham chi sang moi trudng kiém. Khi do,
vi khuan dong vai tro trung tim mot 1an nita khi pH
tang. Két qua danh gia & Bang 3 cho thdy 4 chung
vi khuan tuyén chon déu sinh truéng va cé hoat
tinh 3 enzyme ngoai bao & tit ca cac mirc pH tir 4
dén 9. Nhu vy, 4 chung nay chiu duoc su thay doi
pH trong déng 1 va van séng, phat huy tbt vai tro
khi pH moi trudng thap va trung tinh.

Bang 4: Anh huéng ciia nhiét d dén 4 chiing vi khuin tuyén chon

1 en Chiing vi Nhiét d§ nudi cay (°C)
Cac chi tiéu khuan 20 30 40 50 60
V19 2,97 3,27 3,05 2,65 1,59
. £ V57 3,01 3,22 2,96 2,32 1,65
Sinh khoi (g/1) V96 2,89 3,25 2,98 2,19 1,71
VI8 3,39 3,58 2,75 2,11 1,05
V19 28,5 32,3 27,7 25,0 20,0
Hoat tinh Cellulase (D- V57 22,5 29,5 27,5 25,0 19,5
d, mm) Vo6 24,3 30,2 26,5 24,0 19,8
Vo8 31,0 31,0 28,7 24.6 19,7
V19 17,2 25,0 19,8 13,4 9,8
Hoat tinh Amylase V57 18,4 22,4 20,3 15,2 18,0
(D-d, mm) Vo6 16,7 21,5 19,7 15,7 18,5
Vo8 19,5 20,0 16,7 14,3 11,4
V19 24,0 24,0 18,4 13,5 10,2
Hoat tinh Protease (D- V57 25,1 24,5 19,7 15,6 19,5
d, mm) V96 27,3 19,3 21,4 0,0 0,0
VI8 26,7 243 22,0 17,6 13,8

Thong thuong, khi U cac nguyén liéu hiru co
theo kiéu i dong, c6 giai doan nhiét do 1én dén 60-
65°C (Eliot, 1997). Thoi gian dé nhiét d6 ddng u
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dat ngudng cao nhat va thoi gian kéo dai phy thudc
vao loai vat liéu 1, kich thudc dbng u, va diéu kién
mdi trudng. Nguyén nhan cla sy ting nhi¢t trong
dbng 0 14 do hoat dong ciia cic VSV phan huy va
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su tdng nhi¢t d§ trong qua trinh u phén hitu co la
can thiét va né thé hién ring qua trinh G dang hoat
dong manh. Do d6, cac chung VSV dugc chon lam
gidng can phai 1a nhitng chung wa nhiét hoic
khong chét khi nhiét d6 1én cao.

Béng 4 cho thdy ¢ nhiét do 50°C va 60°C mat
do va hoat tinh cta cac chung vi khuan nghién ctru
deu giam di, trong d6 chung V96 mat kha nang the
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hién hoat tinh amylaza va proteaza. Chung vi
khudn V19, V98 déu c6 kha ning sinh truéng va co
hoat tinh enzym manh trong pham vi nhiét do tr 20
- 60°C, nhu vay chung vi khuin V19 va V98 1a
nhitng ching wa nhiét, cd thé su dung tdt cho viéc
Ui chét thai hitu co.
3.1.4 Kha nang khang khang sinh cua cdac

chiing vi khudn tuyén chon

Bang 5: Kha niing khang khang sinh Streptomycin ciia 4 chiing vi khuin tuyén chon

Chiing vi Y en Mirc khang sinh (mg/l) Y en Mire khang sinh (mg/l)
khugn ST 000 800 1000 MUY 350 s00  s00 1000
V19 , 197 167 134 123 5 133 120 67
VST sinhkhGi 188 LS 127083 00 L 108 65 33 00
V96 (/) 205 178 142 125 (PP 134 87 45 00
V98 178 146 124 1,18 : 165 143 96 50
V19 , 236 210 162 113 , 198 162 11,7 93
V57 H"l‘?tltmh 123 100 57 00 I;"att dnh 7 98 52 00
V96 (g’_ d“;?z) 154 130 84 37 (sz elisrz) 135 102 80 48
Vo8 : 240 208 140 115 : 203 164 100 85

