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TOM TAT

Nhiéu yéu t6 anh huong dén chat lugng thyc pham nhw pH, do 4m, thanh phén dinh
dudng, oxygen... Sy thay ddi pH trong thuc pham chu yéu 1a do vi sinh vét phat trién hoic cac
phan tng xay ra lam bién d6i mau mui va thoi gian sir dung thuc pham. Nghién ciru tao mang
chi thi giup phat hién su bién d6i cia thuc pham truéc khi sir dung 1a mot huéng nghién ctu
méi hién nay. Mang chi thi duoc tong hop tir polyvinylalcohol (PVA) va chitosan & ty 18 35: 65
v6i ham lTuong chat chi thi anthocyanin chiém 25% tong thé tich mang gitp mang thay d6i mau
sac khi tiép xtic & cac mdi truong pH khac nhau. Trong nghién ctru nay, anh huong cua chét tao
lién két ngang natri tripolyphotphat dwoc khao sat nham tang d6 bén va giam kha ning truong
nuée cho mang chi thi. Tinh chat ddi mau theo pH va ciu trac bé mat, thanh phin mang duoc
danh gi4 théng qua ph6 hong ngoai FI-IR va kinh hién vi dién tir quét SEM.

Tir khéa: PVA, Chitosan, FT-IR , chit tao lién két ngang, anthocyanin.

1. MO PAU

Anthocyanin 1a hop chat mau thién nhién thuéc nhom flavonoid c6 nhiéu trong thuc vat
thudng dong vai trd 1am chét chi thi mau. Anthocyanin trong bap cai tim ¢6 su doi mau tir do
dén tim, xanh theo pH tao diéu kién thuan cho viéc nhan biét sy thay do6i pH thuc pham. Mang
chi thi dugc tdng hop tir polyvinylalcohol (PVA) va polymer ty nhién chitosan (CS) véi su phdi
tron anthocyanin (ATH) giip mang c6 nhiéu tinh chat nhu kha ning phan hay sinh hoc, kha
niang khang khuan, kha nang lam mang chi thj [1-3].

Chit tao lién két ngang nhu natri tripolyphotphat, glyoxal... giup lién két mot chudi polymer
nay véi mot chudi polymer khac tao mach polymer téng hop co lién két bén vimng, tang do bén
mang va giam kha ning hép thu nudc [4,5]. Natri tripolyphotphat hay tripolyphotphat (TPP) ¢6
cong thire phan tir NasP3Oqo, 12 mudi natri cua polytriphotphat penta anion. TPP c¢6 kha ning
hinh thanh ether hay ester ndi lién két giita cic nhom hydroxyl (—OH) trén cting mot phan tir
hay gitra nhiéu phan tr polymer véi nhau. Trong bai bao nay, ham lugng TPP thém vao dugc
khao sat dé danh gia tinh chit co 1y ctia mang chi thi PVA/CS/Anthocyanin nhu d6 bén kéo, do
bién dang va kha ning truong nudc. Chat luong mang tong hop duge danh gia qua phd FT-IR
dé xac dinh tuong hoa hoc gitra cac thanh phan tao mang va qua kinh hién vi dién tir quét SEM
dé danh gia bé mit mang.
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2. THUC NGHIEM
2.1. Tong hgp mang PVA/CS/ATH

