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Tom tit. Bacterial cellulose (BC) la mét loai polysaccharide dwoc san xuét tir nhiéu loai vi sinh vat, trong
d6 Acetobacter xylinum c6 kha nang san xuat BC t6t véi ham Iwong cellulose cao. Trong nghién cau nay,
ching t6i da phan 1ap chang vi khuan A. xylinum tir méi truong ty nhién va khao sat diéu Kién sinh truong
dé hinh thanh mang BC tng dung lam phéi mat na dudng da. Vi diéu kién nhiét ¢ phong, méi trudng
dinh dudng chira cac khoang chét va 100% nudc dira thich hop cho su tong hgp mang BC sau 3 ngay trong
diéu kién nudi cay tinh. Mang BC c6 d6 day twong duong voi mat na thuong mai (~0,4 mm) c6 tinh chat
co 1y tét va do hip thu nudc cao véi kha ning tai hip thu 1én dén 95,76+0,35%. Hé soi cellulose cia mang
BC ciing duoc khao sét boi kinh hién vi dién tir quét cho thay két ciu bén chit va cac khoang tréng giita hé
soi cellulose da giai thich dugc do déo dai va kha nang hip thu ciia mang BC, cho thay tiém ning trong mg
dung lam pho6i mat na dudng da.

Tir khoa. Cellulose vi khuan, Acetobacter xylinum, mat na dudng da, phoi mat na, diéu kién nuéi cy.

PRE-PRODUCTION OF BACTERIAL CELLULOSE FOR FACE MASK TEMPLATE
AND CHARACTERIZATION OF ITS STRUCTURE

Abstract. Bacterial cellulose (BC) is a type of polysaccharide produced from a variety of microorganisms,
among which Acetobacter xylinum is capable of producing BC with high cellulose content. In this study,
A. xylinum strain was isolated from natural coconut water and investigated its growth conditions to form
BC membranes to be used as skin masks. At room temperature, the growth medium containing minerals
and 100% coconut water is suitable for BC synthesis after 3 days under static culture conditions. The
thickness of the produced cellulose membrane was equivalent to commercial coconut masks (~0.4 mm)
with good mechanical strength, high-water absorption and resorption capacity up to 95.76+£0.35% (w/w).
The cellulose fiber structure of the BC membrane is investigated by SEM imaging, which shows tight
braided structure. The vacant space gap between in the cellulose fiber matrix explain the toughness and
absorption capacity of the BC membrane, implying its potential for the application as skin mask template.
Key words. Bacterial cellulose, Acetobacter xylinum, skin mask, mask template, culture condition.

