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TOM TAT

Tir 5 ching vi khudn ¢é kha ndang tao mang cellulose, ching téi da chon dwoc ching
Gluconacetobacter intermedius cho mang cellulose vi khudn (BC) ¢6 do bén kéo cao nhat. G.
intermedius duwoc t6i wu héa qud trinh nudi cdy thu mang méng BC c¢é di bén kéo cuwe dai. Tién hanh
thi nghiém t6i wu theo thiét ké bang phwong phdp déap vmg bé mdt (RSM) — phwong dn cau triic ¢6
tam (CCD) da tim duwoc gid tri t6i wu ciia 4 yéu 16 dinh duéng: Nudc dira gid 89,2%, khoang
(NH,)2S04 1,07%, (NH,),HPO, 0,34% va glucose 5,2%, cho mang mong BC cé dg bén kéo cuc dai
theo md hinh 32,3291Gpa. Thir nghiém nuéi cdy véi diéu kién ciia mé hinh thu diroe mang BC dat
dg bén kéo 32,515Gpa.

Tiar khoa: Bacterial cellulose, Gluconacetobacter intermedius, Plackett-Burman, RSM-CCD.
ABSTRACT

Optimization of fermentation process to achieve bacterial cellulose membrane
with high tensile strength

Gluconacetobacter intermedius strain producing bacterial cellulose (BC) membrane with
highest tensile strength was selected from 5 bacterial strains are capable of producing cellulose. G.
intermedius has been optimized of ferment to obtain a thin film BC with maximun tensile strength.
Respone surface methodology — Central composite design was used to investigate the effects of four
nutrition factor on tensile strength of thin film BC. The results show that: concentration of coconut
water was 89,2%, (NH4).SO4 1,07%, (NH.):HPO, 0,34% and glucose 5,2% for thin film BC with
maximun tensile strength of the model is 32,3291Gpa. The culture experiment with the conditions of
the model obtained thin film BC has tensile strength of 32,515Gpa.

Keywords: Bacterial cellulose, Gluconacetobacter intermedius, Plackett-Burman,
RSM-CCD.

1. Mé diu

Cellulose vi khuan (BC) 1a mét loai cellulose duoc tong hop boi vi sinh vat, trong d6
Gluconacetobacter Ia chung ndi bat cho kha ning tong hop BC vé&i ning suat cao va on dinh.
Mac du, c6 cung cong thirc phan tir vdi cellulose thuc vat (CeH100s)n, nhung BC c6 thém
c4c tinh chit co 1i dic trung ndi bac nhu: C6 kha ning tao mang mong, do két tinh cao, hip
thy va giir nude tt, cuong do kéo cao va tinh tuong thich sinh hoc tét... Do dic tinh va cau
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trac doc d4o cua no, cellulose vi khuan c6 nhiéu tmg dung quan trong trong nhiéu linh virc
codng nghiép, thuc pham, y hoc... [1,2].

Tuy thudc vao muc dich sir dung ma mang BC tao thanh can dugc nang cao cac dic
tinh phd hop. Trong d6, d6 bén co hoc ciia mang mong BC 12 mat trong nhirng chi tiéu chat
luong quan trong dé dwa mang vao hau hét cac tmg dung [3].

Trong nghién ciru ndy, thiét ké Plackett-Burman va thiét ké trung tdm phic hop
(Central Composite Design — CCD) d4 duoc sir dung dé xéc dinh méi trudng 1én men t6i vu
cho qué trinh 1én men thu nhan mang méng BC c6 d6 bén kéo cao. Nham nang cao kha ning
mg dung ctia san pham.

2. Vatli¢éu va phuwong phap
2.1. Vit li¢u

Giobng vi sinh vat:

Vi sinh vat duge sir dung trong nghién ciru ndy gém 5 chiing gidng c6 kha ning tao
mang cellulose c6 ngudn gdc tir bo suru tap gidng ciia Bo moén Cong nghé Sinh hoc — Truong
Pai hoc Bach khoa — PHQG TPHCM. Céc chung d& dugc dinh danh va huu trir trong t
dong sau -80°C.

