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T6i wu héa diéu kién lén men bén rin kho dau ddu nanh
nhim nng cao kha ning sinh protease cua chung Bacillus subtilis N6
biing phwong phap ddp img be mit quy mé pilot
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Tém tit:

a4 diu dau na 3 0 ng cAp protein rit tt cho vit nudi do c6 ham lwrgng cac axit amin khéng thay thé cao.
?:; ::il(:. i?l:lhr(;a:;lulz ;fl:;':ﬂcll:g;gch gapm(f)t b protein" giy 9, l’r?gnlllr g!ycmir!x"ﬁ B'-co?gl)nfcinin: Cac log:i protein {lﬁy
bén nhiét, khing cic enzyme trong hé tiéu héa ciia vit nudi, gdy kich ung m'e“f!‘:h,“ dong vat non, ting ':h“ d‘-"fg
5t n m'l din dén ting ty ¢ tiéu chay & heo con, giam hap thy dmh.du'ong. Nghlen clrLu né)! tap trung”vﬁ'o toi uu l}oa
i Kién 1én men ban rin kho diu ddu nanh sir dyng vi khuan Bacillus subtilis N6 nhim ning cao khi ning sin sinh
g.rz.:ea.sg: gop phin phin giii cic loai protein gay dj img trong khd dau dau nanh, Cic yéu tb inh huéng dén kha
niing sin sinh protease ciia chiing vi khuan B. stlbtllfs N6 dugc sang 19f.b‘1.“g t[uet ke thi ngh:gmA’P I?Ckﬁtt-BU'fma“go
Trong cic diéu kién 1én men khio sat thi nhiét dj, do day'c0' c’hat’ va thAm gian 1€n men 12 ba yéu t§ tic dong diang ké
nhit (p<0,05). Thi nghi¢m dwgc thiét ké theo phwong phép dip img bé mit (response surface methodology - RSM).
Két qué cho thgy, diéu kién Ién men thich hgp cho qué trinh sinh tong hgp protease Ia: nhiét ¢ 35°C, dp day co

hét 1én men 12 1 cm va thoi gian 1én men 1a 35 gié. Sau Ién men 35 gi®, hoat tinh protease 1én dén 632 U/g, cao hon
[

truéc khi toi wa 1,65 lan (382 Ulg).

a by Iy I3 < Ke ,
Tir khoa: Bacillus subtillis, dap vng bé mat, khé déu dau nanh, I&€n men ban ran, t6i vu héa.
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Gidi thiéu

Kho du ddu nanh, sin pham cta qua trinh tach chiet
diu tir hat dﬁu'nanh, la nguén cung cap protein rat to} cho
vat nudi do ¢6 ham lugng cac axit amin khong thay Ehe cao.
TLly nhién, viéc sir dung kho diu ddu nén'fl trong khau pha‘ln
thirc an cho gia sic, gia cdm non c6 hé tiéu ho? chEra h9an
thién bi han ché, hiéu qua khong cao do khd ({au dg{u nan.}?
chira mét s protein gy di img, 1am tang nhu dong va su bai
tiét nudc cua rudt non, din dén tang ty tiéu chay & heo con,
giam hép thu dinh dudng, giam nang suit [1-4]..Hal protein
gy di tng cha yéu trong dau nanh lé glycinin (oglobulm
11S) va B-conglycinin (globulin 7S), chiém who_n 50/? lu‘(,)'llg
protein trong hat dau nanh [5]. Chung cé lfﬂhﬁ nang ben'nh.lﬂe_:t
va khang hau hét cac enzyme trong hé tiéu héa do co lién
két disulfua kha bén [6).

