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XAY DUNG QUY TRINH TAO CHE PHAM BOKASHI
TU VI KHUAN LACTIC VA NAM MEN
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TOM TAT

Vi khudn sinh axit lactic (LAB) va ndm men dwoc phdn ldp tir mede vo gao khi sir dung
sita twoi tigt trung lam moi truong nhan nhanh sinh khoi trong diéu kién yém khi. Mat do
khudn lac cia vi khudn lactic va nam men lan ot dat 8,57 x 107 va 9,03 x 10 (cfu/ml) sau
24 - 48 gio nudi cdy ¢ nhiét @¢ 37°C. Két quda cho thdy, mdt do khudn lac ciia hén hop hai loai
vi sinh vit ¢6 loi gom vi khudn LAB va ndm men sau lén men déu dat tuwong vmg la 1,02 x 107
va 8,83 x 10° cfu/g, hodn toan cé thé sir dung nhie mot dang ché pham sinh hoc gitip phén gidi
nhanh cdc hop chat hitu co, gidm thiéu mii hoi thoi trong san xudt néng nghiép.

T khoa: Vi khudn sinh axit lactic (LAB), ndm men, ché phcfm sinh hoc Bokashi.

1. PAT VAN BE

Vi khuén sinh axit lactic (LAB) thudc nhém vi khuan Gram dwong, ho hap ky khi
tly tién [1], c6 chirc nang 1én men bién cac carbohydrate thanh axit lactic, dugc ing dung
trong nganh cong nghiép 1én men thyc pham va duge phdm. St dung vi khuan lactic dé
1én men phé phu pham trong qua trinh chin nudi 1 bién phap giup ngin ngira bénh hai
cho vat nuéi [9][5][6]. Qua trinh 1én men yém khi gitip vi khuén lactic san sinh ra axit lactic
tir duong tao ra moi trudng 1én men c6 pH thip, ngin ngira mot sd loai vi sinh vat gay hai
phat trién [2]. Axit lactic giup lam sach nudc thai va tan dung dugce ngudn phé thai trong chin
nudi lam phén hitu co giau dinh dudng cho cay trong [3].

Nam men (yeast) 1a sinh vat don bao c¢6 hinh ciu, bau duc, elip. NAm men gitp phan
giai carbohydrate thanh CO; va rugu théng qua qué trinh 1én men yém khi. NAm men duoc
str dung nhiéu trong xir Iy nudc thai nho vao kha nang hip phu cac chit gy 6 nhiém ngudn
nuée, phan giai cac chat thai hitu co, lam sach ngudn nude [8][10].

Trong chin nudi, chat thai cta vat nudi gdy ra mui hdi anh hudng t6i moi trudng la
hién tugng kha pho bién trong chian nuéi néng ho hién nay. Nguyén nhan ctia mui héi 1a do
chat thai chan nudi co chita cac chat gdy mui nhu amoniac (NH3), hydro sunfua (H»S), axit
béo d& bay hoi (VFAs) va p-cresol. Amoniac 1a cht gy ra mui phd bién nhat trong cac trang
trai chan nuoi, néng d6 amoniac cao nhét co thé 1én t6i 4100 ppm [4].

Trong nghién ctru nay ching toi xay dung quy trinh san xuat ché pham sinh hoc
Bokashi - HDU tir vi khuan lactic va nAm men tai nha gitip xt Iy mui hoi cho chian nuéi quy
mo ndng ho dé ngudi dan 6 thé ty lam dugce ché pham tir cic ngudn phé pham sin co tai
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gia dinh dé xir Iy mui héi va réc thai trong chin nudi, gitip cai thién chat luong moi truong
song ctia ngudi dan dia phuong.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap phén 14p vi khuén sinh axit lactic (LAB)

D6 100 ml nudc cat vo tring vao 100 g gao sach, khudy déu. Loc liy nudc gao duc, 0
& diéu kién 28 - 32 °C, khong c6 anh sang trong 5 ngdy. Hut 10 ml dung dich & phan giita
binh 1én men nudc gao cho vao 100 ml sita tuoi khéng dudng, tiét tring, khudy déu va u
trong diéu kién khong anh sang ¢ nhiét 6 35 - 37 °C. Sau 10 ngay hat 1ay dich vi khuan va
ndm men c¢6 mau vang nam & gitra binh, bado quan ¢ nhi¢t do 8°C.

