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TOM TAT

Muc dich cGa nghién ctru 1a thuc hién qua trinh [&n men nhé vi sinh vat dé tao ra cbn sinh hoc tr phé thai sau
thu hoach nham tai st dung phé thai mot cach cé hiéu qua nhét, hwéng téi phat trién ndéng nghiép bén virng va gép
phan bao vé mai truong. Két qua dat dwoc cho thay hai t& hop vi sinh vat da lwa chon phi hop cho quy trinh 1én
men gdm: té hop cac giébng vi khudn va ndm méc cé kha nang phan huy chuyen hoéa chét hivu co cao st dung cho
giai doan tién xtr ly, thuy phan nguyén liéu ban d&u va td hop cac gibng ndm men cé kha ndng 1&n men dwéong sau
thdy phan tao thanh cbn. Thwc nghiém xir ly phé thai va lén men bang t6 hop vi sinh vat chirng té réng hoat déng
clia cac giéng vi sinh vat hivu ich trong qua trinh I&n men c¢é tac dung lam tdng ham lweng cac chét dinh dwéng trong
ba thai va dac biét hiéu qua sinh cbn cao hon cd & cong thirc xr ly phé thai va Ién men & didu kién yém khi cling véi
viéc bd sung vi sinh vat theo phwong thirc gian doan phu hop véi quy trinh 1én men, ham luwong cdn dat dwoc ting
tr 12 - 15 1an so va&i dbi chirng.

T khéa: Cbn sinh hoc, 1&n men, phé thai néng nghiép, t& hop vi sinh vat.

Fermentation of Agricultural Wastes after Harvesting
by Microbes Combination for Bioethanol Production

SUMMARY

The aim of this study was executive the fermentation by microbes to produce Bioethanol from Agricultural
wastes after harvesting in order to reuse the wastes in most efficiency, forward to develope the subtainable
Agriculture and contribute into environmental protection. The results obtained suggested that two microbes
combination were chosen, which suitable for fermentation process including: combination of bacteria and molds with
high abilities in organic degradation could use in period of pretreatment and decomposing raw materials and yeasts
combination with ability in fermentation of saccharose into ethanol. The test of inoculation and fermentation of
Agricultural wastes by microbes combination proved that activities of useful microbes in fermentation lead to
increasing nutrients content in remain wastes, especially effect of ethanol production was preeminent in treatment of
inoculation in anaerobic condition, at the same time supplying microbes by interrupted way, which suitable with
fermentation process, the ethanol content increased 12 - 15 times comparing to control.

Keywords: Agricultural wastes, bioethanol, fermentation, microbes combination.

ich to 16n 1a gép phan thic ddy su phat trién

1. DAT VAN DE kinh t& x& hoi thi su tdng trudng nhanh chéng

Viét Nam 14 mot nuéc néng nghiép véi phan
16n dan s6 song bang nghé nong. Cac nganh san
xudt nong nghiép déng vai trd khéng thé thiéu
trong nén kinh t& quoc dan va ngay cang dudc
cht trong phat trién cho cong cudc hién dai héa
dat nuéc cing véi hoi nhap quéc té. Bén canh lgi
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cac nganh ndéng nghiép dic biét la qua trinh
canh tac va san xudt luong thuc thuc pham
cting dan t6i lugng phé thai noéng nghiép ngay
cang nhiéu, trd thanh mot trong nhiing nguyén
nhan chinh gay 1lén tinh trang 6 nhiém moi
truong trdm trong va gay lang phi ngudn
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nguyeén liéu hiiu co sdn c6, néu khong duge xt Iy
va tan dung triét dé. Vi vay, ciing véi viéc dau
tu san xudt, khong thé khong chu y dén van dé
nghién ctiu dé xt ly phé thai néng nghiép néi
chung va phé thai sau thu hoach néi riéng.
Déng thoi, tan dung nguén dinh dudng con tén
du trong phé thai, nham huéng téi bao vé moi
truong sinh thai, nang cao chat lugng séng va
su phat trién nong nghiép bén viing.