Mang PVA/CS/ATH duoc tong hop theo phuong phép bay hoi dung méi. Dung dich
chitosan 1% duoc pha tir chitosan tinh khiét (Sigma — Aldrich, lot s6 448877, do thay phén 1a
80%) trong acid acetic 1% duoc phdi tron voi dung dich PVA 1% pha tir polyvinyl alcohol
(Sigma — Aldrich, lot s6 341584, khéi lugng phan tir 89.000 — 98.000, d6 thily phan 13 99%)
theo ty & 35:65 & diéu kién nhiét d6 phong trong 30 phut. Anthocyanin (ATH) duoc chiét tir
bip cai tim trong hé dung méi ethanol:nudc (50:50) c6 bd sung HCI 1% [1,4]. Thé tich ATH
dugc thém vao chiém 25% vé mat thé tich cua dung dich phdi tron, khudy 30 phat & nhiét do
phong. Chét tao lién két ngang 0,1% (TPP) dugc bd sung vao hdn hop & giai doan cudi, tiép tuc
khudy trong 15 phut ¢ nhiét do phong. Chinh pH ciia hdn hop dén 6,10 trudc khi dem di d6
khuon va khudy thém 30 phut & nhiét d6 phong. Mang duoc tao thanh bang cach d6 50mL ra dia
petri @ = 120 mm, sy & 50°C trong 48 gio [4,6].

2.1.1. Nghién ciru anh hwong cua chat tao lién két ngang dén d bén kéo, dg bién dang cua
mang

Anh huong cua chat tao lién két ngang tripolyphotphat (TPP) dugc khao sat véi ti I€ phdi
tron vao mang lan luot 12 2, 4, 6, 8, 10% tong thé tich mang. Do bén kéo, d6 bién dang cua cac
mang tong hop duoc do bang may do bén kéo Tensilon AND RTC 1210 — A cia Trung tim
Nghién ciru Vit ligu Polymer, Pai hoc Bach khoa TP.HCM, gdm hé thdng 2 ngam kep miu c6
thé di chuyén theo phuong thang dimg dé thuc hién viéc kéo mau. Van téc do mau dugc chon 1a
50 mm/phut. Mau do c¢6 dang hinh chit nhét ¢6 chiéu dai 100 mm, rong 10 mm, bé day 50 pm.

2.1.2. Nghién ciru dnh hwong cua chat tao lién két ngang dén kha néng trieong nueéc ciia mang

Kha nang truong nudc ciia mang dugc kiém‘tra bang cach cat cac mau co kich thudc 3x3
cm ngam trong nudc trong cac khoém’g thoi gian lan lugt 1a: 0,5 phut, 1 phat, 2 phat, 5 phat, 10
phut, 15 phut va 20 phut. Kha nang hép thu nudc dugc tinh theo cong thirc sau:

SI(%) = My~ My .100
mO
Trong d6: Sl: chi s6 truong nd cua mang (Swelling Index).
my: khéi lugng mang sau khi ngam trong nuréc.

mo: khéi lugng mang trude khi ngdm trong nudc.
2.2. Khao sat sy ddi mau ciia mang PVA/CS/ATH theo pH

Mang PVA/CS/ATH sau khi tong hop duoc cat thanh nhitng miéng nho c6 kich thudc 2x2
cm. Tién hanh ngam trong nhitng dung dich dém c6 pH khac nhau tir 1 — 14 nham khao sat kha
ning d6i mau ciia mang. Ghi nhan sy d6i mau ciia mang sau 30 gidy khao sat [7].

2.3. Phén tich chit lwgng mang chi thi bing kinh hién vi dién tir quét SEM va pho hong
ngoai FT-IR

M3u mang chi thi sau qu4 trinh téng hop duoc do quang phd hdng ngoai (FT-IR) trén may
EQUINOX 55 ctia hang Bruker (Puc) trong khoang 4000-400 cm™ nham xéc dinh tuong tac
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héa hoc gitta cac thanh phan tao mang. May hién vi dién tr quét (SEM) S-4800 cua hing
Hitachi-Nhat Ban duoc st dung véi do tang dién ap 5 kV dé kiém tra cau triic clia mang,

3. KET QUA VA BAN LUAN
3.1. Két qua tong hgp mang chi thi
Dung dich d6 mang sau khi khudy tron c6 mau tim (pH 6,1). Mang sau khi bay hoi dung

mbi c¢6 bé mit lang min, mang chi thi mau xanh dwong phu hop Véi sy d6i mau cua anthocyanin
khi 6 pH 7.

