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TOM TAT

Trong quy trinh san xudt tiéu so, viéc bé sung enzyme pectinase cé thé gidp nang cao
hiéu qud béc vé tiéu. Trong s 9 chiing Aspergillus niger nghién cizu, ching A. niger B2
sinh téng hop enzyme pectinase tét nhdt trén méi truong chira 12% bét cui budi, lirong
nieéc bé sung vao méi trrong 40%, thoi gian thich hop dé thu nhdn enzyme 1a 5 ngay, hoat
dé pectinase dat 4,82 Ullg. Ché pham pectinase gilp rdt ngan thoi gian boc veé tiéu. Hiéu
sudt boc vé dat 93% sau 28 gio doi Véi tiéu den va 76 gio déi véi tieu xanh. Két qua cho
thdy tiem ndng sir dung pectinase dwoc san xuat tir phé liéu néng nghiép dé nang cao hiéu
qud san xudt tiéu so.

Tir khoa: nudi cdy, méi triong, ban ran, cii buwdi, thu nhdn pectinase, vé tidu

1. PAT VAN PE

Pectinase la nhém enzyme xtic tdc phan Ung thily phan pectin, gidi phong cac don phan
la acid galacturonic[4]. Trong linh vuc céng nghé thuc pham, enzyme pectinase dugc sir
dung dé 1am mém véch té bao, ting qua trinh ly trich cac loai nudc ép trai ciy; hd trg qua
trinh loc va 1am trong céac loai nudc ép trai cy, ruou vang. Nhitng nim gin day, enzyme
pectinase con dugc sir dung dé nang cao kha ning bac vo tidu; rit ngin thoi gian hoai muc
cta vo ca phé trong qua trinh 0; xur 1y 16p nhdt bam trén hat ca phé[3,6,7]. Mac du enzyme
pectinase c6 mat ¢ nhiéu thuc vat va vi sinh vat, nhung trong san suat cong nghiép, vi
khuan Bacillus va ndm mdc Aspergillus luén 1a lya chon hang dau[4]. Vi kha nang phat
trién nhanh trén nhiéu loai co chit khac nhau, dic biét 14 trén cac phé liéu néng nghiép giau
pectin, nAm méc Aspergillus niger luon thu hat dugc nhiéu su quan tim cta cac nha nghién
ctru. O Viét Nam, co thé ké dén mot loat cac nghién ctru lién quan dén enzyme pectinase tir
Aspergillus trong nhirng nam gan day: nim 2008, Huynh Ngoc Oanh nghién ctru tinh sach
enzyme pectinase bang phuong phap loc gel va loc mang[5]; nim 2009, Tran Thi Thanh
Thuan st dung ché pham cé chira pectinase dé xu 1y nhanh vo ca phé trong qua trinh u
hoai[3]; nim 2011, Lé Thi Thu Trang nghién ctru kha ning tong hop pectinesterase va
polygalaturonic ctuia Aspergillus niger [8], ndm 2012, Duong Van Tuan sir dung pectinase
dé xir 1y 16p nhdt cua vo ca phé sau khi boc vo[7]; ndm 2013, Tran Thanh Trac d phan lap
va tuyén chon dong Aspergillus niger sinh pectin methylesterase cao[9].
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Trong khi d6, hang nam, nganh cong nghé ché bién thuc pham thai ra mot lugng 16n
cac loai phé phu liéu gidu pectin nhu: cii v6 cac loai trai cay c6 mui, bi téo, vo ca rdt, cui
mit... tin dung ngudn phé phu liéu nay dé bd sung vao mai truong nudi ciy ban ran s& cam
mg qué trinh sinh tong hop pectinase va giam thiéu luong xac ba thyc vat thai ra moi
truong. Ché pham pectinase sau d6 s& duoc thir nghiém kha ning boc vo tiéu nhim nang
cao hiéu qua cia quy trinh san xuét tiéu tring, mot san phdm c6 gia tri cao va duogc thi
truong cac nudc phat trién wa chudng. Tir dinh hudng trén, ching t6i tién hanh nghién ctru:
Nghién ctru thu nhan pectinase tir Aspergillus niger nudi ciy trén moi trudng ban ran chira
cui budi dé ning cao hidu qua boc vo tiéu (Piper nigrum L.).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat ligu

