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Phén 14p, tuyén chon vi khuan sinh pectinase tir dfit trong va
vo qua ca phé, ing dung trong lén men san xuat ca phé
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Tom tat:

Pectinase 12 nhém enzyme thity phin pectin, mét loai polysaccharide c6 ¢ thanh té bao thyc vit, tao ra hop chit
phan ti th{lp nhw galacturonlc, galactose, arabinose, methanol... Pectinase duwgc phép st dung trong thyc pham do
khong anh huéng dén su’c khée con ngwoi. Nghién ciru nay duoc thye hién nhim phan lap, tuyen chon cac ching vi
khuén c6é kha nang sinh tong hop pectinase va xac dinh cac yeu t6 anh hu’o‘ng dén hoat d¢ pectinase cuia cac chung
vi khuén, 1am co sé cho nghién ciru rng dung loai bo pectln trén 16p vo nhay trong qua trinh 1én men sian Xuit ca
phé. 32 chiing vi khuin da dwge phan 1ip tir cic miu dat trong ca phé va vo ca phé khoé thu thap tai TAy Nguyén va
Quang Trj, trong do 4 chung c6 hoat dd pectinase cao nhit 1a PA2.7; PA3.1; PA4.1 va VC1.1. Cac chiing vi khuin
di tuyén chon dugc dinh danh dya trén trinh ty gen mi héa 16S rRNA, cu thé: ching PA2.7, PA3.1 tuong dong
v6i Calidifontibacillus erzurumensis; ching PA4.1 twong ddng véi Bacillus stercoris; ching VC1.1 twong dong véi
Bacillus subtilis. Piéu kién 1én men thich hop cho chiing VC1.1 sinh pectinase 12 méi trwong pH 5,0 & 50°C trong
48 gio. Pectinase thd dwgc wng dung trong 1én men ca phé thu dwge sin pham c6 ham lwong chit kho hoa tan dat
6,10°Brix va caffein dat 0,6/100 mg.

Tir khéa: Bacillus, 1én men ca phé, pectinase, phan lap vi khuén.
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Abstract:

Pectinase is a group of enzymes that hydrolyse pectin, a polysaccharide found in plant cell walls, into low molecular
compounds such as galacturonic acid, galactose, arabinose, methanol, etc. Pectinase can be used in foods as it
does not affect human health. This study was conducted to isolate and select bacterial strains capable of pectinase
biosynthesis and determine the factors affecting pectinase activity of bacterial strains as a basis for applied research
to remove pectin during fermentation to produce coffee. 32 bacterial strains were isolated from samples of coffee soil
and dried coffee pods collected in the Tay Nguyen and Quang Tri, of which the 4 strains with the highest pectinase
activity were DA2.7; DA3.1; DA4.1 and VC1.1. Selected bacterial strains were identified to species based on 16S
rRNA gene sequences, specifically: strains DA2.7, DA3.1 are homologous to species Calidifontibacillus erzurumensis;
strain DA4.1 is homologous to the species Bacillus stercoris; strain VC1.1 is homologous to the species Bacillus
subtilis. The suitable fermentation conditions for pectinase-producing strain VC1.1 is pH 5.0 at 50°C for 48 hours.
Pectinase is applied in coffee fermentation to obtain a product with a soluble solids content of 6.10°Brix and caffeine
of 0.6 mg/100 mg.

Keywords: Bacillus, bacteria isolation, coffee fermentation, pectinase.
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1. Dat van de

Viét Nam 1a nudc xuat khau ca phé dimg thir hai trén
thé gioi, chi sau Brazil. Nam 2021, dién tich trong ca phé
cua Viét Nam khoang 710,59 nghin ha, san luong dat 1,816
triéu tAn/nam [1]. Phan vo chira thit qua chiém 40-45%
trong luong qua ca phé, hang nam luong vé bo di khoang
726.400 tan [2]. VO qua ca phé chira nhiéu dudng, protein,
x0, polyphenol, pectin nén viéc tdn dung dé hinh thanh
nhitng san pham méi nhu d6 udng s& giup da dang hoa san
pham va giam thiéu 6 nhidm méi truong.

