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TOM TAT:

Axit xitric la mot axit hitu co ¢6 nhiéu tng
dung trong céng nghiép (CN) thuwc phdm va
nhiéu lanh vwec CN khac. Trong CN duoc
phdm, axit xitric dung san xuét cac mudi
xitrat kim loai khdc nhau dé cdc khodng chét
nay & dang cé thé str dung duoc vé mat sinh
hoc trong nhiéu loai thuéc. Vi du nhw axit
xitric dung sén xuét xitrat st cung cép sét
cho nguoi dé bdo vé mdu, hodc dung san
xuat céc loai thuéc Vi, thudc béi va cac loai
my phédm khac. Bai bdo nay trinh bay anh
hudng ctia cdc yéu td céng nghé dén qué
trinh I1én men axit xitric trén méi trueong rén,
str dung bd mia va ching ndm mbc
Aspergillus niger. Két qué xdc dinh ham
leong axit xitric tao thanh trong dich 1én men

béng HPLC cho thay, cac yéu t6 do &m
méi trong, 1 16 chang giéng vi sinh vat
va thoi gian dnh hudéng lén dén qud
trinh 1én men. Khédo sat sw thay déi &m
ctia méi trong ran tir b4 mia cho théy,
trong thoi gian 16n men, méi ngay cén
phéi b sung mét lwgng nwéc nhw nhau
dé duy tri lwong &m ban déau. Nho dé ¢
thé dé xuat mot qui trinh 1én men axit
xitric st¢ dung phé liéu bd mia véi cac
diéu kién nhw: do 4m méi treong 80%,
nhiét dé6 30°C, thoi gian 9 ngay, ti I
gibng A. niger 10% (v/w). Luong axit
xitric ¢6 thé thu dwoc & cac diéu kién
trén la 12,029/100g ba mia.

Ter khéa: axit hitu co; qud trinh 18n men axit xitric; b& mia, méi trwong ran; ti 16 giéng

Aspergillus niger.
1. MO PAU

San xudt axit xitric bang phwong phép 1én
men dat hiéu qua kinh té hon so véi tach chiét tir
ty nhién. Do vdy c6 khoang 90% tong lugng
axit xitric dugc san xuit bang phuong phap nay,
chi ¢6 10% 1a trich ly tr chanh, cam, quyt.
Trong khi d6 ngudn nguyén li¢u san xuat axit
xitric rit phong phi, dic biét ngudn nguyén liéu

ré tién tir phu phé phiam néng nghiép, cong
nghi¢p. Nghién ctru sir dung ngudn nguyén li¢u
nay s& giai quyét dugc vén dé 6 nhidm moi
truong, ting hiéu qua kinh té, trong dé mot
ngudn phé liéu khong kém phin quan trong la
ba mia. V&i mét nude ndm trong ving nhiét dai,
khi hau Viét Nam rét thudn loi cho nganh mia
duong phat trién. Theo Hiép hoi Mia duong
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Viét Nam, udc tinh ni€n vu mia duong
2011/2012 ca nudc s& san xuAt dugc khoang 1,4
triéu tn duong, ting khoang 250.000 tén so véi
nién vy trude [1]. Phat trién san xuit mia duong
la mot dinh huéng diing din. Tuy nhién, cic nha
mdy mia duong cling thai ra mot lugng khong
nho ba mia. Theo tinh todn cta cdc nha khoa
hoc, viéc ché bién 10 triéu tdn mfa dé lam
dudng s& sinh ra mét lwong phé thai khéng 16
(2,5 triéu tin ba mifa). Trudc day 80% luong ba
mia duogc dung dé dét 10 hoi trong cdc nha may
san xuit duong, sinh ra khoang 50 ngan tan tro
[2]. Tuy la phé thai nhung trong tro va bi bin
lai ¢6 hop chét hiru co. Céc chét nay sau s& 12
nguyén nhan giy 6 nhiém méi truong va 6
nhiém ngudn nuéc rét ning. Véi thanh phin
chinh 1a xenluloza (trén 35%) va hemixenluloza
(20-25)%, lignin khoang 22% [3], ba mia la
ngudn cung cip xenluloza cao, gitip ting do xop
cho mbi truong rin thuan lgi cho qud trinh 1én
men axit xitric. Trong didu kién hdu hét lugng
axit xitric st dung tai Viét Nam déu phai nhap
ngoai véi gid thanh cao, vi¢c nghién clu san
Xuat axit hitu co con gép phan giam lugng ngoai
nhap, chi dong san xuét, tiét kiém ngoai té. Vi
véy, dé tai “Nghién ctru qud trinh 1én men axit
xitric trén moi trudng rin st dung bd mia va
chung nim mdc Aspergillus niger” c¢6 cic muc
tiéu va n¢i dung chinh nhu sau:

- Khao sat mét sé thanh phin héa hoc cta ba
mia thu nhan ¢ nha mdy duong Quang Ngai

- Khio sdt sy thay doi 4m cua méi truong
trong qua trinh 1€n men axit xitric.

