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TOM TAT

Nghién ctru nay khao sat mot s6 yéu té anh huong nhur ty 1é ché pham hdn hgp nim méc, thoi
gian, nhiét d6 va pH dén kha ning thily phan khé dau lac caa ché pham hdn hop nim méc A. oryzae
KZ3 va A. awamori HK1 va danh gia chéat luong san pham nudc twong sau qua trinh 1én men. Cac
phuong phap sir dung trong qué trinh nghién ciru la: phuong phap Kjeldahl, phuong phap chuan
d6 N — fomol, phuong phap sic ky long hiéu ning cao, phu’ong phap dém khuan lac truc tiép,
phu’ong phap MPN va phwong phap danh gia cam quan. Két qua nghlen ctru cho thay ham luong
dam tong s6 va amino acid thu duoc cao nhat 1a 63,66% va 1,8 g/l khi bd sung 0,4% ché pham; do
4m co chit ban dau 1a 55%; thoi gian thuy phan khé dau lac 1a 72 gio trong méi truong pH 5 &
nhiét @6 thuy phan 1a 55°C. San pham nudc tuong 1én men bang ché pham hdn hop ndm méc nay
dat chét lugng theo TCVN 1763:2008 véi gia tri ham lugng nito toan phan 1a 2,39 g/100ml; tong
s6 vi khuan hiéu khi < 20000 tb/ml; khong phat hién thay Escherichia coli, cac vi khuan duong
rudt va doc tb aflatoxin; dac biét khong co6 mui va vi la.
Tir khéa: Acid amin, ché pham, kho dau lac, nuée tuong.
Nhdn bai: 16/08/2018 Hodan thanh phan bién: 17/09/2018 Chdp nhdn dang: 30/09/2018

1. MO PAU

Aspergillus oryzae va Aspergillus awamori duoc biét dén voi kha ning sinh téng hop
cac enzyme amylase protease, cellulase,... c6 hoat tinh cao trong méi truong ban ran theo
phuong phap nudi cay bé mat (Luong Duc Pham, 1998; Manan va cs., 2016) Protease ngoai
bao c6 thé duoc san xuét theo phuong phéap 1én men chim hogc 1én men ban ran. Phuong phap
1én men bén ran dic biét thich hop cho sy phat trién ciia nAm vi chung thich hop phat trién
trong mdi trudng hiéu khi va yéu cau do am thap hon so véi vi khuan (Ogawa va cs., 1995).
Ngoai ra, phuong phap 1én men nay tuong déi don gian, ré tién va mang lai hiéu suat sinh tong
hop enzyme cao (Wang va cs., 2005; Thanapimmetha va cs., 2012). Su va cs. (2011) cho rang
protease duoc chiét xuat tir nAm mdc A. oryzae c6 hoat tinh cao va an toan trong san xuét thuc
pham. Do d6, ché pham san xuit tir nhitng chiing nay duoc xem 1a an toan khi sir dung.

Nudc twong 1én men 1a mét loai nuéc cham c6 ham lwong dam va nong d6 mubi twong
dbi cao, huong vi thom ngon, 14 san phdm cta qua trinh thiy phan nguyén liéu giau protein
duéi tac dung cua enzyme vi sinh vat. Dé san xuét nu6c tuong hién nay c6 hai phuong phap
cha yéu 1a vi sinh va hoa giai. Trong d6, phuong phap tng dung vi sinh vt trong san Xuit
nuée tuong khong gy 6 nhidm mai trudng va khéng sinh doc t6 3 — MCPD Va 1,3 - MCPD.
Ngoal ra, dé tang hiéu qua kinh té cho qua trinh san xuat thi viéc tan dung ngudn nguyén liéu
san (dau nanh, kho dau nanh va kho dau lac) co y nghia rat lon.

