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NGHIEN CUU MQT SO PAC TINH CUA MANG 3D-NANO-CELLULOSE
HAP PHU BERBERIN PINH HUONG DUNG BQC THY'C PHAM TUOI SONG

Nguyén Xuan Thanh
Vién Nghién ciru Khoa hoc va Uhg dung, Truong Pai hoc Suw pham Ha Ngi 2

TOM TAT

Viée sir dung mang 3D-nano-cellulose (3DNC), mgt polyme sinh hoc két hop vdi berberin - chat
diét khuan ngudn gdc sinh hoc dé tao vét liéu c6 cac dic tinh phit hgp cho viée boc va bao quan
thuc phdm tuoi séng 1a mot hudng nghién ciru méi. Cac loai mang 3DNC dugc tao ra boi vi khuan
Acetobacter xylinum trong méi trudng chudn (MTC), nuée dira (MTD) va nuée vo gao (MTG) sau
xtr 1y tinh sach dugc hip phu berberin thu duoc cac mang 3DNC-B déu c6 cac tinh chat phu hop
cho sir dung 1am mang boc va bao quan thuc pham tuoi song. Kha ning hat nudc cua 3 loai mang
3DNC khong c6 sy khac biét 1d rét. Cac mang 3DNC-B déu bén va it thim véi nudc, dau an &
nhi¢t do thuong va nhiét d cao. Kha nang can khuén cua ca 3 loai mang 3DNC déu twong tuy nhu
tdi polyetylen (PE). Cac mang 3DNC-B c6 tiém nang ung dung trong bao goi va bao quan thit lon
tuoi song; trong 6 mang 3DNC-MTC-B va 3DNC-MTD-B c¢6 chat luong cam quan t6t hon mang
3DNC-MTG-B.

Tir khéa: Berberin; boc thuc pham twoi song; déc tinh; mang; 3D-nano-cellulose (3DNC)
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STUDY ON SOME PROPERTIES OF BERBERINE ADSORBED
3D-NANO-CELLULOSE MEMBRANES FOR APPLICATION
IN FRESH FOOD PACKAGING
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Institute of Scientific Research and Applications (ISA), Hanoi Pedagogical University 2

ABSTRACT

The use of 3D-nano-cellulose (3DNC) membrane, a biological polymer combined with berberine —
an antimicrobial agent to fabricate materials with suitable properties in the packaging and
preserving fresh food, is a new research direction. The study results showed that 3DNC
membranes produced by Acetobacter xylinum in the standard medium (SM), coconut medium
(CM) and rice medium (RM), after adsorbed berberine (B), to obtain the 3DNC-B membranes, all
have properties suitable for use as the packaging and preserving fresh food. Water absorption
capacities of all 3DNC membranes were not significantly different. The 3DNC-B membranes were
durable and less permeable to water, cooking oils at room temperature and high temperature.
Bacterial resistance of all 3DNC membranes were similar to nylon bags. 3DNC-B membranes
have potential applications in fresh pork packaging and preservation; in which 3SDNC-MTC-B and
3DNC-MTD-B membranes had sensory quality better than 3DNC-MTG-B membrane.
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1. Gi6i thiéu

