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TOM TAT

Vi khuan phan giai pectin da duoc nghién ctru tir vo mot s6 loai trai cay. Két qua
cho thdy sd luong vi khuan cé hoat tinh pectinase dao dong trong khoang 0,12 x
108 dén 13,52 x 108 CFU/g. Trong 120 chung vi khudn phéan lap tir vo trdi cay giau
pectin, ching toi da tuyén chon dwoc 3 chung vi khudn M70, M82 va M84 c6 kha
nang phan giai pectin manh véi duwong kinh vong phan giai lan lwgt 1a 21,67 mm,
21,83 mm va 22,67 mm. Két qua budc dau da xac dinh duoc diéu kién nudi cdy toi
wu cho sinh tong hgp pectinase va tich lity sinh khéi ctia ba chung vi khuan M70,

MB82 va M84 véi thoi gian nuodi cdy la 72 gio va pH moi treong la 6,5.

Tw khoa: Phan 1ap, pectinase, vi khuan, tuyén chon.

1. MO PAU

Pectinase la enzyme thty phan co chdt pectin, dugc tng dung nhiéu trong san
xuat va doi song chi sau amylase va protease. Pectinase duoc tiing dung trong cac quy
trinh san xuat nham rat ngan thoi gian va ting hiéu suat thu nhan san phdm nhu trong
quy trinh chiét xudt nwdc qua va san xuat nudc giai khat, trich ly dau thyce vat, trong
ché& bién thirc dn chan nudi, xtr ly nuwdce thai, cong nghiép bong soi, san xuat gidy [5],...
Vi vai tro ting dung ngay cang tang trong san xuat cong nghiép va tiém nang phat
trién trén thi truong thuong mai, pectinase ngay cang dwoc chu trong nghién cttu va
phat trién trong linh viec cong nghé sinh hoc.

Hién nay, nhiéu nghién cttu vé enzyme pectinase c6 ngudn goc tir vi sinh vat da
duwoc cong bs, nhung chu yéu la pectinase cia ndm mdc, con cac nghién ctu vé
pectinase tit vi khuan van rat han ché. Do d6, viéc nghién cttu cac chung vi khuan cé
kha nang phan giai pectin 1a rat can thiét va c6 y nghia, nham da dang héa nguén cung
cap enzyme pectinase vi sinh vat, phat hién nguén gen vi khuan c6 kha ning phan giai
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pectin manh vn ¢6 san trong tw nhién 1am co sd cho cac nghién cttu tng dung enzyme
nay trong san xuat va doi song. Vi khudn phéan giai pectin c6 kha nang phat trién
nhanh trén cac loai vo trai cay. Mat khéac, phé liéu cua nganh cong nghé thuc pham la
vo trai cdy dwoc thai ra hang ngay la rat 16n. Loi dung nguén phé€ liéu nay dé€ tng
dung trong viéc san xudt pectinase quy mo 1on, dong thoi giam thiéu lwgng xac ba
thirc vat thai ra moi truong.

2. POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. D6i twgng nghién ctiru

Céc chung vi khuan c6 kha nang phan giai pectin duoc phan lap ttr vé mot s6
loai trai cdy nhu cam sanh, cam Vinh, quyt, chudi, budi da xanh, ... duoc thu tai cac chg
trén dia ban thanh phd Hué.

2.2. Phuwong phap nghién cttu

- Phuong phép phan lap va dém sd luong té€ bao: vi khuan duwoc phéan lap trén
moi truong Vinogradski thach dia c6 bd sung co chat pectin (phuong phap Koch). Dém
s6 lwong t& bao vi khuan bang phuwong phép gian tiép thong qua s& luong khuan lac
moc trén mai treong thach dia [1].

- So tuyén truc ti€p cac chung vi khuan ¢ kha ndng sinh enzyme phéan giai
pectin: tién hanh cdy vach trén moéi treong thach dia véi pectin 1a nguén carbon duy
nhét (5 g/L). Kha nang sinh tdng hop enzyme pectinase dugc danh gia dwa vao kinh
thuede vach phan giai pectin (bao gom ca vach cay) sau khi nhudm bang thudc nhuém
Lugol [1].

- So tuyén gian tiép vi khuan cé kha nang sinh enzyme phan giai pectin: nudi
cdy lac cac ching vi khudn da tuyén chon & nhiét d6 phong thi nghiém trong moi
treong dich thé Vinogradski-pectin véi lwgng vi khuan cay vao méi binh 1a 5 mL dich
huyén phti/30 mL mbi treong véi tdc dd 14c 120 rpm trong thoi gian 3 ngay. Sau do
tién hanh loc dich nudi cdy bang may htt chan khong, thu dich enzyme d€ xac dinh
hoat tinh pectinase bang phuong phép khuéch tan trén dia thach [1].

