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TOM TAT

Trong cong trinh nay, chung t6i da nghién ciru xac dinh mot sb thong s cong nghé thich hop
dé thiy phan ba dau nanh boi B. amyloliquefaciens N1 va Ién men phé phu phim nay bai L.
fermentum DC4t2. Két qua cua cong trinh 1am tién dé cho nghién ctu xir Iy két hop hai ché pham vi
sinh ndy nhiam nang cao gia tri sir dung cua ba dau nanh. Céc théng s6 cong nghé thich hop trong viéc
ng dung ché pham L. fermentum DC4t2 dé 1én men b dau nanh 1a: Mat d¢ gieo cdy ban dau 10°
CFU/g, thoi gian u la 22 gio, nhiét d6 43°C. Két qua nghién ctu thiy phan ba dau nanh boi B.
amyloliquefacien N1 cho phép xac dinh dugc cac thong sé thich hop la: mat d6 gieo cdy ban dau: 107
CFU/g va qué trinh 1 dugc chia 1am hai giai doan. Giai doan u & 37°C dé vi khuan phat trién sinh khdi
va sinh tong hop enzyme ngoai bao véi thai gian u thich hop 1a 24 gio. Giai doan u dé tao diéu kién
cho enzyme hoat dong thuy phén trong 4 gio véi nhiét d6 thich hop l1a 45°C.
Tu khoa: amylase, ba dau nanh, B. amyloliquefaciens, L. fermentum, I1&én men, protease
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1. PAT VAN DE
Bi dau nanh (BPN) 14 phé phu pham cua qua trinh ché bién d4u nanh (Glycine max).
Khi st dung 1 kg hat ddu nanh kho dé san xuét sita dau nanh, nguoi ta thu dugc 1,1 kg dén
1,2 kg BBN uét (Khare va cs., 1995). Luong niy duogc thai ra tir cic nha may san xuét dau
phu & Nhat Ban, Han Quéc va Trung Qudc lan luwot 1a  800.000 tdn, 310.000 tin va
2.800.000 tan (Li va cs., 2011). O nudc ta, theo Tong cuc théng ké Viét Nam va Bo Nong
nghiép-Phét trién Nong thén, nam 2014, san lugng hat ¢au nanh du kién 12 176,4 nghin tan.
Cung vai san lwong dau nanh khdng ngimg tang 1én, lugng BDN thu duoc trong san xuat sita
dau nanh du bao ciing s& tang theo. Tinh theo khdi lugng chéat kho, ham luong protein c6
trong BDN dao dong tir 15,2% dén 33,4%, ham luong chit xo in duoc 14 42,4 — 58,1%. Cac
hop chat nay c6 thé duoc thity phan tao nén cac hop chit don gian nhur amino acid, dwong khir
béi cac enzyme dic hiéu 1am tang gia tri tiéu hoa cia BDN, dong thoi 1a méi truong tét cho vi
sinh vat str dung dé 18n men. Nho vao qua trinh chuyén hoa cua vi sinh vat ma protein cao
phan tir trong BDN ¢6 thé duoc thuy phan thanh cac phan tir nho hon lam ting kha ning hoa
tan dong thoi lam ting hoat tinh sinh hoc ctia cic peptide va amino acid. Trong qua trinh Ién
men, vi sinh vat c6 thé chuyén héa cac acid béo va cac dan xuat cua chlng tao nén cac hop
chat thom.
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Céc loai Bacillus duoc cong bd 1a c6 kha ning sinh tong hop nhiéu loai enzyme
ngoai bao nhu protease, amylase cellulase, lipase... nén ngay cang tro thanh nhrng vi sinh
vat quan trong hang dau vé mat tng dung. Nhiéu chung Bacillus sp. dugc céng bé cho thay
kha nang sinh tong hop amylase ngoai bao nhu Bacillus acidicola (Sharma va cs., 2011),
Bacillus sp. ANT-6 (Burhan va cs., 2003), Bacillus sp. PN5 (Saxena, 2007). Suganthi va cs.
(2013) di tuyén chon va téi wu hoa diéu kién sinh tong hop protease ngoai bao cia Bacillus
licheniformis TD4. Mot s tinh chat ciia ché pham protease ngoai bao sinh tong hop boi
chung Bacillus firmus CAS khi nuéi cdy trong méi trudng cd bd sung bot vo tom, cua da
dugc cong bd (Annamalai va cs., 2014). Enzyme protease ngoai bao cua Bacillus
alveayuensis GAS 5 duoc thu nhan sau 60 gio nudi cdy ¢ nhiét do 55°C trong moi truong co
bd sung 1% bot vo tom (Annamalai va cs., 2013). Bén canh d6, cac ching Bacillus sp. con
duge cong bd 1a co thé tiét cellulase (Mawadza va cs., 2000; Harshvardhan va cs., 2013),
lipase (Casttro-Ochoa va cs., 2005); (Tamilarasan va cs., 2012); (Sharma va cs., 2002);
(Kumar va cs., 2005) ra moi truong.