Cén sinh hoc 14 mét trong nhiing nguén
nguyén liéu rat hiiu ich va than thién v6i méi
truong, da va dang duge quan tdm nghién ciu
san xuit. Hon niia, cén sinh hoc con tré thanh
nguodn nguyén liéu cho nganh coéng nghiép khac
nhu diung dé san xu4t xdng sinh hoc,... gép phan
giam thiéu hiéu tng nha kinh, mot trong nhiing
nguyén nhan chinh gy nén su bién d6i khi hau,
dang 14 van dé can gidi quyét cdp bach mang
tinh toan cdu. Trén thé gifi, mot s tac gia da
nghién ctiu cong nghé san xuit con sinh hoc tir
nguyén liéu Lignoxenlulo vén 14 nguén nguyén
litu doi dao trong cac phé phu phdm noéng
nghiép theo phuong phéap thiy phan va 1én men
nho vi sinh vat (Hiang & cs., 2009; Kumar & cs.,
2008; Margeot va cs., 2009; Taylor va cs., 2009).
Abouzied va Reddy (1986) da thuc hién qua
trinh 1én men truc ti€p khoai tay dé tao con bdi
hén hgp giéng  Aspergillus
Saccharomyces cerevisiae. Tuy nhién, van dé
tan dung ngudén nguyén liéu sdn cé va phong
pht tit phé thai hitu co trong san xuit nong
nghiép dé san xudt con sinh hoc bing cong nghé
sinh hoc ¢ nudc ta hién nay chua dugc quan tAm

niger va

nghién ctu.

Mic du, san xuat cén sinh hoc tit phé thai
noéng nghiép cé méit han ché bdi 1gi nhuan kinh
t& chua cao so véi st dung ngudén nguyén liéu
ban dau ti ngii coc nhung tiém ning san xuit
con sinh hoc tit phé thai néng nghiép lai rat 16n
va 1a mot huéng di day goi mé dang thu hit su
nghién ctiu ctia cdc nha khoa hoc trén thé giéi.
Viéc ting dung céng nghé sinh hoc trong xt 1y va
tan dung phé thai nong nghiép dé sin xuét con
sinh hoc mang lai nhiéu lgi ich c¢6 ¥ nghia nhu
gitip cho viéc tai st dung cac nguén phé thai
mot cach hiéu qua nhat, dic biét 1a gép phan
bao vé mdi trudng véi phat trién bén viing. Vi
thé, diéu dang quan tidm la nghién ctu cong

nghé san xudt sao cho t6i uu nhat, dé thu hoi
dude san pham con va tan dung ba thai sau 1én
men lam phan bén hiiu co, giam chi phi san
xuat, dong thoi nang cao hiéu qua kinh t&. Mot
trong nhiing diéu quan trong hang dau ctia cong
nghé nay chinh 14 quéa trinh thiy phan nguyén
liéu ban d4u va 1én men tiép theo, dé tao thanh
con sinh hoc nhd cac chung giéng vi sinh vat
htiu ich ¢6 hoat tinh sinh hoc cao.

Muc dich ciia nghién cdu nay dé tao cd s
cho viéc san xuét cén sinh hoc tit phé thai néng
nghiép, tranh lang phi ngudn nguyén liéu hitu
c6 dong thoi giam thidu 6 nhiém méi trudng.

2. VAT LIEU VA PHUONG PHAP

2.2. Vat liéu

Cac loai phé thai sau thu hoach dudc lua chon
dé thuc hién 1én men thanh con sinh hoc gém phé&
thai tit lda (rom ra tuoi), mia (than, 14, ngon, goc
mia) va mot s6 loai rau ct (than 1a va san pham
thai loai cia ngd rau, khoai tay, ca chua).