- Tham do anh huong ctia mot s6 diéu kién nudi cdy dén hoat tinh cta
pectinase va sy tich lity sinh khéi ctia cac chung vi khuan: nuoi cdy cac chung vi khuin
da chon trong moi truong Vinogradski dich thé véi ngudn carbon duwoc thay bang
pectin trong cac diéu kién thoi gian (12 gio, 24 gio, .... 96 giv), pH mdi truong duoc
thay doi (pH = 4,0; 4,5;...7,0) . Sau khi nudi cdy, xac dinh sinh khdi tich lity va hoat tinh
pectinase ctia ching vi khuan [1] [3].
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- Xt ly s0 liéu: thi nghiém duoc ldp lai ba Ian, s6 liéu duoc xw li b??mg thong ke
mo ta (Microsoft Excel 2010) va phan tich ANOVA (Duncan’s test p < 0,05) bang
chuong trinh SPSS 20.0.

3. KET QUA VA THAO LUAN
3.1. Phén 14p va xac dinh sd lugng t&€ bao vi khuin phan giai pectin

Bdng 1. S6 lugng vi khuan phan giai pectin trong cdc mau phan lap

STT Loai mau Ky hiéu miu pH mau CFU/gam mau (x 10%)
1 V6 cam sanh MS1 5,43 2,50
2 Vo quyt Nam Dong MS2 3,70 4,51
3 V6 chudi MS3 5,97 0,58
4 V6 cam sanh MS4 5,35 0,85
5 Vé cam sanh MS5 4,27 1,17
6 Vé cam sanh MS6 4,46 0,12
7 Vo6 buoi da xanh MS7 6,86 13,52
8 V6 cam Vinh MS8 4,23 0,87
9 Vo quyt Nam Bo MS9 511 5,19
10 Vo6 buwdi Nam Roi MS10 6,42 0,38
11 Vo quyt vang MS11 4,64 1,35
12 Vo qua sung MS12 6,87 0,16
13 Vo quyt duong MS13 4,54 2,02
14 V6 cam sanh MS14 5,86 1,90
15 Vo6 budi da xanh MS15 6,87 11,26
16 V6 cam sanh MS16 6,29 2,29

Tt 16 mau vo trdi cdy khac nhau véi phwong phdp phén lap trén moi truong
Vinogradski thach dia c6 b sung co chat pectin, két qua vé s lugng vi khuan cé kha
ndng phan giai pectin dugc trinh bay ¢ bang 1.

SO liéu bang 1 cho thdy, s6 luong vi khudn phan b ¢ cac loai vo trai cay khac
nhau la khong gidng nhau. Nguyén nhan cé thé 1a do loai mau, vi tri thu mau, mirc &6
hu hong & cac loai vo trai cay 1a khac nhau. S8 lugng vi khuan trong 16 mau phan lap
o su chénh léch 10 rét, dao dong trong khoang 0,12 x 108 dén 13,52 x 108 CFU/g. Trong
d6, mau MS7 phan 1ap tr vo budi da xanh c6 s6 lwong vi khuan cao nhat, dat 13,52 x
108 CFU/g, s& luong vi khuan thap nhat phan 1ap dwoc tir mau vé cam sanh MS6 (0,12
x 108 CFU/g).

3.2. So tuyén truc ti€p va sang loc chung vi khudn c6 kha ning phéan gidi pectin
manh

b€ danh gia kha nang phan giai pectin ctia cac chung vi khuan phan lap duoc,
tién hanh cay truc tiép vi khuan trén moi truong Vinogradski thach dia véi nguon

carbon la pectin. Vling phan giai dwoc phét hién bang thudc nhuém Lugol va kha nang
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phan giai pectin duwoc x4c dinh bang kich thudc cta vach phan giai (bao gom ca vach
cdy). Két qua dwgc trinh bay ¢ bang 2.
Bang 2. Kha nang phan giai pectin ctia cac chiung vi khuan phan lap

trén moi truong thach dia bd sung pectin

Kha nang phan giai Kich thwéc vach phan giai (mm) S6 chiing vi khudn Ty 1é (%)

Yéu <10 76 63,33
Trung binh 10-<15 24 20,00
Manh 15-20 13 10,84
RAt manh >20 7 5,83

Tat ca 120 chung vi khuan phan lap duwoc déu cé kha nang phan giai pectin
nhung ¢ cac mirc d6 khac nhau. Trong d6, cac ching vi khuan c6 kha nang phan giai
pectin manh va rat manh chiém ty 1&é kha thdp (10,83% va 5,83%), trong khi dé cac
ching phan giai pectin yéu chiém ty 1é cao nhat (63,33%).

