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MO PAU
1. TINH CAP THIET CUA PE TAI
Axit xitric la axit hitu co c6dd chua nk, hoa tan nléu trong
nudc. Vi vay, cung Wi nhitng axit iru co quan tong khac, no 1a gt
trong nhing axit c6 nhiu tng ding trong cdng nghp thec phim

nhu: san xuit banh ko, nréc giai khat (E330)... Ngoai ra, axit xitric

con dugc Sr dung trong nhdu nganh coéng ngbp khac nh: my
pham, phimanh, y hoc va droc phim, trong &n xuit cac clit tay ria
va dac biét trong nganh cong ngdp vat liéu méi nhe nhpa sinh
hoc... Véi nhitng tng dung 16ng rai nhr trén nhrng hién nay mréc ta
cha yéu phii nhap khiu axit xitric. Bén anh nhu éu thyc t thiét
thyc nhrng nhiing nghién @u vé axit xitric trong mréc van con hn
ché.

San xuat axit xitric bing phrong phap l1én medat hi¢u qui
kinh t# hon so i tach chét tir ty nhién. Do dy hién nay n6 chim
90% Bng lrong axit xitric dugc sin xuit. Thuc trang sin Xxuit axit
xitric & trong nréc Van chra can xing Wi tiém ning tng ding trén.
Trong khid6 ngwbn nguyén ku sin xuit axit xitric rit phong phu,
dic biét ngwdbn nguyén ku ré tién tr phu phé phim néng nghip,
cong nghép. PI¢ pham tir nganh céng nghp thuc phim trongdoé co
nganh céng ngBp cké bién dau nanh nkr sita ddu nanh, bt dau
nanh,dau khuén...at phong pha. 8a dau nanh Vinasoy, Vinamilk,
Tribeco... hang #m thii ra mt lvong badau nanh ét 16n. Riéng
nha may Vinasoy i ngay thii ra ¢in 30 fin badau nanh. Hén tai,
huéng gii quyét cha yéu 1a ban cho ngdi dan lam tiic an gia sdc.
Luong ba nay & con gia tr dinh drdng ham kong xo, protéin
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cao...thdn loi cho qué trinh Ién men axit xitric. Do, chang téi
chon ngwbn pré pham naydé 1én men axit xitric.

Tuy nhién, batau nanh giau xenluloza, protéin.. iy hyp
chit hitu ao phirc tap. Vi Ay, giai doan thiy phan o chit 3 quyét
dinh cHit lvong méi twong dinh drdng thich lop cho mm mjc
A.niger |én men axit xitric. C6 nBi phrong phap thy phan nix
thuy phan Bing axit, enzym... B&tau nanh clra da cang cac cht
dinh drdng nén tac nhan tuphéan tt h¢ enzym @a vi sinh \t la
giai phap 6t nhit. Ching t6i #n hanh tirc hién dé tai “Nghién aru
qua trinh thup phan - 1én men axit xitric & ba ddu nanh hing
Aspergillus oryzae va Aspergillus nigér
2. MUC TIEU NGHIEN C UU
- Xacdinh mpt s thanh plhn héa hc (duong, protéin, xenluloza...)
trong b&iau nanh.

- Xac dinh phrong phap thg phan baiau nanh nky hé enzym éa
A.oryzaetao moi trong |én men axit xitricdt nhit.

- Budc dau dé xuat qui trinh cdng nghlén men axit xitric badau
nanh ting A.niger.

3.POI TUQNG VA PHAM VI NGHIEN C UU

- Stir dung b&dau nanh gi Cong ty Vinasoy - Qang Ngai.

- Céac cling rim mbc A.nigerva A.oryzaetir phong thi nglim Dai
hoc Bach Khoa Ha Ning vabai hoc Khoa hc tr nhién — TP. |
Chi Minh.

- Thir nghigm thuy phan b&dau nanh & h¢ enzym @a rim moc
A.orzyaeva [én men axit xitri& qui mé phong thi nghm.
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4. PHUONG PHAP NGHIEN CUU
- Phrong phap it ly va hoéa ly:

Xacdinh pH:Su dung pH K

Xacdinhdo am: Siy dén khdi lwvong khéngdoi

Xacdinh hamirgng axit xitric: Pheong phap HPLC
- Phrong phap hoa sinh:

Xacdinh hamrong duong Hng vaduong khr

Xacdinh hamirong xenluloza

Xacdinh hamirgng protéin

Xacdinh hamirong photpho
- Céc plwong phéap thy phan batau nanh:bé suit ba qui trinh thy
phan b&au nanh.
- Phrong phap ¥ ly dich sau I1én medé dinh hrgng axit xitric
- Phrong phap vi sinh:

Phrong phap nudi 4, nhan gbng rim mdc A.niger va
A.oryzae.

