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Tom tat

Muc tiéu ciia nghién ciru nay la tong hop mang nhwa sinh hoc ti tinh bot khoai lang két hop
véi cao chiét EtOH tir Rau riam (Persicaria odorata Lour.) c6 kha nang khang vi sinh vt va phén
Ity sinh hoc. Phwong phdp nghién ciru bao gom khdo sat diéu kién thich hop cho quy trinh tong
hop mang nhwa sinh hoc két hop véi glycerol lam chdt héa déo va bé sung cao chiét Rau ram.
Mang nhwa sinh hoc dwoc dénh gid cdc thong s6 cam quan, co - Iy, héa hoc, hoat tinh khing
khuan, khéng nam moc va kha nang phdn hity sinh hoc. Két qua cho thdy mdang nhiea sinh hoc
chita 15% glycerol va 20% cao chiét cé dic tinh cam quan tot nhdt véi do day 0,24 mm, dé bén
kéo dat 8,42 N va kha nang hdp thu meée thdp hon so véi mang khéng chira cao chiét. Phan tich
SEM cho théy bé mdt mang nhya chira cao chiét min va it 16 tréng. Ddc bi¢t, mang nhya sinh hoc
b6 sung 20% cao chiét thé hién kha ndng khdng vi khudn Escherichia coli O157:H7 va
Staphylococcus aureus, dong thoi ngan chan sy phat trién ciia ndam moc. Bén canh dé, mang nhira
nay con c6 kha ndang phén ity kha tot, giam hon 30% khéi heong sau 6 ngay va phan hiy hoan
toan sau 18 ngay khi chon trong dat. Nghién cieu nay da chimg minh tiém ndng img dung cua
mang nhya sinh hoc tir tinh bot khoai lang két hop cao chiét Rau ram nhw mét gidi [ phdp dé giam
thiéu tée dong méi truomg ciia rdc thai nhira dong thoi ting cuong an toan thiee pham.
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Abstract

This study aims to synthesize a bioplastic film from sweet potato starch in combination with
EtOH extract of Persicaria odorata Lour., showing the antimicrobial properties and
biodegradability. The methodology includes investigating optimal conditions for bioplastic film
synthesis combined with glycerol as a plasticizer and P. odorata extract. The bioplastic films were
evaluated for sensory analysis, mechanical-physical properties, chemical characteristics,
antibacterial and anti-mold activities, and biodegradation capacity. Results revealed that
bioplastic films containing 15% glycerol and 20% extract exhibited potential sensory
characteristics with a thickness of 0.24 mm, tensile strength of 8.42 N, and lower water absorption
than films without plant extract. SEM analysis showed that extract-containing films had smoother
surfaces with fewer pores. Notably, bioplastic films supplemented with 20% plant extract
demonstrated inhibitory activity against Escherichia coli O157:H7 and Staphylococcus aureus,
preventing mold growth. Additionally, these films exhibited favorable biodegradation properties,
with mass reduction exceeding 30% after 6 days and complete decomposition after 18 days when
buried in the soil. This study has demonstrated the potential to applying bioplastic films derived
from sweet potato starch combined with P. odorata extract as a solution to mitigate the
environmental impact of plastic waste while enhancing food safety.

Keywords: Antimicrobial, Bioplastic film, Biodegradability, Persicaria odorata.
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1. Gi6i thiéu

Trong bdi canh toan cu héa va phat trién cong nghiép hién nay, van dé 6 nhiém méi truong
do rac thai nhya d trd thanh méi quan tim hang dau trén toan thé gidi. Cac loai nhya dwa trén hoa
dau nhu polyethylene terephthalate (PET), polybutylene terephthalate (PBT), polypropylene (PP),
polystyrene (PS), polyvinyl chloride (PVC) dugc sir dung rong réi trong hau hét cac linh vuc cong
nghiép va doi song do ching nhiing uu diém nhu ddc tinh linh hoat, nhe, bén va chi phi san xuat
thap (Geyer & cs., 2017). Tuy nhién, theo thong ké gan day cho thay con ngudi thai ra khoang 380
triéu tan nhya mdi nam, trong d6 chi c6 khoang 9% dugc tai ché, 12% bi dét va 79% con lai tich
tu trong cac bai chon 1ap hodc troi ndi trong méi truong ty nhién (Ritchie & cs. ,2023). Diéu déng
quan ngai 13 thoi gian phén hity ciia nhya trong tu nhién c6 thé kéo dai tir vai trim dén hang trim
nam (Barnes & cs., 2009). Bén canh d6, mot s6 nghién ctru da phat hién ra mot van d& dang lo ngai
khéc tir rac thai nhya la hat vi nhya c6 kich thuéc nhé hon 5 mm, dugc tao ra tir qua trinh phan
hity ctia cac san pham nhya hodc duoc thém vao cac san pham tiéu ding nhu my pham, kem danh
rang (Prata & cs., 2020). Cac hat vi nhya nay da dugc tim théiy trong nhiéu loai thuc phém, nudc
ubng va thdm chi trong co thé con ngudi gy anh hudng 1au dai dén sire khoe ciia con ngudi (Khalil
& cs., 2016).

