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UNG DUNG CHE PHAM SINH HOC THU NHAN TU VI KHUA’N Bacillus subtilis
VA ENZYME CONG NGHIEP PE PHAN GIAI NAM MEN BIA
Ho6 Tuén Anh', Nguyén Hoang Anh?

TOM TAT

Nghién ctiu anh hudng ctia cic enzyme cong nghiép dén su thuy phén t€ bao ndm men bia thai da xac dinh
dugc ty 1é phu hgp ché phdm enzyme SEBflo-TL bé sung 1a 0,6%. Ham lugng nito amin ty do (FAN) tang 16%, nitc
tong s6 hoa tan ting 19%, ham lugng chit kho hoa tan trong dich chiét ting 28%, lugng dudng khii taing 43%. Ty 1é
enzyme Neutral PL xuc tic phén giai protein dugc lya chon 13 1,2%; véi ty 1é b8 sung nay, ham lugng FAN ting 38%
s0 vGi mau ddi ching, nito tong s6 hoa tan tang 24%, ham lugng chit kho hoa tan trong dich chiét ting 17%, lugng
duong khti tang 23%. Ty 1é ché phidm sinh hoc c¢6 chia Bacillus subtilis phtt hop dugc xac dinh 1a 5%; tai d6 FAN ting
12%, nito téng s6 tang 10%, chit kho hoa tan tang 12%, duong khii tang 14%. Ché phdm sinh hoc c6 kha ning ting

dung d€ xtt Iy ndm men bia thai nham san xudt thiic an chan nudi.

Tu khéa: Ndm men bia, enzyme céng nghiép, ché phdm B. subtilis, thily phan

1. DAT VAN PE

Thanh phan cua thanh t€ bao ndm men bao gom
35 - 45% glucan, 40 - 45% manan, 5 - 10% protein,
1 - 2% kitin, 3 - 8% lipid va 1 - 3% cac thanh phan
v6 cd. Cac glucan ctia t€ bao la nhiing cdu tric cao
phan tt, trong d6 don phén 1a glucose lién két voi
nhau bang cdc ciu p-1,3 va B-1,6. Nhiing glucan nay
tao thanh 16p bén trong ctia thanh té€ bao va lién két
v6i cac phan tt protein (ITomosa, 1992).

Céc phuong phép xti ly sinh kh6i ndm men bia da
céng bs bao gobm tu phén, xt ly bang enzyme, xt ly
héa hoc (H6 Tuédn Anh va Nguyén Thi Thanh Thuay,
2017; Kenji Satake, 2002; Chae et al., 2001; Chung et
al., 1999; VMBanosa et al., 1989).

Vi khudn Bacillus subtilis thudc nhém vi sinh
vat bat budc cta dudng rudt, dugc phan bé hau hét
trong tu nhién nhu co6 kho, bui, dat, nuéc... Bacillus
subtilis sinh enzyme -glucanase ngoai bao dugc dédc
biét quan tdm vé kha ning dé thu nhén hon enzyme
ndi bao cua nd. Enzyme nay thay phan lién két
B-1,6-glucoside ctia B-glucan tao ra nhiing chét c6
phan tu lugng thap. Mot s6 chung Bacillus subtilis
ciing dugc coi 1a vi khudn probiotic, ton tai trong
sinh phdm & trang théi bao t, nh¢ vay khi vao da
day n6 khong bi axit cling nhu cac men tiéu héa &
dich vi pha hay. O rudt, bao ti ndy mim va phat
trién thanh thé hoat dong. Giai doan nay, B. subtilis
tong hop nhiéu chat c6 hoat tinh sinh hoc ¢6 lgi cho
co thé nhu cdc enzym thay phan, cdc vitamin, axit
amin... M0t s6 enzyme nhu protease, a-amylase,
B-glucanase va mot s6 enzyme khic hoat dong
manh c6 lgi cho tiéu héa & rudt. f-D glucan la mot
polysaccharide dugc cht y boi nhiing déc tinh sinh

hoc vugt troi nhu ting cudng mién dich, khang khéi
uvala tdc nhan bao vé phong xa, kich thich hé théng
mién dich (Bohn and Bemiller 1995).

