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ABSTRACT

The objective of this study was aimed to survey the influence of
Actinomucor elegans starter culture and fermentation conditions on the
quality of traditional sufu produced in the Mekong Delta. The addition of
A. elegans starter with level of 10%, 10° and 10° cfu/gdw combined with
incubation time 24, 36, 48 and 60 hours were researched. The result
showed that, the most effective hydrolysis was obtained (about 12,0 U/mg
protein) after 48 hours incubation time corresponding to ratio of 10°
cfu/gdw was applied. Moreover, the study of fermentation conditions
showed that using 12% of sodium chloride, and 10% of ethanol enhanced
the formation of amino nitrogen, decreased ammonia nitrogen and
improved the quality of sufi.

TOM TAT

Muc tiéu ciia nghién ciru nham khao sat mot 6 yéu té anh huong dén chat
lwong chao thanh pham Qua do, tién hanh nghién cieu cdi tién quy trinh
san xudt chao & Pong bang Song Cuu Long. Ty l¢é ching nam moc
Actinomucor elegans va cdc diéu kién anh hwong dén qua trinh 1én men
nham cdi thién chdt lwong chao da dwoc khdo sdt. Két qud nghién ciru da
xdc dinh dwoc ty 1é ching moc la 10° bao tir séng/gram co chdt khé
(cfu/gdw), thoi gian 1 méc 48 gior cho hiéu qud thiy phan cao nhat (dat
12,0 U/mg protein). Hon nita, thi nghiém khdo sat anh huong cua b6 sung
mudi va rieou vao nude chan cho thdy bé sung ham hrong mudi NaCl véi
mitc do 12%, ham lwong ruou ethanol 10% gitip ndng cao gia tri dam
amin, hiéu sudt 1én men va giam ham lrong dam amoniac trong san pham.

Trich din: Nguyén Van Thanh va Thai Minh Tam, 2019. Anh hu¢ng ciia bao tir nAm mdc Actinomucor
elegans va diéu ki‘én 1én men dﬁn su cai t‘hién chat luvong chao truyén thong. Tap chi Khoa hoc
Truong Pai hoc Can Tho. 55(So chuyén dé: Cong nghé Sinh hoc)(2): 226-231.

1 PAT VAN BPE

acid amin quan trong, trong lghi thirc an chi yéu cia
nguoi Chau A la gao va nép — thuc pham ngheo

Chao 1a mot san phém duogc 1én men tir ddu nanh
nhd ndm méc Actinomucor elegans (A. elegans).
Chao con dugc goi 1a phd mai cuia Chau A. Tir xua
thuc phém 1én men dugc san xudt tir vat lidu dau
nanh chiém vi tri quan trong trong khau phin in cia
ngudi Chau A. N6 bé sung thém phan protein va cac
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protein. Ngoai ra, chao con cung cip déng ké ngudn
nang lugng, khoang, vitamin..

Trudce day, d€ san xuat nhitng san pham lén men
nguoi ta thuong st dung ngudén nam moc cd san
trong tu nhién nén thoi gian 1én men kéo dai, chat
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luong khong 6n dinh, d& bi hu do nhiém khuan,
tham chi nhidm ca ndm méc Aspergillus flavus va
Aspergillus parasiticus sinh ra doc t6 aflatoxin
thuong gay ra ung thu (V6 Thi Hanh va ctv., 2001).
Hién nay, nho tién bo ctia khoa hoc ki thuét nén da
phan 1ap dugc ching A. elegans t6t 4p dung vao
nhidu quy trinh san xuét chao trén quy mé cong
nghiép ¢ nhiéu nudc trén thé gidi. Nho d6 san pham
1én men c6 thém nhiéu vu diém dam bao vé sinh
hon, kiém soat va gitt dugc tinh chét 6n dinh cta san
pham, s6 lugng san pham dap ing nhu cau (Nguyén
buc Lugng, 20006).

Tuy nhién, tai Viét Nam ndi chung va Déng bé'lng
song Ctru Long noi riéng chua 6 co s¢ san xuat moc
giong cling nhu co s¢ san xuét chao sir dung gidng
thuan chung dé 1én men. Hau het chao trong nudc la
san xudt bang phuong phap truyén thong 1én men ty
nhién, phu thudc nhiéu vao thoi tiét, chat luong san
pham khong 6 on dinh, d& tap nhiém vi sinh vt la sinh
doc t, khong dam bao strc khoé ngudi tiéu ding.