Lactobacillus fermentum thuoc nhém vi khuan lactic, c6 kha niang 1én men yém khi
tao ra san pham chinh Ia lactic acid lam giam pH mdi trudng xudng dudi 5 nén Gc ché su
hoat dong cuia vi khuan gay théi. Luong lactic acid sinh ra vira ¢6 tac dung hoan thién huong
vi dong thoi c6 tac dung bao quan cho san pham. Bén canh d6, vi khuan lactic ¢d tiém ning
probiotic 16n, c6 chirc ning probiotic ¢6 nhidu tac dong co loi cho sirc khoe con ngudi ciing
nhu dong vat. Hon nita, vi khuén lactic trong dudng rudt tao ra mot s vitamin nhu thiamine,
nicotin, folic acid, pyridoxin, vitamin By, ... tao ra enzyme c0 lgi nhu lactase; giai phdng cac
amino acid ty do, cac axit béo mach ngan. Vi vay, viéc sir dung vi khuan lactic dé 1én men
ba dau nanh da duoc xu ly s€ vira kéo dai thoi gian bao quan vira tang hiéu qua su dung Ién
rat Ion (Lee va cs., 2009; Parvezl va cs., 2006).

Trong nghién ciru ndy, chdng tdi xac dinh mot sb thong s6 cdng nghé thich hop dé
thiry phan BDN boi B. amyloliquefaciens N1 va 1én men phé phu pham nay bai L. fermentum
DC4t2. Gia tri dinh dudng cua san pham sau khi xir Iy duoc danh gia thong qua hoat do
enzyme ngoai bao protease, amylase, ham lwgng amino acid ty do thong qua lugng nito
formol va ham luong duong kha. Két qua cua cdng trinh 1am tién d& cho nghién ctu két hop
hai ché phdm ndy nham nang cao gia trj sir dung cua BDN sau nay.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

BDN, phé phu phim cia cong ty VINASOY, c¢6 ham lugng protein va chat xo
khéng tan trong mdi truong trung tinh tinh theo ba wét lan lugt 14 4,8% va 3,37%.

Ché pham L. fermentum DC4t2 (9,179 Ig CFU/ml) va B. amyloliquefaciens N1
(8,854 Iy CFU/ml) dugc cung cap bai phong thi nghiém vi sinh, khoa Co khi - Cong nghé,
Dai hoc Nong Lam, Pai hoc Hué.

2.2. Phuwong phap nghién ctru
2.2.1. Cdc phwong phdp sir dung dé phan tich vi sinh vdt va hda sinh
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(1) Xde dinh so té bao séng trong san phdm bang phwong phdp dém khudn lac trén dia
thach.

