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MO PAU

1. TINH CAP THIET CUA BE TAI

Axit gluconic la ndt axit hitu ao yéu, duoc phéat hén lan dau
tién vao im 1870 léi Hasiwetz va Habermann. Axit gluconic va cac
mudi gluconat c6 trongut nhién kha pb bién do néduoc hinh thanh
tir qué trinh oxy héa glucose. Vadtky thir 18, axit nay ittwoc biét
dén, tuy nhién ngay nay axit gluconi@ngduoc tng ding ong rai
trong nhéu linh wrc nhr cdng ngk héa e, thrc pHim, drgc pham,
dét, luyén kim, thubc da, it lisu xay drng va nhéu nganh cong
nghiép khac. Hing rim trén tfé gioi san xuat khaang 50.000-100.000
tan axit gluconic va dng tt ca cac lai mudi gluconat khéng
65.000-100.0004h, trongd6é gom cac lai mudi nhu natri gluconat,
kali gluconat, canxi gluconat hay este glucéHacton ding la
nhitng phu gia thrc phim duoc ching nhin an toan khi & dung &
M¥ va Chau Au (theo @ Quan Ly Thuc PHim va Drgc PHim Hoa
Ky), duoc ar dung lam clat diéu vi, phu gia trong &n xuit banh
nudng, sradau nanh, ga chua, phomat, banhym

San xut axit gluconic Bing conduong vi sinhdd duoc nghién
ctu vaung ding ©ng rai trong ntiu thap ky qua, trongid qua trinh
lén men Bng Aspergillus niger (A. niger) duoc nghién éu sr dung
nhiéu nHit. A. niger rit phd bién trong tr nhién cé th tim thiy trén la
kho, thim thirc vat muc nat,dat, cay tong. A. niger c6 Hc do sinh
truong phat trén nhanh, 8 dang phanap o cacdiéu kién théng
thuong, trong phong thi ngém. Do khi ning sinh éng hop enzym
cao nénA. niger dugc dung 6ng réi trong céng nglp thuc prim dé
thu nHin cac clh phim enzyme nh amylase, protease, pectinase,
glucose oxydase,... va cac axitthor nhe axit xitric, axit gluconic,
axit fumaric,....
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Trén tt giéi, nghién ¢u sin xuit axit gluconic ngay cang
dugc quan tdm mnh nE, glucosaiuoc sr dung la ngwn cacbon cho
hiu hét cac loai vi sinh §t san xuit axit gluconic, tuy nhiédé tao ra
san pham thuong mai vira dam bao chit luong vra dam bao hiéu qua
kinh % cao thi nguyén ¢u déng vai trodac biét quan tong, not
trong nhiing ngwn nguyén ku dap ung cac $u t trén chinh lair
duong, Wi vu diém chra 48-56%duong Hng 9, d6 1a ngwn cacbon
ré tién, i duong hién nay la g lya clon hangdiu cia cac nha nghién
clru $in Xuit axit gluconic.

Theo b4o caot@a Hiép hoi miaduong Viét Nam @ nudc cd
khoang 40 nha mayas xuat duong, Wi tong cong shit 105.750 4n
mia/ngay, binh quadat khoang 2.500 4n mia/ngay/nha mayydng
ri dudng @o ra chém 3-5% tong keong ép, vi vy téng khdi luong i
duong aia G nudce rat 1on, khaing 3-5 fin/ngay. R duong mia con
dugc dung lam nguyé&ndu trong cdng nglp 1én mendé san xuit
rugu, @n, dung mdi axeton, sinh &nim men, axit xitric, axit
lactic va glyxerin,... @t phan dugc ding lam thc an gia suc.

Hién nay, & Viét Nam chra c6 © S5 nao 4n xuit axit
gluconic, it ca axit gluconic hén cédéu phii nhap tir nuéc Ngoai i
gia thanh cao. Viay, viéc ar dung axit nay trong cac nganh céng
nghiép ¢ nuée ta § gap kho khin v& mat gia thanh @ng nhr chang
ta € khong cli dong dugc ngwbn cung ép.

Xuat phat tr nhitng Van d trén, chang téi tic hign dé tai
"Nghién cieu qué trinh Ién men axit gluconic ir ri dwong bang
Aspergillus nigef, nhim khio séat caaliéu kién I&n men thich ¢p
cho qua trinh sintbhg hyp axit gluconic.

