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NGHIEN CUU PHUONG PHAP CHE TAO MANG BQC THUC PHAM

TU TINH BQT SAN CO BO SUNG TANIN
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Tinh bot san dang 1a mot trong nhitng nguyén liéu chinh cho qua trinh tao ra céc loai mang boc
thuc pham véi kha nang phan huy cao, than thién véi moi truong va khong 1am thay ddi tinh chat
ctia san pham. Tuy nhién, cac san pham tir tinh bot sdn ¢6 tinh chat nhu mot thuc pham nén dé bi
vi sinh vat xam nhap, 1am anh hudng dén tinh chat caa san pham ciing nhu sic khoe nguoi tiéu
dung. Muc dich cua nghién ctu nay nham cai thién kha nang khang khuan cua mang lam tir tinh
bot san va tang kha nang chong nim méc bang cach b sung hoat chat khang khuan tanin. Két qua
cua nghién ctu chi ra rang nong do tinh bot san 12 10% va ham luong tanin bo sung 14 0,1% s& cho
mang dugc nhitng ddc tinh t5t nham tng dung trong bao quan san pham thuc pham.

Tir Khéa: tinh bt sdn, ché xanh, mang boc thire pham, tanin, khdng khudn

DAT VAN BE

Tinh bt sin 1a mot trong nhitng polymer tu
nhién c6 kha niang dé phan hity, dat hiéu qua
vé chi phi, c6 kha ning tai tao, co tinh kha
dung va kha nang xir Iy nhiét bang cac thiét bi
xur ly thong thuong. Vlec nghién ciru ngudn
nguyén liéu tinh bot sin vao san xudt cong
nghiép mang bao bi thuc pham nhiam thay thé
céc chat déo khé phan hily, c6 mot y nghia
kinh té - xa hoi cao va vo cliing cap thiét [2].
Phuong phap ché tao loai bao bi thyc phdm
nay co nhiéu uu diém, tuy nhién van con mot
s6 han ché vi mang tinh bot san c6 ban chat
nhu 1a mét thuc phim nén ciing chiu cac anh
huéng tuong tu nhu cac thuc pham khac.
Muc tiéu nghién ctu 1a ché tao mang boc thyc
pham tir tinh bot san ¢d bd sung tinh chat
chéng ndm méc 1a tanin (Mot hoat chat da
duoc rat nhidu nghién ctu trude do chimng
minh c6 tac dung khang khuan tét [3], [11]).
Bén canh viéc tan dung ngudn tanin dwoc
tach chiét tir 14 ché xanh dia phwong, viéc
nghién ctru tao ra san pham mang boc nay
nham muc dich da dang héa san pham tir tinh
bot sin va c6 ¥ nghia trong vige bao quan
thuc pham bang san pham cé ngudn géc tir tu
nhién, an toan véi nguoi sir dung.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién cu
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- Tinh bot sin: San xuat tai Cong ty Co phan
bot thuc pham Tai Ky, 453 Quéc 16 13, khu
phd 5, phuong Hiép Binh Phudc, quan Thu
Puc, thanh phé H6 Chi Minh.

- L& ché: Loai F c6 d6 am 9,5%, nguon gc tir
vung che Tan Cuong Thai Nguyén.

Phwong phap nghién ctru

Bé tri thi nghiém

- L4 ché xanh dugc thu hai, dem rira sach, say
khd ¢ 80°C. Tién hanh tach chiét tanin tir 14
ché xanh theo diéu kién tdi uu cac yéu tb anh
hudng dén qua trinh chiét tanin gom cé: Kich
thuac nguyén liéu (1 — 5 mm), ty I€ dung moi
nudc: etanol = 50:50, nhiét do (90°C), thoi
gian (90 phut), ty I gitra dung mdi/nguyén
liu = 2 g/50 ml. Sau khi chiét hoi luu, dung
dich dem xir Iy qua Diclometan dé loai tap
chat, dich nudc duoc bd sung Etylaxetat qua
phéu chiét. Co quay dung dich thu dugc san
pham tanin toan phan ran.

- Tinh bot sin dugc hoa tan trong nudc &
khoang ndng d¢ tir 4 - 12% (phan trim theo
khdi lugng). Phéi tron véi tanin & nong do
0,05 - 0,15% (phan tram theo khéi luong).
Tién hanh hd hoa & nhiét do 70°C trong thoi
gian 5 - 25 phat va phéi tron tanin. Trong qua
trinh hd hoa can phai khuidy dao thuong
xuyén dé cho tinh bot dugc hd hoa déu [9].

