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TOM TAT

Pectinase la nhom enzyme xuc tdc phan wng phdan gidi pectin va dwoc ng dung rong rai trong
cong nghiép thure pham, dwoc thu nhdn tie nhiéu nguon nhw thue vt va vi sinh vdt. Nghién ciru nay
duwgc thuc hién nham dinh danh phan tie nam méc san sinh pectinase tie mau ban, khao sdt cac diéu
kién nuéi cdy vi nam trong méi trieong ban ran nhw co chat, pH, dg am cho hoat tinh pectinase tot
nhat. Sau dé cdc diéu kién tua protein dwoc khao sat va anh huong cua diéu kién pH, nhiét do va
thoi gian phdn ieng dén hoat tinh ciia enzyme sau tua dwoc danh gid. Két qua cho thay ndm méc sinh
pectinase tot nhdt phén ldp tir vé ban dwoc dinh danh la Penicillium chrysogenum hodc Penicillum
citrinum. Méi truong chira cii budi, dé am 40%, pH 5 la diéu kién cho ndm sinh truéng va sinh
pectinase tot nhat. Sau khi tiia bang ethanol 75%, liwong pectinase dirge thu hoi nhiéu nhat va enzyme
¢6 hoat tinh tot nhdt & pH 5, 40°C sau 90 phiit véi 149,91+6,54 Ul/ml.

Trr khod: hoat tinh; vo ban; pectinase; Penicillium chrysogenum

1.  Giéi thi¢u

Pectinase 1a enzyme phan giai pectin, dugc ing dung nhiéu trong cong nghiép nhu
dugc ung dung 1am trong dich qua, san xuat nude ép trai cdy, san xuat rugu vang, trong qué
trinh xtr 1i nguyén li¢u c6 sgi, Xt 1i nude thai, khai thac dau khi, san xut giéy, lén men va
xtr 1i v ca phé va 1én men tra va nhiéu ing dung khac (Kashyap et al., 2001). Vi sinh vat I3
ngudn chinh dé thu pectinase hién nay, trong d6 nim méc di va dang dugc nghién ctru nhiéu
nhit. Cac chung nim mdc sinh pectinase thudng dwoc phan lap tir nhitng co chét c6 chira
pectin nhu vo cam, vo chudi, vo ca rét va nhimg loai sau dinh danh thuong gip la:
Penicillium glaucum, P. ehrlichii, P. chrysogenum, P. expanam, P. cilrimim, Aspergillus
awamori, A. foetidus, A. niger, A. terrus, A. saitoi, A. aureus, A. oryzae, A. japonicus, A.
wentii, Fusarium moniliforme (Haile & Ayele, 2022). Vo ban (Sonneratia caseolaris) chira
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ham luong pectin kha cao, dén 21,05% (Ranisiska, 2024) va 1a mot ngudn thu nhan pectin
cling nhu vi sinh san sinh pectinase tiém nang. Mic du ban 13 ciy moc tu nhién doc theo cac
bo sdng ving dong bang song Ciru Long nhung chira duoc nghién ciru vé van dé nay.