Dé tai nay c6 th mo ra thém mt hudng trién vong cho vic
thu nkin axit gluconic & phy phim aia qua trinh an xuit, n6 khéng
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chi c6 y nghia & kinh t ma con ny ra khi nang ghi quyét cac in
dé vé chit lugng sin phim, cac vin dé vé giai phap K thuat mot cach
hiéu gqua
2. MUC TIEU NGHIEN C UU
- X&c dinh cac théngd&cong nghk tot nhat nhu: ti 1& giong,
thoi gian 1én men, hamrbng nito bd sung trong qua trinh 1én men.
- D& xudt quy trinh K thuat I1&n men axit gluconicut ri
duong king ching rim mbc A. niger.
3.POI TUQNG VA PHAM VI NGHIEN C UU
- St dung 1i duong dugc thu ntin ¢ céng tybuong Kon
Tum fai Km 2, x& Vinh Quang, Thanh éh(on Tum, tnh Kon Tum.
- Chang rim mic A. niger tai phong thi ngiim khoa Hoa,
truong Pai hoc Bach KhoaPai hoc Ba Nang.
- Nghién &u lén men axit gluconiartri dudng bing ching
nidm mbc A. niger & qui md phong thi ngaim (PTN).
4. PHUONG PHAP NGHIEN CUU
- Phrong phap it ly:
Xacdinh rong do chit khé bing Bx K
- Phrong phap hoéadt:
XAacdinh ham rong duong khr bing phrong phap Bectran
X&cdinh ham trong nib tdng king phrong phap kjehldal.
- Phrong phap hoa ly:
Xéacdinh pH i duong va pH éa méi trong nudi dy trudc va
sau lén men
X&cdinh axit gluconic bng may &c ky long hiéu ning
- Phrong phap vi sinh:
Phrong phép hat hoa gbng
Phrong phap Ién men chim.

- Phrong phap toandc:
Sr dung quy hach thrc nghém toan phn 3 yéu 6 dé khao
séatanh hrong dia cac gu t thanh phn dén ham trong axit gluconic.
Sr dung phrong phéap leo éc @& t6i vu hdéa cac §u t anh

huong.
5. Y NGHIA KHOA H QC CUA PE TA|

- Xacdinh mbt s thanh phn héa hc trong i dudng va ham
lwong axit gluconic Bng cac plrong phap (PP) phan tichéhidai.

- Xé&c dinh diéu kién 1én men Gt nhit thu dugc ham trong
axit gluconic cao nit.

- Xay ding duoc quy trinh 1én men gluconidr tri duong ¢
quy mdé PTN.
6. Y NGHIA THUC TIEN CUA PE TAI

- Nghién ¢u nayda giGp & dung pH phim cia qué trinh
san xuit dudng @o ra ngén nguyén Ku chinh $n xuit axit
gluconic, mangdi l¢i ich kinh € cho cac nhaas xuat duong.

- Giam lugng axit gluconic nga nhap, chi dong sin xuat.

- Mo rong tng ding cdng ngh sinh fpc trong cong ngh
thuc pHim va nét sd linh we khéac.
7. CAU TRUC LUAN VAN

Ngoai pln mo dau, két luan, tai lisu tham kiio va ph luc,
trong ILin van gdm c6 cac chong nhr sau :

Chuong 1: Tong quan

Churrong 2:Ddi tugng va plrong phap nghiénia

Chuong 3: Két qua va thio luan
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CHUONG 1
TONG QUAN
1.1. AXIT GLUCONIC
1.1.1.Giéi thiéu vé axit gluconic

Axit gluconic 1a nét axit hiru oo yéu, c6 tinh sét kHin,
khdng bay bi, khéngdoc, khdng cé tinkin mon, cé ngéin gic tir B-
D-glucose 40 thanh B mot phan tng oxy hoda déi xdc tac da
enzym glucose oxidase. Axit gluconic cétmr nhién trong cac ko
qua, mat ong, tra kombucha §m hong trd) va wou vang.

Trong cbng ngldip thyc pham axit gluconicduoc sr dung
nhu mot chit diéu vi, né co kh ning to ra hrong Vi chua du nke va
dugc sr dung nhr mot phy giadiéu chinh i chua (E574) ding cho
cac gn phim nhr ruou vang, méc ép trai cay, & chua,....

Tén khoa hc:

(2R,3S,4R,5R)-2,3,4,5,6-pentahgxyhexanoic axit
1.1.2. Giu tao aia axit gluconic

Axit gluconic 1a nét hgp chit hitu co ¢6 cdng tirc phan i 1a
CeH1205, cdng thirc ciu tao 1a:

OH OH 0
oI, e
OH OH HO — W
1 oc H — OH
@ H L
A 0 H OH
F CH;OH

Hinh 1.1. Giu tao phan # axit gluconic
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Axit gluconic c6 du tric hoa hc bao ém mot chibi sau
cacbon ¢i naim nhém hydroxyl va & thac king mt nhém clicc
cacboxyl (-COOH). Trong dungich nréc nong do 1/1000 axit
cacboxylicé pH gin trung tinh, axit cacboxylic nayd ra cac ion
gluconat va cac ndii cua axit gluconic gi chung la cac gluconat.
Khi hoa tan trong msc axit nhanh chéng chég sang ting thai can
bang dong Wi vong gluconos-lacton, 1am cho dungich tw thanh
hén hop aia axit Wi gluconos-lacton.

