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TOm tat

Enzyme pectinase diroc 1#ng dung trong nhiéu l1&nh viec san xuat khac nhau. Viéc
tgn dung thanh phdn pectin c6 trong trdi ca phé dé cam ing sinh pectinase khéng chi
gilp tan dung tét nguon phé liéu nay ma con gidp nang cao hiéu qua quéa trinh ché bién
ca phé theo phwong phdp wot. Trén méi trwong ban ran, hiéu qud sinh téng hop
pectinase cia ching Aspergillus niger B3 khdng cao, hoat dg téi wu chi dat 0,88 Ul/g
trén méi truong ¢ chiza 20% vo ca phé sau 5 ngay nubi cdy. Nguwot lai, thanh phan
pectin trong lop nhot cua trai ca phé cé kha nang cam wung Bacillus Ba 79 sinh
pectinase véi hiéu qua kha cao, hoat dg enzyme téi da dat 2,33 Ul/g sau 4 ngay nudi
cay trén méi trwong c6 chira 60% dich nhot ca phé, 16% bdp xay va 24% ba dau nanh.
Ché pham pectinase tir Bacillus Ba 79 ¢ khd ndng lam tang dé trong cia rieou vang
41,8% khi bo sung véi ty ¢ 7,5 UI/ lit, trong thoi gian 180 phut.

Tir khoa: aspergillus niger, ché bién ca phé, dung dich I6p nhét, enzyme pectinase
Abstract

USING THE VISCOUS LAYER OF COFFEE FRUIT TO CULTURE
MICROORGANISM SO AS TO RECIEVE ENZYME PECTINASE FOR
INSREASING TRANSPARENCE OF WINE

Enzyme pectinase are applied in many different production areas. Taking advantage
of the pectin content in coffee fruit to induce microorganism biosynthesis pectinase does not
only help to reuse of this waste, but also to improve the efficiency of the coffee processing
by soaked method. On semi-solid medium, efficiency of pectinase biosynthesis of
Aspergillus niger D3 strain was not high, the maximum activity was only 0.88 Ul/gr on
medium containing 20% coffee pulp after 5 days culture. Whereas, the pectin content in the
viscous layer of coffee fruit is able to induce Bacillus BS79 biosynthesis the pectinase
effectively, with the enzyme maximum activity of 2.33 Ul/gr after 4 days of culture on 60%
of the viscous solution, 16% grinded corn and 24% soybean residue. The pectinase product
from Bacillus Ba 79 is capable of increasing transparence of wine 41.8% at the ratio of 7.5
Ul/I for 180 minutes.
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1. Pat van dé

Pectinase 1a enzyme phan gidi pectin, dugc st dung rdng rai trong cong nghiép
ché bién thuc phém, tach roi céc soi thuc vat, xur Iy nude thai, loc dau thuc vat, 1én men
tra va ca phé, tiy tring gidy. Cac enzyme pectinase thuong gilp cho viéc chiét xuat, loc
va tinh loc nudc qua va nude giai khat duge dé dang ciing nhu 1am ting san luong trong
san xuat. Trong cOng nghé san xuét cac loai nudc trai cdy va rugu vang. Nguoi ta st
dung enzyme pectinase dé khir pectin, tranh hién tuong bi duc va ling cin trong qua
trinh san xuét va bao quan. Nhitng nim gan day, enzyme pectinase con duoc sir dung dé
nang cao kha ning boc vo cua tiéu; rat ngan thoi gian hoai muc cia vo ca phé trong qua
trinh 0; x@r 1y 16p nhét bam trén hat ca phé, giap rat ngan thoi gian ché bién ca phé
(Tran Thi Thanh Thuan, 2009).