2.2.1. Phuong phap nghién ctu

Tinh chat chi y&u ctia mot s6 loai phé thai
sau thu hoach duge phan tich theo cac phuong
phap théng dung hién hanh va tiéu chuén Viét
Nam. Protein, tinh bot, dudng téng s0,... dudc
dinh lugng theo phuong phap Kjeldah, thuy
phan axit, Ixekuz... tuong tGng (Nguyén Vin
Mui, 2001). Giéng vi sinh vat (VSV) chiu nhiét
dudc tuyén chon nhs danh gia truc tiép cac dic
tinh sinh hoc, tinh bén nhiét va kha ning
chuyén hoéa 1én men ethanol sau khi phan lap
va thu thap ti cAc miu déng U phé thai tu
nhién trén cdc modi trudng chuyén tinh khac
nhau (moi truéng Hansen, Czapek, Sabouraud,
Nuée thit - Pepton, Gau I, Malt - thach,
Martin). Thoi gian moc, ngudng pH thich hgp,
kha nang sinh trudng, tinh chiu nhiét dugc xac
dinh bang cach nuéi cdy giéng VSV truc tiép
trén moi truong thach dia chuyén tinh & céac
diéu kién khac nhau. Hoat tinh enzyme dugc
danh gia theo phuong phap khuéch tan phéng
xa trén dia thach (William, 1983). Danh gii kha
ning chuyén héa 1én men tao con cta cac ching
gidng VSV theo phuong phap thé tich cua Kaler
thong qua lugng CO, sinh ra sau 3h & 20°C.
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Giéng vi sinh vat duge dinh tén bang phuong
phap quan sat hinh thai theo khéa phén loai va
phan ting sinh héa d#ic trung ctia Cambell
(1971), Schipper (1979), Peter (1991), Klicke
(2004) va Bergay’s (2009). Sinh khéi vi sinh vat
dude xac dinh bing phuong phap ly tAm va can
trong lugng kho sau khi siy 6 70°C trong diéu
kién chan khéng. Ham lugng con dude do bing
thiét bi gas chromatogragh.

Tién hanh 1én men cac loai phé thai theo 3
phuong phap: Hao khi, ban hao khi va yém khi.
Cac loai phé thai sau thu gom va phan loai dugc
cit thanh cac doan 3 - 5cm trude khi tién hanh
lén men. Qua trinh 1én men dugc thuc hién
trong binh thuy tinh 1L1 ¢6 gén ndt mai va ong
dan luu. Diéu kién hao khi va ban hao khi dugc
dam bao bing bd suc khi thdi qua éng dan trén
nat binh. Thuc nghiém xt ly va 1én men hén
hop phé thai ¢ qui mdé phong thi nghiém goém 3
cong thiic theo 2 kiéu bd sung vi sinh vat véi 3
1an lip lai nhdm danh gia hiéu qua san xuét con
sinh hoc tit phé phu phdm sau thu hoach.

CT 1: Déi chiing (khong xti Iy VSV);

CT 2: B6 sung t6 hgp VSV 1 lan tit giai doan
tién xt 1y nguyén lidu (t6 hgp VSV 1);

CT 3: B4 sung t6 hop VSV gian doan 2 1an
vao ldc tién xt 1y va thiy phan nguyén liéu (t6
hop VSV 2) va bt ddu 1én men (t6 hgp VSV 3).

Céc chi tiéu danh gia hiéu qua chuyén hoéa
phé& thai cia VSV (pH, OC, P,0O;, K,0) dugc
phan tich sau 20 ngay xu ly va 1én men theo
phuong phap cta vién Thé nhudng Néng hoéa
(1998).

Két qua nghién cttu dude xu ly théng ké
bing phan mém IRRISTART va Excel.

3. KET QUA VA THAO LUAN

3.1. Tinh chat ctia mot s6 loai phé€ thai sau
thu hoach

Thanh phan va tinh chét ctia phé phu phdm
nong nghiép sau thu hoach c6 anh hudng 1én
dén qua trinh phan huy, chuyén héa va 1én men
tao con cua cac chung giong VSV.