Xuét phat tir co sé trén va dya trén muc tiéu da
duoc dat ra, dé tai duge thuc hién voi cac ndi dung
nghién ctru chu yéu: nghién clru tim ra diéu kién
nuoi cay (mat s6 bao tir séng ching vao, thoi gian 1,
ndng d6 mudi va ruou) thich hop cho viée cai thién
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chat lwong chao va mg dung gidng bao tur nam mdc
(starter culture) dé nghién ctru cai tién quy trinh san
xuét chao & Pong bang Séng Ciru Long.

2 VAT LIEU VA PHUONG PHAP

2.1 Nguyén vit liéu

- Gibng rpéc thuan 4. elegans c6 ngudn gbc tir
ngan hang giong cua Hoa ky ATCC (American
Type Culture Collection) va dang ton trir tai Vién
Nghién ctru va Phat trién Cong nghé Sinh hoc -
Truong Pai hoc Can Tho.

- f?éu hu mua‘tai co s& san xuit chao VT‘nh
Tran (s }47{62, Tran Viét Chéq, quan Ninh Kié‘u,
thanh pho Can Tho) va céac thiét bi, dung cu can
thiét.

2.2 Phwong phap nghién ciru

2.2.1 Quy trinh chung nghién ciru san xudt
starter bao tir nam moc

Nghién ctru san xuat starter culture bao tir nAm
mdc A. elegans dugc tién hanh theo quy trinh chung
& Hinh 1. Qui trinh nay dwa trén két qua nghién ctru
starter culture bao tir nam méc Rhizopus oligosporus
(Thanh and Nout, 2002) va nim mbc Aspergillus
oryzae (VO Thi Nguyét Thuy, 2007).

Co chat Nuéc
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trong 6ng thach nghiéng

Chung mdc
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Hinh 1: Quy trinh chung san xuit bt bao tir nAm Actinomucor elegans
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2.2.2  Anh hieong ciia ty 1é bao tir ndm moc A.
elegans va thoi gian u dén hoat tinh protease

Thi nghiém duoc x4c dinh luong gidng chung va
thoi gian 1 mdc thich hop dé dat ham lugng protease
sinh ra cao nhat. Qua d6 chon ra thong s thich hop
dé tién hanh thi nghiém tiép theo. Thi nghiém tién
hanh véi 3 mirc d6 gibng chung (104, 105, 10 cfu/g
co chat kho) img vai thoi gian G mbc (24, 36, 48, 60
gio).

béau hu
, >
Cat thanh khoi (1,5-2cm)
!
Chan
!

Chung mdc gidng

U mbc
ol
Xeép vao keo

l

Chan nudc

l

Lén men

Lo
Chao thanh pham

Tap 55, S6 chuyén dé: Cong nghé Sinh hoc (2019)(2): 226-231

2.2.3 Anh huong ciia nong dé mudi va rieou
trong nwoc chan doi voi sy thity phdn protein

Thi nghiém nhim x4c dinh ndng d6 nude mudi
va ham lugng ruou tdi wu dé dat ham luong dam
sinh ra cao nhit. Thi nghiém duogc tién hanh voi 4
nong d6 mudi (8%, 10%, 12%, 14%) va 3 ndng do
ruou (8%, 10%, 12% v/v) va thyc hién theo phuong
phap chao noi.

. } «— Anh hudng ctia ty 18 i méc bao tir A.elegans va
thoi gian 1 moc dén hoat tinh enzyme protease

Anh huong cia nong d6 muoi va nong do ruou
trong nudc chan doi voi sy thily phan protein

Hinh 2: So d6 1am chao va bd tri cic thi nghi¢m

2.2.4 Phwong phdp phdn tich va xi Iy s6 liéu
Céac chi tiéu theo ddi duoc tién ahfnh theo cac
phuong phép sau:

— Do hoat tinh enzyme protease bang phuong
phap Anson (1938) cai tién

— Phén tich dam tong s theo phuong phép
Kjeldahl (1883 ) va TCVN 8125:2015

— Phan tich dam amino acid theo TCVN
3708:1990

— Phén tich ham luong dam amoniac bang
phuong phép chung cat va chuan d§ theo TCVN
5988-1995

— Xac dinh gia tri pH: dung pH ké

Céc s6 liéu thi nghiém duoc xir Iy bang chuong

trinh Excel, phan tich thong ké bang chuong trinh
Statgraphics Plus Version 4.0, Manugistics, Inc.,
Rockville, USA.

