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TOM TAT

Pectinase tir vi sinh vat chiém 25% doanh s6 ban enzyme thuc pham trén toan cau. Hau
nhu tit ca ché pham thwong mai cua pectinase déu dugc san xuét tir nAm méc. Aspergillus
niger duoc sir dung pho bién nhat cho vigc san xuét pectinase. Nghién ctru dd khéo sat cac
yéu té anh huong dén kha nédng sinh tong hop enzyme pectinase cua Aspergillus niger trén
mdi trudng long c6 bd sung ngudn co chat cam tmg 1a vé cam. Chi tiéu theo ddi ctia cac thyc
nghiém 1a hoat tinh enzyme pectinase. Két qua thu dwuoc enzyme pectinase c6 hoat tinh cao
nhit 194 U/mL khi nuéi cdy Aspergillus niger trén moi truong long véi vo cam 80 g/L (ham
luong pectin 0,72 g/L) - sir dung vo cam tring (phé phidm nha may san xuat nudce €p cam), ty
1€ vo cam:glucose la 4:2, ngudn nitrogen thich hop 1a peptone 4% (w/v), ty I¢ glong 2% (VIV)
véi mat do glong 107 bao ta/mL, pH 5,0 va thoi gian nudi cdy 72 gio. Vé6i didu kién moi
truong nudi ciy trén co thé tao ra ché pham enzyme pectinase tir Aspergillus niger va (g
dung trong nganh cong nghiép san xuit nudc ép trai cay.

Tir khéa: Nam mdc, Aspergillus niger, pectin, pectinase, vo cam.

1. MO PAU

Nudc trai cay thu dugc sau ép thuong bi duc va phan 16p, nén gia tri cam quan giam va
gia tri kinh té ciing giam theo. Nguyén nhéan cha yéu 1a do trong nudc ép con chira nhidu chat
pectin. Giai phap khic phuc tinh trang nay 1a sir dung enzyme pectinase lam trong dich qua.
Bén canh d6, pectinase con gitp tang higu sut trich ly [1].

Enzyme pectinase dugc thu nhan chu yéu nho vi nim, trong do6 loai Aspergillus niger
c6 kha ning sinh nhiéu enzyme pectinase khi nudi cay trong méi truong thich hop. Pectinase
tir Aspergillus niger 1 enzyme ngoai bao nén thu nhan san pham kha thuan lgi va ché pham
enzyme tir vi sinh vat nay da dugc Cuc Quan ly Thyc phdm va Dugc pham Hoa Ky (FDA)
cong nhan 1a an toan khi (g dung trong céng nghé thuc pham [2].

Aspergillus niger ddng hoa t6t cac loai duong nhu glucose, fructose, saccharose,
mannose. Dong thoi Aspergillus niger c6 kha nang st dung ure, cic mubi ammonium,
nitrogen hiru co lam nguon nitrogen. Aspergillus niger c¢6 kha nang sinh cac enzyme nhu
amylase, protease, pectinase va dac biét 1a hé enzyme cellulase [3].

Pectin 1 yéu t co ban kich thich vi nAm Aspergillus niger sinh enzyme pectinase. Do
d6, ngudn co chat giau pectin réat thich hop cho vi sinh vat sinh pectinase [4]. Ty 1& carbon,
nitrogen ciing c¢6 ¥ nghia rat Ion ddi voi sy gia ting sinh khdi va sinh tong hop enzyme ¢ vi
sinh vat. Két qua nghién ctru ciia Hamdy cho thay sy c6 mat caa NH;NO;, NH,CI trong moi
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truong nudi ciy giup vi nAm cai thién dang ké kha nang tao pectinase [5]. Nhiét d6 nu6i cay
khong anh huong nhiéu dén hoat dong sinh tong hop enzyme pectinase ¢ Vi nam noi chung.
Nhiét d6 nudi cay thich hop dé tao pectinase nim trong khoang 25-40 °C [6]. Déi voi
Aspergillus niger, su tao enzyme cyc dai trong qué trinh nudi cay thuong két thuc khi nam
bat dau sinh dinh bao tir [2]. pH ban diu cua méi truong thuong anh huong manh dén sy
tang trudng sinh khéi va tao enzyme & Aspergillus niger. Thong thuong pH t6i thich cho qua
trinh nudi cdy thu enzyme pectinase cua Aspergillus niger nam trong khoang 4,5-5,5 [7].