Maéi trwong 1€n men:

Céc méi trudng 1én men duoc diéu ché tir ngudn nguyén liéu nude dira gia dd bo sung
c4c chit dinh dudng co ban.
2.2.B¢ tri thi nghigm
2.2.1. Chon loc ching giéng tao mang BC co do bén kéo cao

5 chung: Bk1, Bk2, Bk3, Bk4, Bk5 dugc nudi trén moi truong co ban, ti 1¢ nudc dira
80%, ham lwgng ammonium sulfate (SA) 0,8%, ham lugng diammonium phosphate (DAP)
0,2%, duong glucose 2%, acid acetic 0,5%, ti 1& gibng 10%. Lén men tinh trai mong trong
khay nhua sau 72h, thu mang va danh gia cac chi tiéu: Do bén kéo, d6 dong déu va khbi
luong kho ctiia mang.

2.2.2. Khdo sat anh hudng cia cac yéu t6 dinh dudng dén dé bén kéo ciia mang BC

Céc yéu t6 dinh dudng anh hudng dén d6 bén kéo mang BC gom 4 yéu t6: Ti 1é nudc
dira, ndng d6 ammonium sulfate, diammonium phosphate va duong glucose. Tét ca cac yéu
t6 nay duoc khao sat 1an luot trong diéu kién 1én men tinh trai mong. Pham vi khao sat dugc
thé hién trong Bang 1. Mdi yéu té thuc hién khao sat & 4 mirc va 3 lan lap lai. Két qua caa
timg yéu td s& 1a tim duoc dua vao thi nghiém sang loc va quy hoach thyc nghiém.
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Béng 1. Pham vi cdc yéu t6 khao sdt kha ning tao mang BC ¢6 d bén kéo cao

Ki hi¢u Tén yéu t6 Cac mirc khao sat
X1 Ti 1& pha lo&ng nudce dira (%) 55 70 85 100
X2 Nong d6 khoang SA (%) 0,6 0,8 1,0 1,2
X3 Nong d6 khoang DAP (%) 0,1 0,2 0,3 0,4
X4 Nong d6 glucose (%) 1,0 2,0 3,0 4,0

2.2.3.8ang loc cdc yéu t6 bang ma trdn Plakett — Burman

Thi nghiém sang loc gitp chiing ta xac dinh dugc cac yéu té quan trong co anh huong
tryc tiép t6i ham muc tiéu va loai bo nhitng yéu t6 anh huong khong dang ké. Ma tran Plakett
— Burman dugc thiét ké dya vao tdm thi nghiém ctia 4 yéu t6 ¢ thi nghiém khao sat. Ma tréan
duogc thiét ké voi mirc thip (-1) va mirc cao (+1) cua tirng yéu tb twong tng véi pham vi
khao sat duoc thyc hién trong thi nghiém khao sat don yéu to (Bang 1) bao gém 12 thi
nghiém (Bang 3) dé sang loc ra cic yéu t6 anh hudng chinh dén do bén kéo mang BC. Cac
yéu tb c6 do tin cay cao (p< 0,05) s& dugc dua vio md hinh téi wu héa theo phuong phap
dap tmg bé mit theo ciu truc c6 tim (RSM — CCD).
2.2.4. Leo doc fim viing Cyec tri

Do céc thi nghiém khoi dau vé viing hoat dong t6i uu cia cac yéu té thuong khong
chinh xac va & xa so véi viing t6i wu thuc té. Vi vdy, can di chuyén nhanh dén ving 1an can
c6 chtra diém t8i wu. Thyc hién thi nghiém leo dbc theo ma tran thuc nghiém gém 12 nghiém
thirc duoc thiét ké bang tap tin Macro Minitab chtra cac 1énh ctia Minitab.

Ham dap ung dugc chon 1a d6 bén kéo cua mang BC.
2.2.5. T6i wu h6a bang phirong phdp thuc nghiém RSM — CCD

Tir két qua thi nghiém leo dbc, tién hanh thi nghiém tdi wu hoa RSM — CCD, nhim
xay dung mo hinh bac cao mé ta chinh xdc mdi quan hé giita ¢ bén kéo mang va cac yéu
t6 dau vao. Thi nghiém duoc thyc hién véi 31 nghiém thie ¢ 5 muirc gia tri (-2) (-1) (0) (1)
(2). Sb liéu duoc phan tich boi phan mém Minitab 17. Tir két qua phan tich s& xac dinh diém
t6i wu cua cac yéu to cho do bén kéo mang BC téi wu [4].
2.2.6. Phuong phdp do dg bén kéo

Do bén kéo duoc xac dinh tai phong thi nghiém trong diém, Trudong Pai hoc Bach
khoa - PHQG TPHCM. Mang duoc dap khudn theo hinh qua ta. C5 dinh hai dau vao ngam
kep va cho di chuyén ra xa dan voi téc do kéo 10mm/phut cho dén khi dut. Theo biéu do
trén may co thé xac dinh duoc luc kéo dut (F). Tir luc kéo dut va do day caa mang xac dinh
duoc tng suit kéo: o = ﬁ.

