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TOM TAT

Pectinase la mot enzyme déng vai tro vo cung quan trong trong cac nganh cong nghiép xanh. Trong nghién cuu
nay, dich nudi ciy Bacillus licheniformis V114 dugc tinh sach so bo bang cac phuong phap két tia protein khac
nhau, két qua cho thay phuong phéap taa mudi amonium sulfat véi ndng d6 60% cho hoat tinh pectinase cao nhat
dat 1319,656 + 63,688 U/L. Biéu kién phan wng thich hop cua pectinase tir ching B. licheniformis V114 13 60°C
trong pH trung tinh. Khdng nhiing vay, enzyme nay twong d6i bén trong khoang nhiét do tir 25 — 50°C khi giir
duoc hoat tinh trén 90% sau 75 phut , tuy nhién lai kém bén trong pH acid hoic base. Vi cac chat d& gay anh
huong dén do bén va hoat tinh cua enzyme, pectinase tir chung B. licheniformis V114 gan nhu khong bi anh
huong bai DMSO va tang nhe khi u véi Tween 80 (115,4%), nhung lai bi @c ché manh boi CaCl,, CuSQ,, va
EDTA véi hoat tinh con lai lan luot 1a 65,3%, 48,8% va 37,6%. Trong khi dé, SDS, HgCl, va FeSO, gay mat
hoat tinh xuc tac phan hay pectin cua enzyme nay chi sau 1 gio 4. Nudc ép dia dugc u véi pectinase dat dugc
hiéu qua t6t nhat vé hiéu suat thu hdi va do trong & ndng d6 10% trong 120 phut; trong dé, dich enzyme tinh
sach so bo cho hiéu qua tét hon. Két qua thir nghiém kha nang thuy phan cua pectinase trén 16p cambi cho thy
hoat tinh cao nhat dat 141,665 + 28,114 U/L sau 30 phdt u vai vo6 ciy, lwong duong khir tang dan theo thoi gian
nhung téc d6 phan wng giam dan trong khoang thoi gian u tir 30 phit dén 4 gio.

Keywords: Bacillus licheniformis V114, b6c vo cdy, pectinase, xt 1y nudc ép hoa qua.