1. GIOI THIEU

Cellulose vi khuan (Bacterial Cellulose-BC) l1a mot chudi polymer do céc glucopyranose ndi véi nhau bang
lien két B-1,4-glucan. So vai cellulose thuc vat, BC c¢6 d6 tinh sach cao hon (khéng chira lignin va
hemicellulose), 6 bén va kha ning chiu nhiét tt, kha ning gitt nuéc va hap thu nuéc cuc tét, d& phan hay
sinh hoc, téi ché hay phuc hdi hoan toan [1, 2]. Mang BC c6 nhiéu vai trd trong su ton tai va phat trién cua
vi khuan trong tu nhién. Mang BC cung cap chét dinh dudng cho vi khuan trong diéu kién thiéu thirc an,
dong thoi mang BC gitp té bao Vi khuan lo lirng va t61 dugc bé mat giau oxy, giup cho vi khuan hé hap dé
dang hon [3-6]. Mang BC xuc tién sy hinh thanh quan thé vi khuan trén co chét va bao vé vi khuan trudc
nhitng d6i tha canh tranh str dung cung co chat. Ngoai ra, nh do nhét va dic tinh va nude cia mang BC,
vi khuan duoc gia ting kha ning chong chiu véi nhiing thay doi bét loi ciia moi trudng séng nhu giam
lwong nude, thay dbi pH, su xuat hién cac chat doc [7] va bao vé vi khuan khoi tac hai cua tia UV [8].
Mang BC duoc san xuét tir nhiéu loai thudc chi Acetobacter, Achromobacter, Sarcina va Agrobacterium...
theo nhiéu phuong thic khac nhau, trong d6 loai A. xylinum dwoc biét dén véi dac tinh san sinh BC noi
troi [9, 10]. Mang BC véi cac dac tinh vuot troi nén dugc (ng dung trong nhiéu linh vyre nhu y hoc, thyc
phdm, my pham.... [11]. Trong thuc pham, san phdm Nata de coco duoc biét dén kha nhiéu, c6 thé dung
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lam thyc pham an kiéng, hd tro chéng lai ung thu rudt, chimg nhdi mau co tim va nhiéu bénh khac [12].
Trong y hoc, BC dugc dung lam co s¢ dé tao mang sinh hoc trong tri bong, ngoai ra BC con dugc nghién
ctru V& higu tng 1am 1anh vét thuong khi két hop véi chitosan tan trong nuGce, nano bac, hay oxide kém [13-
16]. Trong my pham, BC ding lam mat na dudng da va gitp cai thién do am cua da mot cach hiéu qua [17,
18]. Ngoai ra, viéc san xuit BC trén nhiéu nguon co chat ré tién 1a cac dang phé phu liéu trong thuc pham,
ndng nghiép, cong nghi¢p nhu ngudn dinh dudng ciing duoc ‘nghién ctu, tao ra san pham c6 gia tri thuc
tién, gip giam thiéu chi phi trong san xuat, tang gia tri kinh té va gop phan bao vé mai truong [19-21].
Theo xu huéng phat trién cua xa hoi va diéu kién cudc séng thi nhu cau 1am dep ngay cang dugc quan tam.
Trong d6 mit na dudng da véi thanh phan tu nhién luén duoc wa chudng. Trong nghién ctru nay, ching toi
da phan 1ap, sang loc va dinh danh chung vi khuan A. xylinum c6 kha nang téng hop mang BC va xac dinh
cac diéu kién thich hop cho qua trinh tong hop mang BC, ciing nhu cac dac tinh cua mang BC tao thanh.
Nghién ctru nay tao co s¢ cho viéc san xuat mang BC c6 tiém ning ¢ng dung trong viéc tao phdi mat na
dudng da, dat duoc hiéu suét sir dung cao, ddng thoi véi dic tinh dé phan huay sinh hoc, mang BC gitip giam
6 nhiém moi trudng tao tién dé trong sy phat trién bén viing cua xa hoi.

2. VAT LIEU VA PHUONG PHAP

2.1 Phwong phap phén l1ap va lam thuén giéng vi khuan A. xylinum

Gidng vi khuan A. xylinum dugc phan 1ap va lam thuan tir méi trudng nudce dira di 1én vang, duoc cung cap
bai phong thi nghiém Cong nghé Vi sinh truong Pai hoc Cong Nghiép Tp. HCM. Mau nuéc dira ¢6 vang
duoc thu nhan va pha lodng bang nuéc mudi sinh ly & cac bac pha lodng khac nhau. 0,1 ml dich pha lodng
duoc trai trén dia méi truong Hestrin-Schramm (HS) (glucose 20 g, cao nim men 5 g, peptone 3 g,
Na;HPO, 5,0 g, acid citric 1,15 g, agar 20,0 g, nu6c du 1000 ml, pH 6,3-6,5). Céc khuan lac riéng Ié dwoc
chon loc, 1am thuan va dugc nudi tang sinh trong méi truong HS dé kiém tra kha nang hinh thanh I6p mang
cellulose trén moi truong. Chang vi khuan c6 kha ning hinh thanh 16p mang cellulose dugc chon loc va
Kiém tra cac ddc diém vé hinh théi ciing nhu trinh ty doan gen ma héa cho 16S-rRNA. Vi khuan dugc chon
s& duoc giit gidng trong glycerol 20% tai -60°C cho cac thi nghiém tiép theo [2].