Trude nhitng thach thie trén, viéc nghién clru va phat trién cac loai vat liéu thay thé co kha
nang phéan hily sinh hoc va than thién véi méi trudng da trd thanh vu tién hang dau trong nghién
ctru khoa hoc vt liéu. Polymer phan hity sinh hoc da dwoc nghién ctru va phét trién nhu mot giai
phap htra hen cho vén dé rac thai nhua (Khalil & cs., 2016). Theo Ibrahim va cong su (2021), san
lugng nhya sinh hoc toan cau duoc du bao tang tur 2,05 triéu t4n nam 2017 1én khoang 2,44 tri€u
tn vao nam 2022, véi tde do tang truong manh me dac bi€t ¢ cac loai polymer phén hity sinh hoc
nhu PLA, PHA va hdn hop tinh bot (Ibrahim & cs., 2021). Céc loai nhya c6 kha nang phan huy
sinh hoc phd bién hién nay gém tinh bdt, polylactic amd (PLA), polybutylene adipate terephthalate
(PBAT), polybutylene succinate (PBS)... Nhiing nam gan déy, xu huéng nghién ctru da chuyén
sang tong hop bao bi nhwa phan huiy sinh hoc c6 hoat tinh khang khuan nham kéo dai thoi gian bao
quan thyc phdm va tang cuong an toan vé sinh thue pham. Mot sb nghién ctru da chi ra rang mang
nhya sinh hoc duoc tong hop tinh bot san hodc cellulose tir phu pham ndng nghiép co tiém nang
g dung nhu mét vat liéu dong goi thuce pham thay thé trong tuong lai nham gitp giam thiéu 6
nhiém moi truong va tao gia tri gia ting cho san phim néng nghiép (Puc & cs., 2023;
Jeyasubramanian & Balachander, 2016; Marichelvam & cs., 2019). Mac du vy, cac loai nhua sinh
hoc hién tai van con han ché vé do bén co hoc va kha nang chéng am, déng thoi dé bi nhiém khuén,
1am anh huéng dén chat lugng san pham va stic khoe ngudi ding (Luong & Thuan, 2020). Do d6,
dé tang cudng kha ning khang khuan ctia mang nhuya sinh hoc, mot s6 nghién ctru di téng hop
thanh cong mang nhwa sinh hoc khang khuén bang chiét xuét thao duoc (Cobanoglu, 2023; Kharb
& Saharan, 2024; Nasution & Wulandari, 2021).

Cay Rau ram (Persicaria odorata Lour.), mét loai thao mdc phé bién tai Viét Nam va cac
nude Pong Nam A, di duge chimg minh c6 nhiéu thanh phan héa hoc chinh 14 phenolic (22,89 +
9.16 g GAE/ 100 g cao chiét), flavonoid (7.20 + 3.61 g QE/ 100 g cao chiét) va co tac dung khang
khuan va ndm, khang oxi hoa, khang viém,..(Azmi & cs., 2021; Nanasombat & Teckchuen, 2009).
Tuy nhién, hién nay co rat it cong trinh khoa hoc cong bd vé 11nh vuc ché tao mang nhya sinh hoc
¢6 kha ning phan huy sinh hoc, dong thoi két hop voi cao chiét Rau rim dé tang cuong hoat tinh
khang khudn cho san phim. Do d6, nghién ciru nay budc dau cung cép cac két qua tong hop va
khao sat hoat tinh khang vi sinh vt cua mang nhya sinh hoc tir cao chlet Rau ram khong chi gop
phén phat trién vat liéu than thién voi méi trudng ma con tin dung ngudn tai nguyén théo duge sin
¢0 tai Viét Nam.

2. Vat liéu va phwong phap nghién ciru
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2.1. Piéu ché va dinh tinh thanh phan héa hoc ciia cao chiét Rau rim

Than va la cay Rau ram thu tai Can Tho va dugc dinh danh béi TS. Pham Ha Thanh Tung
(Truong dai hoc Phenikaa). Mau duoc cit nho, rira sach, phoi kho trong bong ram va xay thanh
b6t min. Mau khé sau d6 dugce ngdm dam véi dung moi EtOH 96° & nhiét d6 phong trong 72 gid.
Tiép tuc thuc hién qua trinh ngdm dam, chiét kiét thém 2 lan nita voi dung moi EtOH 96° va co
quay dé thu duoc cao chiét (Pham & cs., 2024).

Mot s6 phuong phap dinh tinh cic thanh phan hoa hoc duge ap dung trong nghién ctru nay,
bao gém: sic ky 16p mong (TLC), phan g voi dung dich gelatin mudi dung nhan biét c6 tannin,
phén g v6i dung dich FeCl; ding nhan biét c6 phenolic, phan tmg véi Mg/HCl dam dic dung
nhén biét ¢6 flavonoid va phan tmg Wagner ding nhan biét c6 alkaloid.

2.2. Chiét xuat tinh bt Khoai lang

‘Khoai lgng duoc rira sach, bo vo, cat nho, xay min O qgﬁm v6i nude cat 4m, loc qua vai
bd phan ba, dé lang diqh chura tinh bot trong 6 gid, gan })6 phan ‘nu'('ycrvé thu duoc tinh bot uot.
Tinh bdt sau d6 dugc sdy kho 40°C trong 24 gio va nghién min bang c6i chay s, luu trir tinh bot
trong cdc thuy tinh ¢6 ndp dé st dung cho thi nghiém tao mang nhya sinh hoc (Duy & cs., 2021).