Lay 10 ml dich chtra vi khuan LAB va ndm men & trén cho vao 90 ml nudc cit vo
trung, lic déu. Pha lodng dung dich v&i nude cat vo trung v6i nong do giam 10 1an, 100 lan
va 1000 1an so véi dung dich ban dau, bao quan ¢ nhiét d6 4°C, khong anh sang. Liy 50 ul
dung dich & cac néng d6 khac nhau nudi cdy trong méi truong MRS agar va mdi trudng
PDA. Chon loc céc khuén lac c6 hinh thai ddc trung va cdy 1én méi truong MRS agar, U &
nhiét 6 35 - 37°C trong 2 ngay.

2.2. Phwong phap xac dinh mat d¢ vi sinh vét trén dia méi trwong nudi cay

S6 khuan lac x S6 1an pha loang

Mat o vikhuén (cfw/ml) = Thé tich giot mau (ml)

2.3. Phwong phap nhan nhanh sinh khéi nhém vi khuén LAB va nim men quy mo
phong thi nghiém bing phwong phap 1én men Iéng

Nubi cdy vi khuan LAB trong méi truong MRS broth (10ng), sita twoi nguyén chat da
tiét trung. Nudi cdy nAm men trong méi truong Potato Glucose Broth, sita twoi nguyén chat
da ti¢t trung.

Dbi v6i moi truong MRS 1éng va Potato Glucose Broth, 1y 100 ml - 150 ml méi
truong 1én men 1ong hap khir tring ¢ nhiét do 121°C, 1 atm trong 20 phat. M6i truong sau
khi khtr tring duge cdy voi 10 ml ngudn vi khuan LAB hodc nguén nim men c6 mat do vi
sinh vat dat 1 x 10® cfu/ml, 0 & nhiét d6 37°C, trong bong tdi, 14c lién tuc trong 48 gid sau
d6 kiém tra mat d6 vi khuan trong cac méi truong thi nghiém.

Dbi v6i moi trudng sira tuoi tiét trung, 1y 100 ml sita da tiét trung, d6 10 ml ngudn
vi khuin LAB hodc ndm men c6 mat do vi sinh vat dat 1 x 10® cfu/ml, u & nhiét do 37°C,
trong bong i, lac lién tyuc trong 48 gid sau d6 kiém tra mat do vi khuan trong cac moi truong
thi nghiém.

2.4. Phwong phap xir 1y s6 liéu thi nghiém

S6 liéu dugc xtr 1y sb trén phan mém Excel (2010) va Kyplot 5.0. Khac biét giita cac
gié tri trung binh duoc so sanh bang ham Tukey, su sai khac c6 ¥ nghia thong ké khi P < 0,05.
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3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Pic diém hinh thai ciia chiing vi khuén sinh axit lactic (LAB) phan lap dwoc

Vi khuén lactic phén 1ap dugc co khuén lac tron nho, mép nguyén, mau tréng, bé mit
khuén lac 16i, c6 mui chua. Vi khuin Gram (+), té bao hinh que dai, dung don doc hoac
thanh nhom.

Hinh 1. Hinh dnh khuin lac ciia vi khuin LAB phan lap dwgc sau 48 gio nudi trén
méi treomg MRS agar (A) va hinh anh vi khuin LAB sau khi nhuém dwoc quan sat
trén kinh hién vi quang hoc vét kinh 40x (B)

3.2. Pic diém hinh théi ciia chiing nAm men (yeasts) phén 1ap dwoc

A B

Hinh 2. Hinh 4anh khuén lac ciia nim men (yeasts) (A) va té bao nim men (B) phan lap
dwoc sau 48 gio nudi trén méi trwong PDA. Té bao nim men dwoc quan sat trén kinh
hién vi quang hoc vét kinh 40x
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Két qua hinh 2 cho thiy, chung nAm men phan lap duoc ¢ hinh elip 16n. Khuan lac
c6 mau trang nga, hinh dang tron déu, bé mat bong, dang mé ndi, mép nguyén. Puong kinh
khuén lac dao dong tr 0,5 dén 4 mm.

3.3. Thi nghiém nhéan nhanh sinh khoéi nhém vi khuin LAB va nim nem quy mé
phong thi nghiém

Két qua ¢ bang 1 cho thay, sau 24 - 48 gid méi trudng nudi cdy khac nhau anh hudng
dén mat d6 khuan lac nuéi céy & nhiét do 37°C. Mat do khuan lac & ca hai moi truong dat
cao nhét trong khoang thoi gian 24 gid sau nudi cdy, giam dian mat do sau 48 gid nudi ciy.
Mat d6 khuéan lac & méi trudng MRS 16ng cao hon so véi moi trudng sita tuoi tiét tring
trong khoang thoi gian 24 - 48 gid nudi cdy. Tuy vy, su khac biét vé mat do giira hai loai
moi truong nay 1a khong 16n.