V6i thanh phan udc tinh chiém 40 — 45% trong lwong hat ca phé, hang nim nganh
ché bién ca phé thai ra khoang 765 ngan tan vo. Con s khong nho nay doi hoi phai co
bién phap xur 1y thich hop, dam bao vé sinh méi truong. Trén thé gidi, ngudi ta cling da
tién hanh nghién ctru tan dung va xtr 1y vo ca phé nhu tan dung lam thic in gia sdc va
tach mot sd chat. Trong nudce, vo ca phé chu yéu duoc cac ho nong dan st dung déu
hoai 1am phén hitu co, bon tré lai cho vuon ca phé. Gan day, mot s6 dé tai nghién ciru
cling thir nghiém sir dung ngudn phé thai nay dé 1am ruou vang, 1am phan vi sinh tir vo
ca phé hodc tach chiét pectin. Pectin 14 thanh phan chi yéu cua 16p nhét, chiém tir 20 -
23% tong trong luong kho cua trai ca phé. Trong 16p vo, ham lugng pectin ciing 1én dén
17% (Nguyén Pirc Lugng, 2010). Viéc sir dung ngudn pectin doi dio trong vo trai ca
phé dé cam tng sinh enzyme pectinase tir cac vi sinh vat khong nhiing gitp tan dung t6t
nguon phé liéu nong nghiép niy ma con nang cao hi¢u qua qua trinh ché bién ca phé
theo phirong phép wét. Trén co s d6 ching toi thyc hién dé tai “Tan dung 16p nhét trai
ca phé dé nudi cdy vi sinh thu nhan enzyme pectinase nham 1am trong ruou vang”.

2. Vat liéu va phwong phap

Vit ligu:

e Trai ca phé: thudc gidng ca phé vi (Robusta) Iy tir vueon cua ho dan thudc xa
Lién Bam, huyén Di Linh, tinh Lam Dong.

e V6 ca phé kho: trai ca phé tuoi duoc xay xat dé tach phan vo, say khd vo cho
dén khi d6 am con khoang 10%.

e Dijch nhét: trai ca phé tuoi sau khi xay x4t tich phan vo duoc ngdm nudc voi
ty 1& 1:1 (v/v), khudy déu trong 24 gio dé tach hét Iop nhét bam trén hat ca phé

e Ruou vang: duoc san xuat tir gidng nho Sawignon blanc. Rugu vang duoc git
& nhiét do phong (~30°C), sau 2 nam ké tir ngay dong chai duoc sir dung dé
thir nghiém

35



https://doi.org/10.37550/tdmu.V]S/2020.01.011

e Céac chung Bacillus sp.: Ba 01, Ba 02, Ba 03, Ba 04, Ba 05, Ba 41 va Ba 79
duoc phan 1ap tir méi truong dat, do phong thi nghiém vi sinh tng dung,
truong dai hoc Tha Dau Mét cung cap.

e Céac chung Aspergillus niger: Asp T1, Asp T4, Asp D2 va Asp B3 dugc phan
lap tir c&c loai vo cam, vo chanh, cui budi, do phong thi nghiém vi sinh ung
dung, trudng dai hoc Thi Dau Mt cung cap.

e MBoi trudng dinh tinh kha ning sinh pectinase cho vi khuan (MT1): pectin
0,5g; glucose 0,05 g; pepton 0,2g; NaCl 3g; K;HPO, 1,59; KH,PO, 1,5¢g; agar
20g; nuée cat vira da 1 lit.

e Moi truong dinh tinh kha ning sinh pectinase cho ndm méc (MT2): pectin 0,5
g; agar 20g; nudc cat vira du 1 lit.

e MOi truong ting sinh vi khuan Bacillus sp. (MT3): glucose 20g; pepton 10 g;
nudc gia dau 10% vira da 1 lit

e MOoi trudng ban ran nudi cdy nAm méc sinh pectinase: cdm 75%; triu 16%;
chét cam tng 8%; (NH.),S0. 1% (Ashfaq K., 2012; Tivkaa A., 2012).

Phwong phap nghién cuu:

Dinh tinh kha nang sinh enzyme pectinase trén maéi truong thach dia: Cac ching
vi sinh vat tir cac 6ng thach nghiéng duoc ciy vao mdi truong dinh tinh twong Gng; cac
chang Bacillus sp. ciy trén méi truong MT1; cac ching Aspergillus niger cy trén moi
truong MT2. U & nhiét ¢ phong (30°C), sau 3 ngay, xac dinh vong phan giai pectin cua
cac chung voi thude thir lugon (L& thi Thu Trang, 2011).

Pinh lwong dwong khik theo phirong phdp Miller: Tron déu 0,5ml dich loc voi 0,5
mL thudc thir DNS, dun s6i cach thay trong 5 phut, thém nuéc cat cho du 5ml va so
mau & budc song 540nm. Ham lugng duong khir trong dung dich dugc xac dinh thong
qua dudng chuan cua duong glucose (Nguyén Vin Mui, 2007).