Moi trudng tu nhién 12 méi trudng c6 nhiéu
bién dong, vi vy cac chung VSV dugc lya chon
lam ché pham st dung trong diéu kién thuc té can
phai c6 kha nang dé khang véi su bat loi cia moi
truong. Mot trong nhimg bét loi d6 13 ¢6 nhidu
VSV c¢6 kha ning tiét ra chit khang sinh, 1a chat
ma c6 thé giét hodc wc ché sy sinh trudong cia
VSV, dic biét 1a nhém vi khudn. Theo Nguyén
Xuén Thanh (2003), cac chung VSV c¢6 kha nang
khang khang sinh cao ¢ chéng chiu tét hon vai
didu kién ngoai canh. Bang 5 cho thiy 2 chung
V19, V98 cé kha niang khang khang sinh t&i nong
do 1000 mg khang sinh/l lit mo6i trueong; ching
V57 va V96 c6 kha ning khang khang sinh thap
hon. Vi vay, ching V19 va V98 dugc chon dé
nghién ctru cic budc tiép theo 1a dinh danh va san
xut ché pham vi sinh.

3.2 Pinh danh chiing vi khuin V19 va V98

3.2.1 Dinh danh dua vao dac diém hinh thdi
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Vi khuan V19 va V98 déu c6 khuan lac tron 16i,
bong nhdy, mau tring duc, sinh truéng rat nhanh
trén moi truong nudi cdy. Vi khuidn nhuém mau
Gram dwong, hinh que, co kha nang di chuyén;
sinh truong trong moi truong glucose, khong sinh
truong trong moi truong arabinose, mannitol,
xylose; ¢6 kha niang chiu mubi t6i nong do NaCl
7%. Quan sat dudi kinh hién vi dién tir quét thay té
bao vi khuan V19 va V98 c6 dang hinh que kich
thuéc do dugc 2,81 pm x 0,8 pum, cd roi
(flagellum). Cac té bao hinh que thuong tip trung
thanh cum tir 2 dén 4 t& bao cung nhau. V19 va
V98 ¢6 kha nang hinh thanh bao tir, khi hinh thanh
bao tir kich thude té bao hinh que rit ngin, tao ciu
trac bao tir ddc trung. Roi gan nhu tiéu bién, té bao
hinh que co ngén. Mang trong dang nhu mai chéo
ban chét 12 mang sinh chét chua tiéu bién hét. Kich
thude bao tir khoang 1 pm x 0,8 pm. So bd nhan
dinh V19 va V98 thudc giéng Bacillus.

kV 8.7

Hinh 1: Khun lac va hinh thai vi khudn V19 nhin dwéi kinh hién vi dién tir quét

fmm x8.00k SEj
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Hinh 2: Khun lac va hinh thai vi khuin V98 nhin dwé6i kinh hién vi dién tir quét

3.2.2 Binh danh bang phwong phdp sinh hoc
phan tir

Phan dinh tén so bd cho thiy V19 va V98 déu
thudc gidng Bacillus. Tuy nhién, nhim biét r& hon
vé cac chung vi khuén da tuyén chon duoc, so sanh
v6i cac cong bd khac va dé img dung cu thé thi can
dinh danh céc chung vi khudn nidy bang phuong
phap sinh hoc phan tir.

Cin ctr két qua giai trinh ty gen d& tai da xay
dung cay pha hé cia chung V19 va V98. Két qua
cho thiy: Theo cdy phan loai V19 nim cing nhanh
gin nhit v6i B.cereus NBRC 15305 voi gia tri
boostrap 30, so v&i gia tri y nghia 1a thip hon
nhung két qua can trinh ty cho thiy khong co su
sai khac 16n gitta V19 va B.cereus NBRC 15305.
Do viy, chiung c6 quan hé & muc do loai. Két hop
v6i cac két qua nghién ctru hinh thai, sinh 1y, sinh
hoéa va trinh ty nucleotit 16S rRNA cho thay ching
V19 1a vi khuén thudc loai Bacillus cereus. Theo
cdy phan loai V98 cung nhanh véi loai B.
toyonensis BCT-7112 gia tri boostrap 91, gia tri c6
¥ nghia cao. Két qua nay chimg t6 V98 luén luén
di cung B. toyonensis BCT-7112. Do vay, ching cé
quan h¢ ¢ mirc do loai. Két hop véi cac két qua
V19 27 forward
B. cereus NBRC 15305