Phrong phap xaatinh $ té bao vi sinh §t: Phrong phap
dém khuéin lac.

Xacdinh hat lyc aia enzym xenlulazao vong thiy phan
- Phrong phéap toandc:

Sir dung phrong phap quihoach thrc nghém
5. Y NGHIA KHOA H QC VA THUC TIEN CUA PE TAI
- Két qua nghién ¢u cia dé tai € cung dp théng 8 k§ thuat sin
XUit axit xitric tir badau nanhDic biét chon duoc phrong thic thuy
phan 6t nhat nhy hé enzym @a rim mjc A.oryzae
- L& bedc moi trong viéc nghién ¢u thuy phan va Ién men axit xitric
bang hai cling rim A.oryzaeva A.niger
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- Giai quyét ngwn phi phim trong néng ngldp va trong coéng
nghiép thrc phaim.
- Sr dung badau nanh 1én men axit xitrida lamda cang héa ngén
nguyén lu sin xut axit xitric, nang cao KBu qua kinh t trong $n
xuit, ha gia thanh & phim va gam luong axit xitric ngai nhap.
- Tir nhitng nghién Gu sin xuit cac clé phim sinh kyc tir ba dau
nanhda dat dugc nhr riboflavin, lipit, fructouranosidaze, protéiion
bao.bé tai nayduoc hira hen 5 thém qui trinh #n xuat axit xitric tir
badau nanh 4n dau tiénd Viét Nam.
- Gilp giai quyét van d& 6 nhEm mai trong cHit thai rin trong céng
nghiép thrc phim.
6. CAU TRUC CUA LU AN VAN

Ngoai pn md dau, két luan, tai liéu tham kio va ph luc,
trong Itin van gdm c6 cac chong nhr sau:

+ Chrong 1: Tong quan tai u

+ Chrong 2:Ddi tuong va phrong phap nghiéniw

+ Chrong 3: Két qua nghién ¢u va thio luan



CHUONG 1. TONG QUAN TAI LI EU
1.1. Téng quan W axit xitric
1.1.1. G thigu vé axit xitric
1.1.2. Giu tgo va tinh chit ciia axit xitric
1.2. Giéi thiéu vé ba dau nanh
1.2.1. Ngn cung aip phe phim
1.2.2. Thanh plan dinh dwéng
1.3. Qua trinh thuy phan badau nanh
1.4. Qua trinh Ién men axit xitric
1.4.1. G ché qué trinh I&n men axit xitric
Co ché phan g tan 4o axit xitric nhr phan ang dréi day:
CeH1206 + 3G, = GHgO; + 2HO
Gluxit bi phan gii theo kiu 1én menwou, ngha 1a ko axit
pyruvic va CHCHO 1i tir axit pyruvic va CHCHO ki duoc tong
hop thanh axit xitric.
1.4.2. Plwong phap Ién men axit xitric
1.4.2.1. Lén mendmgt
1.4.2.2. Lén men chim
1.4.3. Vi sinh yit trong 1én men axit xitric
1.4.3.1. Nm nmvc Aspergillus niger
1.4.3.2. Nm men
1.4.4. CAc §u to anh hwéng dén qué trinh I&n men xitric
1.4.4.1. Ciing nim mc
1.4.4.2. Mdi trrong 1€n men
1.4.4.3. pH mai rong 1én men
1.4.4.4. Nhit d6 1én men

1.4.4.5. @ thoang khi

1.4.5.Ung dung aia axit xitric

1.5. Tong quan W cac cong trinh nghién &u & Viét Nam va trén
thé gioi

1.5.1. Nhing nghién atu & trén thé gidi

Déi véi ba dau nanhda co cac cong trinh nghiénie cia
Naoya Kasal vadng sr (2004),da8 nghién ¢u haat dong enzym
phan &t ba d¢au nanh. Ngoai ra vaoam 2011, C.R Rekha va
G.Vijayalakshmida nghién ¢u bd sung badau nanhda thuy phan
lam ting ¢ 1&n men Bt banh idli, ndt loai banhdic treng & An Do.