Cac phé liéu giau pectin nhu cui mit, cui budi, vé cam, vo ca rét duoc thu gom tai cac
chog, cac quay nudc ép trai cdy trén dia ban thanh phé Tha Dau Mét, tinh Binh Duong. CUi
mit: got bé phan vo ciing va phan xo, xay nhuyén va siy kho cho dén khi d6 am con
khoang 10%. Vo cam, clii budi: got bo phan vé xanh chira tinh dau phia ngoai. Xay nhuyén
va sdy kho cho dén khi do am con khoang 10%. Vo ca rét: xay nhuyén va say kho cho dén
khi d6 am con khoang 10%.

Chin (9) ching Aspergillus niger dugc phan lap trén cac co chat giau pectin do phong
thi nghiém Sinh hoc, Trudong Pai hoc Tha Dau Mét cung cap. Bao gém céc chung Asp.
niger B1, B2, B3 va B4 phan lap trén vo budi; cac chung Asp. niger C1, C2 va C3 phan lap
trén vo cam; chung Asp. niger C4 va C5 phan lap trén vo chanh.

Tiéu xanh: giéng tiéu trung cé dung trong khoang 570g/lit, do nha vuon tai huyén Phu
Gi4o tinh Binh Duong cung cap. Tiéu den: tiéu xanh duoc phoi niang cho dén khi do am
con khoang 20%.

2.2. Phuwong phap nghién ciu

Phirong phdp nudi cdy ban ran thu nhdn enzyme pectinase[5]: Cac chung Aspergillus
niger tir mdi truong thach nghiéng duoc cdy vao cac erlen chira 25 g méi trudng ban ran o
thanh phan: cam gao 30%; triu 16%:; bot ca rot 8%, (NH,)2S04 1%, d6 am 45%. Mat do
gidng ban dau khoang 10" bao tir/g canh trudng. U ¢ nhiét do phong (30°C). Sau 5 ngay,
thu nhan va say kho canh trudng ¢ 45°C cho dén khi do 4m con khoang 10%. Xac dinh hoat
d6 enzyme pectinase trong canh trudng bang phuong phap dinh lugng duong khir.

Xdc dinh hoat dé pectinase bang phuwong phdp dinh hrong dwong khie[1]: Tron déu 0,5
ml dung dich enzyme pectinase véi 0,5 ml dung dich pectin 0,5% pha trong dém acetate pH
5.0, u & 40°C trong 60 phit. Thém 1 ml thudc thir DNS, dun s6i cach thuy trong 5 phut va
S0 mau & buac song 540 nm. Mot don vi hoat d6 (UI) enzyme pectinase la lwong enzyme
t6i thiéu trong diéu kién chuan (40°C, pH 5...) thuy phan pectin trong 1 phdt tao ra 1 pmol
D-galacturonic acid.

Phirong phdp xir 1y sé liéu: Mdi nghiém thirc dugc tién hanh 13p lai 5 lan. Panh gia sai
s6 chuan bang chuong trinh phan tich phuong sai caa phan mém Statgraphic Centurion 15.
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2.3. B tri thi nghiém

Chon loc ching Aspergillus niger c6 hoat tinh sinh téng hop enzyme pectinase cao: 09
chang Aspergillus niger trén méi truong thach nghiéng dugc cdy vao cic méi trudng ban
ran. Sau 5 ngay nudi cay, xac dinh hoat tinh pectinase trong canh truong nudi cay va chon
chiing sinh tong hop pectinase cao nhat.