- Hb hoéa rdi tién hanh trang mong dich, mang
duogc lam kho & nhiét d6 phong.
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Phuwong phap phdn tich
Phirong phdp xdc dinh dj am
- Nguyén ly: Sdy mu dén khoi lugng khong
déi’ & 105°C. p@ am cta mau duoc tinh !oéng
khoi lwgng mau giam di trong qua trinh say.
- Tinh két qua:

G1-G2Z)

X = % 100 (%)

Trong d6: G: Khéi lwong cc siy (g)

GL: Khéi lugng cdc sdy va mau thi
trude khi say (g)

G2: Khéi lwong cde siy va mau thir
sau khi say (g)
Phuwong phdp dinh lwong tanin
Pha lodng tanin rin rdi chuan d6 bang dung
dich KMnO, 0,1 N, chi thi mau la dung dich
sulfo-indigo, 1 ml KMnO, tuong tng Voi
4,157 mg tanin. Dugc dién Viét Nam va Lién
X6 qui dinh dinh luong tanin bing phuong
phap nay.
Két qua duoc tinh theo cong thirc:
_(a—blV,0,004157

Vaw

Trong dé: a: S6 ml dung dich KMnO, 0,1 N
dung cho mau thta
b: S6 ml dung dich KMnO, 0,1 N dung cho
mau trang
V1: Thé tich dich ché ban dau (10 ml)
V2: Thé tich binh dinh mirc (250 ml)
W: Khéi lugng ché mang di dinh luong

X .100%

Phurong phdp xdc dinh dg bén co hoc ciia mang
- b6 hoa tan cta mang

Do hoa tan cia mang duge xic dinh bang
cach iy 1 g mang tinh bot khudy trong 10 ml
nuéce cat trong 30 phat. Dung dich dugc dua
di ly tam 3000 v/p trong 15 phat. Phan ndi
trén bé mit sau ly tim dwoc cho vao coc va
dem di sdy & nhiét d6 80°C tir 24 h dén 36 h
cho dén khi khéi lwong khong doi va can xéac
dinh khéi lugng [10].

D9 hoa tan trong nuéc: x =

o

2™« 100%
m

Trong d6: my: Khdi lwong cbe sau sdy
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my: Khéi lwong cde trude sdy

m: Khéi lugng mau (1 g)
- P6 tham hoi nudc cua mang
D¢ thdm hoi nuéc ciia mang duge xac dinh
bang cach cho 1 lugng xac dinh CaCl, khan
vao chén can co khoi lugng da bict. Phi mang
tinh bot 1én trén bé mit chén can, dem can dé
xac dinh khoi lugng ban dau. Bé qua dém roi
can xac dinh thay doi khoi luong. Can 8 lan
mdi lan cach nhau 1 gio, tir sy thay doi veé
khoi Iuwgng chén cén ta sé xac dinh dugc d6
tham qua mang tinh bét [6]:
WVT= x.w/A (g.mm.ht.cm™)
Trong d6: x: Do day mang (mm)
w: Luong nudc tham qua mang (g/h)
A: Dién tich cua mang (cm?)
Phwong phdp danh gid khd nang khdng
khuan cia mang
Xac dinh hoat tinh khang nam médc
Aspergillus oryzae dugc phan lap tir khoai
lang cua dich ho hda va mang tinh bot bang
phuong phap k§ thuat khoanh giay khang sinh
khuéch tan [1].
Phwong phdp dém vi sinh vt téng sé
Nguyén tdc
Nubi cdy mot lwong mau nhit dinh hodc da
pha loang 1én mdi truong thach dinh dudng o
nhiét d6 30°C + 10°C trong diéu kién hiém
khi, thoi gian 48 - 72 gio. Bém tat ca sb
khuan lac moc trén dé. Tir sé khuan lac dém
dugc s€ suy ra so lugng té bao song co trong
mau phan tich [4].
Moi truong
Maoi truong TCA (Trypton Glucose Agar) [4].
Céch tién hanh
Moi truong sau khi da hap khir trng thi rét
vao cac dia petri. Lay 1 lugng mau da pha
lodng cho vao hop petri da chira méi truong
thach dinh dudng, trang déu trén mat thach.
Lat nguoc dia, dat vao ta 4m dé & nhiét do
30°C % 10°C trong thoi gian 1a 24 - 72 gio [4].
Két qua
S6 luong vi sinh vat trung binh ¢6 trong 1 ml
mau duoc tinh [4].
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. ¥
N (khuan lac/ml) = c