Trong v ca phé, pectin chiém t&i 17-20% v&i ham
luong cao nhit ¢ phién giira va vach té bao so cip. Pectin
c6 vai tro lam cham hoat dong ctia enzyme phan giai tinh
bot va duong, 1am giam su dung nap glucose, han ché ting
can va tiéu dudng; duoc st dung trong qua trinh tao gel, lam
ddng cac san pham mut [3]. Bén canh nhitng diém co loi,
pectin ciing gay han ché trong qua trinh thu nhan, 1én men
dé san xuit d6 udng tir ca phé do tinh chat keo. Mubn giai
quyét duoc vin dé nay, enzyme pectinase thuong dugc sir
dung véi cac diéu kién nhiét do, pH phu hop cho tung loai
nguyén lig¢u.

Pectinase hién dang dugc ung dung rong rai, da dang
trong rat nhidu quy trinh cng nghiép, dién hinh nhu dét
may, ché bién soi thuc vat, san xuét ca phé, chiét xuét dau,
xtr Iy nude thai, ché bién rau ca qua [4, 5]... Diém ndi bat
1a pectinase duoc ding khong giéi han trong thyc pham do
khong anh huong stic khde con nguoi [6].

Ca phé 1a thirc udng duoc tiéu thy nhiéu thir hai trén thé
gidi sau tra. Vi vy, loi ich suc khde va loi ich kinh té cua ca
phé cin duge quan tim nghién ctru dé nang cao chat lugng
va da dang san phém. Pectinase dugc st dung dé loai bo
pectin khoi hat ca phé, do 16p vo chira pectin s& khién ca
phé khi pha bi sét, chét lugng cam quan khong dugc dam
bao. Ca phé dugc 1én men véi cac vi khudn phan giai pectin
dé loai bo 16p chat nhay, tir d6 dic tinh 1én men duoc cai
thién [7].

Vi sinh vat dugc xem 13 ngudn nguyén lidu hiéu qua dé
san xuat pectinase do thoi gian sinh trudng ngin, hé enzyme
phong phii, dinh dudng nudi vi sinh vat ré tién, dé kiém [8].
Nhiéu nghién ctru vé pectinase c6 ngudn gdc tir vi sinh vat
da duoc cong bd nhung chu yéu tir nAm mée, con pectinase
tir vi khuan van han ché [9]. Muc dich nghién ctru nay 1a
phan 1ap, tuyén chon chung vi khudn c6 hoat tinh phan giai
pectin cao tir dat trong ca phé va vo ca phé tai Tdy Nguyén
va Quang Tri, thudc nhém an toan co thé ap dung truc tiép
xtr 1y vo nhay trong quy trinh san xuét ca phé.
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2. U4t liéu va phuang phap nghién cifu
2.1. Nguyén vit liéu

Bon mau dat vuon trong ca phé hitu co tai cac vuon
thudc xa Ea Kao, Buon Mé Thuot (DA1, BA2, DA3, DA4)
va 1 mau v qua ca phé arabica (VC1) thu thap tai Quang
Tri duoc sir dung dé phan lap vi khuén.

Hat ca phé arabica dugc cung cp tir Quang Tri. Ca phé
duogc thu hoach tur thang 9 dén thang 11, sau d6 duoc tach
v6 bang phuong thic tach kho. Yéu cau khong 14n tap chét,
khong bi am moc, khong c6 mui la.

2.2. Phwong phap phan lap

Vi khuén duogc phan lap trén méi trudng xac dinh tong s6
vi sinh vét hiéu khi (PCA) cai tién ¢ bo sung co chit pectin
(pepton 5 /1, cao nAm men 2,5 g/l pectin 3 g/1, agar 16 g/l
pH 7.,0). Chung sau khi 1am thudn dugc bao quan trong dng
thach nghiéng [10].

2.3. Phwong phadp xdc dinh hoat tinh pectinase

Xéc dinh kha nang sinh pectinase cua cac chung vi
khuan bang cach nudi cdy trén méi truong thach dinh dudng
(NA) cai tién c6 bo sung 5 g/l pectin (pepton 2 g/l, cao nim
men 2 g/l, cao thit 1 g/, NaCl 3 g/, pectin 5 g/l, agar 16
g/l). Chung vi khuan dugc cdy vach trén méi truong thach
NA va tién hanh @ ¢ 37°C trong 24 gio. Kha nang sinh tong
hop pectinase dugc danh gia dua vao kich thudc vach phan
gii pectin (bao gdm cé vach cdy) sau khi nhuom bang lugol

[11].