Theo két qua nghién ciru ctia Nuryana I va cong sur (2019) khi nudi cdy vi khuén lactic
trong moi truong MRS 10ng cho thay, mat d6 vi khudn tang tir 10?- 10° cfu/ml 1én 107 cfu/ml
sau 12 gio 1én men. Sau d6 mat do 6n dinh khong tang nira va duy tri cho dén cudi giai doan
1én men (120 gio) [7].

Bang 1. Anh huwéng méi trwong dén kha ning nhan nhanh sinh khéi ciia vi khuin LAB

Mbi trurdmg Mat d6 khuan lac (cfu/ml) sau khoang thoi gian (gi®) nudi cay
24 48
MRS léng 8,82 x 107+ 0,42 x 107 8,71 x 107 £ 0,27 x 107
Stra tuoi tiét trung 8,57 x 107 £ 0,36 x 107 8,48 x 107 £ 0,24 x 107

Két qua bang 2 cho thay, méi truong Potato Glucose Broth (PGB) cho mét d6 khuan lac
clia nAm men sau 24 - 48 gid cao hon so véi sir dung mdi trudng sira tiét trung ¢ cung didu
kién nuoi céy. Mat d6 khuén lac trong moi truong PGB dat cao nhét 1,26 x 10® cfu/ml sau
24 gid nudi cay va giam nhe xudng 1,08 x 10° cfu/ml sau 48 gio nudi cdy. Tuong tw nhu vy,
mat d6 khuén lac nuéi trong méi trudng sita tiét tring dat 8,77 x 107 cfu/ml va 9,03 x 107 cfu/ml
tuong Ung sau 24 gid va 48 gid nudi cy.

Bang 2. Anh hwéng ciia méi trueomg dén kha ning nhan nhanh sinh khdi ciia nAm men

Mo truomg (Iong) Mat d6 khuan lac (cfu/ml) sau khoang thoi gian (gid) nudi cay
24 43
PGB (Potato Glucose Broth) 1,26x 10+ 0,21 x 108 1,08 x 10+ 0,35 x 108
Sira tuoi tiét tring 9,03x 107 £0,23 x 10’ 8,77x 10"+ 0,14 x 10’

3.4. Két qua thir nghiém méat do hén hop ciia vi khuin va nAm men trén cac moi
truomg nudi ciy

Két qua thi nghiém bang 3 cho thiy, mat d6 khuén lac cua hon hop hai loai vi sinh vt
¢6 loi bao gdm vi khuan LAB va nim men déu dat twong tmg 1a 1,02 x 107 va 8,83 x 10 cfu/g,
hoan toan c6 thé sir dung nhu mot dang ché pham sinh hoc gitip phan giai nhanh cac hop
chat hiru co, giam thiéu mui hoi thdi trong san xuat néng nghiép
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D3 c6 nhiéu ché pham sinh hoc trén thi trudng st dung Lactobacillus dé xir 1y mui hoi
trong chin nudi, phan 16n déu & dang bot hodc dang dung dich pha sin tién dung. Ché phim
Sagi Bio | v6i cong dung thic ddy nhanh qua trinh phan hity cac chat thai hiru co, giam mui
héi thbi phat sinh trong cac trang trai chin nudi va bai chon 1ap chit thai, ting cuong sirc dé
khang va phong chdng dich bénh cho gia stc, gia cam. Chét thai sau khi xtr Iy dugc sir dung
1am phan bén cho ndéng nghiép. Thanh phan chinh 14 vi khuan Lactobacillus va xa khuin
Streptomyces wra 4m (mat do vi sinh hiru ich > 10® cfu/ml ché pham va phu gia).

Bang 3. Mat do khuan lac vi khuin LAB va nim men
trén cac mdi trwong nhin nhanh sinh khoi

Moéi truong nhan nhanh sinh khdi | Ponvi | Loai vi sinh vat Mat do khuén lac
Vi khuan LAB | 8,52 x 107+ 0,31 x 10’
Nam men 2,67x 107 +0,42x 107
Vikhuan LAB | 1,02 x 107 + 0,56 x 10’
N4am men 8,83 x 10°+ 0,12 x 10°

Ché pham Lacto Powder T cta cong ty SKY-LIFE Co., Ltd, Nhat Ban ding lam dém
16t sinh hoc trong chan nudi lgn, ga, bo... giam mui hoi théi, khi doc trong chuéng nuoi;
dung dé xir Iy cac phu phdm ndng nghiép (phan lon, phan ga, phan trau, bo, rom, ra, than 1a
ngd...), phan giai nhanh thanh phan hitu co, tiéu diét cac nim bénh giy hai cho cay trong.
San phdm: Dang bot ¢6 chira Lactobacillus >1.107 cfu/g.

