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ABSTRACT

The study was conducted to examine the factors affecting the ability
of Aspergillus niger fungus to produce pectin methylesterase (PME
enzyme). Surveyed factors include: (i) mixing ratio between papaya and
grapefruit peel substrates with water, (ii) pH adjustment in the culture
medium; (iii) tempering temperature and time. The results showed that
the highest activity of pectin methylesterase enzyme production was
found in the ratio of papaya skin and pomelo peel (70/30) with a dilution
ratio of 1:1.5, pH 4.0, and at high temperature. 32°C for 96 hours.
TOM TAT

Nghién ciru duwoc thiee hién nham khdo st cdc yéu té anh hiong
dén kha nang tao pectin methylesterase (men PME) tir ndm Aspergillus
niger. Cdc yéu té khdo sat bao gom: (i) ty 1¢ phéi tron giita co chat vo
du dii va vo budi véi nude; (ii) diéu chinh pH trong méi truong nudi
cdy; (iii) nhiét @6 va thoi gian v. Két qua nghién ciru cho thdy kha nang
tao men pectin methylesterase hoat tinh cao tot nhat ¢ ty 1é vé du dii va
vo buoi la (70/30) voi ty I¢ pha loang la 1:1,5, pH 4.0 va ¢ nhiét do
32°C trong thoi gian 96 gio.
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1. GIOI THIEU

Cung véi su tién bo cia khoa hoc k¥ thuat,
enzyme (men) ngay cang dugc ing dung rong rai
trong nhiéu nganh coéng nghiép noéi chung va
cong nghiép thuc pham noi riéng. Cac ché pham
enzyme phd bién nhu protease, amylase,
cellulase, catalase, lipase, glucose oxidase,...
duoc su dung rat nhiéu. Trong {6, pectin
methylesterase (PME) 1a mét enzyme quan trong
va duoc ding phd bién trong cong nghé thuc
pham thuong ding dé trich ly va lam trong dich
qua, cai thién cAu trac dung dich nhim 1am tang
hiéu qua kinh té. Viét Nam 1a nudc giau tiém
ning vé ndng san, nhu cau céc loai enzyme phuc
vu trong ché bién thuc pham la rit 16n. Tuy
nhién, do Viét Nam hoan toan chua c6 cac nha
may san xudt ché phdm enzyme nén van phai
nhdp ngoai mot khéi lugng 16n loai enzyme nay
(bang Thi Thu, 2012) [1], lugng pectinase duogc
san xuat ra hang nam chu yéu dugc san xuit ¢
céc nudce phat trién nhu: Anh, My, Phap,... chiém
khoang 10% thi truong enzyme thé gisi va dang
¢6 xu hudng tang dan.

Pectin methylesterase (PME) - mot loai
enzyme thudc nhom pectinase da dugc quan tdm
sir dung & nhiéu qudc gia trén thé giéi véi muc
dich nhu ting cudng su pha hiy ciu triic cua té
bao thuc vat, ting hiéu suit trich ly nuéc qua
dugc ung dung rong rii trong linh vuc ché bién
céc san phim rau qua va cong nghiép ruou. Giup

tang do nhdt trong san xuat nudc qua va puree

ca, gop phan cai thién cau tric va do climg chéc
trong qua trinh ché bién mot sd loai rau qua
(Pilnik and Voragen, 1993) [8]. Viéc Uing dung
PME trong cong nghiép ché bién cac san phdm
co nguén géc thuc vat & Viét Nam chua duoc
quan tdm, dong thoi van c6 sy nham l4n trong
hiéu biét vé PME va pectinase. Viéc nghién ctru
¢6 hé thong, sy thu nhan PME va kha ning tng
dung vao thyc tién cua enzyme nay trong diéu
kién hién tai ciia Viét Nam 1a van dé can thiét
mang ¥ nghia khoa hoc va thyc tién cao.

