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Abstract Scutellaria Baicalensis(SB) is widely used in traditional and modern oriental
medicine. It possesses several biology activities such as anti-oxidative, anti-inflammatory,
antimicrobial and antiviral activities. In this study, a functional high density polyethylene
(HDPE) fabric with antimicrobial properties was developed using zeolite microparticles as
a SB extract delivery carrier. Zeolites loaded with SB extract were prepared by immersing
in an SB extract aqueous solution. The average size of the SB extract-loaded zeolites was
about 0.1 to 2.0um, and the morphology of the zeolites was not altered after SB extract
binding. The resulting SB extract-loaded zeolites were then immobilized homogeneously
onto the HDPE fabric using acrylic binder. The encapsulation efficiency of SB extract to
the zeolite was more than 45%. The in vitro release test of SB extract-loaded zeolites
containing HDPE fabrics showed release of 35% of the total SB extract by day 1 in a 24-
hours immersion study. Moreover, the SB extract-loaded zeolites containing HDPE fabrics
showed effective antimicrobial activity against Streptococcus mutans, Staphylococcus au-
reus, and Klebsiella pneumoniae, indicating that this innovative delivery platform potently
imparted antimicrobial activity to the HDPE fabric. In conclusion, the current study sug-
gests that the HDPE fabric containing the SB extract-loaded zeolites microparticle carrier
system has potential as an effective antimicrobial textile such as safety gloves, protective
gloves etc.

Keywords scutellaria baicalensis, zeolites, antimicrobial activity, high density polyeth-
ylene, safety gloves
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Faras L I3eFEE 9A Aol BV
AHO] A AFLS S, aureus(ATCC 6538), Es—
cherichia coli(E. coli, ATCC 8739)¢} Klebsiella
pneumoniae(K, pneumoniae, ATCC 4352)& ©]-&
sto] Al@aklct. Alet2] F41- Brain heart infu—
sion(BHI, Difco, USA)ollA 1-22} At eF & -
i 2] ofl A5tste] 5% CO2Q1 5|08 (37C)oll A i 3t
Aok, G448 A= Tryptic soy agar (Difco, USA)
9} Nutrient agar(Difco, USA) Wi A& AR8-3}4Act
g FEEY I anE 5405 Sl EA

S & AFESEITE. S, aureus®t E. coli 4E
Tryptic soy broth®} Nutrient broth iAo A 24
AlZEBjFst & Bt E W2 & Tryptic soy agarst
LB agar plate°l st d3stA o= =sf F3ict.

Fa FE=EY I+t a%E ZAsH7| A8l paper
disc(8mm x 1.5mm, Adventec, USA)E +F7} &
%4 agar plate £H o] EHEIL FF FEES &
w2 5]418161(0.025, 0.05, 0.1, 0.2, 0.4mg/mL)
50 u LA ZA AT, A&7 A2 E plates 37T ¢
Frulloleloll A 24417k uiFgt & disc 919 inhibi-
tion zone digital calliper(Mitutoyo Co., Japan)
2 st g 259 s e 2 E g
N

g 558 BA Aol ES e du 1x1
em®| 2712 Zak UV light sholl A 24417 Bt A 7
&Aoo Hsl4al 5= Phosphate—buffered
saline(PBS)°ll A5l 24417t 52t 37T LA
Hysholoh, AlxE Ao g+t 59 S-S e F

ES
= T4 HFE ARSI e 4 45Tt B
agar plateo] ¢fofl Al=d ¥ F54d &%e

AlZ1 paper discE &9 F 37T FHlolE oA 24

A7t HjoFsto] A& F9]9] inhibition zoned ¥}

At
e FEw gA Aol ES St Ao
B o] Bk Ael = Ad WHA KSK

0693 : 20110 =35ko] FAIaFel S, aureus®t K.
pneumoniaes A-&-8F0] 18A|17L vl GF & A o] o] gt

T HEE(D)E the A1) 2ol AtsEie.
Bacteria reduction rate(%) = (A-B)/A x 100 -+ (1)

where,

A! The number of bacteria in the control
group after 18hour incubation

B: The number of bacteria in the experimen—
tal group after 18hour incubation

3. Zut A nH

o
Fo AFEHLE EHA baicalin, baicalein,
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Figure 1. UV spectrometer results of SB extract concentration (A) and Calibration curve (B).
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Figure 2. Agar diffusion test results of SB extract using E. coli (A) and S. aureus (B); (a) 0.025, (b) 0.05, (c) 0.1

(d) 0.2, (e) 0.4 mg/mL, (f) EtOH.
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Figure 3. SEM images of control zeolite(A X10,000, B X50,000) and SB extract—loaded zeolite(C X 10,000,
D %x50,000).
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Figure 4. SEM images of control HDPE fabric(A X300) and SB extract-loaded zeolite containing HDPE fabric
(B X300).
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Figure 5. UV spectrometer results of SB extract loaded with zeolite (A) and release of SB extract from zeolite

containing HDPE fabric.
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(A)

(B)

Figure 7. Antimicrobial activity of blank (a), extract from control HDPE fabric (b), and extract from SB extract—
loaded HDPE fabric (c); S. aureus (A), K. pneumoniae (B).
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Table 1. Antimicrobial activity of HDPE fabircs

Antimicrobial activity(%)

Samples -
S. aureus K. pneumoniae
Control HDPE fabric 80.5 98.5
SB extract—-loaded
HDPE fabric 9.9 9.9
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