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During the process of crop restructuring, thorns emerged as a bright object for
many localities to choose in place of other inefficient crops. The area of green
hemp for fiber production in Vietnam is over 1,000 hectares (2018). After
taking the bark to make yarn, a large amount of rami waste is released into the
environment. These wastes, after a period of time, in order to be naturally
biodegradable, create a bad smell and rot for the surrounding environment.
There is a need for a specialized microbial product to treat rami waste to clean
up the environment while creating an organic fertilizer supply back to the soil
growing rami. To solve this problem, the research has collected, isolated, and
selected the strains of microorganisms having the capability of resolving
cellulose and lignin, the main components in the stems of rami. The results
have selected four strains of microorganisms with high cellulose and lignin
resolution activity to produce bio-degradable products of rami, including
actinomycetes RR04, BG05, BG08, bacteria RR05. The study has also selected
the most suitable fermentation medium, MT2, so that the strains of
microorganisms have the best biological activity in treating hemp residue.

14



No0.22_Aug 2021 |p.14-20

TAP CHI KHOA HQOC PAI HQC TAN TRAO
ISSN: 2354 - 1431
http://tckh.daihoctantrao.edu.vn/

NGHIEN CUU TUYEN CHON CHUNG VI SINH VAT PHAN GIAI CHAT
HU'U CO PHAT SINH TRONG QUA TRINH SAN XUAT SOI TU CAY GAI
XANH (Boehmeria nivea tenacissima (L.) Gaud.)

Du Ngoc Thanh*", Vi Kiéu Hanh'

YTrieong Pai hoc Nong Lam Thai Nguyén, Viét Nam
*Dia chi email: dungocthanh@tuaf.edu.vn
http://doi.org/10.51453/2354-1431/2021/569

Thong tin bai viét Tom tit

Trong qua trinh chuyén d6i co cau cay trong, cay gai noi 1én nhu mdt doi tuong
Ngay nhan bai: 03/4/2021 sang gia dé nhiéu dia phuong lua chon thay cho cac cdy trong khac kém hiéu
qué. Dién tich cdy gai xanh l4y soi cua Viét Nam di trén 1000 ha (2018). Sau
Ngay duyér dang: 05/7/2021 khi 14y vo 1am soi, mot lugng 16n ba thai than 14 cdy gai dwoc thai ra ngoai moi
truong. Cac chat thai hiru co sau mot thoi gian dé ngoai ty nhién n6 bi phan

huy sinh hoc gy ra mui hoi, thdi méi trudng xung quanh. Viéc tao ra mot ché

pham vi sinh chuyén dé xir 1y ba thai cdy gai lam sach méi truong 14 can thiét.

Tiur khoa:
Cdy gai xanh (Rami); Ché
phdm sinh hoc; Phin gidi

Dé giai quyét van dé do, dé tai di nghién ctru thu thap, phan 1ap va tuyén chon
duoc nhitng chung vi sinh vat c¢6 kha ning phan giai xenluloza va lignin thanh

phan chinh trong than 1a cay gai. Két qua da chon duoc 4 chung vi sinh vét c6

xenluloza hoat tinh phan giai xenluloza va lignin cao dé san xuat ché pham sinh hoc phan
giai ba thai ciy gai xanh va c6 kha ning t6 hop tdt 13 cac ching xa khudn
RR04, BG05, BGO8, vi khuan RR05. Nghién ciru ciing da lya chon dugc moi
truong 1én men thich hop nhét 1a MT2 dé cac chung vi sinh vét ¢6 duoc hoat
tinh sinh hoc xir 1y ba thai ciy gai tot nhét.
1. Mé dau