Nam mbc san sinh pectinase thuong dugc nudi trong méi trudng ban ran hoic moi
truong 16ng va cac nhan t6 anh hudng dén kha ning sinh enzyme 1a co chat, pH, nhiét d6 va
d6 am (Haile & Ayele, 2022). Mot nghién ctru cho thay nudi Aspergillus niger IBT-7 trong
moi truong ban rin chira cam gao va duoc lam 4m bang mai trudng dinh dudng Czapek cho
san luong pectinase cao nhat, va sau khi khao sat cac diéu kién nuéi cho thay ¢ pH 5, 30°C,
1 sau 72 gio cho san luong pectinase tot nhat (Abdullah et al., 2018). Tran va cong su (2016)
dd nghién ctru thu nhan pectinase tir Aspergillus niger trén méi trudng ban rin chira cui budi
dé nang cao hiéu qua boc vo tiéu. Hoat tinh pectinase tot nhit duoc ghi nhan trén méi trudong
chtra 12% bot cui buoi, lugng nude bod sung vao moi truong 40%, hoat do pectinase dat 4,82
Ul/g. Do (2018) di nghién ctru khao sat cac yéu t6 anh huong dén kha ning sinh téng hop
enzyme pectinase tir Aspergillus niger trén ngudn co chit vo cam di thu dugc enzyme
pectinase c6 hoat tinh cao nhat 194 UI/mL khi nudi ciy Aspergillus niger trén moi trudng
long voi vo cam 80 g/L (ham luwong pectin 0,72 g/L), ngudn nitrogen thich hop 1a peptone
4% (W/v), ti 18 gidng 2% (v/v), pH 5,0 va thoi gian nudi cdy 1a 3 ngay. Tir mot s6 loai vo ci,
qua giau pectin nhu cam, chanh, budi, quyt, chudi, x0ai, tho, khoai tay, ca 16t duoc thu gom
tai cac cho, quiy nudc ép trai cdy ¢ thanh phd Hué, Do va Huynh (2020) di phan 1ap nim
mbc Aspergillus niger, sau d6 tinh sach bing cac phuong phap khac nhau: tia mudi, taa
bang dung méi hitu co, loc mang; va tng dung enzyme pectinase dé xir li nude ép tao va
nho, két qua cho thdy enzyme pectinase duoc tinh sach voi hoat tinh 194 UI/mL. M6t nghién
clru gan day da bao cao Penicillum citrinum duoc phéan 14p tir vo ca chua hu, sau d6 khao sat
diéu kién nudi cdy va thu nhan pectinase trong moi truong ban ran chira bot vo ca chua sau
6 ngay nudi cho két qua t6t nhat (Shaibu & Abah, 2024). Mot nghién ctru t6i vu hoa moi
truong nudi cdy 1ong cho thiy viéc bo sung 3% vo cam va 4,5 g/l pepton gitip Penicillium
chrysogenum MF318506 san sinh pectinase cao hon 6,04 1an (Nehad & Rahman, 2021). Mot
s6 nghién ctru dic tinh pectinase sinh ra tir nAm méc cho thay co6 su khac biét vé khoang pH
va nhi¢t do hoat dong tdi thich cua enzyme thu tir nhiéu loai nAm mdc va nhiéu nguén khac
nhau (Banu et al., 2010; Do & Huynh, 2020).

2. Vatliéu va phwong phap nghién ctru
2.1. Vit liéu

Nam mdc MB2 phan lap tir v ban (Doan & Nguyen, 2022). Méi trudng vi sinh va
hoéa chét do hoat tinh pectinase dugc mua tir Himedia, An Po.

Chuan bj méi truong ban ran nudi ndm mdc:

+ Chuén bi bot co chat: vo chudi gia, vo bi dé dai, vo tréng budi dugce thu nhan, rira
sach, séy nhiét kho dén khi d6 4m nho hon 10%, nghién va sang qua ray 0,5 mm; bot cam
gao dugc mua tur cam gao tho c6 do am thfip hon 10%.
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+ Chuan bi méi trudng ban ran: can 15 g bot (bot vo chudi, bot vo bi do, bot cui budi
va bot cam gao theo cong thirc cua thi nghiém) cho vao binh tam giac da dugc hap khir trung.
B sung vao ti 10 ml moi truong khoang (0,6% (NH4)2SO4 & pH 4 va diéu chinh d6 4m dén
50% (gia tri pH va d6 am duoc thay d6i tlly vao nghiém thirc ctia thi nghiém).