Trong d6 F 1a lyc kéo dut, d 1a bé day caa mang.
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3. Két qua va bién luan
3.1. Két qud tuyén chon chiing vi khudn cho mang BC c6 d¢ bén kéo cao
5 ching c6 kha nang tao mang cellulose tr b suu tip, sdng loc ching BkS
Gluconacetobacter intermedius ¢ kha ning tao mang BC c¢6 do bén kéo cao nhat (Bang 2).
Béng 2. Két qua khao sdt kha néing tao mang Cia 5 ching sinh cellelose.

Pic tinh mang P bén kéo Khéi lwgng kho Y N
. ) 2 D{ dong déu
Chiing vi khuan (GPa) (9)

Bkl 31,45 0,257 +

Bk2 29.05 0,346 +

Bk3 25,67 0,175 -

Bk4 15,45 0,085 -

Bk5 31,69 0,344 +
Ghi chu:

+: (dong déu); -: (khong dong déu)
3.2. Két qud khdo sdt cdc yéu té dinh duéng danh hwéng dén dé bén kéo mang BC
D6 bén kéo ctia mang BC thu duoc sau qua trinh 1én men anh huong truc tiép bai nhicu
yéu t6 khach quan 1a cac yéu t khao sat trinh bay & Bang 1. Két qua khao sat ctia cac yéu
t6 nay duoc trinh bay & Bang 3.
Béng 3. Két qud khdo sat don yéu t6 anh huong ciia dinh dudng dén dé bén kéo ciia mang BC

Yéu to Tilé phtihop (%) Do bén kéo mang BC (Gpa)
Ti I€ nude dira gia 85 31,70
Ham lugng khoang SA 1,0 31,70
Ham lugng khoang DAP 0,3 31,67
Puong glucose 2,0 31,70

Céc yéu té dinh dudng méi truong 1én men dong vai trd quan trong dé vi khuan cé thé
sinh tong hop mang cellulose, ching quyét dinh ning suét ciing nhu tinh chit ciia mang. Két
qua thyc nghiém cho théy, ti 1é nudc dira 1a 85%, ham lugng khoang SA 1,0% va ham luong
duong glucose 2,0% s& cho mang BC ¢6 d6 bén kéo t6i wu (31,70 Gpa). Ham lugng khoang
DAP ti 1¢ 0,3% s& cho mang BC ¢ do bén kéo cao nhat (31,67 Gpa).

Céc yéu t6 nay tiép tuc duoc sang loc va xac dinh 18 mirc d6 anh huong dén d6 bén
kéo mang BC bang mé hinh Plackett — Burman.

3.3. Matrdn Plackett - Burman sang loc cdc yéu t6 anh hwéng dén dp bén kéo mang BC

Muc dich cua thi nghiém sang loc 1a xac dinh cac yéu t6 quan trong, c6 anh hudng truc
tiép va loai bo nhiing yéu t4 it hodc khong anh huong dén d6 bén kéo cia mang BC.

Két qua phan tich phuong sai xac dinh mirc d6 anh huong va do tin cay cta cac yéu td
cho thay, tit ca cic yéu té dinh dudng déu gy anh huong dén d6 bén kéo mang BC, véi do
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tin cay p < 0,005. Vi thé, 4 yéu t6 ndy gom ti 1¢ nuéc dira, ndng d6 khoang SA, DAP va
glucose s& duoc dua vao qua trinh 18n men t6i wu héa RSM - CCD véi ham muyc tiéu 1a 4o
bén kéo cia mang BC sau khi 1én men (Bang 4).

Béng 4. Mitc dé anh hwong va dé tin cdy ciia cdc yéu t6 anh hirong

Tén yéu t6 Mire d§ anh huéng Do tin cay
Ti 1& nudc dua (%) 0,4783 0,039
Nong d6 khoang SA (%) 0,6350 0,012
Nong d6 khoang DAP (%) 0,6617 0,010
Nong d6 glucose (%) 5,4883 0,000

Dong thoi tir két qua phan tich phuong trinh hdi quy bac nhét cac thi nghiém khoi dau
cho thiy, mé hinh hdi quy bac nhat 1a phi hop vdi cac két qua thi nghiém thu thap duogc vi
gié tri kiém dinh Lack of fit c6 p-value 0,077 (>0,05). Diéu ndy c6 nghia 1a khu vuc khao
sat khdng nam gan ving cyc tri, do d6 can thyc hién leo déc dé tim viing cuec tri.
3.4. Két qud leo déc im ving cuec tri

Do thi nghiém khoi dau con xa ving cuc tri, can tién hanh céc thi nghiém leo ddc,
nham dwa cac diéu kién hoat d6ng hién tai téi vung cuc tri (diéu kién t6i uu) mot cach hi€u
qua. Ma tran va két qua thi nghiém duoc trinh bay & Bang 5.

