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EE: 7wt% alginateE SAFENZ A3 F E vo]AE 0|5l HE FEE ThE T FEE ZnS0,, AlL(SO,);
Fgalof] B8 I3 T FAlste] Aol AxAA eHHEHE zine aluminum alginate 252 AZ3ATH 2
29 EAS 2AlE] Y8t sELEl, e s, A, FTIR, TGA, SEM, EDS ¥ F&7 4 585 =431
t}. ZnSO, %2 7ol et FE-gsl=et Bare xﬁ} HEtiom, AL(SO,):S MEE ot FEEs=7t
o 7Aage i‘rd’é}“t} Zinc alginate BE2| A2 X/, ol FFEAA7E 4.5 oPdolw Azt
28 99.9%°] FFEE B, zine alginate ZE2] FFSAHA7} B 58Tk

Abstract: Antimicrobial zinc aluminum alginate was prepared by a film maker from a 7 weight% sodium alginate solu-
tion and solidified in a 0.5, 1.0, 1.5, and 2.0 weight% ZnSO, and Al,(SO,); solution. The resulting film was washed and
dried at room temperature. The characteristics were measured using several methods (water solubility, swelling degree,
antimicrobial activity, FTIR, TGA, SEM, EDS, contact angle) and the film properties were investigated. The water sol-
ubility and swelling of the zinc alginate films decreased with increasing ZnSO, and Al,(SO,); concentration. The anti-
microbial test revealed that the zinc alginate films have excellent antimicrobial activity in the two strains (Staphylococcus,

Escherichia coli).

Keywords: zinc aluminum alginate films, antimicrobial activity, swelling degree.
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Figure 1. Chemical structure of alginate: (a) M block structure; (b)
G block structure; (¢) M/G block structure.
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Figure 2. Chemical structure of zinc alginate.
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Figure 3. Preparation process of zinc alginate films.
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Figure 4. Water solubility of (a) zinc alginate films; (b) zinc alu-
minum alginate films.
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Figure 5. Change in swelling degree of (a) zinc alginate films; (b)
zinc aluminum alginate films.
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Figure 7. Antimicrobial test of 0.5 wt% zinc alginate films: (a)
Staphylococcus aureus; (b) Escherichia coli.
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Table 2. Antimicrobial Test of Zinc Alginate and Calcium Alginate

Strains Blank ZA0.5 ZA0.5-1 CAO0.5
Initial microbial content 1.3x10* 1.3x10* 1.3x10* 1.3x10*
Staphﬁ’gg%‘gzgureus 24 hr 1.8x10* <0.63 <0.63 <0.63
Antibacterial activity - 4.5 4.5 4.5
Initial microbial content 1.5x10* 1.3x10* 1.3x10* 1.3x10*
Escherichia coil
ATCC 8739 24 hr 1.4x10° <0.63 <0.63 <0.63
Antibacterial activity - 6.3 6.0 6.0
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Figure 8. FTIR spectra of (a) zinc alginate films; (b) zinc aluminum
alginate films.
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Figure 9. TGA thermograms of (a) zinc alginate films; (b) zinc alu-
minum alginate films.
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Figure 11. SEM photographs of zinc and aluminum alginate films
(a) ZA 0.5; (b) ZA 1; (c) ZA 1.5; (d) ZA 2; (e) ZA0.5A10.5; ()
ZA1A10.5; () ZA1.5A10.5; (h) ZA2AI0.5.

Figure 10. Contact angles of zinc and alumin alginate films: (a) SA7; (b) ZA 0.5; (¢) ZA 1; (d) ZA 1.5; (e) ZA 2; (f) ZA0.5A10.5; (g)

ZA1Al10.5; (h) ZA1.5A10.5; (i) ZA2Al0.5.
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Figure 12. SEM images and EDS spectra of (a) Z2; (b) Z2Al0.5; (c) Z1Al0.5.

Table 3. EDS Values of (a) Z2, (b) Z2Al0.5 and (c¢) Z1Al0.5
(a)

Element Weight% Atomic%
CK 33.64 45.79
OK 48.74 49.81
Zn K 17.62 4.41
Totals 100.00
(b)
Element Weight% Atomic%
CK 32.80 43.52
OK 52.98 52.77
Al K 0.68 0.40
Zn K 13.54 3.30
Totals 100.00
(©)
Element Weight% Atomic%
CK 35.07 44.03
OK 55.63 52.43
Al K 423 2.37
Zn K 5.07 1.17
Totals 100.00
The value of O containing H,O is high.
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