Trong nhitng nim gan day dé dap mg nhu cau
san xudt soi, cac tinh nhu Thanh Hoa, Quang Ngai,
Son La vv... [5], [8], [10] da phat trién cay Gai
xanh [1], nam 2018 dién tich trong cdy Gai xanh
lay soi 12 1000 ha [9]. Sau khi 1dy v6 lam soi, mot
luong 16n ba thai than 14 cay gai dugc thai ra ngoai
mdi trudng. Cac chét thai nay sau mot thoi gian dé
ngoai ty nhién noé bi phan hiy sinh hoc tao ra mui
héi, thdi cho méi trudng xung quanh [3]. Su can
thiét c6 mot ché phim vi sinh chuyén dung c6 kha
ning phan giai xenluloza va lignin dé xir 1y ba thai

cay gai lam sach moéi truong, déng thoi tao ra mot
luong phan bon hitu co cung cip trd lai cho dét
trdng gai dam bao do phi nhiéu cua dit [3] va su
phat trién bén vitng ciia nha may san xuit soi trong
tuong lai.

2. Muc tiéu ciia dé tai

Muc tiéu cuia dé tai 1a phéan 1ap va tuyén chon
dugc ching vi sinh vat phan giai nhanh xenluloza
va lignin dé san xuat ché pham vi sinh xtr Iy ba thai
cay gai xanh.
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3. Phuong phap nghién ciu

3.1. Khdo sdt tinh hinh sin xudt, ché bién ciy
gai xanh va thu thgp méu vi sinh vit

- Thu thap sb liéu thir cip vé tinh hinh san xuét
cay Gai xanh, ngudn ba thai cay Gai xanh sau khi
da lay vo lam soi.

- Thu thap miu dé phan lap vi sinh vat (VSV):
Nhom nghién ctru da 1dy 9 méu tai 3 huyén c6 dién
tich trong nhiéu cdy Gai xanh 1a Tho Xuan, Cim
Thity, Nhu Xuén tinh Thanh Hoéa dé tim kiém vi
sinh vat phan giai xenlluloza va lignin - hai thanh
phan chinh khé phan huy co trong ba thai ciy Gai
xanh. Trong d6 c6 3 mau dit iy tir dét trong ciy
Gai xanh, 3 mau bd thai cdy Gai xanh ldy tir ba thai
cdy Gai xanh dang trong giai doan phan huy hoai
muc va 3 mau rom lay tir rom hoai muc.

3.2. Phén lgp va tuyén chon VSV cé khdi ning
phén gidi bd thdi cdy Gai xanh

* Phén Idp va tuyén chon VSV phin gidi hop
chat xenluloza va lignin

Theo phuong phap 6 budc véi dung dich & cac
ndng do tir 10 dén 10° nho va dan déu trén dia
petri chira méi truong Gauze 1 va Hans [3]. Dé
trong ti am ¢ nhiét do 28 °C, 37 °C trong 24h-48h
sao cho co thé thay rd cac khuan lac riéng biét. Cac
khuén lac c6 hinh dang, mau sdc khac nhau duoc
tach riéng, 1am thudn va giit trong 6ng nghiém dé
dung cho thi nghiém sau.

* Tuyén chon cdc chiing Vi sinh vt cé khd
ndng phén gidi xenluloza va lignin cao

- Phuong phap danh gia hoat tinh sinh hoc: St
dung phuong phdp xdc dinh hoat tinh CMC-aza
(Williams, 1983)[7].

Sinh khéi cac ching vi sinh vét sau khi nuéi cay
48h dugc li tim ling gan bo phan cin ling va nho
1ml vao cac 15 thach da duge chudn bi sin trén céc
dia petri chua moi truong CMC dac. Luu gitr dia
thach trong ti 4m 24h, sau do lay ra va trang bé mat
thach bang dung dich lugol.

Hoat tinh sinh hoc dugc xac dinh b?mg kich
thuéc vong phan giai, vong tron trong subt bao
quanh 13 thach (hiéu sb giira dudng kinh vong tron
trong sudt (D) va duong kinh 15 thach (d).

