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In this study, we tried to examine the possibility of developing a dental product such as tooth decay prevention and
oral hygiene by manufacturing a natural polymer film for oral use. Natural polymer films were prepared from shark

byproduct extract (SBE) and gellan gum (GG). As an antibacterial substance, the antibacterial activity of green tea extract

against tooth decay-causing bacteria was measured. An film was prepared by adding green tea extract to the composition

of SBE and GG. The mechanical, solubility, moisture content and antibacterial function of the prepared film were
investigated in detail. Also, the incorporation of GTE into the SBE/GG film improved the physical performance of the
film. Increasing the content of GTE improved the antioxidant and antibacterial properties of the film. Formulation of
antimicrobial SBE/GG film containing green tea extract was established and these results evidently showed potential for

cavity prevention products application.
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7l AR S X (Streptococcus mutans)©l o-amylase
AA Ggom FA ol gk A JAlse] By
SITHLim et al., 2003). 77 £7 7| Aol H& 713k A
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theFshAl 423 = o] 2ktH(Yu and Cho, 1997; Lee et al., 2001).
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A2+ (gellan gum)> Pseudomonas elodeas -85+
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Table 1. Chemical compositions of green tea extract (GTE) by gas chromatography-mass spectrometry (GC-MS) analysis

Peak Compound name Formular Real. Time (min) Area (%)
1 Tridecane C3Hog 17.7 0.75
2 2-Isopropyl-5-methyl-1-heptanol C1Hy,O 22.63 0.6
3 Phenol C¢HsO 30.85 0.3
4 Propanoic acid C;HO, 34.03 0.83
5 Caffeine CgH;oN,O, 42.84 96.9
6 n-Decanoic acid C,oHz00, 47.14 0.62

(A) (B)

245 -

180 -

135 -

100 -

63 -

Fig. 1. SDS-polyacrylamide gel electrophoresis of extracted protein
and molecular weight markers. Lanel, the extracted collagen of
bovine achilles tendon; Lane 2, the extracted collagen of SBE.

wite] FAY xroez 4 @ Z2A2l bovine
achilles tendon®] THHA subunite] A2 Fig. 13} )
iz Zeple] ' o] 4 al, 29 MEE 7=
heterotype2] tropocollagen®] 31 2™, g M=2] o]5%=7} &
ZHE A

Halom 7HEst A7 AdolitikE FEES A el Wl
=7} #2= Y al-chain} B-components % y-components
o] ezl Ab&o] #EE ATk Bovine achilles tendon type
I collagen®] patten¥}i= U4 al, a22] o5 %=7) @5ton
7HAIAL AT

2-0](Plecoglossus altivelis)2] Wof| 4] %3} collagen®]
A% 2 W&ol crosslinked components”} #ol 2} a
gslrhar B 3135)S th(Nagail and Suzuki, 2000).

B-components =

chain®] &

£ 1759 A4 collagen ol chain s+ 7HA| &=
homotype2] tropocollagen 3 THKimura et al., 1988).

Minke whale (B. acutorostrata) unesu$} nileperch (L. niloticus)
ol collagen®] 7-5-2F 2ol al¥} o2
& 714 heterotype?] tropocollagen HH=7} H 31Tt
(Muyonga et al., 2004; Nagai et al., 2008). 3+ yellowfin tuna
(T’ albacares), brownstripe red snapper (L. vitta), black drum (P,

A4 collagene

cromis)$} sheepshead seabream (4. probatocephalus) collagen->
al ¥} o2-chain¥} B2} y-components”} EH1%| A THOgawa et
al., 2003; Jongjareonrak et al., 2005).

F=3 F52AFE=9] GC-MASS
‘_]636]- 7331]. 7}31]°](caﬂ‘eine) /\4_‘?_0] I;}B‘ﬁ
S5 213 Pi(Matsuzaki and Hara, 1985).
f‘:fﬂ -‘4]%7:]] o]] 4:33= Phenol, caffeine, decanoic acid®] A&
o] &RIFt}. E3] caffeine acid AJ&°] 96%2] A= &
13t THTable 1). AT A 8-S 2= Aol oigh
Aol A FHHIR1e] 739 APt (filamentous fungi)oll T
sto] -5 Holn Fgo|7t whEojulE ofEeHEAl
(aflatoxin)®] AJAHS & A gHh(Buchanan and Fletcher, 1978).
WTHE. coli O157:HT)ONA 025~2.00% F=2] 7191 A
o] &t 2H8-S YER tHIbrahim et al., 2006). 7],
2t B2 5o HAEARE AR FE ARES &) B
U wE F8 et AbolE YERA L ZF H
Z2te] 7HAQl el whet 247] vk dat a9 Kol
Al He= Ao AZbET
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-

<
i

252 =248 §4

SBEGG 4 7189 Q3R =E 543 A, GIES|
FEEol BARNS W, o %S APES ST

(Fig. 4). o]¥1 A¥= 5455= Yol §hdiK(tannic acid)
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Fig. 3. Moisture sorption and water solubility analysis of shark byproduct /gellan gum (SBE/GG) composite films containing various amounts

of green tea (GTE).