Co chét thich hop cho nudi cay Aspergillus niger dé thu nhan pectinase 1a vo cam,
nguon nguyén liu giau pectin, mot phu pham thuong bi bo di hodc 1am phén bon hiru co sau
khi ép lay nuéc. Do do, nghién cuu tan dung nguon vo cam phé liéu 1am nguyén liéu nudi
cay Aspergillus niger nham thu nhan ché pham enzyme pectinase, co thé s& gop phan phat
trién ung dung trong linh vyc céng nghé thuc pham, cu thé 1a trong linh vic san Xuat nude
€ép trai cay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit ligu

Glong Aspergillus niger lay tir bo suu tap gidng cua Trudng Pai hoc khoa hoc Ty nhién
TP.H6 Chi Minh. V6 cam duoc cung cap tir cic co s& ban nude ép cam tai phuong Tay
Thanh, Quan Tan Phu.

2.2. Phwong phap
2.2.1. Chudn bj nguén co chdt vé cam

Bo6 phan vo xanh cua cam tuoi 1iy phan thit trang, rira sach bang nuéc 4m 60 °C, cét
nho 1 mm, siy bang khong khi néng & 55 °C dén khi trong lugng khong ddi (46 4m con
khoang 10%) [3]. Nghién thanh bot sang qua ludi 0,3 mm cho vé cam dong nhat vé kich
thudc. Xac dinh ham luong pectin trong vo cam theo phuwong phap calcium pectate [8]. Két
gua ham lugng pectin trong vé cam dat 0,9% (w/w).

2.2.2. Chuan bj giong

Aspergillus niger dugc gilt gidng trong thach nghiéng PDA (Potato dextrose agar) &
4 °C. Cay Chuyen giong sang ong thach nghiéng PDA khac, dé & nhiét d¢ 34-35 °C trong 72
dén 96 gio. Lay 5 mL nudc cat vo trung danh tan bao tir Aspergillus niger va chuyén sang
binh tam giac chira méi truong PDA, dé & nhiét do 34-35 °C trong 72 dén 96 gio. Mat do bao
tir duoc xac dinh bang cach dém trén budng dém hdng cau dat 10 bao tir/mL [9].

2.2.3. Chudn bj méi truong nudi cay

Thanh phin méi truong nudi cdy (g/L) gom: KH,PO, - 5, MgS0O,7H,0 - 0,5, (NH,),SO; - 1,0
va FeSO, - 0,005, bot vé cam - 20, pH 5,0.

2.2.4. Phuong phdp xdc dinh hoat tinh enzyme pectinase [10]
Cho enzyme tac dung véi co chit pectin, san pham tao thanh 1a acid galacturonic tao

mau Véi thude thir DNS (dinitrosalicylic acid), do mét ¢ quang ¢ budc séng 575 nm.
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Hoat tinh enzyme pectinase do boi lwong dwong khir dugc cit ra tir pectin bang phuong
phap dinitrosalicylic acid. Mt don vi hoat tinh enzyme pectinase duoc do béi 1 pmol
galacturonic acid giai phong trong 1 phat trén 1 mL. St dung duong chuan D-galacturonic
acid.

2.2.5. Khdo sdt ty 1é nguon co chdt cam ing

Luong co chat 1a bot vo cam voi cac ty 1€ 2, 4, 6, 8 va 10% (w/v) dugc cho vao moi
truong nudi cay dich thé nhu da néu ¢ trén (TN1); bo sung 2 mL huyen phu bao tur (1’07 bao
tu/mL), lac ¢ toc d6 150 vong/phut va hoat tinh pectinase dugc xac dinh sau 72 nuoi cay.

2.2.6. Khdo sdt ty 1é co chdt cam iimg va nguon carbon bo sung

Méi trudng nudi cdy véi ngudn co chit 1a bot vo cam (TN1), bd sung ngudn carbon vao
mdi trudng theo ty 16 gitra bot vo cam va glucose hodc saccharose lan luot 1a 4:1, 4:2, 4:3 (W/w).
B6 sung 2 mL huyén phu bao tir (10” bao ti/mL) vao mdi truong nudi cdy, lic ¢ toc do
150 vong/phut, sau 72 gio tién hanh xac dinh hoat tinh pectinase.