* Xéc dinh s6 lugng té bao song ddi véi vi khuan lactic

Mau thi nghiém c6 chira té bao vi sinh vat duoc dong hoa va pha lodng thap phan. 1
ml dich pha lodng thich hgp dugc cho vao dia petri vo tring va tron véi méi truong MRS
agar 43°C. Sau khi 16p méi truong thir nhat dong, 16p méi truong MRS agar thir hai dugc d6
1én cho dén khi kin bé mat. S6 lugng té bao séng duge cac dinh bang cach dém s6 khuan lac
phét trién trén cac dia co sé lugng nam trong khoang 50 — 250 sau khi ¢ & 37°C trong 48 gio.
Téng s6 vi khuan lactic trong 1ml mau thir dwoc tinh theo cong thirc:

yC

V(nl+ 0,1.n2)d

Trong d6, N: Tong s6 vi khuan séng co trong 1ml mau thir (CFU/mI), Y. C: Tong sb
khuén lac dém duoc trén tat ca cac dia da chon; V: Thé tich ciy trén mdi dia (ml); ny: S6 dia
cua dam d6 pha loang tha nhét dugc gitr lai; ny. S6 dia cta dam do pha loang thtr hai dugc
giit lai; d: Hé s6 pha lodng ctia ddm d¢ pha lodng thir nhat

* X4c dinh s6 luong té bao sdng ddi vai vi khuan Bacillus sp.

Mau thi nghiém c6 chira té bao vi sinh vat dugc dong hda va pha lodng thap phan.
0,1 ml cta do pha lodng thich hop dugc dan déu trén dia thach c6 chua moéi truong thach
thit-petone. S té bao song dugc xac dinh nhu ddi véi vi khuan lactic.

(2) Xdc dinh hoat dg protease bang phwong phdp Anson cdi tién (Mukherjee va cs., 2008)

Han hop phan ng thily phan gdm dung dich enzyme va dung dich casein 2,0%, ty 1¢
1:2 (v/v) dugc u & 30°C, 10 phat; phan tmg dugc két thic bang cach cho dung dich axit
tricloacetic (TCA) 5,0% theo ty 1& 5 thé tich dung dich axit cho 1 thé tich enzyme vao hdn
hop phan ung; dich ndi thu duoc sau khi ly tam duoc sir dung dé thuc hién phan @ng tao
mau véi thude thir Folin 0,2N ¢6 mat Na,CO3 6% (ty 1¢ dich ndi: dung dich Na,COs: Folin
0,2N = 1:4:1). MAu kiém tra dwoc thuc hién dong thoi bang cach cho dung dich tricloacetic
acid (TCA) vao enzyme truéc khi a véi co chat. Do hap thu anh sang (OD) cua dung dich
mau thu dugc sau phan tng duogc do trén may quang phd ké & budc séng 750nm. Dya vao
dd thi chuén tyrosine, dé tinh san pham tao thanh twong Gmg dudi tac dung caa enzyme. Mot
don vi hoat d6 protease (HP) dugc dinh nghia la lugng enzyme ma trong mét phut ¢ 30°C c6
kha ning phan giai protein tao thanh céc san pham hoa tan trong (TCA), cho phan &ng mau
twong duong voi 1,0 pmol tyrosine.

(3) Xdc dinh hoat dg amylase bang phirong phdp Bernfiel (Asgher va cs., 2007)

Tinh bot duoc s dung lam co chit dé xac dinh hoat do amylase trén co s¢ dinh
lugng san pham tao thanh bang phan wng mau véi thude thir 3,5 - axit dinitrosalisilic (DNS)
(hoa tan 1g DNS trong 20 ml NaOH 2N va 50ml nuéc cét, cho thém 30g kali/natri tartrate va
dan nude dén 100 ml). Do hip thu anh sang (OD) duge do trén may quang phd & budc séng 540
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nm. Dya vao dudng chuan dé tinh san pham tao thanh dudi tic dung caa enzyme. HAn hop phan
ng gém 0,1 ml 1% tinh bot (hoa tan 1g tinh bot va 35mg NaCl trong 60ml dich dém
phosphate, pH 7, dun s6i cho dén tan, & ngudi va dan dén 100ml) va va 0,1ml dung dich
enzyme. Hon hop phan tng duoc @ 10 phit & 30°C, sau d6, dugc bo sung 0,2 ml dung dich
1% DNS va u 10 phit & 100°C va @ 10 phut trong nudc da. Bo sung 2 ml nuée cat vao hdn
hop va so mau & 540nm. MAau tring duoc lam song song véi mau chuan nhung enzyme bi
bién tinh 10 phut trong nudc s6i va 1% DNS. Luong dudng khir tao thanh dwoc xac dinh dya
vao duong chuan maltose. Mot don vi hoat do a-amylase dugc xac dinh la lugng pmol
maltose tao thanh bai 1 ml dich enzyme trong thoi gian 1 phut & 30°C.
(4) Xdc dinh ham heong nito formol bang phwong phdp chudn dg