3 KET QUA VA THAO LUAN
3.1 Anh huéng ciia ty I¢ ndm méc sir dung
va thdi gian @ dén hoat tinh enzyme protease

Ty 1& ndm mdc sir dung va thoi gian G ndm méc
¢6 anh hudng rat I6n dén san luong va hoat tinh cta
enzyme protease. Dudi sy hoat dong ctia enzyme
protease s€ phan gidi protein tao thanh amino acid.
Do d6, viée x4c dinh ty 16 ndm mdc st dung va thoi
gian thu hoach dé mat s6 bao tir 4. elegans thich hop
1a diéu can thiét. Két qua phan tich va théng ké su
anh hudng cta co chat dén mat sé bao tir ching vao
va thoi gian thu hoach dugc téng hop & Bang 1.
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Bang 1: Khuin ty nim mdc phit trién theo mét so chiing va thoi gian @

v 1€ chiing 4 %
Thoi gian (@i 10*cfu/gek

105cfu/gek

10°cfu/gek

0-23 Moc chua 1én Mobc lén rai rac, sgiliti ~ Moc lén rai rac, soi li ti
9 Mée 1én rai réc, soi i t Bju qlau thay soi khuan ty Bju qéu thay soi khuan ty
rai rac rai rac
Khuan ty mau trang, pht ~ Khuan ty mau tring pha  Khuéan ty mau trang phi
36 116p mong lén khoitau 1 16p kha day 1én khoi 1 16p kha déy 1én khoi
ha tau ha tau ha
Khuan ty mau trang nga, Khuan ty mau trang nga, Khuan ty mau trang nga,
48 xudt hién cac ddm mdc xuat hién mot vai ddm xuat hién mot vai dém
den mdc den mdc den
60 Khuan ty rap xuépg (tan Khuén ty rap xuépg (tan  Khuan ty rap xuépg (tan

lui), moc den nhiéu

lui), m6c den nhiéu

lui), m6c den nhiéu

Chii thich: *cfu/gdw: bdo tir séng/gram co chit khé

Bang 2: Két qua phan tich hoat tinh protease
nam moc

Hoat tinh protease

TT Nghi¢m thirc (U/mg protein)
1 10%- 24h 0,618+ 0,24
2 10%- 24h 1,58 +0,72
3 10°- 24h 1,708+ 0,63
4 10%- 36h 5,134+0,57
5 10° - 36h 6,62°+0,92
6 10° - 36h 6,94°+ 1,05
7 10*- 48h 9,16+ 0,21
8 10° - 48h 12,00 + 0,62
9 10° - 48h 11,822+ 1,48
10 10% - 60h 2,001+0,83
11 10° - 60h 3,73°+ 0,43
12 10 - 60h 3,71°+ 0,43

Trong cung mét cot cdac 6 liéu ¢6 cung chir cdi khdc biét
khong y nghia 5% (p<0,05)

Qua két qua ¢ Bang 1 c6 thé nhan thay rang thoi
gian 1t mbc 0 — 36 gio & ca 3 nong do 107, 105 va 106
cfu/gek ¢6 xut hién mot it khuan ty. Tir 36 — 48 gio
bat du xuét hién mot lép khuan ty trang nga phu
moét 16p kha day trén bé mit san pham. Tir 48 - 60
gi0 moc hoirap xuong, bét dau tan lui dan, xuat hién
nhiéu dém den. Piéu nay co thé giai thich 14 so &
giai doan dau do ndm méc chua thich nghi véi moi
truong nén tde d6 phat trién kha cham. Sau do, tir 36
- 48 gid> do nAm mdc da thich nghi nén phat trién
manh mé va tang sinh khéi lam xuét hién mot 16p
khudn ty mau tring nga trén bé mit san pham. Sau
d6, do ndm mdc ho hap hiéu khi tang sinh khdi dong
thoi giai phong ra mot lugng nhiét dang ké va do
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mdi trudng da hét chit dinh dudngvi vay tc ché su
phat trién ctia ndm mdc. O ty 1¢ chung mbe 1a 10°
cfu/gek (0,2%) va thoi gian 0 mde 36-48 gio lagia
tri toi wu cho su phét trién ciia ndm mdc. Két qua
nay tuong dong véi két qua nghién ctru cia Poan
Thi Hong Quyén (2008) ¢ ti 1& chung mbc 0,2% va
thoi gian 4 moc 48 gid sinh enzyme c6 hoat tinh cao
nhat.