Lén men ban ran la phuong phap 1én men trén co chét
rin va hau nhu chira rat it hay khong co nudc ty do. Tuy
nhién, ham lugng am phai du dé cung cap moi truong thun
lgi cho sy trao dbi chat va phat trién cua vi sinh vat. Gan
déy, lén men ban ran da thu hit nhiéu sy chd y do chi phi
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vén hanh thap va don gian hon so véi cic phuong phéap
Ién men khéc [7]. Phuong phap 1én men bén ran nham loai
bé céc protein gdy di ing trong kho dau déu nanh da dugc
nghién ciru va {mng dung trong thyc tién san xuit trén thé
gi6i nham san xuét khé dau ddu nanh sir dung trong ché bién
thirc an chin nuéi [8-10]. Trong do, phuong phép 1én men
sir dung vi khuan Bacillus t6 ra c6 nhiéu lgi thé hon so véi
cac vi khuan khac, ndm men hay ndm méc do san pham kho
dau d4u nanh sau 1&n men ¢o luong protein hoa tan cao hon,
kha néng phén gii cac protein gdy di (ng tot hon va sinh
truong nhanh hon [11]. Tuy nhién,’héu nhu khong cé bt ky
nghién ciru dang nay duge cdng bo tai Viét Nam.,

jPhL{orng. phap dap ﬁng bé mat gio day da duoc su dung
pho bién dé nghién ciru tbi wu hoa cac quy trinh cong nghé
sinh hoc hay quy trinh san xuét cong nghiép [12]. Téi uu
hoa quy trinh 1én men b?mg phuong phap dép ing bé mat
(response surface methodology - RSM) 1a céch tiép cén hiéu
qua hon so vdi phuong phap nghién ciru truyén thng khao
sat timg yéu t6 (one-factor-at-a-time) [13], Phuong phap
RSM gdm cac k¥ thuat toan hoc, théng ké dé md hinh héa
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Abstract:

Soybean meal is a major protein source in the animal diet
owing to its excellent amino acid components. However,
soybean meal still contains some proteins (glycinin and
p-conglycinin) that cause allergies for young animals.
These proteins have the high heat-stable ability,
digestive enzyme resistance, which leads to the increase
in immunological responses, intestinal peristalsis, and
diarrhea and the decrease in nutrition absorption. This
research focuses on the optimisation of the semi-solid-
state fermentation conditions to improve the protease
production of B. subtilis N6 in the soybean meal medium.
The factors that affected the protease production of B.
subtilis N6 would be screened by the Plackett-Burman
design. Out of five screened factors, three factors that
have the great effects were temperature, substrate
thickness, and fermentation time (p<0.05). Optimisation
experiment was designed by the response surface
methodology. The results showed that, the optimised
temperature, soybean thickness, and fermentation time
were 35°C, 1 cm, and 35h, respectively. These optimum
conditions resulted in the enhancement in protease yield
to 632 U/g with 1.65 fold increase.

Keywords: . Bacillus subtillis, optimisation, response
surface methodology, semi-solid-state fermentation,
soybean meal.
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vi phan tich cac van dé (thiét ké, phat trién, ti uu quy trinh
hay san pham) [14]. Do duoc tich hop cac ky thuat hoi quy,
ANOVA nén RSM lam giam dang ké s thi nghiém phai tién
hanh, tir d6 lam giam chi phi va thoi gian nghién ctru. Su
dung RSM dé thiét ké i vu bao gdém ba budc: sang loc cac
yeu to anh hudng chinh, xac dinh khoang tdi uu cua ting
yéu to. va ude lu’O’[lU mo hinh dap umng bang thiét ké phure
lap nhu Box-Behnken (box-behnken design - BBD) nham
xdc dinh 6 hop tdi wu gia tri clia cac yéu t6 dau vao.

Muc tiéu ctia nghién ctru nay 1a su dung mé hinh
Plackett-Burman (PB) dé sang loc cac yéu td anh hudng téi
hoat tinh protease cua chung B. subtilis N6, sau do cic diém
tdi wru cua timg yéu té ma tai dé hoat tinh protease dat gia tri

cao nhét duoc xac dinh bang mo hinh Box-Behnken nhim
phén giai t6i da cac protein gdy di tmg, cai thién chit lugng
kho dau dau nanh.