Amino acid hoa tan trong nudc co tinh chit mubi noi phan t, cac nhom amino va
carboxyl trung hoa 1an nhau. Nhom —COO ctia amino acid bi can tré boi cac nhom amino
nén khong thé chuan do truc tiép duoc. Trong fomandehyd, cac nhém amino ciia amino acid
phan tng véi nhom andehyd cho metylen, két qua ciia phan tng 1a nhom amino mat tinh
chét co ban cua no, ngugc lai nhém cacboxyl trong amino acid ton tai dang tu do va co thé
chuin do dugc. Vi vy cho phép dinh lugng dugc amino acid ¢6 trong dung dich nghién ctru.
(5) Xdc dinh ham heong dwong khit bang phwong phép Bertrand

Phuong phap ndy dua trén co s¢ trong moi truong kiém, duong khir co thé dé
dang két hop véi Cu(OH)2 thanh CuO. Ham luong duong khir dwoc x4c dinh théng qua
lugng CuO.
2.2.2. Phirong phdp bé tri thi nghiém @é nghién ciu ngi dung ciia dé tai

Theo mét sé két qua nghién ctiru caa ching tdi (V& Van Quéc Bao va B4 Thi Bich
Thity, 2012) vé thoi gian phét trién sinh khéi cua té bao Bacillus sp. va nhiét do thay phan
boi cac ché pham enzyme cua cac chung nay thi thoi gian 16 gio 1a thoi gian tdi wu dé
Bacillus sp. phat trién té bao, 24 gio 1a thoi gian tét nhat dé Bacillus sp. sinh enzyme ngoai
bao, 50°C la nhiét do thich hop dé céc enzyme thay phan ba dau nanh. Ching toi ké thira
nhitng két qua trén dé tién hanh bé tri cac thi nghiém trong nghién ctu. Trong qua trinh
nghién ctu xur ly ndy, mat do gieo ciy ban dau, thoi gian t duoc thay doi. Hoat do amylase,
protease, ham lugng nito formol, duong khir va gia tri pH dugc xac dinh sau khi 1én men
giita c4c mau thi nghiém dugc so sanh dé chon cac thdng sb cong nghé thich hop.
2.2.3. Phwong phdp xir ly sé liéu

S liéu thi nghiém dwoc xa Iy ANOVA boi phan mém SPSS 16.0.
3. KET QUA VA THAO LUAN
3.1. Két qua nghién ciru xac dinh cac théng sé cong nghé dé thiiy phan ba dau nanh béi
B. amyloliquefaciens N

Vi muc dich loi dung hé enzyme ngoai bao cia B. amyloliquefaciens N1 dé thay
phan protein va cac hop chét carbohydrate (rafinose, stachyose) kho tiéu héa trong BDN
thanh céc hop chét don gian, dé tidu hoa. Bong thoi, hoat dd enzyme ¢ duge trong ba dau
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nanh da xir ly s€ lam tang gia tri tiéu hoa cua thirc an gia suc. Vi vay, viéc xu ly lam nang
cao gié tri st dung cia BDN bai ché pham B. amyloliquefaciens N s& huéng dén kha ning
sinh tong hop amylase va protease ngoai bao cao.

3.1.1. Anh huong cia mdt dg gieo cdy ban dau B.amyloliquefaciens N1 1én hogt dg enzyme
va kha nang thiy phan BDN.

BBN duoc gieo cdy voi mat do té bao ban dau thay doi ¢ cac mic 10° CFU/g BBN,
10° CFU/g BN, 107 CFU/g BBN va 108 CFU/g BPN. Sau khi i & 37°C trong 24 gid, hon
hop nay dugc dugc xac dinh hoat d6 protease va amylase (Bang 1).