Két qua 6 bang 1 cho thay:

Thanh phan va lugng dinh dudng con lai
trong phé& thai da dudc lua chon dé nghién ciu
la kha 16n. Trong d6, thanh phan xenlulo cua
moét s6 loai phé& thai é miic kha, tinh bot va
protein ciing chiém mot ty 1& khéng nhd, dic
biét luong dudng téng s6 con tuong dbi nhiu
(chiém ti 6 - 12%). Véi tinh chat dic trung ctua
cac loai phé thai nhu trén rat thuan lgi cho vi
sinh vat phan giai, chuyén hoa trong giai doan
tién xu 1y thuy phan nguyén liéu ciing nhu lén
men cac loai dudng dugc tao thanh sau thuy
phén dé tao cén sinh hoc.

3.2. Tuyén chon va danh gia cac ching
giong vi sinh vat c6 kha nang chuyén héa
va lén men phé thai

Pé dam bao thuc hién duge qua trinh 1én
men tao con ti phé thai thi cin phai cé cac
chtng giéng VSV c¢6 hoat tinh chuyén héa chat
hfiu co cao trong qua trinh tién xu ly va thuy
phan nguyén liéu dé tao thanh cac dang dudng
va xenlulo don gian lam co chat cho qua trinh
lén men, doéng thdi ciing can cac gidng VSV c6
kha ning lén men tét st dung cho giai doan tao
thanh con sinh hoc tiép theo.

Bang 1. Ham lugng dinh dudng con tén du trong phé thai sau thu hoach

Loai phé thai NI Tinh th Xenlulo Prot?in Tro BPuong 'I;hénh'
i (% twoi) (%) thd TS phan khac
Lda (rom ra) 67,15 4,37 11,32 3,18 1,65 6,43 5,90
Mia (than 1a,...) 69,30 2,79 12,65 2,31 1,78 9,84 1,33
Ca chua (qua hang,...) 76,32 3,56 3,64 1,08 1,39 9,17 4,84
Ngé rau (than 13,...) 68,75 5,22 6,53 3,44 1,07 11,86 3,13
Khoai tay (ct héng,...) 75,18 5,57 4,51 3,35 0,98 8,74 1,67
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Bang 2. Dic tinh sinh hoc ctia cac ching giong VSV dugc tuyén chon

Pac tinh sinh hoc

Giong VSV thoigian  pH thich Hoat tinh Tinhohiu 0 e Lén men (ml
moc (h) ng enzym nhiét (°C) 9 9 CO,/3h)
Streptomyces sp. 60 6+ 8 Amilaza, 37 +45 Glc, N hiru co, NO3’ -
xenlulaza
Bacillus subtilis 24 5=+7 Amilaza, 45 + 65 Glc, N hiru co, NO3’ 8-11
xenlulaza
Saccharomyces sp1. 30 4+6 Amilaza 37 +45 Glc, tinh bét, N hiru co, 23-25
NOs, NH,"
Saccharomyces sp2. 36 5+7 Amilaza, 37 +65 Glc, NO3, NH," 18-20
xenlulaza
S. cerevisiae 48 3+6 Amilaza 37 +45 Glc, tinh bdt, N hiru co, 19-21
NO;5
Mucor 56 5+8 Amilaza, 37 +45 Glc, N hitu co, NO3 _
xenlulaza,
proteaza
Aspergillus niger 72 6+8 Xenlulaza 37 +45 Glc, saccharoza, N hiru _

co

Ghi chu: (-) Khong 1én men; Gle: Gluco

Hoat tinh enzym: Amilaza, xenlulaza (D > 2cm), Proteaza (D > 1,6cm)