Kho dau lac 1a san pham phu chu yéu trong san xuat dau lac, giau protein véi s6 luong
acid amin thiét yéu Ion (Basha va Pancholy, 1981). Tuy nhién, chat lugng khé dau lac sau qua
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trinh ép dau d& bj xudng cip din dén do hoa tan protein kém, mau t6i, huong vi kho chiu va
gia tri dinh dudng thip (Robin va Chiou, 1990). Do d6, dé cai thién cac tinh chét chirc ning
va gia tri dinh dudng ciia protein nham ung dung trong nganh thyc pham Neucere va cs (1972),
Yu va cs (2007) da sir dung enzyme dé thiy phan. Mot nghién ciru khac ctiia Govindaraju va
cs (2006) Vé viéc st dung papain, alcalase va protease nam dé thuy phan arachin trong lac, két
qua nghién cttu cho thiy protease c6 kha ning thuy phan arachin cao hon papain, alcalase.
Pén nim 2011, Guowan Su va cs da nghién ctru sir dung protease tho tir Aspergillus oryzae
HN 3,042 (CPE) dé thuy phan khé dau lac thu dwoc két qua nhu sau: Hiéu qua thu hoi protein
1a 80,6%; murc do thuy phan bai protease thd cao hon so vdi cac protease thuong mai.

Véi mong mudn nang cao chit lugng nudc twong nham dap wng nhu cau tiéu ding,
dam bao an toan va khong gay 6 nhidm méi truong nén viéc thuc hién dé tai nay s& c6 y nghia
khoa hoc va thuc tién.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

- Ché pham hdn hop ndm méc A. oryzae KZ3 va A. awamori HK 1 dugc cung cap boi
phong thi nghiém vi sinh, khoa Co khi — Cong nghé, truong Pai hoc Nong Lam Hué. Ché
pham duoc san xuat bang cach nudi cidy nam mdc trén moi trudng ban ran 70% ngd manh:
30% bot my; do 4am ban dau cia co chat thich hop cho qua trinh sinh tong hop protease cua
ching 1a 55%; ty 1¢ phan tram phdi tron so véi khéi lugng moi trudng nudi cay giira sinh khdi
nam méc A. oryzae KZ3 va A. awamori HK1 1a 0,3: 0,1, mat d6 té bao lan luot 1a 3x10°8 va
1x10° sau 3 ngay nudi cdy. Ché pham duoc siy & 40°C trong vong 6 gid va duoc bao goi trudc
khi bao quan (s6 liéu chua cong bd).

- Kho dau lac dugc mua tai cac hd gia dinh trén dia ban thanh phé Hué c6 thanh phén
protein 35,2%; lipid 8,7%; cellulose 15,1%, tro 3,93% va do am 8,6% (tw phan tich).

2.2. Phuong phap nghién ctiru
2.2.1. Phuong phap phan tich
Xac dinh ham heong protein téng sé bang phirong phdp Kjeldahl (AOAC,1995).

Xdc dinh ham lwong amino acid bang phwong phdp chudn dg N — fomol (Lé Thanh
Mai va cs., 2006).

Xac dinh doc té aflatoxin trong ché pham va san pham nueée tiong.

Doc t6 aflatoxin duoc xac dinh bang phuong phép sic ky 16ng hiéu nang cao (HPLC)
theo TCVN 7407:2004.
* Phwong phap danh gia cam quan:

, Chét lwong cam quan caa nude tuong duoc danh gia bang phuong phéap cho diém thi
h!éu theo thapg Hedon'ic C}"la Hé’Duyén Tu (2009) trén céac chi ti€u: trang thai, mui, vi, mau
sac va tap chat nhin thay bang mat.

Xac dinh mét s6 chi tiéu vi sinh vt
Xac dinh téng sb vi khuan hiéu khi bang phuong phap dém khuan lac truc tiép (Lé
Xuan Phuong, 2005; Nguyen Xuan Thanh, 2007).

Xac dinh Escherichia coli va cac vi khuin duong rudt khac bang phuong phap MPN
(Tran Linh Thudc va cs., 2004; Lé Xuan Phuong, 2005).
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2.2.2. Phuong phdp bé tri thi nghiém
* Anh hwéng cia ty 1é ché pham hon hop ndm moc den khd néng thity phin khé dau lac

O thi nghiém nay, ché pham hdn hop ndim mdc A. oryzae KZ3 va A. awamori HK1
dugc phéi tron voi kho dau lac co do am 8,6% vai cac ty 1é 3, 4, 5 va 6% khéi lugng. Sau do,
hdn hop duge bo sung nude dé do 4m moi trudong dat 55% va tién hanh thity phan & 55°C, pH
5. Kho dau lac duoc thity phan véi diéu kién nay trong 96 gid, sau d6 ly tim thu dich chiét.
Xéc dinh ham luong dam téng sb (so v&i nguyén liéu dau vao) va amino acid dé chon ty 1€ ché
pham b sung thich hop cho qua trinh thity phan kho dau lac.

