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[0060]
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, 25

ERY

etk
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WA 542 AOAC (2000) ®ell F31H

Q]
=

[0061]
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A ez yehl it

[0063]

N

[0064]

AA 5 g& 7x7] (100~105C)e] Yo 3~5A%t
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AA 5 g
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W, - W
L2 %100
China)
W, - W,
L 7% %100

Z] (Premium Analog Multi Heating Mantles,

7] (Eyela N-1100, Rikakikai,

<Al 1>
<2l 2>

[0065]
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[0067]
[0068]
[0069]
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[0075]

[0076]

[0077]

[0079]

[0080]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0090]

[0091]

[0093]

[0095]

W : = Zg=39 ¥4
W EARE FEA] AR FE Eohs

S+ AAS AAF (2)

2-3. xvh 74
N2 Kjedahl W& ol&ste] HAsn. A=

mls A Zekxde] da Ad #3 G

(Kjelflex K-360, Buchi), AA x| (848 Titrino plus Metrohm,
Kjeldahl o= #43 &, AnAF 6.2585 sk

(Digestion unit K-425,
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Ao FA (g)

1 gJ’]' 6‘HZ.‘ ]Zﬂ (CUSO4 . KZSO4 =1:

Buchi, Switzerland),
Buchi)E& d&FH o=z ALE3Fe] micro-
Age] Zadd s A&t

4), 73 34k 20

2-4. 3|+ 4
3 E AL AJEE 500~550ColA Bl wf 3] gu g FrES SHsE Aoz, wa-guaol 3
o] dojd w7k AL srdsint. 337 2§, 227F oF 200C oldtE HAS ul diAAlolEdl &7
2% & Akt AAe BRF (%) st7] A 30 wah AhEsgic.
<2l 3>
W, - W,

L0 w100
38 (%) =
Wo : o] ® “rlye] A= (g)

Wy -

ot
o

F-o] =7kl 3o A% (g)

S+ AAL AAF (2)

Compositions

Raw material (%)

Moisture
Ash
Crude Lipid
Crude Protein
Carbohvdrate

9.75x0.17
26.02+£0.34
13.64+0.13
1.01+0.15
49.58+£0.02

- Values are expressed as Mean=£5D

47 w1 REah,

(Ash)o] 26.0+0.34 %= Sk},

ha|

3. oldA 5 ZhrEs 2 #7718

b
A
e

B3} 5 (Carbohydrate)& 49.58+0.02 %& 74 FR3 AHRo|Qo
it o g |io| e I AR |

o mdle gkt wo



[0096]
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[0099]

[0101]

[0102]

[0104]
[0105]

[0106]

[0108]

[0109]
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o
Ni

R

oFQA 4 TlEREE shaElRo] (276 SRS 0 R AZtE 1000 en H9]e] 1 mkg wheslel A
Z

[e=]
=
4= 600 mL w/v 1:209] H]&

WwgA, 9 & EFSHE FAE Agdn. AR B30 g} 3 E

Fatel wevlol WAtk WS/IE T WRH F AGNE A ADskn A2shnE o8kl 271 ¢ 30 bar

g TS F AYLE0~2000)0] =EHW 0¥ ArEaANES Adsgr. dhee] SJA5EE 200

o ARSI, 1§ S5 e 240 ALgSAT. FE A
Py

Z 2
Conditions Extraction efficiency (%)

120 41.86+047¢
150 61.58+0.16%

SSE .
180 033011

()
210 79.23+0.14%
240 78.76 0.3

SME =

- Values are expressed as Mean+£5D
- Different letters indicate significant differences (p<0.05) according to Duncan® & multiple range test
- SSE: 5. fhupberrd subcritical water extract, SME: S5 fhusberrd methanol extracts

A7) B 28 AXIH, & 8L 257} 713 wel A Z7Feger. AP O Z 120C oA 41.861+0.47
= 79.2340.14 %2 7} =9k, 240CA A= 78.76+0.38 %2, =71EQA Z717)