(d)

Hinh 1. Dung dich PVA/CS/ATH trudc va sau khi chinh pH (a, b), mang PVA/CS/ATH
khi méi @6 ra dia va luc kho (c, d).

3.2. Két qua anh hwéng cia nong d TPP dén d6 bén kéo va dd bién dang ciia mang

Két qua khao sat anh huong cia ndng dd TPP dén d6 bén kéo dut duoc thé hién nhu Hinh
2 cho thay khi nong do tang tir 2% dén 10% thanh phan mang thi d6 bén kéo ting gip 5 lan.
TPP 1a chat tao lién két ngang c6 kha niang hinh thanh ether hodc ester dé tao lién két giita cac
nhoém hydroxyl (<OH) trén cing mét phan tir hay giita nhiéu phan tr polymer véi nhau. TPP
con 14 mot polyanion nén tao duoc lién két tinh dién voi mot s polycation 1a dung dich
chitosan. Khi thém chit tao lién két ngang s& lam ting kha ning twong hop cua chitosan va PVA
dan dén do bén kéo, d6 bién dang ting, Hinh 2.

3.3. Két qua anh hwéng cia nong d TPP dén kha ning trwong nwéc ciia mang

Kha ning truong nudc ciing 1a yéu té co ban ciia mang chi thi. S tao thanh lién két ngang
nay lam ting kha nang chiu nudc va tinh chat co hoc cho PVA. Nhung khi ting lwong TPP
trong mau s& lam giam kha ning truong nudc (hap thu nudc) cia mang. Khi cho TPP 2% vao
mau, nhan thiy mang c6 kha ning truong nudc cao nén chi do duoc & muc thoi gian 2 phat, qua
2 phat mang c6 hién tugng tan ra trong nudc, khong thé thuc hién do ¢ cac muc thoi gian cao
hon. Tang dan lugng TPP vao mau, kha ning trurong nudc cia mang giam nhung d¢ sang cua
mang giam, Hinh 3.

Qua thyc nghiém khao sat anh huéng cia chét tao lién két ngang (Tripolyphotphat —TPP)
dén do bén kéo, d6 bién dang va kha ning truong nudc cho thiy khi ting ty 16 chat tao lién két
ngang thi do bén kéo va d6 bién dang ting, kha ning trwong nuéc (hdp thu nudc) cia mang
giam. Két qua cho thay ty I¢ TPP 6% tao mang chi thi vira c6 6 bén kéo tot vira khong bi duc.
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Hinh 2. Biéu d thé hién sy anh huong cua chit tao lién két dén do bén kéo cuia mang PVA/CS.
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Hinh 3. Biéu db thé hién sy anh huong cia TPP dén kha ning trurong nudc cia mang.
3.4. Két qua khio sat sy ddi mau ciia mang PVA/CS/ATH theo pH

Quan sat sy d6i mau ciia mang chi thi ¢ pH tir 1 dén 12 cho thidy mang rat nhay véi moi
truong pH khac nhau, cho mau thay doi tir mau d6 dén tim roi xanh anh vang. O moi truong pH
tir 1 dén 4, mang d6i mau do rd nhat & pH bang 1 giam dan dén pH bang 4, 1én dén pH bang 5
va 6 thi da chuyén sang tim. G pH 7 va 8 thi hoan toan 1a mau xanh, tir pH 9 tr¢' di mau xanh
nhat dan chuyén sang mau xanh dnh vang. O pH tir 12 tré di mau ctia mang khong bén dugc 1au
chuyén tir xanh sang mau vang rat nhanh, Hinh 4.

3.5. Phan tich ciu triic bing phd hong ngoai FT - IR

Pho FT—IR cua chitosan: Miii hap thu tai 3447,48 cm™ dic trung cho nhém -OH, miii hap
thu tai 2925,58 cm™ dic trung cho nhém —CH,, miii hap thu tai 1636,65 cm™ dic trung cho
—NH,, mui hép thu tai 1421,34 cm™ dic trung cho dao dong uén ctia nhém C-OH.