* Anh hwéng cia thoi gian dén kha ndang thity phdn khé dau lac

Kho dau lac duge bo sung ché pham hdn hgp ndm méc A. oryzae KZ3 va A. awamori
HK1 thich hop da dugc xac dinh & trén va thiy phan & 55°C, pH 5, 6 4m moi truong 1a 55 tai
cac mirc thoi gian khac nhau: 24 gio, 48 gid, 72 gio va 96 gio. Tai mdi thoi diém khao sat,
dich chiét thu nhan bang cach ly tim dugc xac dinh dam tong s6 (so v6i nguyén lidu dau vao)
va amino acid dé chon thoi gian thity phan thich hop.
* Anh hwéng ciia nhiét do dén kha néang thiy phan khé dau lac

Kho dau lac duoc bo sung ché pham ndm mdc & trén véi ty 16 thich hop va thuy phan
trong thoi gian di duoc xac dinh trong diéu kién d6 4m ban dau 55%, pH 5. Nhiét d6 thiy
phéan dugc thay ddi & cac mirec khac nhau: 45, 50, 55 va 60°C. Dich chiét thu duge & cac thi
nghiém nhiét d6 khac nhau sau khi ly tim duogc xac dinh dam tong sb (so voi nguyén liéu dau
vao) va amino acid dé chon nhiét do thich hop
* Anh hwong cia pH dén kha néing thiry phin khé dau lac

Khé dau lac dugc bd sung ché pham nidm méc véi ty 1é thich hop dugc thuy phan
trong thoi gian, nhiét d6 thich hop da duoc xac dinh & trén v6i do Am méi truong thuy phan 1a
55%, tai cac mirc pH ban dau khéc nhau: 4,5; 5; 5,5 va 6. Ham lugng dam téng ) (so voi
nguyén liéu diu vao) va amino acid cua dich thuy phan dugc phan tich dé chon gia tri pH thity
phén thich hop.

2.2.3. Phirong phdp xir Iy 56 liéu

Str dung Microsoft excel dé xtr 1y cac s6 liéu tho thu duoc tir thi nghiém; phuong phap

phan tich phuong sai (ANOVA) bang phan mém Minitab 16.
3. KET QUA VA THAO LUAN
3.1. Anh hudng cia ty 1¢ ché pham ndm méc dén kha ning thiy phin khé diu lac

Ché pham nim mdc A. oryzae KZ3 két hop A. awamori HK1 c6 kha ning san sinh
protease cao va la mot yéu to rat quan trong trong viéc thity phan protein. Lugng ché pham
niam méc bo sung vao dé thity phan kho dau lac phai thich hop thi kha ning thily phan protein
nguyén liéu mai mang lai hiéu suat cao.

Qua Hinh 1 ta thay, khi tang ty l¢ ché pham nam mdc A. oryzae KZ3 két hop A.
awamori HK1 tir 3 dén 4%, ham luong dam tong sé va acid amin ¢6 xu hudng ting, dat gia tri
cuc dai lan luot 12 55,83% va 1,6 g/l (0 ty lé ché pham 4%). Sau d6, c6 xu huéng glam dan
theo chiéu tang ctia ty 1é ché pham ndm méc, diéu nay co thé giai thich do lugng ché pham
nam méc bo sung qua nhiéu s& din dén sy thity phan Ian nhau cta cac protease. Hon nita, mat
d6 té bao ban dau cao dan dén cac ching ndm méc sé lay chat dinh dudng dé phat trién do d6
s& khong cung cip du cho sy sinh tong hop enzyme dé thity phan.
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Hinh 1. Anh huong cua ty 1 ché pham ndm méc A. oryzae KZ3 va A. awamori HK1 dén kha niang
thay phan kho dau lac