PEE 3% Gfd 2 9L MAL FLW L4, LA Be FE EES PPV vH2wsg g,
Ga AR 2 AFA A3 g 54 Wl A FxEE HAT & Atk wF, nete 4§ EY 3
& paAdonn BRI BY 5L Z/M7E o Egl Hr

o

A&ol FE=2] pli pll MEE ARSSte] A2olM SAHEAG. 54 Aol pll 2, 4, 7, 109] ¢E58-)
stol pH VB S BT

A

4-2. A%

AEE AHAES TojEol: 23 2 #Ad 92 F 3R, AFo FEE Ax EALS Az
(Lovibond RT series, the Tintometer Ltd, Amesbury, UK)E AM&3le] E43}th. AxgtE2 L(lightness),
a*(redness), b*(yellowness) 3299 HEZ YEHAIL, EFHES L=94.92, a*=-1.04, b*=0.19%c}. Ht
s Adstz] 98 3W W SASIT).

_10_



[0111]

[0112]

[0114]

[0115]

[0117]
[0118]

[0119]

[0120]

[0121]

[0122]
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at7] 3 38 TEd oA F53 AFe] FEEY AN 54 B pHE dEd Aol
#* 3
Conditions L a* b* pH

120 32.49+0.38° 5.77+0.36° 3.09+0.35° 6.35+0.16°

150 31.01+0.07° 3.26+0.11° 0.77+0.02¢ 5.71+0.23¢

SE 1 d s c ' & 2

i 180 31.33+0.12 2.86+0.02 0.45+0.01 542+0.15

210 32.12+0.14° 3.55+0.06° 1.00+0.04° 5.50=0.08"

240 31.15+0.60° 2.24+0.17 0.14+0.04 7.03+0.17

SME 34.56+0.20° ~0.89+0.01° 4.06+0.06 5.93+0.06°

- Values are expressed as Mean=+S5D
- Different letters indicate significant differences (p<0.05) according to Duncan® s multiple range test
- SSE: 8 thunbergn subcritical water extracts, SME: & thunbergu methanol extracts

A7 3 E ® 28 FREW, FF A uwe AFo] FEE 9L value)7t 31.01+£0.07 oA 34.56+
0.20 AFelZ YEelgt). o] st FE2E9 Yrle Aiet FH5A &4 o&Este 9, T2 1iEx 49

A& stol WA= (Maillard) ¥ A Eo] Al oJF3t}. ax (red to green)9] W E -0.89+0.01 o
A1 5.77£0.36 ©|}tt. HEE FEES] A5 = AR A4 Jetgorn, o]l& Fi JtEEH o=
Al MrRT GELA A7 o Bl FEHAS 3

pH Zte 120°C 2] 6.38+0.16 oA 210°C2] 5.50+0.08% 7FA3lch ThA] 240CY] 7.03+0.172 Z7}8t4t)t. o)
©e FEE F9E 5.93+£0.060 2 VERETE. A 9% pH AT @ol HlEAA Avo®R 1% Jtrd
SItE f7l4tel 44 L AoF Abslel 9t Alme] FIUME ofr| gttt

5. A%l FE2E Fss £4

5-1. DPPH, ABTS % FRAP #h3ls =4

DPPH 2 ABTS #tt]Z AAS2 Cho (2019)9] W& 2t A3t S4skglen, FRAP 313 #4242 Belwal
(2016)2] WS AH83te] A

DPPH 27159 7% wWer-24 DPPH €925 0.1 mM $E2 A3t AFRsATh. 7beialE 150pl 2 0.1 mM
DPPH &< 2.85 mLe] EFES 183 uwtste] wbgAzl &, e 3087F B#3Flth. Microplate reader
(BioTek Instruments, Winooski, VT, USA)E ©¢]&3ste] wkg-Me] Fd% k& 517 mmoll Al 33 wEE3ste] A3}
AT},