1.1.3. Tinh cHit caa axit gluconic va mii gluconat

1.1.4. Lich sir phat tri én axit gluconic

1.1.5.Ung dung aia axit gluconic va mui gluconat

1.1.6. Sin xuit axit gluconic va mui gluconat

1.1.6.1. @n xudt axit gluconic tr enzyme glucose oxidase
1.1.6.2. Gn xudt axit gluconic # vi khudn

1.1.6.3. @n xudt axit gluconic # A. niger va Penicillium luteum

p-D-glucose
Hzoz
Glucose FAD catalase
oxidase FADH,
%0,
Glucono=3-lactone '/z 0,
Lactonase/
“— \
Spontaneous l ;0
Axit gluconic

CeH1206 + HO + O, —» CGgH1207 + HO,

Hinh 1.2. $ dé chuyén héa glucose thanh axit gluconicd A. niger
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1.2. 0 SO QUA TRINH LEN MEN AXIT GLUCONIC

1.2.1. Gbi thiéu vé Aspergillus niger

1.2.2. Cé4c plwong phap Ién men

1.2.2.1. Plwong phap 1&én men dmt

1.2.2.2. Plwrong phap 1én men bsau

1.2.3. S sinh trwéng va phét trién ciia vi sinh Vat trong diéu kién
nudi ciy tinh

1.2.3.1. Pha nk ddu (pha tiém phét)

1.2.3.2. Pha logarit (phady tién)

1.2.3.3. Phain dinh (pha can lang)

1.2.3.4. Phai vong

1.2.4. CAc $u té anh hwéng dén qué trinh 1én men axit gluconic
1.2.4.1Anh hwéng aia cacbon

1.2.4.2 Anh huéng aia nite

1.2.4.3A4nh hwéng aia thei gian

1.2.4.4 Anh huweng qia oxy

1.2.4.5.4nh hweng aia nhiét d¢

1.2.4.6.Anh huweng qia PH

1.2.4.7.Anh hwéng aia 5 1¢ giong

1.3. NGUYEN LIEU Ri PUONG

1.3.1. Givi thiéu nguyén liéu ri dwong

1.3.2. Muc dich aia xir ly ri dwong trwéc khi lén men

1.4. TINH HINH NGHIEN C UU AXIT GLUCONIC & VIET
NAM VA TREN TH E GI Ol

1.4.1. Cé&c cbng trinh nghién&u trong nwéc

1.4.2. Céc cbng trinh nghién&u nuwéc ngoai
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CHUONG 2

POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1.POI TUQNG NGHIEN CUU
2.1.1. H dwong

Ri duong liy tir cong tyPuong Kon Tum vaduoc xir ly
trong phong thi nghm trude khi 1€n men. Rduong duoc pha loéng
V6i ty 18 ri duong:nréc la 2:1 kg/kg, n hanh x Iy nhiét & 85-90C
trong thyi gian 45-60 phuty didu kien nay lu hét cac ap khuin déu
bi tiéu dét. Sau khi xt Iy nhiét tién hanh ly tam nguyénéli & 8°C, tic
d6 5500 vong/phut, @i gian 30 phut, tach cac athkhéng hoa tan va
cAc clit keo ra kidi ri duong. Két thic qué trinh ¥ Iy ri duong duoc
bao quan & 4°C.
2.1.2. Ching vi sinh at

Chang rim mbc A. niger duoc nuéi dy va git gibng ti
PTN khoa Hoa, trong Pai hoc Bach KhoaPai hoc Ba Nang.
2.2. HOA CHAT VA THI ET BI
2.2.1. Hoéa clit
2.2.2. Thiét bi
2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Phrong phap \at ly
2.3.2. Phrong phap hoéa ly
2.3.3. Phrong phap hoa hyc
2.3.4. Phrong phap vi sinh
2.3.5 Phrong phép toén hpc
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CHUONG 3
KET QUA VA THAO LUAN
3.1. KHAO SAT THANH PHAN HOA HQC CUA Ri PUONG
Bdng 3.1. Kt qud khdo sat thanh plan hda hpc aia ri duwong

Thanh phan Giatri
Bx 84.41
pH 5.40
Protein 3.64 (% ch kho)
DPuong khr 22.70 (% Kkbi luong)
DPuong tng 54.50 (% kbi luong)
buong saccarose 30.21 (%dituong)

3.2. NGHIEN CUU LUA CHON PHUONG PHAP LEN MEN
AXIT GLUCONIC
Bdng 3.2. Kt qui nghién ezu lea chyn phurong phép 1én men axit gluconic
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(9/100ml)

Sic ky do | w‘ |

Nhu véy, trongdiéu kién c6 & dinh rim mbc Ién men axit
gluconic trén mayik, do s can tré caa chit mang oxy khé hoa tan,
qué trinh 1&én men &nh ra cAm, thoi gian 1én men kéo daad sin
pham phy. Lén men trong mai &ong long trén maydc tao diéu kién
cho oxy tép xtc @ cht, qué trinh 1én men & ra trong toan dkhoi
dich 1&8n men, tbi gian 1én men n@n, hiéu siit 18n men cao. F két
gua trén, chang téida clpn phrong phap Ién men trong méirting
long trén mayic lam phrong phap nghiéniw caa minh.

