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San xuit Thach Dira tir vi khuan Acetobacter xylinum 08161251- Nguyén Xuan Vién

I.  Giéi thiéu chung vé cay Dira -Thach Dira.
Tur xwa dén nay cay Dura rat quen thudc ddi nhiéu nuéc trén thé giéi nhu:
Philippin,Indonesia, An D¢, Viét Nam,...cay dira ¢4 dem lai nhiéu nguon loi,
dat biat 1a tir cac san pham cua n6 nhu: gd dira, keo dira, banh trang, véng dira,
d6 my nghé hay 1am nhién liéu,... Tuy nhién, luong nudc dira hang nam chi sir
dung mét it vao giai khat, lugng con lai thai ra ngoai dat biét la tir cac nha may
com dira nao say, vi thé ciing 12 nguyén nhan gay 6 nhiém méi truong tram
trong. Do d6, viéc tan dung nudc dira gia vao san xuat 1a nhu cau cap thiét dé
giai quyét moi truong va 1am tang gié tri st dung cua cay. Trong sb cé4c thanh
tuu dat dugc, thi cdng nghé san suat Thach Dura 1a mot huéng giai quyét hiéu

qua va trén vong ca 2 van deé trén.

- Thach dira ( Nata de coco ) 1a mét loai thirc dn pho bién duoc tao ra tir sy 1én

men vi khuan Acetobacter xylinum. Pay 1a mét trong s6 cac loai thuc pham
thuong mai dau tién (ng dung tir cellulose vi khuan. San pham thach dira 1a
moét mén an trang miéng dai, trong sudt va an rat ngon, c6 ban chét héa hoc 13
polysaccharide nén khdng c6 gia tri dinh dudng cao nhung cé dac tinh kich
thich nhu d6ng rudt 1am cho viéc diéu hoa bai tiét dugc tot hon. Ché pham tir

dira nay c6 tac dung phong ngira ung thu va cé thé gitr cho da dugc min mang.
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San xuit Thach Dira tir vi khuan Acetobacter xylinum 08161251- Nguyén Xuan Vién

-Thach dira - loai thuc pham chua it ning lugng va c6 gia tri cam quan cao
1a phuong thubc than diéu dé giam nguy co bénh béo phi. Nhd sy 1én men cua
vi khuan Acetobacter xylinum trén nudc dira gia tao ra san pham c6 ham luong

chat xo cao rat tot cho hé tiéu hoa giup co thé chdng bénh ung thu rudt két.

= Dura la cdy thuoc ho Palmas, bo Spadiciflorales. Cay dira thuong ra hoa tir nam
7 — 12 tudi sau khi trdng. Tir thy phan dén khi trai chin 1a 12 -13 thang. Khi
chin trai dwra nang 1.2 — 2 kg.

Trai Dua

Il.  Thach dira.

= Ban chat cua thach dira 12 mot mang nhay c6 cau tric 1a hemicellulose. Do
thach dira ¢ ban chat I1a polysaccharide ngoai bao nén cé kha nang tng dung
vao nhiéu linh vuc khac nhau. Cho dén nay, viéc ung dung thach dira mai chi
ding lai & nhitng nghién ciiu ché bién thanh nhitng san pham keo, jelly, cac
san pham giai khat.

= Ham am cua thach dura 12 mot mang polymer sinh hoc, ¢6 kha nang giit nuéc

, s oy 0 . Z '

rat lon. Mieng thach dura sau khi say 6 90 C thi mong nhu to giay, bé mat lang
bong va rat dai chic. Két qua xac dinh ham am cua thach dira 12 99%, thé hién
rd ban chat hao nudc cua thach dura ( do chudi polymer cia mang thach dura
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chtra cac nhdm —OH nén rat dé dang tao lién két hidro véi nudc).

= CAu tric mang polysaccharide cua thach dura: Thach dira ¢6 cau tric mang l1a
cac polysaccharide, chiing sip xép khong theo trat tu, khéng theo quy luat,
chung dan xen vao nhau rat chang chit theo moi phia. Do trong qué trinh 1én
men, cac vi khuan Acetobacter xylinum da chuyén dong hon loan khong theo
quy luat. P6 12 nguyén nhéan tao nén tinh dai va chac vé moi phia ciia miéng
thach. Bén canh d6, mang luén ludn ngam mot luong nudc dang ké (99%).
Thanh phan monosaccharide chinh caa thach dira 1a socboza nam & dang
L-socboza, thudng chira trong vi khuan 1&n men dich trai cay. Céng thic cau

tao cua L-socboza la: CH,OH-CO-HOCH-HCOH-HOCH-CH,OH.
1. Visinh vat trong san xuat thach dira