B85 cereus ATCC 14579
53| 1B. cereus CCM 2010
B. toyonensis BCT-7112

B. thuringiensis ATCC 10792
B. thuringiensis Bt407

491' B.cohnii NBRC 15565
a4 Brevibacterium halotolerans DS
99 [B. subtilis 1AM 12118
B. sonorensis NBRC 101234
= 49&3[3 licheniformis ATCC 14580
B. pumilus SAFR-032 SAFR-032
|

om

Hinh 3: Cay phéan loai dua trén trinh tw 16SrRNA-V19 dwoc

xdy dung bang phin mém MEGAS

B. flexus NBRC 15715

nghién ctru hinh thai, sinh ly, sinh héa va trinh ty
nucleotit 16S rRNA, xac dinh chung V98 1a vi
khuan thudc loai Bacillus toyonensis.

Khi kiém tra theo phuong phép cdy chdm
ching V19 va V98 trén mé cin hanh tay cho thdy
khong ching niao gdy ton thuong cho mé thir
nghiém nén ching an toan véi cay trong. Tién hanh
tra trén co s¢ dir li¢u cua Trung tam Nghién ctru va
Thu thap tai nguyén sinh hoc (The Bioresource
Collection and Research Center (BCRC)), , chung
V19 thuéc nhom an toan cdp 2, ching V98 thudc
nhém an toan cép 1.

Theo Nghi dinh 103/2016/NB-CP, VSV nhém
2 14 nhém ¢ nguy co lay nhiém cho ca thé & mirc
d6 trung binh nhung nguy co cho cong ddng & mirc
d6 thip bao gdbm cac loai VSV c6 kha ning giy
bénh nhung it gdy bénh nang cho nguoi, c6 kha
ning lay truyén sang ngudi va c6 bién phap phong,
chéng l1ay nhiém, diéu tri hiéu qua trong trudng
hop méc bénh. Két qua nay ciing cho thiy V19 khi
sir dung mic dil an toan voi cdy trong nhung c6
kha ning gay bénh cho ngudi, can can nhéc khi st
dung.

—

M V19 Vo8

Hinh 4: San phim PCR voi cap moi
dac thu cho vi khuan
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4 B thuringeensis Bt407

Hinh 5: Cay phén loai dwa trén trinh tw 16S rRNA-V98 dwoc xdy Hinh 6: Bao tir vi khuin V98 nhin

dung bang phin mém MEGAS

dwéi kinh hién vi dién tir quét

Hinh7: Vét thwong trén cin hanh cia chiing V19 va V98

Vi chung Bacillus toyonensis, Tallur et al.
(2016) da cong bd phat hién chung nay c6 hoat tinh
lipase, cellulase va chitinase manh; Sonawale
(2014) da cong bd nghién ctu tach enzyme
amylase tir vi khuén Bacillus toyonensis dé tmg
dung trong cong nghi¢p; Uy ban An toan Thuc
phdm Chau Au nim 2014 cong b hiéu qua ciia san
phim Toyocerin san xuit tir Bacillus toyonensis
nhu 13 phu gia thie dn cho ga, lon, gia cam. Nhu
vdy, cung vdi cac cong bd trén thé gidi cho thiy
tlem ning c6 thé ung dung V98 khéng chi lam
gidng tao ché pham xir Iy phu pham sau thu hoach
qua vai ma con c6 thé dinh huéng tmg dung khéc.

3.3 Thir nghiém khé néng phan giai phu
phim sau thu hoach qua vai tir ché pham ciia
chiing V19 va V98

Hai chung vi khudn V19 va V98 duoc kiém tra
an toan voi cdy trong nén di duoc st dung dé san
xudt ché phdm VSV theo phuong phép ciia Nguyén
Xuan Thanh va ctv. (2004).

Bang 6 thé hién thong sb t6i wu nhan sinh khoi
V19 va V98, thong s6 co ban dbi vdi cac chung vi
khudn thudc giéng Bacillus, két qua niy twong
dong voi Trinh Thanh Trung va ctv (2013).