MO DAU

Hién nay, v&i strc tan phéa nang né tlr cac héa chat, chét thai doc hai tir cac nha may, xi nghiép, trai dat dang phai
ddi mat véi hang loat cac van d& nghiém trong nhw 6 nhiém khéng khi, thiéu hut nwéc sach, gidm da dang sinh
hoc do & nhiém va mét noi cw trd... He luy la bién ddi khi hau khién cho con ngudi phai hirng chiu thoi tiét khac
nghiét va thién tai voi tan sudt va hau qua ngay cang Ion. Béi vay, van dé bao vé moi treong va phat trién bén
vibtng dang la mét tiéu diém trong nhitng thap ky gan day. Enzyme, mét chia khéa xanh mang lai gidi phap cho
cac van dé& moi treong dang ngay cang dwoc quan tdm va (rng dung. M6t trong nhirng enzyme duoc thwong mai
héa va tiéu thu I&n nhét chinh I pectinase. Pectinase cé y nghia déc biét do chiing c6 nhiéu &ng dung trong cac
linh virc quan trong nhu thuc pham, dét may, d6 uéng, bét gidy va gidy va cac nganh céng nghiép nhién liéu sinh
hoc, kha ndng tan dung cac chét thai néng nghiép lam co chét va xt& ly nwéc thai cho cac nganh cong nghiép
(Haile and Ayele, 2022). Céc pectinase c6 ngudn géc vi sinh vat chiém 25% quy md enzyme c6ng nghiép va thyc
phdm trén toan thé gigi cling nhw sy gia téng thi trwdng theo thdi gian. Pectinase, mdt enzyme thudc nhém
hydrolase, la tap hop clia cAc enzyme thly phan hop chét pectic, chd yéu cé trong vi sinh vat va thuc vat bac
cao. Cac chét pectic 1a cac polysaccharide phtrc tap dang keo, ¢0 tinh acid, vé&i mach acid galacturonic dai va
duoc lién két vai nhau bang lién két glycoside. Trong dd, pectin la mot polysaccharide giau dwong rét quan trong
v&i thanh phan chinh la acid galacturonic va methanol, la mét trong nhirng thanh phan chinh cta ngii céc, rau,
trai cay va chat xo. Pectinase tham gia vao qua trinh trao ddi chat clia thanh té bao cling nhuw sy phat trién cla té
bao, sw 140 hda, qua trinh chin clia qua, qué trinh sinh bénh va rung qua. Pectinase c6 thé dwgc chiét xuét tiy
thyc vat hay cac loai vi sinh vat trong tw nhién. Tt nhirng nam 1970, pectinase da dwoc san Xuét thwong mai tlr
vi sinh vat, dac biét la t» ndm (Haile and Ayele, 2022). Ngoai ra, vi khuan ciing 1& mot nguon pectinase tiém nang.
Trong d6, Bacillus licheniformis da dwoc béo céo la vi khudn phan giai pectin rat tiém nang v&i hoat tinh 341
U/mL, dwoc phan 1ap tlr rau ci d& hdng (Rehman et al., 2015). Tuy nhién, do bén va sy kém 6n dinh cta enzyme
dwoc coi la mét trong nhixng han ché chinh d& dwa vao tng dung trong san xuét. Tang cudng tinh &n dinh va
duy tri mtc dd hoat ddng mong muén trong thei gian dai la hai diém quan trong dwoc xem xét khi lwa chon
pectinase. B&i vay, d& gép phan tim ra nhirng (ng vién phd hop, chiing tdi tién hanh nghién ctru cac déc tinh cda
pectinase tlr chdng Bacillus licheniformis V114. Sau khi kham pha ra diéu kién thich hop cho kha néng xtc tac
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cua pectinase, ching téi_tiép tuc khao séat tidm nidng cla enzyme nay vao (rng dung lam trong nwéc hoa qua va
béc vé cay nguyén liéu goé cirng.

NGUYEN LIEU VA PHUONG PHAP

Chung giéng: Chang Bacillus licheniformis V114 dwoc cung cAp tlr phong Vi sinh vat dat, Vién Céng nghé sinh
hoc, Vién Han lam Khoa hoc va Céng nghé Viét Nam.

Vat lidu: Cac mau vé cay duoc thu tv nha may gidy Bai Bang-Phiu Tho va An Hoa-Tuyén Quang. Dira gibng
Queen (Ananas comosus) cung cap b&i viwa dra Ninh Binh, mua tai siéu thj WinMart. Cac héa chét st dung tir
héng Sigma-Aldrich (M§), Merck, Serva (Btc), Himedia (An D). Héa chat s dung trong thi nghiém déu dat tiéu
chuan phan tich, & dang tinh khiét, dwoc st dung truc tiép hodc pha lodng theo ndng dé phu hop.

Mbéi trwong nghién clru: Mdi trwdng Ién men pectinase (M2) (g/L): pectin 3,0; cao hdm men 5,0; ammonium
sulphate 2,5; KzHPO, 2,5; KH2POy4, 2,0 (pH 7,0) (Ghani et al., 2013). Qua trinh Ién men sinh pectinase cla ching
vi khuan dwoc thwe hién & 37°C trong 3 ngay véi te do 1ac 180 vong/phit. Dich sau 1&n men dwoc ly tam 10000
vong/phut, trong 10 phut, loai bé sinh khéi thu dich enzyme thé.

Tinh sach so’ bé bang phwong phap két tha protein

Phwong phép tia bdng dung méi: St dung 4 loai dung méi khac nhau: methanol, ethanol, buthanol va aceton
de tda protein ti dich enzyme thd cta chang B. licheniformis V114 theo ty I& dung méi/dich chiet 1a 4:1 (v/v). Gity
tGa trong diéu kién -20°C trong it nhat 30 phat réi ly tam 12000 vong/phut trong 15 phut dé thu |4y tda.