a. Pic diém gidng vi khuan Acetobacter
[ Gibng vi khuan Acetobacter thudc ho Pseudomonadieae, phan bd
rong rai trong ty nhién va cé thé phan lap duoc cac vi khuan nay tir khong khi,
dat, nudc, lwong thuc, thuc pham, dam, ruou, bia, hoa qua... C6 khoang 20 loai
thugc gibng Acetobacter da dugc phan lap va mo ta, trong dé c6 nhiéu loai co y
nghia kinh té.
> Vi khuan Acetobacter :

o Dang hinh que, tuy diéu kién nudi cay (t’, thanh phan mai truong
nudi cdy) ma cac vi khuan acetobacter cé thé sinh ra cac té bao c6
hinh thai khac biét dang kéo dai hoac phinh to ra.

0 Kich thuéc thay d6i tuy loai (0.3-0.6 x 1.0-8.0pum).

C6 thé di dong (c6 tién mao don hoic chu mao), hoic khéng di dong

o

(khdng cé tién mao).

Khoéng sinh nha bao ti.

Hiéu khi bat bugc.

Chiu duoc d6 acid cao.

Vi khuan Acetobacter c6 kha ning déng hoa nhiéu nguon thic dn

O O O o
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cacbon khac nhau nhung khong str dung dugc tinh bot.
o Té bao dang riéng 18 hoic két thanh ting chudi.
0 Co kha nang tao thanh vang trén méi truong long, kha nang tao thanh
vang thay ddi tuy loai:
1. Acetobacter xylinum: tao thanh véang cellulose kha day va chic.
2. Acetobacter orleanoe: tao thanh vang mong nhung chac.
3. Acetobacter pasteurianum: tao thanh vang kho va nhan nheo.
4. Acetobacter suboxydans: tao thanh vang mong dé tan ra.
5. Acetobacter curvum: sinh acid acetic véi nong do cao nhung
tao thanh vang khong chac chan.

0 Acetobacter c6 kha nang d¢ong hoa mudi (NH.)" va phan giai pepton.
Mot s loai doi hoi mot sé acid amin nhat dinh nhu acid pantothenic
va cé4c chat khoang K, Mg, Ca, Fe, P, S ... dang mubi vo co, hitu
co hoic hop chét hitu co. Do d6 bia, dich ty phan nAm men, nudc
mach nha, nuéc trai cdy...1a ngudn dinh dudng rat tét cho sy phat
trién cua vi khuan Actobacter.

0 Ngoai kha nang oxy ho4 ethanol thanh acid acetic, mot s6 loai
Acetobacter con téng hop duoc vit B,, vit B,, oxy hod sorbit thanh
duong sorbose .

o)
b. Phan loai vi khuan Acetobacter

% Theo bang phan loai Acetobacter caa J-Frateur-1950

Sau day 1a mot s6 loai quan trong nhat:

1. Acetobacter xylinum: Truc khuan khong di dong, tao thanh vang
nhan va kha day.Vang c6 chira hemicellulose nén khi gap H.SO. va
thudc nhudm lod s& bat mau xanh.Co thé tich luy 4.5% acid acetic

trong moi trudng. Thuong gap loai vi khuan nay ciing voi nAm men
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trong “nam ché”, con goi la “thuy hoai sam”, mot loai san pham giai
khét bo dudng theo cach 1am cua nguoi Trung Hoa. D6 13 mot loai
nuéc chua c6 vi thom dung dé pha nudc giai khat trong cac gia dinh
nguoi Trung Hoa, trén mat nudc cd mot vang vi sinh vat day duoc
nudi séng bang nudc ché va duong.

2. Acetobacter schutzenbachi: Truc khuan kha dai, tao thanh vang day,
va khong bén viing, c6 kha nang tich lily trong méi truong dén
11.5% acid acetic do d6 thuong dugc sir dung dé 1am giam theo
phuong phap nhanh (phuong phap ctuia Buc).

3. Acetobacter suboxydans: Tao thanh vang moéng, dé v& ra, co kha
nang chuyén hoa glucose thanh acid gluconic hay sorbic thanh
sorbose. Loai vi khuan ndy muén phat trién binh thuong can dugc
cung cap mot sé chat sinh trudng nhu acid para aminopenzoic, acid
panthoteric, acid nicotinic.

4. Acetobacter orleansen: Truc khuan dai trung binh khdng di dong.
Giap diéu kién nhiét do cao co thé sinh ra céc té bao di hinh kéo dai
hoac phinh to ra. Tao ra vang rat day trén méi truong dich thé. CO thé

phét trién duoc c6 ndng d6 ruou cao (10%-12%) va lam tich luy dén

Vi khuan Acetobacter xylinum !