2.2 Pinh danh vi khuin

Chung vi khuan dugc dinh danh ¢ muac phan tir bang phuong phap giai trinh ty doan gen 16S-rRNA véi
cap moi 27F 5-AGAGTTTGATCCTGGCTCAG-3' va 1492R 5-GGTTACCTTGTTACGACTT-3' va
chu trinh PCR nhu sau 95°C-5 phut, 30 chu ky tiép theo (95°C-30 gidy; 55°C-40 gidy; 72°C-90 giay) va
72°C-5 phat bai phong thi nghiém Cong nghé sinh hoc dong vat (Truong Pai hoc Konkuk, Seoul, Han
quéc) va két qua giai trinh tu duoc so sanh voi co so dir liéu 16S-rRNA cua cac vi khuan c6 san trén
National ~Center for Biotechnology Information (NCBI) biang c¢ong cu BLASTN
(https://blast.ncbi.nIm.nih.gov/Blast.cgi).

2.3 Khao sat anh huéng ciia ham lweng nwéc dira dén qua trinh tao mang cellulose cia vi khuan
Chuang vi khuan chon loc dwoc nudi ting sinh trong méi trudng long HS tai diéu kién 37°C, lic 150
vong/phut trong 24 gio va ng gidng thu dugc s& duoc sir dung cho cac thi nghiém khao sat diéu kién san
sinh mang BC. Mai truong nudc dira duoc st dung dé san xuat mang cellulose va cac néng do nuéc dira
khac nhau trong méi truong sé anh huong I1én kha ning tao mang cellulose cua vi khuan. Gidng vi khuan
tang sinh (10%) dwoc nudi trong méi truong tao mang cellulose bao gom glucose 10,0 g/L, MgSQ4.7H,0
2,0 g/L, (NH,)2S04 3,0 g/L, KH2PO4 2,0 g/L va bd sung ham lwong nuéc dira & cac ty 18 khac nhau (10%,
20%, 40%, 60%, 80% va 100%), pH 5,5-5,7 tai nhiét d6 phong trong diéu kién tinh sau 7 ngay va tién hanh
kiém tra d6 day, trong luong cua mang cellulose tao thanh.

2.4 Khao sat anh hwéng cia thoi gian nudi i dén qué trinh tao mang BC

Thoi gian nudi 0 anh huong dén sy sinh truong va kha nang tao mang BC. Sau khi chon loc dugc moi
truong thich hop cho sy hinh thanh mang celllulose, vi khuan duoc kiém tra kha ning tao mang trong cac
khoang thoi gian khac nhau. 10% giong tang sinh dugc Cay vao mdi truong thich hop, u trong diéu kién
tinh, tai nhiét do phong, kiém tra do day, trong lugng ciia mang BC tao thanh sau cac khoang thoi gian nudi
unhu 3, 4, 5, 6, 7 ngay.

2.5 Phuwong phap xac dinh kha ning hap thu nwéc cia mang BC

Mang cellulose cua vi khuin duoc san xuit trong mi trudng thich hop va thu nhén cdc mang c0 kich thudce
(18x22 cm) va do day (~0,4 mm) tuong ty nhau. Cac mang BC duoc siy bang can siy am hong ngoai ¢
nhiét d6 60°C cho dén khi phén tram khdi lugng con khoang 50%. Mang cellulose sau siy dugc tién hanh
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kiém tra kha nang hap thu nudc bang cach ngdm mang trong nudc cat va kiém tra khdi lugng ciia mang sau
cac khoang thoi gian 6 va 12 gio ngdm. Su chénh Iéch trong luwong ctia mang cellulose trugc va sau khi
ngam nudc thé hién kha nang hap thu caa mang. Thuc hién thir nghiém tuong tw v6i mat na thuong mai
san xuat tir mang BC dé 1am d6i ching (Mit na Coconut, Cong ty TNHH ché bién san pham dira Ctru Long,
158 Nguyén Pinh Chiéu, P8, Tp. Bén Tre, Tinh Bén Tre, Viét Nam).

