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Tom tait

Tan dung cii trdi chanh ddy dé nudi cdy vi sinh tgo ché phdm giau pectinase khong chi c6 y
nghia vé kinh té ma con giam bét heong rac thdi ra méi trirong. Két qua nghién cizu cho thay bt
cUi trai chanh day khd cam #ng Bacillus subtilis sinh téng hop pectinase tot hon so véi nam
Aspergillus niger B2. Trén méi trirong ban ran chiza 1% bét cli trai chanh day kh, bét bap va ba
ddu nanh véi ty 16 5 :5, ching Bacillus subtilis sinh téng hop enzyme pectinase tot nhat trong thoi
gian 4 ngay, hoat do enzyme dat 4,3 Ullg méi truong kho.
T khoa : Aspergillus niger B2, Bacillus subtilis Ba 79, cui trai chanh day, pectinase
Abtract

STUDY ON REUSE THE PULP OF LEMON STRING FRUIT TO CULTURE
MICROOGANISM FOR THE PECTINASE PRODUCT

Reusing the pulp of lemon string fruits to culture microoganism for the pectinase product is
both economic meaning and environmental meaning. The results shows the dry powder of the lemon
string pulp induce Bacillus subtilis higher than Aspergillus niger B2 for pectinase yield. On the
semi-solid medium containing 1% of dry powder of lemon string pulp, the corn powder and soya
grounds at the ratio of 5:5, Bacillus subtilis strain synthetises the highest yield of pectinase for 4
days, gets 4.3 Ul/gr of dry cultured medium.

1. Pat van dé

Pectinase xuc tac qud trinh thity phan lién két este dé tach nhom methoxyl trong phan tu
pectin, giai phong ra methanol va acid pectic. Pectinase dong mot vai trd quan trong trong cac qua
trinh chiét xuat, giam do nhdt, loai bo vo va tang san lugng trong san xuat rugu vang, nudc trai cay
va cac thirc uéng khong con. Ngoai ra, pectinase con p dung trong mot s6 linh vuc khac nhur cong
nghé san xut gidy cua Nhat Ban, nganh dét, chiét xuat tinh dau, xir li nudc thai co pectin, nudi cay
té bao... (Kashyap va cs., 2001).

Maic du enzyme pectinase c6 mat ¢ nhiéu thuc vat va vi sinh vat, nhung trong san xuét cong
nghiép, vi khuan Bacillus va nim mdc Aspergillus luon 1a lya chon hang dau. Véi kha nang phat
trién nhanh trén nhiéu loai co chat khac nhau, ddc biét 1a trén cac phé liéu nong nghiép giau pectin,
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vi khuan Bacillus va ndm Aspergillus luén thu hat dugc nhiéu sy quan tim cta cac nha nghién ctru.
So v6i ngudn khai thac enzyme tir ngudn dong vét va thuc vat, ngudn enzyme tir vi sinh vat co
nhiéu vu diém nhu hoat tinh enzyme cao, thoi gian tong hop enzyme tir vi sinh vat rat ngan, nguyén
lidu san xuat ré tién va c6 thé san xuat hoan toan theo quy mo cong nghiép. Hang nim, nganh cong
nghé ché bién thuc phérn thai ra mot luwgng 16n cac loai phé phu li€u giau pectin nhu: cui vo cac loai
trai cdy c6 mui, bi tdo, vo ca rdt, cii mit, vo chanh day... Ham luong pectin trong cac ngudn phé
liéu nay dao dong trong khoang 1,2 dén 4,5%. Tan dung ngudn phé phu liéu nay dé bo sung vao
mdi truong nudi cay ban rin dé cam ing qué trinh sinh tong hop pectinase khong chi giup giam bt
chi phi san xut ma con lam giam thiéu luong xac ba thyc vat thai ra méi truong. Trong nghién ctru
nay, ching t6i tin dung ngudn thai vo chanh diy dé nudi cdy vi khuan Bacillus subtilis va
Aspergillus niger thu nhan ché pham giau enzyme pectinase; danh gia tac dong ciia cac yéu té nhu
thanh phan méi trudng ban rin, ty 18 cui vo chanh ddy va thoi gian nudi cay dén kha ning sinh
pectinase cua chung vi sinh vat chon loc.