- Nghién ctru mét s6 yéu té anh huong dén
ham lugng axit xitric trong dich 1én men, tir d6
xdc dinh mot sé théng sé ki thuat cong nghé
cho qua trinh 1én men xitric.

2NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén liéu

- B4 mia nhin tai nhda mdy duong Qudng
Ngii duoc siy dén d6 4m 5% trudc khi xir 1y
héa chat.

- Chung vi sinh vét dugc sir dung la ching
ndm mdc A. niger dugc nudi ciy va giit tai
phong thi nghiém Khoa Héa, truong Pai Hoc
Bich Khoa, PH Pa Nang.

2.2. Phwong phap nghién ctru
2.2.1. Xac dinh d¢ pH: Sir dung pH ké

Chuén bi miu ba mia nhu sau: Cén 5g ba mia
da sy kho, ngdm mau trong 25 ml dung dich
KCI IN trén méy lic trong khoang thoi gian 10 -
12 gio. Loc 1y dich trong va ding mdy do pH
cua dich sau loc [TCVN 5979 : 2007].

2.2.2. Xac dinh d9 4m

Xéc dinh d6 4m cia bd mia va d6 4m cia
mdi tredng 1én men ran: Dung phwong phdp sdy
dén khéi lugng khong ddi [4].

Cich tinh lugng nudc bd sung dé do am moi
truong nudi cdy khong thay ddi trong qua trinh
Ién men:Trong qua trinh 1€n men, do hi¢n tuong
thodt 4m va do vi sinh vat su dung nudc cho cac
phan g nén khéi lugng va do am moi truong
sau khi 1én men bi giam. Dé d¢ am moi truong
nudi cdy khong thay doi thi can bd sung mot
lwong nudc bing lwong nude mét di
- m - khdi lugng nuéc can bd sung d&é do 4m
mbi truong khong ddi (g)

- m; - khéi lugng méi trudng trude khi 1én men
(®
- m, - khéi lwong méi trudng sau khi 1én men
(®

Vay khéi lugng nuée cin bd sung dé d6 4m

khong ddila: m=m, - m, (gam)

2.2.3. Xac dinh ham lwong axit xitric:
Phwong phap phan tich siac ky léng cao ap
[51.
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Pha cdc ndng d¢ axit xitric chuan va loc qua
lu6i loc 0,45um. Tién hanh chay sic ky long
hiéu nang cao (Shimadzu LD-10AD-Japan)
bang cot ODS-3 (C18). Cot pha tinh thong
thuong lam bang thép khong ri, chidu dai cot
khoang 10 -30cm, duong kinh trong 1-10mm,
hat chét nhdi ¢ ¢=5-10 um (ngoai ra con c6
mot s& trudng hop dic biét vé kich thudc va
kich ¢& hat....). Ché do chay cua mdy véi pha
dong 1a dung dich g(“)m H,SO,4 0,045N va 6%
axetonitril dugc loc qua ludi loc kich thudc
0.45um va khir khi bing mdy siéu am. Cot
HPLC dugc dit trong ti nhiét do 55°C. Thong
s6 ky thuat cia phuong phip gdm budc séng
214nm, téc d6 dong 0,3ml (tir 20,01 phit dén
25,01 phiit téc d6 dong 1ml) va thoi gian chay
25 phiit. Tir két qua dién tich peak trung binh
clia cdc ndng dd axit xitric thu dugc & bang két
qua, dit liéu dugc xtr 1y bang excel duge duong
chuin c6 phuong trinh dang dudng thing y = ax
+b, trong d6 y 1a dién tich peak va x 1a ndng d6
axit xitric.

2.2.4. Phwrong phap nudi ciy, nhan giéng nim
mbe A.niger [6]:

Moi treong dinh dudng Czapek thanh phin
gdbm: NaNO; 3g, K,HPO, lg, KCl 0,5g,
MgSO,4.7H,0 0,05g, FeSO, 0,01g, sacaroza 20g,
thach 20g, nudc 1 lit. Hoa riéng r& timg hod chat
trong nudc cit, rdi hop cdc thanh phan lai, trir
dung dich mudi photphat thi cho sau khi khir
tring & 121°C trong 20 phut.