3.3. Xac dinh tén loai VSV ciia cdc chiing vi
sinh vdt phdn lap

- Phan loai vi sinh vat bing phuong phap
Sequence [3].
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- Str dung chwong trinh phin mém may tinh dé
d6i chiéu. Phan tich va xdy dung cdy phat sinh
ching loai bang phuong phap ti thiéu (Maximum
Parsimony- MP method) va phuong phép tién hoa
t6i thiéu (Minimum Evolution - ME method) trén
co so khoang cach di truyén theo mé hinh Kimura,
dua vao cay pha h¢ dé xac dinh duoc mdi quan hé
cua cac chung vi sinh vat [3].

- X4c dinh dic diém hinh thai cta cac ching vi
sinh vat lya chon thong qua hinh thai khuan lac [3].

3.4. Lwa chon t6 hop va méi trwomg dé nhin
sinh khoi VSV

Hai méi trwong doi chirng: [4]

1. Méi truong Hans dé phan 1ap va nhan sinh
khdi vi khuan

2. M6i truong Gauze I dé phan lap va nhén sinh
khéi xa khuan

Bon méi trwong sin xudt:

MT1- Sir dung ri duong thay thé peptone trong
mdi truong Hans.MT2 - B6 sung nudc chiét dau
vao moi truong Gauze L.

MT3 - Dung ri duong va bot ddu tuong thay
Glucose va cao men trong Gauze |

MT4 - Str dung cam gao thay tinh bdt tan trong
moi truong Gauze L.

- biéu kién 1én men: t° = 30°C; pH =17,0; tdc do
suc khi 0,75 lit khong khi/lit méi truong/phut; ty 1€
gidng cap 114 1%.

- Xac dinh mat do té bao (Phuong phap dém
CFU) va hoat tinh sinh hoc cua t6 hop cac VSV
(Phuong phap do kich thude vong phan giai).

- Panh gia kha niang t6 hop cua cic ching vi
sinh vat

4.Két qua nghién ciru va théo luin

4.1. Phén ldp va tuyén chon chiing VSV phin
gidi hop chat lignin, xenlulozo dé xir Iy ba thai
cay Gai xanh

4.1.1. Phan logi so bé va xac dinh kha nang
phdn giai lignin, xenluloza ciia cdc ching VSV
phan lap

T cac mau tir dét, rom ra hoai muc (c6 nhiéu
xenluloza va lignin nhu b cdy Gai xanh) va ba thai
cay gai xanh hoai muc chiung t6i da phan 14p cac
ching VSV c¢6 kha niang phan giai lignin va
xenluloza.

Két qua nghién ciru di phéan lap duge 20 ching
VSV, trong d6 ¢6 5 chung VSV phan lap tir dat, 7
chung phan 1ap tir rom ra, 8 chung VSV duoc phan
lap tur ba thai cdy gai xanh.
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Bing 3.1. Ngudn gdc va s6 hrgng VSV dwoe phan lap

STT Nguon goc phén lap S6 lwong (chiing) Ky hi¢u
s bTo01, bT02, BTO03,
1 bat trong cay gai xanh 5
bT04, BDTO5
. RRO1, RR0O2, RR03, RR04, RR05, RR06,
2 Rom ra hoai muc 7
RRO7
. i BGO01, BG02, BG03, BG04 BG05, BGOG,
3 Ba gai xanh hoai muc 8
BGO07, BG08
Tong 20

Tir 20 ching VSV phén 1ap dugc tién hanh phan
loai so by va dinh tinh kha nang phan gidi
xenluloza va lignin. Két qua tai bang 3.2 cho thay
trong 20 chung VSV duogc phan lap, c6 9 chung
VSV c¢6 hoat tinh phan giai xenluloza, c6 5 ching
VSV c¢6 hoat tinh phan giai ca xenluoza va lignin.