2. Vit liéu va phwong phap

2.1. Vat ligu: (1) Bot cui trai chanh day: Vo trai chanh day dwoc thu nhan tai cac cta hang
nudce tréi cay, got 16p vo phia ngoai. Phan cui tring duoc siy khd va xay nhuyén thanh bot min. (2)
Chung Bacillus subtilis Ba 79: dugc phan lap tir dat, 1a két qua tir nghién ctu caa Tran Ngoc Hung
(2010). (3) Aspergillus niger B2: duoc phan 1ap tir vo budi, 1a két qua dé tai nghién ctru cta Tran
Thi Ngoc Nhu va cs. (2015).

2.2. Phwong phdp nghién ciru

Phuong phdp nudi cay ban ran vi khuan thu nhdn ché pham giau pectinase: Chung Bacillus
subtilis dugc tang sinh trén moi truong cao thit pepton. Sau 24 gid, hut 3% (w/w) dich tang sinh cho
vao binh tam giac c6 chtra 45 g mdi trudng ban rin cd thanh phan bao gom bét bap, ba dau nanh,
bot cui chanh day véi ty 18 4%. Dich khodng bd sung vao méi truong chiém 60%. U ¢ nhiét do
phong (~ 30°C), sau 72 gid, thu nhan méi truedng nudi va say khd & 45°C cho dén khi do 4m khoang
10% (Tran Ngoc Hung, 2010).

Phuong phdp nudi cdy ban ran nam méc thu nhgn ché pham pectinase: Céac chung
Aspergillus niger tir méi trueong thach nghiéng dugc cdy vao cac erlen chira 25 g mdi truong ban ran
c6 thanh phan: cdm gao 34%:; triu 16%; bot chanh day 4%, (NH.),SO, 1%, do 4m 45%. Mat do
gidng ban dau khoang 10’ bao tir/g canh truong. U ¢ nhiét d6 phong (30 °C). Sau 5 ngay, thu nhén
va say kho canh truong ¢ 45°C cho dén khi do am con khoang 10%. Xac dinh hoat do enzyme
pectinase trong canh truong béng phuong phap dinh luong duong khir (Tr?ln Thi Thanh Thuan &
Nguyén Pic Lugng, 2009).

Xac dinh hogt tinh enzyme pectinase: Hoat d6 enzyme pectinase thd dugc xac dinh bang cach
sir dung 3,5-dinitrosalisylic acid (DNS). Hdn hop phan tng bao gdm 1 mL pectin dung dich 0,5%,
0,5 mL dung dich dém sodium acetate (0,1 M; pH 5,0) va 0,5 mL enzyme. Hdn hop phan tng dugc
i ¢ 30 °C. Sau 1 gio, 1 mL thudc thir DNS duoc thém vao va dun soi trong 5 phat. So mau dung
dich & budc séng 575 nm. Mau ddi ching dugc thyc hién trong cung diéu kién véi dung dich
enzyme di bi bat hoat bang cach dun sdi cach thuy trong thoi gian 5 phat. Pudng cong chuén dugc
xay dung véi acid galacturonic. M6t don vi hoat do pectinase duoc dinh nghia 13 lugng enzyme can
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thiét dé xdc tac phan &ng, giai phong 1 umol acid galacturonic ¢ diéu kién phan ung, trong thoi gian
1 phat (Miller, 1959).

Xac dinh ham luwong pectin theo phuong phdap canxi pectat: Phuong phap duc trén co sé thu
nhan mudi canxi pectat & dang két tua. 0,15 g méu dugc xa phong hoéa bang 100 mL NaOH 1N
trong 7 gio. Thém 50 mL dung dich acid acetic 0,1N va 50 mL CaCl, 2N, giir trong 1 gi¢. Pun s6i 5
phat rdi loc thu tia canxi pectat. Say kho va xac dinh khdi lugng canxi pectat, tir @6 tinh ham luong
pectin trong mau (Nguyén Vian Mui, 2007).

Pinh lwong dong khir theo phirong phdp Miller: Tron déu 0,5 mL dich loc véi 0,5 mL thudc
thir DN'S, dun s6i cach thily trong 5 phut, thém nuéc cat cho da 5 mL va so mau & budc séng 540
nm. Ham luong dwong khir trong dung dich dugc xac dinh thong qua dwong chuan cua duong
glucose (Nguyén Vian Mui, 2007).