2.3. Piéu ché mang nhua sinh hoc

5g tinh bot dugc phén bé trong 50 mL nude cat, thém glycerol ¢ cac néng d6 khac nhau
(10%, 15%, 25%, 35%). Hon hop trén khuay bang may khuay tir ¢6 gia nhiét trong 20-30 phut &
nhi¢t d khoang 70-80°C cho dén khi thu dugc hon hop dong nhat. Phéi tron trong dicu kién o
hodc hoac khong c6 chira cao chiét & cac nong do khac nhau (5%, 10%, 20%, 30%). Sau d6 hon
hop nay s& duoc d6 vao khuén va dé khd ¢ nhiét do phong trong 2 ngay va siy ¢ nhiét do 40-50°C
trong 10 phat. Lay mang nhya thu dugc ra khoi khudn, bao quan trong hop kin c6 ti hut am dung
dé phan tich cac thong so co ban cta vat liéu (Duy & cs., 2021).

2.4. Khao sat cac dic tinh cAm quan, co - 1y, h6éa hgc ciia mang sinh hoc

2.4.1. Panh gia cam quan, do day

Do day mang duoc do béng tl{ié't bi micromet k¥ thuat s6 chinh x4c dén 0,01 mm (gidi han
pham vi 0-12,7 mm). B¢ day ciia moi mang dugc do & ndm vi tri, mot vi tri & trung tdm mang va
0 bon vi tri doc theo chu vi ctia n6 va tinh todn gia tri trung binh.

2.4.2. Po dé hdp thu nuéce

Théng s6 nay duoc do theo tiéu chuan ASTM D570 — 98. Méu c6 kich thudc 2 x 2 cm dugc
can va ghi nhén khoi lwong ban dau (Mo). Ngdm miu vao 50 mL nudc cat va dé & dléu kién phong.
6] cac moc thoi gian 5, 10, 15, 25, 30 va 60 phit ghi nhan do hap thu nudc ctia mau bang cach lay
mau ra khoi cbc va thim mau cho kho bang gidy loc rdi can khéi lugng. Tinh phéan trim lugng
nude duoc hip thu theo cong thirc:

% Hap thu nu6c = (Khdi luong kho - Khdi luong ban dau)/Khéi lwong khd x100
Phép do dugc lip lai ba 1an va 14y gi4 tri trung binh 1am két qua cudi cing (Duy & cs., 2021).
2.4.3. Do do bén kéo

Do bén kéo cua vat liu duge xdc dinh theo tiéu chudn ASTM D882. Tir s6 lidu quan sat
duoc, gia tri d6 bén kéo thu dugc va dugce piéu thj‘ bang N Do gian dai khi dut 1a mét chi s6 ve
tinh linh hoat ctia nhya sinh hoc va dugc biéu thi bang phan tram (Lubis & cs., 2020).
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2.4.4. Phan tinh quang pho hong ngoai bién doi FTIR

Mang nhya sinh hoc dugc tién hanh do quang phd hong ngoai bién déi’ Fourie FTIR (Jasco
4600) trong khoang budc séng 500-4000 cm™ v&i dd phan giai 4 cm™, so 1an quét 1a 16 lan
(Skvorcinskiené & cs., 2023).

2.4.5. Phan tich kinh hién vi dién tir quét SEM

Kinh hién vi dién tir quét SEM (FESEM S 4800 HITACHI) dugc st dung dé quan sat hinh
thai bé mat ctia nhya sinh hoc. Mau nhya sinh hoc s€ dugc phi mot 16p Pt trude khi duoc quan sat.

2.5. Thir nghiém hoat tinh khang khuin ciia mang nhua

Thir nghiém hoat tinh khang Kkhuén cua mang nhuya sinh hoc dugc thuc hién dua trén nguyén
1y ctia tiéu chudn ASTM E2149 ¢6 sira d6i. Cu thé, 0,5 g mau mang nhua sinh hoc khong b sung
va ¢6 bd sung 20% cao chiét Rau rim dugc cit nho va cho vao dng nghiém co nip di duoc hip
khir tring. Sau d6, cho tiép 5 mL méi truong tryptic soy broth (TSB) duogc chuan bi vao mdi ong
nghiém. Tién hanh cho dich chtra vi khuan (Escherichia coli serotype O157:H7 hoac
Staphylococcus aureus) vao mdi dng nghiém chira sin 5 mL moi 1 truong tryptic soy broth (TSB)
dé dat duoc gia tri McFarland 0,5. Sau do cho chinh xéac 0,5 g mau mang nhya sinh hoc vao 6ng
nghiém. Thuc hién 4 nghiém thtic bao gdm: dng nghiém (1) chi chtra dich vi khuan, dng nghiém
(2) chira nhya déo (mang boc nylon thong thuong), ong nghiém (3) chira mang nhya sinh hoc, ong
nghiém (4) chira mang nhya sinh hoc ¢6 cao chlet Cac ong nghiém dugc lac trén may lac ty dong
v6i toe do 200 vong/phut & nhiét d6 37°C. Mat s6 vi khuan trong 6ng nghiém sau 1 gi¢ dugc xac
dinh bang phuong phap dém song nho giot. Thi nghiém duoc 1ap lai 3 1an va s6 lidu dugc tinh todn
thong ké bang phan mém Minitab.