Vat lieu va phuong phap nohién ciiu
Vit liéu

Chung B. subtilis N6 Iﬁ_v tir b suu tp cua B6 mén Sinh
hoa - Truong Pai hoe Khoa hoc Tu nhién, Dai hoc Quéc gia
TP H6 Chi Minh. Khé ddu ddu nanh nhép khéu tir Argentina
do Cong ty TNHH Viét Hung cung cép.

Thoi gian va dia diém nghién ciru

Nghién ctru duge thue hién tai Phong thi nghiém cua
Phin vién Chin nudi Nam B§ tr thang 01 den 12/2018.

Phuwong phdp nghién ciru

Xdc dinh hoat tinh protease: dich tang sinh chung B.
subtilis trén moi trudmg cao thit sau 24 gi¢r dugc cdy vao co
chét kho ddu ddu nanh am do 40% véi ty 18 3% vau ¢ 37°C.
Khé dau didu nanh sau khi 1én men duoc lac véi dung dich
dém Sorensen pH 7.6 (theo ty 1¢ 5 g khé ddu dau nanh lén
men + 25 ml dém Sorensen), ly tim thu dich ndi dé xac dinh
hoat tinh protease theo phuong phap Anson cai tién [14]. Cu
thé, hat 5 ml dung dich 0,65% casein vao dng nghiém, thém
1 ml dich enzyme thu nhdn, G ¢ 35,5°C. Sau 30 phut bd sung
5 ml dung dich tricloro acetic 10%. Loc ldy 1 ml dich, thém
vao 2 ml NaOH 0,5N va 0.6 ml thuéc thir Folin. Do d¢ hap
thu o budc song 660 nm. Dya vao duong chudn ham luong
tyrosin va d¢ hap thu quang dé xdc dinh lugng tyrosin sinh
ra trong phan tmg. Mgt don vi hoat dd protease dugc dinh
nghia 1 pg tyrosin duoc tao ra trong 1 phat dudi tic dung
cua I ml enzyme.

Dién di polvacrylamide: dé danh gia mire do phan huy
cac protein khang dinh dudng. miu khd ddu nanh 1én men
duge tich chiét protein va thyc hién dién di SDS-PAGE
trén separating gel 12,5% polyacrylamide, gel stacking 4%
polyacrylamide [15].

Dinh luong glycinin va f-conglveinin: ham  lugng
glycinin va B-conglycinin trong khd dau ddu nanh duoc
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phén tich bang phuong phap ELISA sit dung bd glycinin
ELISA Kit va B-conglycinin ELISA Kit cia Hang Wuhan
Unibiotest Co., Ltd, Trung Qudc.

T6i wu héa va thiét ké thi nghiém: sang loc yéu td thi
nghiém bing thiét ké Plackett-Burman [13]: sau khi ¢6 dugc
két qua ciia céc thi nghlem don yéu t6 ¢é lam co s chon lya
khoang bién thién gla tri phu hop cho ting yéu tb, b tri thi
nghiém sang loc cac yéu td bang thlet ké Plackett-Burman
nham xéc dinh dugce 3 trong 5 yéu t6 6 tac dong 16n tGi qua
trinh san sinh protease khi 1én men kho déu dau nanh véi B.
subtilis N6.

Thiét ké Plackett-Burman cho phép danh gia muc anh
hudng cua cac yéu td den sinh tong hop protease, mdi yéu
t6 dugc klem tra & hai cip d6: muc thép (-1) va mirc cao
(+1). Cac yéu té dugc chon cho nghién ciru nay 14 nhiét d6
1én men, do day 1én men, thoi gian 1én men, ty 18 gibng,
pH (bang 1). Thiét ké ma tran Plackett-Burman duogc trinh
bay trong bang 2. Két qua nghién ciru dugc phén tich
bang chuong trinh “Design Expert® 11.0” Stat-Ease, Inc.,

Minneapolis, Hoa Ky.
Bang 1. Cac bién trong ma tran Plackett-Burman.
b Ky M  Mire d anh hiréng
Yéu té Y mhép  Cao  Ank
" hl. ap
vi ¢u ) D) huing Pvalue
Nhiét d9 Ién men °C X1 30 50 57,83  0,0048
Do day lén men em X2 1 5 -136,83*  <0,0001
Thoigianlénmen  gio X3 24 72 -7700*  0,0012
Ty I¢ gibng % X4 1 5 30,67 0,0606
pH S 9 317 08197

*Co y nghia & do tin cay p<0,05; PKhong c6 y nghia § do tin cay p>0,05.