Phurong phdp xit 1y thong ké: Cac thir nghiém trong phong thi nghiém dwoc tién hanh lap lai it
nhat 3 lan va phan tich ANOVA bing phan mém Stagraphic Centurion XV

2.3. Bé tri thi nghigm

Padnh gia so bé thanh phan cua bt cli trai chanh day: Cui trai chanh day duoc siy kho, xay
nhuy&n va xac dinh mot sé chi tiéu nhu ham luong pectin, ham lwong duong khir, pH va do am. Cac
yéu t6 nay c6 anh huong 16n dén tée do phat trién va kha ning sinh tong hop enzyme pectinase ciia
chuang Bacillus subtilis.

Chon loc chung vi sinh vdt sinh tong hop pectinase cao trén mdéi trirong ban ran chira cli trai
chanh day: Nudi cdy chang Bacillus subtilis Ba 79 va Aspergillus niger B2 trén cac moéi trudng ban
ran tuong ung. Sau cac khoang thai gian thich hop, thu nhan canh truong, siy khé va xac dinh hoat
d6 enzyme pectinase. Chon chung vi sinh vat sinh téng hop pectinase cao trén méi trudng chira bot
Vo trai chanh day.

Anh hirong ciia mét sé yéu té den kha nang sinh tong hop pectinase:

— Anh hwong cua ty 1¢ co chat cam ing: Ty 1é co chat cam ung 1a ham lwong pectin trong moi
truong nudi cdy. Trong thi nghiém nay, chdng t6i sir dung cui trai chanh day ¢ dang twoi va dang
bot khd. Lugng nudc trong cui tuoi khoang 95%. Cui trai chanh day tuoi bd sung vao méi trudng
dugc khao sat & 3 muc 10; 20 va 40%. Ddi vai bot kho, ham Twong cli 1a 1; 2 va 4%. Ty Ié bot bap
va bi ddu nanh 13 5 : 5. Panh gi4 hoat do pectinase ¢ cac nghiém thirc dé xac dinh ty 1& cui chanh
day tot nhat.

— Anh hwéng cia thanh phan méi trwong ban rdn: Ty 18 bot bap va b dau nanh ¢ anh huéng
dén tdc do sinh truong va phat trién cua chung. Qua dé, anh huéng dén kha ning sinh téng hop
enzyme pectinase cia chang Bacillus subtilis. Trong thi nghiém nay, ham luong bot bap va ba dau
nanh thay doi theo céc ty 1¢ 3:7; 4:6; 5:5; 6:4 va 7:3. Ty Ié cli chanh day cam mg dugc chon tir thi
nghiém trudc. Sau 3 ngay, xac dinh hoat d6 enzyme pectinase va chon ty 18 bot bap, ba dau nanh
thich hop nhit.

— Anh huéng cua thoi gian nudi cay: Thoi gian nudi cdy c6 anh huong lon dén toc do
sinh truong va kha nang sinh tong hop enzyme pectinase. Thoi diém ban dau, Bacillus subtilis
st dung cac co chét don gian sin c6 trong mdi trueong. Khi mat do chung du nhiéu va lugng co
chat nay can kiét, chiing sé tiét ra enzyme pectinase dé phan giai pectin. Thi nghiém dugc khao
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sét & cac khoang thoi gian 3; 4; 5 va 6 ngay. Chon thoi gian thu nhan ché pham c6 hoat do
enzyme pectinase tot nhat.

3. Két qua nghién citu

3.1. Pdnh gid so by thanh phan cia bgt cli trai chanh day.

Bot cui trai chanh day duoc xac dinh mot sb chi tiéu ¢6 anh huong 16n dén tée do phét trién
va kha ning sinh tong hop enzyme pectinase cua vi sinh vat nhu ham lugng pectin, ham lugng
duong khir, pH va do am. Két qua phan tich duoc thé hién trong bang 1.

Bdng 1. Két qua mét sé thanh phdn cua bét cli trai chanh day

Chi tiéu Gia tri
Ham lugng pectin (%) 139+0,2
Ham lugng duong khir (mg/g) 29,0+£4,1
PHH20 4,33 + 0,04
Do am (%) 76+0,1

Cui trai chanh day thuong duoc thai bo sau quy trinh ché bién cac san pham nudc ép chanh
day. Tuy nhién, trong loai phé liéu nay con chira nhiéu chat dinh dudng véi ham luong khé cao.
Luong duong khir chiém 29 mg/g nguyén ligu kho, twong dwong 2,9%, day la yéu té dinh dudng
gilip vi sinh vat phét trién. Ham luong pectin chiém 13,9% trong lwong kho, cao hon nhiéu so voi
cac loai phé liéu giau pectin khac nhu cui vo cac loai trai cdy c6 mdi, vo ca rét, ba tdo, bi nho...
Pic tinh va ham lwong pectin ¢6 vai tro quyét dinh trong viéc cam ng cac chang vi sinh vat sinh
téng hop enzyme pectinase.