3.3. Tuyén chon gian tiép

Tt két qua so tuyén, trong s6 120 chung vi khuan phan 1ap, chung toi chon ra 7
chung la M35, M68, M70, M76, M82, M84, M88 c6 kich thudc vach phan giai pectin 16n
(14,33 mm dén 22,67 mm) dé€ sit dung cho tuyén chon gian ti€p.

Céc ching vi khudn dwoc nudi cay lac trong moi trueong Vinogradski dich thé
v6i nguon co chat la pectin. Sau 3 ngay, thu dich chiét enzyme va xac dinh vong phan
gidi pectin bang phuong phép khuéch tan trén thach. Hoat tinh pectinase duwoc xac
dinh bang hiéu s8 gitta duong kinh vong phan giai (D) va duwong kinh ctia 16 thach (d).
Két qua duoc trinh bay ¢ hinh 1.
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Puong kinh vong phén giai

Hinh 1. Buong kinh vong phan giai pectin cua cac chung vi khuan
Nhu vay, véi 7 chung vi khuan sang loc ¢6 3 ching dwgc danh gia la c6 kha
ndng phan giai pectin manh. Chung M70 c¢6 duong kinh vong phan giai la 21,67 mm,
chung M82 la 21,83 mm va chung M84 la 22,67 mm. Két qua nay twong tw véi mot s6
cong trinh nghién cttu cung linh vic. Anam Tariq va Zakia Latif (2012) da phan lap
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duoc 61 ching vi khuan, trong d6 c¢6 16 chung cho duong kinh vong phan giai tir 8
mm dén 22 mm [4].

Ba chung M70, M82, M84 dugc chon dé€ tién hanh tham do mot sd diéu kién
nuoi cay toi uu.

Hinh 2. Vong phan giai pectin cua 3 chung vi khuan M70, M82 va M84

3.4. Anh huéng ctia mét s6 diéu kién nuéi cdy dén sinh tdng hop enzyme pectinase
ciia vi khuan
3.4.1. Anh hwéng ciia thoi gian nudi ciy

Cac chung vi khuan dwgc nuoi cay trong mdi treong dich thé voi cac khoang thoi
gian khac nhau ttr 12, 24,... dén 96 gio, sau d6 xac dinh hoat tinh pectinase va sinh khoi
tich lay. Két qua thé hién & bang 3.

Bing 3. Anh hudng ctia thoi gian nudi cdy dén su tich lity sinh khéi va hoat tinh pectinase

cua vi khuan

Chung M70 Chung M82 Chung M84
Thoigian | o hihei | DU | Ginhkhgi | PYO"8 | Ginhkhei | DUOM8
nuoi cay . kinh vong . kinh vong . kinh vong
(gid) kho phén giai kho phén giai kho phén giai
(mg/mL) (mm) (mg/mL) (mm) (mg/mL) (mm)
12 1,048 0,00¢ 0,81h 12,17¢ 0,250 0,00f
24 1,09¢ 8,00¢ 0,958 15,674 0,338 0,00f
36 1,40 11,334 1,06f 16,504 0,54¢ 12,504
48 1,40 18,67¢ 1,10 20,50¢ 0,844 13,83¢
60 1,464 20,17> 1,254 21,67° 1,880 23,330
72 2,402 21,672 2,682 23,672 2,392 25,672
84 1,630 12,174 1,830 15,834 1,44¢ 14,00¢
96 1,55¢ 8,50¢ 1,42¢ 11,50 0,75¢ 8,17¢

Ghi chii: Céc chir cdi khdc nhau trén ciing mot cdt chi sw sai khdc trung binh mau cé y nghia

thong ké voi p < 0,05 (Duncan’s test).
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K&t qua nghién ctru cho thay rang hoat tinh pectinase va sinh khéi kho cua ca 3
chung vi khuan tang dan trong thoi gian nudi cdy tr 12 gio dén 96 gio. Ca 3 chung
M70, M82 va M84 déu dat hoat tinh pectinase cuc dai ¢ thoi diém 72 gio. Doi voi
chung M70 duong kinh vong phan giai dat cuc dai la 21,67 mm, chang M82 la 23,67
mm, va chting M84 1a 25,67 mm. Sau 84 gio nudi cdy, hoat tinh pectinase bat dau giam

manh.

Theo Pang Thi Mai Phuwong (2010), thoi gian nudi cdy t6i wu d6i v6i Bacillus
licheniformis la sau 96 gio, con d6i v6i Bacillus subtilis 1a 120 gio [2].