Vi Sinh dai cuong 6



San xuat Thach Dira tir vi khuan Acetobacter xylinum 08161251- Nguyén Xuan Vién

9.5% acid acetic. Thudng duoc ding trong cdng nghiép chuyén ruou vang
thanh giam (phuong phép cua Phép). Phat trién thich hop o nhiét do 25-
30°C.

5. Acetobacter aceti: Truc khuan ngan, khong di dong, thuong xép
thanh ting chudi dai. Vang cla vi khuan bat  dau mau vang khi
nhuém bang thuc nhudém lod, ching co thé phat trién trong moi
truong c6 nong do ruou kha cao 11% va cd thé tich luy d¢én 6% acid
acetic trong moi truong, phat trién thich hop nhat ¢ nhiét do 34°C.

6. Acetobacter pasteurianum: Hinh dang tuwong tu nhu loai trén nhung
vang vi khuan c6 dang kho va nhin nheo, vang bat mau xanh khi

nhuoém vai thude lod.
c. Gidng vi khuan Acetobacter xylinum

< Pic diém:

Chung Acetobacter xylinum nay c6 ngudn tir Philippin. Acetobacter xylinum
thugc nhom vi khuan acetic. Theo hé thong phan loai caa nha khoa hoc Bergey thi
Acetobacter xylinum thugc: I6p Schizommycetes,

bo Pseudomonadales,
ho Pseudomonadieae.

- Acetobacter xylinum 12 loai vi khuan dai khoang 2um, ding riéng 18 hoic xép
thanh chudi, cé kha ning tao vang hemicellulose kha day, bat mau véi thube
nhudém lod va H.SO..

- Acetobacter xylinum sinh truong & pH < 5. t° = 28-32°C va c6 thé tich liy 4.5%
acid acetic. Acid acetic 1a san phiam sinh ra trong qua trinh hoat dong cua vi
khuan, nhung khi chiing vuot qua mic cho phép, chiing s& quay nguoc tré lai 1am

tic ché hoat dong cua vi khuan.
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-

R 5 : o
7 N Acetobacter xylinum
o alt LR

% Tinh chat

-Acetobacter xylinum hap thu duong glucose tir méi truong nudi ciy.
Trong té bao vi khuan, glucose nay sé& két hop véi acid béo tao thanh mét tién
chat nam trén mang té bao. Ké d6 né duoc thoat ra ngoai té bao cung vai mot
enzyme. Enzyme nay c6 thé polyme hoa glucose thanh cellulose.

-Acetobacter xylinum tao nén Iép cellulose day 1a do méi trudng nudi ciy
nudc dira c6 bd sung céc chét dinh dudng can thiét. Cellulose 1a nhiing
polisaccharide khong tan trong nudc ma tan trong mdi truong kiém,

-Acetobacter xylinum séng thich hop & nhiét d6 28-32°C. O nhiét do nay
qua trinh hinh thanh c&c san pham trong d6 c6 thach dura 12 tét nhat,

3 bwéc trong san xuat Thach Dira
Buéc 1:Chudn bi méi trurong:

> Nudc dira gia dugc thu nhan ¢ cac nha may san xuat com dira nao siy.
Dung vai loc dé loai bo tap chat.

> BO sung dinh dudng: SA,(NH,),HPO,, dudng glucose 1 ngudn cung cap
Nito, khoang. .. tao méi trudng tdi wu cho qua trinh sinh téng hop san pham.
Moi truong sau khi bd sung dinh dudng dugc thanh triing bang cach dun sbi
khoang 10- 15 phut dé tiéu diét cac vi sinh vat c6 trong méi trudng. Sau d6
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lam nguoi.
> Dung acid acetic 40% chinh vé pH = 3 - 3,5, chinh nhiét do dén 28-31°C .
Buwéc 2: Lén men.

D6 méi truong vao cac dung cu, cay giéng theo ty 18 J: 10. Bay thau, chau bang
vai mong hoic gidy bao. Giir nhiét d6 phong ¢ 28- 31°C trong vong 48h. Trong
thoi gian nay tranh khudy dong moéi truong dé tranh anh huong dén 16p thach
dang hinh thanh.

Bwéc 3: Thu nhan va hoan thién san pham.

> Dung vot dé vét khoi cellulose ra khoi dich 1én men. Sau d6 rira khéi
cellulose bang nudc lanh.

> Dung may cét dé cat khdi cellulose tao cac miéng nho, déu dan.