Xac dinh hogt tinh enzyme pectinase bang phwong phdp dinh lwong dwong khit:
Tron déu 0,5ml dung dich enzyme pectinase véi 0,5ml dung dich pectin 0,5% pha trong
dém acetate pH 5.0, u & 40°C trong 60 phat. Thém 1 ml thubc thir DNS, dun sbi cach
thuy trong 5 phut va so mau ¢ buéc song 540nm (Lam Thi Kim Chau, 2004). Mot don
vi hoat do (UI) enzyme pectinase 1a luong enzyme téi thiéu trong diéu kién chuan
(40°C, pH 5...) thuy phan pectin trong 1 pht tao ra 1 pumol D-galacturonic acid.

Téach chiét pectin: Vo trai ca phé va dich nhét dugc ngam trong thoi gian 1 gio véi
dung dich acid citric 5% & nhiét do 85 °C, ly tdm tach dich chiét, ¢é nguoi. Dung con
96° dé két tua pectin trong dich chiét, tién hanh loc va thu két taa pectin thd bang giy
loc siy kho da biét truéc khédi lwong khong ddi. Cudi cuing, rira két tia pectin thd bang
cdn lanh nhiéu lan va say kho ¢ 50°C dén trong luong khong doi. Két tia pectin thd sau
khi siy duoc dé ngudi va xéac dinh khdi lwong bang can phan tich (Ermias Grim, 2016).
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Xz Iy théng ké: Céc thir nghiém trong phong thi nghiém duoc tién hanh lap lai it
nhét 3 1an va phan tich ANOVA bing phan mém Stagraphic Centurion XV.

Bé tri thi nghigm:

Pdnh gid mét sé thanh phan sinh hoa cua vé tréi ca phé: Vo ca phé kho dugc xay
nhuyén duogc str dung dé danh gia mot sé thanh phan sinh héa nhu ham lwong pectin,
duong khir, dam tong sd, pH 10% trong nudc va do am. Két qua danh gia cac chi tiéu
nay 1a co s& dé nudi cay cac chung vi sinh vt sinh tong hop enzyme pectinase.

Dinh tinh kha nang sinh pectinase cua Cac chung vi sinh trén méi truong thach
dia: Céc chung Bacillus va Aspergillus niger tir cac 6ng thach nghiéng duoc ciy Ién céc
moi truong dinh tinh, sau khoang thoi gian 3 ngay, xac dinh duong kinh vong phén giai
pectin véi thube thir lugon. Vang c6 hoat tinh cia enzyme pectinase sé trong sudt,
khong hién mau nau do véi thuae tha lugon. D (mm) =V —v. Véi V: duong kinh vang
hoat tinh ctia enzyme pectinase; v: duong kinh vong tang trudng cia chung vi sinh vat.

Pdnh gia ham lrong mét s6 thanh phan sinh hda cia vo tréi ca phé: Trai ca phé
chin d6 sau khi thu hai dugc rira sach, dé khd tu nhién; tach 16p vo ngodi va dich nhét
dé xac dinh ham lugng mot sb thanh phan sinh hoa nhu: ham lwong pectin; ham luong
dam tong s6, ham lugng duong khir, pH, d6 am.

Kha nang cam ing Bacillus sinh pectinase cua vo ca phé khd: Céc chung Bacillus
sp. duoc tang sinh trén méi truong MT3, sau 24 gio, cay 2 ml gidng vao cac binh tam
giac chira 75 g méi truong ban ran ¢ thanh phan dich nhét ca phé 60%; bap xay va ba
dau nanh 40% (bang 1). Sau thai gian u 3 ngay & nhiét d6 phong (30°C), canh truong
duogc siy khd ¢ 45°C va xac dinh hoat tinh enzyme pectinase bang phwong phéap dinh
luong duong khi.

Bdang 1. Thanh phan mdi trwong nudi cay Bacillus sp. thu nhdn pectinase

Nghiém thitc | Dich lép nhét (%) | Bip xay (%) | B& dau nanh (%)
NT1 60 28 12
NT2 60 24 16
NT3 60 20 20
NT4 60 16 24
NT5 60 12 28

DPdnh gid kha ndng cam ing vi ndm sinh pectinase cuia lép nhét trai ca phé: Céc
chung Aspergillus niger tir méi truong thach nghiéng duoc cay vao cac erlen chira 25 g
moi trudng ban rin ¢é thanh phan co chat nhu bang 2, (NH4)2SO4 1%, d6 am 44%. Mat
d6 gidng ban dau khoang 107 bao tu/g canh truong. U & nhiét do phong (30°C). Sau 5
ngay, thu nhan va siy khé cho dén khi d6 am con khoang 10%. Xac dinh hoat do
pectinase trong canh truong bang phuong phap dinh lugng duong khi.
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Bdng 2. Thanh phdan méi trirong nudi cdy Aspergillus niger thu nhdn pectinase