3.2. Chon lgc déi trong vi sinh sinh enzyme pectinase cao

Nudi cay vi khuan Bacillus subtilis Ba 79 va nam Aspergillus niger B2 trén cac moéi truong
ban rin tuong tng c6 chira 4% bot cui tri chanh day. Sau cac khoang thoi gian thich hop, thu nhan
mdi trudng va xac dinh hoat do enzyme pectinase. Két qua thi nghiém dwoc thé hién trong bang 2
va hinh 1.

Bdng 2. Hoar dé pectinase cua cac chung
nghién citu trén méi truong ban ran chira bot

e
= %]

)
D"_J
cli trai chanh day (ky tw sau cac gia tri bieu é 2 b
thi mic do khac nhau ¢ do tin cdy 95% Q HJ
(P<0,05)). o5
Chung vi sinh ; 1
vat B. subtilis A. niger B2 0
Hoat d6 = 0

pectinase (Ul/g)  2,5*+0,3 1,7°+0,4

B. subtilis Ch’{n{ggﬁi?gﬁ% vat

Hinh 1. Biéu do thé hién hoat dé pectinase cua céc ching nghién
Cieu trén méi trwong ban ran chiza bét cui trai chanh day. Ky tuw
trén c4c cot biéu thi mize dé khac nhau & d tin cdy 95% (P<0,05).

100



Tap chi Khoa hoc Pai hoc Thii Ddu M6t S6 3(42)-2019

Trén mdi truong béan ran chira chat cam tng 1a bot cli trai chanh day, vi khuan Bacillus
subtilis sinh tong hgp enzyme pectinase tt hon so véi chiing nam Aspergillus niger B2, voi hoat do
dat 2,5 Ul/g, cao hon 47% so vai khi nudi cay nam. Mac du nhiéu bao céo trudc day cho thay nam
Aspergillus niger B2 sinh pectinase tot trén cui budi, ¢6 1& tinh chat cua pectin trong cui chanh day
khéng thich hop cho sy cam ung sinh enzyme. Do d6, chung t6i chon chung Bacillus subtilis dé
khao sat thém anh huéng cuia mot s6 yéu td 1én qua trinh tong hop enzyme pectinase

3.3. Anh hwong ciia mgt sé yéu té d@én khd néng sinh téng hep pectinase

Anh hong cua ty 1é co chat cam ing: Cui trai chanh day tuoi bd sung vao thanh phan co
chat ban ran ¢ 3 mirc 10; 20 va 40%. D4i véi bot kho, ham lwong cui 1a 1; 2 va 4%. Ty 1é bot bap va
bd dau nanh 12 5 : 5. Ham luong nudc chiém 60%. Sau 3 ngay nudi cay, hoat do pectinase & cac
nghiém thuc duoc thé hién trong bang 3 va hinh 2.

Bdng 3. Anh hwong ciia ham lirong co chat cam ing dén kha nang sinh tong hop pectinase

Bot cui chanh day kho Cui chanh day twoi
4% 2% 1% 40% 20% 10%
Hoat d6 pectinase (Ul/g) 2,7°+0,3 2,8+0,4 36°+04 - - -

(-): khdng phat hién dwoc voi phwong phdp kiém tra; ky tw sau cac gia tri biéu thi mire do
khac nhau ¢ do tin cdy 95% (P < 0,05).

b
a a I
0 I .
4 2 1

Ty 1€ cui trai chanh day kho (%)

L

2 "

—

Hoat do pectinase (Ul/g)

Hinh 2. Biéu do thé hién anh hirong ciia ham lwong co chat cam iing dén kha néng sinh tong hop
pectinase. Ky ti trén cac cét biéu thi mire dé khac nhau ¢ d tin cdy 95% (P<0,05).