Ching ndm méc: nAm mdc thuan tir méi trudng trir gidng duoc hoat hoa trong 5 ml
moi truong NB, sau 2 ngay cay chuyén vao 150 ml méi truong NB. Nudi lic ndm mbe & 150
vong/phiit & 30°C. Sau 36 gid nudi cdy, thu nhan hé soi cta chung 1am ngudn gidng dé chung
vao méi trudng ban ran.

Thu nhan enzyme thd va xac dinh hoat tinh pectinase sinh ra: Sau thoi gian nudi ciy
trén moi trudong ban ran ¢ cac thong s thi nghiém, 50 ml nude cat vo trung duge cho vao
binh tam giac, l4c déu, loc, dich loc 1a dich enzyme tho dé xéac dinh hoat tinh hodc st dung
cho céc budc tiia enzyme.

2.2. Phwong phdp nghién ciru
2.2.1. Binh danh ndm méc

Mau nim mébc MB2 c¢6 kha ning san sinh pectinase duoc giri di Cong ty Nam khoa dé
gidi trinh ty doan ITS rRNA, trinh ty dugc so sanh trén ngan hang gen NCBI dé xac dinh
chung loai c6 trinh tir twong déng va xdy dung cdy phat sinh loai bang phin mém Mega.
2.2.2. Do hoat tinh enzyme pectinase

Hoat tinh pectinase dugc do bang phuong phap xac dinh san phdm tao thanh qua méy
quang phd & budc song 540 nm. Enzyme tac dung véi co chat pectin, san phim tao thanh 1a
D-galacturonic acid phan tmg mau vé6i thudc thir DNS. Sir dung dung dich chuédn 1a D-
galacturonic acid néng do 10 pmol/ml hoa trong dém acetate pH 5. Mot don vi hoat tinh
(UI) pectinase 1a lugng enzyme tdi thiéu (ug) thuy phan pectin trong 1 phut tao ra 1 pmol
D-galacturonic acid (Ezike et al., 2014).

2.2.3. Khdo sat anh hwéng ciia co chat va thoi gian nudi dén kha ndng sinh pectinase

Thi nghiém duoc thiét ké 1 nhéan t6 v6i 4 nghiém thirc co chat (vo chudi, vo bi do, cui
budi, cdm gao). Mbi nghiém thirc 1dp lai 4 1an, mdi 1an 14 4 binh tam giac, mdi binh chtra 25
gco chét. Diéu kién cb dinh: pH 4, do am 50%, nhiét do phong. Sau khi chung giéng mdi 2,
3, 4, 5 ngay, mot binh duogc thu nhén enzyme tho va do hoat tinh.

2.2.4. Khdo sdt anh hwéng ciia pH va dé dm méi trieong ban rdn dén kha ndng sinh pectinase

Thi nghiém duoc thiét ké 2 nhéan t, nhan t6 am do (40%, 50%, 60% va 70%) va nhan
t6 pH (4, 5, 6, 7 va 8), s6 nghiém thirc 1a 4x5=20, mdi nghiém thirc lip lai 3 1an, mdi lan 1a
mot binh tam gidc chtra 25 g co chat. Piéu kién cd dinh: co chit va thoi gian dugc chon tur
thi nghiém trén, nudi nam moc & nhiét do phong.

2.2.5. Khao sat anh huwong cua tdac nhan tua lén viéc thu nhdn pectinase

Mau enzyme tho sau khi loc s& dugc tia dé thu nhan enzyme tinh sach hon. Thi nghiém
duoc thiét ké 1 nhan t6 13 tac nhan tia véi 13 nghiém thirc sau: ethanol (ti 1é enzyme: ethanol
la 1:1, 1:2, 1:3, 1:4, 1:5), mudi amonium sulfate (40%, 50%, 60% va 70% bao hoa), mubi

1247



Tap chi Khoa hoc Trwong DPHSP TPHCM Dodan Thi Ngoc Thanh va tgk

sodium cloride (10%, 20%, 30% va 35%), mdi nghiém thuc 13p lai 3 1an, mdi 1an 10 ml dich
enzyme tho (Tran, 2013).