Bang 6: Thong s6 t6i wu dé nhén sinh khdi hai chiing vi khun

Thong s ky thuit Vi khuén V19 Vi khuin V98
Mbi truong nudi cay toi wu * Vi khuén tong s6 Vi khuén tong sb
pH * 7,0 7,0
Nhiét d6 (°C)* 30,0 30,0
Ty 1¢ tiép gidng (%) 5,0 5,0
Luu lugng cap khong khi

(lit khong khi/lit moi truong/phit) 0,65 0,70
Téc d6 canh khudy (vong/phut) 300 250
Thoi gian (gid) 36,0 36,0

Ghi chii: * Ldy két qua tir muc 3.1
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Bang 7: Chit lwong ciia ché pham tir V19 va V98 sau sin xuat

Chi tiéu Ché pham tir V19  Ché pham tir V98 TCVN 6168:2002
Do am (%) - - 20-35
pH 6,71 7,12 6-8
VSV hitu ich (CFU/g) 3,18x10° 1,7x10° >1,0x 108
VSV tap (CFU/g) 1,61x10? 3,3x10* <1,0x 10°
Chui thich: - khong xac dinh
Bang 8: Kha ning chuyén héa phu phiam sau thu hoach qua vii ciia ché phim VSV
Cong thirc Chi tiu

pH Pohoai(%) OC% N% P:0s% K0%
Trudc thi nghiém 6,39 0,0 3248 026 0,12 1,06
Dbi chimg (khong dung ché pham) 6,52 450 2746 031 0,16 1,21
Ché pham tir V19 6,98 59,0 2943 0,35 0,22 1,24
Ché pham tir V98 7,01 57,0 2732 0,29 0,27 1,30
LSDo,0s 0,24 2,77

Bang 7 1a két qua kiém tra chat luong ché pham
so sanh véi TCVN6168:2002 di dat yéu cdu, trong
d6 mat d6 VSV hitu ich dat 3,18.10° va 1,7.10°
CFU/ml.

Thir nghiém kha nang xir Iy phé phu pham sau
thu hoach qua vai quy md chau vai cia ché pham
VSV tir chiing V19 hodc V98 cho thdy sau 35 ngay
11, hai cong thuc st dung ché pham VSV ¢6 chi tiéu
vé dd hoai, ham lvgng dinh dudng cao hon cong
thirc d6i chimg - khong sir dung ché pham va cao
hon trudce khi u.

Ché pham V19 va V98 cho hiéu qua xir ly
twong duwong nhau, mirc d6 hoai muc cua vat liéu u
ctia 2 ché phim vi khuin nay cao hon so vé6i dung
ché phim tir xa khuan ciing duoc phan l4p tir phu
pham qua vai (X10 - Streptomyces virginiae) (Dinh
Hong Duyén va ctv., 2015). Trén co so két qua
nghién ctru nay, vi khuan V19 va V98 ¢6 thé dung
dé 1am giéng san xuat ché pham VSV xir 1y phu
pham sau thu hoach qué vai.

4 KET LUAN

Nghién ctru phan 1ap duoc 98 ching vi khuin
phan giai cellulose tir 300 mau phy pham sau thu
hoach qué vai hoai muc ty nhién, miu dat tréng va
mAu mun dit. Trong d6, x4c dinh dwoc hai chung vi
khun V19 va V98 ¢6 hoat tinh cellulase, amylase,
protease cao; c6 kha ning sinh truong va thé hién cac
hoat tinh enzyme ngoai bao ot trén moi trudng nudi
cy, & cac diéu kién pH, nhiét do khac nhau. Két qua
dinh tén V19 thudc loai Bacillus cereus, la nhom
an toan bac 2; V98 thudc loai Bacillus toyonensis,
la nhém an toan bac 1.

Thong s6 t6i wu nhan sinh khdi cho chung V19
1a méi truong vi khuan téng sd, pH 7, nhiét do 30
°C, ty 1é tiép giéng 5%, luu lugng cap khi 0,65 lit
khong khi/lit moi truong/phit, toe do canh khudy
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300 vong/phut, thdi gian nudi 36 gid. Thong so toi
vu cho nhan sinh khdi cho ching V98 chi khac
ching V19 & Iuu lugng cap khi 1a 0,7 lit khong
khi/lit méi truong/phut va tdc dd canh khuay 1a 250
vong/pht.

Ché pham tir V19 va V98 sau san xuat dat
TCVN 6168:2002, ché pham khi xir 1y phu phim
qua vai sau thu hoach cho két qua twong dwong
nhau, d6 hoai muc dat 57 - 59% va ham lugng dinh
dudng déu cao hon cong thire dbi chimg va cao
hon trudce khi v 35 ngay ¢ quy mo chau vai.
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