Ngay nay, vi sinh vat 1a ngudn cung cip
enzyme chii yéu do c6 nhimg wu diém vuot troi
nhu: toc do sinh san nhanh, ngué)n vat liéu ré
tién, d& thu hoi, cing luc thu duge nhiéu loai
enzyme,... PME c6 thé duoc san xudt tir rit nhiéu
loai vi khuan va nim médc bao gém: Aspergillus
sp, Botrytis cinerea, Fusarium moniliforme,
Rhizopus stolonifer, Trichoderma sp... (Polizeli
et al.,1991) [9], nhung Aspergillus 1a ngudn chi
yéu (Torres et al., 2005) [12]. Trong nhém nay,
viéc ly trich PME tir ndm Aspergillus niger ciing
dugc wu tién chon lua. Nam Aspergillus niger
dugc st dung phd bién trong cong nghé thuc
pham trong nhiéu thap ky qua va no dugc danh
gi4 12 an toan ddi véi sirc khoe con ngudi (Taylor
etal.,1979) [11]. Thém vao d6, san pham tir ndAm
Aspergillus niger ciing dugc Cuc quan ly thyc
pham va duoc pham ctia My (FDA) chimg nhan
la an toan (GRAS). Ngoai ra, Aspergillus niger

con 1a mdt loai nam moc cd kha nang phat trien

42



Tap chi Khoa hoc va Kinh té Phat trién Truong Pai hoc Nam Can Tho

ISSN: 2588 1272. 86 17 (2022): 34-41

rat nhanh chong trén cac co chat ré tién va tiét ra
enzyme vao trong moi truong va dé dang thu héi.

Viéc san xuit PME tr ndm Aspergillus
niger ¢6 thé thuc hién boi phuong phap 1én men
bé mit trén moi truong ran - Solid Surface
Fermentation (SSF) va 1én men bé mit trén moi
truong long - Submerged Fermentation (SmF).
Trong trudng hop nay, anh huéng cua co chit
1én men 1a c6 y nghia dbi v6i hiéu qua va tinh
kinh té cta qua trinh 1én men. C6 nhidu phu
pham nong nghiép di duoc sir dung 1am co chét
cho qué trinh 1én men nhu: ba cam, ba tdo, vé du
du, vé cam, ba ca phé (Martin et al., 2004 [6];
Joshi et al., 2006 [5]; Mukesh Kumar Patidar et
al., 2016 [7]; Silva et al., 2005 [10]; Boccas et
al., 1994) [3].... Mot s nghién ctru trude ciing
khao sat anh huong ctia viée sir dung hdn hop rac
thai néng nghiép lam co chit cho qué trinh 1én
men san xuit pectinase.

PME c6 thé duogc tim thay ¢ rat nhiéu thuc
vat, vi sinh vat. Tty thudc vao ngudn gbc cua
PME, céc thong s6 tdi uu cho hoat dong cua
enzyme nhu: pH, nhiét 40 tbi thich, cac chét hoat
hoéa cia PME,...cling thay ddi, dic biét 1a sy khac
nhau vé phuong thirc hoat dong cia PME. Do do,
dé c6 thé tmg dung enzyme PME tir 4. niger mot
cach hiéu qué nhét, ban chét ciing nhu diéu kién
hoat dong tdi thich ctia enzyme can phai duoc
hiéu 5. Vi vay, viéc nghién ctru dé tim hiéu cac
yéu té anh huong dén hoat tinh ctia A. niger PME

la rat can thiet.

2. PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU
2.1 Phuong tién

Nguyén liéu chinh gébm du du rudt do va
budi Nam Roi duge thu mua tai vuon trai cay
thudc Thi xa Binh Minh, tinh Vinh Long, sau do
duoc got dé léy vo st dung cho viéc nghién ctru.

Nam Aspergillus niger tir vo budi Nam Roi
dwoc phan 1ap 6 1an va nudi ciy vao méi trudng.
Cach thirc: Can 10g mau A.niger da dugc nudi cay
sau 4 ngay vao 6ng nghiém c6 chira 9mL dung
dich NaCl 0,9% dé thu nhan dung dich co6 chura
bao tr ndm A. niger. Dung dich thu nhan dugc pha
lodng dén khi mat do dat 10° bao tir/mL.