Bang 2. Ma tran thiét ké thi nghiém Plackett-Burman.

Th C#c bién Hoat tinh protease (U/g)
oghigm 0 X3 X4 X5 Thwcnghitm M hinh
1 -1 1 1 a4 84 110,00
2 -1 -1 1 -1 1 398 383,67
3 1 -1 -1 1 -1 506 544,00
4 ] 1 1 1 - 198 213,00
5 1 -l -1 a0 437 422,00
6 1 1 1 B (1] 0,67

7 -1 1 -1 1 1 234 202,67
8 | -1 1 | 1 188 206,67
9 -1 1 1 ] a3 55,00
10 1 | -1 1 120 154,67
1 1 1 - 1 1 71 87,00
12 -1 1 -1 1 1 525 482,67

TAP CHI
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Téi uu hoa bang phuong phap dap ng bé mat: 3 yéu to
chinh tir két qua sang loc s& dugc xéc dinh gia tri toi rru va
dugc nghién ciru ¢ 3 mic (-1, 0 va +1) (bang 3) véi 15 thi
nghiém, trong d6 cd 3 thi nghié¢m trung tam (bang 4).

Bang 3. Cac yéu t§ sti dung trong Box-Behnken.

. Mire
Yéu tb Ponvi Ky hifu
-1 0 1
Nhu,l do h.n men °C X1 30 40 50
bé day ién men cm X2 t 3 S
Thai gian 1én men gio X3 24 48 72

Ham dép ing duoc chon la hoat tinh protease (Y, Ulg
canh trudng nudi ciy). M6 hinh héa duge biéu dién bang
phuong trinh bac 2: Y =B + B, X, + B,X,+ B, X, + B, X X,
+B X X, + B, XX, +B, X +B X’+B X-

23772773

Trong d6 B, B,, B, 1a céc hé s6 bac 1; B, By, va B,
1a hé so béc 2 B, B ,va B, 1a cac hé s6 tu‘orng tac cua
ting cép yeu tb; . X X X“, Xy X X,z, X,vaX, la
cac bién doc 1ap. bo lidu duorc phén tich bing chuorng trmh
“Design Expert® 11.0” Stat-Ease, Inc., aneapolls, Hoa
Ky. Tirkét qua phén tich x4c dinh mirc t5i wu cua cac yéu tb
khao st cho hoat tinh protease cao nhat.

Bang 4. Thiét k& Box-Behnken.

Thi nghiém Cac blép - Hoat tinh protease (U/g)
X1 X2 X3 Thyec hign Mo hinh

1 -1 -1 0 508 517,38
2 0 1 -1 139 143,38
3 | 0 1 36 15,75

4 -1 0 1 108 103,60
5 1 0 -1 33 38,00
6 0 0 0 412 403,33
7 1 1 0 57 47,63

8 1 -1 0 132 156,62
9 0 -1 1 362 357,63
10 0 0 0 401 403,33
11 -1 1 0 32 7,38

12 0 -1 -1 620 590,38
13 0 I 1 156 185,63
14 -1 0 -1 251 271,25
IS 70__~#j)7 o 0 B 7397 403,33

I(ét quava tnao luan

Sang loc cdc yéu té anh huwdéng dén hogt lyc protease
ctia B. subtilis N6

Tlen hanh thi nghi¢m theo ma tran Plackett-Burman v&i
c4c yéu tb: nhiét do 1én men, d6 day 1én men, thai gian 1én

