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Study of UV Protection, Deodorization and Antimicrobial Properties of Cotton Fabrics
Dyed with the Liquids Extracted from Salvia Plebia R. Br.
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De t. of Clothing & Textiles, Jeju National University, Jeju, Korea
Dept of Fashion Design, Semyung University; Jecheon, Korea

Abstract : This study examined the stainability and functionality of cotton dyed with the extract of Salvia Plebia R. Br.
as a research preceding the development of health functional materials and fashion products with a healing motif. The
CIELAB measurements of the cotton fabric dyed with the extract of Salvia Plebia R. Br. showed 73.32 for L*, 1.7 for a*,
and 37.78 for b*, while the Munsell measurements exhibited 2.63Y in color, 7.18 of brightness, and 5.49 of chroma. The
degree of staining resulting from color fastness to laundering, and that resulting from color fastness to perspiration (acid
and alkaline), as well as the level of color fastness to crocking (wet and dry) all stayed between relatively higher levels
of 4 and 5. The fabric dyed also exhibited SPF 50+, an outstanding sun blocking performance. The deodorization rate was
also excellent, rising from 97% to over 99% when the time elapsed increased from 30 minutes to 120 minutes. The fabric
dyed also showed a 99.6% antimicrobial activity against staphylococcus aureus ATCC 6538, and a 71.4% antimicrobial activ-
ity against Klebsiella pneumoniae ATCC 4352. The aforementioned findings indicate that fabrics dyed with the extract of
Salvia Plebia R. Br. contain the potential to be developed for use as health-related materials and fashion products that pro-

mote healing.
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Fig. 1. Photo of Salvia Plebia R. Fig. 2. Pre-packed Salvia Plebia
Br., http://m.blog.daum.net R. Br. (January Ist 2016)
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Table 1. Characteristics of fabric

. Density . .
F 1be.r ‘ Weave  (Threads/Inch) Thickness Weight
composition — (mm) (g/m?)
Warp  Weft
Cotton Plain 44 38 0.55 230
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Az FEEFE ZA B A 1:30, 60~80°CellA
30% B9 FF, e A8 JAoF ARSIt WS AL
g3t wldAEE si=Tl, AH] 1:30, 60°CollA 2058 B3t
AAG oy A, ARSI MEHE] T 3%E ST
AL ou] 1:30, FHLE 60~80°COlA 304 FF AAISHA
t}h galo] B vk, Al Ax 2 gdske] gt

2.3. SH=EN

2.3.1. UV-VIS Spectrum

AZeiazel Azxd FREF 1g2 ¥, WEE 100ml
£ FHUtsted AReA 24A7F FE, Oﬂﬂr?ﬂ‘ﬁ UV-VIS
spectrum #2498 A|FE ARESIATE UV-VIS spectrum 73S
Ultraviolet-Visible/Near Infrared spectrophotometer(Varian Cary
50005 AME-3ted 9] 190~800nmellA] A AT3IATE.

2.3.2. FT-IR Spectra

Table 2. Measurement condition of FT-IR spectrum

Detector loaded MIR-ATR(ZnSe)
Aperture setting 6mm
Resolution 4om™
Scan 32times
Range (4000~600)
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FHBF9] FT-IR Spectrum<> Fourier Transform Infrared
Spectrometer(Bruker TENSOR27)E ARE-3le] =431 0H, 1
54 2212 Table 291 22t

2.3.3. GAFe] FTHA

ZRHE FEoz g MBS ZMA)(CM-2600d ¥
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7 7hel F Atelel] 719-aL i AF7]O FEbste] AT sl
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el ApteS FA4617] f18ke] KS K 0850:201400 271
st 290~400nmollA A1EE Jdsislon, AkgE 7171 UV
Transmittance Analyzer(Labsphere Co., USA)|t}. z}9]A =}
TEE the] 2o ARleisitt.

UV (%) =100 - UV F3-8(%)

o37]9)A, A : Blank’F~%%, B : Sample/F=5 5%

FENF FE2EZ JA9 WX gt G2 Saphyl-
ococcus aureus ATCC 6538(3A) L= A1) Klebsiella
pneumoniae ATCC 4352(FEHE FAHOE ARSI o™,
KS K 0693:20119] 2]7sle] AXaiit), o ase ta9
How A

3.1. UV-Vis Spectrum

FRuF TRl e FEEo|= S-S hispidulin,
homoplantaginin, nepetin, nepitrin, luteolin, luteoloside %
eupatorin} 22 ZEHE S}5FEo|thFig. 3). FEHEe] WEE
ZHEHL 240~400nmell A F 9] FE S5 F3E 7HIh
°|5 ¥ J== Band [(¥RHH2E 300~380nm)Z Band 1I(¥
WA 02 240~280nm)e} #H#o] AT} Band 1 B-ring cinn-
amoyl system®ll 71Q13h= =33} HHo] 9la, Band 1=

Cinnamowl

200 200 50 560 00 700 500
Wavelenath inm}

Fig. 4. UV-Vis spectrum of methanol extraction solution of Salvia
plebeia R. Br.
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Fig. 5. FT-IR spectrum of Salvia plebeia R. Br.
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3.2. FT-IR Spectrum

Fig. 5 FEFe] A9 FFHdE-S vepd Zloth
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Table 4. H, V, C of Munsell value and L*, a*, b’ of CIE value of cotton
fabric dyed with Salvia plebeia R. Br.