Ttrong 9 ching phan giai xenluloza c¢6 03 chung
VSV ¢6 ngudn gbc phan lap tir dat, 03 ching VSV
¢6 ngudn gdc phan 1ap tir ba thai cay gai phan huy va
03 ching VSV phén lap tir rom ra phan huy. Tir két
qua danh gia so b trén, ching t6i sir dung 9 ching
VSV nay sir dung cho cac nghién ciru tiép theo

Béing 3.2. Phén loai so b va xac dinh kha ning phén giai xenluloza ciia cac chiing VSV phén 14p

STT Ki hi¢u chiing VSV Nhém VSV Hoat tinh phéan giai Hoat tinh phéan giai
phéan lap xenluloza lignin
1 PTOI Vi khuén + -
2 PTO02 Vi khuan + -
3 DTO03 Vi khuan + -
4 DT04 Vi khuén - -
5 DPTO5 Nam moc - -
6 RRO1 Xa khuéan + +
7 RR02 Xa khuéan - -
8 RRO03 Xa khuan - -
9 RRO4 Xa khuén + +
10 RRO5 Vi khuan + +
11 RR06 Vi khuén - -
12 RRO7 Nam mbc - -
13 BGO1 Nam mbc - -
14 BG02 Vi khuan - -
15 BG03 Vi khuan - -
16 BGO04 Xa khuan + -
17 BGO05 Xa khuan + +
18 BGO06 Xa khuan - -
19 BGO7 Vi khuan - -
20 BGO08 Xa khuan + +
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Ghi chu: “- “

4.1.2. Tuyén chon chiing VSV c¢6 hoat tinh phdn
gidai lignin, xenluloza cao

Trén co so két qua phan lap dugc 9 ching vi
sinh vat, dé tai tién hanh tuyén chon cac ching vi
sinh vét c6 hoat tinh phan giai lignin va xenluloza
cao st dung lam nguyén li¢u cho cac nghién ctu

khong co hoat tinh phdn gidi; “+” co hoat tinh phan giai

tiép theo. Hoat tinh phan giai xenluloza cta cac
chung VSV phan 1dp dugc danh gia thong qua
duong kinh vong phan giai xeluloza va vong phéan
giai lignin trén moi truong thach dia bang phuong
phap duc 16 thach. Két qua tuyén chon cua cac
chung vi sinh vat dwgc tong hop tai bang 3.3

Bing 3.3. Két qua xac dinh hoat tinh phan giai xenluloza va lignin ciia cac chiing VSV phan lip

STT Ky hiéu chiing Puong kinh vong phin giai Puong kinh vong phén giai
VSV phan lap xenluloza (D-d) (mm) lignin (D-d) (mm)

1 bTO01 17,0 -

2 bTO02 21,0 -

3 bTO03 11,0 -

4 RROL 5,0 30

5 RR04 16,0 5,0

6 RR05 14,0 7,0

7 BGO04 3,0 :

8 BGO05 12,0 15,0

9 BGO08 22,0 6,0

Két qua tap hop trong bang 3.3 cho thiy céc
chung VSV lya chon khong c6 hoat tinh phan gai
lignin 1a BTO1, BT02, BPT03, BG04. Cac ching
VSV c¢6 hoat tinh phan giai lignin va xelluloza thip
la RRO1 va BG04, duong kinh vong phan giai nho
chi tir 3,0-5,0 mm. Cac chung con lai déu ¢6 hoat
tinh phén giai xenluloza va lingnin cao, duong kinh
vong xenluloza la 21-22 mm va lignin 1a 5-15 mm.
BGO8 c6 duong kinh vong phén giai xenluloza cao
nhét 22,0 mm, BGO5 c6 dudng kinh vong phéan giai
lignin 16n nhét 1a 15,0 mm.