Xac dinh hoat do pectinase tir cac chung vi khudn tuyén
chon bang cach nudi cdy chung vi khuan trong méi truong
NB cai tién (pepton 2 g/l, cao ndm men 2 g/1, cao thit 1 g/l
NaCl 3 g/, pectin 5 g/) [12]. M6t don vi hoat d§ pectinase
1a lugng enzyme can thiét dé xuc tac chuyén hoa pectin tao
thanh 1 pmol galacturonic acid trong thoi gian 1 phtt, &
nhiing diéu kién hoat dong thich hop cuia enzyme [13].

Hoat d6 pectinase xac dinh bang cong thirc:

H= X.f.1000 X000 151y
600.t

trong d6, X: ham lugng duong khi sau thiy phan (mg/ml);
f: hé s6 pha lodng; 1000: hé sé quy ddi; 600: khdi 1wong
phan tir pectin; t: thoi gian thiy phan (5 phut).

2.4. Pinh danh cdc chiing vi khudn dwa trén trinh tw
gen md hoa 16S rRNA

Dinh danh tién hanh theo phuong phap cta J. Marc va
cs (2003) [14] va P. Filipe va cs (2008) [15]. Cac chung vi
khudn tuyén chon dugc tién hanh tach DNA téng s6. DNA
téng s6 ciia mdi ching vi khuin duoc sir dung phan tmg PCR



v6i moi xudi 27F: 5’ AGAGTTTGATCCTGGCTCAG3’ va
mdi nguoe 1492R: 5" TACGGYTACCTTGTTACGACTT?’
[16]. San pham PCR sau khi tinh sach duoc kiém tra trén gel
agarose 1%, sau d6 duoc giai trinh tu tai Hang First-Base,
Malaysia. Két qua giai trinh ty duoc so sanh trinh twong
ddng bang cong cu BLAST trén ngén hang gen NCBI.

2.5. Phwong phap xdc dinh diéu kién lén men thu
pectinase co hoat dj cao

Chung vi khuan duoc 1én men trong méi truong chira ri
duong (dich ri duong 20 g/l, (NH,4),SO,4 1 g/1, pectin 2 g/1)
dé thu pectinase. Cac yéu t vé pH, nhiét d6 va thoi gian 1én
men s€ dugc khao sat tai cac khoang: pH: 4,5; 5,0; 5,5; 6,0;
6,5 va 7,0; nhiét do: 37, 45, 50, 55 va 60°C va thoi gian: 12,
24, 36, 48 va 60 gio. Sau khi u xong toan bd dich nudi vi
khuan duoc dem ly tim 10.000 vong/phut & nhiét d6 phong
trong 30 phit. Enzyme tho dugc thu nhan bang cach loc
dich ndi phia trén bang mang loc tiét trung c6 kich thudc
16 0,2 pm dé loai bo tat ca vi sinh vat con sot lai trong moi
truong. Phan ndi phia trén duoc thu thap nhu mot ngudn
enzyme tho [17]. Dich enzyme tho duogc tién hanh xéac dinh
hoat d§ pectinase.

2.6. Phwong phdp lén men hat ca phé bang enzyme
pectinase tho

Hat ca phé duoc xir Iy bang pectinase tho & ty 18 8% (xéac
dinh thong qua cac thi nghiém khao sat). Ddi ching 1a miu
khong xur 1y enzyme (d6i ching am) va mau xir ly bang
pectinase thuong mai Viscozyme L (d6i chimg dwong). Tét
ca mau dbi chimg va mau thir duge i & 35°C trong 32 gio.
Cac mau sau 1én men duoc tién hanh xac dinh ham luong
tong chit rin hoa tan va caffein.

Sau khi xir 1y, hat ca phé da rira sach duoc séy kho
trong tu séy & nhiét do 60°C cho dén khi dat dd 4m ban dau
(7,7%). Sau do, hat ca phé kho dugc rang ¢ nhié¢t do 240°C
trong 15 phut va nghién thanh bot. 10 gram bot ca phé duge
cho vao cdc va thém 70 ml nude dun s6i. Hon hop dugc lic
v6i toe d6 175 vong/phut trong 10 phut. Sau khi cac miu
ngudi di, chung dugc loc bang gidy loc dé 1iy phan ndi phia
trén. Cubi cuing, ham lugng chat rin hoa tan cta dung dich
chiét dugc do bang khuc xa ké.