Khi gieo ciy chang B. amyloliquefaciens N1 vao BPN véi mat d6 ban dau 1a 107
CFU/g BDN, hoat do protease va amylase dat dugc sau khi u 24 gio ¢ 37°C c6 gia tri cao
hon (1,294 HP/g BDN va 37,7 Ul/g BDN) so vai cac mat do 10° CFU/g (0,681 HP/g BDN
va 20,653 U/g BDN) va 10° CFU/g BDN (1,247 HP/g BDN va 29,815 Ul/g BDN) va khong
sai khac so véi mat do 108 CFU/g BDN (1,289 HP/g BDN va 36,163 U/g BDN) (p<0,05)
(Két qua o Bang 1).

Bdng 1. Anh huong ciia mat do té bao ban dau cua B. amyloliquefaciens N1 1én hoat d6 enzyme
trong BN

Mat d6 té bao ban dau (CFU/g BDN)

Chi tiéu

10° 108 107 108 bC
Hoat d6 amylase (Ul/g BBN) 20,653¢ 29,815° 37,702 36,1632 -
Hoat do protease (HP/g BBN) 0,681° 1,247° 1,2942 1,2892 -

Cac chir cai khac nhau thé hién su sai khdc cé nghia khi xi Iy Duncan trong cing mét hang (p<0,05)

Tir két qua trén cho thiy, mat do gieo cdy ban dau cua chang B. amyloliquefacien N1
thich hop dé xir Iy BDN la 10’CFU/g. Thang s6 vé mat do gieo céy ban dau nay duoc sit
dung cho céac nghién cuau tiép theo.

3.1.2. Anh huwéng cuia thoi gian nudi cdy 1én kha nang sinh enzyme ngoai bdo trong b ddu nanh
Bdng 2. Anh hudng cua thoi gian nudi cdy B. amyloliquefacien N1 I&n hoat d6 enzyme ngoai bao

trong BDN
. Hoat d6 enzyme Amylase Protease
Mau khao sat (Ul/g) (HP/g)
16 gio 19,011°¢ 1,368°
20 gio 28,123° 1,260°
24 gio 38,2412 1,488?2
Déi ching 0d 0

Két qua xiz ly sai khac theo cgt, cac chir cai khac nhau biéu thi si sai khdc c6 y nghia thong ké,
Duncan 'test (P< 0,05)

Tir cac két qua di cong bd, thoi gian nudi cay B. amyloliquefacien N1 thich hop dé
thu nhan enzyme ngoai bao cao la 24 gio va lan can duéi 24 gio hoat d6 enzyme sinh ra ciing
rat cao. C4c nghién ciru ciing chi ra sau 24 gio, hoat do enzyme sinh ra & cac moéi truong
nghién cau giam xudng (V3 Vian Qudc Bao va DS Thi Bich Thay, 2010; Pham Tran Thuy
Huong va B3 Thi Bich Thuy, 2012). Do dé, dé tién hanh nghién ciru kha ning sinh enzyme
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trong BDN cua B. amyloliquefacien N1, chiing téi nudi cdy ching vi khuan nay theo 3 méc
thoi gian la: 16 gio, 20 gio va 24 gio. Hoat d6 amylase va protease trong BDN qua cac thoi
gian nudi cay chung B. amyloliquefacien N1 duoc trinh bay & Bang 2. Két qua xac dinh hoat
do enzyme sinh ra trong moi truong BDN cua chung B. amyloliquefacien N1 dat duoc cao
nhat 1a & 24 gio. Hoat d6 amylase ngoai bao sinh ra & 24 gio cua chung B. amyloliquefacien
N1 (38,241Ul/g BDN) cao gap 2,012 lan hoat do amylase ¢ 16 gio (19,011 Ul/g BDN) va
gap 1,360 lan so vai hoat do amylase & 20 gio (28,123 Ul/g BDN). Hoat d protease ¢ 24
gio (1,488 HP/g BDN) cao gap 1,088 lan ¢ 16 gio (1,368 HP/g BDN) va cao gap 1,181 lan ¢
20 gio (1,260 HP/g BDN) V6i két qua thu dugc nhu trén, chung t6i chon thoi gian nudi cay
xtr ly BDN 1a 24 gio d6i v6i chung B. amyloliquefacien N1.
3.1.3. Anh hwong cua thoi gian 4 18n mdt dg té bao song trong BDN