Két qua nay phu hop véi mot nghién ctru trude ddy ctia ching toi khi thity phan protein
d4u nanh cua ché pham koji twong. Nhém tac gia ndy cho rang ham luong dam téng sé coa
dich thiry phan va acid amin ting khi tang ty 16 ché phim koji twong tir 1 dén 4% va dat gia tri
cuc dai tai ty 18 ché pham 4% (15,95 g/l va 1,6 /1), nhung ting ty 18 koji 1én 5% thi ham luong
dam téng s6 va amino acid giam (10,65 g/l va 1,48 g/l).
3.2. Anh hwéng ciia thoi gian dén kha ning thily phan khé dau lac
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Hinh 2. Anh huong cua thoi gian dén kha nang thity phan khé dau lac.
Két qua & Hinh 2 cho thy trong khoang thoi gian 24 — 72 gio, ham luong dam téng
sb va acid amin tang dan va dat gia tri cao nhét sau 72 gio thuy phan lan luot 14 59,79% va 1,6
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g/l. Sau d6 ¢6 xu hudng giam khi kéo dai thoi gian thay phan dén 96 gio véi gia tri ham lugng
dam tong s6 va acid amin 1an lugt 1a 56,24% va 1,4 g/l. C6 sy thay ddi nay 1a do khi kéo dai
thoi gian thity phan ham luong co chét giam kéo theo van toc phan ¢ng cua enzyme giam.
Ngoai ra, mot phan amino acid duoc vi sinh vat tham gia thily phan sir dung va mot phan khac
tiép tuc bi thay phan tao thanh cic san pham tht cip (Pham Hong Ngoc Thity va cs., 2014).
So sanh véi cac nghién ciru khac cho thay két qua ciia chiing toi phu hop voi cong bd
ctia Chutmanop va cs (2008) khi nghién ctru san xuét protease boi ching nam méc A. oryzae
trong qué trinh 1én men trang thai rin sir dung chat agroindustrilal, thoi gian thuy phan dau
nanh thich hop 1a 72 — 84 gio. Ukei va cs (1994) cho rang thoi gian thily phan tét nhat 1a 84
gid khi str dung truc tiép banh dau dau nanh nudi cay nam méc A. oryzae dé san sinh protease.
Pham Hong Ngoc Thuy va cs (2014) cong bd rang ddi véi qua trinh thily phan protein, khi
tang thoi gian t ba san véi vi khuan Bacillus subtilis C7 tir 12 dén 36 gio thi ham lugng amino
acid ting va dat cuc dai & 36 gio, nhung néu tiép tuc tang thoi gian u 1én 48 gio thi ham luong
nito amino acid giam 8% va tiép tuc giam hon 40% khi u dén 84 gio.
3.3. Anh hwéng caa nhiét dd dén kha ning thiyy phan khé dau lac

Nhiét d6 13 yéu té c6 anh hudng lon dén phan ang enzyme. Téc d6 phan tng enzyme
khong phai luc nao ciing ty 18 thuan véi nhiét do phan tng. Tdc do phan tng chi ting dén mot
giéi han nhét dinh. Vuot qua nhiét o do, tbe do phan tng enzyme sé& giam va dan dén mic
triét tiéu.

Két qua Hinh 3 cho thdy kha ning thuy phan tiang khi nhiét d6 ting va dat cuc dai ¢
55°C voi gia tri dam tong sé va amino acid lan luot 14 62,27% va 1,7 g/l. Tiép tuc tang nhiét
d6 1én 60°C thi kha ning thuy giam do nhiét do cao gay trc ché hoat dong cua enzyme (D4 Thi
Thanh Thuy va cs., 2017).
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Hinh 3. Anh huéng cua nhiét do dén kha nang thay phan khé dau lac.
Két qua nay phu hop véi mot cong bd khac cua chung t6i khi nghién ctru vé kha niang
thity phan protein d4u nanh cua ché pham koji twong (Nguyén Hién Trang va cs., 2016). Va
cling ph hop voi két qua caa DS Thi Thanh Thiy va cs (2017), nhém tac gia nay cho rang
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khi ting nhiét do tir 45°C 1én 55°C, 3 chi tiéu DH (d6 thuy phan), HSTH (hiéu suit thu hoi
nito) va Naa/Nrs (ty 1& nito amino acid/ nito tng s6) déu ting va dat cuc dai tai 55°C. Néu tiép
tuc ting 55°C 1én 65°C cac chi tiéu trén bi giam. Tuy nhién két qua dat duoc cao hon nhiét do
thity phéan protein khi str dung hon hop bot dau nanh va bot my nudi cay nam mdc A. oryzae
dé san xuit nudc tuong trong nghién ciru cia Wang va cs. (2005) 1a 50°C.