Ham lwong pectin va tinh chat ciia nguyén liéu c6 anh huong 16n dén kha nang cam @ng sinh
enzyme pectinase. Trén nguyén lidu tuoi, sy phat trién cia chang Bacillus subtilis vin binh thuong
nhung khong ghi nhan dugc hoat do enzyme pectinase ¢ tat ca cac nghiém thirc. C6 thé cau trdc cia
nguyeén liéu twoi da can tro su giai phdng cac phan tir pectin vao moi treong. Trong khi do, bot cui
trai chanh day kho cam tng sinh pectinase tét hon. Hoat d6 pectinase & cac nghiém thirc dao dong
trong khoang 2,7 dén 3,6 Ul/g. Ham lugng bot cui trai trong moi truong ban ran cang cao, hiéu qua
cam ung sinh pectinase cang giam. O ty & 1% bot cui chanh dy, hoat d6 pectinase caa nghiém
thirc cao nhit, dat 3,6 Ul/g, khac biét voi cac nghiém thirc khac ¢ do tin cay 95%.

Anh hwoéng cua thanh phan méi truong ban rdn: Nubi cdy ban rin chang Bacillus subtilis
trén cac moi treong c6 ham lugng bot bap va ba dau nanh thay déi theo cac ty 18 3:7; 4:6; 5:5; 6:4
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va 7:3. Ty Ié bot cui chanh day khé chiém 1%. Két qua thi nghiém duoc thé hién trong bang 4 va
hinh 3.
Bdng 4. Anh hwong cua ty |é co chat dén kha nang sinh tong hop enzyme pectinase

Ty 1€ bot bap:ba déu nanh 3.7 4.6 5:5 6:4 7:3
Hoat d6 pectinase (Ul/g) 1,0°+0,2 1,4*+0,3 32°+0,6 2,1°+0,6 1,0°+0,4
Ky ti trén cac cot biéu thi mize dé khac nhau ¢ dé tin cdy 95% (P<0,05).
= 4 b
]
Z
£33 c
3
o 2 a
< a 3
=0
3:7 4:6 5:5 6:4 7:3
Ty 1& bot bap : ba dau nanh

Hinh 3. Biéu do thé hién danh hirong cua ty 1é co chdt dén kha nang sinh tong hop enzyme pectinase.
Ky tw trén c4c cot biéu thi mire dé khac nhau ¢ dé tin cdy 95% (P<0,05).

Ty 1& co chét ciia méi truedng ban ran cé anh huong 16n dén kha ning tong hop pectinase cua
chang Bacillus subtilis. Ham luong bot bép va b dau nanh trong méi trudng cao qué hoic thap qué
déu khdng c6 lgi cho qua trinh sinh tong hop pectinase. Méi trudng ban ran chira bot bap va ba dau
nanh vai ty 18 5:5 cho hoat d pectinase cao nhat, dat 3,2 Ul/g méi truong khd. Khéc biét vai cac
nghiém thuc khac & do tin cay 95%.

Anh hirong cua thoi gian nudi cdy: Nudi cdy chung Bacillus subtilis trén méi truong bén ran
c6 chira 1% bot cui chanh day khd, 19,5% bot bap va 19,5% ba dau nanh. Thi nghiém dwoc khao
sat ¢ cac khoang thoi gian 2; 3; 4; 5 va 6 ngay. Hoat d6 enzyme pectinase trong cac nghiém thirc
duoc thé hién trong bang 5 va hinh 4.

Bdng 5. Anh hwéng cua thoi gian nudi cdy dén kha ndng sinh tong hop enzyme pectinase

Thoi gian nudi cay (ngay) 2 3 4 5 6
Hoat do pectinase (Ul/g) 3,4°+0,7 3,22+0,2 43°+0,6 3,6°+0,4 3,6°+0,5

Ky tw trén c4c cot biéu thi mire dé khac nhau ¢ dé tin cdy 95% (P<0,05).

Thoi gian nudi cay khong c6 anh huéng nhiéu dén qua trinh sinh téng hop pectinase cua
chang nghién ctu. Thoi gian dau, chung sir dung cac chit dinh dudng don gian, sn ¢ trong moi
trudmg dé sinh truéng va phét trién. Khi mat do chung ting manh ciing 1a lic cac chét dinh dudng
san c6 can kiét, chang sé sinh tong hop enzyme pectinase dé thily phan pectin lay chat dinh dudng.
Thoi gian thich hop dé thu nhan ché pham giau pectinase 1a 4 ngay, hoat d¢ dat 4,3 Ul/g. O thoi
gian nudi cdy 1au hon, chung khdng sinh téng hop thém pectinase va hoat d6 enzyme nay trong moi
trudng ciing giam dan.
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Hinh 4. Biéu do thé hién anh hwong cia thoi gian nudi cdy dén kha néng sinh tong hop enzyme
pectinase. Ky ti trén cac cét biéu th; mize dé khac nhau ¢ d tin cdy 95% (P<0,05).