Phwong phdp tia bdng muéi amonium sulfat: TGa protein & 3 néng d6 mubi: 30%, 60% va 80% (w/v). Can
mot lweng mudi da tinh toan theo ndng dé rdi dé tir tr mudi vao dung dich protein trong didu kién 0°C réi dé tda
& -20°C qua dém. Ly tam 12000 vong/phut trong 15 phut réi thu tda (Wingfield, 2001).Tién hanh thdm tich & 0°C
trong khoang 8 - 9 gi& hodc cho dén khi thir véi BaCl, khéng con tao két tia tréng.

Pién di: Gel polyacrylamid dwoc st dung dé& dién di protein vé&i ndng do 12,5% (Laemmli et al., 1970). Mau
protein dwoc b sung dém x& ly mau dye 5x véi ty 1& mau/ dye |a 5/1, bién tinh & 95°C trong 10 phut, sau d6 dé
& -20°C trong 1 phat. Tién hanh dién di ban gel réi nhuém b&ng dung dich nhuém PAGE trong 1,5 - 2 gi¢. Ban gel
dwoc tAy mau bang dung dich tAy PAGE dén khi hét mau xanh.

Xac dinh hoat lwc enzyme pectinase: Hoat lwc pectinase dwoc xac dinh béng phwong phap do lwong dudng
khir sinh ra tir 0,5% (w/v) pectin phan &ng véi 3,5-dinitrosalicylic acid (DNSA) h&p thu cuc dai & 540 nm. M6t don
vi hoat d6 pectinase dwoc dinh nghia 13 lwong enzyme can thiét d& giai phong 1 umol galacturonic acid trong
didu kién thi nghiém (Algahtani et al., 2021).

Nghién ctru tinh chét Iy héa cha pectinase

Khdo sat dnh hwéng cda nhiét dé 1én hoat tinh pectinase: Phan (ng cla dich enzyme va co chét pectin 0,5%
(w/v) & 50°C trong 30 phut dwoc t’hL_PC hién & cac nhiét do khac nhau ttr 25 - 60°C. Hoat tinh pectinase dwoc xac
dinh theo phwong phap quang pho (Algahtani et al., 2021).

Khdo sat 4nh hwoéng cda pH 1én hoat tinh va d6 bén cda pectinase: Dich enzyme dwoc pha lodng bdi dém
natri acetat 0,1 M pH 5,0; dém 0,1 M Na citrate pH 6,5, dém Tris-HCI 0,1 M pH 8,0, sau dé tién hanh xac dinh
hoat tinh theo phwong phéap quang phd (Algahtani et al., 2021). V&i dd bén, dich enzyme dwoc G véi dém véi cac
pH trén sau cac khodng thdi gian 50 phit va 80 phut & nhiét dd phong réi xac dinh hoat tinh con lai.

Khgo sat 4nh hwéng cda nhiét dé Ién dé bén cda pectinase: Dich enzyme dwoc G tlr 30 phat va 75 phat &
cac nhiét dé khac nhau ttr 25 - 50°C. Xac dinh hoat tinh enzyme con lai (Algahtani et al., 2021).

Anh hwéng cda cac chét tay rira |én hoat tinh cda pectinase: Dich enzyme duoc G véi mét sb chat thuong
dwoc st dung trong tay riva nhw dimethyl sulfoxid (DMSO), Tween 80, SDS va EDTA véi ndng do 2% (v/v) trong
1 gi&. Xac dinh hoat tinh enzyme con lai (Algahtani et al., 2021).

Anh hwéng cda céac ion kim loai Ién hoat tinh cda pectinase: Dich enzyme dwoc U v&i cac ion kim loai nhw
FeS04, CuSO4, HgCl, va CacCl, vé&i nong dé 2% (w/v) trong 1 gi¢d. Xac dinh hoat tinh enzyme con lai (Algahtani et
al., 2021).