92



men, ty 1¢ 21011 . pH co chat v6i hai mire thip va cao. Phan
tich ket qua bcmg phin mém Design expert 11 cho thiy co 3
yéu tb anh huong ti hoat luc protease 12 nhi¢t do 1én men,
thot gian Ién men va d6 day khm co chit [én men (p-value
<0,05). Tuy nhién, ca ba yéu té deu anh huong am. Thoi
gian va nhiét dé lén men la cac ycu td anh huong rat 16n
dén viéc san sinh protease & Bacillus [16, 17]. S. Mhamdi
va cong su (2012) [18] cting xac dinh thoi gian 1a mgt trong
nhitng yéu té anh huong t&i hoat tinh protease do chung
Bacillus sp. sinh ra. Tur két qua sang loc nay, chiing t6i chon
cdc yéu to nhiét do 1én men, thoi gian 1én men va do day
khéi co chét 1én men cho thiét ké thi nghiém theo phuong
phap dép tmg bé mit Box-Behnken.

Toi wu héa gid tri cdc yéu t6 anh huwéng dén hoat tinh
protease cuia B. subtilis N6

Sau khi xdc dinh dwoc 3 ycu t6 anh huong tdi kha nang
sinh protease trong qué trinh 1én men khé ddu du nanh bing
B. subtilis N6, bo tri thi nghiém theo thié¢t ké BBD nhiam
xdc dinh gia tri t6i uu nhét coa 3 yéu t6 chinh cho qua trinh
lén men. Trong ma trin thiét ké BBD mdi yéu té s& dugce
danh gia ¢ 3 mirc (-1, 0 va +1). Cac yéu t6 dau vao bao gom
X1: nhiét do 1én men, X2: do day khoi co chit 1én men va
X3: thoi gian [én men. Ma tran thiét ké thi nghiém gém 12
nghiém thtrc, méi nghiém thirc duoe lap lai 3 lan. Qué trinh
Ién men dugc thyce hién trong khay inox 1x0.5x0,15 m (dai
x rong x cao). Ham muc tiéu la hoat tinh protease cua B.
subtilis N6 trong khdi méi tr wdng kho dau dau nanh 1én men.

Két qua ANOVA (bang 5) cho thiy mé hinh ¢6 ¥ nghia
thong ké (p=0,0004), hé so6 hoi quy R*=0,9862>0,75 chimg
to md hinh tuong thich véi thue nghiém. Gia tri R? dy doan
Ja 0.7802 phii hop véi R? diéu chinh 1a 0.9615 (d¢ léch
0,1813<0.2), ty 1¢ tin hiéu so véi nhiéu la 18,614>4 thé hién
tin hiéu da day du.

Bang 5. Két qua ANOVA.

T('Jng binh Bic by do Trung b]lllll Chuiin Clé i P
N;iuﬁn ] phuong (d.l'gr('e of llh!m'ng A1 eher (e [l"rnh:;bilit_\-
bién thién  (sum of freedor) (average of Zalle) vilie=F)
SqA ol ) iy o
Ma hi_nh - Slr-lhi(l() B .““9 57182,67 68,52 0.0001
X, 51360,13 1 51360,13 61,54 0,0005
X, 191600 | 191600 299,55 <0,0001
}(- 1814513 I 18145,13 21,74 0,0055
XX, 40200,25 | 40200,25 48,17 0,0010
XIX, 5329,00 1 532900 6,39 00527
XX, 18900625 1 18906,25 22,65 0,0051
X}‘ 173300 ! 173300 207,69 <0,0001
X 72,03 | 72,03 0,0863 0,7807
X;-' 2343426 1 2343426 28,08 0,0032
Sai sb 417292 5
l'ong 318800 14
R'=0,9920; CV=11,89%: R’ diéu chinh=0,9775; R’ du doan=0,8745.
TP
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Hinh 1. Mat dap ting hoat tinh protease theo hai yéu t: A. Nhiét
do lén men (X1) - D9 day co chat I&n men (X2) véi thoi gian lén
men la 30 gio; B. Nhiét do lén men (X1) - Thai gian 1én men
(X3) véi do day co chat 1én men 1 cm; C. B day co chat len
men (X2) - Thoi gian [én men (X3) véi nhiét do 1én men 35°C.