2.6 Phwong phap xac dinh dac tinh co ly cia mang

Dic tinh co ly ciia mang cellulose vi khuan dugc kiém tra theo phuong phap TPA (Texure profile analysis).
Mau mang dwoc ¢ dinh 2 dau vao may do co Iy Intron Universal Testing System 5543, may s& tac dong
luc kéo ting dan cho dén khi mang dut ra, gia tri luc kéo s& duoc ghi nhan va hién thi theo don vi N
(Newton). Thi nghiém dugc thuc hién véi ddi chung la cac mit na thuong mai trén thi truong véi 2 loai la
mat na vai (Skin solution mask Wrinkle care, Cong ty Innisfree, Han Quéc) va mit na thuong mai san xuét
tir mang cellulose vi khuan (Mat na Coconut, Cng ty TNHH ché bién san pham dura Ctru Long)

2.7 Quan sat ciu tric mang cellulose ciia vi khuin

Cau tric mang cellulose cua vi khuan dugc quan sat bang kinh hién vi dién tir theo phwong phap chup SEM
(Scanning Electron Microscope). Cac mau mang BC, mat na vai, mit na coconut duoc giri chup SEM tai
Vién cong nghé hoa hoc—Sa khoa hoc va cong nghé Tp. HCM (1 Mac Dinh Chi, P. Bén Nghé, Tp. H6 Chi
Minh, Viét Nam). Céu tric hé soi duoc quan sat & cac d6 phong dai khac nhau.

2.8 Phwong phap xir 1y s6 liéu

Gi4 tri két qua ctia cac thi nghiém 1a trung binh cta 3 1an lap lai. S6 liéu duoc tinh toan, vé biéu do trén
Microsoft Excel 2013 va dugc xir ly théng ké bang phuong phap ANOVA bang phan mém Statgraphics
Centurion 18.

3. KET QUA VA THAO LUAN )
3.1 Phan lap va lam thuan ching vi khuan A. xylinum

A

¥
Hinh 1: Gidng vi khuan A. xylmum (A) H|nh thai khuan lac cua cac vi sinh vat trong nuoc dira. (B) Két qua nhuom
Gram cutia cac vi sinh vét trong nudc dua. (C) Khuap lac A. xylinum duoc phan lap va lam thuan trén méi truong HS
sau 5 ngay. (D) Két qua nhugm Gram A. xylinum.

Chiing vi khuan A. xylinum duoc phan lap tir mau nudc dira ¢6 sy hinh thanh vang dang mang c6 cau tric
cellulose trén bé mat. Sau 7 ngay nudi u trong diéu kién nhiét &6 phong, cac khuan lac duoc quan sat thiy
véi nhiéu hinh dang khac nhau (Hinh 1A) cho thiy su hién dién cua cac vi sinh vét nhiém tap trong moi
truong ty nhién. Bén canh do, két qua nhuém Gram mau vang nudéce dira véi sy hién dién cua nhiéu vi sinh
vat ¢6 hinh dang va kich thudc khac nhau ciing khang dinh sy tap nhiém cua céc vi sinh vat tham gia vao
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qua trinh hinh thanh mang BC caa A. xylinum (Hinh 1B). Gidng vi khuan thuan khiét c6 y nghia quan trong
trong viéc nghién cau va tng dung vao thyc tién, viéc nhiém tap s& anh huong dén qua trinh va hiéu qua
san xuat do dé cac khuan lac can dugc 1am thuan va kiém tra kha nang hinh thanh mang BC, tir d6 khuan
lac cho kha ning hinh thanh mang BC cao nhat da duogc chon loc. Khuan lac cua vi khuan dugc chon c6
hinh tron, mau trang duc, bé mat xu xi, phan giita hoi 16i 1én (Hinh 1C). Két qua nhuom Gram cho thay vi
khuan bit mau hong, hinh que thang hay cong, ton tai riéng ré hoic két dinh nhau (Hinh D).Bén canh do,
mot phan trinh tu doan gen ma hoa cho16S-rRNA (~500 bp) cua chung vi khuan duoc chon ciing dugc
kiém tra véi trinh tu mdi chuyén biét va so sanh véi ngan hang dix liéu trén NCBI. Két qua cho thay gen
ma hoa cho 16S-rRNA cua vi khuin cé su tuong dong vai céc chung vi khuan Acetobacter xylinum. Dya
trén céc két qua thu dugc, ching vi khuan nay dugc xac dinh 1a loai A. xylinum va dugc chon 1am déi twong
cho viéc san xuat mang BC 1am phoi mit na dudng da.