Trén ti gisi, tAc nhan 1&n men axit xitridwoc nghién éu
va ung ding nhéu nhit [a mm mjc A.niger. Ching han nhr cac
nghién ¢u aia Akihiko Sakurai va @g ar thugc PH Hokkaido va
DH Waseda - Nit Ban, d& nghién ¢u sin xuit axit xitric bing nuéi
cidy bé mit ching A.niger. Ciing cling i muc dich nhr trén i New
Zealand, nhém tac @M.Y.Lu, I.S.Maddox va J.D. Brook# nghién
clru Sin XUuit axit xitric bing A.nigertrong qua trinh 1&n merdn. Hay
trén knh wrc rong hon nira 1a nghién gu tong hyp sin xuat axit hiru
co bang rim A.nigercua tac gi W.A. de Jongh thic PH Ky thuat -
ban Mach vao am 2006.

Nghién @u aia T.Roukas va P.Kotzekidou tw PH
Aristotelia - Hy Lap W& anh hrong aia mbt s5 kim loai vi lwong va
chit kich thichdén sin xuit axit xitric tir chit thai caa nha may bia
bang rhm mbc A.niger.

Tac ga Y.D.Hang va E.E.Woodams téeiDH Cornell, USA
nghién @u sin xuit axit xitric tir 16i ngd. BSi véi phy pham tir rau
qua nhr chubi, vao rim 1991 tac gi G.Sassi vadng ar thusc Vién
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nghién ¢u Torino va Teong BH Torino - Italy,d& nghién ¢u sin
XUat axit xitric bing Mm mdc A.niger véi co chit |a dich chit tir
chudi mot ngwn oo chit giduduong.

Nam 2006, G.Xie va T.P.West tha DH Dakota - USA da
nghién u sin xuit axit xitric trén méi teong ba hém@a qué trinh
san xuat con tir ngd. Ba Bim sau vao #&m 2009, éng theo hai tac g
nay va trén cung nga nguyén Bu ding nhr ching rim moc
A.niger ATCC 9142 Iy d& nghién 6u kha ning sr dung etanoldé
san xuat axit xitric.

Nam 1998, T.Watanabe vdmg sr thuoc BPH Néng nghép
Punjab -An D6 vabH Waseda - Nit Ban, ¢4 nghién ¢u sin xuit
axit xitric tir co chat giau xenluloza. 3p chi Sinh bc Chau Au, 2010
da gigi thiéu nghién ¢u cia nhom tac @i Laboni Majumderr va
cong sr vé san xuit axit xitric bang A.niger sr dung @ chat 1a i
duong va bi ngé.

Nhitng nghién ¢u V& ching im mbc A.niger dot bién boi
tia gammada duoc nhiéu nha khoa éc quan tdm nin Anjuman Ara
Begum va 6ng sr thudc Vién thec phim va chéu xa sinh ke —
Bangladesh An Do d& nghién ¢u 1én men axit xitric trong moi
truong cacbonhydrat.

Vao rim 1995, S.K.Khare, Krishna Jha va A.P.Gandhi -

Trung tdming ding va Ck bién dau nanh - Vén ky thuat Nong
nghiép Bhopal -An Do, da nghién ¢u sin xut axit xitric tir badau
nanh 1&n menin bing A.niger.
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1.5.2. Nhi#ng nghién aru ¢ Viégt Nam

Tiém nang nghién Gu sin xuat axit xitric & Viét Nam \an
chura duoc khai thac nhtiu. Bac biét déi véi ngudn nguyén ku la ba
dau nanh thi cha c6dé tai nghién ¢u nao.

Véi nguyén léu badau nanh, cé4t it nghién ¢u trong nroc
dugc cong b. Trongdé cé nghién ¢u cia TS. lai Mai Huong,
2008 PH Béach khoa TP. HCM}ia nghién @¢u thiy phan badau
nanh 4o cké pham dinh drdng giau cht xo bd sung vao banh mi.

Vao rim 1997, V& ThHanh va Lé Bich Pinpng da nghién
ciru 1én men axit xitric trén ghphim cia nha may chbién tinh bt
sin. Tac gi Ngb Ké Srong cung i hai tac gi trén, vao am 2003
nhom ba tac ginay da nghién ¢u “Nhitng khé kiin va thdn loi
khi sir dung phu phé lidgu ala nganh miduong dé sin xut axit xitric
bang phrong phap lén men barm tr nim mdc A.nigeré qui md
pilot”.