Ghi chu: “-" khong co hoat tinh phdn giai
4.1.3. Ddc diém hinh thdi khudn lac cia cdc
chung vi sinh vt lua chon
Két qua quan sat ddc diém hinh thai khuan lac
cua 9 chung vi sinh vat hitu ich da tuyén chon duoc
thé hién & bang 3.4. Qua bang cho thiy dic diém
hinh thai khuin lac cia cic chung VSV hiru ich
khéc nhau 13 rit khac nhau, cac ching VSV trong
cung mot giéng c6 mau sic va hinh dang khuén lac
khac nhau. Qua dé cho thiy quan thé VSV hitu ich
trong nghién ciru ndy tai Thanh Hoa 1a rat da dang,
day 1a nguon vat liéu phong phi dé san xuat ché
pham vi sinh tai dia phuong.

Bang 3.4. Pic diém hinh thai ctia cac chiing vi sinh vat hiru ich

STT Ky hiéu chiing Ten Dic diém hinh thai
dinh danh

1 bTO1 Bacillus. sp Ldi, c6 mui, tim tring duc, mép tring trong

2 bT02 Azotobacter. sp Tron 151, nhay, tring trong

3 bT03 Pseudomonas. sp Tron, nhay, tim 16i c6 mau vang, mép vang nhat
4 RRO1 Streptomyces. sp Tron 161, ph6t hdng & tim, mép tréng, soi bong
5 RR04 Streptomyces. sp Tron det, tring xam, tim va mép tring, sgi bong
6 RR05 Pseudomonas. sp Tron, nhay, tim 16i c6 mau vang, mép vang nhat
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STT Ky hi¢u chiing Ten Pic diém hinh thai
dinh danh
7 BG04 Streptomyces. sp Tron det, trang, soi bong
8 BGO5 Streptomyces. sp Tron det, tring x4m, tim va mép tring, soi bong
9 BGO8 Streptomyces. sp Tron det, tim va mép tring, soi bong

4.2. Ddnh gid kha nang t6 hep ciia cic chiing
vi sinh vit lwa chon

Tu nhiing chiing VSV hitu ich da phan lap duoc
& trén, ching t6i tién hanh lya chon t6 hop ching
VSV thich hop theo phwong phép cdy vach tiép xuc
gitta cac chung vi sinh vat trén méi truong dac hiéu.
Céc t6 hop VSV sé& duoc sir dung lam ngudn gidng
cho san xuat ché pham vi sinh xir Iy ba ciy gai xanh
sau nay.

Qua két qua ¢ bang 3.5 cho thdy 9 chung VSV
hitu ich phan lap dugc, cd kha nang sinh truong
phat trién trén ciing mot moi truong séng. Pa sb cac
ching déu khong gy tc ché sinh truong va phat
trién cta chung khac, tuy nhién trong 9 ching VSV
hitu ich thi ¢6 2 ching c6 hién tugng trc ché nhe 1in

nhau la chung DTO02 va ching RRO1; chung BG04
va ching DT03. Piéu nay xay ra c6 thé 1a do trong
qué trinh sinh truong va phét trién, mot trong hai
chung VSV nay di thai ra méi truong sdng cac san
phim trao d6i chit gy tc ché sy sinh truong va
phat trién ciia ching kia hodc ciing c6 thé do kha
nang sinh trudng va phat trién ctia mot ching vi
sinh vat nao d6 kém hon cac chung kia nén khong
thé canh tranh dwoc dinh dudng va méi truong sdng
nén bi tc ché. Tur két qua danh gia twong tac gitra
cac chung vi khuan trén, chung t6i chon ra to hop
VSV c6 kha ning tuong tac va cé hoat tinh sinh hoc
cao nhit dé tién hanh céc thi nghiém tiép theo. VSV
dugc chon c6 3 chung xa khuan Streptomyces
(RR04, BGO5, BG08) va mot chung vi khuin
Pseudomonas (RR05).