3.4. Anh hwéng cia pH dén kha niing thily phan khé diu lac

Enzyme rat nhay cam véi sy thay doi pH ctia méi trudng. Mai hé enzyme chi hoat dong
manh nhit & ving pH xac dinh goi 1a pH tdi thich cuia enzyme.

Qua Hinh 4 cho thdy ché phim A. oryzae KZ3 két hop A. awamori HK1 c6 kha ning
thity phan protein tot trong khoang pH 4,5 — 5,5 va dat gia tri cuc dai tai pH 5 véi ham luong
dam tong sb va acid amin lan lugt 14 63,66% va 1,8 g/l. Khi thity phan trong moéi truong pH
qué cao, kha ning thity phan protein ciia ché pham nay giam do d6 ham lugng amino aicd va
dam tong sb giam.
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Hinh 4. Anh huéng cia pH dén kha niang thiy phan kho dau lac.

Két qua nay ciing tuong tu khi thiy phan protein d4u nanh bang cua ché pham koji
tuong cua chung t6i (Nguyén Hién Trang va cs, 2016) va ciing phu hop voi cong bd cua
Wilfred va cs (1996) vé pH thich hop dé thily phan protein ddu nanh bang ché pham koji 1a
pH = 5. Changlu Ma va cs. (2014) khi nghién ctru cong nghé xur ly gluten trong nudc tuong
cho két qua ham lugng acid amin cao nhat & pH 7.

3.5. Panh gia chit lwgng san pham nudée twong khé dau lac

Nuéc twong sau khi san xuat theo phurong phéap 1én men tir kho dau lac tién hanh lay
mau xac dinh mét s6 chi tiéu chat lugng theo TCVN 1763:2008 va phuong phéap danh gia cho
diém thi hiéu theo thang Hedonic (9 diém), s6 lugng ngudi thir 16 dé danh gia cam quan. Két
qua thu duoc ¢ Bang 1 va Bang 2.
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Bdng 1. Két qua danh gia cam quan

Tiéu chi danh gia Két qua cam quan
Mau sic 727+0,7
Trang thai 7,13 +£0,8
Mui 6,27 +0,7
Vi 6,13+ 0,6
Tap chét nhin thiy bang mat 7,4+0,8

Két qua Bang 1 va Bang 2 cho thay san pham nudc twong 1én men tir kho dau lac
khong khac biét so vai san phdm nudc twong theo TCVN 1763:2008 vé chi tiéu cam quan
(mau sac, trang thai, mui, vi va tap chat nhin thay bang mat).

Nito toan phan 1a mot trong nhitng chi tiéu quan trong dé danh gia chat lwong cua
nude twong thanh pham. Két qua nghién ctu cua ching toi cao hon mot s6 san pham nudc
tuong trén thé gii nhu: Koikuchi (1,57 g/100ml), Usukuchi (1,19 g/100ml) va Shiro (0,5
9/100ml). Tuy nhién lai thip hon nhiéu so véi san pham Tamari (2,55 g/100ml).