O nhiém thyc pham da va dang gy nhiéu buc
xtc cho x4 hoi, dic biét 1a nhiém vi sinh vat
sau ché bién - 14 mot trong sd cic nguyén
nhan chinh lién quan t6i bénh vé thyc pham,
1a van nan strc khoe cong dong va la ganh
ning kinh té d6i voi nganh cong nghiép thuc
pham. Pong goi 1a mot trong cac khau cubi
trudc khi thyc pham duoc bao quan, phan
phdi va tiéu ding. Vi thé, viéc dong goi va vat
liéu sir dung dé dong goi thuc pham co ¥
nghia quan trong nhim ngin ngira va kiém
soat 6 nhidm vi sinh vat sau ché bién. Ngoai
ra, thuc pham dugc dong goi trd nén an toan
hon, chit luong dugc dam bao va thuan loi
cho viéc cung cp va phan phdi [1]. Hién nay,
thuc pham cha yéu chi duoc dung va bao goi
bang cac mang polyme c6 ngudn gbc dau mo
nhu polyetylen (PE). Céac loai mang nay co
nhugc diém 1a giy ton that chat dinh dudng
trong qua trinh bao quan va khong ti€u diét
cac vi sinh vat gay hai trong thuc phidm hay
xam nhdp tr bén ngodi. Hon nita, cdc mang
nay thuong chira cac chat doc va khong co
kha nang tu phan hiy, nén lai la nguyén nhan
gdy 6 nhiém moi trudng. Ngoai ra, viéc bao
quan thuc phdm thuong lam dung qui muc
cc chit hoa hoc va dic biét 1a viée st dung
céc chat khang sinh trong y hoc vao bao quan,
ché bién thyc pham, day 1a mot nguyén nhan
dan dén tinh trang phat tan nhanh tinh khang
thudc, 12 nguy co 16n dbi vai sie khoe con
ngudi [1], [2], [3]. P4 c6 mot sb cong trinh
nghién ciru, tim kiém cac loai chat bao quan
¢6 ngudn gdc sinh hoc va vt lidu thay thé cac
polyme ddu mo6 nham giam thiéu 6 nhiém moi
truong [4], [5]. Trong d6, huéng nghién clru
sir dung cac chat khang khuan c6 ngudn gdc
sinh hoc trong bao quan, ché bién thuc phim
dang duoc quan tdm nhiéu [1], [6]. Trong sb
cac polyme phan huy sinh hoc, mang 3D-
nano-cellulose (3DNC) 1a vat liéu duoc téng
hop tir vi khuén, mot loai polyme dugc san
xudt tir qua trinh 1én men vi sinh vat [7], [8],
[9]. Vi thé, mang 3DNC dugc xem la lwa

chon hang dau trong sé cac mang polyme sinh
hoc ¢6 kha ning thay thé cac polyme tir dau
mé trong viéc bao boc thuc phém. Mang
3DNC c6 thé dugc san xuét trén nhiéu loai
moi truong dinh dudng khac nhau [10], [11],
[12], khong chira hemicellulose hoac lignin
nén c6 stic cing va do bén cao; kha ning gir
va thAm hit nudce cao, c6 tinh xép chon loc,
6 chu tric mang sg¢i siéu min cd nanomet va
c6 d6 tinh khiét cao. Mang 3DNC la vat liéu
ran, hinh soi, mau tring, khong c6 mui vi,
khéng tan trong nhiéu dung méi hiru co,
khong tan trong nudc, hinh dang va kich
thude tuy theo hinh dang va kich thudce cua
dung cu Ién men [11], [13]. 3DNC con c6 kha
ning hip phu mot s6 chat chirc ning nhu:
Lactoferrin tao loai bao bi khang khuén c6 thé
an duogc [14]; curcumin cé vai trd nhu cam
bién dan trén bao bi dé giam sat thoi gian
thuc cta sy hu hong tom [15] va co tinh
chéng ung thu [16]; mot sb hoat chat khang
khuin nhu axit sorbic [17],... Hon nira,
3DNC con dugc st dung nhu la mét thanh
phan trong thuc phdm [13] va nhu 1a co chat
van tai va phan phéi dugc chat [8], [9], [10],
[11]. Viéc bao quan cac loai thuc pham tuoi
song gidu dam dé hu hong nhu: thit, ca, rau
qua,... trong diéu kién khi hau néng am cia
nuéc ta di va dang 13 nhitng van dé duogc
quan tdm cta cic nha san xuét, ché bién va
clia cac nha khoa hoc [4], [6]. Vi vdy viéc ché
tao cac loai mang bao c6 ngudn gdc sinh hoc
dé bao quan thuc pham da va dang duoc quan
tam va nghién ctu nhidu nim qua. Mang
3DNC-B voi cac déc tinh phu hop dung lam
hé van tai va phan phi thudc nhu gitta 3SDNC
va B khong c6 sy hinh thanh lién két cong
hoéa tri, cac soi cellulose trong cAu trac mang
bi truong nd khi xtr Iy mang trong moi trudong
axit hodc kiém din dén do rdng trong ciu triic
cua mang giam,... da dugc chung téi ching
minh trong nghién ctru trudc day [8]. Mang
3DNC 1a mét polyme sinh hoc do vi khuan
tao ra duogc hép phu véi berberin - hoat chét
duoc chiét tir thuc vat, co tac dung khang
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khuan, khang nidm va hoat tinh khang sinh
chéng viém - chét diét khuan ngudn gdc sinh
hoc (khang sinh thyuc vat) [18], [19], c6 thé
ché tao mang boc va bao quan thuc phim
than thién véi moi truong. Cac loai chit bao
quan thuc phdm c6 ngudn gdc sinh hoc dang
dan thay thé cic chit bao quan hoa hoc va
chat khang sinh. Nghién ctru nham danh gia
mot sd dic tinh cua mang 3DNC hép phu
berberin (3DNC-B) dinh hudng dung boc
thuc pham tuoi song thay thé tii PE.