Sau d6, ca phé bot ctia 3 mau (khong xtr Iy men, 1én men
bang pectinase thd va 1én men bang Viscozyme L) dugc xac
dinh ham lugng cafein theo TCVN 9723: 2013.

2.7. Phwong phdp xir Iy s6 ligu

Két qua thi nghiém duogc phan tich ANOVA trén phan
mém Microsoft Excel dé so sanh sy khac biét trung binh
gifta cac lan lap lai trong ctng thi nghiém p<0,05.
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3. Két qua va ban luan

3.1. Phan ldp, sang loc va dinh danh cdc chiing vi
khuén sinh pectinase

Tir cac miu dat trong ca phé va vo ca phé thu thap tai
Tay Nguyén va Quang Tri, nghién ctu da phan lap dugc
32 chung vi khuén, trong d6 26 chung c6 kha ning sinh
pectinase (bang 1). Dya trén kich thudc vung phéan giai,
nghién ctru nay da lya chon dugc 9 chung c6 vong phan giai
rong nhét (kich thudc 16n hon 10 mm) 1a DA2.6, DA2.7,
DA3.1, DA3.5, DA3.6, DA3.7, DA4.1, DA4.3, VC1.1.

Bang 1. Kha nang sinh pectinase clia cac ching vi khuan phan lap.

TT Mau KZ hié¢u chh thuéc ving phan Hoat do
mau gidi (mm) (U/ml)
1 bAL.1 3,5040,50 -
2 bAl4 8,23+0,25 -
3 Dittrong DALS 1,27+0,21 -
4 PR a6 0
httu co
5  vuonl PA1.7 0
6 DA1.8 6,2340,25
7 DA1.9 5,50+0,50
8 bA2.1 4,17+0,29
9 bA2.2 6,27+0,31
10 Dittrdng PA2.3 7,17+0,29
11 P g 5,30+0,27
htru co
12 vuon2 bA2.5 7,40+0,36
13 bA2.6 10,57+0,40 2,337+0,002
14 DbA2.7 12,00+0,50 2,776+0,003
15 DA3.1 11,3340,29 2,714+0,005
16 Dittong DA3.2 6,67+1,53
ca phé
17 - DA3.5 10,40+0,20 2,220+0,005
hiru co
18 wvuon3 DA3.6 10,36+0,15 2,048+0,005
19 DA3.7 10,43+0,15 1,973+0,004
20 DA4.1 11,00+0,2 2,684+0,003
21 bA4.2 0 -
22 bA43 10,50+0,50 2,122+0,005
23 PN bA4.4 6,33£1,53 -
Dat trong
24 ca phé DbA4.5 2,234+0,25 -
25 hiuco  page 3,67£0,76 .
vuon 4
26 bA4.7 6,00+0,50 -
27 DA4.8 6,23+0,25 -
28 bA4.9 0 -
29 DA4.10 0 -
30 VCI1.1 11,50+0,50 2,683+0,005
Vo ca
+ -
31 phé kho VCl1.4 5,43+0,40
32 VCI1.5 0 -

o4
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Dong thoi, nghién ciru nay da xac dinh hoat do pectinase
ctia dich nuodi 9 chung vi khuan trén, két qua cho thay, 4
ching c6 hoat d§ pectinase cao nhét 1a PA2.7, PA3.1,
DA4.1, VC1.1. So sanh v&i cac cong bd vé pectinase cia
mot s6 tac gia thi hoat do cua 4 chung trén con twong d6i
thap. Nghién ctru ctia G. Tripathi va cs (2014) [18] thu dugc
chung Bacillus subtilis phan 1ap tu dét co hoat 36 4,5 U/mg.
Tuy nhién, trong nghién ctru nay hoat do pectinase méi xac
dinh buéc dau dé tuyén chon so bd cac chung c6 hoat do cao
hon, chua téi wu thanh phin méi trudng va diéu kién nudi dé
nang cao kha ning tong hop pectinase.