Trén co s6 phan lap, thu thap tit cAc mau
dong 1 phé thai ndéng nghiép trong tu nhién va
danh gia d#c tinh sinh hoc ctia 43 chung gidng
vi sinh vat dd phan lap va thu thap dude, 7
chting giéng c6 kha nang chuyén héa va 1én men
cao da duge tuyén chon va dinh tén theo khoéa
phén loai dé tao thanh cac t6 hgp VSV dung cho
nghién ctiu gdm: 1 gidhg xa khuén (Streptomyces
sp.), 1 giéng vi khuén (Bacillus subtilis), 2 giéng
nadm méc (Mucor, Aspergillus niger) c6 kha nang
chuyén héa va thiy phan cac nguyén liéu chi yéu
trong phé thai néng nghiép dic biét 1a
lignoxenlulo tao thanh cac loai dudng va xenlulo
don gian hon va 3 gidng ndm men (Saccharomyces
spl., Saccharomyces sp2., Saccharomyces
cerevisiae) c6 kha ning chiu nhiét kha va 1én men
ethanol cao véi tiém ning rdit ngin thoi gian lén
men, thu héi sdn phdm va giam gia thanh san
xuét con. Tinh chat dic trung cta cic chiing gidng
nay dugc trinh bay & bang 2.

Nhin chung, cac chung giéng VSV dugc
tuyén chon dé tao thanh t6 hgp VSV cho thuc
hién qua trinh xt 1y va lén men tao con déu
hoat tinh sinh hoc cao v6i kha néng sinh trudng
phét trién kha t6t, c6 tinh bén nhiét, c6 thé sinh
trudng dugc trén nhiéu nguén C va N khac

nhau. Pa s8 cac ching giéng thé hién hoat tinh
enzym phan giai tinh bot (D > 2 ¢cm) va xenlulo
(D > 1,5cm) kha r6. Dic biét, cac gidng ndm men
c6 kha niang 1én men rat tot (dat 18 - 25ml
CO,/3h) va c6 tinh bén nhiét kha (chiu nhiét 37
- 65°C), hiia hen cho hiéu qua san xuit con cao.

3.3. Anh hudéng cua phuong phap 1én men
dén sinh khéi VSV va hiéu qua chuyén héa
con

QuaA trinh 1én men phé thai dude thuc hién
theo quy trinh 1én men so by (Hinh 1). Phé& thai
sau khi thu gom va phan loai dudc tién hanh
tién xt 1y nguyén liéu bang cach cit khic 3 - 5
cm dé tao diéu kién thuan lgi cho su thuy phan.
Qua trinh thuy phan va 1én men nguyén liéu
déu nho t6 hgp vi sinh vat (duge bd sung véi ty
16 1% so véi lugng nguyén liéu, ddm bao d6 4m
50 - 60%) ¢ mdi cong doan. Cén thd dugec thu
nhan nhd hé théng 6ng dan néi véi binh thu
nhim tranh su that thoat t6i da.

Sinh khéi vi sinh vat va ham lugng con tao
thanh thé hién hiéu qua cta qué trinh chuyén
héa va lén men phé thai nho VSV. Tu két qua 6
bang 3 c6 thé nhan thdy: Sinh khéi VSV dat duge
cao nhat trong diéu kién 1én men hao khi (dat
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Phé thai

—— > Tién xti Iy (Chit khic 3 - 5cm)

Thty phan nguyén liéu (Tiép giong VSV 1an 1, ti1é 1%)

U d6ng (hio khi, yém khi, béri hao khi; d6 4m 50 - 60%)

Lén men (Tiép giong VSV 1an 2, ti1é 1%)
v

Chiét xuat thu nhan cén

Hinh 1. Quy trinh 1én men so bo

Bang 3. Anh huéng ctia phuong phap 1én men dén hiéu qua sinh cén

Sinh khéi VSV (g/100g)

Ham Iweng cdn (g/100g)

Loai phé
thai Ha&o khi Ban HK Yém khi Hao khi Ban HK Yém khi
Lua 4,23 3,60 3,17 0,68 1,17 1,35
Mia 5,44 4,58 3,65 0,88 1,52 1,76
Rau cl 4,72 4,15 3,32 0,73 1,36 1,54

tuong tng 4,23 - 5,44%), tiép dén 1a ban hao khi
va it nhat ¢ diéu kién yém khi. Tuy nhién, lugng
con tao thanh ngudc lai cho két qua cao nhat
trong diéu kién yém khi (1,35 - 1,76%) roi dén
ban hao khi, cuéi ciing 14 hdo khi va dat hiéu qua
cao nhat dd1 véi phé thai ti cAy mia.