Nghiém thac Cam gao (%) Vo ca phé (%)
NT1 50 5
NT2 45 10
NT3 40 15
NT4 35 20
NT5 30 25

Thit nghiém lam trong rwou vang cua ché pham pectinase: Ruou vang c6 dung
tich 750ml duoc dé yén cho ling trong thoi gian 2 ndam. Gan phan ruou trong phia trén
cho, phan ruou ¢ chira cin phia dudi con lai khoang 150ml. Lac déu ruou roi bo sung
dung dich enzyme pectinase. Thi nghiém bao gém cac nghiém thuc 2,5 Ul/lit rwou; 5,0
UI/ lit ruwou va 7,5 U/t rwou. Cac dung dich phan tng duoc lic déu véi tée o6 100
vong/ phut, trong cac khoang thoi gian 60, 120 va 180 phit. Rugu vang dugc tham do
d6 hap thy anh sang sau d6 do do6 truyén suét & budc song 520nm. Cac nghiém thire dbi
ching duoc thuc hién trong ciing diéu kién véi ché pham pectinase da bi bat hoat bang
cach dun cach thay 15 phat. Do truyén subt T (%) = 1/10” ; véi A 1a d6 hap thu anh
sang ¢ budc séng 520nm. Do truyén sudt gia ting duoc tinh bang do truyén suét cua cac
nghiém thtc trir cho do truyén sudt ciia nghiém thirc d6i chimg tuong Gng.

3. Két qua
3.1. Pdnh gid ham lweng mét sé thanh phan sinh hoa cria vé trai ca phé

L6p vo chiém dén 41,6% trong trai ca phé chin. Pay 1a ngudn nguyén liéu giau
duong va cac chét dinh dudng khac. Két qua kiém tra mot s6 thanh phan sinh hda trong
I6p vo va dich nhét dugc thé hién trong bang 3.

Bdng 3. M4t sé chi tiéu sinh hoa trong 16p vé va lép nhét cia trai ca phé

Thanh phén sinh héa Lép vo trai Lép nhét

Nito tong s6 (g/kg) 13,50 + 0,90 2,50 £ 0,20
Duong khir (%) 2,57+0,17 0,41 + 0,02
Pectin (%) 1,60 +2,10 7,94 0,20
Do am (%) 76,00 0,60 -
PHi20 52+0 47+01

Qua trinh ché bién ca phé theo phuong phap w6t thai bo nhiéu thanh phan cua trai
nhu 16p v6 va 16p nhét. Nhitng phé lidu ndy ¢ chira mot sé chat dinh dudng nhu dam,
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duong kha, pectin voi ham lugng nhat dinh, trong d6, ham luong pectin trong I6p nhat
1én dén 7,94%. Trong khi d6, dich nhét tir quy trinh ché bién ca phé theo phuong phap
uot dén nay van chua c6 bién phép tan dung, dung dich pectin véi d6 nhét cao 1a thanh
phan kho phan hay s& 1am gia ting chi phi xtr Iy méi truong cua cac nha may. Dich thai
giau pectin nay co thé duoc tan dung dé tach chiét pectin sir dung trong Ianh vuc thuc
pham hoic cam ng cac chang vi sinh vat san xuat enzyme pectinase. Lp vo trai véi
ham luwong dam va duong khir cao s& thuan loi cho viéc nudi cdy thu sinh khéi cac
chung vi sinh vat.

3.2. Dinh tinh khd ndng sinh pectinase ciia cac chiing vi sinh

Céac chung Bacillus sp. va Aspergillus niger duoc cdy 1én cac moi trudng dinh
tinh, sau khoang thoi gian 3 ngay, xac dinh duong kinh vong phan giai pectin voi thuc
thir lugon. Két qua dugc thé hién trong hinh 1:
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Hinh 1: biéu do thé hién dwrong kinh vong phan gidi pectin cua c&c chuing vi sinh vat.
Céc ki tur trén céc cot biéu thi mirc d@é sai khac ¢ d tin cdy 95% (P<0,05).