Tir nhitng két qua trén ta nhan duoc phurong trinh héi quy
hoat tinh protease (U/g) = 403.33 - 80,13X, - 154,75X, -
47.63X;+100,25X X, +36,50X X, -216,67X 2 - 79,67X ?

Vi ba dd thi khong gian ba chiéu co truc Z la hoat tinh
protease va lan lugt 2 bién déc lap trong 3 yéu té khao sat
(hinh 1) co thé thiy hoat tinh protease dat cuc dai khi do day
khéi co chit 1én men ¢ mirc thip nhét. Hoat tinh protease
ciing dat mirc cao khi nhiét do nim trong ving tir 30-40°C,
thoi gian 1én men tir 24-48 gio. Vai cac dir liéu thu duoc va
phuong trinh héi quy, mirc tdi wu cia cdc yéu té khao sat
duoc xdc dinh 1an luot 1a: nhiét d¢ 35°C, do day co chat 1én
men | cm, thoi gian Ién men 1a 30 gio. M6 hinh thi nghiém
du dodn lugng protease t6i uu dat duoc 1a 644,71 U/g. Thi
nghiém ki¢m chirg cac gia tri t6i uu cua 3 yéu td khao sat
cho két qua hoat tinh protease thu dugce 1a 632 U/g.

Mire do phén giai cac protein gay di L'rng trong kho dau
dau nanh sau 1én men ciing da duoc dugc kiém ching thong
qua két qua chay SDS-PAGE va phan tich bfmg bo ELISA
k|'l cua mau kho dau nanh 1én men véi mue t6i wu caa 3
yéu 10 khdo sat (hinh 2). Sau khi 1én men khéng con thdy
vach cua cdc tiéu phan hai protein gdy di ung la glycinin va
B-conglycinin trong két qua chay SDS-PAGE, cac protein ¢
trong lugng phan t Ién da bj phan giai gan hét, chi con lai
cac protein 0 mure 20 kDa. Trong khi do. két qua dinh lugng
glycinin va B-conglycinin trong kho dau dau nanh sau khi

o3



s Khoa hoc Néng nghiép

1én men cho thay 94,94% glycinin va 97,33% p-conglycinin
da dugce phan giai trong qua trinh [én men (bang 6). Diéu
nay cho thiy qué trinh 1én men da phan giai cac protein gay
di (rng, nang cao gia tri dinh dudng cua kho dau déu nanh su
dung trong thirc an chan nudi.

E' . kDa

70
{} conglycinin = w0
punit - S0

glycinin

Hinh 2. K&t qua chay SDS-PAGE véi 3 miic t6i uu cla 3 yéu to
khao sat (giéng 1: thang protein chuan, giéng 2: mau khd diu
dau nanh chua |én men, giéng 3: miu khé dau dau nanh 1én men
ban ran véi B. Subtilis N6).

Bang 6. Két qua dinh lugng glycinin va B-conglycinin sau khi
[én men.

Khd diu diu
nanh lén men voi

Khé diu diu

Protein gay di img nanh chua 1én

men B. subtilis N6
Glycinin (mg/g) 87,33 442
B-conglycinin (mg/g) 121,56 3:25

Két luan

Nghién ciru da tim ra duoc cac thong s6 toi uu hoa kha
nang san sinh protease cua Bacillus subtilis N6 trong qua
trinh 1én men bén ran khé dau dau nanh ép dung phuong
phép dap tmg bé mat Box-Behnken. Hoat tinh protease t6i
da dat dugc 1a 632 U/g khi 1én men ¢ 35°C. d6 day co chat
lén men 1 cm va thoi gian 1én men la 30 gio. Diéu kién
Ién men nay da phdn giai 94,94% glycininin va 97,33%
B-conglycinin gay di trng trong kho dau dau nanh.

L@1 CAM ON

Cong trinh duge su hé tro kinh phi cua ,dé tai “Nghién
ciru xdy dung quy trinh cong nghé san xuat kho dau dau
nanh 1én men ban ran su dung trong chin nudi” do So
KH&CN TP Ho Chi Minh quan ly.
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