3.3. NGHIEN CUU XAY DUNG PHUONG PHAP XAC PINH

HAM L UQONG AXIT GLUCONIC B ANG MAY HPLC

3.3.1. Nghién é¢u xay dung dwong chuan HPLC cho axit gluconic

3.3.1.1. Nghién gu ty I¢ phadgng khi ¢3 dinh pH mdu phan tich 7.0
Bdng 3.3. Nghién gu ty Ié phadgng khi 3 dinh pH mdu phan tich 7.0

e Phwong phap
. . Phwong phap @ dinh . .
Thong 9 B B _ khong o dinh
nam moc A. niger P - _
nam moc A. niger
. Xu ly xo dira, @ dinh Hoat héa im mbc
Chuin bi . . . " . |
R nam moc 20 g trén maydc 20 giy
IEén men s
trongdiéu kién tinh
Xt ly sau ) . . . .
. Loc ép chan khoéng dc tach ba
IEén men
Vgich e
dich 1én men 50 ml 75 ml
(ml/200ml)
Chiéu cao
266.95 380.26
peak (MAU)
Axit gluconic 2.53 3.59

Tén quy pH miu . ,
Ty I¢ phadgng Pb thi dinh tinh
trinh phan tich

1 Acetonitrile:nréc | pH = 7.0. i L
3:7 (vIv) ;AJ |

2 Acetonitrile:nrgc | pH = 7.0. i [
7:3 (viv) /Jk |

3 Acetonitrile pH=70. |- [

100% Jp
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Dya vao Kt qua phan tich cho #ly sic ky dd cé hinh dng
phuac tap. Khi sr dung NaOH tinh khit dé diéu chinh pH ndu phan
tich 7.0, lic nay @u phan tichdn tai 3 hop chit (axit gluconic,
gluconod-lacton, mwi gluconat), dodé trong dung @th ©n tai hd
bién giita 2 cing dong phan nay. Thagoi ty I¢ phadong ch lam thay
do6i sy chuyén hoa gira cac cht, chit nao dn tai nhiéu nrit cho hinh
dang peak cao rit. Két qua sic ky do ton tai nhidu peak plrc tap.
3.3.1.2. Nghién éu ty I¢ phadgng khi @ dinh pH mdu phan tich 2.5

Bdng 3.4. Nghién 6u ty 1é phadéng khi & dinh pH mu phan tich 2.5

Tén quy A A pH miu L )
R Ty |€ phadong o Do thi dinh tinh
trinh phan tich
. Acetonitrile:nréc Heos : fr
aromy | PR
Acetonitrile:neéc | pH=25. |1 [*

2 1
7:3 (vIv) J —
Acetonitrile pH=25 | i o

3 | 100% : JL

Khi ¢ dinh pH miu phan tich 2.5 & mat ly thuyét axit
gluconic bn tai & dang mach thing. Tuy nhién, do phdong c6 pH
trung tinh, htu qua pha lodng phaong anh hréng I6n dén pH aia
mau khi di qua @t lam tai xac 4p can ling gira 2 ding ddng phan.
Axit gluconic nhanh chéng chég sang taing thai can bng wi vong
gluconod-lacton. Khi thaydoi ty 1¢ phadong ch lam thaydoi ty 1é
giita axit gluconic va glucondacton. Khi miu qua 6t trén sic ky
dd xuét hién 2 peakiong ddi rd.
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3.3.1.3. Nghién éu pH phadang khi ¢ dinh pH mdu phan tich 2.5
Chung t6i tén hanhdiéu chinh pH phadong 2.5, ling cach
bd sung HPO, vao nréc cia phadong ty 1¢ axit HsPO,:nuéc (1:1000
vIv), ty 1é phadong acetonitrile:ngc (3:7 v/v). Trongdiéu kién nay
chi xuit hién 1 peak duy rit. Nhe vay, trong méi toong H'
gluconod-lacton n& vong chugn héa ¢ axit gluconic, lGc nay dung
dich di qua &t la axit gluconicddng ntit, trén gic ky dd cho duy
nhit 1 peak. ¥t qua nghién &u thé hién bang 3.5.
Bdng 3.5. Nghién gu pH phadgng khi 63 dinh pH méu phan tich 2.5
Pb thi dinh tinh Co ché chuyén hoa
glucono-é-lacton
thanh axit gluconic

i HO—CH; HO—CH;
i\ 0, * H0 OH
I H —_— H
(| = CODH
\‘ OH OH
I OH OH
|
= D-glucono-1.5- ‘Gluconic axit

lactone

Nhu vdy, ching téi xay dng dugc quy trinh phan tich axit
gluconic nlr sau phaibh 1a @t C18, tc do dong 0.5 ml/phat, by
song 210 nmytlé phadong: acetonitrile:ndc (3:7 VIV), pHuse = 2.5.
3.3.1.4. Xay gng dwong chuin axit gluconic