Bdng 5. Ma trdn va két qua thi nghiém leo doc

Bude thi Mire thi nghiém Y (P bén kéo

nghiém X1 X2 X3 Xa Gpa)
1 85,00 1,00 0,30 2 31,71
2 86,31 1,02 0,31 3 31,72
3 87,61 1,05 0,32 4 31,75
4 88,92 1,07 0,34 5 31,76
5 90,23 1,09 0,35 6 31,75
6 91,54 1,12 0,36 7 31,76
7 92,84 1,14 0,37 8 31,75
8 94,15 1,16 0,38 9 30,55
9 95,46 1,19 0,40 10 30,08
10 96,77 1,21 0,41 11 30,01
11 98,07 1,23 0,42 12 29,67
12 99,38 1,25 0,43 13 29,70

Bt dau tir budc thu 6, d6 bén kéo cua mang thu duge bit ddu giam nhanh. Tuy nhién,
nhan thiy rang két qua ham muc tiéu & budc thir 4 va thir 6 1a nhu nhau, va dé hiéu qua vé
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kinh té thi cac mirc thi nghiém & budc thir 4 duoc chon 13 diém tdm cho cac thi nghiém tiép
theo.

Nhu vay, sau khi tién hanh thi nghiém leo déc chiing t6i d& tim duoc viing chira diém
cuc tri ciia dd bén kéo mang BC ¢6 cac muc yéu td dau vao nhu sau: D6 pha lodng nudc dira
88,92%, ndng d6 khoang SA 1,07%, nong do khoang DAP 0,34%, ndng do dudng glucose
5%. C4c yéu t6 nay s& 1a tm cho thi nghiém t6i vu RSM — CCD tiép theo.

3.5. Két qud thi nghiém RSM — CCD, téi wu héa cdc yéu té dinh dwing danh hwéng dén
dp bén kéo mang BC.

Thi nghiém RSM — CCD nham xay dung mé hinh bac cao mé ta chinh xac mbi quan
hé gitra do bén kéo mang vai cac yéu td dau vao, dong thoi co thé xac dinh duoc diém toi
wu cho do bén kéo cyc dai cia mang BC. Thi nghiém RSM — CCD gom 31 nghiém thiec.
Két qua thi nghiém, phan tich danh gia mirc d9 tin ciy cta cac yéu t6 duoc trinh bay ¢ Bang
6va7

Béng 6. Két qud thwee nghiém t6i wu héa theo phuwong phdp RSM — CCD

Mikc thi nghiém

Buéc thi nghiém Y (P$ bén kéo Gpa)
X1 X2 X3 X4
1 90,23 1,09 0,35 4 11,86
2 88,92 1,07 0,32 5 14,61
3 87,61 1,05 0,35 6 16,48
4 88,92 1,07 0,36 5 11,30
5 90,23 1,05 0,35 6 16,11
6 90,23 1,05 0,33 4 22,84
7 88,92 1,07 0,34 5 31,80
8 87,61 1,05 0,35 4 7,50
9 88,92 1,07 0,34 5 31,74
10 88,92 1,07 0,34 5 31,75
11 87,61 1,09 0,33 6 14,71
12 90,23 1,09 0,35 6 16,25
13 91,54 1,07 0,34 5 20,25
14 88,92 1,07 0,34 5 31,81
15 87,61 1,09 0,35 4 7,60
16 88,92 1,07 0,34 5 31,80
17 88,92 1,07 0,34 5 31,75
18 88,92 1,07 0,34 5 31,78
19 90,23 1,05 0,35 4 16,15
20 88,92 1,07 0,34 3 12,15
21 88,92 1,03 0,34 5 14,76
22 88,92 1,07 0,34 7 21,92
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23 90,23 1,09 0,33 4 13,25
24 87,61 1,09 0,35 6 20,01
25 87,61 1,05 0,33 4 12,67
26 87,61 1,09 0,33 4 6,16
27 90,23 1,05 0,33 6 20,67
28 87,61 1,05 0,33 6 18,03
29 90,23 1,09 0,33 6 13,78
30 88,92 111 0,34 5 14,77
31 86,30 1,07 0,34 5 13,32

Két qua phan tich cho thiy tat ca cac trudng hop déu dat do tin cdy p < 0,05 do d6 cac
yéu t6 ndy s& dugc dua vao phuong trinh hdi quy.