1y +0.1.n,) 0

Trong d6:% C: Tong s khuan lac dém duoc
trén tat ca cac dia

n;: S6 dia dém & nong d6 pha lodng thir nhat
ny: S6 dia dm & nong do pha lodng tha hai
(d6 pha lofing tiép theo)

f,: Hé sb pha lodng cua dia ¢ém thir nhét

v: Thé tich miu ciy vao mdi dia petri
Phwong phap danh gia cam quan

So sanh sy khac nhau, nhan biét, mo ta va
dinh lwong Vé tinh chat cam quan cua san
phdm mang boc thuc phim nhu mau sic, hinh
thai, mui vi va cau triac [5].

Phwong phap xir 1y s6 liéu

Két qua thi nghiém duoc phan tich phuong
sai mot nhan t5 ANOVA (Anova single
factor) va so sanh su sai khac cua céac gia tri
trung binh bang phuong phip DUNCAN
(Duncan’s Multiple Range Test) trén phan
mém thdng ké SAS 9.0.

KET QUA VA THAO LUAN

Két qua nghién ctru tach chiét tanin

La ché loai F c6 do am 9,5%, ngudn goc tir
vung Tan Cuong, Thai Nguyén. Sau khi so
ché va tach chiét, dinh lugng tanin theo
phuong phap Lowenthal, ching ti thu duoc
ham luong tanin trong mau dich chiét la:
6,028%.

Hinh 1. Mdu tanin rdn thu duwoc

Két qua nghién ciu anh hwéng cia ndng
dd tinh bdt sin dén tinh chit cam quan va
dd bén co hoc ciia mang boc

Tién hanh khao sat cac dai nong do tinh bot
san khac nhau tir 4% - 12%, hd héa & nhiét do
70°C trong thoi gian 25 phat. Sau khi hd hoa
tién hanh trang mong va dé kho ¢ nhiét do
phong, thu duoc két qua nhu sau:

Bang 1. Két qua nghién citu dnh hweng cua nong dé tinh bét san d@én tinh chdt cam quan va dé bén co hoc
cua mang boc

Nong dp tinh bgt P hoa tan

CT

P thim hoi nwréc

Nhan xét cam quan

sin (%) (%) (g.mm.h™ cm™)
CT1 4 41,528 2032 Mang méng min, phang, d& bj tac
’ dong co hoc

CT2 6 28,28° 0.93° Mang mong min, phang, dé bj tac
: ’ dong co hoc

CT3 8 25 55¢ 0.79¢ Mang day min, plléng, khong bi
’ ' cong vénh

CT4 10 23 65¢ 0.66° Mang day min, pq%ng, khong bi
: ’ cong vénh

CT5 12 23,67° 0,63° Mang day, bi cong vénh

Ghi chd: Trén cung 1 cét cac gia tri mang cung chir s6 mii thi khdc nhau khéng cé y nghia ¢ mirc a = 0,05
Béng 2. Anh hiong ciia thoi diém bé sung tanin dén dp bén co hoc, cam quan va kha nang khdng khudn
cua mang boc thuc pham bé sung 10% tinh bgt san va 0,05% tanin

Két qua trung binh

cr Thei diém_ b6 Do hoatan P) tham hoi nuéc Nhan xét cam dwng kinh vong tron
sung tanin (%) (@.mm.h™ em™) quan khang khuin (mm)
cT i Mang min,
g  Trudc ho hoa 23,7782 0,678? phang c6 mau 8,33
nhat hon
cT . Mang min,
7 Sau ho hda 23,7822 0,6842 phangmau 12,33°
sam hon