Két qua & Bang 2 cho thy trong khoang thoi
gian 0 — 24 gid hoat tinh protease khé thdp khoang
0,74-1,7 U/mg protein. Trong khoang thoi gian 36 —
48 gi0, hoat tinh protease tang 1én nhanh nhét Gmg
v6i mat s chung moc 108 cfu/gek (6,94-11,82 U/mg
protein) va véi mat sé ching méc 103 cfu/gek (6,62-
12,0 U/mg protease). Sau 60 gio hoat lyc protease
con rat thap (2,0-3,7 U/mg protein tuong ng voi
10%, 10°, 10° cfu/gek). Diéu nay c6 thé giai thich 1a
do ndm méc & giai doan ddu méi bat dau phat trién
do do san sinh ra it enzyme nén hoat tinh protease
kha thdp. Sau d6, nAm mdc phat trién manh mé nén
hoat tinh protease tang lén kha nhanh. Hoat tinh cao
nhét dat duoc khi chung 105 cfu/gek & thoi gian 1 48
gi0 (12 U/mg protein). Sau 60 gi¢ do ndm méc hau
nhu da ngung phat trién va da bi e ché nén protease
khéng con duge téng hop nhiéu.

3.2 Anh huéng ciia ndng do mudi va ham
lwgng rugu trong nuéc chan dbi véi sw thuy
phéan protein

Anh huéng cia néng d6 mudi va ham luong
ruou trong nudc chan ddi véi ham lwong dam tong
s6 theo thoi gian 1én men duoc trinh bay & Bang 3.
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Bang 3: Ham lwong dam tong s6 theo thoi gian i chin chao

TT Nghiém thirc Pam tong sb (g/kgdw)
% NaCl % Ruou 7 ngay 14 ngay 30 ngay
1 8 8 59,514 56,59¢ 56,24°
2 8 10 58,584 56,77° 56,50°
3 8 12 60,06 56,40° 56,42°
4 10 8 60,56 55,994 56,45°
5 10 10 58,854 60,3220 61,37%
6 10 12 60,51°d 62,14* 61,60%
7 12 8 64,37% 64,78 60,24
8 12 10 65,60* 60,56 60,55%
9 12 12 63,643 61,11 58,513
10 14 8 64,522 64,78 65,002
11 14 10 63,86% 60,402 63,66*
12 14 12 64,082 60,622 62,19

* Trong ciing mt cdt, cdc s6 liéu cé ciing chir cdi khdc biét khong cé ¥ nghia 5%, so liéu trong bang la két qud trung

binh cia 3 lan lap lai

Ham luong dam tong sé khac biét khong nhiéu
& 3 thoi diém phan tich 7 ngay, 14 ngay va 30 ngay
(Bang 3). Nhin chung, thoi gian cang dai ham lugng
dam tong sb cang giam. Tuy nhién, sy khac biét giita
cac mau la khong dang ké. Ham luong dam tong s6

dat dugc cao nhat & mau dwoc xtr Iy véi mudi ¢ ndng
d6 muodi NaCl 12% va ruou 10% (v/v).

Anh huéng cta nong d6 muodi va ham lugng

ruou trong nudc chan dbi voi ham lvgng dam amin
theo thoi gian 1én men dugc trinh bay ¢ Bang 4.

Béang 4: Ham luwgng dam amin sinh ra theo thoi gian G chin chao

TT Nghiém thirc Pam amino acid (g/kgdw)
% NaCl % Rugu 7 ngay 14 ngay 30 ngay
1 8 8 12,04¢ 13,72F 16,22f
2 8 10 12,07¢ 13,67 16,25°
3 8 12 12,631 13,85° 16,207
4 10 8 13,31F 14,54¢ 17,05
5 10 10 15,04¢ 16,204 17,89¢
6 10 12 14,56¢ 16,294 17,95¢
7 12 8 15,17¢ 16,174 21,344
8 12 10 22,65% 24,522 28,732
9 12 12 21,56° 22,76° 25,85
10 14 8 17,60 19,17¢ 2437¢
11 14 10 17,99¢ 19,26¢ 24,22¢
12 14 12 16,88¢ 16,28¢ 23,44¢