2.2 B4 tri thi nghiém

2.2.1 Thi nghiém 1: Anh hwéng cia ti 1é phoi
tron co chdt vé du di va vé budi véi ti lé pha
loding co chdt dén khd ndng sinh PME tir A. niger

Can 5 g hdn hop vo budi va vo du du & cac
ti 1& can khao sat cho vao cac binh tam giac 250
mL. Sir dung dung méi 1a nude cit dé thay doi
ham luong 4m ctia méi truong nudi cdy. Nhan to
A: Ti 1€ vo du da:vo buéi & cac mirc 100:0,
90:10, 80:20, 70:30, 60:40, 50:50, 0:100; Nhan
t6 B: Ti 1¢ pha lodng cua co chat va nudc cit s&
thay doi tir 1:1; 1:1,5 va 1:2.

Tiét trung cac binh tam giac chira co chét &
121°C trong 20 phut. Lam mat cic binh sau khi
thanh tring, cho 2 mL huyén phu bao tir ndm
mdc vao mdi binh cdy (10° bao ti/mL) va o &

nhiét d6 phong trong 96 gio. Sau khi , trich 13y
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dich chira enzyme PME bang dung dich dém
citrate/phosphate pH 4,5 (khuéy gian doan trong
1 giod). Sau d6 xac dinh hoat tinh PME béng
phuong phap do Duvetter (2007) [4] gidi thi¢u.
Thi nghiém duoc lap lai 3 lan.
2.2.2 Thi nghiém 2: Anh huong cua viéc diéu
chinh pH dén kha nang trich ly PME tir A. niger
Thi nghiém duoc tién hanh twong tu nhu thi
nghiém 1. Ti I¢ co chit va murc dd pha loang
duoc su dung cho khao sat dua trén Kkét qua tbi
wu cta thi nghiém trude. Piéu chinh pH moi
truong 1én men bang cach s dung dung dich
dém citrat/phosphate & cac gia tri pH Ung voi
ting nghiém thirc dé pha lodng co chat (Nhan t6
C: Muc do pH = 3,0; 3,5; 4,0; 4,5; 5,0; 5,5), cho
2 mL huyén phii bao tir nAm mdc vao mdi binh
cay (10° bao tir/mL) va 0 & nhiét 6 phong. Thoi
gian nudi cdy duoc cb dinh & 96 gio. Sau khi 1,
trich 14y dich chtra enzyme PME béng dung dich
dém citrate/phosphate pH 4,5 (khudy gian doan
trong 1 gid). Sau d6 xac dinh hoat tinh PME béng
phuong phap do Duvetter (2007) [4] gidi thiéu.
Thi nghiém duoc lap lai 3 lan.
2.2.3 Thi nghiém 3: Anh hwéng nhiét do va thoi
gian i dén kha ndng sinh tong hop PME tir A. niger
Thi nghiém duoc chuan bi twong tu nhu thi
nghiém 1. Tién hanh can co chit, pha loing moi
truong dén do am va pH thich hop theo céac két
qué toi uu tir cac thi nghiém 1 va 2. Sau khi cdy
ndm moc, mau khao sat duoc tién hanh 1én men

O cac tu u cd nhié€t do khao sat (Nhan t5 D: Nhiét

do 1 30°C, 32°C, 37°C, 42°C) tuong ung vdi thoi
gian 1én men thay d6i (Nhén t6 E: Thoi gian nudi
ciy 24 gio, 48 gid, 72 gid, 96 gid va 120 giv).
Tién hanh thu dich chita enzyme tuong tmg véi
ting murc thoi gian khao sat dé do dac PME co
trong dich trich. Sau khi 1, trich 14y dich chira
enzyme PME bing dung dich dém
citrate/phosphate pH 4,5 (khudy gian doan trong
1 gio). Sau d6 xac dinh hoat tinh PME bing
phuong phap do Duvetter (2007) [4] gidi thiéu.
Thi nghiém duoc lap lai 3 lan.
2.3 Phuong phap xac dinh hoat tinh cia
enzyme PME

Phuong phap dua trén co s¢ thiy phan dung
dich pectin bdi enzyme PME. Hoat tinh PME
dugc xac dinh bang cach do luong lugng acid
galacturonic giai phdng ra trén don vi thoi gian
& nhiét 6 va pH khong d6i (Duvetter, 2007) [4].