3.2 Anh huéng ciia ham hrong nwéc dira dén quéa trinh tao mang BC cia chiing A. xylinum

Nudéc dira 1a méi truong ty nhién co ddy du cac yéu cau dinh dudng cho sy sinh truéng va phat trién cia vi
khuan A. xylinum, do d6, thanh phan nuéc dira trong méi trudng s& anh huong dén kha nang hinh thanh
mang BC [22]. Trong diéu kién nghién ctru, nudc dira & cac ty 1é khac nhau duoc bo sung vao méi truong
dinh dudng. Sau 7 ngay 1én men tinh trong diéu kién nhiét d6 phong, do day va khéi lugng mang duoc

kiém tra (Hinh 2 va Hinh 3).
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Hinh 2: Mang BC dugc hinh thanh trén moi truong ¢6 ty 1€ nudce dira khac nhau

O cac diéu kién ti 1é nu6c dira khac nhau, sau 7 ngay nudi cdy, chung vi khuan A. xylinum déu thé hién su
hinh thanh mang BC, tuy nhién mang BC c¢6 d6 day va trong lwong khac nhau. G mai truong bo sung 10%
nuéc dira, vi khuan A. xylinum tao mang rat mong véi khoi lugng khé 0,260,052 g/L, va do day
0,013%0,00 mm. Trong méi truong c6 bd sung 20%, 40% va 60% nudc dira, mang BC ¢6 gia tri trong luong
kho twong Gng 1a 0,524+0,256 g/L, 0,88+0,16 g/L, va 1,164+0,232 g/L véi do day twong tng I3
0,0375£0,0096 mm, 0,078+0,022 mm, va 0,383+0,116 mm. Tuy nhién, v&i d6 day thu dugc & cac diéu kién
mbi trudng ndy, mang BC dé bi rach, khdng pha hop cho viéc 1am mit na dudng da. Khi ting ndng do nudc
dira trong mdi trudng nudi cdy 1én 80% va 100%, d6 day va khdi lwong cua mang BC ciing ting cao véi do
day twong ung la 0,64+0,17 mm va 0,98+0,15 mm, véi trong luong khod tuwong ung la 2,100+£0.376 g/L,
3,840+0,368 g/L (Hinh 3A va 3B).
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Hinh 3: Anh huéng cua ti 16 nuéce dira trong mdi trudng nudi cay 1én do day mang BC (A) va trong lugng
khd mang BC (B) sau thoi gian 1én men 7 ngay.

Nhu vay, méi truong c6 bo sung 100% nudc dira, vi khuan A. xylinum tao mang BC c6 do day ting gap
2,5 1an so véi méi trudng co 60% nudc dira (0,382+0,116 mm) va gap 1,5 1an mang ¢ moi truong chira
80% nudc dira (0,64+0,17 mm). Trong diéu kién 80% va 100% nudc dira, mang BC tao thanh ¢6 khéi lwong
cao va day, bé mat nhin bong, tring va dai hon. Trong lwong khd ciia mang BC thu dugc trong méi trudng
chtra 100% nuéc dira cao hon 1,8 14n so voi méi trudng chira 80% nudc dira. Két qua nay cho thay khéi
lwong mang BC duoc tao ra trong mdi trudng c6 bd sung 100% nude dira sau 7 ngdy twong ddi cao hon so
véi khi nudi ciy Glucanacetobacter hansenii trong mdi truon HS thay thé glucose bing nudc ngam bép va
phan thira trong san xuét nudc trai cay nhiét doi (tropical fruit residues) sau 10 ngay nudi u (3,56 g/L) [23],
va cao hon trong luong khé BC thu dugc trong méi truong HS nudi cdy Gluconacetobacter
sucrofermentans B-11267 sau 3 ngay la 2,14 g/L [24]. Do d6, véi diu kién méi truong chira 100% nudc
dira, sy hinh hanh mang BC dat hiéu qua cao trong thoi gian ngan sé tiét kiém dugc thoi gian va giam nguy
co gy tap nhiém trong qua trinh san xuat. Nhu vay, méi trudng c¢d b sung 100% nudc dira duoc chon dé
nudi i A. xylinum san xuat mang BC.