Phuwong phap tua

Tuaa bang dung mdi: cho tir tir dich pectinase thd vao ethanol di duoc lam lanh dén
4°C véi 5 ti 1& dd néu, khudy déo nhe va dé yén ¢ 4°C trong 2 gid. Tién hanh li tm 4000
rpm trong 10 phut, loai dich thu taa.

Tua bang mudi trung tinh: B6 sung tir tir (NH4)2S04 hodc NaCl & ndng do thap nhat
vao cdc c6 chira dich enzyme tho, khudy lién tuc trén may khudy tir. Dé yén 4°C trong 2 gio
va tién hanh li tim 4000 rpm trong 10 phut. Phan dich duoc tiép tuc tiia phan doan véi ndng
d6 mudi cao hon. Phan tua & mdi phan doan dugc hoa tan vao 3 mL dém acetate, sau do
duoc loai mudi b?mg tham tich v&i dém acetate va dé tién hanh xac dinh hoat tinh
enzyme pectinase.

2.2.6. Khdo sat pH toi wu ctia enzyme thu dwoc sau tiia

Sau khi chon tac nhan tia cho hoat tinh enzyme cao nhét, tién hanh nuoi céy nam moc
dé thyc hién tua enzyme. Enzyme sau khi tia duoc pha trong cac dung méi c6 8 gia tri pH
khac nhau: acetate (pH 3,0; 4,0), citrate-phosphate (pH 5,0; 6,0; 7,0), tris-HCI (pH 8,0) va
glycine-NaOH (pH 9,0; 10,0). Tién hanh phan tmg phén giai pectin trong 6ng nghiém 10 ml
(9,5 ml dém, 0,5 ml dich enzyme va pectin 1%). Sau d6 do hoat tinh phan giai pectin dé xac
dinh pH thich hop va so sanh hoat tinh cua enzyme thu duoc.

2.2.7. Xac dinh anh huwong cua nhiét do va thoi gian phan wng lén hoat tinh cua enzyme

Chon pH tir thi nghiém trén, thiét ké thi nghiém voi 9 gia tri nhiét do (35°C, 40°C,
45°C, 50°C, 55°C, 60°C, 65°C, 70°C, 75°C), mdi gia tri nhiét d6 c6 3 lan lap lai. Mdi lan
lap laila 1 éng nghi¢m 10 ml (9,5 ml dém, 0,5 ml dich enzyme va pectin 1%). Tai cac méc
thot gian 30 phut, 60 phut, 90 phut, 120 phut, 150 phtt, 1 ml phan ng dugc dem do ham
luong D-galacturonic acid dé xac dinh nhiét do va thoi gian tdi wu cho hoat tinh
cua pectinase.

2.2.8. Xir li 56 liéu

Céc s6 lidu duoc xir 1i théng ké bang chuong trinh Statistical Product and Services
Solutions (SPSS), phién ban 20 dung cho Windows v&i phuong phép tinh trung binh va phan
tich Oneway Anova.

3.  Kétquavathao luan
3.1. Két qua dinh danh chiing ndm méc ML3

Sau khi giai trinh tu ving ITS rRNA cua ching MB2, tién hanh so sanh trinh tu thu
dugc véi cac trinh ty khac trén ngan hang gen nho cong cu blast, sau d6 xay dung cay phan
loai cho bang phan mém MEGA. Két qua dwoc thé hién ¢ Hinh 1.
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Penicillium chrysogenum isolate INF12