2.6. Khio sat kha ning khang nim méc ciia mang nhuwa sinh hoc

Cac miu mang nhuya khong chira va c6 chira 20% cao chiét lan Iugt dugc cat thanh méanh
3x4 cm va dat 1én cac mau banh mi co kich thudc 4x4 cm dé dugc ching cung mét luong ném
mdc lén bé mit bang phuong phap phun xit. Dbi chimg gdm cac mau banh mi chi phun nude cat
va mau banh mi duoc chiing nam moc.

2.6. Thir nghiém phén hiy trong tu nhién ctia mang nhya sinh hoc

Mau mang nhwra dugc cit thanh miéng nho véi kich thude 2x2 cm va duoc can dé ghi nhan
khdi lugng ban dau (khéi lwong trudc khi phan hity); Sau d6 cac mang nhura nay tién hanh chon
lap trong dét va tudi nudc hang ngay dé duy tri d6 am. Sau khoang thoi gian 6, 9 va 18 ngay, liy
mAu ra khoi dit, 1am sach nhe nhang bang ban chai mém dé loai bo dt bam, sau d6 dé kho tu nhién
trong 30 phit trude khi cin va ghi nhan khéi lugng cudi cting. Phan tram phén hily ciia mau nhira
sinh hoc dugc tinh theo cong thirc:

% Phan hay = (Khdi lugng dau - Khéi luong cudi)/Khdi luong diux100 (Wahyuningtiyas
& Suryanto, 2017).

3. Két qua va thio luin

3.1. Pidu ché va dinh tinh thanh phin héa hoc ciia cao chiét Rau rim va chiét xuit
tinh bt Khoai lang

600 g bot kho Rau ram dugc tién hanh ngam dam chiét kiét sir dung dung méi EtOH 96°
thu duoc thu dugc khoang 100 g cao chiét EtOH Rau rim. Hiéu suat diéu ché cao chiét 14 16,6%.
Céc nhém hop chét ¢ trong cao chiét dugc dinh tinh bang phuong phap sic ky 16p mong va mot
s6 loai thube thir. Nhu dugc trinh bay trong Bang 1, mét s6 thanh phan héa hoc c6 trong cao chiét
Rau rdm nhu phenolic, flavonoid, alkaloid, tanin va terpenmd So sanh véi cac két qua da duoc cac
cong bd, Rau ram duoc thu tai Cﬁn Tho trong nghién ctru nay c6 sy hién dién cac nhom hop chét
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tir nhién tuong tu nhu Rau rim duoc trong ¢ cac khu vire khac (Azmi & cs., 2021). Tir cac két qua
nghién ciru ndy chiing t6i nhan thdy Rau rim 1a nguon thao duoc phd bién va co nhiéu thanh phan
hoa hoc ndi bat gop phan cho dinh hudng cac nghién ctru tmg dung tiép theo nhur bd sung vao
mang nhya sinh hoc nhim tang cuong hoat tinh sinh hoc ma mang nhya sinh hoc con han ché.

Bang 1. Két qua dinh tinh mgt s6 nhém hgp chit cé trong cao chiét Rau rim

Nhém chat Phwong phap Hién twong
Alkaloid Thudc thir Wagner Két tua nau do
Flavonoid Pb(CH3CO0O), 10% Két tia vang nhat
Flavonoid va terpenoid ~ TLC (Vaniline/H»SO4)  Vét mau vang va tim
Phenolic FeCls 5% Két tua xanh den
Tanin Gelatin-mubi Két tila bong

Nham huéng dén tinh tng dung cua thi nghiém trong viéc tin dung ngudn tinh bot sin co
tir ndng san ré tién, chung t6i Iyra chon phuong phép tinh ché tinh bot truc tiép tir cac mau khoai
lang thu tai chg néng san. Trong nghién ctru niy chung t6i tién hanh chiét xuat tinh bot tir 7,0 kg
khoai lang tréng dugc thu mua tai chg Tan An, Can Tho. Sau khi khoai lang dugc rira sach va
nghién thanh dang sét, tiép tuc thém nudc va dung vai loc vit 1y phin nudc chira tinh bot. Dich
loc chira tinh bot duoce dé yén dé thu 14y phéan tinh bot lang dang sét. Tinh bot duoc rira 3 1an véi
nude va lam kho tai 40°C thu duge 1,0 kg tinh bot khoai lang. Hiéu suat chiét xuét 1a 14,28%.

3.2. Khio sat diéu kién tong hop mang nhua sinh hoc

Cac san phém mang nhya sinh hoc thu duogc tir su phéi trdn gitta tinh bot, glycerol va cao
chiét & cac ti 1& phan trim khac nhau dugc tién hanh danh gia cac dic tinh cam quan, co - 1y, hoa
hoc. Két qua duoc thé hién & Bang 2 cho thiy nghiém thirc chira glycerol tir 10-25% c6 do day
nam trong khoang tir 0,18-0,24 mm, tuy nhién khi tang ham luong glycerol dén 35% thi do day
clia mang da duoc ting 1én déng ké (khoang 0,3 mm). Diéu nay c6 thé giai thich 1a do glycerol
dong vai trd 13 mot chét hoa déo gitp lam giam do cimg va tang tinh linh hoat ciia mang nhua sinh
hoc. Chét hoa déo nay giam su lién két gitra cac phén tir tinh bot, 1am cho cac phén tir ndy c6 thé
di chuyén tu do hon va tao thanh mot mang déo dai hon. Tuy nhién, khi ham luong glycerol vuot
dén 35%, cac phén tir glycerol s& bit diu chiém khong gian giita cc phén tir tinh bot va lam giam
tinh chit ch& cua ciu trac mang phén tur. Bén canh do, glycerol c6 tinh hut 4m nén khi ting ham
luong glycerol, mang s& gitr lai nhiéu nudc hon trong quéa trinh lam kho, dan den vi€c tao ra mot
16p mang day hon. Két hop voi két qua danh gia cam quan vé mau sic va ket cau ctia mang, ching
t6i d& xuat mang nhya sinh hoc ¢6 ham lugng glycerol 15% dat yéu cau vé do mém déo va khong
dinh vao khuon. Piéu kién tong hop mang nhua sinh hoc c6 ham lugng glycerol 15% b6 sung cao
chiét tir 5-30% cho thy rang ham lugng cao chiét 20% dat chat lugng t6t vé mau sic, két cau va
cam quan (Bang 2).