BDN duoc gieo ciy B. amyloliquefaciens N1 ¢ cac mat do thich hop (107 CFU/gam)
(Két qua 3.1.1). Sau céc thoi gian (16 gio, 20 gio va 24 gid) nudi cdy ¢ 37°C, mat do té bao
séng trong bd dau nanh dugc xac dinh bang phwong phap dém khuin lac (phwong phap
Koch).

15.25 + 1521 a
15.20 -
15.15 -
15.10 -

15.05 -

] 1497 Db
15.00 14.94 b

14.95 -
14.90 -
14.85 -
14.80

Thoi gian u (gio)
Hinh 1. Anh hudng cua thoi gian @ 1én mat do té bao séng cua B. amyloliquefaciens N1 trong BDN.
Céc chir céi khac nhau biéu thi su sai khdc ¢6 y nghia théng ké, Duncan’s test (P< 0,05)

Két qua cho thay B. amyloliquefaciens N1 phat trién tét trong méi truong ba dau
nanh. Mat d¢ té bao song lon hon 14 Ig CFU/g (Hinh 1). Mat d¢ cua B. amyloliquefaciens
N1 dat cao nhat sau 24 gio nudi cay (15,21 Ig CFU/Q).

Tir céc két qua vé hoat do enzyme ngoai bao va mat do té bao séng theo thoi gian
(Bang 1, Bang 2 va Hinh 1) cho thay c6 su twong dong vé thoi gian gitta cac chi tiéu nay.
Mat d6 té bao song cling nhu hoat d6 enzyme ngoai bao cao nhat ¢ 24 gio.

Nhu vay, qua céc két qua nghién ctu xu 1y bd dau nanh boi ché phim B.
amyloliquefaciens N1, chiing t6i da xac dinh duoc thoi gian nubi cay ma chang vi khuan nay
0 kha nang sinh enzyme ngoai bao va mat d¢ té bao song cao la 24 gio.

Sau khi xir 1y ba dau nanh bang cach nudi cdy véi mat do té bao ban dau va thoi gian
thich hop dé tich Ity enzyme ngoai bao cao, ching t6i tiép tuc khao sat dé xac dinh nhiét do
thay phan.

3.1.4. Anh hwong cua nhiét d i 1én khd nang thity phan BDN bdi ché pham vi sinh B.
amyloliquefacien N1

Mdt dé té bao song (Ig CFU/g)
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B. amyloliquefacien N1 ciling c6 kha nang sinh enzyme (amylase, protease) ngoai
bao cao khi u trong BDN. Trong thi nghiém nay ching téi khao sat anh hudng cta nhiét do u
Ién kha nang thuy phan cua enzyme ngoai bao cua B.amyloliquefacriens N1. Céc gia tri vé
hoat d6 enzyme va ham luong cac chéat dwoc giai phong sau khi thiy phan, nito formol va
duong khir, cia cac mau thi nghiém duoc xac dinh (Bang 3).
Bdng 3. Hoat 46 enzyme va ham lugng nito formol va dudng khir trong ba dau nanh khi a véi
B. amyloliquefaciens N1 ¢ cac nhiét d6 khac nhau

Nhiét d6 (°C) Hoat d6 Hoat d6 Ham lugng dwong  Ham luwong ni to
amylase (Ul/g)  protease (HP/g) khu (mg/g) formol (mg/qg)
40 36,081° 1,409° 8,366° 1,02bb
45 38,6062 1,448?2 8,5762 1,0732
50 34,333¢ 1,328¢ 8,338° 0,881°
Két qud xi Iy sai khac theo cét, cac chir cai khac nhau biéu thi si sai khdc c6 ¥ nghia thong k&, Duncan test
(P< 0,05)