2. Phuong phap nghién ciru

2.1. Vit ligu va trang thiét b

Berberin (98%; Sigma-Aldrich, M¥); cao nim
men (Sigma-Aldrich, My); pepton (ECHA,
European Union); c4c hoa chat khac dat tiéu
chuan dung trong phan tich. May khuéy tir gia
nhiét (IKA, Duc); ndi hip khir tring (HV-
110/HIRAIAMA, Nhat Ban); budng cdy vo
trung (Haraeus, Duc); cén phan tich
(Sartorius, Thuy S§); May do quang phd UV-
Vis 2450 (Shimadru, Nhat Ban); may lic tron
tbc d0 cham (Orbital Shakergallenkump,
Anh); ta séy, ti Am (Binder, Puc), mot )
dung cu nghién ctru khac.

Ching vi khuan: Vi khuan Acetobacter
xylinum dugc phan 1ap [9], [10], [11] va nuoi
ciy tai phong sach Vi sinh — DPong vat, Vién
Nghién ctru Khoa hoc va Ung dung - Trudng
Pai hoc Su pham Ha No¢i 2.

Mbi truong nudi cdy [7], [9], [10], [11]: Mbi
truong chudn (MTC) gdm glucose (20 g),
pepton (5 @), diamoni photphat (2,7 g), cao
nam men (5 g), axit citric (1,15 g), nudc cat 2
lan (1000 ml); mdi trudng nudc dira gia
(MTD) gdm glucose (20 g), pepton (10 g),
diamoni photphat (0,5 g), amoni sulfat (0,5
g), nudc dua gia (1000 ml); moi trudng nude
vo gao (MTG) gdm glucose (20 g), pepton
(10 g), diamoni photphat (0,5 g), amoni sulfat
(0,5 g), nudce vo gao (1000 ml).

2.2. Phwong phdp tao 3DNC va 3DNC-B

Lén men thu mang 3DNC tr 3 mdi trudong
gdm cac budc [11]: Chudn bi mdi trudng;

Hap khir tring méi truong ¢ 113 °C trong 15
phut; Ldy méi truong ra khir tring bang tia
UV trong 15 phut rdi dé ngudi; B6 sung 10%
dich giéng (45,5x10° t& bao/ml) va lic cho
gidng phan bd déu trong dung dich; Chuyén
dich sang dung cu nudi cdy theo kich thudc
nghién ciru, dung gac vo trung bit miéng dung
cu, dit tinh trong 7-10 ngay & 28 °C; Thu
mang 3DNC tho va xtr 1y tinh sach 3DNC
trude khi cho hip phu véi berberin.