Anh hwong cua thanh phan co chdt giau pectin dén khd ndng sinh tong hop enzyme
pectinase: Chung Aspergillus niger chon loc tir thi nghiém trude dugc nudi cdy trén moi
truong béan ran c6 bd sung 8% cac co chét giau pectin khac nhau (cti mit, vé cam, cui budi
va vo ca rét). Sau 5 ngay nudi cdy, xac dinh hoat tinh pectinase trong canh trudng nudi cay
va chon thanh phan co chét thich hop sinh téng hop pectinase cao nhit.

Anh hweng cua ty |é co chat giau pectin dén kha nang sinh tong hop enzyme pectinase:
Chuang Aspergillus niger chon loc tir thi nghiém truéc duoc nudi ciy trén moi trudng ban
ran c6 bd sung co chit giau pectin da chon tir thi nghiém truéc. Ty Ié co chét trong céc
nghiém thtc thay doi: 4; 8; 12; 16 va 20%. Sau 5 ngay nudi cay, xac dinh hoat tinh
pectinase trong canh truong nudi cdy va chon ty & co chat thich hop sinh tong hop
pectinase cao nhat.

Anh hwong ciia lwong nuwdc bo sung dén kha ndng sinh tong hop enzyme pectinase:
Chuang Aspergillus niger chon loc tir thi nghiém truéc duoc nudi ciy trén moi trudng ban
ran c6 bo sung thanh phan va ty 1 co chat giau pectin di chon tir thi nghiém trude. Lugng
nuéc bd sung vao mdi truong ban ran trong cac nghiém thic thay doi: 35; 40; 45; 50 va
55%. Sau 5 ngay nudi cdy, xac dinh hoat tinh pectinase trong canh truong nudi cay va chon
luong nudc bd sung vao méi truong ban ran thich hop sinh tong hop pectinase cao nhit.

Xdc dinh thei gian thu nhdn enzyme pectinase thich hop nhdt: Chung Aspergillus niger
chon loc tir thi nghiém trude duoc nudi ciy trén moi trudng bén ran ¢ bd sung thanh phan
va ty 18 co chit gidu pectin, lugng nudc bd sung di chon tir thi nghiém trude. Xac dinh hoat
tinh pectinase trong canh truong nudi cdy sau cac khoang thoi gian khac nhau: 3; 4; 5; 6 va
7 ngay. Chon thai gian thu nhan pectinase c6 hoat d6 cao nhat.

Padnh gid kha nang béc vo tiéu cua ché pham enzyme pectinase: 50 g tiéu xanh hoac
tiéu den (46 am 20%) duoc ngam voi 50 g nude, giit & nhiét do phong (30°C). Sau 24 gio;
48 gio; 72 gio hoic 96 gio, bo sung 10 ml dung dich enzyme pectinase c6 tong hoat o 4 Ul
va giit & 40°C. Sau 4 gio xir 1y pectinase, tiéu dugc cha xat dé tach vo. Say kho tiéu dén khi
do6 am con khoang 10%. Cac 16 d6i chimg duoc tién hanh véi ché pham pectinase di bat
hoat bang cach dun séi 15 phut.

Hiéu sudt boc vé tinh theo cong thic: H (%) = Khéi luong tidu so/khdi luong (tiéu so +
tiéu con dinh vo).

3. KET QUA VA THAO LUAN
3.1. Chon loc chiing Aspergillus niger sinh téng hep enzyme pectinase cao
Chin (9) chung Aspergillus niger trén méi trudng thach nghiéng duoc cy vao cac moi

truong ban ran. Sau 5 ngay nudi cdy, hoat tinh pectinase cua cac chung duoc xac dinh va
thé hién trong biéu d6 1.
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Trén mdi trudng chira co chit cam
Gng la bot vo ca rét, cac chuang
Aspergillus niger thé hién nhitng kha
nang sinh tong hop pectinase rat khéac
nhau. Chung Asp B2 cé hoat d6 cao
nhat, dat 2,55 Ul/g canh trudng, khéc
biét vé mat théng ké so voi cac chung |
con lai. Ching Asp B2 duoc phéan lap Asp Asp Asp Asp Asp Asp Asp Asp Asp
trén cui trai budi, do d6 co kha nang sinh BB B B ine dsperatinsmiger
tong hop enzyme pectinase cao.