Pho FT—IR cta PVA: Miii hap thu tai 3337,6 cm™ dic trung cho nhém —OH, mili hap thu
tai 2941,3 cm™ dic trung cho nhém —CH,, cac miii hap thu tir 1331,5-1427,5 cm™ dic trung
cho dao dong bién dang cia nhom —CH,, cic miii hap thu tir 919,2-1093,9 cm™ dic trung cho
dao dong cua nhom C-O-C.

Phd FT-IR cua anthocyanin: Miii hap thu tai 3299,85 cm™ dic trung cho nhom —OH, miii
hap thu tai 1639,02 cm™ dic trung cho dao dong ctia nhém C=C, cac miii hap thu tir 1044,58—
1084,89 cm™ dic trung cho dao dong cua nhém C—O-C.
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Hinh 4. Sy thay d6i mau ctia mang chi thi theo pH.

Phd FT — IR cua mang PVA/CS/ATH: Miii hap thu tai 3262,77 cm™ dic trung cho nhém
—OH, mili hap thu tai 1555,92 cm™ dic trung cho dao dong cia nhom —NH,, cac miii hip thu tir
1149,08-1406,66 cm™ dic trung cho dao dong bién dang cua nhoém —CH, trong —CH,OH, céc
miii hap thu tir 926,46-1064,36 cm™ dic trung cho dao dong cua nhom C-O-C.

Phé hong ngoai ciia mang polymer blend c6 mili dic trung cho nhém —OH nho hon so voi
nhitng polymer thanh phan. Diéu nay cho thdy cac PVA va chitosan di tham gia phan &ng néi
mach polymer, 1am cho sb luong cac nhoém —OH giam di. Két qua cho thiy PVA va chitosan co
kha nang twong hop véi nhau tao thanh polymer blend.

@)
- %7@ — ]
© (d)

Hinh 5. Ph6 FT — IR cua PVA (a), chitosan (b), Anthocyanin (c) va mang PVA/CS/ATH (d).
3.6. Phan tich bé mit bang kinh hién vi dién tir quét (SEM)
~Mang chi thi PVA/CS/Anthocyanin tong hop véi su hd tro chit tao lién két ngang TPP
chiem 6% the tich do mang cho thay mang c6 d6 bén dai, kha ning thay d6i mau nhanh khi tiep
xuc voi cac dung dich dém pH khac nhau. Két qua phan tich pho FT-IR va SEM cho thay mang
c6 cau truc dong nhat, cac chudi polymer PVA va chitosan duoc ket noi voi nhau. Sy doi mau
nhanh va rd rét gitip mang dong vai tro can thiét cho viéc nhan biét chat lugng thyc pham.
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Hinh 6. Két qua chup SEM cua mang PVA/CS/ATH.
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ABSTRACT

EFFECTS OF CROSS-LINKING AGENT ON CHARACTERISTICS OF INDICATIVE FILM
PVA/CHITOSAN/ANTHOCYANIN

Vo Thuy Vi, Dang Tan Hiep, Phan Thi Xuan, Dang Thanh Phong, Nguyen Van Hoa
Ho Chi Minh city University of Food Industry
“Email: vivt86@cntp.edu.vn

Many factors can influence the product quality, such as pH, water activity, nutrient levels
available oxygen, etc. Variations in food pH could occur due to microorganism growth and
chemical reactions that may impact color, flavour and shelf-life. Synthesis of the indicative film
helps to detect changes of food before using is the new field. Indicative film was synthesized by
by PV and CS at 35:65 (v/v) ratio and 25% ATH of the total volume performs the different
colors in various pH solutions. In this study, effect of cross-linking with natri tripolyphotphat
will be tested to improves tensile strength and decreases water absorption. SEM, FT-IR were
used to characterize of indicative film, color variations were investigated.

Keywords: PVA, Chitosan, FT-IR , cross-linking, anthocyanin.
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