Mang 3DNC hap phu berberin (3DNC-B) [8],
[15]: 3DNC tao ra tir cac mdi trudng nudi cdy
(3DNC-MTC, 3DNC-MTD, 3DNC-MTG) ¢
d6 day 0,5 cm dugc xtr 1y tinh sach trudc khi
cho hép phu berberin (¢ ndng d6 dung dich
berberin 100 mg/l, nhiét @6 40 °C, thoi gian 2
gid) thu dugc cic mang 3DNC hép phu
berberin  (3DNC-MTC-B, 3DNC-MTD-B,
3DNC-MTG-B) dung dé dénh gia mot s6 dic
tinh ciia mang tmg dung cho boc thyc pham.
2.3. Phwong phdp ddnh gid mét sé dic tinh
ciia mang 3DNC va 3DNC-B

2.3.1. X&c dinh kha nang hit nuwde cia mang
Xéc dinh kha nang hat nudc cia mang theo
thoi gian bang viéc dit mang 3DNC-B trén bé
mat dong cirng ciia mdi truong thach va xac
dinh khdi luong thay ddi theo thoi gian [11].
Xac dinh kha ning hit nudc khi mang tiép
xuc véi thyc pham. Ngam dia petri bang con
70°. Pha moi trudong thach agar 2%. Khi thach
da co6 d6 dong cung bé mat, dat mang 3DNC
da duoc 1am khé va duoc can 1én bé mat thach.
Can lai mang dé xac dinh lwong nuéc hut duge
sau nhiing khoang thoi gian thi nghiém.

2.3.2. Xdc dinh tinh thim cia cdc mang
3DNC-B véi nude, dau dan & nhiét do thuong
va nhiét do cao

Xac dinh tinh thAm cua cac loai mang 3DNC-
B bang cach st dung cac mang nhu cac phéu
loc v6i nude hodc dau an. Thi nghiém dugc
b6 tri nhu hinh 2, 3 va 4. B 5 ml nuéc hodc
dau an vao phéu kin dugc tao thanh tir cac
loai mang 3DNC-B hodc giéy thdm & nhiét do
thuong hodc ¢ 80 °C. Quan sat qua trinh tham
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thiu ciia nudc hodc dau dn qua mang & phia
trong cua binh tam giac.

2.3.3. Xac dinh kha nang ngan can vi sinh vat
ctia mang 3DNC va 3DNC-B trén thach dia
Dung phuong phap vi sinh dé xac dinh kha
nang ngan can vi sinh vit clia mang. Xac dinh
kha nang can khuén cta mang 3DNC, 3DNC-
B b:fmg viéc theo ddi su can vi khudn, nim
mdc moc trén mdi truong dinh dudng thach
dia. Thi nghiém dugc thyc hi€n trén moi
truong thach nhu ¢ bang 1 [11].

Bang 1. Thanh phan tao méi trong thach dinh dieong

STT Thanh phin Ham luwgng

1 Nude cat 250 ml

2 Glucose 5¢

3 MgSO,.7H,0 059

4 Pepton 125¢g

5 (NH,4),SO, 0,75¢g

6 Thach agar 50

7 KH,PO, 0,5 g

Hoa tan hdn hop trong nudc cat 2 1an rdi dun
s0i trong khoang 3 phiit (khudy déu hdn hop
trong qua trinh dun). Chia hén hop vao cac
dia petri voi d§ day ban thach 1a 0,5 cm. Méi
truong va cac dia petri déu di dwoc khur
trung. Dia 1: Dé mo (ddi chimg); Pia 2: Gac
v6 khuan; Pia 3: Dy bang PE; Dia 4: Pay
bang mang 3DNC-MTC; Dia 5: Day bing
mang 3DNC-MTD; Pia 6: Pay bing mang
3DNC-MTG:; bia 7: Pay bang mang 3DNC-
MTC-B; Dia 8: Pay bang mang 3DNC-MTD-
B; Pia 9: Pay bang mang 3DNC-MTG-B. bé
cac dia thach ¢ nhi¢t do phong. Sau do6 quan
sat lugng vi khuén, ndm mdc sinh ra trén ban
thach sau 3 ngay.