Can Pectin 3,5 g/L hoa trong dung dich
NaCl 0,12 M. Tron déu NaCl va pectin (dé tranh
pectin von cuc), ric tir tir hdn hop vao cbe nude
cit da dugc dun nong sin dong thoi khudy déu
bang may khudy tir. Pé yén 2 gio & nhiét do
phong dé pectin truong nd va hoa tan, sau d6 dé
khoang 14 gio ¢ nhiét d6 4 - 6°C. Sau do dung
dich duoc 1am néng dén 20°C va chuyén vao
binh dinh muc c6 dung tich thich hop va dinh
mirc téi vach ngén béng nudc cit, lic déu va loc
qua hai 16p vai man c6 bong & gitta. Bdo quan
dung dich nhén dugc trong ti lanh trong thoi

gian 2 ngay.
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Chuén bi 2 cbc thily tinh nho. Lay 30 mL
dung dich pectin di pha sin cho vao mdi cdc,
diéu chinh pH dung dich pectin dén 4,5 bing
dung dich NaOH 0,01 N. Sau d6 b sung 350 uL
dung dich enzyme véo 1 cdc, cdc con lai bo sung
350pL dung dich enzyme da bi vo hoat (100°C,
30 phat) 1am miu d6i chung. Trong sudt qua
trinh enzyme thiy phan pectin (trong 60 phut &
nhiét d6 45°C), pH dung dich duogc gitr khong doi
(pH 4.5 & nhiét d6 30 £1°C) bang cach bd sung
NaOH 0,01 N.

Hoat tinh PME 14 s mili duong luong cua
ester dugc thuy phén trong 1 phut boi 1g enzyme.
2.4. Phan tich thong ké

St dung phin mém Excel 2019 va IBM
SPSS 20 dé xir Iy s6 lidu va phan tich thong ké.
3. KET QUA VA THAO LUAN
3.1 Thi nghi¢m 1: Anh hudng ciia ti 1¢ phdi tron
co chét vé du dii va vé bu6i va ti 1¢ pha loiing co
chét dén kha niing sinh PME tir A. niger

Trong qua trinh trich ly PME trén co chit vo
budi (ty 1& 0/100) khong c6 sy sinh tong hop
PME 10 rét trén moi truong o ti 1€ pha lodng co
chat va nudc 1a 1:2. Khi mic d6 pha lodng gia
tang, hoat tinh cia PME c6 xu huéng giam thép.
O trudong hop st dung co chit 1én men 13 vo
budi, hoat tinh cia PME rat thap (hoat tinh PME
cao nhét 12 0,8 U/mL ¢ ti 1é pha lodng 1:1,5 va
giam & muc do pha loing cao hon). Diéu nay co
thé dugc 1y giai 1a do sy khac nhau vé thanh phan
co chit va lwong 4m ciia méi truong 1én men. Do

d6, ham lugng 4m va thanh phan co chét ¢ anh

hudng truc tiép dén sy phat trién cua vi sinh vt
va san xudt enzyme trong phuong phap nudi cdy
bé mit trén méi truong rin (SSF).

O muic d9 pha lodng thap hon (1:1) lam han
ché kha nang sinh enzyme cia ndm moc. Két qua
nay duogc giai thich 1a do sy kim ham kha nang
phat trién, do xép cua co chit thép va su canh
tranh nudc cta vi sinh vét & cac nghiém thic co
ham luong am thap. D6 4m moi truong nudi cdy
thap, nudc khong dii cung cap cho cac phan tng
sinh 1y, sinh hoa bén trong ndim mdc, giy can trd
su sinh truong va phét trién ciia ndm mdc A.
niger (Nguyén Purc Lugng, 2004) [2], chinh vi
thé hoat tinh PME thu duoc thép hon héan cac
mau c6 muc do pha lodng moi truong cao hon.
Tuy nhién, khi 6 4&m moéi trudng ting & mirc pha
lodng 1:2 thi hoat tinh ctia PME thu dugc bat dau
giam vi moi truong c6 do am kha cao 1am giam
d6 thoang khi dan dén nAm mdc cham phat trién.