Ché pham BALASA-NO1 ctia Co s& san xuat Minh Tuan, Ha Noi ¢6 thé hip thu triét
dé cac chat dinh dudng, we ché cac vi sinh vat gdy mui, giam phat thai khi NH3, H2S, CH4...
B sung vi khuan c6 lgi vao nén chudng ciia gia stc, gia cim 1am ting kha niang phan hiy,
xtr Iy nudc thai hiru co. Han ché cac mam bénh c6 hai, 1am sach méi truong bang giai phap
vi sinh an toan. Dang san phim: Dang bot. Chi tiéu chit lugng: Bacillus spp > 5,8.10° cfu/g
Saccharomyces spp > 3,7.10° cfu/g Lactobacillus spp > 4,9.10° cfu/g.

Dung dich 1én men tir nudc gao va stra| cfu/ml

Stra tuoi cfu/g

3.5. Hoan thién quy trinh nhan nuéi hén hgp vi khuin LAB va nAm nem lam ché
phim Bokashi HDU

Két qua thi nghiém nhan nhanh sinh khdi vi khudn LAB va nam men cho thay, moi
truong sira tiét trung hoan toan c6 thé str dung dé nudi ciy hdn hop vi khuan LAB va nam
men. Mat d6 khuan lac cta ca vi khuan LAB va nim men déu dat trén 8 x 107 cfu/ml sau
24 - 48 gid nudi cdy. Thyc té tai dia phuong khong ¢ may moc va thiét bi tiét trang, vi vy st
dung moéi trudng sita tuoi tiét tring c6 ban san tai cac cira hang dugc st dung lam méi trudng
nhan nhanh sinh khéi hn hop hai loi vi sinh vét nay 1a hoan toan phu hop. Vi vay, chiing toi
dé xuat quy trinh bay nguén vi sinh vat ¢6 1gi bao gém vi khudn LAB va nAm men va ky thuat
nhan nhanh sinh khéi hdn hop vi sinh vat nay sir dung lam ché pham Bokashi - HDU nhu sau:

1. Cho 300 g gao sach vao 300 ml nuéc sach, dung tay khudy déu, chit lay nuéc gao
mau tring duc. P6 nudc gao vao 2/3 binh, ghi nhin dan 1én binh bao gdm ngay cho vao. Dit
& noi mat, sach s&, tranh anh sang truc tiép.
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2. Str dung vai sach hodc giéy an sach dé bit miéng binh va budc chat béng day chun
dé tranh con trang xAm nhap. Cha y khong duoc lic hodc di chuyén khi thuc hién 16n men
nudc gao.

3. Sau 3 - 5 ngay vi khuan lactic s& tao ra mui chua nhe. Luc nay dung dich 1én men chia
1am 3 16p, 16p vang mau trang ndi phia trén lo, & giita 14 16p huyén phtt mau tring sira va dudi
cung 1a can ling mau trang min. St dung xylanh hit phan giira (c6 mau tring huyén phu).

4. Dung dich trang huyén phu chira nhidu vi khan lactic va nAm men. Sau khi hut ra,
pha voi sita (sita it duong) véi ty 16 1 dung dich tring huyén phu : 10 sita (vi du hit duoc
100 ml dung dich vi khuan lactic thi s& phai cho vao 1000 ml (1 lit) sita). Sau khi lic déu,
cho vao mdt binh 1én men mdi sao cho thé tich dung dich 1én men khong vuot qua 2/3 binh.

5. Sir dung vai sach hodc gidy an sach dé ddy nap binh 1én men, sir dung day chun dé
budc chit miéng binh tranh con tring tin cong. Dé binh 1én men trong mat, tranh 4nh sang.
Chu y khong dugce lic hodc di chuyén binh khi 1én men.

6. Sau 7 - 10 ngay 1én men, binh 1én men s& tach lam 2 16p. Ldp phia trén dac sét 1a
phomat va bo, 16p dich vang phia dudi 14 vi khuén lactic, can dugc tach ra va bao quan. Néu
troi lanh thi cAn mat nhidu thoi gian hon (khoang 7 ngay) dé 1én men.

7. Can than thu 13y dich vang chira vi khuan lactic (16p dung dich mau vang phia dudi
binh), tranh dé 1an 16p dic (phomat va bo) phia trén vao. Bao quan dung dich khuan lactic
trong chai nhya hodc chai thity tinh mé hé nép, ghi ngay lam va dan vao chai.