Tir thuc tién nghién @u trong - ngoai méc va nhu éu aia
x& hi. Do dé, chang t6i manh dn tién hanh thxc hién dé tai “Nghién
ciu qué trinh thyi phan — Ién men axit xitriartbd dgu nanh lang
Aspergillus oryza®a Aspergillus niget.
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CHUONG 2.POI TUQNG VA PHUONG PHAP
NGHIEN CUU
2.1.Pbi twong nghién aru
Ba dau nanhduoc thu nkin tai Nha may Vinasoy — CTCP
buong Quing Ngai.
Nam mdc A.nigerva A.oryzae Truong DH Bach Khoa Da

Néng vabH Khoa hyc tr nhién — TP. id Chi Minh.
2.3. Phrong phap nghién @&u
2.3.1. Phrong phap \it Iy va hoa ly
2.3.1.1. Xaefinh pH: Maydo pH
2.3.1.2. Xaalinh dg am: Siy dén khoi luong khongisi
2.3.1.3. Xaainh ham #ong axit xitric: Phrong phap HPLC
2.3.2. Plwong phap hoa sinh
2.3.2.1 X&cdinh ham #ong duwong kht
2.3.2.2. Xaatinh ham &ong durong ng
2.3.2.3. Xaefinh ham #ong xenluloza
2.3.2.4. Xaatinh ham &ong protéin tng $: Kjeldahl aii tién
2.3.2.5. Phan tich photphaibg phrong phap Vanadomolydat
2.3.3. Cac plrong phép thy phéan badau nanh
2.3.4. Plrong phéap »# ly dich 1én mendé dinh lwong axit xitric
2.3.5. Plwong phap vi sinh
- Phrong phap nudiy, nhan gbng rim mdc A.niger, A.oryzae
- Phrong phap xadinh $ té bao vi sinh gt: Bém khun lac
- banh gia ki nang sinh enzym xenlulaz&o vong thiy phan
2.3.6. Plwong phéap toan lac
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Khio séat ndt sé thanh phin héa hpc oo ban cia badau nanh

Bing phrong phap &y dén khji lugng khdngddi, ba dau
nanh khd phan tich c# 4m 10.12%. Gi4 frpH cia badau nanh
ching téido duoc bing 5.97. Kt qua phan tich rt s5 thanh phn
nguyén léu dugc thé hién ¢ bang 3.1.

Bing 3.1. K&t qua mét si thanh phin héa hpc aia baddu nanh
Thanh pln hoé hc cia badau nanh(g/100g)
Protéin | Xenluloza| Puong ©ng | Duong khi | Photpho
6.46 79.37 3.82 0.12 0.097

Trong batau nanh hamugng protéin thé chidng tdi phéan tich
dugc 6.46 g/100g ba. Nga dinh drdng thr hai khéng kém pin cin
thiét 1a cacbohydrat. Hamrdng xenluloza thd trong &n ba dau
nanh phan tickiuoc la 79.37g/100g. Ngoai rdyong chém khaing
3.829/100g. Trongi6é dwong khr chiém 0.12g/100g. Hamubng
photpho trung binh 0.092g/100g.

Tu két qua phan tich trén cho il ring badau nanh la ngén
phé pham tiém ning dé wng ding trong l1én men axit xitric.

3.2. Nubi dy va nhan gibng Aspergillus niget Aspergillus oryzae
3.2.1. Khio séat clen méi trwong nudi aiy

Dé tim mdi twong nudi dy giit gibng va ting sinh, ching toi
tién hanh chn tir ba mdi teong thich kyp cho @ 2 ching im mjc
A.nige vaA.oryzaenhr sau:

+ M6i truong Sabouraud (Sabouraud + 0.5% CMC)

+ M6i truong Czapek — Doxat tién
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+ M@i truong thach, khoai tay, glucose (PDA)

Chi tiéu danh gia thdng qua quan satakhing hinh thanh
bao tr va thyi gian sinh teang. Méi tnrdng Sabouraud &hién nhidu
tinh cHit wu viét nhr thoi gian hinh thanh baartnhanh lon, bao &
moc day fon. Pic diém cia méi twong naydon gian, ch do thanh
trung meém hon 110C 15 phat nén itiién déi duong.

Vi vay, t6i da clpn mdi tnrong Sabouraud cho qua trinh nhan
gibng. Bén anh d6 nhim muc dich kich thich &n sinh enzym tiy
phan xenluloza, chiing td& giam ham trong protéin (0.5%) vad
sung clit din xuit cia xenluloza la cacboxylmethyl xenluloza
(0.5%).