Viéc sir dung co chét 1én men gdm hén hop
vo du di va vo budi, mot phan gitp diéu chinh
d6 4m ctia mdi truong, anh huong dén ham luong
chit dinh dudng hoa tan ma con gilp gia ting
muc do thoang khi ciia moi truong do sy hién
dién ctia v6 buédi. Thém vao d6, hoat tinh PME &
cac nghiém thire sir dung két hop hai loai co chit
trén cao hon so véi hai mau ddi chimg. Cu thé
theo Hinh 1, trong truong hop pha loang 1:1,5
v6i muc ty 1é co chét 1a (70/30) A. niger cho ra
hoat tinh enzyme cao nhat 16,8 U/mL va d6 ciing
1a diéu kién t6i thich cho kha ning sinh tong hop
PME tir 4. niger.
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Hoat tinh PME (U/mL)
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100/0  90/10 80/20 70/30 60/40 50/50 0/1100

Ty 1€ v6 du du : vo budi (w/w)

Hinh 1. Biéu db thé hi¢én kha niing sinh tong hop PME tir hdn hop vé du di
va vo buéi & cac mirc d§ pha loang khac nhau
3.2 Thi nghiém 2: Anh hwéng ciia viéc diéu chinh pH dén kha niing trich ly PME tir A. niger
Bang 2. Anh hwéng ciia pH dén hoat tinh PME

Hoat tinh PME Hoat tinh tong

P (U/mL) (Kat)

3.0 4,14 68,347¢

3.5 4,34 71,6814

4.0 18,7% 331,729°

4.5 18,0° 300,060°

5.0 15,4 256,718°

5.5 15,4 256,718°
Nuée cit (6.7 - 6.8) 15,1¢ 251,717

Ghi chu: Trong cung mot cot, cac $6 ¢6 mdu tw khac nhau thi khdc biét co y nghia th(fng ké qua kiém dinh
LSD ¢ murc y nghia 5%
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O pH thip 3,0 hoat tinh enzyme c6 tinh thap
nhat, nguyén do 1a do khi & pH thap d6 acid trong
mbi trudng ting manh gy trc ché kha ning sinh
truong va phat trién cia nAm mde khi chiing con
quéa yéu ot kha nang thich nghi v6i moi truong
chua cao nhung phai phat trién trong mot moi
truong kha khic nghiét. Cac khoang pH tir 4,5
dén 6,8 ctia nudce cit, hoat tinh enzyme thu duoc
turong ddi cao, tuy nhién lai c6 xu huéng giam
dan khi pH ting. C6 thé 1y giai diéu nay 1a do,

pH t6i wu cho nam moc phat trién nam trong

khoang 4,0 dén 4,5 cing véi enzyme PME co
tinh acid yéu nén khi pH moi trudng ting cao s&
anh huong x4u dén kha ning sinh va trich ly
enzyme tu moi truong 1€n men.

Két qua Bang 2 cho thdy, viéc diéu chinh pH
ban dau ctia mdi trudng 1én men (thong qua viée
st dung dung dich dém ¢ pH tuong ung lam
dung mdi pha lodng) gié tri pH = 4,0 1a thong s6
t6i wu cho hiéu qua thu nhan PME tir 4. niger

cao nhat.

3.3 Thi nghi¢m 3: Anh hwéng nhiét d9 va thoi gian i dén kha ning sinh tong hop PME tir A. niger

—e—37d6C

\O]
9]