Penicillium citrinum isolate VLMSV21

Penicillium chrysogenum

Penicillium sp. isolate 26

MB2

Penicillium soosanum isclate DTO 405-D8

Penicillium brasilianum strain KAS7769

Penicillium setosum isolate CMV012F3

Penicillium javanicum isolate CMVO0O03F5

0.0050
Hinh 1. Cay phan loai cia ching MB2

Dua VAo cdy phan loai ndy c6 thé thiy chung ndm méc MB2 nam cung nhanh véi
chung Penicillium chrysogenum hodc Penicillium citrinum véi gia tri bootstrap 1a 100. Bén
canh d6 két qua sip giéng cot trinh tu nucleotide trén co sd dir liéu NCBI cho thdy mirc do
tuong dong ciia ITS rRNA ciia ting cip chung déu cé gia tri cao nhat 100%. Xét vé mit gia
trj tin cdy va mirc d6 trong dong thi hai loai nay gidng nhau. Chinh vi vay, két hop cac dic
diém sinh hoc va phuong phap sinh hoc phan tir, dua ra két luan ching MB2 cung loai voi
Penicillum chrysogenum hodc Penicillum citrinum. Khi tra ctru cac dic diém sinh hoc va
nhirng nghién ctru vé 2 loai ndm trén déu cho thiy 2 loai nay c6 kha ning san sinh pectinase
va c6 thé dung trong thuc phdm (Banu et al., 2010; Shaibu & Abah, 2024). Bé dinh danh
chinh x4c hon, nhiing nghién ctru sdu hon nhu phan tich cac vung gen 28rRNA hoac ITS
khac ngoai ITS1, 4 can duoc thuc hién.
3.2. Két qud dnh hwéng ciia co chit va thoi gian nuéi dén hoat tinh pectinase ciia chiing
ném moc MB2

Két qua trong Bang 1 cho thdy trong méi truong nudi c6 cui budi 1a co chat s& cho hoat
tinh pectinase cao nhat trong ca 5 thoi diém khao sat. Sau 5 ngdy, hoat tinh pectinase & moi
trudng cui budi cao nhat ké dén 1a moi trudng chira vo chudi, sau d6 dén cam va thap nhat &
moi trudng vo bi do. Trong méi truong ban rin chira cui budi, vo chudi va cam gao, hoat tinh
enzyme vao ngay 2 va ngay 3 do duogc co sy chénh 1éch khong déng ké va ting 1én & ngay 4,
cao nhat vao ngay 5. Khi d6, nAm mdc di lan hét méi truong nudi. Riéng ddi vai bi do, hoat
tinh enzyme do dugc cao nhat & ngay 2 va giam dan vao nhimg ngay sau. Diéu ndy co6 thé do
moi trudng vo bi do gitip ndm méc sinh tredng nhung khong san sinh nhiéu pectinase.
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Bing 1. Hoat tinh pectinase (Ul/g) trong méi trieong cé co chat va thoi gian v khdc nhau

Thoi gian/
(ngay) 2 3 4 5
Co chit
Vo bi dé 51,18+4,34° 49,70+8,6° 48,01+1,21° 26,75+5,01¢
Cui buéi 71,70+1,42 62,69+13,3? 71,10+1,128 96,93+11,612
Vo chubi 50,15+1,20° 54,46+6,73° 56,38+2,53" 74,52+6,64°
Cam gao 37,64+10,20° 27,96+7,23¢ 51,86+1,70° 49,7242 23°

Cdc chit cdi theo sau chit s6 trong cing mot cot chi sw khdc biét ¢6 Y nghia thong ké véi p < 0,05

Nhiéu nghién ctru vé nAm méc sinh pectinase chil yéu tip trung vao gidng Aspergilus
trong moi trudng vo cam, vo chudi, cui budi (Do, 2018; Phan et al., 2018; Davanso et al.,
2019) nhung c6 it nghién ctru vé diéu kién sinh pectinase ctia Penicillium. Nghién ctru cua
Nehad va Rahman (2021) cho thdy nuéi Penicillium chrysogenum trong méi trudng long
chtra 3% v6 cam sau 6 ngdy s& cho hoat tinh enzyme cao nhat. Trong méi truong ban ran
ctia nghién ctru nay, cui budi duge chon 1am co chét chinh nudi ndm sau 5 ngay dé thu duoc
hoat tinh enzyme cao nhét 14 96,93+11,61 Ul/g.
3.3. Két qua khdo sdt anh hwéng ciia pH va dp am méi trwong dén hoat tinh pectinase