Cho khoang 10ml moéi trudong dinh dudng
nay vao dia petri da vo tring 1am ngudi. Gidng
gbc A. niger dem hoat héa trong méi trudng
long Czapek, sau d6 ldy khoang 0,5ml ciy vao
mdi dia petri va u ¢ 32°C trong 3-5 ngay dén khi
trén bé mat xut hién vang nim soi, lic dau 1a
mau tréng, sau d6 1a mau den chira toan bao tir,
thu bao nay dem sdy & nhiét d6 < 40°C va bao
quan.

2.2.5. Phwong phip dém sé lwgng bao tir
truwde khi 1én men [6]

2.2.6. Phwong phap lén men axit xitric [7]

Lén men thu dich 1én men axit xitric: Thanh
phan méi truong ran cia mdt mau thi nghiém
gém sacaroza 0,45g, NH,NO; 0,075g, K,HPO,
0,03g, MgSO, 0,0075g, CuSO,4 0,0012g va ba
mia 3g. Tién hanh trén ba mia cling cdc héa chit
dén d6 4m yéu cdu bing cdch bd sung lugng
nuée da tinh todn, pH dugc diéu chinh vé pH
1én men = 40,2 bang cdch ding axit HCI 2N.
sau d6 thanh tring méi truong ¢ 121°C trong 20
phtit dé ngudi rdi tién hanh cho giéng A.niger
vao, mat do bao tir giéng 2,2x10” bao tu/ml [8],
nhiét @6 30°C. Théng s cin nghién ctru: d6 4m
mdi truong, thoi gian 1én men, ti 1& gidng A.
niger b sung. Ngoai ra, nghién ctru xdc dinh
lwong nudc cin bd sung mdi ngay dé do 4m moi
truong khong déi trong qua trinh 1én men. Cac
mau thi nghiém dugc chudn bi theo myc 2.2.6.1
va2.2.6.2.

2.2.6.1.Khio sat do Am sau ngay lén men diu
tién va sy thay dbi dé 4m trong sudt qua
trinh 1én men:

Lén men axit xitric v6i 4 mau thi nghiém véi
3g bd mia, d6 4m mdi trudng lan luwot 1a: miu
M1 (60%); M2 (70%); M3 (80%) va M4 (90%),
ti 16 gidng bd sung 10%, mat db t& bao 2,2 x 10’
té bao/ml, nhiét d6 1n men 30°C; pHpno iruomg = 4
+0,2 [7], ham lugng dudng bd sung 15%.

2.2.6.2. Nghién ciru mdt s6 yéu t6 anh hwéng
dén ham lrong axit xitric trong dich 1én men

- Nghién ciru anh hudng 1i 1é giong dén ham

lwong axit xitric

Céc thi nghiém dugc tién hanh véi cdc
diéu kién nhu sau: khéi luong ba mia 3g, ham
lwong duong bd sung 15%:; nhiét d6 mdi truong
1én men 12 30°C; PHuei wuomg = 4£0,2; thoi gian
1én men 9 ngay, d6 4m mdi trudng 70%, ti 18
gidng bd sung dam bao mat d¢ té bao 2,2 x 10’
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té bao/ml vdi céc ti 18 giéng % (v/iw): mau M1
1a 3,33%, mau M2 14 6,67%, mau M3 1a 10,00%,
miu M4 1a 13,33% va miu M5 1a 16,67% moi
truong ban diu (trong dwong véi cdc thé tich
hut giéng la: 0,5; 1; 1,5; 2; va 2,5 ml giéng vao
5 mAu thi nghiém).

-Nghién ciru anh huwong cua thoi gian va do
am méi trwong dén ham lwong axit xitric: Chudn
bi 4 miu thi nghiém véi khdi luong b mia 3g,
d6 4m 14n lugt 12 60%, 70%, 80% va 90%, ti 18
gibng A. niger 1a két qua thong sb dwoc chon &
thi nghiém dnh hudng ti 1é giong dén ham luong
axit xitric). Lugng axit xitric dugc xdc dinh &
céc thoi diém: 5,7, 9 va 11 ngay.