Khao sat anh hwéng cua enzyme pectinase Ién nwéc ép hoa qua

Céc chi tiéu vé chat lvong dwoc khao sat qua 5 néng do enzyme (0% - déi chirng, 4%, 6%, 8%, 10%) voi 2
khoang thoi gian 0 1a 60 phut va 120 phdt trén moi 80 g nguyén liéu nwéc ép diva. Tién hanh bat hoat enzyme &
85 - 90°C trong 5 pht, ly tam 3000 vong/phut trong 15 phut, thu 14y dich d& danh gia cac tinh chét tiép theo.

Hiéu suét thu héi: La phan tram khéi lvong dich ép hoa qua thu dwoc sau khi x& Iy bang enzyme so véi khi
lwong ban dau.
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Do trong: Do quang phd hap thu dich qué & buéc séng 450 nm: % D6 trong = (ODpc-ODn)/ODpc % 100%
Trong dé: OD+n: OD cla dich qua da x& ly enzyme

ODgc: OD mau déi chirng (khdng xt ly enzyme)
Anh hwéng chia enzyme dén qua trinh béc vé cay

Dich enzyme pha loang dén ndng dd 50 - 100 U/L, G v&i Iép cambi cla vo  cay theo ty 1€ 500 mL/100 g. M&u dbi
chirng thay enzyme béng nwéc may. U & nhiét d6 phong trong 3 giéy, ldy mau 30 pht/lan, do pH dich ngam, kiém
tra hoat lwc enzyme con lai va ham lwgng dwdng khir (glucose) (Raettoe et al., 1993).

Xt Iy s6 ligu: Cac sb liéu duoc xi ly bang phan mém MS excel 2016, Thi nghiém duoc Iap lai 3 1an. Cac gia tri
dwoc biéu dién dwai dang A = SD (A la gia tri trung binh).

KET QUA VA THAO LUAN

Két qua nghién clru thu nhan enzyme pectinase tir dich |én men

Cac dich enzyme thé dwoc tinh sach so bo bé&ng 2 phwong phap: Phuong phap tla bing dung méi va phuong
phap tta mudi amonium sulfate béo hoa. Két qua dwoc trinh bay trong Bang 1 va Hinh 1.

Bang 1. Hoat tinh pectinase sau khi ta bang cac phwong phap khac nhau

Phwong phap tia Hoat tinh pectinase Hoat thh Hém lwong Hiéu suét
(U/L) twong doi (%) protein (ug/ml) (%)

Dich enzyme tho 1268,445 + 63,672 100+ 1,4 161,949 + 8,159 100,0 +5,0
Methanol 274,143 + 14,244 215+28 47,590 + 3,082 294+19
Ethanol 254,382 + 13,738 20,0+3,1 62,974 + 1,269 38,9+0,8
Buthanol 42,242 + 2,303 33+16 40,538 + 0,363 25,0+0,2
Aceton 141,363 + 7,365 11,1+11 72,077 £ 2,176 445 +1,3
Amonium sulfate ndng d6 30% 717,136 + 34,762 56,3 + 6,4 88,308 + 2,901 545+1,8
Amonium sulfate ndng d6 60% 1319,656 + 63,688 103,6 +5,5 230,359 * 15,230 1422 +9,4
Amonium sulfate n6ng d6 80% 916,620 + 44,931 72,0+15 233,949 + 29,010 1445 +17,9