2.3.4. Kha néng bdo vé thuc pham cia mang
3DNC-B

Kha nang bao v¢ thuc phém duoc xac dinh
bang viéc dung mang 3DNC-B boc thuc
phim va theo ddi su bién d6i mau sic va mui
cua thyc phdm. Thit lon tuoi sdng duoc lya
chon dé tién hanh thi nghiém. Boc mdi miéng
thit c6 khdi lugng 100 g trong mdi tAm mang,
dé o nhiét do phong. Sau mdi thoi gian 6
tiéng, tién hanh xac dinh sy thay ddi mau sic

va mui ciia mau thi nghiém dé danh gia chat
lugng thit. Mau 1: Boc béng mang PE; Mau
2: Boc bang mang 3DNC- MTC-B; Mau 3:
Boc bing mang 3DNC-MTG-B; Miu 4: Boc
bang mang 3DNC-MTD-B.

2.4. Xk Iy thong ké

Céc s6 lidu dugc phan tich, xir 1y thong qua
phan mém Excel 2010 va duoc biéu dién dudi
dang sb trung binh + d¢ 1éch chuan. Kiém
dinh gia thiét vé gia tri trung binh ctia hai mau
bang cach sir dung test thong ké. Nhitng khac
biét duoc coi la c¢6 ¥ nghia thong ké khi gia tri
p <0,05.

3. Két qua va ban luin

3.1. Ché tao cdc logi mang 3DNC va 3DNC-B
Céac loai mang 3DNC dugc tao ra boi vi
khudn Acetobacter xylinum trong méi truong
chuan (MTC), nuéc dira (MTD) va nudc vo
gao (MTQG) sau xur ly tinh sach dugc minh
hoa trén hinh 1. Dya trén danh gid cam quan
c4c mang 3DNC nhu trén hinh 1 cho cac két
qua nhu sau: Mang 3DNC-MTC c¢6 mau tring
trong; Mang 3DNC-MTD c6 mau tring duc
nga nau nhat nhe; Mang 3DNC-MTG ¢6 mau
traing duc. Két qua danh gia cam quan nay
cling phu hgp véi cac nghién clru trudc day
cua cac tac gia khac [6] va nghién clu cia
chung toi [11].

3DNC-MTC  3DNC-MTD 3DNC-MTG

Hinh 1. 3DNC tao ra boi Acetobacter xylinum
trong moi truong nuoi cay khdac nhau
Céc loai mang 3DNC sau tinh sach cho hip
phu véi berberin & ndng do 100 mg/l, trong
didu kién 40 °C, sau 2 gio va ty 18 kich thudc
1 dm? mang (dai 1 dm va rong 1 dm) véi do
day 0,5 cm trong 1 lit dung dich. Dua vao két
qua st dung may quang phdé UV-Vis 2450 do
OD ban dau, OD sau hép phu vé6i berberin va
phuong trinh duong chuin cua berberin (1-6
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pug/ml) [8], [19], chung t6i da tinh dugc luong
berberin da duoc hép phu vao céc loai mang
3DNC (2,4 mg/dm?). Nhu vay, berberin da
duoc hép phu vao cac loai mang 3DNC tao
thanh mang 3DNC-B.
3.2. Khd nang hut nwoc cua cdc loai mang
3DNC
Kha nang hat nudc cua mang 3DNC-B theo
thoi gian dugc xac dinh khi dat mang trén bé
mat dong cliing cua moi truong thach thong
qua khéi lwong mang thay doi trong 2, 4, 6
gio. Két qua vé kha ning hit nudc ciia mang
3DNC-B duoc trinh bay ¢ bang 2 (n = 3).
Bang 2. Kha nang hut nudc ciua mang 3DNC-B

3DNC-MTC- 3DNC-MTG- 3DNC-MTD-
B B B

a 0,006+0,001 0,006+0,001 0,006 0,001

Sau 2 gio

b 0,019+0,001 0,019+0,001 0,021 + 0,002

¢ 0,013+0,002 0,013+0,002 0,015+ 0,002

Sau 4 gio

b 0,024+0,001 0,024 +0,001 0,026 + 0,002

¢ 0,018+0,001 0,018+0,002 0,020+ 0,003

Sau 6 gio

b 0,024+0,001 0,024 +0,001 0,026 + 0,002

¢ 0,018+0,002 0,018+0,001 0,020+ 0,003

Ghi ch: a - la khoi lwong mang ban dau dién tich
1.dm% b - la khéi lwong mdang ngdm & cic gio
tuwong ung; ¢ = b - a.