Bing 7. CAC yéu 16 anh huéng va dg tin cdy

Yéu t6 Po tin cay Yéu té bo tin cay
X1 0,000 X4 Xa 0,000
X2 0,000 X1X2 0,004
X3 0,006 X1X3 0,032
X4 0,000 X1X4 0,000
X1 X1 0,000 X2X3 0,000
X2 X2 0,000 XoX4 0,006
X3 X3 0,000 X3X4 0,007

Phuong trinh hdi quy ¢ dang:

Y =-38206 + 463,91 + 23476x2 + 28060x3 + 104,24 - 2,257x% - 10947x2 - 48311x2
-3,811x% - 34,4x1%2 - 48,6X1X3 - 1,555X1X4 + 8059X2X3 + 43,0X2X4 + 84,2X3X4

Hé s6 hdi quy (R?) tinh duoc 14 0,9905. Diéu ndy thé hién rang c6 99,05% sb liéu thuc
nghiém tuwong thich vé6i sé liéu mé hinh phong doan.

Céc d0 thi bé mat chi tiéu (Hinh 1) thé hién mbi quan hé giita hAm muc tiéu véi timg
cap hai bién thi nghiém va tir d thi ndy c6 thé xac dinh dugc ving téi wu (viing dudng cong
mau xanh dam nhat) cua timg yéu td 1am cho ham dép tmg cuc dai.

Tuy nhién, cach xem xét nay mang tinh tryc quan. Do d6, chiing t6i su dung cong cu
t6i vu hoa ctia phan mém Minitab 17 s& gitip xac dinh cuyc tri ciia hAm muc tiéu Y mot cach
chinh xé&c. Theo Hinh 2, ham muyc tiéu Y dat t6i vu khi cac bién dau vao dat gia tri tai dinh
cuia cac duong cong lan lugt 13; Ti 18 nude dira 89,1582%, néng d6 khoang SA 1,0672%,
ndng d6 khoang DAP 0,339%, va nong do duong glucose 5,2222%. Do bén kéo mang BC
dat cyc dai dugc phan mém xé4c dinh 1a 32,3291 (Gpa).
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Sau khi tim duoc diém t6i vu ching toi tién hanh l3p lai thi nghiém tai diém t6i vu vira
tim duoc vai cac gia tri 1am tron va so sanh vai gia tri cue dai cia ham muc ti€u suy ra tir
m6 hinh (Y max) Vi gia tri thuc nghiém (Y max) thu duoc két qua nhu Bang 8.

Bing 8. Két qua thuwc nghiém kiém chimg gid tri ti wu

Thanh phan méi trueong Li thuyét Thwe nghiém
Nong d6 nudc dira (%) 89,1582 89,2
Nong d6 khoang DAP (%) 0,339 0,34
Nong d6 khoang SA (%) 1,0672 1,07
Nong d6 dudng glucose (%) 5,2222 5,2
P bén kéo mang (Gpa) 32,3291 32,515

Két qua thi nghiém cho thdy co su twong dong giita thyc té va Ii thuyét. Diu nay
chirg o viéc t6i wu cac yéu td trén dat do tin cdy cao va cO ¥ nghia rat 16n trong san xuét.
4.  Kétluan

V&i muc tiéu tao ra mang BC ¢6 do bén kéo cao bai bao da chon dugc chung vi khuén
Gluconacetobacter intermedius ¢4 kha ning tao mang BC c6 do bén kéo cao nhit trong 5
ching cta bo suu tap gidng.

Qua trinh ti uu hoa cac thanh phan méi trudng 18n men nham thu nhan mang BC ¢6
d6 bén kéo cao trén co chat nudc dira gia duge thuc hién bang phuong phap dap Gng bé mit
theo cau triic ¢6 tdm da x&c dinh dwoc diém toi vu: Ti 1é nudc dira 89,2%, ndng do khoang
SA 1,07%, nong do khoang DAP 0,34% va nong do duong glucose 5,2%. cho d6 bén kéo
t6i wu dat duoc 1a 32,515 Gpa.

Tuyén bo vé quyén loi: Cac tac gid xac nhén hoan toan khéng cé xung dét vé quyén loi.
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