[

12
H

(8]

—
A

Jun

©
A

Hoat d pectinase (Ul/g)

(=]

Biéu dé 1. Hoat dé pectinase cua cac chuing
Aspergillus niger
3.2. Anh hwéng cia thanh phan co chit giau pectin dén kha niing sinh tong hop
enzyme pectinase caa ching Aspergillus niger B2
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Chang Aspergillus niger B2 dugc
nudi cay trén maéi truong ban ran ¢ bd
sung cac co chat giau pectin khac nhau.
Sau 5 ngay nudi ciy, hoat tinh pectinase
trong cac canh truong duoc xac dinh va
thé hién trong biéu d6 2. Két qua thi
nghiém cho thay ngudn gbc pectin cé
anh huong nhiéu dén kha niang cam tng
sinh enzyme pectinase. V6 cam chua
ham luong pectin cao nhat (3,5 — 5,5%)
nhung kha nang cam ung sinh pectinase Biéu dé 2. Anh huwéng Cuia co chdt dén kha
lai thap hon so véi cac co chat Khac. nang sinh tong hop pectinase

Cui budi chira 3,1% pectin thich hop nhat cho viéc cam ang sinh enzyme pectinase,
hoat d6 pectinase dat 3,42 Ul/g canh truong. Két qua thi nghiém cho thiy c6 thé sir dung
nim méc Aspergillus niger B2 dé san xuat ché pham giau pectinase trén co chét 1a cui budi.

3.3. Anh huéng cia ty |é co chét giau pectin dén kha ning sinh tong hop enzyme
pectinase ctia ching Aspergillus niger B2
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Chung Aspergillus niger B2 dugc _ 3 3.00
nudi cAy trén méi trudng ban rdn c6 bd S 30 ; 284 271
sung ci budi véi cac ty 1¢ khac nhau. T 5 g
Sau 5 ngay nudi ciy, hoat tinh pectinase £ 201
trong cac canh treong dugc xac dinh va i 15 7
thé hién trong biéu do 3. Ty Ié bot cui g 10
bugi trong cac nghiém thiuc co anh % 05 -
huong dang ké téi kha nang sinh tong 00 -
hop pectinase cua chung Aspergillus 4 8 12 16 20
niger B2. Ham lugng bot budi bd sung R TV 1€ ol budi )
vao mdi trudng tét nhat 1a 12%, hoat do Biéu do 3. Anh huvd’ng cua ty 1é co chat den
enzyme trong canh truong dat 3 Ul/g. kha nang sinh tong hop pectinase
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Viéc gia tang ty I¢ bot cui budi trong canh truong sé Kich thich qué trinh sinh pectinase, tuy
nhién, ham luong bot cui budi ting qua cao lai 1am giam kha ning sinh téng hop enzyme
pectinase. C6 thé ham lugng pectin trong méi truong cao s& lam gia ting d6 nhét cua canh
truong, tac dong dén kha ning sinh truong cua chang nam Aspergillus niger B2[1].
3.4. Anh hwéng cia hrong nwéc bd sung dén kha ning sinh téng hop enzyme

pectinase cua ching Aspergillus niger chon loc
2’0 ] I I I l

Chung Aspergillus nlger B2 dugc nudi
cay trén moi trudng ban ran ¢ bd sung cui
budi Véi ty 18 12%. Luong nudc bd sung
vao moi trudng thay ddi tir 35 dén 55%.
Sau 5 ngay nudi cdy, hoat tinh pectinase
trong cac canh trudng dugc xac dinh va thé
hién trong biéu do 4. Trong qua trinh nudi
cay bén ran, d6 am la yeu t6 rat quan trong
cho su sinh truéng cua ndm méc. Viéc thay

el
o

=
=]

w
]
|

=
=]
|

Hoat d¢ pectinase (UL'g)

d6i luong nudc bd sung ban dau s& lam
thay d6i do am cia canh truong. Trong
pham vi cua thi nghiém, luong nudc bd
sung ban dau thay ddi 35 - 55% khong anh
huéng nhiéu dén kha ning sinh tong hop
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Biéu do 4. Anh hweng ciia lwong nirdc bé sung
dén kha nang sinh tong hop pectinase

enzyme pectinase.