Puwong chuan axit gluconic

1200 y=212.6x-2.032
R=*=0.99¢

Chiéu cao peak (mAU)

-200 0 2 4 6 8

Néng @ axit gluconic (g/1)

Hinh 3.1Pwong chuin axit gluconic
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Phrong trinhdudng chidin axit gluconic: y = 212,6.x - 2,032 (3.1)
Trongdé: y: Chiu cao peak (mAU)
x: Nong dé axit gluconic (g/l)
3.3.2. Nghién é&u xir ly dich 1én men va thu ntn axit gluconic
3.3.2.1. Nghién gu xi# ly dich 1én mendinh lweng axit gluconic
Dich sau lén mendgn axit gluconic ¢ do, canxi gluconat,

nim mbc, khoang d, cac gn ptim phu khac. Két thac qué trinh |én
men, nang nlét do dén 9CC trong i cach thiy. Saudo tién hanh
loc, loai bo ba, cacé bao ctt thu Hi dich. Dich saudc két taa canxi
gluconat Bing &n 96, saudd loc dé thu Kt taa canxi gluconat, hoa
tan Kt tia trén giy loc bing H,SO, 0.2 M, bc tach b CaSQ, dung
dich axit gluconic thudtuoc dinh krong bing may HPLC

3.3.2.2. Nghién gu két tiia canxi gluconat ling en 96°
Bdng 3.6. Khio sét § 1¢ con 96° thich hon két tiza canxi gluconat
Dich 1én 51 |52 |53 |54 |55 |56 |57
men: én (V/v)
Meanxi gluconat gy | 26.0| 30.4| 34.7 | 38.5| 39.0| 40.2 | 40.2

Nhu vay, két tia canxi gluconatiamg @n 96 cho Kt qua tét
nhat véi ty 1é 5:6 (dch sau Ién meném v/v), trong 10 g.
Bdang 3.7. Khio sat thi gian két tiia canxi gluconat ang con 96°
Thoi gian Kt taa (h) | 2 4 6 8 10 | 12
Meanxi gluconat @/ 16,5 21.3 | 34,9/ 38.2 | 40.5| 405

Sau 10 g¥ két taa canxi gluconatdmg &n 96, ching tdi thu
duoc két qua toi uu 40,5 (g/l).
3.4. NGHIEN CUU MOQT SO YEU TO ANH HUONG DEN
HAM L UQNG AXIT GLUCONIC T AO THANH TRONG QUA
TRINH LEN MEN
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3.4.1. Xacdinh sb lweng bao tir trwéc khi hoat héa giéng

Chung t6i & dung bbng dém hdng ciu dém bao & nim.
Sau khi xacdinh mat do bao fr nAim mdc dat 1P-10" bao fr/ml,
chang t6i tén hanh dc lién tc trén maydc dé dam bao huyén phu
ddng nHit, saudé giong dugc chuyn vao méi tedng hait hda.
3.4.2.Anh hwéng cia ti 1é giong dén ham hreng axit gluconic

35.00
30.24
30.00

28.69 )
2555 LR
25.00 sy 242
. -
20.00 { 1737
15.00
10.00
5.00 4
0.00 : : :
2% 8¢ 10% 12% 14%

4% 0%

(=

Ham lwgng axit gluconic (g/100g matri)

T¥ 16 giong (v/v)

Hinh 3.4.4nh huéng ti 1¢ giéng dén ham leeng axit gluconic

D6 thi hinh 3.4 cho thy bandau khi ty 1¢ gidng ting dn,
ham Lrong axit gluconic sinh raing. Tuy nhién, khiitlé gibng quéa
cao thi hamuong axit gluconic gim. Khi ty 1& gibng qua it so i
lwong @ chit thi rong enzyme sinh ra it. Do, thyi gian 1én men
kéo dai, 6n ning lrong, hiu qua kinh # khéng cao hic tao ra @n
pham phy khéng mong mén rrou, andehyt,.... Badau bo sung not
lwong gibng qua cao, 8y ra sr canh tranh dinh déng, lam tiéu hao
mot luong lon c chit cho qué trinhang sinh kidi. Do d6, hiéu qua
chuyén héa @ chit thanh axit gluconic khéng cabdng thyi, ngun
dinh drdng nghéodi ciing din dén hrong axit gluconic 4o thanh
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giam. Két qua ty 1& gibng b sung 1a 10% & mat do bao tr 1¢°-10’
bao tr/ml thuduoc két qua tot nhit 1a 30.24 g/100g #i ri.