Diéu nay dugc giai thich 14 do ham lugng
duong con tén du trong phé thai tit ciy mia la
16n nhat. Mit khac, lugng sinh khéi VSV va
lugng con tao thanh trong cac diéu kién 1én men
khéic nhau phu hgp véi dac tinh sinh hoc cta céc
giong VSV st dung; trong d6 cac gidng VSV c6
kha nang thay phan va chuyén héa nguyén liéu
tir phé thai (Streptomyces sp., Bacillus subtillis,
Mucor va Aspergillus niger) déu la cac giong
VSV hao khi con cac
(Saccharomyces  spl,

gibng ndm men
Saccharomyces sp2,
Saccharomyces cerevisiae) thuong thuc hién qua
trinh 1én men t6t nhat trong diéu kién yém khi.
Vi vay, phuong phap 1én men yém khi dugc lua
chon dé thuc hién qua trinh thuc nghiém xt ly
va lén men hoén hgp phé thai tao thanh coén.

3.4. Thuc nghiém qua trinh 1én men hén
hop phé thai bang t6 hop VSV

Thuc nghiém xu 1y phé& thai sau thu hoach
dugc thuc hién theo phuong phap 1én men yém
khi véi 2 kiéu b6 sung VSV trong thoi gian 20
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ngay. Cac giong VSV duge tuyén chon dude nubi
cdy riéng ré trén moi trudng chuyén tinh dich
thé (véi vi khuéin va ndm men) hodc trén méi
trudng ban rin (véi xa khudn va ndm mdoc) roi
duge phdi tréon dé tao thanh cac td hgp VSV
dung cho thi nghiém nhu sau:

- T8 hgp VSV 1: Hbn hop 7 giéng VSV da
dugc tuyén chon (xa khuén Streptomyces sp., vi
khuin Bacillus subtilis, ndm méc Mucor,
Aspergillus niger va cic gibng nidm men
Saccharomyces Saccharomyces

spl., sp2.,

Saccharomyces cerevisiae)

- T6 hop VSV 2: Hén hop cac gibng xa
khudn (Streptomyces sp.), vi khudn (Bacillus
subtilis) va ndm moéc (Mucor, Aspergillus niger)

- T8 hop VSV 3: Hon hgp cic giong nadm
men (Saccharomyces spl, Saccharomyces sp2.,
Saccharomyces cerevisiae)

Sau két thic, cac chi tiéu dinh dudng va ty
16 con tao thanh dugc phan tich dé danh gia
hiéu qua ctia qua trinh 1én men béi t6 hgp giéng
VSV (Bang 4).

S6 liéu phan tich & bang 4 cho thay:

- Sau 20 ngay U4, phé thai ¢ cac binh lén
men c6 bd sung gidng VSV (CT2 va CT3) déu cob
mau den sidm va x6p hon binh déi chiing (CT 1).
O cac CT2 va CT3 c6 su tham gia ctia cac chung
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Bang 4. Hiéu qua san xuit con sinh hoc tir
1én men phé thai bing t6 hgp VSV

] Ham
Cong Ham lugng tdng s6 (%) lwgng
thire pH con
oc P.Os KO (g/100g)

1 6,34 12,84 3,26 2,19 0,11

2 5,17 11,09 5,57 3,05 1,38

3 5,68 9,78 5,12 2,63 1,65
LSD 5% 0,40 0,30 0,14 0,10
CV% 1,70 3,40 2,70 4,70

giébng VSV hiiu ich nén mtc d6 mun héa, ham
lugng dinh dudng P va K déu dat cao hon so véi
CT1 (CT d6i chiing khong bé sung giéng VSV) &
mtc c6 y nghia: OC giam 13,4 - 31,3%, P,0,
tiang 57,1 - 70,9% va K,O ting 16,7 - 39,3%. Két
qua nay chiing t6 VSV da chuyén héa manh cac
chat hitu co khé phan huy trong phé thai thanh
cac chat dé tiéu va don gian hon gidp rat ngén
thoi gian thuy phan nguyén liéu va lam ting
ham lugng dinh dudng ctia ba thai. Vi vay, ba
thai sau lén men va chiét xuit con hoan toan c6
thé tan dung lam ngudn phan bén hitu co trong
san xuat néong nghiép.