N4m mbc MB2 duoc nhin nudi trong moi trudng ban rin chia cii budi, véi pH va do
am duogc diéu chinh theo céac gia tri thi nghiém nhu phan 2.2.4. Sau 5 ngay nudi ciy ¢ nhiét
d6 phong, thu nhan enzyme thé va do hoat tinh. Két qua phén tich hai nhan t6 thé hién trong
Bang 2 cho thay khi nudi nim trong mdi trudng ban rin c6 do 4m khac nhau s& anh huong
dén kha nang sinh pectinase, ngugc lai, gia tri pH cia moi trudng khong anh huong dén kha
ning sinh pectinase cia nAm MB2. Diéu nay c¢6 thé do méi truong ban ran, ¢ 4m anh huong
dén sy phat trién va kha nang tiét enzyme ctia nam Penicillium, con pH cua dich bd sung
ban d4u khong anh hudng dén qua trinh tiét enzyme nay. Trong dé, hoat tinh dugc ghi nhan
cao nhat & do am 40% véi gi tri trung binh 1a 196,55 Ul/g, thip nhéat & d6 am 60% v&i gia
tri trung binh 1a 158,09 Ul/g.

Bing 2. Hoat tinh pectinase (Ul/g) ciia ndm moc
dwoc nudi tir cac diéu kién pHva do am khdc nhau

ia tri pH (A) Trung
. 4 5 6 7 8 binh
DJ am (%0) ( (do am)

40 200,10+10,20 209,92+4,67 187,835,67 192,97+11,23 191,94+4,77  19655°

50 189,75+4,76 187,7248,72 182,89+12,70 177,69+12,11 172,37+4,18 182,08

60 16441583 148431615 159,6+1052 160,23+13,10 157,78+4,78  158,09°

70 1638+1123 1753+4,18 18649834 2105+12,23 197,93+7,58  186,8%
Trungbinh (pH) 179,52 180,35 179,2 185,35 180, 00

F FA® FB)*™ FAXF(B)**

Cic chir cdi theo sau chit s6 trong cling mot cot chi sw khdc biét cé y nghia thong ké véi p < 0,01. F™: khong
khac biét, F**: khdc biét co y nghia théng kévoip < 0,01.
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Trong nghién ctru khao sat diéu kién nuoi Aspergilus ciing cho thay do 4m 40% cho
hoat tinh enzyme cao nhét, va pH 5 duoc chon nhu dic tinh cta giébng nim nay (Tran et al.,
2016). Trong nghién ciru nay, diéu kién moi truong pH 5 va d6 am 40% cho hoat tinh tot
nhat v&i 209,92+4,67 Ul/g.

3.4. Két qud khdo sdt anh hwéng tic nhén tiia Ién viéc thu nhin pectinase

Sau khi chon diéu kién nuoi céy trong moi trudng cui budi la co chét chinh, pH 5, d6
4m 40%, nAm méc duge hoat hoa va chiing vao méi truong nudi trong 5 ngay & nhiét d phong.
Sau khi nu6i céy, nudc cat vo trung dugc bd sung vao mdi truong nudi va loc thu dich loc, sau
do dich loc dugc tia bang cac tic nhan khac nhau, phan tia duge huyén phu véi 5 ml dém
acetate pH 5. Phan huyén phil ciia mau duoc tiia bang mudi s& dugc tham tich bang mang
tham tich c¢6 kich thudc 25 kDa. Tét ca cac mau huyén phu duoc do hoat tinh pectinase, két
quéa duoc trinh bay ¢ hinh 2 cho thdy d6i v6i mdi tac nhan tia c6 mot ndng do tua cho hoat
tinh cao nhat. D6i véi mudi NaCl, phan doan tua tét nhat & ndng d6 20% (121,9345,64 Ul/ml),
d6i v6i ammonium sulfate 13 50% (89,69+7,96 Ul/g) va ethanol 1a 75% (tuong tmg ti 18 dich
enzyme tho: ethanol 1a 1:3) vdi hoat tinh pectinase 1a 165,91+10,21 Ul/ml.