Ghi chi: Trén cung 1 cét cac gia tri mang cung chit s6 mii thi khdc nhau khéng cé ¥ nghia 6 mikc o = 0,05
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Hinh 2. Mang boc tinh bét san véi cac ddi nong
d¢é khac nhau (4 - 12%)
Tir két qua bang 1, ta nhan thay CT3: 8% va
CT4: 10% tinh bot sin c6 cam quan tt nhat.
Bén canh do, ta thdy ndng do tinh bot sin
cang cao, 4o hoa tan cua mang va do tham hoi
nuéc cang giam. Do nong do tinh bot cang
thap, mat 6 nudc nhiéu s& c¢é nhiéu lién két
hidro, nuéc s& dé dang pha va lién két cii va
xam nhap, tao lién két hidro mai. Két qua nay
phi hop véi két qua nghién ciu cua
Chiumarelli va cong su (2012) [8]. Xét vé
mit kinh té, ndng do tinh bot san dwoc chon
cho két qua tdi wu 1a 10%.
Két qua nghién ciu anh hwéng caa thoi
diém b6 sung tanin dén tinh chat cam
quan, dd bén co hoc va kha ning khing
khuin ciia mang bec
Sau khi nghién ciru anh huéng cua nong do
tinh bot san (tir 4% - 12%), chi tiéu khao sat
tiép theo la anh huong cua thoi diém b sung
tanin trudc va sau khi ho hoa. Nong do tinh
bot sin thu nhan dugc tir két qua ¢ bang 1,
tién hanh bd sung tanin & hai thoi diém khéc
nhau véi nong do tanin bd sung 1a 0,05%.
Qua trinh hd hda va tao mang twong tu nhu
trén, két qua thu dugc nhu sau:

Hinh 3. Mang boc tinh bét san bé sung tanin ¢
thoi diém trudc va sau khi ho hda
Két qua bang 2 chi ra mang dugc bd sung
tanin trudc khi hd hda ¢ mau nhat hon cé thé
do tac dong cua nhiét do trong khi hd hoa.
Thoi diém bo sung tanin treéc va sau khi ho
hoa khong anh huong dén do hoa tan va tham
hoi nudc. Vé kha ning khang khuan, thoi
diém bd sung tanin trugc khi ho héa cho két
qua thip hon thoi diém bd sung tanin sau ho
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hoa, do c6 nhiét d6 tac dung nén lam giam
kha ning khang khuan cua tanin. Xét ca 3
khia canh: Cam quan, d6 bén va kha ning
khéng khuén, ta chon duoc thoi diém bé sung
tanin 1a sau khi hd hoa.

Két qua nghién ciu anh hwéng cia ndng
dd tanin dén tinh chit cam quan, d§ bén co
hoc va kha ning khang khuin céa mang
boc thuc pham

Nong d6 tanin bd sung anh huéng truc tiép
dén tinh chat cam quan, d6 bén co hoc va dic
biét 1a kha nang khang khuan cua mang boc
thuc pham. Tién hanh khao séat cac dai nong
dd tanin khac nhau (0,05%, 0,1% va 0,15%),
két qua thu nhan dugc nhu sau:

0,05% tanin 0,1% tanin 0,15% tanin

Hinh 4. Mang boc véi cac ddi nong dg tanin bo
sung khac nhau (0,05 — 0,15%)

Tir két qua bang 3, tanin ¢ nong d6 0,05% co
d6 hoa tan cao nhat va khong co sy sai khac
dang ké gitra hai ndng do 0,1 va 0,15%. Diéu
nay dugc giai thich do hoa tan ¢6 xu hudng
giam khi ting nong do tanin, c6 thé la do su
két hop cac nhém phenolic véi amylose, han
ché kha ning hinh thanh lién két giira tinh bot
va nude [7]. Ddi véi d6 thim hoi nuéc ciua
mang, nong d6 tanin cang cao do thdm hoi
nuGc cang giam. Tuong tic cong hoda tri va
hydro giira mang polysaccarid va hop chat
tanin han ché sy sén c6 cua cac nhém hydro
dé thinh thanh hydrophilic lién két véi nuéc.
Két qua nay phu hop véi nghién ciu cua
Siripatrawan va cong su (2010) [11].

Vé kha niang khang khuén, khi ting ndng do
tanin thi kha nang khang khuan ting [3]. Tuy
nhién, khi b6 sung tanin voi nong d6 0,1% va
0,15% thi kha ning khang khuan cia mang
boc ¢6 su sai khéc khong c6 ¥ nghia (Bang 3).
Do d6 ta co thé lya chon nong do tanin tot
nhét 12 0,1%.
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Béing 3. Két qua nghién cuu dnh huong cia nong dg tanin dén dg bén co hoc, tinh chdt cam quan va kha
nang khang khuan cia mang boc thuc pham bo sung 10% tinh bgt san va bo sung tanin sau khi ho hoa