3.2.2. Khio séat qua trinh nhan ging

Quaé trinh nhan ging tién hanhe 32°C, trén maydc wi téc

d6 vong 120 vong/pht. & qua mat do té bao thuduoc ¢ bang 3.2:
Bdng 3.2. Mit d¢ t¢ bao mim méc A.niger va A.oryzae

N4m méc CFU/mI
Aspergillus niger 3x 10
Aspergillus oryzae 2.1x10

Tu két qua & bang 3.2, 6 té bao Am mbc A.oryzaela 2.1x
10’cfu/ml. Chang t6i duy tritiéu kién ting sinh naydé dat dugc mat
do té baodn dinh cho quéa trinh ity phan. Mit do A.nigerla 3 x
10°cfu/ml. Theo Y.D.Hang vadng sr (1998) ding d4 xacdinh mit
do t& baoA.niger ph lyp 1&n men axit xitricit 18i ngd la 2x 10
cfu/ml.
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3.2.3. Panh gia khi nang sinh enzym xenlulazai@ ndm mac
Aspergillus oryzae

Sau khi nudiang sinh Am mbc A.oryzae dich thuduoc dem
loc va ty tam 6000 vong, 5 phat4°C. Dich enzym nga bao thu
dugc nhd vao céac ding thach céduong kinh 5mm vai quadém &
30°C. Két qua thi nghém thé hién ¢ hinh 3.1:

Hinh 3.1. Vong thiy phan enzym xenlulazai@ ném méc
Aspergillus oryzae

Qua hinh 3.1, ching ta cééthhiy cac vong ting chinh 1a
viing d& dugc enzym xenlulaza tly phan nén khéngib mau \bi
dung dch lugol. Po duong kinh trung binh i@ vong thiy phan
xenluloza nlr sau: Ad=D-d = 21.7-5=16.7 (mm)

3.3. Nghién d&u lya chon phwong phap thiy phan va Ién men axit
xitric t r ba dau nanh

Thuy phan badau nanh Bng rim mdc A.oryzaevéi hé
enzym phong phd, 1a tdc nhan thiaphchuyén doi cac rop chit
phic tap thanh cht don gian cho qua trinh lIén men. Trong thi
nghiém nay chung téi nghiénra trén ba qui trinh sau:
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Qui trinh 1: B sung Am moc A.oryzaesaudo tién hanh
thanh trung canhwtng tede khi [lén men axit xitric.

Qui trinh 2: Tén hanh wong tr qui trinh 1 nlkeng khoéng cé
giai doan thanh trung.

Qui trinh 3: B sungddng thyi ngay tr bandau hai ching
nam mbc A.oryzaevaA.niger.

Trong d6 giai doan 1én men ching téiécdinh nhing diéu
kién nhr sau:

B4 tri thi nghém ¢ nhiét do 30 + C va pH = 3.4 - 4. B&au
nanh khaduoc b sung mdc dén d6 4m khaing 80%. F 1&é nAim mbc
A.nigerbd sung vao qua trinh 1én men xitric 1a 5% (v/w) ki gian
lén men la 5 ngay. Qua trinh thphan va Ién mendn hanh trong
may kc v6i téc ¢ 120 vong/phit. Ngoai ra, méitsng 1én men &n
bo sung thém 3% metanol, 3ml (W80, 0.1% ho diéu kién tong
hop axit xitric. Dich thuduoc sau I1&én menén hanh phan tichrbng
axit xitric tao thanh Bng may HPLC %i duong chiin axit xitric nhr
sau:

( PUONG CHUAN AXIT XITRIC

y =34,918,272.0128x +
1,057,166.9617
R?*=0.9995

0 0.5 . 1 1.5
\ None da axit citricVh

Hinh 3.2.Pé thi dwong chuin axit xitric
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Khao séat thi nglim anh hrong aia rim mjc A.oryzaevoi
Cac ¥ 1¢ bd sung 2%, 4%, 6%, 8% va 1086n qua trinh thy phan —
[én men axit xitrick badau nanh.
3.3.1.4nh hwéng aia 1 1¢ giong A.oryzae b sung vao qué trinh
thuy phan theo qui trinh 1dén qué trinh I&n men axit xitric.

Két qua thi nghm duoc thé hién ¢ hinh 3.3 nix sau:

6
o 42992
= 4 - 3.174b
> 2.541¢
= 1.708¢4
% _ 2 0984 I I
2. n B
22 | m
- 2 4 6 8 10
'g Ty 1€ Aspergillus oryzae (%)

Hinh 3.3.4nh hwéng aia ty |é Asp.oryzaelén lweng axit
xitric tgo thanh theo qui trinh 1

Két qua xir ly thong ké theo anova 1éy t6 cho thiy ring cac
gia ti c6 chr cai o mii gibng nhau la khéng carssai khacs mic y
nghao = 0.05.

