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TOM TAT

Do nhitng tdc dong tiéu cuc dén méi trwong cua nhya tong hop ma ngay nay viéc phat
trién céc vt lidu phan hay sinh hoc cho céc iing dung cdng nghiép va thiwong mai |a rat
can thiét. Nguyén liéu duwoc sir dung trong nghién cizu nay bao gom: Xo dira (14%) ket
hop Vvéi tinh bét bién tinh 1403 (7%) va glyxerol (2%). CAc vdt liéu chiza dung thuc
pham duwoc tao ra bang phiong phdp ép dinh hinh va dwoc trang mét 16p paraffin dé
ting cuwong dé cing va kha nang chong tham nwée. Bao bi thu dwoc ¢é dé ciing 53,69
+ 0,784 N, ty Ié tham nudc cia bao bi khi chita dwng thuc pham & 70°C la
12,82+0,53%(w/w) sau 3 gio. Két qua ddnh gid cam quan cho thay khéng cé su khac
biét vé mui Vi ciia nude udng chira dung trong bao bi nghién ciru va bao bi PET. Bao bi
bi phén hity thanh cdc manh nhé sau 25 ngay chén ldp. TOm lai, vat lidu tir xo dira rat
c6 trién vong dé tao ra cac logi bao bi c6 thé phan haiy sinh hoc véi cde déc tinh vt ly
thich hep cho cac ing dung theec pham khi tiép xdc truc tiép.

Tar khoa: Nhua sinh hoc, phan huy sinh hoc, xo dira, tinh chat vat Iy
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ABSTRACT

In recent times, due to the negative environmental impacts of synthetic plastics, the
development of biodegradable packagingfor both industrial and commercial
applications is very essential. Materials used in this study included: Coir (coconut fiber,
14%) combined with modified starch 1403 (7%) and glycerol (2%). Food
containerswere created by pressing materials to form desired shapeand then coated with
paraffin to enhance their hardness and water resistance. The obtained food containers
hada hardness of 53.6852 + 0.784 N, and the water permeability rate of the
containerswhen used for storing food at 70°C after 3 hourswas 12.8169 = 0.53372%
(w/w). The packagingwas not affected by acidic agents so itcan be applied to foods with
low pH values. The sensory evaluation results showed that there was no difference in
the taste of drinking water containing in research packaging and PET packaging.
Packaging was decomposed into small pieces after 25 days of landfill. In conclusion,
coir packaging holds great potential for the formulation of biodegradable containers
with the physical properties suitable for food applications in direct contact.

Keywords: bioplastic, biodegradation, coir, physical properties

TONG QUAN

O nhiém nhua hién nay 1a mot tic nhan  Bén canh do, vdi tinh tién dung va yéu
toan cau gay thiét hai cho hé sinh thai. kém trong viéc thu gom xu ly, rac thai
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hhya dé va dang gay ra nhiing Vvan nan vé
6 nhiém moi truong SOng ngay cang
nghiém trong. uUéce tinh rang trong s6 hon
8.3 ty tAn nhya duoc san xuat tir ndm 1950
dén nam 2015, thi 5.7 tan trong s do bi
vt vao béi rac hoac moi truong tu nhién
nhu dai duong (Barnes 2019). Theo
nhitng nghién ciru mai nhat, hién nay &
bai Tay Duong c6 khoang 12 — 21 triéu
tan hat vi nhya dang tréi ndi trong tang
trung thuong (200m dudi mat nudc bién)
(Pabortsava and Lampitt 2020).

Cac loai nhya nay phan 16n dugc st dung
trong déng goi thuc pham nhu Polymers,
Polyethylene, Polypropylene, Polystyrene. ..
va déu khong thé phan huy sinh hoc
(Pabortsava and Lampitt 2020). Ngoai ra,
cac loai rac thai nhya trén sé phan ra thanh
cac hat vi nhya nho va c6 kha nang xam
nhap vao chudi thic an, gy anh hudng
cho suc khoe dong vat 1an con nguoi
(Zhang, Xu et al. 2020).