Nghién ctiu ting dung vi sinh vét trong xt Iy ndm
thai ndm men dé€ tiép tuc st dung lam thtic dn chin
nuoi la hudng di 6 tinh cép thiét tai Viét Nam.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

- Ndm men bia thai thu tt Cong ty TNHH Mot
thanh vién Bia Rugu Eresson - Khu Cong nghiép
Quang Minh - Mé Linh, Ha N¢i. Ndm men thai
dugc ria va tach dang, sang, vat d€ thu dugc ndm
men dang dac, mau kem déng nhit (H6 Tudn Anh,
2016). Ndm men vat ¢ ham lugng chit kho tuyét
déi 20,50%, ham lugng protein va cac thanh phan
chta nito chi€ém 54,72% so vé6i chat kho tuyét doi.

- Ché phdm SEBflo-TL la enzyme endo-glucanase
xuc tac cho qua trinh thay phan p-glucan va ché
ph4dm Neutral PL1a endo-protease thuy phan protein
c6 xudt xu tii My.

- Ché phém sinh hoc tii chung B. subtilis PX.07
phan lap ti da co bo sinh enzyme B-glucanase ngoai
bao (Nguyén Hoang Anh va ctv., 2017).

2.2. Phuong phap nghién ctu

2.2.1. Diéu kién thuty phén sinh khéi ndm men bia

Thuy phan sinh khoi ndm men bia trong diéu kién
toi uu, gom ty 1é sinh khéi ndm men : nuéclal:3,
toc do khudy 30 vong/phat, nhiét do tu phan 52°C,
pH 5,8, thoi gian tu phan 22 h (Nguyén Thi Thanh
Thuy va H6 Tuan Anh, 2017).

'Truong Pai hoc Kinh té€ Ky thuat Cong nghiép

?Khoa Cong nghé thuc phdm, Hoc vién Nong nghiép Viét Nam
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2.2.2. Khdo sdt khd ndng phdn gidi ciia ndm men
bia khi bé sung ché pham enzyme SEBflo-TL

Khoi lugng ndm men vat st dung 1a 100 gam
trong cac thi nghiém, diéu kién thtly phan dugc thuc
hién theo 2.2.1, ndng d6 ché phdm SEBflo-TL thuc
hién & cac muc: 0% (d6i ching); 0,2%; 0,4%; 0,6%;
0,8% so v6i khoéi lugng men vit. Cac chi tiéu theo
doi bao gom ham lugng duong khii, ham lugng chat
kho hoa tan, nito amin tu do (FAN), nito téng s6 hoa
tan trong dich chiét ndm men.

2.2.3. Khdo sdt khd ndng phdn gidi ciia ndm men
bia khi bé sung ché pham Neutral PL

Khoi lugng ndm men vat st dung 1a 100 gam
trong cac thi nghiém, diéu kién thiy phan thuc hién
theo 2.2.1, néng d6 ché phdm enzyme Neutral PL
thuc hién & cac mtic: 0% (d6i chiing); 0,4%; 0,8%;
1,2%; 1,6% so v6i khoi lugng men vit. Céc chi tiéu
theo doi giong nhu mo ta tai 2.2.2.

2.2.4. Khdo sdt khd ndng phdn gidi cia ndm men
bia khi bé sung ché phdm sinh hoc tii B. subtilis
PX.07

Khoi lugng ndm men vat st dung 1a 100 gam
trong cac thi nghiém, diéu kién thiy phan thuc hién
theo 2.2.1, n6ng d ché phdm sinh hoc ti B. subtilis
thuc hién & cac mtc: 0% (d6i chiing); 3%; 4%; 5%;
6% so v6i khoéi lugng men vat. Céc chi tiéu theo doi
giéng nhu mo ta tai 2.2.2.

2.3. Cac phuong phap phan tich

Xac dinh ham lugng FAN cta dich chiét ndm
men theo phuong phap ninhydrin ctia Wylie va
Johnson, do mau quang phd & budc séng 570 nm,
mo ta trong muc 8.10 ctia EBC (EBC, 2005).

Xac dinh Nito téng s6 hoa tan trong dich
chiét ndm men theo phuong phap 8.9.1 ctia EBC
(EBC, 2005).