2.2.7. Xir ly dich 1én men

Dich sau khi 1én men dugc nang nhiét 80-90°C,
sau d6 dem ép loc chan khong, thu dich loc dinh
mirc &&n 50ml va tién hanh do ham lugng axit

xitric bing HPLC. Két qua do dugc sau khi xir
ly thé hién lugng axit xitric ¢6 trong 50ml dich
1én men tir 3g ba mia s& dugc ndi suy dé tinh
dugce lugng axit xitric thu duge tinh trén 100g
ba mia (g axit xitric/100g ba mia).

2.2.8. Xir li s6 liéu

Gia tri trung binh va d¢ 1éch chuén duoc tinh
toan trén co s& 2 1an thi nghiém lap lai va duoc
xir 1y bing phin mém Microsoft office excel
2007.

3. KET QUA VA THAO LUAN

3.1. Xdc dinh mdt s6 thanh phin héa hoc va
xir 1y ba mia:

Ba mia thu nhén tr nha mdy duong Quang
Ngii c6 o am bi w= 25% dugc phan tich tai
phong héa nghiém nha méy c6 thanh phan héa
hoc nhu bang 3.1.

Biang 3.1. Thanh phin hod hoc cta b mia

Thanh phén % chét kho
Xenluloza 47
Hemixenluloza 25,2
Lignin 21,3
Chét hoa tan khic 6,5

Két qua phan tich cho thdy bd mia c¢6 chu
yéu 1a céc thanh phan xenluloza, hemixenluza
va lignin. Véi cau tric nhiéu 16p gdm c6 nhiéu
thanh phan c6 ban chat héa hoc khac nhau nhu
vay, lignin - xenluloza c6 d6 bén vat 1y cao rat
khé xam nhap d6i v6i cdc vi sinh vat va enzym.
Vi vy cén phai xir 1y bd mia trude khi cho 1én
men. Tham khdo tai liéu [7], xr Iy bd mia theo
qui trinh sau: Bd mia tho dugc rira sach bang
nude dé loai cac tap chat tan trong nudc, sau d6
duoc siy bang phoi ning va sdy ti siy chan

khoéng & nhiét do 50-60°C trong 48 giv dén
trong luong khong dbi (46 4m w= 5%) . Sau d6
cit thanh doan khoang 1,2 — 1,6 cm roi dem
ngdm véi dung dich HC1 2N qua dém (14 -16
gi0), ti 1¢ nudce: ba mia 1a 1:1. Sau d6 rira sach
bing nude cit, siy dén d6 4m khong ddi va sir
dung 1am chit nén cho qu trinh 1én men. Muc
dich ngam HCI dé loai b6t lignin.va lam cau
tric ciia bi mia kém bén tao didu kién cho vi
sinh vat vd enzym dé dang tham nhip vio co
chat.

Trang 97



SCIENGE & TECHNOLOGY DEVELOPMENT, Vol 17, No.K1- 2014

Hinh 3.1. B4 mia sau khi xur 1y

3.2. Khio sat sy thay ddi 4m ciia méi truong
trong qua trinh 1én men

3.2.1. Khdo sat d Am sau ngay lén men diu
tién

Lén men axit xitric véi 4 mau thi nghiém
dugc trinh bay ¢ muc 11.2.6.1.

Két qua biéu dién & hinh 3.2. Két qua cho
thdy sau ngay 1én men thi nhat, do 4m moi
truong giam 16 rét: do 4m moi truong ban dau
cang cao thi qu4 trinh thodt 4m cang 1on. D6 1a
do su chénh 1éch gitta do am moi truong bén
ngoai va mdi truong 1én men cang 16n thi sy
thodt 4m cang nhidu. Vi vy, dé duy tri do 4m
on dinh trong sudt thoi gian 1én men, can bd
sung thém mot lugng nude nhét dinh.

Qué trinh thay déi 4m sau ngdy 1én men thir nhit

100%

90%

80%

E . WD im ban diu

B Dj im sau ngay
1én men thir nhit

60%

50%

40%

$6 méu thi nghi¢gm 9 4m twong img

Hinh 3.2. Sy bién d6i 4m qua 1 ngay 1én men

D} m mdi trudng sau timg ngay lén men

8
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50%
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Thoi gian [én men (ngay)

Hinh. 3.3. Sy bién d6i 4m sau 11 ngay 1én men

3.2.2. Khio sat sy thay dbi do 4m trong sudt
qua trinh 1én men

Céc thi nghiém duoc tién hanh giéng voi
khao st d6 4m sau ngdy 1én men dau tién. Cir
sau mdi ngdy 1én men ching tdi bd sung mot
lugng nudc vao mau dé dat duoc d6 Am ban dau.
Ciéch tinh lugng nudc bd sung duoc trinh bay &
11.2.2, két qua dugc biéu dién & hinh 3.3.