3.3 Anh hwéng cia thoi gian nudi i dén qua trinh tao mang BC ciia chiing A. xylinum

Thoi gian 1én men s& anh huéng do day va két ciu mang BC. Do d6, chung t6i tién hanh khao sat anh huong
cua thoi gian nudi ciy dén kha niang tao mang BC trén mdi truong chon loc ¢6 chia 100% nude dira. Do
day va trong luong kho mang BC hinh thanh s duoc kiém tra trong cac khoang thoi gian khac nhau sau 3,
4,5, 6, 7 ngay (Hinh 4). Sau 24 gio nudi cay, A. xylinum bat dau hinh thanh 16p mang cellulose rat mong,
Xuat hién mang tring mong trén bé mat moi trudng. Bét dau dén ngay tha 3, trén bé mit méi trudng 6 mot
Ié6p mang BC méng, déu va co mau tring. Do day mang BC dat 0,425+0,054 mm va 0,485+0,018 mm tuong
g & ngay Ién men tht 3 va thir 4. Sau 5 ngay 1én men, mang BC c6 d¢ day tang nhanh véi 1,023+0,186
mm, gap 2,5 lan mang BC & 3 ngay va ting khong dang ké khi tlep tuc nudi 1 sau 6 ngay va 7 ngay, dat d6
day 1,085+0,083 mm & ngay 1én men thir 7 (Hinh 4A). Két qua kiém tra trong luong khé cua mang BC tao
thanh theo thoi gian cho thay khéi luong ciia mang BC tiang dan thé hién sy sinh truéng va phét trién lién
tuc cta vi sinh vat nay trong méi truong dinh dudng c6 bo sung 100% nudéce dira (Hinh 4B). Trong luong
kho ctia mang BC thu duoc & ngay nudi cay thir 3 1a 1,271+0,248 g/L va tang dan dén 4,224+0,184 g/L &
ngay nudi cdy thu 7. Két qua thu duoc tuong tng voi mang BC nudi Gluconacetobacter hansenii UCP1619
trong moi truong nudc ngdm bap bd sung co glucose (40-45 g/L) trong nghién ctiu ciia Andrea F. S. Costa
va cong su (2017) véi trong luong kho thu duoc tuong tng 1a 3,55 + 0,4 g/L va 4,60 + 0,8 g/L sau 10 ngay
nubi 0 voi do day 0,62+0,08 mm [25]. Tuy nhién, viéc hinh thanh d6 day cao hoac trong luong cao cua
mang BC khéng khang dinh dugc sy thich hop cho viéc dung mang BC lam phoi cho mét na dudng da.
Mat na dudng da can c6 do mong thich hop va do mém déo dé dé dang tiép xdc véi da. Do d6, chung toi
da tién hanh so sanh d6 day cua mang BC véi mit na thuong mai Coconut dugc san xuét tir mang BC, do
day cua mang BC trong nghién ctru sau 3 ngay nudi t ¢6 c6 do day 0,425+0,054 mm tuong duwong vGi mat
na Coconut thwong mai vai do day 0,448+0,057 mm. Nhu viy, can ¢t vao d0 day mang BC thu duorc,
ching tdi chon mang BC thu dwgc sau 3 ngay nudi ciy dé tao phoi tao mat na dudng da.

© 2021 Trudng Pai hoc Céng nghiép thanh ph H6 Chi Minh



8 NGHIEN CUU TAO MANG CELLULOSE VI KHUAN VA KET CAU HE SGI CELLULOSE
NHAM LAM PHOI MAT NA DUGNG DA

A B

=
FS

=
(9
Fd

(-]
(]
|

Do day (mm)
|
|
|

o
>
|

o

o

~N

|

I
o
NN
L
(I T T I |

Trong lugng khd (g/L)
ouEuVN z wuaauun

o

iEIRIEIE:

Thei gian (ngay)
Hinh 4: Anh huéng cua thoi gian nudi cay A. xylinum 1én do day (A) va khéi lugng cua mang BC (B).
3.4 Pic tinh mang BC dwoc san xuat bai chiing A. xylinum
Véi muc tiéu 1am phdi mat na dudng da, cac dic tinh vé d6 dai, do bén chic, két cau hé soi ciia mang BC
dugc kiém tra va so sanh vai cac loai mat na dudng da thuong mai nhu mau mat na vai va mat na Coconut.
Tinh chét co 1y vé d6 bén chic, do kéo gidn cia mang BC va cac mit na dugc xac dinh bang may do co 1y
Universal Testing System 5543 va két qua duoc thé hién trong Hinh 5.
Két qua do luc kéo dut trung binh trén mat na coconut dugc thé hién cao nhat voi luc 43,5+12,7 N, trong
khi luc kéo diit & mat na vai 1a thip nhat voi 13,5+2,97 N. Mang BC trong nghién ciru ¢6 luc kéo dut trung
binh véi 18,1+0,7 N (Hinh 5A). Nhu vay, ¢ cing d6 day 0,4 mm, mat na Coconut c6 luc kéo dut cao gap
2,4 1an mang BC. Tuy nhién, do kéo dai ciia mang BC duoc ghi nhan la cao nhét véi 49,8+0,28 mm, ting
hon 226% so véi chiéu dai mang BC ban déu, trong khi mat na Coconut va mat na vai chi c6 do kéo dai
tuong ung 1a 35,748,3 mm va 37,6210,8 mm, ting 162% va 170% so véi chidu dai ban dau. Két qua cho
thiy mat na coconut c6 ciu triic hé soi bén chac nhung thiéu sy déo dai va mang BC thé hién su déo dai
néi troi hon cac mau doi ching, nguyén nhan cé thé do su khac biét trong cau trdc hé soi cua mang BC va
cac loai mat na. Trong nghién ciru ciia Andrea F. S. Costa va cong su (2017), luc kéo dut trung binh cua
mang BC day 0,6 mm dugc san xuat tir Gluconacetobacter hansenii UCP1619 sau 10 ngay nudi u 1a 25.67
N va do bién dang 12 ~35% [25], két qua thu duoc cho thiy mang BC thu duoc trong nghién ctiu c6 luc kéo
dut trung binh thap hon nhung d6 bién dang cao, phii hop véi su &p sat 1&n bé mat da trong cac san pham
mat na.
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Hinh 5: bac tinh mang BC duqc san Xuat bO’I A. xylinum (a) S0 V&i mat na vai (b) va mit na Coconut (c).
(A) Tinh chat co ly. (B) Hinh anh SEM & d6 phong dai X30.000 (a, ¢) va X3.000 (b).
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Cau triic hé sgi cia mang BC va céc loai mat na dwoc kiém tra bang hinh anh chup SEM (Scanning Electron
Microscope) (Hinh 5B) cho thay duong kinh soi cellulose cua mit na vai 1a khoang 8000 nm va Ién gap 80
lan soi cellulose ciia mat na Coconut va mang BC (~100 nm). CAu tric hé soi cua mit na vai long léo tao
nhiéu khoang tréng. Soi cellulose ciia mat na Coconut va mang BC c¢6 kich thuéc bang nhau do déu tao
thanh tir cellulose cua vi khuan, mang ludi cac soi cellulose dan xen nén két ciu caa vat liéu min va co do
dai chic cao. Tuy nhién, cau trdc hé soi cua mat na Coconut ¢6 cau tric bén chat, thiéu cac khoang khdng
trong khi hé soi caa mang BC c6 cau trac soi cellulose khong qua long léo nhu mit na vai, ciing khéng qua
chat ch& nhu miat na Coconut, hinh thanh nén cac khoang khong trong hé soi. Dic diém cau trac noi bat
nay da giap mang BC phu hop cho viéc ttng dung lam mat na dudng da, gitp cho cac dung dich dudng da
dugc giir trong mat na va dan dan tham vao da khi sir dung. Hé soi cellulose cia mang BC ciing duoc quan
st trong cac nghién ctru caa Paola Perugini (2018) va S. Muhsinin (2017) da cho thay cac tinh ning ndi
bat cua mang BC trong viéc tng dung dé 1am mit na dudng da [17, 20].