Hau hét cac chang vi khuan va nim sir dung trong nghién ctru déu c6 kha ning
sinh enzyme pectinase. Pectinase tir Bacillus sp. ¢6 hoat tinh manh va khuéch tan tot
trong moi truong thach. Sau 3 ngay, duong kinh vong phén giai pectin cta cac chang
dat tir 21 — 46mm. Chung Bacillus Ba 79 c6 vong phén giai cao vuot troi so vai cac
chang con lai, dat 46mm. Trong khi d6, mac du céc chung Aspergillus niger c6 thé phat
trién tot trén moi truong dinh tinh, nhung lwong enzyme pectinase sinh ra khdng nhiéu
va khdng khuéch tan xa trong méi truong, vong phan giai pectin gan sat mép vai vong
tang trudng ctia ndm, dat trung binh tir 1,3 — 1,7mm, riéng chung Asp B3 c¢6 duong kinh
vong phan giai 16n nhit, dat trung binh 6,7mm sau 3 ngay u. Tir két qua trén, ching toi
chon cac chung Ba 79 va chung Asp B3 dé thar nghiém kha ning cam ung sinh
pectinase trén moi truong ban ran.
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Hinh 2. Puong kinh vong phan gidi pectin cia cac chung vi sinh trén méi truong thach dia.

3.3. Khd néng cam g nam Aspergillus niger sinh pectinase ciia vé ca phé khd

Chung Asp D3 dugc cay vao cac méi trudng ban ran co chira vo ca phé véi thanh
phan thay ddi tir 5 dén 25%. Sau 5 ngay u & nhiét do phong, xac dinh hoat tinh pectinase
trong canh truong. Két qua duogc thé hién trong hinh 3.
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Hoat dg enzyme pectinase (Ul/gr)

Hinh 3: Anh hweng cua ty 1é Vo ca phé dén kha ndng cam img sinh pectinase trén Asp D3.
Cac ki tir trén céc cgt biéu thi mize do sai khac & dé tin cdy 95% (P<0,05).

Ham luong pectin trong vo ca phé khdng anh hudng nhiéu dén kha ning sinh tong
hop pectinase ctaa chung nghién cau, hoat d6 dao dong trong khoang 0,80 — 0,88 Ul/g. Hiéu
qua thu nhan enzyme pectinase tt nhat khi nudi cay trén méi truong chira 20% vo ca phé
va 35% cam gao. Tuy nhién, phuong an tan dung thanh phan pectin c¢d trong vo ca phé dé
nubi ciy nam Aspergillus niger thu nhan pectinase khong dem lai hiéu qua kinh té cao, hoat
do pectinase thu duoc trong canh trudng thap hon khi so véi nubi cy trén cac loai co chat
khac nhu b ca rdt, cii budi... Trong qua trinh nghién ctru, chiing t6i ciing thir nghiém nudi
cay céc chung Bacillus Ba 79 trén cé4c loai méi truong c6 chira vo ca phé, mic du cac chung
vi khuan nay phaét trién manh nhung kha ning sinh pectinase rat yéu. C6 thé do ham luong
dinh dudng trong vo ca phé cao nén chiing khong wu tién tong hop pectinase.
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3.4. Khd nang cam ung Bacillus Ba 79 sinh pectinase cia lép nhdt trai ca phé

Chuang Bacillus Ba 79 dugc cdy tir méi trudng ting sinh vao cic méi truong ban
ran c6 chira 60% dich tir I6p nhét cua trai ca phé. Sau 3; 4 va 5 ngay u & nhiét ¢o phong,
xac dinh hoat tinh pectinase trong canh trudng. Két qua duoc thé hién trong bang 4 va
biéu d6 3.

— 2.5 b
59 b b b .
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=3 a? e M 3 ngay
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Nghiém thirc

Hinh 4. Kha nang cam ung sinh pectinase tir Bacillus Ba 79 cua lop nhét trai ca phé

trén cac loai méi trrong va thoi gian nudi cay khéc nhau.
Céc ki tu trén c&c cot biéu thi mire d@é sai khac ¢ d tin cdy 95% (P<0,05).

Thanh phan pectin trong 16p nhét cua trai ca phé c6 kha nang cam ¢ng chang
Bacillus Ba 79 sinh pectinase t6t, hoat 46 enzyme dao dong trong khoang 2,01 — 2,26
Ul/g sau 3 ngay nudi cdy. Hoat do pectinase trong cac canh truong dat cuc dai & ngay
thtr tu sau d6 giam manh, dao dong trong khoang 0,86 — 0,89 Ul/g. Pectin trong 16p
nhét cua trai ca phé cam @ng sinh enzyme pectinase tot nhat khi nuéi cay ching Ba 79
trén moi trudng chia co chat 12 16% bap va 24% ba dau nanh, hoat do pectinase sau 4
ngay nudi cay dat 2,33 Ul/g, khac biét co ¥ nghia thong ké & do tin cay 95% so véi cac
nghiém thtc va thoi gian nudi cay khac.