Khi ty [& A.oryzaebd sung vao qua trinh ily phan canging
thi lugng axit xitric #o ra cang nkiu. Tuy nhién, § 18 A.oryzaebd
sung bn hon 8%, @ thé & ty 1¢ 10% thi hamiong axit xitric khéng
taing ma &i giam. O ty ¢ A.oryzaethip nhit 1a 2% thi {rong axit
xitric 1a 0.984 + 0.027 @/100g. Con nghi thic bd sung ¢ 1&
A.oryzae8% thi krong axit xitric thuduoc 1a cao nht 4.299 g/100g.
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Khi tang ty I¢ A.oryzaeén 10% thikong axit khong tip tuc ting ma
lai giam vadat 3.174 £+ 0.001 g/100g. Gidioan thanh trungia vo
hoat hé enzym ngai bao ma Am mbc A.oryzaetiét ra, nén Hu qui
Ién men xitric khdng cao.
3.3.2.4nh hwéng aia 1 1¢ giong A.oryzae b sung vao qua trinh
thuy phan theo qui trinh 24én qué trinh I&n men axit xitric.

Trong qui trinh 26 Mot giai doan nhit dinh c6 & xay ra
dong thyi qua trinh tily phan va Ién men. & qua thé hién ¢ hinh 3.4
nhu sau:

10.000 | —
8112, 3800

8.000 6.788¢

6.000 - 3.0608

4.000 2 540e I I I
2.000

0.000

Ty Ie Asper gaﬁus oryzae (%)

Ham lugng axitxitric
(2)

Hinh 3.4.Anh huéng aia ty 1é A.oryzaedén luwgng axit xitric tgo
thanh theo qui trinh 2

Két qua xtr ly théng ké anova 18u t cho thy cac gia trco
chir cai & mi gibng nhau la khéng carssai khaos mac y nghiaa =
0.05.

O thi nghém bo sungA.oryzaethip nhit 1a 2% chdng toi xac

dinh dugc legng axit xitric to thanh la 2.54 g/100g. Ngim thic
cho hamtong axit xitric cao nfit khi b sungA.oryzaevéi ty 16 8%
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thi thu dugc axit xitric 1a 8.112 g/100g. Quaékqua nghién @u,
ching t6i nAn thiy ham lrong axit xitric &ing din tir 2.54 + 8.112 g
khi ting t 1&6 bd sungA.oryzaetr 2 + 8%. Tréi 4i, khi ting t 1é
A.oryzaelén 10% thi hamulong axit xitric hi giam vadat 7.380 +
0.043 g/100g.

Sau khi thiy phan, méi trong dugc tang gié ti dinh drong
va to diéu kién thuan loi cho qua trinh I&n men axit xitric.AW mbc
A.oryzaevan cé khi ning I1én men sinh axit xitricai hiéu qua 1én
men khéng caoamg rim mjc A.niger Vi vdy, qui trinh 2 la qua
trinh tich fiy axit xitric tir 2 ching rim mbc va |a qua trinh ity phan
— 1&n menddng thyi nén @n hrong axit xitric &ing cao rd ét.
3.3.3.4nh hueng aia t 1é giong A.oryzae B sung vao qué trinh
thuy phan theo qui trinh 3#2n qué trinh 1&n men axit xitric.

Két qua thi nghém thé hién o hinh 3.5 niy sau:

6 5.2902

4.299°
4 3.290¢ LA
— 1 d e
D 2 1. 23? I I
0 -4 —
10

Ty e Aspergzh’us orvzae (%)

Ham lugng axit xitric

Hinh 3.5.4nh hwéng aia t |é Asp.oryzaelén luwong
axit xitric tgo thanh theo qui trinh 3

Tién hanh % ly théng k& anova 14u t, cac gia tr c6 chr
céié mi gibng nhau la khéng carssai khaay mic y nghiao = 0.05.
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Két qua thu dugc & nghigm thirc b sungA.oryzae2% hrgng
axit xitric tao thanh la 1.237 + 0.002 g/1006i ty l¢ bo sung
A.oryzae8% thi Lrong axit xitric #o thanh cao rtt 1a 5.290 + 0.369
0/100g. Cung & xu huéng nhr qui trinh 1 va 2¢ qui trinh 3 khi
ting ty 1€ A.oryzaethi hiéu qui cia qua trinh 1én meniiag ting.
Nhung khi 7 1¢ nay &ing hon 8%, @ thé & nghigm thirc bd sung 10%
A.oryzaeham lrgng axit xitric gam vadat 3.627 + 0.178 g/100g.
3.4. Nghién @u anh hwéng aia thoi gian thiy phan dén qua
trinh 1én men axit xitric

Khao sat tiyi gian thiy phan i nAm mbc A.oryzaevdi cac
mirc 2, 4, 6 va 8 ngay theo qui trinh 2.