Dé c6 thé tmg dung cac chung vi khuén trén vao san xut
thuc té, ca 4 chung vi khuan da tuyén chon duogc dinh danh
dua trén trinh tu gen ma hoéa 16S rRNA, sau khi phéan tich
dugc so sanh véi cac trinh ty gen trong dong trén GenBank
bang chuong trinh BLAST SEARCH (https://blast.ncbi.
nlm.nih.gov/Blast.cgi). Két qua dugc thé hién trén bang 2.

Bang 2. Két qua so sanh mirc dé twong dong cla trinh tw 16S rRNA cua
cac chiing vi khuén véi div liéu trén GenBank.

San pham PCR dugc tién hanh giai trinh ty, phén tich, so
sanh véi dit liéu trén GenBank cho thiy, ching DA 2.7 ¢6 do
tuong dong 99,93% véi Calidifontibacillus erzurumensis;
DA3.1 ¢6 do tuong dong 100% voi Calidifontibacillus
erzurumensis; chung DA4.1 d6 tuong dong 99,93% vai
Bacillus stercoris va ching VC1.1 ¢6 d6 twong dong 100%
vOi Bacillus subtilis. Trong sb cac chung da dinh tén, nhan
thdy rang B. subtilis 1a ching da dugc cong nhén 13 an toan
(GRAS), duoc bao cao la tao ra bacteriocin nhu subtilosin
dé ngan chan su phat trién ciia mam bénh lién quan dén
vat nudi, bao gém ca Salmonella enterica, Clostridium
perfringens va Escherichia coli [19-21]. B. subtilis 1a loi
khuén chiu duoc didu kién méi truong khic nghiét, co kha
nang sinh enzyme tot nhat va duoc san xuét thanh ché pham
trén quy md cong nghiép, ung dung rong rai trong y hoc,
nong nghiép va cong nghiép thuc pham. Vi khudn nay dugc
danh gia an toan va hiéu qua nhat dé sir dung trong nganh
cong nghé sinh hoc san xuat cac amino acid quan trong nhur:
lysine, valine, tyrozine, threonine, aspartic... Trong y hoc,
B. subtilis c6 dac tinh probiotic da tr¢ thanh cai tén quen
thudc dé ting cuong hé tiéu hoa cho ca ngudi va dong vat,

pp Chingyi khuAn Tén ching vi khuén trong co  Ma s6 Mirc dj twong R ) L . o . o :
tuyén chon s6 dir ligu GenBank GenBank dong (%) di€u tri cac chung viém rudt, dai trang, chong ti€u chay
Calidifonibacills do lam dung khang sinh hodc loan khuan duong rudt [22].
erzurumensis, strain P2 B B Dél voi 3 chﬁng vi khuéln con lal duqc Xac dlnh thu@c loai
1 D427 .. . . . N . . ~
Racilhs velezensiosirain R0 998 Calidifontibacillus erzurumensis va Bacillus stercoris, day
CBMB205 ' ’ 1a cac loai vi khuan chwa c6 cac ghi nhan vé tinh an toan
Calidifontibacillus NRISOZS5.1 100 khi sir dung cho ngudi, do d6 can c6 thém nhiéu nghién ctru
2 BAL erzurumensis, sicain P2 trude khi img dung. Do vay, ching VC1.1 tam thoi goi 1a
ﬁ‘;ﬁ;’; gsel‘fze””'s’ Sean NRI116240.1  99.93 B.subtilis VC1.1 duoc lua chon dé st dung cho nghién ctru
1én men ca phé.
Bacillus stercoris, strain GB21 ~ MT214144.1 99,93
3 pA4l I 3.2. Diéu kién lén men thich hgp cho chiing B. subtilis
’ NRI112116.2 99,86 Z .
12118 VCl1.1 dé thu pectinase
Bacillus subtilis, strain HY2-62  CP110365.1 100 a A N <, J4 £, ) , .
4 VCLI (s SUDILE, strait pH, nhiét do va thoi gian 1a cac yéu to anh huong tdi
Bacillus cabrialesii, strain TE3 ~ NR180419.1 99,93 hoat df) pectinase cla chfmg B. subtilis VC1.1 (hinh 1).
pH Nhiét do Thoi gian
= 3.500 a = 4.000 = 4.000
£ 3.000 b E 3500 p 2 E 3500 a
=) =) b =) b
T 2.500 d ¢ g 3.000 c g 3.000 c d
€ 2.000 e g 2500 £ 2500 | e
& & 2.000 d g 2.000
g 1.500 L I~ 8 2
> 2 1.500 ® 1500
S 1.000 = =
© = 1.000 = 1.000
5 0.500 S 0.500 g 0.500
T 0.000 = 0.000 a 0.000
4,5 5,0 55 6,0 6,5 7,0 37 45 50 55 60 12 24 36 48 60

pH

Nhiét do (°C)