Hoat tinh enzyme PME (U/mL)
w o & 3

O

40

35 ++-®-+ Nhiét do phong (30 d6 C) f ]
- -32d5C AN

30 s

3 4 5
Ngay

Hinh 2. Biéu do thé hién danh huéng cia nhiét d9 va thoi gian 1én men dén hoat tinh PME
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Két qua trong Hinh 2 cho thiy, hoat tinh
enzyme thu dugc c6 mdi lién quan chit ché dén
su sinh trudng va phat trién cta té bao nim mdc.
Diéu nay co thé duge giai thich do trong 24 gid
sau khi cdy, bao tir nAm mdc 4. niger dan thich
nghi voi diéu kién moi truong, do vy ching
chua gia tang sinh khdi dang ké. Vi thé, viéc thu
nhan enzyme & thoi diém nay 1a qua sém khién
cho enzyme chua dugc sinh tong hop nhidu dan
dén enzyme thu dugc co hoat tinh kha thip. O
nhiét d6 khao sat 37 va 42°C, hoat tinh enzyme
thu dugc 12 0 U/mL sau 24 gid nudi cdy. Sau 24
gio tiép theo, ndm mdc bat dau gia ting mat sd,
nén hoat tinh ctia enzyme liic nay bat dau ting.

Két qua thuc nghiém cho thdy, thoi gian dé
nam moc phat trién t6i wu, kha ning sinh tong
hop enzyme cé hoat tinh cao nhat 1 96 gid sau
khi cdy. Picu nay c6 thé duoc giai thich 1a do
trong khoang thoi gian nay ndm mdc da hoan
toan thich nghi duoc véi diéu kién méi trudng va
qué trinh sinh khdi ting rat nhanh. Bén canh do,
viée gia ting mat sd cua té bao ndm mdc gop
phan tong hop enzyme duge ting manh. Do do,
thoi diém t6t nhat dé thu ché pham enzyme
tuong ng v6i diéu kién rén 1a 96 gio. Sau thoi
gian phat trién t&i wu, hoat tinh ctia enzyme A.
niger PME thu duoc bit diu giam. Diéu nay la
do sau giai doan tang truéng nam moc s& chét di,
trong khi d6 s6 bao tir méi dugc hinh thanh trong
diéu kién co chat da nghéo nan dinh dudng nén
khong thé ting truong tiép tuc duoc nita. Do vay,

qué trinh sinh téng hop enzyme hau nhu ngimg

lai nén hoat tinh enzyme thu dugc thap nén néu
tiép tuc kéo dai thoi gian nudi cdy thi hoat tinh
PME s& cang giam xudng.

Tom lai, diéu kiénu nam mdc thich hop nhét
nham thu dugc enzyme PME ¢6 hoat tinh cao tir
A.niger 14 & nhi¢t d¢ 32°C trong thoi gian 96 gid
khi duoc nuéi cdy trén bé mit méi truong & trang
thai ran (SSF).

4. KET LUAN

Enzyme PME thu dugc sau qué trinh nu6i
cdy 1a ché pham ¢ dang tho. Trong qué trinh nudi
ciy ndm Aspergillus niger ¢ thu nhan enzyme,
néu diéu kién nuoi cdy khong dam bao thich hop
cho su phat trién ctia nam s& lam giam kha ning
tong hop enzyme PME c6 hoat tinh cao. O ti 1¢
vo du du va vo budi la 70/30, hoat tinh PME thu
duoc la 16,8 U/mL da dugc ghi nhéan khi 1én men
co chat & moi trudng ran véi ti 16 pha lodng co
chat v&i nudc 1a 1:1,5. Trong sudt qué trinh 1én
men, diéu kién pH, nhiét do va thoi gian u déu
¢6 anh hudng rat dang ké dén hiéu suét thu hdi
enzyme PME. Qua do, pH thich hgp cho qua
trinh 1én men sinh PME Ia 4,0 va nhiét d6 1én
men toi wu 14 32 +1°C. Dong thoi qua do, c¢6 sy
tuong quan giita diéu kién méi trudng 1én men
nhiét d6 va thoi gian G dén kha nang sinh enzyme
PME tir ndm Aspergillus niger. Qua trinh 1én
men xay ra cham hon ¢ nhiét d6 qua cao. Trong
diéu kién 1én men rin (SSF), thoi gian u thich
hop cho hiéu qua sinh enzyme PME cao nhat
(36,8 U/mL) 1a 4 ngay tuong ing v4i nhiét do u
32 +1°C.
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