10 824
) 8 v
= T 5.81
R 22
i A
:_‘."_I) a) 2
g o0
E 2 4 6 8
= Thoi gian thuy phan (ngay)

Hinh 3.6.4nh hwéng aia thei gian thity phandén qué
trinh 1én men

Khi kéo dai tli gian thiy phan & 2 + 6 ngay thi hamrbng
axit xitric ting tr 5.22 + 8.24 g. Niing & nghiém thic cwi cung khi
tang thoi gian thiy phan Ién 8 ngay thi hamxdng axit xitric ghm
con 5.81g. Do gia trdinh drdng qua trinh nayab ra da dugc sr
dung qua nHiu cho véc ting sinh kidi A.oryzae mot lvong € bao
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sinh ra éing dong ngha wi viéc & c6 ndt luong € bao gia héa va
chét, khién cho mai teong € can kiét dinh drdng din. Qua trinh I&n
men Kt thac nhanh, Bu qui I&n men khéng cao.
3.5. Nghién &u anh huéng ddng thoi ciaa 2 yu té ty 18 gibng va
théi gian bing phwong phap qui haach thwc nghiém

Qui haach thyc nghiém tec giao dp | TYT 2° vé6i hai yéu 6
anh hrong: z la ty 1€ A.oryzae(%), z la thoi gian thiy phan (ngay).
Phrong trinh i qui c6 ding:

Y = o+ DXy + X5 + XX,

Trongdo:
X1: Bién 5 ma héa aa bién thuc z
X,: Bién $ ma héa aa bién thuc 2
Y: Ham muc tiéu
bo, by, by, by Céc ¢ s cua phrong trinh Bi qui

Tur két qua b tri thi nghém chiing tdi thudwoc dit liéu thé
hién & bang 3.3:
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Bdng 3.3. Ma hoa cadiéu ki¢n thi nghigm

CA4c yéu t6 theo ty 1¢ xich CA4c yéu t6 trong hé¢ ma hoa
tw nhién
S5 thir tu z Z X1 Xo | X Xo y
thi nghém
1 6 4 + + + 6.38
2 10 4 - + - 6.30
3 6 8 + - - 5.81
4 10 4 - - + 5.58
TT1 8 6 0 0 0 8.22
TT2 8 6 0 0 0 8.25
TT3 8 6 0 0 0 8.22

3.5.1. Xaadinh céc Fé 3 héi qui
Hé sd b trong plrong trinh Bi qui duoc tinh nhr sau:
b= 6.02 b = 0.32
b,= 0.08 h, = -0.04
Vay phuong trinh Bi qui ¢6 ding:
YA =6.02 + 0.08X+ 0.32% — 0.04%X,
3.5.2 Kiém tra mirc y nghia aia cac ¢ s6 héi qui

b.
Tinh t (thrc nghém): t, :|Sb_j|
i

M=

; -
Vi =0 S\
I SR
Pé tinh phrong sai tai hin ta lam thém 3 thi ngém tai tam (TT1,
TT2, TT3). = 0.017
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2
S5 = S 2 00003 _ 75,90
' N 4

Sy =+/S2 =/7.5%x10° = 0009
Cac giaticoa f:
to= 694.84 i= 37.24
ti= 8.95 i= 4.33
Tra king phén B Student ta CO4doar= 4.3 (Trongdo a = 0.05,
df=m-1=2)
Do Cac gid firty; ty; t; tio > tsye 1. VI VA, CAC & S5 by; by; by;
by, c6 y ngfia thong kés mirc a = 5%
Vay phuong trinh i qui la:
Y =6.02 + 0.08X+ 0.32% — 0.04X% X, Q)
3.5.3. Kém dinh s twong thich aia phweng trinh hai qui véi thuc
nghiém
Sir dung phan pbi Fisher (F)dé kiém ching nhr sau:
_i , iZ:(yi - 9)2
"Ts TNk
Si, =2.5x10° Va k, = 0.0833

Tra hing phan B Fisher ta cé: Ka,fy, f,) = F (5%;2;2) = 19,2
Do Ftn < F(5%;2;2)

Vay phuong trinh i qui (1) phd kyp véi thuc nghém.
3.5.4. Wi wu hoa cac Yu té dé thu dwec ham keng axit xitric cao
nhat

Khao sat cac ham uc tiéu king phrong phap leo &c
(phuong phap Box-Wilson).
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Bdng 3.4. K&t qud tinh bwéc chuyén dgng O, cia cac yu to
Cac chi tiéu Z (%) | Z;(ngay)

Muc oo s 8 6
Khoang bién thién @ ) 2 2
Hé b bj 0.08 0.32
bA, 0.16 0.64
b,A| 0.16 0.64
Buéc chuyn dong (9,) 0.08 0.32
Lam tron lréc chuyén dong (J;) 0.1 0.3