2.2.7. Khdo sdt nguén nitrogen

Méi truong nudi cay v6i ngudn co chét 1a bot vo cam (TN1), ty 18 bot vo cam va ngudn
carbon (TN2) thich hop duoc bo sung nguén nitrogen la: (NH,;),SO4, NH4NO;, cao nam
men, peptone voi cac ty 16 tuong tmg 1a: 2, 3 va 4% (W/v). Sau khi tiép gidng 14 2 mL huyén
phu bao tir (10" bao ti/mL) cho nudi lic & tc d6 150 vong/phut. Hoat tinh pectinase dugc
xéc dinh sau 72 gio nudi cdy (TN3).

2.2.8. Khdo sdt 1y I¢ giong

Mai truong nudi cdy véi ngudn co chit 1a bot vo cam (TN1), ty 1€ bot vo cam va nguon
carbon (TN2), ngudn nitrogen (TN3) thich hop duoc tlep luong gidng véi mat do 107 bao
ta/mL twong ung la: 2, 4, 6, 8 va 10% (v/v), nudi lic & téc do 150 vong/phut, hoat tinh
pectinase duoc xac dinh sau 72 gio nudi cay (TN4).

2.2.9. Khdo sat pH va thoi gian nuéi cdy

Méi truong nudi cdy Vai ngudn co chat 1a bot vo cam (TN1), ty € bot vo cam va ngudn
carbon (TN2), ngudn nitrogen (TN3), ty 1€ glong (TN4) thich hop dugc dleu chinh pH thay
doi tir 4,0; 4,5; 5,0; 5,5 dén 6,0; nudi lac ¢ toc do 150 vong/phut, sau mdi 24, 48, 72 va
96 gio tién hanh x4c dinh hoat tinh pectinase.

2.2.10. Xur Iy 56 liu

_ Céc thi nghiém duoc 13p lai 3 1an, két qua dugc ghi nhan va xir Iy thng ké bang phan
mem Statgraphic Centurion XV.I véi mie d9 tin cay 95%.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia néng dé co chit dén sinh tdng hop (STH) pectinase

Nong do co cht anh huéng manh dén kha nang sinh tong hgp enzyme pectinase &
Aspergillus niger nuéi cay. Két qua duoc thé hién & Hinh 1. Két qua nay cho thay hoat tinh
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enzyme thu duoc ting dan theo nong do co chét ting tir 2 dén 8% va dat cuc dai & nong do
co chét 8%, sau d6 giam khi ¢ ndng d6 10%. Tai nong d6 co chat 2% hoat tinh thap nhat 1a
112,758 UI/mL c6 thé do lugng co chat cam tng chua du, & ndng do co chat 8% hoat tinh
cao nhat dat 178,32 UI/mL. Nhu vay, c6 thé thiy sinh tong hop enzyme pectinase chiu anh
huong manh cua néng do co chat trong méi truong, cu thé 1a nong do co chat trong moi
truong nudi cdy cang cao thi lugng enzyme pectinase thu dugc cang cao. Theo Galiotou-
Panay et al., lugng enzym pectinase thu dugC tir nudi cay Aspergillus niger NRRL-364 trong
mdi truong véi ngudn co chat 1a vo cam chanh tang tuyén tinh khi ty 18 pectin tang tir 0,5%
dén 3% va dat gia tri cao nhat & nong d6 3% [11].
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_ Hinh 1. Anh huéng clia nong do co chat
(® 22 thé hién su khdc biét ¢6 ¥ nghia thong ké ¢ dé tin cdy 95%)

Két qua nay ciing tuong dong véi két qua nghién ciu ciia Lé Thi Thu Trang [12]. Tuy
nhién, khi ndng do co chét & 10%, luong co chit cam ung du thira nén luong enzyme thu dwoc
s& giam. Két qua nghién ctru ndy ciing tuong tw VGi nghién ctu cia Acufia-Argiielles et al. &
hinh thirc nudi cay chim, hoat tinh enzyme pectinase giam & nong d6 pectin 10 mg/mL [13].