Hinh 3.3 cho thiy, qua cdc ngay 1én men do
4m méi truong & cic mau déu giam. Trong didu
kién mdi ngay déu c6 bd sung mét lugng nude
da mét, sau 11 ngay lén men, miu M1 c6 d6 4m
60% giam trong khoang tir 51,0 dén 51,8%:; miu
M2 ¢6 d6 4m 70% giam tir 59,5 dén 60,4%, mau
M3 d6 4m 80% dao dong tir 67,4 dén 68,5% va
miu M4 c6 d6 4m 90% ciing giam, dao dong tir
75,3 dén 76,4%.
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Két qua thi nghiém va tinh todn cho thay
lwong nude bd sung 4m twong tmg cho ting mau
thi nghiém & mdi ngay 1én men hau nhu khong
dbi. Nhu vay cdc thi nghiém Ién men vé sau chi
can xdc dinh lugng thoat 4m ciia ngay 1én men
dAu tién thi s& biét dugc lugng am cin b sung
vao mdi truong ¢ nhitng ngay 1én men tiép theo.
Diéu nay c¢6 ¥ nghia rat 16n gidp tiét kiém thoi
gian dé xdc dinh khéi lwong méi truong ciing
nhu d6 4m mdi ngay.

3.3. Nghién ctru mét s6 yéu té anh huéng dén
ham lwong axit xitric trong dich 1én men

3.3.1. Nghién ciru dnh hwéong ti 1§ gidng dén
ham lwong axit xitric

Cic thi nghiém dugc chuin bj nhu & muc
2.2.6.2. Két qua duoc biéu din trén db thi hinh
3.4. Két qua hinh 3.4 cho thiy & ti 1& gidng
chung ndm mdc A. niger 10% (v/w), ham lugng
axit xitric thu dugc cao nhat 12 11,82 (gam/100g
bd mia) & 46 Am mdi truong 1€n men 1a 70%.

Diéu d6 c6 thé giai thich 12 néu luong gidng
qué thdp so véi lugng co chat c6 trong moi
truong 1én men thi vi sinh vat khéng tong hop
dii cic enzym can thiét cho qud trinh sinh
truong, phét trién va sinh tdng hop axit xitric, s&
kéo dai thoi gian Ién men hodc tao ra mot sb san
phim phu khéng mong mudn nhu ruou etylic,
axit bay hoi. Con lugng gidng nhiéu hon 10%
(v/w) thi khong ¢t moi truong dinh dudng cho
hoat dong cua cic té bao vi sinh vat, lic d6 vi
sinh vat s& Iy axit xitric dé phan giai lam co
chét nén ham lwong axit xitric s& giam.Theo két
qua nghién ctru cia D. Kumar va cong su [7]
trong ciing diéu kién 1én men ham lugng axit
xitric thu duoc 12,1 (gam/100 gam ba mia) & ti
1¢ gibng 6,67% (1ml gidng). Nhu vy, két qua
nghién cru cta ching tdi thu duoc dat 11,82
(gam/100 gam ba mia) & ti 18 giéng 10% ciing
dat gé‘m twong tu. Do d6, ching tdi chon ti 1¢
gidng 10% cho thi nghiém tiép theo.

Anh huéng cia i I¢ giéng dén ham lugng axit xitric

11.82

Ham lrgng axit xitric (g/100g ba mia)

333% 6.67% 10,00 % 1333% 1667%
Anh huéng ti1¢ gibng (VW)

Hinh 3.4. Anh hudng ti 1¢ giéng dén ham lugng

axit xitric trong dich 1én men.

Nghién ciru anh hwong clia o 4m dén ham lwgng axit xitric

14.00

202
1200 LL7S 1163
1105
10,00 028
55 37
355 335

62|
58 6.15] 6.2

Ham luwgng axit xitric (g/100g ba mia)

60% 0% 80% 90%

Dj hm mbi trudmg lén men

Hinh 3.5. Anh hudng cta thoi gian va d6 4m moi
truong 1én men dén ham lugng axit xitric