Xac dinh duong kht theo phuong phap acid
dinitrosalicylic (DNS) (Miller, 1959).

Xac dinh ham lugng chét kho bang phuong phéap
sdy dén khéi lugng khong déi.

2.4. Phuong phap xu ly s6 liéu

Thinghiém dugc ldp lai 03 14n. S6 liéu sau khi thu
thap dugc xu ly bang phan mém Excel va chuong
trinh IRRISTAT 5.0.

2.5. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tii thang 5 dén thang
12 ndm 2016 tai Khoa Cong nghé thuc phdm - Hoc
vién Nong nghiép Viét Nam.

II. KET QUA VA THAO LUAN

Céc nghién ctu dugc thuc hién nham xac dinh
anh hudng cta cdc enzyme thuong mai c6 nguén
goc ti san xudt cong nghiép va ché phdm sinh hoc
thu dugc tl viéc phat trién sinh khoi B. subtilis PX.07
da dugc tuyén chon.

3.1. Kha nang phén giai cia ndim men bia khi bd
sung enzyme SEBflo-TL

Két qua xdc dinh cac chi tiéu theo doi ham lugng
FAN, Nito t6ng s6 hoa tan, chat kho hoa tan, dudng
kht dugc thé hién trén bang 1. Khi ndng do enzyme
SEBflo-TL tang tui 0,2 dén 0,8%, lugng nito amin tu
do trong dich chiét ndm men tang tu 1,927 g/l dén
2,087 g/l so v6i miic 1,784 g/l trong mau doi ching.
Ham lugng nito tong s6 hoa tan ting tli 3,515 g/l dén
3,834 g/l so v6i mtc 3,195 g/l trong mau khong bd
sung enzyme. Chat kho hoa tan ting tit 30,739 g/l
dén 33,856 g/l so v6i miic 26,050 g/l trong mau
khong b6 sung enzyme. Lugng dudng khii ting tu
1,214 g/l dén 1,467 g/l so v6i muic 1,012 g/l trong mau
doi chiing.

Két qué chi ra rdng ché phdm enzyme bd sung da
hé trg sy thuy phan thanh té bao nim men, cac phtic
chat gitia cac chét hitu co cao phan ti trong ciu tric
thanh t€ bao dugc phén giai va tao ra co chat cho su
thity phan ti€p theo, theo d6 cdc chi tiéu theo doi déu
tang lén. So v6i mau d6i chiing ham lugng dudng
kht ting cao nhat, dat muc 45%, ham lugng chit
kho hoa tan trong dich chiét taing 30%.

Bang 1. Thanh phén cua dich chiét ndm men khi b sung SEBflo-TL

STT Nong do FAN Nito tdng s Chit kho hoa tan, buong khi
SEBfo-TL, (%) (g/D hoa tan (g/1) (g/1 (g/1)
1 0 1,784 3,195 26,050 1,012
2 0,2 1,927 3,515 30,739 1,214
3 0,4 2,034 3,674 32,562 1,336
4 0,6 2,069 3,802 33,344 1,447
5 0,8 2,087 3,834 33,865 1,467
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Theo két qua xu ly s6 liéu bang phin mém
IRRISTAT 5.0 ctia cac chi tiéu theo dai thi 6 su khéc
biét gitia cac ty [¢ enzyme tli 0,2% dén 0,6%; tuy nhién
khong c6 su khac biét gitia cc ty 1€ 0,6% va 0,8%. Dé
dat dugc hiéu qua ho trg phut hgp qua trinh ty phan
sinh khoi ndm men, ty 1é enzyme SEBflo-TL dugc lua
chon la 0,6%. V&i ty 1é b6 sung nay, khi so v6i mau
déi chiing thi ham lugng FAN ting 16%, nito tong s6
hoa tan tang 19%, ham lugng chat kho hoa tan trong
dich chiét ting 28%, luong duong khi tang 43%.