3.2. Anh hwéng ciia ty 18 co chit cAm wng va ngudn carbon bd sung dén STH pectinase

Ngudn co chat cam &ng c6 anh huong dén kha ning sinh enzyme. Bén canh do, ty 1& co
chat cam g bot vo cam (chira pectin) va ngudn carbon bo sung ciing anh hudng dén kha
ning sinh enzyme. Két qua duoc thé hién qua Hinh 2. O thi nghiém khao sat anh huong cia
nong do pectin (trong vo cam) dén kha ning sinh enzyme pectinase ciia Aspergillus niger,
trong mdi trudng nudi cdy khong co glucose va saccharose thu duoc hoat tinh enzyme
178,32 Ul/mL. Khi bo sung glucose va saccharose thi hoat tinh enzyme c6 thay dosi. Ty &
4:1 cho hoat tinh enzyme thap nhat ty I& 4:2 cho hoat tinh enzyme cao nhat. O ty I¢ 4:1 giira
ngudn co chat cam ung va ngudn carbon bd sung, saccharose cho hoat do cao hon glucose.
Tuy nhién, khi ty 1& nguon co chat cam tmg va ngudn carbon bé sung 1a 4:2 va 4:3 thi
glucose c6 hoat tinh cao hon saccharose. Hoat tinh enzyme cao nhat 186,092 Ul/mL khi b6
sung glucose vai ty 1€ 4:2.
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Ca glucose va saccharose déu duoc Aspergillus niger dong héa tét, nhung tét hon Vi
glucose. Twong tw nghién ctru cua Patil & Dayanand (2006) va Solis-Pereira (1993), & diéu
kién nudi cdy long ngudn carbon 1a glucose s& cho hoat tinh cao hon so véi saccharose [14].
Ngoai ra, nghién ciru cua Solis-Pereira (1996) ciing cho thiy hoat tinh pectinase dat t6i da &
72 gio trong mdi trudng dich thé chira 10% glucose (w/v) [15].

3.3. Anh huéng ciia nguon nitrogen dén STH pectinase

C dinh moi truong nudi cdy léng lac & toc do 150 vong/phit, nong do bot vo cam 8%,
ty 1& gidng 2%, bo sung glucose theo ty I€ bot v6 cam/glucose 1a 4:2 (w/w). Két qua khao sat
anh huong cua céc ngudn nitrogen vai ty 1é khac nhau dén kha ning sinh enzyme pectinase
duoc thé hién ¢ Hinh 3.
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Khoéng ¢o su khac biét 16n vé anh huong cua cic ngudn nitrogen sinh tong hop
pectinase, hoat tinh dao dong tir 138 UI/mL dén 190 UI/mL. Ngudn nitrogen hitu co (pepton,
cao nam men) c6 thé thich hgp hon so véi cac ngudn nitrogen vé co (NH4NO; va
(NH,),SO,). Véi ngudn nitrogen vé co NH;NO; 3% va ngudn nitrogen hiru co pepton 4%
hoat tinh enzyme thu duoc cao nhét, twong tmg 1a 189 Ul/mL va 190 UI/mL. Két qua nay
cling tuong dong V6i két qua nghién ciru cua Vivek et al. (2010) khi khao sat anh huong cua
viéc bd sung ngudn nitrogen hiru co (nuéc chiét men, peptone va bot dau nanh) hoac nguon
nitrogen v6 co (NH4NOj; va (NH4),SOs NH,CI) tur 1 dén 5% (w/v) trong d1eu kién nudi cay
chim va hoat tinh enzyme pectinase cao nhét Khi bo sung pepton 4% lam nguon nitrogen [16].
Bén canh d6, khi khao sat anh huéng cua nguon nitrogen vo co dbi sinh tong hop pectinase ¢
Aspergillus niger, Rajmane & Koreka (2012) cho thay, NH,NO; thich hop cho sinh tong hop
pectinase hon so v&i cac ngudn nitrogen khac 1a (NH,),SO,4 va (NH,)sPO,[17].

3.4. Anh huéng ciia ty 1¢ giong dén sinh tong hop pectinase

Chuan bi méi truong VGi ngudn co chat 1a bot vo cam 8% (w/v), ngudn gidng 1a dich
bao tir A. niger, mat d6 10’ bao ta/mL duoc bd sung vao méi trudng Véi cac ty 18 tuong ng:
2,4, 6,8 va 10% (v/v). Két qua dugc thé hién ¢ Hinh 4. O ty 1¢ 2% hoat tinh enzyme cao nhit,
dat 183,358 UI/mL va thap nhat ¢ ty 18 10% dat 64,755 Ul/mL. Hoat tinh enzyme giam theo
chiéu nguoc lai vai sy ting ty 1& dich bao tir bd sung vao méi truong nudi cdy. Két qua nhan
duoc tuong dong véi nhitng két qua khao sat ciia Vivek et al. (2010) va Nighojkar et al. (2006),
hoat tinh enzyme pectinase cao nhat khi bd sung 5 mL dung dich gidng voi mat 6107 bao tir/mL
hozc bd sung 5 mL dung dich gidng 10° bao ti/mL vao 100 mL mdi truong [16, 18].
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3.5. Anh hwéng ciia pH méi trreong va thoi gian nudi cAy dén STH pectinase