150 {
o0 T
S 100 . i r
E i
g 50
ow
0 ﬂ

10% 20% 30% 35% 50% 67% 75% 80% 83% 40% 50% 60% 70% 80%

NaCl Ethanol Ammonium sulfate

Hinh 2. Hoat tinh pectinase ciia cdac phdn doan tia

Khi phan tich bang cong cu ANOVA, hoat tinh pectinase tir phan doan tta voi ethanol
75% c6 gia tri cao nhat va khac biét c6 ¥ nghia théng ké so v4i cac nghiém thirc con lai. Két
qua tuong ty duoc quan sat khi dung méi tiia cho hoat tinh pectinase tir Aspergilus tot nhat
theo nghién ctru cia Barman va cong su (2015) 1a ethanol 75%. Trong khi tac nhan tua tdt
nhét cho hoat tinh pectinase tir Penicilium citrinum 12 ammonium sulfate 80% (Christopher
Shaibu, et al., 2024). Mot nghién ctru khac trén pectinase cua Aspergilus niger cho thiy
acetone ti 18 1:3 tot nhét 1a tac nhan ta t6t nhat (Do, 2020). Nhu vay, cac diéu kién nghién
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ctru khac nhau, cac chung ndim mdc khac nhau, méi trudng nudi khac nhau 1am anh huéng
dén hiéu qua tha cta cac tac nhan khac nhau.
3.5. Hoat tinh pectinase trong cdc diéu kién pH khdc nhau
Chon tac nhan tia 13 ethanol 75%, nudi vi ndm vdi quy trinh tuong tu, phan tia sé
duoc huyén phu véi cac dung maéi co gia tri pH khac nhau va tién hanh do hoat tinh trong
cac diéu kién pH tuong tmg. Két qua trén hinh 2 cho thy pectinase tir nAm MB2 hoat dong
tbt trong pH thap, hoat tinh ting tir 3 va cao nhat & pH 5 (115,06 + 3,57 Ul/ml). Hoat tinh
van duy tri ¢ tot & pH 6 va giam dan tir pH 7 va rat thap & pH 9 va 10 (10,18 + 2,94 Ul/ml).
Mic du gia tri pH trong mdi trudng nudi anh hudng khong co ¥ nghia théng ké dén
kha ning sinh pectinase ctia nAm méc (muc 3.3) nhung anh hudng cé y nghia théng ké dén
kha nang hoat dong cua enzyme.

150
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Hinh 3. Hoat tinh pectinase trong cdc diéu kién pH khdc nhau

Pectinase thu nhan tir Penicillum citrinum hoat dong t6t & pH 4 va pH 5,5 (47,95 U/ml)
trong pham vi khao sat tir pH 3 dén pH 5,5 (Shaibu & Abah, 2024); trong khi pectinase thu
nhan tir Penicillium chrysogenum c6 hoat tinh téi vu & pH 5,5 va hoat tinh thap nhat & pH 4
(Bayu & Maria, 2022). Biéu nay cho thdy nhiing pectinase thu tir nhiéu ngudn nim khéc
nhau c6 tinh chéat khac nhau.
3.6. Anh hwéng ciia nhiét dp va thoi gian phdn ting téi wu ciia pectinase sau tia