Bang 3.5. Kha ning twong tac cia cac chiing vi sinh vit hiru ich

DbTO02 DTO03 RRO1

RRO4 RRO5 BG04 BG05 BG08

bT02

DTO03 -

RRO1 -

RRO4 -

RRO5 -

BG04 -

BG05 -

BGO08 - - - -

Ch thich: (-) phat trién binh thurong; (£) ke ché nhe; (+) ke ché manh

4.3. Lwa chon méi trwong nhén sinh khoi ciia
cdc chiing vi sinh vit dwoc lwa chon

Trong qua trinh 1én men nhan sinh khéi VSV,
viéc nghién curu lya chon méi truong dinh dudng cod

¥ nghia hét sirc quan trong.

Chang toi sir dung 4 méi truong 1a MT1, MT2,
MT3, MT4 véi cac thanh phin dinh dudng khéc
nhau nhim lya chon dwgc mot loai moi trudng san
xuét thich hop cho cac ching VSV. Hai loai moi
truong ddi chung 1a Hans va Gause 1. Kiém tra mat
d6 té bao vi sinh trén cac loai moi truong nghién
ctru, két qua thu duoc tong hop ¢ bang 3.6.
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Bang 3.6. Mat dd té bao VSV trén cac loai mdi truomg nghién ciru

Ky hiéu Mt dd té bao cac chiing VSV hitu ich (CFU/ml)
chiing Hans Gauze MT 1 MT 2 MT 3 MT4
RR04 - 4,7.10° 5,2. 10’ 43.10° 4,4.10" 7,5.10°
RRO5 1,2.10° - 2,0. 10° 1,2.10° 2,7.10° 5,2. 10
BGO05 1,2.10° - 2,6. 10° 1,2.10° 4,0.10° 4,5.10'
BG08 1,5. 10° - 54.10° 1,5. 10° 1,8. 10° 5,5. 10°

Qua bang 3.6 cho thiy trong 4 moéi truong san
xudt dua vao nghién ciru thi méi truong san xut
MT2 1a thich hop nhét cho su sinh truong va phat
trién clia cac chung VSV hiru ich. O moi truong san
xudt MT2 thi mat do t& bao cta cac ching déu dat
xép xi hodc bﬁng mét d6 té bao khi dugc nudi céy
trén moi truong dac hiéu nhu Hans va Gause.

Nhu vy, st dung méi truong san xuat MT2 dé
nhan sinh khéi san xudt ché pham vi sinh 1a thich
hop nhit.

5. Két luan va dé nghi

5.1. Két ludn

Nghién ctu chon dugc 4 ching vi sinh vat co
kha ning tuong tac tt va co hoat tinh phan giai
xenluloza va lignin cao dé san xuit ché phim vi
sinh phan giai ba thai cdy gai xanh la 3 chung xa
khuan Streptomyces sp RR04, Streptomyces sp
BGO05, Streptomyces sp BG0O8 va mgt chung vi
khudn Pseudomonas sp RRO5.

Céc Streptomyces sp  RRO4,

Streptomyces sp BGO5, Streptomyces sp BGOS,
Pseudomonas sp RRO5 c6 hoat tinh xtr 1y xenluloza

ching

va lignin tot nhét trong diéu kién moi truong 1én
men MT2.

5.2. Pé nghj

- Pay 1a két qua nghién ctru budc dau phan lap,
tuyén chon cic ching VSV c6 kha ning phan giai
t6t xenluloza va lignin thanh phan chinh c6 trong ba
cay gai xanh.

- Bé danh gi4 duoc toan dién cac chung VSV da
Iva chon duoc dé tai can tiép tuc nghién ctru: xac
dinh cac diéu kién cu thé nhan sinh khdi phu hop;
xéc dinh hoat tinh ddi khang cua VSV, dénh gi& an
toan sinh hoc cac ching vi sinh vét da tuyén chon;
danh gi4 kha nang phan giai 1an, tong hop IAA, tinh

d6i khang mot s6 bénh trén cdy gai xanh.
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Ghi chi: (-) Khong xdc dinh

- Tiép tuc nghién ctru trién khai san xuit ché
pham sinh hoc, xdy dung quy trinh san sudt phan
bon hitu co tir ba thai cdy gai xanh.
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