Bing 2. Két qua do d9 day va danh gii cim quan ciia mang nhya sinh hoc

Nghiém thire b :l?z:?;::;l ng Mau sic Két ciu Cam quan
(1) G10% 0,232+0,004° Trong subt Gion Khong dat
(2) G15% 0,188+0,010°¢ Trong sudt Déo, khong dinh Dat
(3) G25% 0,228+0,013° Trong sudt Déo, hoi dinh Khong dat
(4) G35% 0,306+0,008* Trong sudt Déo, dinh Khoéng dat
(5) G15% + C5% 0,192+0,178°¢ Xanh la Déo, khong dinh ~ Khong dat
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o+ () ,234+0, anh la €0, khong din ong dat

(6) G15% + C10% 0,234+0,114° Xanbh 13 Déo, khéng dinh Khong d
o+ () ,240+0, anh la dam ¢o, kho rao at

(7) G15% + C20% 0,240+0,012° Xanh 14 da Déo, kho ra b

(8) G15% + C30% 0,242+0,130° Xanh den Am, mém Khong dat

Cdc gid tri o chit cdi khdc nhau thé hién sw khdc biét cé ¥ nghia thong ké (p<0.05)
*Ky hiéu G: glycerol; C: cao chiét EtOH Rau ram.

Bén canh d96, cac mang nhua sinh hoc cua nghiém thirc 5-8 dugc khao sat kha nang hép thu
nude. Két qua Hinh 1 cho thiy cic loai mang déu cho kha nang hép thu nudc kha nhanh ¢ giai
doan 30 phut dau tién. Két qua cho thiy khi ting ndng do cta cao chiét thi phan trim hap thu nudc
clua mang giam dan va diéu nay duoc du doan 14 do anh hudng ctia viéc bo sung cao chiét Rau ram
da lam giam sy hap thy nudc ciia mang nhya sinh hoc. Nguyén nhan cé thé 1a do su lién két chat
ch giita cac hop chét tannin va phenolic trong cao chiét Rau ram véi cac phan tir amylose va
amylopectin trong tinh bot ho héa thong qua lién két hydro va gy tuong tac ky nudc (Nasution &
Waulandari, 2021). Tir cac két qua khao sat d6 day, cam quan mau sic, két ciu va do hip thu nudc
mang nhua sinh hoc, mang nhya c6 ham lugng glycerol 15% bd sung cao chiét 20% dugc chon
cho cac nghién ciru tiép theo.
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Hinh 1. Phin trim hip thu nuéc cia mang nhya sinh hoc ¢6 ham lugng glycerol
15% b6 sung cao chiét tir 5-30%

3.3. Pic diém co — 1y va héa hoc ciia mang sinh hoc

Két qua phd FTIR (Hinh 2) cho thay khong c6 qua nhiéu sy khéac biét giita 3 miu phan tich
do thanh phan ciia cao chiét, mang nhyua khong c6 va c6 cao chiét déu dugc ciu tao nén tir nhiéu
nhom OH (c6 thé 1a OH cua alcohol hoic cua acid carboxylic). Nhung, trong khoang tir 1194-927
em!, ¢ thé thay su khac biét gitra cao chiét Rau rim va 2 pho con lai cia mang nhya sinh hoc c6
va khong ¢ cao chiét. Cu thé, cao EtOH khong thé hién diy tin hiéu dic trung cua day
carbohydrate (nghia 1a khong c6 tin hiéu C-O déc trung cua nhom C-O-C tai 927-994 e ! trong
tinh bot), trong khi phd FTIR cua 2 loai mang nhya lai thé hién rat rd ddy tin hiéu ndy, do thanh
phén chinh ctia mang nhya 14 tinh bot nho vay da xuét hién sy khac biét giita cao chiét va mang
nhua.
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Cao chiét EtOH Raurim

Mang chi chita glycerol 15%

Mang chita glycerd 15% + 20% cao chiét

40.00 3000 2000 1000 500
Wavenumber [em-1]
Hinh 2. Phé FTIR ciia cao chiét EtOH Rau rim (mau do), mang nhua sinh hgc chi chira
glycerol 15% (mau xanh 14) va c6 bo sung cao chiét tir 20% (mau xanh duwong)

Tiép tuc tién hanh danh gia d6 bén kéo mang nhya sinh hoc ¢6 ham lugng glycerol 15%
b6 sung cao chiét 20% theo phuong phap ASTM D882-18. Két qua Bang 3 cho thay do bén
kéo trung binh cia mang dugc xac dinh 1a 8,42 N. So sanh véi cac két qua cuta cac nghién cuu
trudc day cho thiy san pham mang nhua sinh hoc tir tinh bot san két hop chat hoa déo glycerol
la 1,14 N v6i d6 gian dai khi dut 1a 0,22% (Anugrahwidya & cs., 2021), trong khi nghién ctlru
khac cho thay mang nhya sinh hoc dugc téng hop tir nén tinh bot khoai tay két hop voi 15%
glycerol c6 d6 bén kéo dao dong tir 5 ¢én 11 N (Ng & cs., 2022). Nhu vy, c6 thé thay rang
mang nhya chira 15% glycerol va cao chiét c6 do bén kéo kha tuong dong véi mot s6 nghién
ctru trude d6 da cong bd theo tiéu chuan ASTM D882.