Pectinase dwoc chia thanh ba nhém: (1) Hydrolase bao gdm polygalacturonase, PG; (2) Lyase/trans-eliminase
bao gdm pectin lyase, PNL va pectate lyase, PL va (3) Pectin esterase, PE. CAc pectinase tir cac ching khac
nhau ciing c6 cac khdi lwgng phan t& khac nhau nhuw pectinase t» ching Bacillus sp. DT7 (thuéc nhém pectin
lyase) nang 106 kDa (Kashyap et al., 2000), mét loai pectinase lyase khac tir B. subtilis ¢é khéi lwgng phan td 1a
38 kDa (Saharan and Sharma, 2019), mét b4o céo khac vé pectinase bén nhiét va chiu dwoc acid cé khéi lwong
36 kDa (Demir et al., 2011). Ngoai ra, ciing cé cac nghién ciru bao céo khédi lwong phan t&r pectinase nhé hon,
chang han nhw ching Bacillus subtilis BK-3 véi kich thuéc chi khodng 33kDa (Prajapati et al., 2021). Cac mau
tha dung mdi va tia mudi déu xuat hién mot bang dam cé khdi lwong < 35kDa, tuy nhién cac mau tda khac nhau
thi thu dwoc ham Iwong protein 1& khac nhau, d@m nhat & mau tia mudi amonium sulfate ndng dd 60% va 80% (wiv)
(Hinh 1).
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) Hinh 1. Pectinase ta béng cac phwong phap khac nhau )
A. Hoat tinh turong doi cda pectinase so véi ban dau; B. Dién di do SDS-PAGE cac mau tdga protein: 1-Marker;,2-Pectinase goc;
3-tda methanol; 4-tda ethanol; 5-tda buthanol; 6-tda acteton; 7-tda mudi 30%; 8-tda mudi 60%; 9-tda mudi 80% (w/v).

Phwong phap tia mubi da khong lam anh hudng dén hoat tinh ctia enzyme va la budc tinh sach so b ban dau
thu nhén enzyme (Hinh 1B). Tt» nhirng so liéu thu duoc, nhén thay phuwong phap tda bang mudi amonium sulfate
v&i nong do 60% (w/v) cho hoat tinh cao nhat, dat 1319,656 + 63,688 U/L, twong dwong véi 103,6 + 5,5% so voi
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hoat tinh clia dich nudi cy ban dau. Nhw vay, phwong phép tia mudi amonium sulfate nong do 60% (w/v) dwoc
Iwa chon dé thu dich tinh sach so bd dé danh gia mét so tinh chat ly héa trong cac nghién ctru tiép theo.

Nghién ctpu mét sé tinh chat cGia enzyme pectinase
Kh&o sat anh hwéng cda nhiét dé va pH phan dng Ién hoat tinh pectinase

Phan (rng cla dich enzyme sau tGa mudi amonium sulfate & néng dd 60% (w/v) va co chét pectin 0,5% (w/v)
duwoc thye hién & cac nhiét dd khac nhau tlr 25 - 60°C dé khao sat anh hwdng cla nhiét dd phan trng I&én hoat
tinh cla pectinase. Song song, khao sat pH phan &ng téi wu st dung dich enzyme pha loéng trong cac dém 0,1
M pH 5,0 - 8,0. Hoat tinh twong d6i & nhiét d6 25°C twong dbi thap, chi con 57,7%; trong khi dé, & 60°C, hoat
tinh clia pectinase tdng manh dén trén 155% so vé&i nhiét dd phan ng & phwong phap gbc (50°C). Nhw vay,
nhiét d6 thich hop cho phan Gng thr hoat tinh pectinase 1a 60°C. M6t s nhém nghién ciru trwdc day cho rang
pectinase tlr chi Bacillus, hoat dong ti wu trong khodng nhiét d 45 - 60°C ((Rehman et al., 2015), nhwng thap
hon so v&i pectinase cla B. licheniformis UNP-1 khi phan rng & 80°C (Jadhav and Pathak, 2019). Khao séat pH
phan &ng thich hop, cho thay hoat tinh pectinase twong dbi dat trén 70% trong khoang pH phan &ng 5,0 - 8,0,
Hoat tinh pectinase dat cwc dai & pH trung tinh 7,0. K&t qua nay twong déng véi pectinase tir Bacillus hoat déng
trong khoang pH thich hgp 5,0 - 8,0 (Algahtani et al., 2021, Prajapati et al., 2021).
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Khdo séat dnh hwéng ctda nhiét dé va pH dén dé bén cda pectinase