Thoi gian (gio)

Hinh 1. Anh hwéng cua pH, nhiét do va thoi gian dén qua trinh 1én men san xuét pectinase cua chiing vi khuan B. subtilis VC1.1
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Két qua nghién ctru cho thay, ching B. subtilis VC1.1 ¢6
hoat d6 enzyme pectinase ting khi méi truong nudi ciy co
pH tr 4,5 dén 5,0 va dat cao nhét tai moi truong c6 pH 1a
5,0. Nghién ctru ctia J. Prajapati va cs (2021) [23] cling cho
thdy, chung vi khuan Bacillus subtilis BK-3 sinh enzyme
pectinase c6 hoat d cao nhét & pH 5,0 va nhiét d6 50°C.

Ching B. subtilis VC1.1 c6 hoat d§ pectinase tang
trong khodng nhiét d¢ 37-50°C; gia tri hoat d enzyme dat
cao nhéat tai nhiét do 50°C. Cac nghién curu khac cho théy,
nhiét d6 t6i wu cua B. subtilis BK-3 1a 50°C [23], hay B.
cereus phan lap tir phé phu pham ndng nghiép sinh tong hop
enzyme pectinase toi wu & 50°C [24].

Nghién ctru nay cling da xac dinh dugc thoi gian nuoi
cdy thich hop cho qua trinh sinh tong hop pectinase cua
chung B. subtilis VC1.1 1a 48 gio. Nhiéu nghién ciru di cho
thdy, thoi gian nuéi cdy thich hop cho sinh pectinase cua
chung B. stearothermophilus va B. cereus phan 1ap tir ngudn
phé phu pham ndng nghiép 1a 36 gio [24].

Nhur vay, diéu kién thich hop cho qua trinh sinh tong hop
pectinase cua ching vi khuan B. subtilis VC1.1 12 ¢ pH 5,0,
nhiét do 50°C va thoi gian nudi ciy 48 gid.

3.3. Ung dung enzyme pectinase trong lén men ca phé

St dung pectinase thd san xuét boi ching B. subtilis
VC1.1 1én men hat ca phé. Két qua danh gia mot sb chi tiéu
chat luong ca phé sau 1én men trinh bay trong bang 3.

Bang 3. Chat lwong clia ca phé & cac diéu kién Ién men khac nhau.

Loai enzyme Ham lgng chAt kh hoa tan (°Brix) ~Caffein (mg/100 mg)
Khéng dung enzyme (BC-)  3,97+0,2° 0,35+0,06°
Pectinase tho 6,1040,1° 0,60+0,05°
Viscozyme L (DC +) 7,53+0,1° 0,84:0,08°

Ghi cht: cac chi mid khéac nhau trong cling mét cot thé hién sy khac nhau 1a
6 y nghia & murc a=0,05.

Két qua cho thay, hat ca phé duoc 1én men bang enzyme
(thd, thuong mai) déu c¢6 ham lugng chit kho hoa tan va ham
luong caffein cao hon so v6i ca phé khong dugce 1én men
bang enzyme. Két qua nay 1a do pectinase giup phan giai
pectin ciia hat ca phé giai phong chat ran hoa tan va caffein,
khién ham luong hai chét ndy & ca phé xir Iy enzyme cao
hon so véi ca phé khong duge xur ly. Viscozyme L cho hiéu
qua xir Iy hat ca phé tot hon, boi day 1a mot enzyme thuong
mai, trong thanh phan khong chi c¢6 pectinase ma con c6
thém cellulase, do vay khi str dung enzyme nay dé 1én men
thi ca pectin va cellulose ¢ thanh té bao cua hat ca phé déu
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bi phén giai, khién ham luong chit kho hoa tan tong s6 va
caffein déu duoc giai phong ra nhiéu hon. Tuy nhién c6 thé
thdy rang, hiéu qua xr 1y hat ca phé ctia enzyme tho san xuat
v6i vi khuan B. subtilis VC1.1 trong nghién ctru khong thap
hon qua nhiéu so v&i enzyme thuong mai, diéu nay cho thdy
trién vong mg dung cua ching vi khuan nay trong qua trinh
1én men san xudt ca phé, khi cac yéu t6 vé diéu kién 1én men
dugc toi uu va kiém soat chit ché hon nita.