Bang 3. Két quéa do dd bén kéo ciia mang nhya sinh hoc co ham lugng glycerol 15% bd
sung cao chiet 20% theo phwong phap ASTM D882-18

Gidtri  Gidtri  Gitri

Tén chi tiéu Donvitinh o0 bt nhé nhat trung binh
Luckéodit N 11,6 4,06 8,42

BP gian dai khi o 2,51 1,01 1,67

dut

Két qua chup anh SEM ctia mang nhya sinh hoc chi chira glycerol 15% va mang chua
glycerol 15% c6 bo sung cao chiét 20% cho thiy dic diém bé mat ciia mang nhya bao gom
cac hat (phén con lai cua hat tinh bot), c6 nghia la tinh bt khong bi hd hoa hoan toan trong
qua trinh hinh thanh (Hinh 3). Két qua nay twong tw véi bao cdo ciia Amin (2019) dé nghi ring
két qua do SEM cuia nghién ctru niy ciing duge mo ta 1a c¢6 chira phan du khong hoa tan tir sy
truong nd cua hat tinh bot (Amin & cs., 2019). Khi so sanh mang nhya c6 va khong c6 cao
chiét Rau ram, co thé thiy khong co qua nhiéu su khac biét vé cu truc gitra 2 mang, tuy nhién
bé mit ctia mang nhya chira cao chiét ¢6 phan min hon, it 16 tréng khong khi hon so v6i mang
nhya khéng chira cao chiét.
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Hinh 3. Hinh dnh mang nhua sinh hgc (A, B) va hinh d4nh SEM (C, D)

Mang nhua sinh hoc chi chira glycerol 15% (A, C), mang nhwa sinh hoc chira glycerol
15% c6 bo sung cao chiéet 20% (B, D)

3.4. Két qua xac dinh mat so vi khuan ctia mang nhua

Miat s6 vi khuan dugc xac dinh bang phuong phap dém song nho giot. Két qua Bang 4 cho
thay sy thay doi mét do vi khuan E. coli va S. aureus & cac nghiém thirc sau khi dwoc nudi trong 1
gio.

Déi voi nghiém thirc dbi chimg &m, chi chira vi khuan E. coli, c6 thé thiy dugc mat s vi
khuan tang 1én sau 1 i nudi cay (tir 6x 107 dén 1,4x10° CFU/mL). O nghiém thirc mang nhwa
chi chira glycerol 15% va nhura déo sau khi da nuéi vi khuan trong 1 gio: mat so vi khuan ting cao
(1,5%10% va 1,7x10® CFU/mL), khong khéc biét co y nghia thng ké so v6i ddi chimg am. Déi
v6i nghiém thirc mang nhwa chira glycerol 15% c6 b sung 20% cao chiét sau khi d nui vi khuan
trong 1 gio: mat sb vi khuén thay doi khong dang ké so voi nghiém thirc ddi chimg ban dau (8x107
CFU/mL véi 6x107 CFU/mL), va thap 15 rét khi so sanh v6i nghiém thie d6i chimg &m . Qua do,
¢6 thé thay khi bd sung 20% cao chiét Rau rim vao mang nhya sinh hoc, sur phat trién cuia vi khuén
E.coli giam & mirc 16 rét, didu nay 1a minh chimg cho kha nang tic ché vi khuan E.coli cia mang
nhuya sinh hoc chtra cao chiét Rau ram.

Xu hudng twong tu ciing duoc tim thiy & cac nghiém thic trén dbi tuong S. aureus. S6
luong khuan lac S. aureus & 3 nghiém thirc d6i ching 4m, nghiém thirc mang nhua chi chira
glycerol 15% va nghiém thirc nhya déo déu tang cao so voi mirc ban dau. Trong khi do, s0 luong
khuén lac & nghiém thirc mang nhwa chtra glycerol 15% c6 bd sung 20% cao chiét khong thay doi
¢6 y nghia so véi mirc ban ban dau va ciing 13 nghiém thirc c6 sb khuén lac it nhat trong ca 4
nghiém thirc duoc nudi cy 1 gio.

Tir cac két qua ndy c6 thé két luan ring, mang nhya chira glycerol 15% c6 bd sung 20% cao
chiét c6 kha ning tic ché twong ddi tt 2 loai vi khuan khao sat (E. coli va S. aureus). Do 6, mang
nhura nay dugc dé xuat 1a mang nhya thich hop dé tién hanh nghién ciru dinh tinh kha ning khéng
nim méc thue phim va phan hay sinh hoc.