Két qua & bang 2 cho thdy kha nang hit nudc
ctia cac loai mang 3DNC-B chu yéu trong 4
gio dau va kha ning hit cao nhat trong 2 gid
dau tién trong sb cac khoang thoi gian khao
sat. Tuy nhién, sau 4 gio thi hiu nhu cac loai
mang 3DNC-B khong con kha nang hut nude
thém; cu thé & thoi gian 4 gid va 6 gio khbi
lwong cac loai mang 3DNC-B hau nhu khéng
thay d6i. Quy luat nay ciing da duoc ching
t6i chi ra trong nghién ciru trudc day [11]. Két
qua & bang 2 ciing cho thiy cac loai mang
3DNC-B ¢6 kha ning hit nuée tuong dbi déu
nhau (0,013-0,018 & 3DNC-MTC-B hoac
3DNC-MTG-B; 0,015-0,020 ¢ 3DNC-MTD-
B) va khong c6 su khac biét co ¥ nghia thong
ké gitra ba loai mang (p > 0,05).

3.3. Tinh tham ciia mang 3DNC-B véi nuéc,
ddu an 6 nhigt dp thuwong va nhiét dé cao

Mot trong nhitng tiéu chi quan trong dé co6 thé
str dung mang 3DNC-B lam mang boc thuc
pham 1a chang phai gitr dugc nuéce, khong
cho nuéc tham qua mang. Chung t6i da tién
hanh thi nghiém d6i chimg giita cac loai
mang 3DNC-B va gidy loc nhu mé ta ¢ hinh
2 thu dugc két qua: gidy loc nudc loc rat
nhanh, con cac loai mang 3DNC-B thi dé sau
24 gio ciing khong tham duge giot nude nao.
. =— ~——=——ruy

3DNC- 3DNC-  3DNC- Gidy
MTD-B MTG-B  MTC-B  thim
Hinh 2. Tinh thdm nuéc cia 3DNC-B va gidy loc

11E

3DNC-
MTD-B

3DNC-
MTG-B

3DNC- Gidy
MTC-B  tham

Hinh 3. Tinh tham ddu dn ciia cac 3DNC-B va
giay loc

3DNC-

3DNC- 3DNC-
MTC-B MTG-B MTD-B
Hinh 4. Banh gia kha nang chiu nhiét cua 3 logi
mang 3DNC-B

Chung t6i tiép tuc tién hanh khao sat tinh
thim cua cac loai mang 3DNC-B véi dau an
nhu mé ta ¢ hinh 3. Két qua thu duoc & thi
nghiém nay ciing twong ty giéng nhu thi
nghiém vé tinh tham cta cac loai mang
3DNC-B v6i véi nudc.

Khao sat kha nang chiu nhiét ctia 3 loai mang
3DNC-B bang dau in ¢ 80°C duwoc md ta &
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hinh 4. Két qua thuc nghiém cho thay cac loai
mang 3DNC-B déu khong bi thay d6i mau
sac, khong tham dau an.

3.4. Khda nang ngdn cdn vi sinh vdt cia cdc
mang 3DNC hodc 3DNC-B trén thach dia

N / /
i - |
) ’ ’ s _/ ‘ l \‘-_/

—r
3DNC-MTC  3DNC-MTG 3DNC-MTD
> —— ;E
- \
- | _ -
Day vai man Khong day bay PE

Hinh 5. Khd nang can vi sinh vt cia cdc 3DNC

3DNC-
MTC-B

3DNC-
MTD-B

3DNC-
MTG-B

Hinh 6. Kha ndng can vi sinh vt ciia cac 3DNC-B

Maéi truong chat dinh dudng trén thach dia 1a
diéu kién dé vi khuan va nim mdc phat trién
rat nhanh, thuong sau 24 dén 48 gid thi ndm
mdc di phat trién. Vi vay, dé nghién ciru kha
ning can khuin cta cac loai mang 3DNC
hodc 3DNC-B, ching t6i tién hanh boc cac
mang trén dia petri ¢6 moi truong dinh dudng
dang thach, theo ddi sy phat trién nAm mdc. Sau
3 ngay, két qua thu dwoc nhu & hinh 5 va hinh 6
chimg t6 cac loai mang 3DNC hodac 3DNC-B
déu c6 kha nang can khuén nhu tai PE.