4. Théo lugn

So véi nhiéu loai phé liéu ndng nghiép giau pectin khac nhu vo cac loai trai cay c6 mai, b
t40, ba nho, vo ca rét... cui chanh day cé chira kha nhiéu pectin, ham lugng 1én dén 13,9%. Day
khong chi 1a diéu kién can thiét dé tan dung ngudn nguyén liéu ndy nham san xuat ché pham giau
enzyme pectinase ma con co thé sir dung dé tach chiét pectin diing cho thyc pham. Tuy nhién, bot
cUi trai chanh day c6 pH kha thap, dat 4,33, nén trong qué trinh nudi cay can co diéu chinh pH
cho phu hop véi nhu cau sinh 1y va sinh tong hop ciia chung nudi. Nhiéu nghién ctru trude day da
cho thiy niam Aspegillus niger duoc sir dung dé tong hop enzyme pectinase trén nhiéu loai
nguyén liéu khac nhau (Tran Thi Thanh Thuan & Nguyén Pirc Lugng, 2009; Nazneen Akhter va
cs., 2011; Ashfag Khan va cs., 2012; Duong Van Tuan va cs., 2012), tuy nhién, trén moi truong
chtra bot cui trai chanh day, nim Aspergillus niger B2 sinh pectinase khong tét bang vi khuan
Bacillus subtilis Ba 79. Bén canh ty 1& co chat cam ung, nghién ciu caa chung toi cling dd chon
duoc ty 1& bot bap va ba dau nanh thich hop cho su phét trién va sinh tong hop pectinase cua
chung 1a 5:5. Ba dau nanh khdng chi 12 ngudn cung cap dam hitu co chinh ma con 1a yéu té gidp
cho méi trudng nudi toi xdp, thoang khi. Bot bap 1a ngudn cung cép carbon chinh nhung khi ham
lwong qua cao, moi trudng ban rin s& von cuc, giam do thoang khi, khdng thuan loi cho qué trinh
phét trién cua vi khuan Bacillus subtilis Ba 79. Thoi gian nudi cay tét nhat cho qua trinh thu nhan
ché pham giau enzyme pectinase 1a 4 ngay & nhiét d6 phong (~ 30°C). Két qua nay nhanh hon so
v6i mot s6 nghién ciru da cong bd vé thoi gian thu nhan ché pham pectinase tir nam Aspergillus
niger 1a tr 7 d&én 12 ngay (Nazneen Akhter va cs., 2011; Ashfaq Khan va cs., 2012; Tivkaa
Amande va cs., 2012). So véi nhiéu bao cio trudc day vé thu nhan enzyme pectinase tir nam
Aspergillus niger, ché pham caa chidng t6i tuy hoat tinh enzyme pectinase khéng cao bang, nhung
qua trinh nudi cdy va thu nhan ché pham thuan tién hon so véi khi sir dung ndm méc. Thém vao
d6, enzyme pectinase tir vi khuan Bacillus subtilis Ba 79 ¢6 thé ¢ nhitng vu diém riéng ddi voi
nhitng quy trinh cu thé. Cac dic tinh ndy can duoc tim hiéu trong nhitng nghién ctu tiép theo,
chang han nhu tinh sach va ing dung enzyme pectinase vao cac qué trinh bdc vo tiéu, xu ly lop
nhét trén hat ca phé, lam trong cac loai nuéc ép trai cdy, ruou vang...
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Nguyén Uyén Man... Nghién ctru tdn dung cui trdi chanh ddy dé nuéi cdy vi sinh vdt...

5. Két luan
Bot cui trai chanh day c6 chira ham lugng kha cao pectin va duong khir. Bot khd cam tng
chang Bacillus subtilis sinh pectinase t6t hon voi nam Aspergillus niger B2. Ching Bacillus subtilis
sinh tong hop enzyme pectinase t6t nhat khi nudi trén moéi truong ban rian chia 1% bot cui trai
chanh day kho, 19,5% bot bap va 19,5% ba dau nanh trong thoi gian 4 ngay, hoat do enzyme dat 4,3
Ul/g moi truong khé.
Loi cam onm > Chlng t6i xin chan thanh cam on sw hé tro kinh phi ciia Churong trinh
Sinh vién Nghién cizu Khoa hoc, Truong Bai hoc Thii Dau Mét va su giip do cua
Trung tdm Nghién cizu Thuc nghiém Trueong Pai hoc Thii Dau Mét.
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