Munsell CIE
H A% C L* a* b*
2.63Y 7.18 5.49 73.32 1.7 37.78

Fig. 6. Cotton fabric dyed with Salvia plebeia R. Br.
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Table 5. Fastness properties of cotton fabrics dyed with Salvia plebeia R.
Br.

Table 6. UV protection rate of cotton fabrics dyed with Salvia plebeia
R. Br.

Color fastness Grade Sun protection factor UV protection rate(%)
Light fastness 2 UPF Range UV-A(315~400nm) UV-B(290~315nm)
Dry 4-5 298.2 50+ 99.6 99.6
Crocking fastness
Wet 4
Discoloration 1-2 Table 7. Deodorization activity of cotton fabrics dyed with Salvia
Laundering fastness ~Contamination(Silk) 4-5 plebeia R. Br.
Contamination(Cotton) 4-5 Deodorization activity(%)
Discoloration 3-4 30min. 97
Acidity Contamination(Silk) 4-5 60min. 98
o Contamination(Cotton) 4-5 90min. Over 99
Perspiration fastness -
Discoloration 3-4 120min. Over 99
Alkalinity Contamination(Silk) 4-5

Contamination(Cotton) 4-5

2 dE7t 2olve 28 AEE S4sk= WRielth Table 5
A Ho|Zo|, FRu|F FEHOR PG HAES] wpEH
HEe Ax oM 4554, S8 oA 45F0E wig

oAl ekt
A= =e AlgEe] du7h g8t Aol
A (Change in color)zt 283t 957} T o2 2]
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RS S 55t eItk 39 Wl 2 99

o dlof WA 234 Al 5

X]E'o] th]An O | p5Fog o
~SEFOR S L}EM:}

]°ﬂ HEH= Zﬂﬁ,
T2 @%%q(“COIOr Fastness to
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3.5. gMzol Xte|M Rfct

Ao LA g 2] 2 A|42(UPF: Ultraviolet
Protection Facton= 8 €th & A Atk A 4(UPF:
Ultraviolet Protection Factor)= 2 53l Aol =& =}
o Apks dupt wolgeA ol tigh BAIRA, A 55
TE AL 2t BT Frk A 257 AAl Sl o2E
ddeloprdds 740 7P d AHEEI AUTh(“Sun
protective clothing - evaluation and classification”, 2016). ~L
A 9JshH UPF7F 1579k 739~ Insufficient protection,
15249 7% Good protection, 25~39Y 7%~ Very good

protection, Z8]31 40~50, 50+ 739~ Excellent protectionZ
golstaL SlTh. Table 6oIME & = JU5o] FRuE|F FE
o2 Qg WABe A%, A ATAST} 50102 ol
W Asl AeEaE UeRlelth 21T UV-A 2 UV-B 2
F 99.%% $re A ATEE ehigich, ol F)
Fol eHrEo] e T il A=Al d¥ES A9
Aol eJefix] B Ee AL Holgr] Wil Aow AyzhEct
(Joen, 2008).
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FHHF FEHoa MG HAES AFHAYS Table 7
UERITE Table 7904 %= & 5 91%01 AlZko] AR,
= 302014 1208 0= A= 2380] 97%ClA
99% oo R FIIIASS & 7 UATh olek Zo] FHH)
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3.7. GMzo| EY

Table 8 ¥ Fig. 79 FHHIF FEHo2 gt HAE
T 7HA d5=-Staphylococcus aureus ATCC 6538 2 Klebsiella
prneumoniae ATCC 43529 U]t dtde] &4 AxE el
ATt Table 8AME & 5 UFo] AMEE staphylococcus
aureus ATCC 653B°l tisliA 99.6%2] taxE VERdE
tl, $5ATRE ofEy, F27, F7], F1, g 59 IF
Azl gigle] dFaie] = Ao A e FHEEE F
Hullge) 53 FAsle] 99.9%9] S F7HAI71ALA) g

Table 8. Antimicrobial activity of cotton fabrics dyed with Salvia plebeia
R. Br.

Antimicrobial activity(%)

Staphylococcus aureus Klebsiella pneumoniae
ATCC 6538 ATCC 4352

99.6 71.4
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Cotton Dyed

Klebsiella pneumoniae ATCC4352

Fig. 7. Antimicrobial activity of cotton fabrics dyed with Salvia plebeia
R. Br.
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S, Rl FEe0E GAS BABe] A9 AT
A 5002 Folu A9l Aeaste terygict.
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7ro] AABEE, 2 30N 120202 A7ko] Ak

2F&0] 97%l4 99% olFem SRS & ATk

A3, SRS FEHow FA3 HHEe] P
staphylococcus aureus ATCC 6538%1 tallA 99.6%2] ol
JFadE JePNSICH, Kilebsiella pneumoniae ATCC 4352
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S ol =3E AU (NRF-201581A5A2A01012452).
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