Pectinase tir chdng B. licheniformis V114 twong dbi bén sau 50 phat G & pH acid, ngwoc lai, enzyme kém bén
hon khi dwoc G véi pH 8,0 véi hoat tinh giam manh con 43,2%; tuy nhién sau 75 phut, hoat tinh con lai déu
khéng dén 70%. Nhw vay, pectinase tir ching B. licheniformis V114 khong bén trong méi trwdng base ciing nhw
méi trdng acid khi tiép xic mét khoang thoi gian dai.
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Hinh 3. Anh hwéng ctia pH va nhigt dg 1én d6 bén cua pectinase
A: Anh hudng cda pH; B: Anh huwdng cda nhiét do.
Trong khi d6, B subtilis BK-3 sén xuat dwoc pectinase bén trong dai pH rong tr 4,0 - 10,0 (Prajapati et al., 2021),
dd bén pH cla pectinase tir B. licheniformis KIBGE-IB21 lai ndm trong viing base 8,0 - 10,0 (Rehman et al., 2015).
Pectinase tir chiing B. licheniformis V114 twong dbi bén & nhiét do tlr 25°C dén 50°C khi gitr dwoc hoat tinh trén
90% sau khi G 75 phat & ca 3 nhiét dd (Hinh 3B), két qua nay ddng thuan véi cac pectinase khac cé ngudn gbc tir
Bacillus (Rehman et al., 2015, Prajapati et al., 2021).

Anh hwéng cda cac chét tdy rdea vaion kim loai Ién hoat tinh cda pectinase
Dich enzyme dwoc G v&i mot sb chat thwong dwoc str dung trong tay rira nhw dimethyl sulfoxid (DMSO), Tween 80,
SDS va EDTA ndng d6 2% (w/v); G v&i FeSO,, CuSQO4, HgCl, va CaClz ndng dd 2% (wiv) trong 1 gic.
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Hinh 4. Anh hwéng caa cac chét e ché 1én hoat tinh pectinase
A. Chét tay rdra; B. lon kim loai.

Trong cac loai chét dién hoat, SDS lam mét kha nang phan giai pectin sau 1 gio 0 va EDTA gay giam hoat tinh
dang k&, con 37,6 £ 3,4 %. Mat khac, DMSO gan nhw khéng &nh hwéng hoat tinh pectinase con Tween 80 c6 xu
hwong giup tang hoat tinh ctia pectinase. Dwa vao tinh chat nay, c6 thé phdi hop pectinase vao céac chat hoat
dong bé mat dé tang hiéu qua lam sach (trong tay rira) hay boc vé (trong con% nghiép nhe) cling nhw &ng dung
trong cac nganh cong nghiép thich hop. Két qua ciing cho thdy ion Ca®* va Cu”" 1am giam dang ké hoat tinh ctia
pectinase sau 1 gi¢' 4, trong khi HgCl, va FeSO4 lam mét hoan toan hoat tinh cia enzyme. Mét sé nghién ctu
pectinase tir Bacillus khac lai cho thay ca* khéng anh hwéng hoac lam tang hoat tinh cla pectinase, trong khi
Hg, Fe, Cu va mét s kim loai ndng khac déu c6 tac dong tiéu cwc dén hoat tinh clia enzyme nay (Algahtani et
al., 2021, Prajapati et al., 2021).

Két qua khao sat anh hwéng caa pectinase Ién nwéc ép hoa qua

Sau khi i pectinase voi dich ép dira 60 phat va 120 phat, hiéu suét thu hdi duoc thé hién trong hinh 5. Qua hinh 5A va
5B, nong do pectinase 8% va 10% (w/v) trong 120 phat lam cho dich ép da tré nén trong sudt rd rét. Dieu nay
cling dwgc chirng minh thdng qua véi két qua do do thu hoi va doé trong cuia dich ép sau khi xt ly bang pectinase.