Thuc hién thi nghém leo dic va thuduoc két qua ¢ bang 3.5
Bdng 3.5: Két qud thi nghiém theo heéng leo dic

N CA4c yéu t6 anh hwéng Ham muc tiéu
Thi nghiém -
Z, (%) Z, (ngay) Ya
1 (TN ti tam) 8 6 8.22
2 8.1 6.3 8.33
3 8.2 6.6 8.20
4 8.3 6.9 8.11

3.6.D& xuit qui trinh cong nghé thily phan - 1&8n men axit xitric &

qui md phong thi nghiém
3.6.1. Qui trinh cbng ngh Ién men axit xitric

3.6.2. Thuyt minh qui trinh
3.6.2.1. Baldu nanh
3.6.2.2. Phi — Siy kho
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3.6.2.3. Thanh trung
3.6.2.4. Thy phéan

3.6.2.5. Lén men

3.6.2.6. Tach ba

3.6.2.7. loc dich sau Ién men
3.6.2.8.Dinh lwong axit xitric
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KET LUAN VA KI EN NGHI

1. KET LU AN

Dua vao Kt qua nghién ¢u ching toi rat ra &t sb két luan
nhu sau:
1. ba xacdinh dugc mot s tinh cHit va thanh pin héa lc cia ba
dau nanh (g/100gyia diy kho & cong ty Vinasoy — Qing Ngai nhr
sau:

Poam  :10.12%

pH :5.97 Xenluloza : 79.37
Protéin  :6.46 Puong Hng $ : 3.82
buong khr: 0.12 Photpho :0.092

2. Qua trinh nhan §ng da chyn dugc mdi trong nudi @y thich hyp.
DPa khio satdugc khi mang sinh enzym xenlulazaia rim mdc
A.oryzae
3. Két qua nghién ¢u yéu t6 don bién ty 1é A.oryzaeinh hrong dén
qua trinh thy phan va I1én meddng thyi theo qui trinh 214 cho tly
khi bd sung ¥ 1& Asp.oryzae8% thuduogc lwrong axit xitric cao nt
|4 8.112g/100g bA.
4. Ngoai yu t ty I¢ gibng anh hrong dén qua trinh thy phan thi
thoi gian ding quyét dinh higu qua cia qué trinh nay. Sau khi &
séat thyi gian thiy phan, chang toi rim thiy véi thoi gian 6 ngay,
hiéu qua qua trinh 1én men axit xitric cao 4tHa 8.24g/100g baA.
5. Nghién &u anh hréng ddng thyi 2 yéu t dén qua trinh thy phan
d6 1a ty 1& A.oryzaeva thi gian thiy phan ling phrong phap qui
hoach thrc nghém, TYT2 thudugc phrong trinh Bi qui nhr sau:

Y =6.02 + 0.08X + 0.32X% — 0.04X% X,
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6. Khi thyc hién t5i wu héa ling phrong phép leo éc, két qua thu
dugc ham rong axit xitric cao nft 1a 8.33g/100g &i diéu kién ty I¢
gidng A.oryzada 8.1% va thi gian thiy phan la 6.3 ngay.

7.DAadé suht qui trinh cong nghthay phan - 1én men axit xitriartba
dau nanh & dung rim mbc A.oryzaethay phan o chit vaA.nigerdé
[én men axit xitric.

Qua Kt qua nghién ¢u cho thy viéc Ién men xitric & ba
dau nanh cangang hiéu gu khi thyc hién giai doan thiay phan ban
dau bing A.oryzae Bén anh dé viéc tan thu ngén nguyén ku nay
S8 lam giam thiéu cAc vin dé xu ly chét thai trong cong ngldip thic
phim vadong thyi san xuit axit hiru av c6 m quan tong, co gia tr
cho nganh céng ngtp thec phim ding nhr cac nganh céng ngig
khéc.

2. KIEN NGHI

Sau khi thrc hién dé tai nay, chang toi c6 & sb kién ngh
nhr saudé dé tai duoc hoan thin chit ché hon va co lréng phéat
trién tiép theo:

- Can tiép tuc nghién @u qua trinh thy phan — Ién men axit
xitric tir bAdau nanhdic biét cac ¥u t6 anh hrong nhr nong do oxy,
kim loai (Fe, Mn, Zn...).

- banh gia hdu qua qua trinh thy phén théng qua caérs
phim tao thanh.

- S dung HPLCdé phan tich rat sb axit hru av quan tong
kh&c cé trong ith sau Ién men.

- Twr dich axit xitric thé #0 thanh tp tuc codic va tinh ti
hda dch long.