3.4.3.Anh hwéng aia thoi gian 18n mendén ham hreng axit gluconic
35.00 4
30.00 -
25.00 26.10

20.00

15.00

10.00

o
=3
S

Ham lwong axit gluconic (g/100g matri)

o
=3
S

60 72 84 96 108 120

Thei gianlén men (h)

Hinh 3.5.Anh hwéng théi gian 1&n mendén ham lkeeng axit gluconic

Qua quan sat hinh 3.5 chaytbandau khi thyi gian 1én men
ting, hamirong axit gluconic sinh raihg, khi thyi gian 1én men kéo
dai ham krong axit gluconic gim. Thoi gian dau nim mdc sr dung
co chit dé tang sinh ki, dong thoi tiét enzymedé chuyén héa céac
chat. Khi lugng € bao cangdn thi krong enzyme &t ra cang nkiu,
lwong axit gluconic sinh ra cangrg theo thi gian. O thoi diém 96
gio quan thé vi sinh \at budc vao pha canimg ham frong axit
gluconic sinh radn nhit. Néu tiép tuc kéo dai thi gian 1&én men, khi
ngwn dinh drdng an kiét cung \6i san phim axit gluconic 4o ra
nhiéu € tc ché sy phat trén aia vi sinh it. NAm mbc bit dau sr
dung sin ptim sinh ra lam e chit, tao ra cac &n phim phy gay Hn
thit san prim chinhddong thi gay khé ktin cho qué trinh tinhash
san phim. Két qua sau 96 gi ham lrong axit gluconic ¢n nhit 1a
30.81 ¢g/100g 1t ri.
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3.4.4.Anh hwéng cia ham hrong nite bd sung dén ham hrong
axit gluconic

35.00

30.00

29.18
27.73 27.56
25 2333 23.97
19.62

2

15.00

10.00

5.00

0.00

0 1 2 3 4 5

Ham Iwgng nito (g/1)

t

2
=3
=1

=1
=3
=1

=3

Ham lwgng axit gluconic (g/100g matri)

Hinh 3.6.4nh huéng ham kreng nite bé sung
dén ham leong axit gluconic

Qua nghién €u anh hrong aia ham trong nito bd sungdén
ham Lrong axit gluconic4o thanh, da vaodd thi hinh 3.6 cho thy
nguwon nito ¢ gin trong nguyén &u khéngdam bio cho qué trinh
sinh trong phat trén aia vi sinh \it. Trong giaidoan dau khi ham
lwong nito bd sung ing ham trong axit &ing 18n rd ét, dat gia ti cao
nhat 29.18 g/100g #t ri v6i ham krong (NH,),HPO, 3 g/l. Tép tuc
taing ham drong (NHy),HPQ;, khi ham trong nito qua cao &h dén
lwong sinh kidi tao ra ngay cang néii, xay ra hén twong anh tranh
dinh drdng anh hrong dén hiéu suit 1@n men. Hamdong axit
gluconic sinh ra gim dan va thp nHit 23.97 g/100g #t ri khi ham
lwong (NH,);HPQ, 5 g/l. Két qua ham Lrgng axit gluconic 4o thanh
lén nHit 14 29.18 g/100g &t ri khi ham trong (NH,),HPO, b sung
a3 gl
3.5. NGHIEN CUU ANH HUGNG PONG THOI CUA BA YEU
TO PEN QUA TRINH LEN MEN AXIT GLUCONIC
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3.5.1. Chon yéu t6 anh hwéng
3.5.2. Chyn diéu kién thi nghiém
Y = Iy + Xy + BpXo+ DX+ DioXaXo + B1aXaXs + paXoXs + DraaxaXoxs (3.2)

20
T2 |10 96| 3| 0 O O O 0| 32.49
T3 |10 96| 3| O O O O 0] 33.31

Bdang 3.8. Caafiéu kign thi nghiém

Cac mirc

FER . " Khoang

Yeéu to Muc dudi Mac co &5 | Mac trén| o
bién thién
-1 0 +1

Z1 8 10 12 2

Z 84 96 108 12

Z3 2 3 4 1

3.5.3. To chirc va thec hién cac thi nghém

Bdng 3.9: Két qud thi nghiém quy haich nhan % toan phin 2

3.5.4. Tinh céac k& sb héi quy
Bding 3.11. Gia ti cac k¢ s b trong phrong trinh héi quy y

bo 27.03 h, -1.49
b, -1.02 B3 -0.10
b, 1.64 Bs 0.28
bs 2.02 ks 0.19

3.5.5. Kiém dinh tinh y nghia cia cac 1§ sb héi quy va ar twong
thich cia phwong trinh
Bding 3.12. Gia ti cac chuin Student thec nghiém t,

to 124.713 2 6.859
t 4.728 {3 0.461
t; 7.550 b3 1.315
ts 9.302 to3 0.895

Tra baing phan B phan v chuan Student ¢) voi mirc y ngha
p=0,05Kkctyof=2taco:dos.=4,3.