3.2. Kha nang phan gidi cia nim men bia khi bg
sung ché pham enzyme Neutral PL

Két qua dat dugc trén bang 2 cho thdy ché phdm
Neutral PL la endo-protease da ho trg thay phan
protein t€ bao ndm men va lam tang lugng nito tdng
sO hoa tan trong dich chiét 1én mtc 3,944 g/l, cao

hon 25% so v6i mau khong b6 sung Neutral PL,
trong khi d6 lugng FAN tidng 1én dén 40%. Su phén
gidi protein 12 nguyén nhan dan dén tang cac chi tiéu
khdc, nhu chit kho hoa tan ting 18% va dudng kht
tang 25%.

Két qua cho théy c6 su khac biét gitia cac ty 1&
enzyme tii 0,4 dén 1,2%, tuy nhién khong c6 su khac
biét gitia cac ty 1é 1,2 va 1,6%. D€ dat dugc hiéu qua
hé trg phit hgp cho qud trinh ty phén sinh khéi ndm
men thi ty 1é enzyme Neutral PL dugc lua chon la
1,2%. Véi ty 1é b6 sung nay, ham lugng FAN ting
38%, nito tong s6 hoa tan ting 24%, ham lugng chat
kho hoa tan trong dich chiét tang 17%, lugng dudng
khtt tang 23% so v6i mau d6i ching. Két qua cua
nghién ctiu nay tuong dong véi cac cong bo trude
day (Chae et al.,2001; Chung et al., 1999; VBanoBa
etal., 1989).

Bang 2. Thanh phén ctia dich chiét ndm men khi b8 sung SEBflo-TL

STT Nong d¢ FAN Nito tdng s Chit kho hoa tan Puong khu
Neutral PL (%) (g/1) hoa tan (g/1) (g/D (g/D)
1 0 1,784 3,195 26,050 1,012
2 0,4 2,141 3,674 28,395 1,113
3 0,8 2,373 3,866 29,679 1,194
4 1,2 2,462 3,962 30,479 1,245
5 1,6 2,498 3,944 30,793 1,265

3.3. Kha nédng phén giai cia nAm men bia khi bg
sung ché pham sinh hoc tit B. subtilis

Két qua xdc dinh cac chi tiéu theo doi ham lugng
FAN, nito tong s6 hoa tan, chat kho hoa tan, duong
khtt trong dich chiét xudt ndm men dugc thé hién
trén bang 3. Ché phdm sinh hoc chda sinh khéi

B. subtilis PX.07 da ho trg qua trinh thuy phan t€ bao
ndm men. Céc chi tiéu theo doi déu tang, FAN dat
2,005 g/l ting 12,4% so v6i mau d6i chiing khong b
sung ché phim sinh hoc; nito tong s6 hoa tan dat
3,530 g/l, tang 10,5%; chat kho hoa tan dat 29,254
g/, tang 12,3%; duong khu dat 1,157 g/, tang 14,3%.

Bang 3. Thanh phén ctia dich chiét khi b6 sung ché phdm sinh hoc ti B. subtilis PX.07

STT Nong do ché phim FAN Nito tdng s Chit kho hoa tan buong khi
chiia B. subtilis (%) (g/D hoa tan (g/1) (g/D (g/M)
1 0 1,784 3,195 26,050 1,012
2 3 1,891 3,355 27,352 1,093
3 4 1,962 3,351 28,395 1,133
4 5 1,998 3,515 29,176 1,154
5 6 2,005 3,530 29,254 1,157

Theo s6 liéu tai bang 3, két qua cho théy c6 su
khac biét gitia cac ty 1é ché phdm sinh hoc tii 3 dén
5%, tuy nhién khong c6 su khac biét gitia cac ty 1é
5 va 6%. Ty 1& bd sung ché phdm sinh hoc dugc
lua chon la 5%, tai d6 FAN tidng 12%, nito tong s6
tdng 10%, chat kho hoa tan tang 12%, dudng kh
tang 14%.