Khi u BDN voi B. amyloliquefacienes N1, cAc gia tri vé hoat d6 enzyme ciing nhu san
pham thay phan sau khi u giam ¢ nhiét do 1on hon 45°C (Bang 3). Hoat do amylase va protease
trong cac mau thi nghiém u & 45°C (38,606 Ul/g BDN va 1,448 HP/g BDN) cao hon so véi
mau 1 & 40°C (36,081 U/g BDN va 1,409 HP/g BBN). Trong khi d6, cac gia tri nay c6 duoc
khi 1 & 50°C la thip nhat (34,333 Ul/g BBN va 1,328 HP/g BDN). Ham lugng nito formol va
duong khir ¢6 gia tri twong tng voi hoat do cua enzyme. Di voi cac mau duoc u ¢ 40°C va
45°C, ham lwong nito formol (1,021 mg/g BBN va 1,073 mg/g BPN) déu cao hon so véi
truong hop 50°C (0,881 mg/g BDN). Ham lugng duong khir dugc xac dinh khi u ¢ 45°C la
cao nhat (8,576 mg/g BDN). Gia tri nay ddi vai truong hop 40°C va 50°C c6 thip hon (8,366
mg/g BDN va 8,338 mg/g BDN). Két qua nay phti hop véi cdng bd cua ching toi trude day, do
14 c6 su giam nhanh hoat d6 enzyme khi nudi cdy thu nhan enzyme tir chiing B. amyloliquefacien
N1 tir 50°C dén 60°C (B4 Thi Bich Thity, 2012).

Tir két qua do, ching t6i chon nhiét do u xu ly ba dau nanh boi ché pham B.
amyloliquefacien N1 la 45°C trong quy trinh xir 1y BDN.

3.2. Két qua nghién cttu xac dinh mat sé thong sé thich hop trong 18n men BDN béi
fermetum DCits.

Sy ton tai té bao sdng cua vi khuan lactic trong san phdam BBN sau khi xir ly s& c6
tac dung 1a probiotic tét cho siic khoe vat nuéi. Vi vay, trong thi nghiém nay, chdng ti tap
trung nghién ciru anh huong caa mot s6 yéu té (mat do gieo cay ban dau va thoi gian nudi
cdy) 1&n sé lugng té bao song cua L. fermentum DCqt, va L. plantarum N5 trong BDN sau
khi da dugc xu ly.

3.2.1. Anh huong ciia mdt dé gieo cdy ban dau 18n sy phét trién sé lwong té bao song cua L.
fermentum DCatz trong BON.

BDN duoc gieo cy cac ching L. fermentum DCat; véi mat do té bao ban dau thay
déi & cac muc10* CFU/g BPN, 10° CFU/g BPN, 106 CFU/g BDN, 107 CFU/g BDN va u &
43°C. Mat do té bao sbng trong ba sau khi u 24 gio duoc xac dinh bang phuong phap dém
khuan lac (Hinh 2).

Két qua cho thay rang, voi mat d gieo ciy ban dau 10°CFU/g va 107 CFU/g, sau 24
gio u, luong té bao ting dang ké (12,433 Ig CFU/g va 12,450 g CFU/g d6i véi chung L.
fermentum DCqt, (Hinh 2); va khdng c6 sai khac thong ké (p<0,05). Nhu vay, qua két qua
khao sat, mat do té bao gieo cdy ban dau thich hop nhat la 10° CFU/g. Két qua nay duoc
chon dé bé tri thi nghiém tiép theo.
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Hinh 2. Anh huéng cua mat d6 gieo ciy ban dau 1én sé lugng té bao séng trong BDN sau khi o véi L.

fermentum DCut.