pH moi trudng va thoi gian nudi cdy cé anh hudng dén kha ning sinh enzyme pectinase.
Két qua dugc thé hién ¢ Bang 1 va Hinh 5. O tit ca cac mac pH, hoat tinh enzyme ting tir
24 giy dén 72 gio, nhung dén 96 gio hoat tinh enzyme bat dau giam. O pH 5, thoi gian nuéi
cdy 72 gio, hoat tinh enzyme dat cao nhat (194,369 UI/mL), cao hon cac pH va thoi gian nudi
ciy con lai. Két qua nay ciing tuong dong véi nghién ctu cua Patil & Dayanand (2005) va
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Ire & Vinking (2016), khi nghién ctu thu nhan va tinh sach polygalacturonase tir Aspergillus
niger nudi cay trong moi truong VGi Nguon co chat 1a vo chudi trong diéu kién pH va thoi gian
nudi cay téi wu tuong tng 13 5,0 va 72 gio [4, 19].

Bang 1. Anh huong cua pH va thoi gian nudi cay

pH

Thoi gia 4,0 4,5 5,0 5,5 6,0

(gio)
24 85,339 +0,329" | 104,842 +0,432¢ 111,894 + 0,659% 98,940 + 0,659° | 78,069 + 1,511°
48 124,129 +0,659° | 127,727 +0,864' {140,105 +0,543'| 133,7 +0,659* | 129,526 + 0,899
72 140,105 + 0,5433'| 155,866 + 0,758" [194,369 + 0,3299/164,502 + 0,873°| 145,359 + 0,449™
96 120,926 +0,659" | 128,015 +0,329' |171,051 + 0,8997|140,465 + 0,778'| 125,424 +0,758"

(® P ¢ thé hién su khdc biét ¢6 ¥ nghia théng ké ¢ dé tin cdy 95%, cdc nghiém thire ¢é phén

hang gidng nhau thi chiea thé hién ré s khdc biét vé y nghia thong ké)
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Hinh 5. Anh huéng cua pH va thoi gian nudi cdy

4. KET LUAN

Két qua nghién ctru cho thay, Aspergillus niger dugc nudi lic trong méi trudng dich thé
chtra 8% bot vo cam, ty 16 bot vo cam/glucose 1a 4/2, 4% peptone, 2% dung dich gidng véi
mat d6 bao tir 10°/mL, pH 5,0, thoi gian nudi cay 72 gio da tao dugc lwong enzyme pectinase
dat 194 Ul/mL.

Loi cdam on: Tran trong cam on sinh vién Nguyén Hoang Minh Nhat, Tran Péng Anh di hd
tro trong qua trinh thuc hién nghién ctru nay.
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ABSTRACT

INVESTIGATION OF FACTORS AFFECTING THE ABILITY OF PECTINASE
BIOSYNTHESIS BY Aspergillus niger USING ORANGE PEELS AS SUBSTRATE

Do Thi Hien, Huynh Phan Phuong Trang*
Ho Chi Minh City University of Food Industry
*Email: tranghpp@cntp.edu.vn

Pectinase from microorganisms accounts for 25% of the global food enzyme sales.
Almost all the commercial preparations of pectinase are produced from mold. Aspergillus
niger is most commonly used for the production of pectinase. The study considered factors
affecting the biosynthesis of pectinase by Aspergillus niger on liquid medium supplemented
with inducer substrate source from orange peel. The results of the experiments were
evaluated by pectinase enzyme activity. The results showed that the pectinase enzyme had
the highest activity of 194 Ul/mL when Aspergillus niger was cultured on liquid medium
with 80 g/L orange peel (0.72 g/L pectin content), orange peel to glucose ratio of 4:2,
suitable nitrogen source peptone 4% (w/v), seed rate 2% (v/v), density 10’ spores/mL, pH 5.0
and culture period of 72 hours. This culture medium can produce pectinase enzyme by
Aspergillus niger and it can be applied in the fruit juice industry.

Keywords: Mold, Aspergillus niger, pectin, pectinase, orange peel.
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