V6i dich pectinase thd, trir mau dbi ching khéng thay déi hiéu suét thu hdi theo thoi gian 4, cac mau nwéc ép
d&ra c6 U voi pectinase d&u c6 hiéu suat va do trong téng dan theo thoi gian. Trong dé, hiéu suét tot nhat dat
dwoc & ndng dé 10% sau khi G 120 phit, cao hon mau déi chirng 6,4% (H|nh 5C); cung tai néng do nay, do trong
cao nhét dat 33,4% sau 120 phut G (Hinh 5E). Xu huong twong tw cling xay ra khi st dung pectinase tda mudi &
ndng d6 60%. Nong do va thoi gian téi wu cho xwr Iy nuwdc ép trai cay la 10% trong 120 phat, véi d6 trong dat
35,1% va d6 thu hdi dat 73,3%, cao hon so v&i két qué cia dich enzyme ban d3u (Hinh 5D va 5G).
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Hinh 5. Anh hwéng cla pectinase lén nwéc ép diva
A, B: Cam quan djch ép dira sau khi i véi cac ndng dé khac nhau & lan luot 60 phit va 120 phit; C: Hiéu sudt thu héi khi g véi
pectinase thd; D: Hiéu suét thu héi sau khi & véi pectinase tinh sach so bé; E: dé trong dich ép dira khi i véi pectinase thd;
G: D¢ trong cda djch ép dira khi 4 véi pectinase tinh sach so bd.

Mat khac, hiéu suét thu hoi dich dira khi G véi pectinase Fluka & néng d6 0,03% (w/w) dat 85,29%; con do trong
c6 thé Ién dén gan 40% (Tochi et al., 2009). Nhw vay, kha nang lam trong clia pectinase t B. licheniformis V114
twong doi tot khi st dung & nong dd cao, gilp tang gia tri tham my va hiéu qua trong xt ly nwéc ép hoa qua.

Anh hwéng cuia pectinase dén kha ning béc vo cay

Dé co6 thé tng dung pectinase vao qua trinh boc vé cay nguyén liéu 96 clrng & quy mo pilot va nang Ién quy md
cong nghiép, can c6 danh gia ban dau ve tac dong cua pectinase den vo cay. Thir nghiém kha nang thay phan
pectin trén I&p cambi cla vé cay gob keo, str dung pectinase ban dau c6 hoat lyc la 54,782 + 1,368 U/L.
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Lwong dwéng khir ma pectinase tao ra & mau thi nghiém (cé enzyme) tang dan theo thdi gian va luén cao hon
so v&i mau ddi chirng. Tuy nhién, tbc do phan (rng gidm dan va hoat tinh pectinase chi con 61,251 + 1,235 U/L
sau 4 gio 0. Hoat tinh cao nhat dat 141,665 + 28,114 U/L sau 30 phut G v&i voi vé cay theo ty 1€ 50mL enzyme/10 g
vé cay & nhiét do phong, cao hon nhiéu so véi hoat tinh ban dau khi phan hiy co chéat pectin & 50°C. Nhw vay,
pectinase t& ching B. licheniformis V114 hoan toan cé kha nang thiy phan pectin trong I&p cambi clia vé cay gé
keo, cho thdy tiém néng (ng dung pectinase trong qua trinh béc vé cay nguyén liéu gb clng. Mat khac, Raettoe
va dbng tac gia (1993) khi st dung pectinase néng d6 185 nkat/mL, nang lwong tiéu thu trong qua trinh boc vé
cay van sam da giam t¢i 80% ( Raettoe et al., 1993). Do thanh phan phurc tap cla I&p cambi, c6 thé can phéi hop
véi cac hydroxylase khac thiy phan cac thanh phan vé bén trong khac nhau dé tach vé cay hiéu qua hon.