Céc chir cai khac nhau thé hién si sai khac vé y nghia thong ké (p<0,05)

3.2.2. Anh hwong cua thoi gian nudi cdy Ién sy phét trién sé lwong té bao song cua L.
fermentum DCut, trong BON

BDN dugc ¢ véi L. fermentum DCat; 6 mat do gieo cdy ban dau da chon 13 6 Ig
CFU/g BDN (Két qua 3.2.1) ¢ 43°C trong cac thoi gian khac nhau (18 gio, 20 gio, 22 gio va
24 gio). Sb lugng té bao séng dugc xac dinh & cac mau BBN u trong thoi gian khac nhau
bang phuong nhan dém khuan lac trén dia thach (Hinh 3).

12.500
12.400
12.300
12.200
12.100
12.000
11.900
11.800
11.700
11.600

Mdt dg té bao song trong BPN (1g CFU/g)

11.943 c

12.426 a

12.433 a

18

20

22

24

Thoi gian u (gio)

Hinh 3. Anh huéng cua thoi gian nudi cay 18n sb lwong té bao séng caa L. fermentum DCat, trong ba
dau nanh sau khi u.

Cac chir céi khac nhau thé hién si sai khac vé y nghia théng ké (p<0,05)

Két qua cho thay rang mat do té bao song tang dan theo thoi gian. Mat do té bao ¢
hai mbc thoi gian u 22 gio va 24 gio dat dwoc 1a 12,426 Ig CFU/g BPN va 12,433 Ig CFU/g
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BDBN (L. fermentum DCat,) (Hinh 3). Thi nghiém véi 2 mice thoi gian 0 22 gio va 24 gio cho
thdy su ting mat do té bao séng trong ba dau nanh khong c6 su sai khac (p<0,05). Chinh vi
vay, 22 gio u 1a mdc thoi gian thich hop nhat dugc chon dé xir Iy BDN boi céc chung L.
fermentum DCat, sau nay.
4. KET LUAN

| Tir két qua nghién ciru trén, ching t6i da xac dinh dwoc mot sé théng sé cong nghé
dé thay phan va 1én men BDN bai B. amyloliquefaciens N1 va L. fermentum DC4t2 nhu sau:

- Pi voi ching L. fermentum DC4t2: Mat do gieo cdy ban dau 10° CFU/g BDN,
Thoi gian u 22 gio BDN; Nhiét do 43°C.

- B6i véi chung B. amyloliquefacien N1: Mat d6 gieo ciy ban dau: 10’CFU/g BEN
va qua trinh 0 duoc chia 1am hai giai doan. Giai doan u & 37°C dé vi khuan phat trién sinh
khéi va sinh tong hop enzyme ngoai bao véi thoi gian u thich hop 1a 24 gio. Giai doan u dé
tao diéu kién cho enzyme hoat dong thuy phan trong 4 gio véi nhiét do thich hop 1a 45°C.
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STUDY ON DETERMINATION OF SOME TECHNOLOGICAL PARAMETERS
FOR HYDROLYSIS AND FERMENTATION OF OKARA BY Bacillus
amyloliquefaciens N1 AND Lactobacillus fermentum DC4t2 PREPARATIONS

Do Thi Bich Thuy, Le Thi Kim Anh
Faculty of Engineering and Food Technology,
University of Agriculture and Forestry, Hue University.

Contact email: dothibichthuy@huaf.edu.vn

ABSTRACT

In this study, the optimal technological parameters for hydrolysis of okara by B.
amyloliquefaciens N1 preparation and fermentation by-product by L. fermentum DC4t2 preparation
were determined. The results of this work will be used for next research of treatment that enhancing
the used value of okara by the combination of these preparations. The result shows that the okara
added by L. fermentum DC4t2 with 10 CFU/g and incubated 43°C for 22 hours gives the highest
survival cells in okara. For B. amyloliquefaciens N1, the treatment has two phases: okara is firstly
added 10’CFU/g of initial density, incubated at 37°C for 24 hours with the aim of production of
extracellular enzymes and growth of this strain; this mixture is then incubated at 45°C for 4 hours for
hydrolysis activities of enzymes.
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