Bing 4. Két qua x4c dinh mit s6 vi khuin ciia mang nhya sinh hoc

iThoi L S6 lrgng khuin lac (Mat s6x10” CFU/mL)
. ... Nghiém thircc
gian (gio) E. coli O157:H7 S. aureus
0 Vi khuan ban dau 6i1,53c 8+0,57°
1 Dbi ching 4m 14i2’523b 2241,53¢
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Mang chi chira glycerol 15% 15i2’52a 14+1,53%
Mang chua glycerol 15% + be be
20% cao chiét 842,08 943,05

Nhua déo (plastic) 174351 16+4,93%

Cdc gid tri ¢6 chit cdi khdc nhau thé hién sw khdc biét ¢é y nghia thong ké (p<0.05)
3.4. Kha ning khang nim méc ciia mang nhua sinh hoc

Kha ning khang ndm mdc cia mang nhya sinh hoc dugc khao sat qua 4 nghiém thirc, trong
d6: Nghi¢m thirc I: Banh mi khong dugc chung nam moc Nghiém thirc 2: Banh mi dugc chung
nam méc; Nghiém thirc 3: Banh mi duoc ching nam moc + phu mang nhya sinh hoc chi chira
glycerol 15%; Nghiém thirc 4: Banh mi duoc ching nam méc + phtt mang nhua chtra glycerol 15%
co bo sung 20% cao chiét. Két qua thé hién & Hinh 4 cho thiy sau thoi gian 3 ngdy, nghiém thirc
1 xuét hién ndm moc nhung s6 lugng it hon so voi nghiém thic 2 va 3, diéu nay chimng to rang
banh mi s& phat trién nam moéc trong thoi gian 3 ngay bao quan & diéu kién nhiét 6 phong. Nghiém
thirc 2 va 3 cho thay xuat hién ciia ndm méc kha nhiéu trong khi nghiém thirc 4 van chua co dau
hiéu xuat hién nAm médc. Tir két qua dinh tinh nay, ching to1 dé xuét tiém nang mg dung cta mang
nhya chira glycerol 15% c6 bd sung 20% cao chiét c6 kha ning han ché duoc su phat trién cia
nam mdc trén banh mi.

Hinh 4. Kha niing khiang nim méc ciia mang nhua sinh hoc

3.5. Kha niing phan hiy ciia mang nhya sinh hoc

Khbi lugng clia mang nhya sinh hoc khi dugc chén trong dat dén ngay thir 6 da giam hon
30% (Hinh 5). Diéu niy xay ra c6 thé 1a vi nhya sinh hoc dugc 1am tur cac nguyén liéu ty nhién
nén dé dang duoc phan huy béi vi sinh vat ¢6 trong dit. D4u hiéu phan hily manh mé hon xay ra
vao ngay thu 9 khi mang nhua sinh hoc da khong gitt dugc hinh dang nguyén ban va tré nén phan
hity hoan toan & ngay thir 18. Cac két qua nay cho thdy mang nhua sinh hoc 1am tir tinh bot c6 kha
nang tu hily trong diéu kién ty nhién. Trong khi d6, nhya déo khong co déu hiéu cua su phan huy.
Bén canh do, sy hién dién cia glycerol cling anh hudng dén kha nang phan huy do ban chét wa
nudc ctia chat nay khién nhua sinh hoc d& bi phan hiy hon (Wahyuningtiyas & Suryanto, 2017).
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Mang chira
Mang chi chira glycerol15% +
(A)  giycerol15%  20% cao chiét

Nhura déo

Ngay 0 ang chi chi 7
m  Mang chi chita glycerol 15% 100 100

®  Ming chia glycerol 15% + 20% cao chiét

Ngay 6

Kha nang phan hiy (%)

= — 0 ngay 6 ngay 9 ngay 18 ngay
Nenw 1g| PRIy (| Phan hiy o Thoi gian
Neay 18| joan toan || hoan toan .
phan hay

Hinh 5. Kha nang phan hiy sinh hoc clia mang nhyra sinh hoc (A); Bi¢u do thé hi¢n
phan tram phan hiiy theo khoi lwgng ctia mang nhua sinh hgc (B)

Tur cac két qua trén cho thidy mang nhya sinh hoc chira 15% glycerol va 20% cao chiét
Rau rim c6 kha ning (rc ché sy phat trién ctia ca vi khuan E. coli O157:H7, S. aureus va khang
nam. Diéu nay c6 y nghia dic biét quan trong trong viéc huéng dén tng dung mang nhwa sinh
hoc trong bao quan va an toan thyc pham.

E. coli O157:H7 1a mt chung vi khudn gdy bénh nguy hiém véi kha nang sinh doc t6
Shiga (STEC), thuong dugc phat hién trong thyc pham nhidm ban nhu thit bo chua ndu chin,
rau song, nudc trai cdy chua ti€t trung va cac san pham tir sira chua dugce thanh trung. Chung
nay c6 thé gy ra cac triéu chimg nghiém trong bao gdbm dau bung dir doi, tiéu chay xuét huyét
duong rudt (Enterohemorrhagic E. coli — EHEC) hay hoi chimg tan huyét uré huyét (Hemolytic
uremic syndrome - HUS), dic biét & tré em va ngudi cao tudi (Croxen & cs., 2013). Theo dit
lidu ciia TO chirc Y té Thé giéi (WHO), hang nim c6 khoang 2-3 triéu ca nhiém E. coli
O157:H7 trén toan cau, véi ty 1¢ tir vong c6 thé 1én dén 5% ¢ nhimg ngudi mac HUS. Trong
khi d6, S. aureus 13 tic nhan chinh gay ngd doc thuc pham thong qua viéce san sinh enterotoxin,
déc biét la trong cac thuc pham giau protein nhu thit, trimg, cdc san pham tir sira va thuc pham
da qua ché bién. Doc t6 ctia vi khuin nay rat bén nhiét va c6 thé ton tai ngay ca sau khi thuc
pham da dugc ndu chin, gay ra cac triéu chiing nhu budn nén, nén mira, dau bung va ti€u chay
trong vong 30 phut dén 8 gid sau khi tiéu thu (Kadariya & cs., 2014). S. aureus ciing c6 kha
nang khang nhiéu loai khéng sinh, dic biét 1a chiing khang methicillin (MRSA), gay khé khin
trong diéu tri va kiém soét sy lay lan.