Hoat tinh pectinase cao nhét dat 4,15 Ul/g khi lugng nuéc bo sung vao canh truong
chiém 40%. Két qua nay khong khéc biét so vai cac nghiém thirc dugc bo sung nude nhiéu
hon. Tuy nhién, trong san Xuat, viéc giam luong nudce trong canh tru’ong sé giup tiét kiem
chi phi say san ph:dm. Do d6, chiing t6i chon lwong nudc bd sung ban dau 1a 40% dé tién
hanh thi nghiém tiép theo.

3.5. Xac dinh thei gian thu nhan enzyme pectinase thich hep nhat

Chung Aspergillus niger B2 dugc nudi
cay trén moi truong ban ran c¢6 bo sung clli
budi Vi ty 16 12%. Luong nudc bd sung
vao moi truong 40%. Sau khoang thoi gian
nubi cdy tr 3 dén 7 ngay, hoat tinh
pectinase trong cac canh truong dugC Xac
dinh va thé hién trong biéu d6 5. Thoi diém
thu nhan enzyme pectinase thich hop la sau
5 ngay nudi cdy, hoat do pectinase trong
canh truong dat 4,82 Ul/g. Thoi gian nudi
cay cang dai, hoat d6 enzyme pectinase
cang giam. Sau thoi gian 5 ngay, kha nang
sinh trudng cia nam Aspergillus niger B2
da dat cuc dai nén ching khdng tiét thém
pectinase vao moi truong.
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Trong khi d6, luong enzyme duoc tiét ra trudec d6 ¢ mat dan hoat tinh nén hoat do
pectinase trong canh trudng giam dan. So véi két qua nghién ciu cia Huynh Ngoc Oanh
(2008), ché pham cua chlng t6i ¢6 hoat do thap hon. Tuy nhién, nhitng thi nghiém sang loc
trude do cho thiy enzyme pectinase thu dwoc gidp nang cao hiéu qua boc vo tiéu, nén
ching i tiép tuc thir nghiém hudng tng dung nay.

3.6. Panh gia kha ning boc vé tiéu ciaa ché pham enzyme pectinase

Ti€u xanh va ti€u den sau khi ngdm trong nudc dugc xt ly enzyme pectinase voi hoat
do 4 Ul. U ¢ 40°C, sau 4 gio, hiéu qua béc vo duoc thé hién trong biéu do 6 va bieu do 7.
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Biéu do 6. Anh huong Cia pectinase den Biéu do 7. Anh huong Cia pectinase den
hiéu qua boc va tiéu xanh. hiéu qua boc vo tiéu den.