2 I} Q12 (caffeine acid)Q] Aol TEo 1EA U9
SRHEC 7MuE do7]= Ao R AR ¥ UK(Natarajan et al,
2013). SBE/GG €& 6.01 MPa, SBE/GG-GTE 50 %7
5L 9.029 MPa, SBE/GG-GTE 100 24 ZEL2 10.569
MPa® = #ZE Ty Sujdild x4 FAFo|A =53t
Z20] 0.5%% w 9.01 MPa, 1.0%Y ® 11.21 MPa, 1.5%
wl 5.15 MPa® F7Fatth hadhes Ha3s Btk o
Feo sAFEEo] Rl wet 59 A=
1 Ao oigh Wshe 2 ATtel wdg AT AdE o
EFATH Yang et al., 2015).
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FERT F& 3S Il o= GTE| EAlsh=

SR *P7I7P SR} Agste] SRS S
7= Ao 2 AR tHNouri and Mohammadi, 2014). &3}
= 57 23k GTEZF el B8A o 52 838
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Fig. 4. Tensile strength of shark byproduct /gellan gum (SBE/GG)
composite films containing various amounts of green tea (GTE).
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Fig. 5. Antimicrobial activity of shark
byproduct /gellan gum (SBE/GG) com-

Green fea extract () Inhibition zone (mm)

posite films containing various amounts

of green tea (GTE) against S. mutans and

0 S. aureus by disc diffusion test. Average
05 10+0.1 10=+1. diameter (mm) of the inhibition zones.
Data are expressed as mean * standard
1 12£0.12 12412 error of the mean. Paper disc 6 mm.
© A Il o, dixdd nls] o B sAAT 129
2 3] Woleta Wyt WE 24 BN go |
FakEe] dulde] Hlgo] 355 GTESH 44 % 3 ]
25 ARl 7Kgkl wt o] AR 4 gle o o %
Rol Folgo] §aEr} gashs AL BET 5 3 5 o
oAtk olelg Astsh fAlSHA Suduld 2ol chepe
fuAE drketel B4E »17};} Aol EelslE A 1 - ssE/6G
wol o] F7hgel we WA AY] YL Fol ] = 550G GTE 0
WA o5 FIA Aot AR Yt (Yang . i ™ I
etal., 2015). DPPH ABTS
m 20| A Fig. 6. Antio?(idant activit){ o.f shark byproduct /gellan gum (SBE/
GG) composite films containing of green tea (GTE). DPPH radical
ol A o= o F S mutans= X|oPHo and ABTS radical assay.
Fakste] T4 2 A AN IS AREA 2 ok-A s
F38= HoltiHamada et al., 1984). S. aureus= 71733+
Aol wdolut Q1% Hul wRe] e A4 AldE  GTEE H7Kste] d+ids 7k 23, GTE &l &
o 713 AHs Fal i B AN S el o TFEES S mutans©t S, aureus®] A7 A5 FIE
o= 3hsd Ao 80% oldE S A Afke] o, & At AR A9E Eel
F23F Ydolo]tiChung and Lee, 1993). )23t Ald-5-2] stz mEo| SAISIS
H|&o] S7lehHA] X]FH o2 APHTHAssev et al.,, 1989).

GTEE #7}3+ SBE/GG LE-2| S. mutans, S. aureusl| =xoll= 71191 ool FHEl], vhd, A2 2 W]l
ek PGt A3, GTE 7t ol S7H8a5 nAE € & thddt {8 Aol %ol 3iHol o, 7Hl
o] AL JAlsk= wHo] HlEeH S7keleE s & F F WIFEETMER ZEolEe] ko] ol At
o1st 2= U 2ATFig. 5). o] Erha 4 A tHQust et al,, 2010). GTES 3713

o= GTES] Eejulis Aie] WAE2] DNA, RNA ol SBE/GG 4 U5°] DPPH radical 2271°s 27}, GTE7}
Abell QaFe 71Am AEEGS Wafshy] Wil HAE 50 mg B 100 mgo] H7bE IE &oellA 22t 94141,
o] ko] APt Pk tHKumudavally et al, 2008).  98+1.24%9] dAitslsS #E51SIth GTE H7F 4ol &
Kim 5 (2006)2] 1794 soy protein isolate =73 HEl 7}8+4=% DPPH radical 2745 % 5715131 thFig. 6). ©]+=
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i\ﬂ ﬁﬂiﬁl $*2k717} DPPH radical¥} %}
EFA TH(Choi et al., 2003).
/\74 ZZJH}HJ © ;(]Q.é I ReIRes

GTE®l &A=

S5 Fitksks
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= _&0140]]/\1
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M=

B g bl 011:} H]E}Iﬂ E°} Bk ix} Z5 159

wEb 2 A+ A3, GTES 3718t SBEGG &2 &
= B39 its], gEds 18 dS w GTE 100 mg
E AV A AW A s Ss FEAE e
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