3.4.2. Anh hwéng ciia pH moi trieong

Ba chung vi khuan tuyén chon duwoc nudi cdy trong moi treong dich thé voi cac
pH méi treong khac nhau ttr 4,0; 4,5;... 7,0. Hoat tinh pectinase va sinh khdi tich lay
duoc thé hién ¢ bang 4.

Tt két qua thi nghiém chiang t6i nhén thay, 2 chung vi khuan M70 va M82 c6
kha nadng sinh pectinase trong khoang pH 5,5 - 7, chung M84 trong khoang 5 - 7. pH t6i
wu ddi voi 3 chung vi khuan la 6,5; ¢ khoang pH nay duong kinh vong phan giai
pectin va sinh khoi ctia cac chung vi khuan déu dat cyc dai. Thé hién manh nhat 1a
chung M84 véi hoat tinh pectinase dat 28,50 mm va sinh khéi tich lay la 5,05 mg/mL.

Bing 4. Anh hudng ctia pH moi trieong dén sy tich Iy sinh khéi va hoat tinh pectinase

ctia vi khuan

Chung M70 Chung M82 Chung M84
pHmoi | Sinhkhéi | DV | Sinhkhéi | . 2U°"8 | Sinhkhei | DUO"8

\ R kinh vong R kinh vong R kinh vong
truong kho phan gii kho phan giai kho phan giai

(mg/mL) (mm) (mg/mL) (mm) (mg/mL) ()

4,0 1,19 0,00 1,838 0,00 0,44s 0,00¢

4,5 1,31f 0,00e 2,14 0,00 0,49¢ 0,00¢

5,0 1,52¢ 0,00¢ 2,19¢ 0,00 0,57¢ 4,67¢

55 2,444 3,674 2,554 14,334 1,284 13,67¢

6,0 3,511¢ 23,500 3,59¢ 21,170 3,64¢ 16,17¢

6,5 4,252 26,502 3,852 25,002 5,052 28,502

7,0 4,04° 22,67¢ 3,72b 16,33¢ 4,52b 20,000

Ghi chii: Cdc chir cdi khdc nhau trén ciing mot cdt chi sw sai khdc trung binh mdu cé y nghia
thong ké véi p < 0,05 (Duncan’s test).
Két qua nay ciing twong dong véi nghién ctru ctia Bdang Thi Mai Phuong (2010),
hoat dd pectinase ting nhanh khi pH méi truong nudi ciy ting tir 3,0 dén 6,0. O
Bacillus licheniformis, hoat tinh pectinase dat cuc dai tai pH moi truong nudi cay la 6,0.
Trong khi d6, Bacillus subtilis ¢6 hoat tinh pectinase cao nhat 6 pH moéi truong 7,0 [2].
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4. KET LUAN

- S8 Iwong vi khuan c6 kha nang phan giai pectin phan 1ap duoc trong cadc mau
vo trai cdy dao dong trong khoang 0,12 x 108 dén 13,52 x 108 CFU/g.

- Ttr 16 mau vo trai cay khac nhau da phan 1ap dwoc 120 ching vi khuan c6 kha
ndng phan giai pectin. Trong d6, ching ¢ kha nang phan giai pectin yéu chiém ty 1&
cao nhat 63,33%, chiing c6 kha ndng phan giai pectin rat manh chiém ty 1¢ thap nhat
5,83%, chung c6 kha nang phan giai trung binh chiém 20,00% va chung c6 kha nang
phan giai manh chiém 10,84%.

- Tuyén chon dugc 3 chung vi khuan M70, M82 va M84 ¢6 kha nang phan giai

pectin manh véi duong kinh vong phan giai lan luot la 21,67 mm, 21,83 mm va 22,67
mm.

- Biéu kién nudi cay toi wu cho sinh tong hop pectinase va tich lay sinh khoi
cua ba chung vi khuan M70, M82 va M84 la 72 gio nudi cay va pH moi truong la 6,5.
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ABSTRACT

Bacterial strains capable of pectinase activity from several fruit peels have been
studied. The results showed that the number of pectinolytic bacteria ranged from
0.12 x 108 to 13.52 x 108 CFU/g. Among 120 bacterial strains isolated from pectin —
rich fruits, 3 strains with high pectinase activity, namely M70, M82 and M84, were
selected; their ring diameter of clear zones were 21.67 mm, 21.83 mm and 22.67
mm, respectively. The preliminary studies revealed that the optimal culture
conditions for pectinase biosynthesis and biomass accumulation of those 3 isolates

were 72 hours of culture and medium pH 6.5.

Keywords: Bacterial, isolation, pectinase, selection.
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