Khi so sanh cic két qua dat dugc véi cac thi
nghiém ung dung enzyme cong nghiép SEBflo-TL
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va Neutral PL thi hoat luc clia cac enzyme trong ché
phém sinh hoc c6 hoat luc thap hon. Xt ly sinh khéi
ndm men bia bang enzyme cong nghiép khong co
tinh uu viét vé mat kinh t€ do cac ché phdm SEBflo-
TL va Neutral PL dit tién va chi c¢6 tdc dung ho trg
thay phan té€ bao. Trong khi d6 ché phdm sinh hoc
chtta B. subtilis c6 gid thanh thép, c6 kha ning ho
trg khac cho vat nudi khi nghién ctiu ing dung chiét
xudt ndm men bia thai [am thic dn chan nudi.
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IV. KET LUAN

Nghién ctiu anh hudng cic ché phdm enzyme
cong nghiép va ché phdm sinh hoc chua B. subtilis
dén qua trinh thty phan sinh kh6i ndm men bia
thai da xdc dinh dugc nong d6 enzyme SEBflo-TL
pht hop la 0,6% so véi khoi lugng ndm men vat,
ty 1é enzyme Neutral PL 1a 1,2%, ty 1¢ b6 sung ché
phém sinh hoc tu B. subtilis1a 5%. Cac enzyme cong
nghiép c6 kha nang xdc tac sy thily phén t€ bao ndm
men cao hon so v6i ché phdm sinh hoc.
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Application of bio-product from Bacillus subtilis
and industrial enzymes for hydrolyzing beer yeast
Ho Tuan Anh, Nguyen Hoang Anh

Abstract

Research on the effect of industrial enzymes on hydrolysis of waste beer yeast cells showed that the suitable
concentration of supplemented SEBflo-TL was 0.6% . Free amin nitrogen (FAN) content increased by 16%, total
dissolved nitrogen increased by 19%, content of soluble dry matter in extract increased by 28%, reducing sugar
content increased by 43%. The ratio of proteolytic enzymes Neutral PL for protein degradation was 1.2%. The FAN
content increased by 38%, total dissolved nitrogen, by 24%, dry matter by 17%, and reducing sugar by 23% when
adding 1.2% of proteolytic enzymes Neutral PL. The ratio of bioproduct containing B. subtilis was 5% and at this ratio
of bioproduct FAN, total nitrogen, dry mater, reducing sugar increased by 12%, 10%, 12%, and 14%, respectively. The
bioproduct can be used for treatment of waste beer yeast to produce animal feed.

Key words: Beer yeast, industrial enzyme, B. subtilis bio-product, hydrolysis
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HIEU QUA CUA CAY DA QUY (Tithonia diversifolia)
CHO PHONG TRU TUYEN TRUNG VA NAM BENH GAY HAI CAY CA PHE
Nguyén Xuin Hoa!, Tran Ngo Tuyét Van', Nguyén Hong Phong'

TOM TAT

Bénh vang 14, théi ré gay hai nghiém trong trén cay ca phé do tuyén triing va nim gay ra. Nhiéu nghién ctu trén
thé giéi da cho théy ti€ém nidng ctia ciy da quy cho phong trti ndm va tuyén triing, nhung chua dugc quan tAm nghién
ctiu 6 Viét Nam. Két qua danh gia da théy rd hiéu qua cta xt ly bot cay da quy cho phong trii tuyén triing, ndim bénh
va sinh trudng ctia ciy ca phé trong diéu kién nha lugi. Cong thiic xt ly bot da quy 20 g trong 1 kg dét, c¢6 hiéu luc
rdt cao phong trii tuyén trung (91,75%) va ndm Rhizoctonia spp. (100%) gy hai ré cay ca phé con, giii ty 1¢ u sung
va thdi ré thip (14,33%), va kich thich sinh trudng va phat trién cta ciy ca phé t6t hon moét cich ¢é y nghia so véi
d6i chiing sau 3 thang trong. Tt d6 md ra trién vong c6 thé st dung bot cay da quy (20 g/kg dat) d€ kiém soat tuyén
trting va ndm bénh cho san xudt cay ca phé giong sach bénh.

Tu khoa: Cay da quy, tuyén triing, ndm bénh, ca phé

1. DAT VAN BE

Tai canh cay ca phé hién nay dang gdp trd ngai
16n do diéu kién dat trong thay d6i sau mot chu ky
doc canh ca phé dai, thAm canh cao lam thay déi
tinh chat vat ly va hod hoc cua dit, xuét hién nhiéu
tuyén triing va ndm gy hai ré ca phé v6i mat do cao.