* Trong ciing mét ct, cc s6 liéu ¢o cing chit cdi khdc biét khong co Y nghia 5%, s liéu trong bang la két qud trung

binh cia 3 lan lap lai

Két qua Bang 4 cho thiy luong dam amin ting
dan theo thoi gian 1én men va cao nhat & 30 ngay. O
noéng d6 mudi NaCl 12% va ruou 10% (v/v) cho
luong dam amin cao nhat 22,65 g/kgdw (7 ngay);
24,52 g/kgdw (14 ngay); va 28,73 g/kgdw (30
ngay), khac biét c6 y nghia voi cac nghiém thirc con
lai. Piéu nay cho thay viée bd sung mudi va rugu co
anh huong dén chét luong chao thanh pham. Két qua
da the hién ham luong dam amoniac cao ¢ cac mau
it mudi va nguoc lai. Bén canh d6, ham lugng mudi
va n6ng do ruou thép 6 thé da 1am cho vi sinh vat
tap nhiém phat trién, sinh ra amoniac nhiéu vi vay
s& gay anh huong xu dén sy bao quan san pham.

Trong cac nghiém thirc dugc khao sat, cac nghiém
thirc ham luong mudi 12%, ndng d6 ruou 10%; ham
luong mubi 12%, néng d6 ruou 12%; ham lugng
mudi 14%, ndng d6 ruou 10%; ham lwong mudi
14%, néng dd ruou 12% déu cung cho ham lugng
dam amoniac sinh ra thap nhat khac biét c6 ¥ nghia
thong ké 5% véi cac nghiém thirc khac ¢ hau hét cac
dot phan tich, nhung gitra cac nghi¢m thurc nay khac
biét khong c6 ¥ nghia thong ké.

Anh huéng cia néng d6 mudi va ham luong
ruou trong nudc chan dbi voi ham lwong dam
amoniac theo thoi gian 1€n men dugc trinh bay &
Béng 5.
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Biang 5: Ham lwgng dam amoniac sinh ra theo thoi gian G chin chao

TT Nghiém thirc Pam amoniac (g/kgck)
% NaCl % Ruou 7 ngay 14 ngay 30 ngay
1 8 8 8,82¢ 10,372 10,352
2 8 10 7,85° 9,92° 9,38°
3 8 12 7,41° 9,51¢ 9,51¢
4 10 8 4,74¢ 6,754 6,754
5 10 10 4,73¢ 6,744 6,744
6 10 12 4,94¢ 6,42° 6,43¢
7 12 8 4,82¢ 537" 5,36"
8 12 10 4,15¢ 4,45h 447"
9 12 12 4,034 435" 4,34h
10 14 8 4,69¢ 4,99¢ 5,04¢
11 14 10 4,124 4,420 4,420
12 14 12 4,02¢ 4,41h 4,44h

* Trong ciing mot cot, cdc s6 lidu o cing chit cdi khéc biét khong co Y nghia 5%, s6 liéu trong bang la két qua trung

binh ciia 3 lan Idp lai

Nhin chung, két qua (Bang 3; 4; 5) thé hién qua
trinh 1én men dién ra cham & giai doan dau tir 0 dén
7 ngdy, sau d6 nhanh 1én & giai doan 7 dén 14 ngay
va giai doan 14 dén 30 ngay. Ham lugng dam tong
s6 khong thay ddi nhidu trong qua trinh 1én men
chao. Két qua thi nghiém cho thay cac nghiém thirc
¢6 ham luong ruou tir 10+12% (v/v) va mudi NaCl
tir 12+14% cho két qua rat kha quan. Nghiém thirc
ham luong mudi NaCl 12%, ndng d6 rugu 10% (v/v)
¢6 két qua tot nhat ¢ hau hét cac chi tiéu nhu dam
amin cao, hiéu suét 1én men cao va dam amoniac
thap.

4 KET LUAN

Nghién ctru Gng dung bao tir Actinomucor
elegans (starter culture- giéng khoi dong) dé cai tién
quy trinh lam chao truyén thong da thanh cong, san
pham chao nghién ctru ¢6 chat lugng cao vé cac chi
tiéu ham lugng dam. Chung 10 cfu/gdw (0,2%) bao
tr ndm mdc Actinomucor elegans, u trong 48 gid
sinh enzyme protease ¢ hoat tinh cao nhat va cho
hiéu qua thiy phan dam cao nhat (dat 12,00 U/mg
protein); ham luong mudi NaCl 12%, néng d6 ruou
alcohol 10% (v/v) cho két qua t6t nhat & hau hét cac
chi tiéu dam amin cao, hiéu suét 1én men cao va ham
luong dam amoniac thap.
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