Dich enzyme sau tiia duoc bd sung vao phan g & cac diéu kién nhiét do va thoi gian
khéac nhau. Sau mdi mdc thoi gian thi nghiém, san phém duogc do dé tinh toan hoat tinh
pectinase. Nhiét d6 phan tng t6i wu cua pectinase dugc ghi nhan ¢ 40°C (149,91+6,54
Ul/ml), ké dén 1a 35°C, ¢ nhiét d6 trén 40°C, hoat tinh pectinase giam dan va van ghi nhan
duoc hoat tinh & 75°C, cho théy enzyme thu dugc c6 khoang nhiét d§ rong, twong tu véi
pectinase thu tir Bacillus firmus (nhiét do t6i wu 1a 50°C va van quan sat dugc hoat tinh &
80°C) (Khan & Barate, 2016). Dbi vai pectinase thu dugce tir Penicillum citrinum, hoat tinh
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ghi nhén cao nhat & 50°C (280 U/ml), va hoat tinh giam nhung van dugc ghi nhan dén 70°C
(Shaibu & Abah, 2024).

Thoi gian phan tng cho hoat tinh tot nhat 1a 90 phuat trong khoang thoi gian khao sat.
Ttr 30 phut dén 90 phit hoat tinh ghi nhan ting dan va giam dan & 120 dén 150 phat. Su
thay doi nay rd nhat & nhiét do thap, dbi v4i nhiét do cao tir 70°C va 75°C, hoat tinh duoc
ghi nhan cao nhit & 60 phut va giam dan tir 90 phut tré di. Pidu nay c6 thé giai thich 1a do
thoi gian cang 1au su On dinh cua enzyme cang giam va nhiét do cang cao lam anh huong
dén tinh chit ctia enzyme do d6 thoi gian cang 1au va nhiét d cang cao thi hoat tinh cang
giam (Bayu & Maria, 2022).
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Hinh 4. Hoat tinh pectinase trong cdc diéu kién nhiét o va thoi gian khac nhau
4.  Kétluan

Vi ndm phan 14p tir vo ban duoc dinh danh bang sinh hoc phan tir 13 loai Penicillum
chrysogenum hodc Penicillum citrinum. Trong méi truong ban rin chira cii budi 1a co chat
chinh v6i d6 am 40% va pH 5, vi nAm dugc nudi sau 5 ngdy tiét ra enzyme co hoat tinh
pectinase cao nhét trong cac diéu kién da khao sat. Sau khi taa dich loc nudi nim bang
ammonium sulfate, ethanol va NaCl vdi cac néng do khac nhau, phan doan tua véi ethanol
75% cho hoat tinh pectinase cao nhat. Pectinase sau tiia hoat dong ¢ khoang pH tir 4 dén 6
va giam dan dén pH 10, nhiét 46 hoat dong t6t nhat & 40°C ¢ 90 phut & diéu kién khéo sat.

Céc nghién ctu tiép theo can dinh danh sau hon chung nam méc phan 1ap, nghién ciu dong
hoc pectinase sau tua va tinh sach va (tng dung enzyme trong qua trinh lam trong nudc ep trai cay.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

Pectinase is an enzyme that catalyzes the pectin degradation reaction and is widely used in
the food industry, obtained from many sources such as plants and microorganisms. This study aims
to identify an isolated pectinase-producing fungus isolated from the mangrove apple peel, investigate
the conditions of semi-solid-state, such as substrate, pH, and humidity for the best pectinase activity.
Then, the conditions for protein precipitation and the effects of pH, temperature, and reaction time
of the enzyme after precipitation were investigated. The results showed that the best pectinase-
producing fungus isolated from the mangrove apple peel was identified as Penicillium chrysogenum.
The environment containing grapefruit pulp, 40% humidity, and pH 4 was the best condition for the
fungus to grow and produce pectinase. After precipitation with 75% ethanol, pectinase had the best
activity at pH 5, 40°C after 90 minutes with 149,91+6,54 Ul/ml.

Keywords: activity; mangrove apple peel; pectinase; Penicillium chrysogenum
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