8. Dich vi khuén thu dugc néu trong mot tuan khong str dung hét phai bo vao tu lanh
bao quan (c6 thé dé dugc 6 thang), néu dé ¢ noi thoang mat thi phai thém lugng duong bang
chinh trong lugng ciia dung dich khuan lactic. Khi bao quan phai dé ho nap dé khi tao ra
trong qua trinh 1én men thoat ra, tranh lam phong, v& chai.

9. Dich 1én men vi khuan lactic phai c6 mui ngot, néu ¢6 mui kho chiu (hoi, théi) sau
khi bao quan thi phai d6 di va lam lai dich khuan lactic méi.

Bude 1: Liy nude vo Budc 2: Lén men Bude 3: Liy dich
gao (300g gao sach + > nudc vo gao |, huyén phii sau
300ml nuéce) lén men 3 - 5 ngay
Budc 6: Lén men dung Budc 5: Lén men dung Budc 4: Thém
dich chura sira sau 7-10 dich chira sira (day nip stra vao dich Ién
ngay (binh 1én men “—— binh, dé yén tinh tai chd) men, ti 1 1:10
phan 16p thanh 2 16p)

l

Budc 7: Lay Budc 8: Bao quan Buéc 9: Kiém tra dich
dich vang chua dich chtra vi chtra vi khuan lactic + Béo
khudn lactic quan dich chtra vi khuan

A 4

vi khuén lactic
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4, KET LUAN VA BE XUAT
4.1. Két luan

Vi khuan lactic phan lap dugc c6 khuén lac tron nho, mép nguyén, mau tring, bé mit
khuan lac 161, ¢6 mui chua. Vi khuan Gram (+), t& bao hinh que dai, dimg don doc hoic
thanh nhom. Ndm men phan 1ap dugc c6 hinh elip 16n. Khuan lac ¢6 mau tring nga, hinh
dang tron déu, bé mit bong, dang mo ndi, mép nguyén.

Két qua thi nghiém nhéan nhanh sinh khdi vi khuan LAB va nim men cho thdy, moi
truong sira tiét trung hoan toan c6 thé stir dung dé nudi cdy hdn hop vi khuan LAB va nam
men. Mat d6 khuan lac cta ca vi khuan LAB va nim men déu dat trén 8 x 107 cfu/ml sau
24 - 48 gid nudi ciy o nhiét d6 37°C. Vi vdy, chung toi d& xuit sira tuoi sir dung 1am moi
truong nhan nhanh sinh khéi hai ngudn vi sinh vat nay trong san xuit ché pham sinh hoc
Bokashi-HDU

Két qua thir nghiém nhén nhanh sinh khéi vi khuan lactic va ndm men theo quy trinh
tao ché phém Bokashi-HDU cho théy, mat d6 khuén lac caa hdn hop hai loai vi sinh vat c6 lgi
bao gdm vi khuan LAB va ndm men déu dat tuong tmg 13 1,02 x 107 va 8,83 x 10° cfu/g, hoan
toan c6 thé sir dung nhu mot dang ché pham sinh hoc gitip phan giai nhanh céc hop chét hitu
co, giam thiéu mui hoi thdi trong san xuat nong nghiép.

4.2. D& xuit

Tiép tuc c6 nhirng nghién ctru dé danh gia dwoc chinh xac hiéu qua kinh té va xa hoi
do ché pham mang lai.
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BUILDING PROCESS OF BOKASHI PRODUCTION FROM
LACTIC ACIS BACTERIA AND YEAST

Pham Thi Thanh Binh, Mai Thanh Luan, Nguyen Thi Phuong Anh, Nguyen Thanh Binh

ABSTRACT

Lactic acid bacteria (LAB) and yeast were isolated from rice wash water and cultured
in fresh pasteurized milk as a medium for biomass growth under anaerobic conditions. The
bacterial density of lactic acid bacteria and yeast reached 8.57 x 107 and 9.03 x 10 (cfu/ml)
respectively after 24 - 48 hours of incubation at 37°C. The results showed that the bacterial
density of the beneficial mixed microorganisms including LAB and yeast after fermentation
reached 1.02 x 10" and 8.83 x 10° cfu/g respectively, which can be used as a biofertilizer to
quickly decompose organic compounds and reduce foul odors in agricultural production.

Keywords: Lactic acid bacteria (LAB), yeast, probiotic Bokashi.
* Ngay nop bai: 5/1/2023; Ngay gui phan bién: 2/3/2023; Ngay duyét dang: 8/10/2023

* Bai bdo nay la két qud nghién ciru tir dé tai NCKH cdp co so (md sé6 PT-2021-18) ciia
Truong Dai hoc Hé‘ng Duie.
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