Bot cay da quy kho véi liu lugng 8 g/ kg dat lam
giam kha nang sinh san ctia tuyén trung Meloidogyne
incognita, han ché viéc hinh thanh u sung ré, lam
gidm mat do 4u trling cing nhu kich thich sinh
trudng cy trong (Nchore et al., 2012). B6 sung 14 da
quy tuoi 20 g la tuoi/ 1 kg dat da lam giam r6 rét mat
sO tuyén trung. St dung cay da quy lam phan xanh
cing lam giam mat s6 tuyén trung Pratylenchus
brachyurus trong dat (Lawal et al., 2013). Loai cay
nay da lam gidm mat s6 tuyén trung Meloidogyne
incognita va P. brachyurus trong mau ré ctia ca chua
tuong ting 86 % va 87% so v6i doi chiing khi trong
xen ciy da quy va ca chua ngoai dong ruong (Osei et
al., 2011). Chiét xudt la da quy c6 kha nidng khang ba
loai ndm géay bénh doém la gom: Cochliobolus lunatus,
Fusarium lateritium va Fusarium solani (Ilondu et
al., 2014).

Nhu vay, cac nghién ctiu trén thé gidi da cho thay
tiém nédng cta ciy da quy nhu mot loai thudc sinh
hoc thao mdc cho phong trti ndm va tuyén tring.
Do d6, danh gia hiéu qua st dung bot cay da quy dé
phong trii tuyén tring va ndm bénh gay hai ré cay ca
phé trong diéu kién nha ludi la can thiét phuc vu tai
canh va ca phé bén viing.

II. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu
- Bot da quy: Céay da quy Tithonia diversifolia

(Hemsl.) A. Gray dugc thu thép tai thanh ph6 Budn
Ma Thudt vao thang 10/2015. Phan thén, canh va 1a
cdy da quy dugc rtia sach bang nudc giéng, cit nho
do dai tii 3 - 5 cm, phoi kho duéi anh nang mat troi,
va dung c6i xay nho thanh bot.

- Cay ca phé: Cay ca phé con giong TRS1 ctia Vién
Khoa hoc Ky thuat Nong Lam nghiép Tay Nguyén.
2.2. Phuong phap nghién ctiu

- B6 tri thi nghiém: Thi nghiém dugc thuc
hién gébm 4 cong thic, 4 lan ldp lai, 12 cay/6 co s&
va dugc bo tri theo ki€u khoi day di ngau nhién:
Cong thtic 1: Doéi chiing (khong xti 1y); Cong thtic 2:
Xt ly bot da quy (10 g/kg dat); Cong thiic 3: Xt ly bot
da quy (15 g/kg dat); Cong thtc 4: Xt ly bot da quy
(20 g/kg dat).

- Chuén bi d4t nhiém bénh va xu ly bot da quy:
D4t chudn bi cho vao bau (kich thudc 13 x 23 cm)
dugc ldy tii viing trong ca phé bi nhiém bénh vang
la (1ay dat 6 do sau 0 - 30 cm) cé mat s6 tuyén trung
(112 con/100 g dat bao gom c6 48 con Pratylenchus
coffeae va 64 con Meloidogyne incognita) va mat
s0 ndm bénh (Fusarium spp.: 5,4 = 10° cfu/g dat va
Rhizoctonia spp.: 450 cfu/g dat) dugc st dung dé
ddéng bau va trong cay ca phé. Bat dugc tron déu va
chia lam 4 phén xdp xi nhu nhau cho 4 cong thtic
thi nghiém.

Tron bot cay da quy vao dét theo cac cong thic
néu trén. Sau d6 déng bau, d€ 1 tuan trudc khi trong
cay ca phé con giéng TRS1 uom trén nén dat hdp
kht trung (diéu kién 121°C, 1 atm, 30 phat) da dugce
1 cdp la that vao bau.

- Cac chi tiéu theo doi: Theo doi sau khi trong
cay ca phé con vao bau 1, 2 va 3 thang cho cac chi
tiéu theo doi sau (mdi 14n theo doi 3 ciy /6 co s6):

' Vién Khoa hoc Ky thuat Nong Lam nghiép Tay Nguyén
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