Do d6 su 6 nhiém gan nhu 1a vinh vién ma
rac thai nhya gay ra cho méi truong dang
la méi lo ngai rat 16n va mang tinh toan
cau (Barnes 2019).

Tuy nhién, trai vai nguyén liéu nhya, sinh
khéi lignocellulose la ngudn ning lugng
tai tao doi dao va tiét kiem chi phi. Sinh
khoi lignocellulose thuong thu duoc tir
cac ngudn chinh nhu: du lwong ring (g9,
canh, 1a), du lugng ndng nghiép (than cay
ngod, rom, ba mia, xo dira,...) Pang budn
thay, phan Ién sinh khéi lignocellulose
thuong duoc xir Iy bang cach d6t chay
hoic loai bo truc tiép ra moi truong gay
lang phi anh huéng mai truong. Van dé
khai thac va Gng dung sinh Khoi
lignocellulose 12 mot chia khoa dé mo ra
loai vat liéu mai trong twong lai gan nham
g6p phan giam thiéu 6 nhiém méi truong
s6Ng.

Trong nghién ctu nay, nhom nghién ctru
két hop gitra cellulose cua xo dira, tinh bot
bién tinh va glycerol & cac ty 1¢ khac nhau
dé ché tao vat liéu bao bi dé phan hay va
c6 kha ning thay thé c4c loai plastic trong
bao bi diing mot lan. Pong thoi tién hanh
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thir cac tinh chit co 1y, danh gia mic do
an toan, danh gia cam quan va kha nang
phan hay cua vat liéu.

VAT LIEU VA PHUONG PHAP

Vit liéu

Nhung nguyén li¢u s dung trong nghién
ctru ndy bao gém: x0 dira dugc thu mua
tlr cac co s& san xuét chi xo dira tai tinh
Bén Tre; tinh bot bién tinh 1403 (New
Zealand Starch), glycerol (CsHgOs —trong
luong phan tir 92.09 gmol™, do tinh khiét

99.5% - Xilong Scientific Co.,Ltd),
paraffin  (East Town &Petroleum
Chemicals Company).

Phwong phap

Xo dira duoc tién xu ly théng qua qué
trinh tay trang bang dung dich NaClO2, va
loai b thanh phan lignin va hemicellulose
bang dung dich KOH dé thu duoc soi
cellulose. Soi cellulose s& dugc nghién va
phdi tron vai tinh bot bién tinh va glycerol
dé tang cuong tinh chét co 1y cho vat lidu,
hdn hop sau phdi tron duoc ép dinh hinh
bao bi va dem sdy & 60°C trong 24 gio.
Sau qua trinh sdy bao bi dugc phii mang
Paraffin mong dé tang tinh chéng thadm
nuoc.

Céc két qua thi nghiém va tinh chét caa
vat liéu dugc xac dinh theo cac phuong
phap sau:

Xac dinh kha ning tiy tring: bang
phuong phap do UV-vis dung dich sau khi
ngam xo dira va so mau cua xo dua trude
va sau khi xur ly.

Xac dinh do cirng caa vat li¢u: theo tiéu
chuan ASTM D78

Xac dinh kha niing hap thu nwée cia
vat liéu: theo tiéu chudn ASTM D570
Xac dinh dnh huéng ciia bao bi dén mui
vi clia thwe pham: bang phuong phap
danh gia cam quan - phép thur phan biét -
giong khéc.

Xac dinh kha nang phan hiy cia bao
bi: chén lap trong moi truong dat va quan
sat muc do phan huy cua bao bi theo thoi
gian thuc.