Bdng 2. Két qua danh gia chat luong nudc twong thanh pham

Mau nuéc tuong _ Nuéc twong
Chi tiu TCVN 1763:2008 thanh phim
Chi tiéu cam quan
Mau sac Mau sac dic trung cua san pham Nau
Trang théi Chat long terng,V’khonjg van duc, Trong, khong lang can
khong lang can
.. Thom dac trung cua nude tuong, Mm thom df'lc trufng‘cua R
Mui R , 2. v A nudce tuwong 1én men tir kho
khong c6 mui la, mui moc A A L ns &
dau lac, khong c6 mui moc
Vi Vingot dam, khong c6 vi la, vi Main, khong co vi la
: dang, nong
Tap chét nhin thiy bang mat Khong dugc co Khong co

Chi tiéu hoa hoc

Ham lugng nito toan phan

>0,4 g/100mL

2,39 (g/100ml)

Chi tiéu vi sinh vat

TSVKHK 3
(CFU/g hogc CFU/mL) <20.000 th/ml 2x10
Escherichia coli 0 0
(MPN/mL hoiac MPN/g)
Cac vi khuan duong rudt 0 0
(MPN/mL hoiac MPN/g)
boc t6 aflatoxin Khong co Khong co

Ghi chii: TSVKHK: Téng sé vi sinh vat hiéu khi
Bén canh d6, san phim nudc twong cua ching t6i dat TCVN vé chi tiéu vi sinh vt.
Cu thé: tong sé vi sinh vat hiéu khi thip hon so véi mirc quy dinh (< 20000 tb/ml), khong
phat hién thay Escherichia coli, cac vi khuan duong rudt khac, doc to aflatoxin tong sé va
aflatoxin Bs.
Tur két qua trén cho thay cac chi tiéu cam quan, ham luong nito toan phan va chi tiéu
vi sinh vat trong san pham nuéc tuong cua chung toi dat TCVN.
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4. KET LUAN

Ché pham nim méc gom A. oryzae KZ3 va A. awamori HK 1 nudi cdy trén moi truong
béan rin ngd manh — bot my da thiic ddy qua trinh thiy phéan protein kho dau. Ham luong dam
t6ng s6 va acid amin tang khi qua trinh thay phan thuc hién trong diéu kién nhiét do 55°C, thoi
gian thity phan 72 gio & pH = 5 va ty Ié ché pham nam méc bo sung 14 4% so véi nguyén liéu.
Gi4 tri ham luong dam tong s va acid amin sau qua trinh thity phan & cac diéu kién thich hop
trén lan luot 12 63,66% va 1,8 g/l.

Két qua phan tich chat luong nudc twong thanh phim dugc 1én bang ché pham A.
oryzae KZ3 két hgp A. awamori HK1 déu nam trong quy dinh ciia TCVN 1763:2008 vé chi
tiéu cam quan, nito toan phan. Ngoai ra khong phat hién su c6 mat Escherichia coli, cac vi
khuan duong rudt khac va doc t6 aflatoxin trong san pham nudc twong.
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IMPACT OF A NUMBER FACTORS TO CAPACCITY HYDROLYSIS PEANUT
MEAL IN MANUFACTURING SOY SAUCE BY ASPERGILLUS ORYZAE KZ3 AND
ASPERGILLUS AWAMORI HK1 MIX PREPARATIONS

Nguyen Hien Trang, Duong Thi Huong
Hue University — University of Agriculture and Forestry,

Contact email: nguyenhientrang@huaf.edu.vn

ABSTRACT

This study aims to investigate the effect of some factors such as composition, time, temperature
and pH to the hydrolysis of peanut meal by A. oryzae KZ3 and A. awamori HK1 mixed the preparations
and evaluate the quality of soy sauce production after fermented processing. The methods used in the
study were: Kjeldahl method, N-fomol titration method, high performance liquid chromatography
method, direct colony count method, MPN method and sensory evaluation method. The results show
that the total protein and amino acid content highest were 63.66% va 1.8 g/l when supplemented with
0.4% preparations; initial substrate moisture content of 55%; the hydrolysis time of peanut meal was 72
hours in pH = 5 and at hydrolysis temperature of 55°C. Producted soy sauce femented from peanut meal
by this mixed molds met the requirement of the Vietnam Standard 1763:2008 with a total nitrogen
content of 2.39 g/100 ml; total aerobic bacteria < 20000 tb/ml; Escherichia coli, coliform bacteria and
aflatoxin were not detected; especially no smell and strange taste.
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