> Ngam san pham trong dung dich Na,COs5 3-5% trong 10° dé trung hoa acid
acetic con sot bén trong thach. Sau d6 xa lai bang nudc lanh.

> Pun s6i dé 1am trong san pham va tao do dai bang cach b sung chat tao dai.
> Ngam duong tao do ngot va tang do trong cho san pham.

> BO sung mau, mui dé hoan thién gia tri cam quan.
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QUI TRINH CO THE TOM TAC BANG SO PO SAU

Nuéc Dira gia B6 sung duong Tiét trang 15
SADAP | phiit/121°C
Acid

tic /

T | “

~ Lén men . -
Téach khoi celluose <i<= 7 ngdy pu Chinh pH #= Lam nguoi l

, PR Ngam Na,CO
Rua = Cat nho 1x2x2.5cm |=> 3_%% (10 ;hﬂs |=> Xa nudc lanh }

B6 sung chat Ngam dung dich Pé réo Pun soi
mau, chat mui duong 70% 10 -15 phut

Thach Dura thd

Vé6i: SA: Sunphat amon

DPA: Dihydro phosphate amon
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% Co ché tgo thanh sdn pham:

» O diéu kién toi wu, 1lit nuéc dira (chira khoang 110g saccharose) s& tao thanh
khoang 483g thach dira thd, chua qua xtr ly véi d6 am khoang 96-98%.

> Pau tién cé4c té bao vi khuan sé tiét ra chat nhay bao boc xung quanh ching,
tiep do 1a sy hinh thanh cac sgi cellulose dugc polime hoa tir cac don phéan
glucose & vi tri a-1,6 dudi tac dung caa enzym cé trong bao nhay. Cac soi
nay ngay cang day 1én va duoc két noi vai nhau tao thanh 16p cellulose bén
trong bao nhay.La6p cellulose nay sau d6 duoc thoat ra khoi té bao hoan toan.
Dung dich mdi truong ban dau ¢ dang huyén phi min, chuyén sang dang roi
rac, sau do két lai thanh khéi 16n hon dang gel chta cac té bao vi khuan trong
d6. Bo khung cua gel 13 mang lud| cellulose vai thanh phan chi yéu la nuéce.
N6 duoc hinh thanh & muc téi da chi 30 phut sau khi ¢é sy tiép xdc gitra vi

khuan Acetobacterium xylium véi glucose va oxy.
< M@t sb bién dong trong qua trinh 1én men

Sy thay doi pH trong qua trinh 1&n men : Mot trong nhimng diéu kién quan
trong dé c6 duoc su hoat dong song ciia VSV 1a d6 acid ciia méi truong.
Acetobacter xylinum 1a mot l0ai chiu acid nén moéi truong duoc diéu chinh vé
pH 3.5-4 bang acid acetic ndng do 40%. C4c qua trinh dong hoa va di hoa caa
vi sinh vat c6 lién quan dén viéc tao thanh céc acid hiru co nhu 13 san pham
trung gian va nhitng san pham cudi cing cua su trao doi chat. Néu nguon C
khong duoc vi khuan sir dung hét thi c6 thé c6 su tich lity acid hitu co twong
tang trong dich nudi cdy. Su tich liy va ty 1¢ acid hitu co phu thudc vao ting
chang trong mdi loai vi khuan , vao thanh phan cia méi truong ,vao su thdng
khi va cac nhan té khéac. Do véi Acetobacter xylinum viéc 1én men di lién voi
hinh thanh céc acid dicacboxylic khong bay hoi (acid malic.fumaric,sucxinic),

cac ketoacid (acid oxaloacetic, pyruvic) nhu la cac san pham trung gian va cac

Vi Sinh dai cuong 11



San xuat Thach Dira tir vi khuan Acetobacter xylinum 08161251- Nguyén Xuan Vién

acid mono carboxylic bay hoi (acid propionic, acetic, d6i khi ca acid formic)

nhu 14 cac san pham cudi cung.
% Cé&c yéu to anh hwdng dén quéa trinh [én men
1. Anh hwong cia (NH,),SO,

Ti Ié thanh phan dinh dudng trong méi trudng nudi cay cd y nghia quyét
dinh d6i voi su sinh trudng va phat trién caa A. xylinum. Nhan t (NH,),SO, 1a
mét trong nhiing nhan t anh huong 16n dén sy phat triné caa A. xylinum.
(NH,),SO, la nhan t4 quan trong cung cap ngudn nito cho té bao phat trién
(NH,),PO,vira 12 ngudn cung cap nito, vira 1a nguon cung cap phospho cho qua
trinh sinh truang va phat trién caa vi khuan Acetobacter xylinum. Sy anh

hudng cua (NH,),PO4tuong ty nhu anh hudng cta (NH,),SO4

2. Anh hwéng cia cac logi dwong

Trang thai thach dira tao thanh chiu anh huong nhiéu caa duong.
Acetobacter xylinum c6 thé st dung glucose, sucrose, lactose, maltose, dextrin
va galactose do d6 ung véi mdi loai dudng khac nhau ma ta st dung sé cho ra
thach dura cé trang thai khac nhau.