Phwong phap xir ly s6 li¢u: tat ca cac thi
nghiém duoc 13p lai it nhat 3 Ian, két qua
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dugc trinh bay dudi dang gia tri trung
binh + d6 léch chuan. Str dung phan mém
JMP 10.0 dé phan tich thong ké sé liéu thi
nghiém va danh gia su khac biét gitta cac
mau.

KET QUA VA THAO LUAN

Nong d6 NaClOz 1a 2% va thoi gian xu ly
la 30 phut cho két qua tay trang t6i wu
nhat. Anh huéng cia ndng do NaClOz va
thoi gian xu ly dén muc d6 thay doi mau
sac cua xo dira duoc thé hién o hinh 1.
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Hinh 1: Anh huong cua nong do (A) va thoi gian ngam (B) NaClO2
dén kha nang tay trang ciia xo dira

Lignin va hemicellulose cé tinh chat dé
tan trong moi truong kiém va dugc Xac
dinh bang phuong phép can khéi luong xo
dura trude va sau khi ngdm KOH. Khi thoi
gian ngdm KOH cang tang thi lugng
lignin va hemicellulose bi hoa tan ciing
tang 1én dang ké, nhung khi tang dén mot

muc d6 toi wu nao d6 thi luong lignin va
hemicellulose khong dbi vi lignin va
hemicellulose di hoa tan hét trong dung
dich KOH.[B] Hinh 2 cho thdy nong d6
KOH la 6% va thoi gian ngam la 24 gio
c6 thé loai bo Lignin va hemicelulose toi
vu nhat.
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Hinh 2: Mirc d6 loai bo lignin va hemicellulose & cac nong do KOH (A) va thoi gian

ngdm KOH (B)

Cang tang ty I¢ cellulose thi cac mao quan
giam, khi cellulose ting 1én nhiéu ching
s& nam xép chong I&n nhau thu hep cac 15
tréng va lién két véi nhau bang lién két
hydro. Khi ching xép chong lén nhau
thanh nhiéu 16p thi d kéo dut cua vat liéu
tang 1én va do hat nude giam dan xudng.
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Nguoc lai khi ty 18 cellulose thap thi
ching phan bé roi rac nam cach xa nhau
nén tao ra cac 16 rong, tir d6 nuée dé dang
di vao trong lam cho d¢ hut nudc tang 1én
va do kéo dut bi giam xuéng.[C] Ham
lugng cellulose 14% dap ung duoc dac
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tinh co ly va giam dg hut nudc cua vat
liéu.

- B4i véi san pham khoéng ¢ tinh bot, thi
cau trlc tao ra céc 16 réng lén nén nude
dé& dang ngidm vao bén trong (Hinh 4) con
khi c6 thanh phan tinh bot thi cac phan tir
tinh bot s& xen k& vao cac 16 rdng va 1am
bit cac 16 rdng d6 tao nén cau tric chat ché
cho san pham va lam giam kha ning hut
nuéc cua san pham. (Hinh 5) Khi phéi
tron cac nguyén liéu lai vai nhau, dudi tac
dung cua nhiét thi qué trinh hd hoa s& 1am
tinh bot hut nude va truong nd. Didu nay
tac dong dén cac mach amylose va lam
chdng dudi ra. Sau qua trinh say c6 hién
twong thoai héa tinh bot do ham lugng
nuéc mat di va nhitng soi amylose s& xép
khit lai v&i nhau. Két qua 1a 1am ting luc
lien két dan dén viéc nguyén liéu co do
cirng cao hon va lam gidm kha nang hut
nude. (Harris, Ahrenstorff et al. 2015)[D].

Nong d¢ tinh bot bién tinh 1403 13 7% cho
cac tinh chat cua vat liéu tot nhat.