DO ti3, b, tos < t(f) NN & S5 byg, bps, bips khong co ¥
ngha, ta lai ra khsi phuong trinh, lGc nay plrong trinh Bi quy c6
dang:

y=27.03-1.02% 1.64%+ 2.02%- 1.49%X, (3.9)

Cacnhandtheot | . . A .
1& xich i nhién CAac nhand trong ¢ toa ¢ khéng thir nguyén
TT | Zy | Zy | Zs | X1 | X2 | X3 | XaXz | X1X3 | XoX3 | XaXoX3 y
18| 84| 2| -| -| -| + + + - 12290
2 | 12| 84| 2| +| -| - - - + + | 24.42
3| 8|108] 2| -| + - - + - + | 28.97
4 | 12| 108| 2| + + - +| - - - | 23.76
58| 84| 4| -| -| + + - - + | 26.95
6 | 12| 84| 4| +| -| + - + - - | 27.29
7| 8| 108 4| -| + + - - + - 133.38
8 | 12| 108 4| + + +H + + + + | 28,55
T1|10| 9| 3| O] O O 0 0 0 0| 33.69

Bdng 3.13. CAc gia frdé tinh dé léch dur
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o C4c yu t6 anh hrong | Ham mc tiéu| Ky hiéu

Thi nghém _ .
Z1,% | Z,, gio | Zs, g/l Y mau

(TN titam)| 10 | 96 3 31.00 M12

2 9.6 99.6 3.4 33.91 M13

3 9.2 | 103.2 3.8 31.17 M14

4 8.8 | 106.8 4.2 28.88 M15

5 8.4 1104 4.6 28.16 M16

21
STN Yo Y. Vo= vd
1 22.90 24.68 3.17
2 24.42 25.68 1.59
3 28.97 27.39 2.50
4 23.76 25.34 2.50
5 26.95 28.15 1.42
6 27.29 26.10 1.42
7 33.38 31.99 1.94
8 28.55 29.94 1.94

Suy ra = Fggs; 3, 2= 19.13, do F < Fy(fif2), phrong trinh thu
duoc trong thich Wi thuc nghém va phrong trinh nayduoc sr dung dé
tim kiém i wu. PTHQ (3.9) hoan toan térytinh nén ta c6 étimdiéu
kién i vu bing phrong phap leo ét (phrong phap Box-Wilson).
3.5.6. Toi wu hoa thuc nghiém
Bdang 3.14. Caafiéu kign can thiét d@é tién hanh thi nghiém leo dic

Céc chtiéu 4,% | Z,h | 2z, g/l
McC oo s 10 96 3
Khoang bin thién {) 2 12 1
Hé s bj -1.02| 1.64| 2.02
b -2.04 | 19.68 2.02
b.A,| 2.04 | 19.68 2.02
Budc chuyin dong (4, -0.373| 3.6 | 0.369
Lam tron lréc chugndong (J,) | -04 | 3.6 | 0.4

Bdng 3.15. Kt qud thi nghiém theo heéng leo dic

Can ar vao Kt qua qui hach thyc nghém cho thy rang theo
husng leo dc & thi nghém thir 2 cho Kt qua tot nhét véi ham Ligng axit
gluconic 33.91 g/100g éhri cao nft twongting Wi ty 1& gidng kb sung
9,6%, thvi gian I€én men la 99.6 @i ham trong (NH,).HPQO, 3.4 g/l.
3.5.7. Thi nghém kiém chitng

Két qua thu duoc ham trong axit gluconic 33.62 g/100gamn
ri, két qua nay gin thda man gia irtdi uu.

3.5.8. Két luan

Bing phrong phap quy hech thre nghém chang toida xay
dung duoc phrong trinhdong hoc mé & mbi twong quan da cac yu
t trong qua trinh 1&én metén ham rong axit gluconic.
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3.6.PE XUAT QUY TRINH CONG NGH E LEN MEN AXIT
GLUCONIC T U RI PUONG BANG ASPERGILLUS NIGERO

QUY MO PTN
3.6.1. Quy trinh cdng ngh

Pha loanc
v

Gia nhét
v

Ly tam

v

Chuin bi méi tnrong 1én men

v

Tiét trung

v t= 30°C
Hoat héa » L&n men T=96 giv

pH=6.0

Loc tach dch

?P

CaSQ |« Loc tach Kt taa

Dung dch axit gluconic

Hinh 3.15. Quy trinh Ién men axit gluconic

f—C a0z
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3.6.2. Thuyét minh quy trinh

Ri dwong: Dugc thu nfin tir cAc nha mayas xuat duong.