Nongdd Do hoatan

P tham hoi

4 > ~
Nhan xét cam Keét qua trung binh

CT =0 o nuéc dwong kinh vong tron
tannin (%) ~ mang (%) (g.mm.h™" em™) quan khang khuin (mm)
cTs 0,05 23,78 0,772 Mang min, phang, 12,67°
c6 mau nhat hon
Mang min,
CT9 0,1 23,6 0,68° phing, mau sam 16,67°
hon
CT10 0,15 23,6 0,67 Mang min, phang, 17,33°

mau sadm hon

Ghi cha: Trén cung 1 cot cac gia tri mang cung chi S0 mil thi khdac nhau khong cd y nghia 6 mirc a. = 0,05
Bang 4. Két qua danh gia cam quan cua mau keo khi si- dung mang boc

Diéu Kién bao quan Thoi gian

Nhén xét cim quan

Méu doi chirng Maiu boc mang

0 gio Keo kho rao Keo kho rao

e . 1 ngay Keo hoi 4m Keo kho réo
Bicu kién thuong 5 ngay Keo di chay nuée Keo hoi 4m
10 ngay Keo di chay nuéce Keo hoi 4m

0 gio Keo kho rao Keo kho rao

Diéu kién lanh 16°C 1 ngay Keo hoi 4m Keo kho rao
5 ngay Keo hoi 4m Keo khé réo

10 ngay Keo hoi 4m Keo kho rao

Két qua nghién ciru danh gia vé thoi gian
bao quan trén miu keo sir dung mang boc
tir tinh bdt sin bé sung tanin

Tur két qua & muc 2 va muc 4 nghién ctu vé
c4c yéu t6 anh huong dén kha nang tao mang
boc thyc pham tir tinh bot sin (10%) bo sung
tinh chat tanin (0,1%), san pham mang boc
dugc tién hanh danh gia vé thoi gian bao quan
ddi voi san phdam keo mém sugus c6 ham
lugng duong 14,5%. Két qua thu nhan duoc
nhu sau:

hoi gian: © gio - digu kién thudng

Thoi gian: | ngdy - dicu kign thuéng

i gian: 5 ngay - dicu kién thutmg This gian: 10 vy - diu kidn thuimg
Hinh 5. Két qua ddnh gid thoi gian bao qudn cia
mang boc trén mau keo ¢ diéu kién thuwong

Thi gin: | ngis -didu ki anh

i gian: § ey - diéu i [pod Thi gian: 10 ngdy - dicu kicn Janh
Hinh 6. Két qua ddnh gid thoi gian bao quan ciia
mang boc trén mau keo ¢ diéu kién lanh 16°C
Két qua nghién céu vé ham lwong vi sinh
vat tong so trén mau keo sir dung mang
boc tir tinh bt san bé sung tannin (bang 5)
KET LUAN
- Piéu kién tao mang boc thwc pham tir tinh
bot san ¢6 bd sung tanin dugc xac dinh nhu
sau: Nong d¢ tinh bot san 10%, bo sung tanin
sau ho hoa tinh bot san va nong d6 tanin bo
sung la 0,1%.
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Béing 5. Két qua nghién ciu ham hrong Vi sinh vt tong sé trén mau keo si- dung mang boc tir tinh bgt san
bo sung tanin trong khodng thoi gian 10 ngay

bieu kién bao quan

Thoi gian biao quin

Ham lwong vi sinh vit tong

Loat keo (ngay) s6 (CFU/g)
Mau dbi ching Diéu kién thuong 10 91
Mau boc mang 10 23
Mau d6i chimg Piéu kién lanh 10 9
Mau boc mang 10 0

- San pham keo st dung mang boc van giir
nguyén tinh chit cam quan ban dau, han ché
dugc sy phét trién ctia vi sinh vat sau 10 ngay
& diéu kién lanh va diéu kién thuong.
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INVESTIGATION OF THE ABILITY OF MOLD RESISTANCE
OF FOOD FILMS MADE FROM CASSAVA STARCH
WITH ADDING AN ANTI-FUNGAL SUBTANCE

Nguyen Ngoc Anh", To Hong Anh, Pham Thi Lan Phuong,

Nguyen Thi Thu Trang, Pham Thi Ngoc Mai
University of Agriculture and Forestry - TNU

Cassava starch is one of the most major materials for making food biofilms. Cassava starch films
have many advantages such as the biodegradable, non-toxic, colorless, and tasteless. However,
these films can be changed their functional property by the microorganism. Therefore, this aim of
the research is to enhance the ability of mold resistance of the starch film by supplementing tannin.
The obtained result showed that the cassava starch films contained 10% of cassava starch and

0.1% of tannin have the highest quality.

Key words: Cassva starch, green tea, tannin, biofilms, mold resistance
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