- Glycerol ban chat 1a mot chat hoa déo, st
dung glycerol dé cai thién thém su lién két
va tang kha ning giir am cho vat liéu. Khi
glycerol chen vao gitra cac phan ta trong
hdn hop tinh bot, khoang cach gitra cac
phan tt bi thu hep lai nén giam do linh
dong va lam cac lién két chat ché hon
(Hanh va Guong 2014)[E]. Nguoc lai,
ham luong glycerol qué nhiéu thi khi say
vat liéu s€ kho khd. Ngoai ra, khi thém
nhiéu glycerol thi ham luwong nudc trong
vat liéu s& tang 1én va anh huong dén do
kéo dut cua vat liéu vi sé lam tang tinh
mém déo. D6 1a do phan tir cua glycerol
s& pha v& tinh dac cua tinh bot, lam giam
twong tac véi hydro va tang do linh dong
cuia polyme (Lusiana, Putri et al.
2019)[F]. Nong do glycerol b6 sung 1a 2%
s& lam san pham d& dinh hinh va c6 d6 kéo
dut, do hat nuéc ph hop.
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Két qua danh gid mirc d6 hut nude cua
bao bi & cac nhi¢t do khac nhau (hinh 6)
cho thiy bao bi c6 kha ning chiu dugc

nhiét d6 cua thyc pham chira dung 1a
70°C.
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Hinh 6: Anh huong cua nhiét dé dén mirc d6 hut nudc cua bao bi

Thoi gian sit dung cho bao bi dugc so
sanh véi mot san pham bao bi tir ba mia
6 sin trén thi trudng cho thay kha ning
chdng thim nudc ciia bao bi nghién ciru
va bao bi co trén thi truong la tuong tu
nhau sau 3 gi¢ (Hinh 7). Tuy nhién, mau
bao bi trén thi truong su dung mang

plastic (hinh 8) dé tao kha ning chéng
thAm nudc cho san pham dan dén thoi
gian phan huy s€ kéo dai va kho phan huy
hon so v&i bao bi nghién clru sir dung
mang paraffin dé chéng thAm nudc (hinh
9).
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Mtc do thoi nhiém cta CI va SO4% ra
nuéc chira trong coc sau 24 gio A
13,2mg/L va 3,36mg/L nho hon quy dinh
cia QCVN 01:2009/BYT-Quy chuan ky
thuat qudc gia vé nudc an udng 22 lan doi
véi chi tiéu CI va 74 lan déi véi chi tiéu
SO4%. Thc d6 thoi nhiém ctia CI" va SO4?
la 4,96.10° mg/cm?/gi> va 0,89.10°
Smg/cm?/gio. Két qua nay chitng minh vé
muc d6 an toan cua bao bi nghién ctru khi
sir dung 1am bao bi tryc tiép chira dung
thuc pham.

Nguoi thu khong phan biét dugce su khac
nhau ddi v6i 2 mau nude udng duoc chira
trong bao bi Plastic va bao bi tir vat liéu
x0 dira v6i két qua xir 1y s6 liéu cta phép
thir cdm quan phéan biét — giéng khéc 1a
X24=1,143<X21b=3,84 (v6i mic y nghia
5%) cho thay thuc pham khong bi thay doi
mui vi khi chtra dyng trong bao bi nghién
ctru.

Mangq Plastic

B
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Hinh 9: CAu triic bé mit (A) va bén trong (B) ciia mau nghién ctu

Bao bi tir xo dwra sau 25 ngay c6 sy phéan
hay rd rét, dia bi gy vun so vé6i ban dau.
Trong diéu kién chdn lap 4m wét qua thoi
gian 25 ngay do chdng tham cua Paraffin
giam dan do 16p sap bao phu con cac 15
nho, tir d6 tao diéu kién thuan lgi cho
nuéc thaim vao bén trong. Trong dat co
chtra cac vi sinh vat c6 kha nang tao ra
enzyme dé thiry phan tinh bot. Tinh bot s&
bi phan huy dau tién do tinh bot ¢ tinh
chat hut nuc va xay ra phan ¢ng thay
phan va phan ung oxy héa lam cit mach
tinh bot, va san sinh ra khi CO», lam vt
licu mat di @6 lién két [G]. Sau khi tinh
bot bi phan hay thi vat liéu tro nén réng
hon va dé hiit nuée hon, chinh vi vay ma
cellulose ciing dé bi phan hay do nuéc va
cac vi sinh vat dé dang thAm nhap siu vao
mang ludi.