Hau hét cac nghién ctu nudi vé ciy thu nhan enzyme pectinase déu tap trung sir
dung céc chung Aspergillus niger trén céac loai phé phu liéu giau pectin khac nhu cam
mi, cii budi, cli vo cam, cli vé chanh, vo x0di, vé chudi... hoat d6 enzyme t6i wu mot
sb nghién ctu cdng bd gan day nam trong khoang 5,38 — 5,88 Ul/ml (Tran Thi Thanh
Thuan, 2009; Nguyén Puc Lugng, 2010; Lé Thi Thu Trang, 2011). Rét it c6 nghién ciu
st dung dich 16p nhét tir trai ca phé dé cam uang sinh pectinase trén Bacillus. Nhiing két
qua nghién ctru ban dau cua ching toi cho thay tan dung dich nhot dé nudi ciy thu
enzyme pectinase s& thu duoc ché pham c6 hoat d6 khé tét. Ngoai ra, két qua nghién
ctru cOn gép phan nang cao gié tri qué trinh bién ca phé theo phuong phap uét.

3.5. Thir nghiém lam trong rwou vang ciia ché phdm pectinase
Ché pham enzyme pectinase dugc bd sung vao rugu vang ¢6 cin ¢ cac ty 16 2,5 ; 5,0
va 7,5 Ul/lit. Tac dung gia tang do truyén sudt caa ché pham dugc thé hién trong hinh 5.
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Hinh 5. Kha ndng lam ting dé trong riou vang cia ché pham enzyme pectinase.
Cac ki tir trén céc cgt biéu thi mize do sai khac ¢ dé tin cdy 95% (P<0,05).

Ruou vang sau 2 nam bao quan & nhiét do phong s& lang mot lwong cin déng ké
dudi day chai. Viéc bd sung enzyme pectinase tir vi khuan Bacillus Ba 79 di cho thiy
hiéu qua gia tang do trong cua rugu. Thoi gian cang lau, hiéu qua thuy phan I6p can
cang rd rét. O nghiém thac xt 1y 180 phut, luong pectinase b sung  ty 16 5 Ul va 7,5
Ul cho hiéu qua rd rét hon so véi ty & 2,5 Ul/lit, d trong cua ruogu gia tang lan luot
16,5 va 41,8% so véi d6i ching. Lép can lang cua ruou vang bao géom nhiéu thanh phan
khac nhau nhu pectin, protein dang soi va cac yéu té khong tan khac, két qua cua thi
nghiém budc dau cho thay hiéu qua lam ting do trong cua ruou, viéc phdi hop sir dung
véi cac ché pham enzyme khac c6 thé s& gilip nang cao chit lugng cam quan cua ruou
trong qua trinh bao quan.

4. Két luan

Trén moi truwong thach dia, chung Aspergillus B3 va Bacillus Ba 79 c6 duong
kinh vong phan giai pectin 16n nhat, lan luot dat trung binh 6,7mm va 46mm. Thanh
phan pectin trong vo ca phé c6 kha ning cam ung sinh Aspergillus niger B3 sinh
enzyme pectinase, tuy nhién, hiéu qua sinh tong hop caa chung khdng cao, hoat do chi
dat 0,88 Ul/g trén moi truong co chira 20% vo ca phé. Kha nang cam ung sinh pectinase
¢ Bacillus Ba 79 dem lai hiéu qua kha cao, hoat d6 enzyme dat 2,33 Ul/g sau 4 ngay
nubi ciy trén mdi truong cé chira 60% dich nhét ca phé, 16% bap xay va 24% ba dau
nanh. O ty Ié bd sung 7,5 Ul/Iit, thoi gian xt ly 180 phut, ché pham pectinase c6 kha
nang lam tang d¢ trong cua rugu vang 41,8%.

Loi cdm on = Xin chan thanh cam on sw hé tro kinh phi ciia Chieong trinh Sinh
vién Nghién ciu Khoa hoc, Truong Dai hoc Thu Ddu Mgt va s giup do cua
Trung tdm Nghién cizu va Thuc nghiém triueong Pai hoc Thu Ddu Mét; xin cam
on sy ho tro cua sinh vién Nguyén Trurong Nam — Khoa Tai nguyén Méi truong
da ho tro trong mgt so cng viéc.
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