Pha lodng: Pha lodngirduong:nedc (2:1 kg/kg) nm thuin
loi cho qué trinh ly tam tachp chit, gia nhét tiéu diét tap khuan.

Gia nhigt: Gia nhét 85-90C, giit & nhiét do d6 trong khang
45-60 phut, hu hét cac ap khian bi tiéu dit, saudo ly tam.

Ly tam: Nguyén léu duoc ly tam tach cac éh khéng hoa
tan trong nat ri. Nguyén léu sau X ly duoc bao quin & 4°C

Tiét trung: Muc dich aia qua trinh fit trang mdi torong 1a
tiéu diét cac vi sinh 4t anh hrong dén qua trinh 1&n men. @i tring
mdi treong & nhiét 121°C va thyi gian 30 phit.

Lén men: Thanh pn méi tirong chidin bi voi ham kgng
co chit mat ri 150 g/l, (NH),HPO, 3 g/l KH,PO, 0.5 gl
MgSQ,.7H,0 0,1 g/l, CaC@40 g/l. Biéu chinh pH 6.0 Bing H,S0,
2.0 M, tén hanh l1én mew nhiét do 3C°C, thyi gian 1én men 96 ¢
theo d&i pH mai trong 1én men 6 @i mot lan.

Gidng: Gidng sau khi hat hdadam bao mat d6 16°-10" bao
ta/ml véi ti 1é gibng 10% (v/v). M6i teong 1én men it tring xong
dé ngwi vé nhiét d6 méi treong thi tén hanh B sung gbng.

Tach ba: Sau 96 gi 1én men #n hanh éc sach b3, thu bi
dich canxi gluconat. 8sung én két tua canxi gluconat.

Téach dch: Sau khi Kt tia canxi gluconatdmg @n, loc thu
két tna loai bo dich, nira Két tua trén ghy loc bing H,;SO, 0.2 M.

Tach két tia: Rra két tia canxi gluconat trén &y loc bing
H,SO, 0.2 M, tén hanh lai két tha CaSQ), thuduoc axit gluconic.
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KET LUAN VA KI EN NGHI
1. KET LU AN

1) Ri duong & nha mayduong Kon Tum c6 ciit lwong phu
hop Vi I8n men axit gluconic cé thanhfhhoa hc nhr sau:

Bx: 84.41

pH: 5.40

Protein: 3.64 (% cit kho)

DPuong khr: 22.70 (% kidi luong)

Puong Hng: 54.50 (% kbi luong)

Puong saccarose: 30.21 (%dihugng)

2) Pa xay ding phrong phap xaatinh axit gluconic bng
may HPLC (Dionex - NI) véi cac théng & nhr sau: % dung pha
tinh 1a &t C18, tc do dong 0,5 ml/phit, e séng phat kh 210
nm, ty 1¢ phadong la acetonitrile:mdéc (3:7 viv), § 1€ axit HPOy:
nuée (1:1000 VAV), (PHuse = 2.5), mu phan tich cé pH = 2.5.

3) Sau khi nghiéniai anh hrong dong thoi 3 yéu t6 dén hicu
SUit thu hoi axit gluconic: § 1¢ giéng, gian 1én men, hanxdng nito
bo sung Bng phrong phap quy hech thyc nghém, TYTZ2® thi
phuong trinh i quy thuduoc 1a:

y =27.03 - 1.02x%1.64%+ 2.02%- 1.49%X,

4) Khi t6i vu hoa thec nghém bing phrong phap leo éc voi
cac théng & Ién men di wu: ty 1¢ giong 9.6%, thi gian I1&én men 99.6
gio, luong (NH,),HPO tir 3.4 g/l. Két qua thu duoc tir thi nghgém dbi
chirng ham rgng axit gluconiaiat 33.62 g/100g it ri.

5) ba dé xuit qui trinh 1én men axit gluconid: tri duong sr
dung Aspergillus niger & qui mé PTN.
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2. KIEN NGHI

1) Nén tép tuc nghién ¢u cac yu t anh hréng khacdén
qua trinh 1én men: néti do 1én men, Ang do mat ri, ndbng do oxy,...
Tir d6 xay drng phrong trinh 6i vu hda cac qua trinh 1én me
manh chn dé& xuat quy trinh céng nghlén men axit gluconicit ri
duong bing ching rim mbc A. niger & quy mé pilot.

2) Nghién é¢u xi ly mau @a sin phém.

3) Nghién @u két tinh sin pHim dé tao sin prim dang rin.

4) Nghién @u tan dung ba thi caa méi trong sau |én men
dé lam thic an gia suc, phan boén vi sinh.