Kha ning trc ché sy phat trién cua hai loai vi khuan gay bénh nguy hiém nay clia mang
nhya sinh hoc tir cao chiét Rau ram cho thy tiém nang mg dung trong viéc phat trién bao bi
thuce pham an toan. Trong bdi canh sd luwong vu ngd doc thuc pham va nhiém khuén thue pharn
ngdy cang ting, dic biét 1a & cac nude dang phat trién v6i hé thong bao quan lanh con han ché,
viéc phat trién bao bi c¢6 kha ning khang khuan tir nguyén liéu ty nhién mang lai nhiéu loi ich
thiét thuec.

Co ché khang khuin ciia mang nhwa sinh hoc c6 thé dugc giai thich thong qua sy hién
dién cua cac hop chét phenolic, flavonoid va tannin trong cao chiét Rau rdm, nhiing hop chat
nay da dugc chimg minh c6 kha ning pha v& mang té bao vi khuan, trc ché hoat dong ciia
enzyme va gy rdi loan chuyén hoa cta vi khuin (Azmi & cs., 2021). Két hop véi nghién ciru
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ctia Guerra-Rosas va cong sy (2022), nhitng hop chat ty nhién nay c6 thé duy tri hoat tinh
khang khuan trong thoi gian dai khi duogc tich hop vao cau tric polymer ctia mang nhua sinh
hoc, tao ra mot hé théng giai phong cham cac hop chit khang khuan, gitp kéo dai thoi han sir
dung cua thuc phém.

bic biét, kha nang khang ndm mdc cua mang nhya sinh hoc chira cao chiét Rau ram, thé
hién qua thi nghiém trén banh mi, cang khang dinh tiém ning ing dung ciia vét liéu nay trong
bao quan cac san pham banh mi va thyc pham khac d& bj nhiém nim mdc. Nam mdc khong chi
lam giam chat luong cam quan cta thie pham ma con co thé san sinh cac doc té nhur mycotoxin,
aflatoxin... gay hai cho sirc khoe nguoi tiéu ding. Kha nang khang ndm mdc két hop véi tinh
chat khang khuan tao nén mot hé thong bao vé kép cho thuc pham dugc bao goi.

Bén canh @0, tinh phan huy sinh hgc hoan toan ciia mang nhya trong vong 18 ngay,
cung véi kha niang khang vi sinh vat, tao ra mot giai phap bao bi thyc pham khong chi an toan
cho nguoi tiéu ding ma con than thién voi moi truong. Pidu nay dic biét quan trong trong xu
huéng tiéu dung xanh hién nay, khi nguoi tiéu dung ngay cang quan tim dén cac san pham
than thién véi moi trudng va co ngudn gde tu nhién.

4. Két luan

Nghién ciru di thanh cong trong viéc phat trién mang nhya sinh hoc da chirc ning tir
tinh bot khoai lang két hop cao chiét Rau rim. Mang nhya véi 15% glycerol va 20% cao chiét
thé hién tinh chat co-ly phu hop véi d6 day 0,24 mm, d6 bén kéo 8,42 N, va kha ning hap thu
nude thap hon so voi mang khong chira cao chiét. Dic biét, phan tich SEM va FTIR xac nhén
sy tich hop hiéu qua cua cac hop chat sinh hoc tir Rau rim véo c4u trac mang tinh bot. Diém
ndi bat ciia nghién ctru 1a mang nhua sinh hoc thé hién hoat tinh khang khuan dang ké ddi voi
ca E. coli O157:H7 va S. aureus - hai tac nhan gay bénh thyuc pham nguy hiém, dong thoi ngin
chin hiéu qua sy phat trién ciia ndm mdc trén banh mi. Kha nang phan huy sinh hoc hoan toan
trong 18 ngay trong méi trudng tu nhién cang khiang dinh tiém ning thay thé nhya thong
thudng cua vt liéu nay. Két qua nghién ctru mé ra huéng phat trién bao bi thyc pham thong
minh két hop dong thoi hai wu diém: bao vé thuc phém khoi vi sinh vat gy hai va than thién
v6i moi truong. Day la giai phap kha thi dé giam thiéu 6 nhiém nhya dong thoi ning cao an
toan thuc pham, dic biét phu hop vo6i xu hudng tiéu dung xanh va tan dung hiéu qua ngudn
nguyén liéu ty nhién sin c6 tai Viét Nam..

Loi cam on: Nghién ciu nay dugc tai trg boi Truong Pai hoc Can Tho, M3 sb:
CTCS2024-02-03.
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