Trong diéu kién téi wu pH = 5.0, T =28-31°C, 1 lit nuéc duoc bd sung
100g duong , 59 (NH4),HPQO,4, 8 ml acid acetic bang thu dugc 4839 thach dua
tho.
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buong

Glucose
Sucrose
Lactose
Maltose
Dextrin
Galactose

Khéng b sung
duong

Do day — Trang thai

Day - chic

Day - chdc
Mang mong — mém
Mang mong — mém
Mang mong — mém
Mang mong — mém

Mang mong — mém

Khéi lwong thach dira sau 15
ngay Ién men (g)

198.50
193.79
84.50
86.35
81.20
50.45

50.00

(Nguon : Adapted from Lapuz et al. (1967) and Ramos (1977))

Dua vao bang nghién cau trén ta thay khi st dung glucose cho qué trinh
Ién men s& cho khéi luong thach dira cao nhat va trang thai thach dira thu duoc
cling rat t6t. Tuy nhién khi nguoi ta 1am thi nghiém st dung sucrose & cac nong
d6 khac nhau cho qua trinh 1én men thi nguoi ta thay rang sucrose ¢ nong do
10% s& cho khdi lugng thach dira cao nhat. Trong thuc té san xuat nguoi ta
thuong st dung sucrose do gia thanh ré va cho ning suat kha cao.

4 Sau mét thoi gian 1én men, yéu cau doi véi thach Dira can phai dat

dwgc:

v' Do day (1.5-3 cm).

v' Mau sic : tring nga.

v’ Chutrac : dai,chic. #°

San xudt Thach Dira cdng nghiép

v" MU vi : mang mdi trai cay tiy thudc vao ting loai san pham.

Vi Sinh dai curong
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4+ MOT SO SAN PHAM SAU KHI CHE BIEN
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Nhu vay, viéc san Thach Dura tir vi khuan Acetobacter xylinum da giai quyét dugc
ca 2 van dé&: gop pham bao vé mai truong xir ly cac phé thai cua cac nha may ché bién
com dira nao sdy, ting gia tri ciia cAy dira ndi chung va nudc dira néi riéng. V&i san pham
ny d& dem lai nhiéu loi nhuan cho nhiéu ho nong dan dac biét 1a cac cong ty ché biét va
san xuat Thac Dira v6i qui md 16n. Pong thoi dd tan dung duoc ngudn nhan cong gia
quyét viéc lam cho nong dan dia phuong va gbp phan dua ra thi trudng nhiing san pham
ma&i lam da dang hoéa thi truong hon.

Va vi khuan Acetobacter xylinum ciing 1a di twong nghién ciru cta cac nha khoa
hoc vé dé tai vé tng dung Acetobacter xylinum vao ché tao nén mang sinh hoc Bacterial
Cellulose (BC). Mang BC vira ¢6 ciu trac va dic tinh co hoc rat giéng vai cellulose cua
thuc vat nhung c6 thém maot sb tinh chat hoa 1y dac biét nhu: 6 bén co hoc, duong kinh
soi nho, do tinh khiét cao, tinh dan hoi 16n, kha nang thAm hat nude nhanh, kha nang
polymer hod I6n. Nho nhitng dac tinh doc dao trén ma mang BC d8 duoc xem la mot
ngudn polyme sinh hoc méi, thu hut duoc sy chd y cua nhiéu nha khoa hoc trén thé gioi
va hién duoc tng dung trong nhiéu linh vuc. Trong céng nghiép gidy mang BC dugc
ding dé san xuat gidy dién tir chat luong cao . Trong cong nghé méi trudng da su dung
mang BC 1am mang phan tach dé xa ly nuéc (Brown 1989, Choi et.al 2004) va bién doi
d6 nhét cua nudc (Brown 1989, Jonas va Fonah 1998). Mang nay con dung lam chat
mang dac biét cho pin va té bao niang luong (Brown 1989). Trong cdng nghé thuc pham
ngudi ta da sir dung vi khuan Acetobacter xylinum nuéi trén méi truong nuéc dira tao
mang BC dé san xuat thach dura néi chung va 1am mang néi mach méu, tri bong..../.
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