Bang 2. Két qua hoat tinh pectinase phan huy I&p cambi ctia vé cay

Néng dé dwéng khir (umol/mL)
Thei gian (phat) — — Hoat tinh (U/L)
Mau enzyme Mau doi chirng
30 11,092 + 1,066 7,352 + 0,306 141,665 + 28,114
60 15,648 + 0,720 8,212 + 0,300 123,934 + 12,002
120 19,497 + 1,038 9,765 + 0,388 81,104 + 8,647
180 19,323 + 0,319 6,933 + 0,242 68,833 + 1,773
240 21,531 + 0,296 6,831 + 0,296 61,251 + 1,235
KET LUAN

Pectinase t&r ching Bacillus licheniformis V114 dwoc tinh sach so bé bang phwong phap tia mudi amonium
sulfate ndng d6 60% dé thu dwoc hoat tinh cao nhét dat 103,6 + 5,5%. Enzyme nay twong ddi bén trong khoéng
nhiét do tir 25 — 50°C, tuy nhién kém bén trong pH acid hodc base. Ngoai DMSO va Tween 80 khéng lam gidm
hoat tinh, SDS, EDTA va céac ion kim loai d&u trc ché hoat tinh phan hay pectin sau 1 gi¢’ 4. Trong x& ly nwéc ép
hoa qua, & ndng d6 10% va sau 2 gi® U, pectinase tir B. licheniformis V114 cho hiéu qua lam trong tt nhat. Bén
canh d6, khi ngam vé&i Iép cambi ctia vé cay, hoat tinh phan hiy pectin hoat déng hiéu qua véi hoat tinh cao nhat
dat dwoc sau 30 phit G (141,665 + 28,114 U/L) va tbc dd phan (rng giam dan theo thoi gian.

Loi cdm on: Cong trinh diroC su hé tro Kinh phi tir dé tai “Nghién czu quy trinh cong nghé va mé hinh thiét bj san xudt ché
pham enzyme pectinase va hemicellulase #ng dung boc vo cay nguyén ligu go cing” ma s6 DTKHCN.017/22 cap Bg Cong
thuong va trang thiét bi cua Vién Céng nghé Sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
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PECTINASE ACTIVITY FROM BACILLUS LICHENIFORMIS V114 STRAIN:
APPLICATION IN FRUIT JUICE TREATMENT AND WOOD DEBARKING
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Nguyen Thi Anh Tuyet®, Nguyen Thi Hien Trang®, Nguyen Sy Le Thanh®, Luu Minh Duc?, )
Nguyen Thi Trung? Dao Thi Mai Anh® Nguyen Thi Minh Phuong®, Phan Thi Hong Thao®, Nguyen Thi Hong Lien*

YInstitute of Biotechnology, Vietnam Academy of Science and Technology
*Graduate University of Science and Technology, Vietham Academy of Science and Technology
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SUMMARY

Pectinase is an enzyme that is of crucial importance in ecologically responsible industries. In this study, Bacillus
licheniformis V114 culture supernatant was preliminarily purified utilizing several protein precipitation techniques,
ammonium sulfate salt precipitation at 60% concentration resulted in the highest pectinase activity of 1319.656 +
63.688 U/L, which retained the initial activity with 103.6 £ 5.5%. Pectinase from B. licheniformis strain V114
reacted optimally at 60°C and neutral pH. After 75 minutes of incubation, this enzyme maintained about 90% of
its activity at 25-50°C; however, its stability decreased at acidic or basic pH. B. licheniformis strain V114
pectinase was unaffected by DMSO and activated by Tween 80 (115.4%). While CaCl,, CuSO,4, and EDTA
severely inhibited this enzyme, yielding 65.3%, 48.8%, and 37.6% residual activity; SDS, HgCl,, and FeSO,
totally inhibited the catalytic activity. The highest recovery efficiency and clarity were achieved by incubating
pineapple juice with 10% pectinase enzymes for 120 minutes, in which, the initially purified enzyme solution
yielded improved outcomes. The pectinase hydrolysis capability on the cambium layer peaked at 141.665 +
28.114 U/L after 30 minutes. During the 30 minutes to 4 hours incubation period, the reducing sugar concentration
increased but the response rate decreased.

Keywords: Bacillus licheniformis V114, fruit juice treatment, pectinase, wood debarking.
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