4. Két luan

Tir 5 miu dét va vo ca phé kho thu thap tai Tdy Nguyén
va Quang Tri, nghién ciu da phan 1ap duoc 32 chung vi
khuén, trong d6 da tuyén chon duoc 4 chung vi khuan co
kha ning sinh téng hop pectinase cao. Cac chung sau dé
da dugc dinh danh dya trén trinh ty gen 16S rRNA, cho
thdy chung DA 2.7 va DA3.1 thudc loai Calidifontibacillus
erzurumensis; ching DA4.1 thudc loai Bacillus stercoris
va chung VC1.1 thudc loai Bacillus subtilis. Sang loc dugc
1 chung la B.subtilis VC1.1, c6 kha nang Gng dung trong
1én men san xuat ca phé. Diéu kién 1én men thich hop cho
qua trinh san xuét pectinase cua chung B. subtilis VC1.1 da
dugc xac dinh, hoat d§ enzyme pectinase cao nhét 1a 3,297
U/ml khi 1én men chim béng ri duong ¢ pH 5,0, nhié¢t do
50°C va thoi gian nudi cay 48 gio. Pectinase tho sau d6 dugc
thir nghi€ém ung dung trong 1én men ca phé, sau 1én men ca
phé c6 ham luong chét kho hoa tan dat 6,10°Brix va caffein
dat 0,6 mg/100 mg.

TAI LIEU THAM KHAO

[1] N.T.T. Hien (2021), “Boosting Vietnam’s coffee exports to
the EU under the EVFTA”, Vietnam Trade and Industry Review, 6,
pp.111-116 (in Vietnamese).

[2] B.A. Vo, N.D. Luong (2010), “Study on receiving crude pectin
from coffee pulp”, Science & Technology Development, 13(2), pp.50-
56 (in Vietnamese).

[3] T.N. Hung (2019), “Using the viscous layer of coffee fruit
to culture microorganism so as to recieve enzyme pectinase for
insreasing transparence of wine”, Thu Dau Mot University Journal of
Science, 1(44), pp.34-43, DOI: 10.37550/tdmu.VJS/2020.01.011 (in
Vietnamese).

[4] S. Rebello, M. Anju, E!M. Aneesh, et al. (2017), “Recent
advancements in the production and application of microbial
pectinases: An overview”, Reviews in Environmental Science and
Biotechnology, 16, pp.381-394, DOI: 10.1007/s11157-017-9437-y

[5] R. Singh, M. Kumar, A. Mittal, et al. (2016), “Microbial
enzymes: Industrial progress in 21% century”, Biotech, 6(2), DOI:
10.1007/513205-016-0485-8.



Khoa hoc Ty nhién | Khoa hoc sy séng; Khoa hoc Ky thuat va Cdng nghé | Cng nghé sinh hoc cong nghiép; K7 thut thuc pham va do ung n—

[6] T.Q. Dung, N.T.K. Co, N.T. Suong, et al. (2015), Isolation and
Screening of Aspergillus Niger Strains for Biosynthesis of Pectinase
from Feels of Some Fruits: Banana, Apple, Mango, Dragon, and
Carrot in Hue City, The 6" National Scientific Conference on Ecology
and Biological Resources, pp.1073-1077 (in Vietnamese).

[7] N. Sharma, M. Rathore, M. Sharma, (2012), “Microbial
pectinase: Sources, characterization and applications”, Reviews in
Environmental Science and Biotechnology, 12(1), pp.45-60, DOI:
10.1007/s11157-012-9276-9.

[8] N.D. Luong, C. Cuong, N.A. Tuyet, et al. (2004), Enzyme
Technology, Vietnam National University - Ho Chi Minh City
Publishing House, 533pp (in Vietnamese).