3.3.2. Nghién ctru anh hwéng cia thoi gian va
d6 Am mdi trwong dén ham lwong axit xitric

Chuin bi 4 miu thi nghiém nhu ¢ muc
2.2.6.2 voi ti 1& gidng A.niger bd sung 1a 10%
(v/w) (theo Két qua nghién cuu 3.3.1). Luong
axit xitric dugc xdc dinh & cdc thoi diém: 5, 7, 9
va 11 ngay. Két qua biéu dién trén dd thi hinh
3.5. Nhin vao hinh 3.5 ta thiy ham lugng axit
Xitric & cic mau tir ngay 1én men thtr 5 dén ngay
1én men thir 9 ting dan va dat cuc dai tai ngay
1én men tht 9 va d6 4m 80% cho ham lugng axit
xitric cao nhét (12,02g/100g ba mia). Két qua
nay tuong tu véi nghién ctu cua D. Kumar va
cong su [7], trong ciing didu kién ham lugng axit
xitric thu dugc 12,40 gam/100 gam b3 mia & do
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4m 12 75%. Piéu nay c6 thé giai thich 1a d am
mdi tredng cang cao gitp cho qud trinh trao dbi
chét dién ra d& dang va thuan loi. Tuy nhién khi
ting d6 4m trén 80%, ham lwong axit xitric thu
duoc giam vi can tré qud trinh ho hap ctia nam
mdc A. niger 1am giam kha ning sinh téng hop
axit xitric. Sau 9 ngay, luong axit xitric thu duoc
¢6 xu hudng giam. Bagi giai doan nay trung voi
pha suy vong ctua nim mébc. Ham lugng dinh
dudng trong mdi trudng giam din cing véi
nhiéu san phém thai, ty I¢ tr cao hon ty 1€ sinh.
Nam mdc A. niger s& ldy axit xitric phan giai
lam co chat nén ham lugng axit xitric s& giam.
Do d6, trong san xudt dé thu hdi duwoc ham
luong axit xitric cao nhét nén két thic qué trinh
Ién men vao ngay thir 9.

4. KET LUAN

Trong qui trinh 1én men d¢ a4m ciia moi
trudng giam manh. Do d6, cin phai bd sung mot
lwong nude trong tng dé d6 4m khong thay dbi,
va lugng nuée bd sung mdi ngy déu bang nhau
trong subt qud trinh 1én men. Céc yéu t6 do am
mdi trudng ban diu, ti 1¢ gidng vi sinh vat va
thoi gian ¢6 anh huong dang ké dén ham lugng
axit xitric thu dugc trong qué trinh 1é€n men.

Két qua khao sat timg yéu td don bién cho
th?iy, dé thu nhan duoc axit Xitric nhiéu nhat khi
1én men & nhiét d6 30°C, ndng d6 dudng bd
sung 15%, pHuoi mong = 4 + 0,2 thi céc diéu kién
t6t nhat 12: D6 4m modi truong 80%, thoi gian
1én men 9 ngay, ti 1¢ gidng A. niger v6i mat do
bao tr >2,2 x 107 bao ti/ml 13 10% (v/w) so véi
khi lugng méi truong 1én men. Ham lugng axit
xitric thu dwgc khi 1én men & cdc diéu kién trén
la 12,02 g/100g ba mia.

Research on fermentation process of citric
acid in solid state using sugarcane
bagasse and Aspergillus Niger

¢ Truong Thi Minh Hanh

University of Science and Technology, University of Danang

e Nguyen Anh Tuan

National hydro-metelogical service of Vietnammiddle of central parts hydrometeorological

service

ABSTRACT:

Citric acid is an organic acid that has a
wide range of applications in food industry
and other industries. In the pharmaceutical
industry, citric acid is used to produce
different metal citrate salts so that these
minerals can be biologically used in many
medicines. For example, iron citrate made

from citric acid provides iron to protect
human blood, or is used to produce
medicines in tablet or cream forms and
cosmetics.

In this research, we investigated
effects of technological factors on the
fermentation process of citric acid in the
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solid state using sugarcane bagasse and
Aspergillus  Niger. We conducted an
experiment to determine the content of citric
acid obtained in fermented liquid using
HPLC. The result showed that substrate
humidity,  culture ratio and duration
significantly influence on the fermentation
process. Through the investigation of water
content change in solid state from sugarcane
bagasse, we indicated that during the
fermentation time, a fixed amount of water to

be supplemented every day to maintain
the initial humidity. Based on the results,
we recommend a fermentation process
of citric acid using sugarcane bagasse
under the following condition: substrate
humidity 80%, temperature 30°c, 9-day
duration, A.niger ratio 10% (v/w). The
content of citric acid that can be
obtained under the above condition is
12.029/100g of sugarcane bagasse.

Keywords: organic acid; fermentation process of citric acid; sugarcane bagasse; solid

state; Asperqgillus niger ratio.
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