(A)

(B)

(®)

Hinh 10: T6 tir bd mia va dia tir xo dira giai doan dau (A), giai doan gitta (B) va giai
doan cudi (C)
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KET LUAN VA PE NGHI

Xo dira duoc tay tring bang NaClO2 (2%)  thuc pham; dap Gmg duoc mirc d6 an toan
trong 30 phat, & bén lan ngdm va dugc  khi ding cho muc dich chira dung cho san
loai bo lignin va hemicellulose bang KOH  pham thyc pham.

(6%) trong 24 gid dé thu duoc soi
cellulose. Soi cellulose s& dugc nghién va
phdi tron vai ty 18 soi cellulose (14%) két
hop Vv&i tinh bot bién tinh 1403 (7%) va
glyxerol (2%). Cac vat liéu chira dung St dung cac khudn ép chéng dinh, céc
thuc pham duoc tao ra bang phuong phap  may/ thiét bi ép dinh hinh thay luc dé tao
¢p dinh hinh va duoc trdng mot 16p  hinh san pham dé va nhanh chong, dep
paraffin dé ting cuong d6 cung va kha  hon.

nang chdng thim nuéc.

Mot sé kién nghi dé nang cao chét
lwong vt liéu bao bi sit dung mét 1an
c6 kha nang tw phan hiy tir xo dira:

Thay thé tinh bot bién tinh bang cac hop
San pham lam ra cd c4c thudc tinh: 6 4am:  chat hydrocacbon khac nhu pectin,
5-6%; kha nang chju nhiét : < 70°C; thoi  carrageenan cé thé két dinh san pham va
gian s dung du kién: < 4.5 gio; cam  lam vat liéu déo hon dé tao hinh cac bao
quan: khdng gay ra sy thay d6i muivicho  bi dang tui

TAI LIEU THAM KHAO

TUULA LEHTIMAA, VILLE TARVO, SUSANNA KUITUNEN, ANNA-STIINA
JAASKEL AINEN, AND TAPANI VUORINEN (2010). “The Effect of Process
Variables in Chlorine Dioxide Prebleaching of Birch Kraft Pulp. Part 1.Inorganic
Chlorine Compounds, Kappa Number, Lignin, and Hexenuronic Acid Content”

HIEN V. NGUYEN, THUY T. T. LE, & DUY Q. TRAN (2019), “Modification of
Cellulose from water hyacinth (Eichhornia crassipes) fornanocomposite
materials”

GARDNER, D. J.,, OPORTO, G. S., MILLS, R., & SAMIR, M. A. S. A. (2008),
“Adhesion and Surface Issues in Cellulose and Nanocellulose”, Journal of
Adhesion Science and Technology 22 (2008) 545-567

HARRIS, R., ET AL.(2015). "Make it and Break it: Bioplastics from Plant Starch with
Incorporation of Engineering Practices" NSF Center for Sustainable Polymers.

HANH, C. L. N. AND T. T. GUONG (2014). "Sir dung glutaraldehyde dé cai thién tinh
co ly va giam do hut nude cia polymer phan hiy sinh hoc tir poly vinyl alcohol
va tinh bot sdn" Tap chi Khoa hoc Truong Pai hoc Can Tho: 1-8

LUSIANA, S., ET AL. (2019). “Bioplastic Properties of Sago-PVA Starch with
Glycerol and Sorbitol Plasticizers” Journal of Physics: Conference Series, IOP
Publishing

MICHAEL HASLAM (2004),“The decomposition of starch grains in soils: implications
for archaeological residue analyses”, Journal of Archaeological Science, pp
1715-1734

16