3.5 Kha ning hap thu ciia mang BC

San pham ding 1am mat na dudng da can c6 kha nang hap thu tét dé luu giir cac chat dudng da bén trong
va tir tir thim thau ra ngoai khi tiép xdc voi da. Mang BC duoc kiém tra kha nang hip thu bang céch so
sanh khéi lwong cia mang BC trudc va sau khi ngdm voi nude cat sau cac khoang thoi gian 6 gio va 12
gio. Két qua thi nghiém duoc so sanh véi kha niang hap thy cia mat na Coconut va thé hién & Hinh 6.
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Hinh 6: Kha ning hp thu nuéc cua mang BC va mat na Coconut.

Mang BC va mit na Coconut déu thé hién kha ning tai hip thu nude sau khi say ¢ nhiét do 60°C véi phan
tram khoi Iwong con lai lan luot 12 51,1+5,6% va 51,3+12,6%. Kha niang hip thu nudc cua mang BC va
mit na Coconut sau thoi gian ngdm 6 gid ¢6 sy chénh léch véi cac gid tri phan tram khéi lwong twong ng
1a 87,38+2,23% va 77,373+6,66%. Tuy nhién, Két qua phan tich théng ké cho thay khdng cé su khac biét
vé d6 hap thy nuéc gitra mang BC va mat na Coconut sau thoi gian ngam 12 6 gio (ANOVA, n=3, d6 tin
cay 95%). Khi khao sat d¢ hap thu nuéc ¢ thoi gian 1au hon (12 gio), phan tram khdi lugng ciia mang BC
dugc ghi nhan 1a 95,76+0,35% trong khi mit na Coconut 1a 84,53+3,48%. Biéu nay cho thiy cAu tric hé
soi €6 anh hudng dén kha nang hap thy caa mang BC. Sy hinh thanh cac khoang khéng hop ly giira hé soi
cellulose cua mang BC gilp cho viéc hap thy nudée hiéu qua hon. Nghién ciru ciia Guilherme Pacheco MD
va cong su (2017) da cho thdy cau tric vi soi cua mang BC thich hop cho viéc dudng da va da cdi thi¢n
dugc 76% do 4m cua 75% tinh nguyén vién [18]. Két qua nghién ctu cia Thanaporn Amnuaikit va cong
su ciing cho thay sy cai thién d6 am cua da hiéu qua va d6 hai long khi sir dung mang BC 1a 4/5 [26]. Két
qua thu duoc cho thiy tiém ning tng dung mang BC trong huéng phat trién lam mat na dudng da, gidp tiét
kiém trong viéc phéi ché dung dich dudng da vao mat na, giam thiéu 6 nhiém méi truong khi sir dung mat
na vai, déng thoi tao mot san pham hixu ich tir ngudn nguyén liéu nudc dira phong ph tai Viét Nam.

4. KET LUAN

Chung vi khuin Acetobacter xylinum di dwoc phan lap va dinh danh tir mau nuéc dira ¢ vang. Diéu kién
nubi i dé hinh thanh mang BC dugc xac dinh voi moi truong khoang c6 chira 100% nudc dira, voi ty 18
gidng b6 sung 10% trong diéu kién 1én men tinh tai nhiét d6 phong véi thoi gian 1én men 1a 3 ngay. Mang
BC hinh thanh c6 do day 0,425+0,054 mm thé hién d6 bén co hoc cao vdi luc kéo dut trung binh 12 18,1+0,7
N va do bién dang 49,8+0,28 mm. Mang BC sau sdy & 60°C véi phan tram khéi lwong 51,1+5,6% c6 kha
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ndng tai hap thy nudc 1én dén 95,76:+0,35% sau 12 gio tam wop. Cau triic hé soi khong qué chat va c6 céc
khoang khong tuong dbi hop ly cua mang BC c6 thé giai thich cho kha nang tai hip thu nudc va khing dinh
tiém nang Gng dung mang BC nay trong san Xuat mat na dudng da.

LOI CAM ON: Nghlgn ctru nay dugc thuc hién tai phong thi nghlq:m Cong nghé Vi sinh, Vién Cong nghé
Sinh hoc va Thuc pham, Trudng Dai hoc Cong Nghi¢p TP. H6 Chi Minh. Chulng t6i xin chan thanh cam
on Truong Pai hoc Cong Nghiép TP. HCM da tao diéu kién thuan lgi cho chung toi thuc hién nghién cau
nay.
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