[9] PT.N. Lan, N.T.B. Chau, N.-T.M. Thu (2020), “Isolation
and selection of pectinolytic bacterial strains from fruit peels”, Hue
University Journal of Science, 17(2), pp.83-90 (in Vietnamese).

[T0] N.X. Thanh, N. Duong, H. Hai (2007), Soil Biology Textbook,
Education Publishing House, 269pp (in Vietnamese).

[11] PT.N. Lan, H.N. Thanh (2012), “Research on starch-
degrading mold strains isolated from shrimp culture ponds at Sam
- Chuon lagoon, Thua Thien Hue province”, Hue University Journal
of Science, 73(4), pp.147-156 (in Vietnamese).

[12] G.L. Miller (1969), “Use of dinitrosilicylic acid reagent for
determination of reducing sugar”, Analytical 11-Chemistry, 31(3),
pp.426-428, DOI: 10.1021/ac60147a030.

[13] D.R. Motwani, V.C. Meshram, V.S. Jambhulkar (2013),
“Partial characterization of pectinase produced by Aspergillus
niger grown on wheat bran”, International Journal of Scientific &
Engineering Research, 4(12), pp.345-365.

[14] J. Marc, C. Lemaire, V.V. Bagnis, et al. (2003), “Direct
sequencing method for species identification of canned sardine and
sardine-type products”, Journal of Agricultural and Food
Chemistry, 51(25), pp.7326-7332, DOI: 10.1021/jf034652t.

[15] P. Filipe, C. Lemaire, V.V. Bagnis, et al. (2008), “Identification
of species with DNA-based technology: Current progress and
challenges”, Recent Patents on DNA and Gene Sequences, 2(3),
pp.187-200, DOT: 10.2174/187221508786241738.

[16] D.J. Lane (1991), 165/23S rRNA Sequencing, Nucleic
Acid Techniques in Bacterial Systematics, John Wiley and Sons,
pp.115-175.

KHOA
&CONGHN%CI:-IE

67(1) 1.2025

[17] N.Q. Duy, N.T.X. Quynh, T.T.T. Huong, et al. (2017),
“Pectinase production by Bacillus subtilis on different fermentation
modes and its application on coffee treatment”, International Journal

of Modern Engineering Research, 7(9), pp.50-55.

[18] G. Tripathi, J. Zoya, Sushma, et al. (2014), “Pectinase
production and purification from Bacillus subtilis isolated from soil”,

Advances in Applied Science Research, 5(1), pp.103-105.

[19] R.M.L. Ragione, G. Casula, S.M. Cutting, et al. (2001),
“Bacillus subtilis spores competitively exclude Escherichia coli
078:K80 in poultry”, Vet Microbiol., 79(2), pp.133-142, DOI:
10.1016/S0378-1135(00)00350-3.

[20] R.M.L. Ragione, M. J. Woodward (2003), “Competitive
exclusion by Bacillus subtilis spores of Salmonella enterica serotype
enteritidis and clostridium perfringens in young chickens”, Vet
Microbiol., 94(3), pp.245-256, DOI: 10.1016/S0378-1135(03)00077-4.

[21] LS. Khatri, T.N. Ramya, S. Subramanian (2016), “Complete
genomes of Bacillus coagulans S-lac and Bacillus subtilis TO-A JPC,
two phylogenetically distinct probiotics”, PLOS ONE, 11(6), DOI:
10.1371/journal.pone.0156745.

[22] G.Y. Yu, J.B. Sinclair, G.L. Hartman (2009), “Production
of iturin a by Bacillus amyloliquefaciens suppressing Rhizoctonia
solani”, Soil Biology and Biochemistry, 34(7), pp.955-963, DOI:
10.1016/S0038-0717(02)00027-5.

[23] J. Prajapati, P. Dudhagara, K. Patel (2021), “Production of
thermal and acid-stable pectinase from Bacillus subtilis strain BK-
3: Optimization, characterization, and application for fruit juice
clarification”, Biocatalysis and Agricultural Biotechnology, 35, DOI:
10.1016/j.bcab.2021.102063.

[24] N. Torimiro, R.E. Okonji (2013), “A comparative study
of pectinolytic enzyme production by Bacillus species”, African
Journal of Biotechnology, 12(46), pp.6498-6503, DOI: 10.5897/
AJB2013.12421.

91