3.5. Khd nang béo vé thwc phim ciia cdc
loai mang 3DNC-B

Thit lon twoi séng sau giét md thudng giam
chat lwong vé ca chit lugng cam quan va chit
luong vi sinh chi sau 12 gio ¢ nhiét do thuong
(ban ¢ cac cho) va sau 24 gio ¢ nhiét d mat
(ban & siéu thi). Pong thoi thit lon tuoi sdng
dé & nhiét do thuong lai 1a méi truong Iy
tudng cho sy sinh trudng va phat trién cua cac
vi sinh vt gay hu hong thyc phdm ciing nhu
vi sinh vat gay bénh [6].

3DNC-
MTG-B

3DNC-
MTD-B

Tui PE

3DNC-
MTC-B

Hinh 7a. Bdo vé thuc pham cia cac 3DNC-B

Kha nang bao v¢ thuc phém duoc xac dinh
bang viéc dung cac loai mang 3DNC-B dé boc
thit lon twoi séng va theo ddi sy bién d6i mau
sic va mui ctia thit. D6i chimng 1a mau thit lon
duoc boc bi‘mg PE va thit lon khong duoc boc.
Két qua duoc minh hoa trén hinh 7a.
Xét vé chat lugng cdm quan, dua trén cac chi
tiéu va yéu cau cam quan cua thit lon (theo
TCVN 7046: 2002) [6] chiing t6i c6 nhan xét
sau: Mau thit lon tuoi séng khong dugc boc
sau 1 ngdy bao quan c6 mau sic, mui va trang
thai cdu tric khong con duy tri duoc so voi
méau ddi chimg ban dau (Thit lgn tuoi séng
ngay sau giét md). Mau thit lon twoi sdng
dugc boc bang PE sau 1 ngay bao quan, tuy
van giit duge mui dic trung nhung bét dau co
dau hidu 6i va khong giit dugc mau sic va
trang thai cau tric so voi mau ddi ching ban
dau. Trong khi & cac mau duoc boc bang cac
loai mang 3DNC-B sau 2 ngay bao quan
(hinh 7b), gitr dwoc mui va trang thai cau tric
dic trung so voi di ching ban diu, tuy nhién
& mau duge boc bang mang 3DNC-MTC-B
va 3DNC-MTD-B ¢6 chit luong cam quan
cao hon & miu dugc boc bang mang 3DNC-
MTG-B.
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Tui PE

3DNC- 3DNC- 3DNC-
MTC-B MTG-B MTD-B

Hinh 7b. Bdo vé thuc pham cia cac 3DNC-B
4. Két luan

Céc loai mang 3DNC dugc tao ra bédi vi
khuan Acetobacter xylinum trong méi truong
chuan (MTC), nuéc dira (MTD) va nudc vo
gao (MTG) sau xir 1y tinh sach dugc hip phu
berberin thu duoc cac mang 3DNC-B déu co
cac tinh chét phu hop cho st dung 1am mang
boc va bao quan thyc pham twoi séng. Kha
nang hit nuéc cia 3 loai mang 3DNC-B
khong co6 sy khac biét ro rét. Cac mang
3DNC-B déu bén va it thim véi nudc, dau an
0 nhiét do thuong va nhiét do cao. Kha nang
can khudn cta ca 3 loai mang 3DNC-B déu
twong ty nhu tii PE. Cac mang 3DNC-B c0
tiém ning Gmg dung trong bao goi va bao quan
thit lon twoi séng; trong d6 mang 3DNC-MTC-
B va 3DNC-MTD-B c¢6 chat lugng cam quan
t6t hon mang 3DNC-MTG-B.
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