cung véi cellulose, pectin 1a thanh phan chinh ciu trac nén voé tiéu. Cho nén khi b
sung enzyme pectinase, qua trinh boc vé tiéu dién ra dé dang hon. Tiéu xanh co6 16p vo
chwra bi hu hai nén enzyme pectinase kho xam nhap vao bén trong, dan dén hiéu qua boc vo
gia tang khong nhiéu. Sau khi tiéu ngdm trong nuéc 72 gio, vo tiéu mém va tham nudc tot,
viéc bd sung enzyme pectinase s& dem lai hiéu qua cao nhat, hiéu suat boc vo dat 93.3%
sau tong thoi gian 76 gio xt ly. Khi ngam tiéu trong nude 1au hon, hiéu qua boc vo trong
truong hop c6 bd sung pectinase khong co su gia ting dang ké. Trong khi do, ddi véi tiéu
den, enzyme pectinase giup gia tang rd rét hiéu qua boc vo. Sau khi ngdm 24 gio, tiéu den
tiép tuc dugc xur Iy voi enzyme pectinase trong 4 gio, hiéu suat boc vo tiéu den dat 93,2%
sau tong thoi gian 28 gio xtr ly, cao hon 22,7% so vai ddi chiung. C6 thé viéc tiéu xanh
duogc phoi nang da lam cho 16p v tiéu hu hai, tao diéu kién cho enzyme pectinase dé dang
thAm vao bén trong, thity phan thanh phan pectin va lam cho voé tiéu dé boc tach ra khoi
phan so. O cac nghiém xtr ly tiéu 52 va 76 gio, hiéu suit boc vo khong co su khéc biét so
vaéi khi xtr ly pectinase sau khi ngdm 28 gio.

Két qua cua thi nghiém da cho thay trién vong cuaa viéc sir dung ché pham pectinase dé
nang cao hiéu qua trong qué trinh san xuat tiéu so. So véi két qua nghién ciu cia mot s6
tac gia nhu Bui Van Mién (2004)[3], thoi gian ngdm tiéu 6 — 7 ngay, lugng nudc sir dung
gap 30 lan, cho hiéu suit boc vo dat 95% hay Nguyén Thi My Hién (2010)[2], sir dung ché
pham c6 chtra nam Aspergillus sp. dé thiic day qua trinh boc vo cua tiéu, hiéu suat boc vo
dat 93% trong thoi gian 3 ngay, két qua cua chung t6i da rat ngin déang ké vé mit thoi gian
va giam bot duge luong nudc sir dung. Theo d6, thoi gian ngdm tiéu chi kéo dai tir 1 dén 2
ngay va lugng nudc sir dung giam duoc 30 lan.
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4. KET LUAN

Tir 9 ching Aspergillus niger phan lap trén cac phé liéu giau pectin, chang t6i chon loc
dugc chung Aspergillus niger B2 sinh téng hop enzyme pectinase tét nhit trén moi trudng
ban rin chaa bot cui budi véi ty 16 12%, luong nudc bd sung vao moi truong 40%, thoi
gian nudi ciy thich hop 12 5 ngay, hoat d6 enzyme pectinase trong canh truong dat 4,82
Ul/g. Xt ly enzyme pectinase & 40°C trong thoi gian 4 gio gitip gia ting hiéu qua boc vo
tiéu den. Ty 1€ bdc vo tiéu dat 93,2% sau 28 gio ngam. Viéc xu ly enzyme pectinase trén
tiéu xanh khong dem lai nhiéu hiéu qua. Sau 76 gio xir Iy, ty 1¢ boc vo chi cao hon 7,8% so
véi dbi chang.

RESEARCH ON PRODUCING PECTINASE FROM
ASPERGILLUS NIGER ON SOLID STATE MEDIUM CONTAINING GRAPE
FRUIT PULP FOR IMPROVING PEPPER PEELING
Tran Ngoc Hung, Nguyen Anh Dung, Tran Thi Ngoc Nhu, Mai Thi Ngoc Lan Thanh

ABTRACT

In white pepper processing, adding the pectinase is able to help improve pepper
peeling. Among 9 Aspergillus niger strains, A. niger B2 strain biosynthetise the pectinase
have a highest activity on the medium that contains the powder of pomelo with the ratio of
12 percent; a amount of water is 40 percent (w/w). The best suitable time to receive
pectinase is 5 days, with the activity pectinase reaches 4.82 Ul/gr. The pectinase
preparation help shorten the time of remove the husk of pepper. The productivity of taking
off the husk gets 93 percent after 28 hours to the black pepper and after 76 hours to green
pepper. This result shows potential of applying pectinase that produce from agricultural
residues to improve effect of white pepper processing.
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