- O CT2, ham lugng cacbon téng s6, P,O.,
K,0 déu cao hon so v6i CT3 nhung ty 1& con tao
ra lai th&p hon so véi CT3. SG di c6 su sai khac
nhu vay la do & CT3 VSV duge b6 sung gian
doan theo cac thoi gian khac nhau pha hgp véi
qua trinh 1én men:

+ Tiép giong l1an 1 ti giai doan tién xt 1y va
thiy phan nguyén liéu véi t6 hgp VSV 2 1a cac
gidng c6 kha n#ng thtiy phan nguyén liéu va
chuyén héa thanh cac dang dudng va xenlulo
don gian hon.

+ Tiép giong VSV lan 2 4 giai doan 1én men
céc co chdt sau thiy phan thanh cbn véi t6 hop
VSV 3 la cac giong c6 kha ning lén men
ethanol.

Vi vay, VSV c¢6 thé tan dung duge hét ngudn
dinh dudng c6 trong phé thai va d& dang chuyén
héa tiép thanh cén. Ham lugng con dat dudc
tang tit 12 - 15 1an so véi d6i chiing.

Két qua dat dugc trong nghién ctiu nay
tuong déng véi bao cao cia Abouzied va Reddy

(1986) vé hiéu qua dem lai khi thuyc hién qua
trinh 1én men bang t6 hop giéhg VSV cao hon
hén so véi su 1én men béi cac gidng VSV don 1é.
Mit khac, hiéu qua 1én men thuong dat té1 da
khi bé sung giong VSV phu hgp véi cac giai doan
cua qui trinh 1én men (Taylor va cs., 2009).

Nhu vay, dé dat dugc hiéu qua cao trong
san xuét con sinh hoc tit phé phu phdm nong
nghiép, c6 thé lua chon cong thiic xi 1y phé thai
bing t6 hgp giong VSV trong diéu kién yém khi
két hop v6i phuong thtc bd sung céc chung
gidbng VSV gian doan, phut hop véi qua trinh
chuyén héa thily phan nguyén liéu va 1én men
phé thai trong quy trinh 1én men.

4. KET LUAN

Tuyén chon dugc hai t6 hop gisng VSV phu
hop cho quy trinh 1én men phé& thai sau thu
hoach dé tao cdn sinh hoc gom: t8 hgp cac giéng
vi khudn va n&m méc (Bacillus subtilis,
Aspergillus niger, Mucor) c6 kha nang phan hay
chuyén héa chit hiu co cao st dung cho giai
doan tién xu 1y va thuy phan nguyén liéu ban

ddu va t6 hdgp <chc gibng ndm men
(Saccharomyces spl., Saccharomyces sp2.,

Saccharomyces cerevisiae) c6 kha ning lén men
duong sau thiy phan tao thanh con.

Xt 1y phé thai va 1én men bang t6 hop vi
sinh vat c6 tac dung lam tidng ham lugng cac
chat dinh dudng trong ba thai va dic biét hiéu
qua sinh cén cao hon ca ¢ cong thic xt 1y phé
thai va lén men 6 diéu kién yém khi cung véi
viéc bé sung vi sinh vat theo phuong thiic gian
doan phu hgp véi quy trinh 1én men. Ham lugng
con dat dudc tang ti 12 - 15 1an so véi d6i chiing
khong xt ly. Hon thé niia, ba thai sau 1én men
va chiét xuét cén hoan toan cé thé tan dung lam
phan bén hiiu co, gép phan nang cao hiéu qua
kinh t& va gidm chi phi cho qué trinh san xuit.
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