ABTS &4 X2 (decolorization assay) W ABTS %ol #}t]Z(cation radical) (ABTS)S AXA1717] sl
7 mM ABTS =89S v & 33 b4E (potassium persulfate) S 2.45 mMo] =5 H7)slo] oA 24413
HESAIHTE. ABTS €92 F3E7F 0.7£0.027F ¥ %5 wergd] gAste] AREett. 7HeEslls 20 ulzt
ABTS &9 2.88 mL& 4o oA 683 WHSAIZ] F microplate reader (BioTek Instruments, Winooski,
VI, USA)E o] &3t w5 FFE 7S 734 mmell A 33] REESle] S73818l Y.

FRAP (Ferric reducing antioxidant power) &4 300 mM o}AlElo]E B3 (acetate buffer) (pH 3.6) : TPZ
gl 1 FeCls+ 6H,0 8MS 10:1:1 (v/v)Y v]E&EE A|ZFsF] AE39TE. 0.3 nLe] =53} FRAP reagent 3 mL

& EFse] 327 B (ortexing) ¥ F, 48 FAANA WAL, BYFEAF olgeke] 593 me]
oA 38 wEatel FYEE SN,

_11_



[0123]

[0125]

ZIHSd 10-2023-0097353

gatsl &2 &3-S mg Trolox/g dried mass® YERHATH
7] E 4% OFE 2NN FEF AFo] FHEY I YL ZHT Aol
#% 4
Antioxidant activiies
o ABTS+ radical DPPH radical Total
Conditions ra. ra_ FRAP assays - .
scavenging scavenging (mg TE/) phlorotannin
(mg TE/g) (mg TE/@ (mg PGE/g)
120 18.61+0.92 3.76+0.13% 8.12+057° 6.39 £0.04°
150 41.50+0.44° 9.57+0.1 19.51+0.12° 9.72+0.15°
SSE
©) 180 56.72+0.108 17.99+0.03 20.79+0.122 13.57+0.19
210 55.17+0.76% 14.13+0.07° 27.84+0.35° 13.43+0.16*
240 50.22=0.10° 10.89+0.07 18.03+0.07° 9.61+0.11°
SME 1.53+0.05% 0.18+007 1.34=0.04 1.16 £0.01¢
- Values are expressed as Mean+5D
- Different letters indicate significant differences (p<0.05) according to Duncan® s multiple range test
[0126] - OSE: & thanbergii subcritical water extracts, SME: & fhundercii methanol extracts
[0128] 271 B 45 FZIIW, AFo] FEE itst &43& ABIS, DPPH % FRAPO] 37FA] Who= R7ksk A3,
ABTS, DPPH ]zt AAT 2 FRAP 3H12 H7uloA 180T ofdAl 4 A|Fo] FEEo] Z+Z; 56.72+0.10
17.994£0.03 % 29.794+0.11 mg TE/go.2 7} 73k &A48 HY. gxdoz HeS FE5ES 1.53+0.05,
0.18+0.07 % 1.34+0.34 mg TE/go.2 7174 ofgk A4S Bt 7|£9] f7]&n FE2H vlasiols u g
st B obdAl & FEWelA Ak sulolA Ao 00874 o e AL FAT & Uk,
[0130] 5-2. & Z 2 Z®hJ 3= (Total phlorotannin content, TPC) FA
[0131] A ZFo] FEE T ZR2Ed ke =@M S == Folin-Ciocalteu (FC) Alefo] &dzta] ZAoM FEEY
ZoldE SRl o @0l FAAS AAEE Ao AeS AU
[0132] WA 10% FC A2k 0.1 mLoll =% 0.3 mLS F7Fsta 58 3 10% Na,C0s 2.0 mLS F7ksldot. 21 §F 30x%
7 Beae Fol goRzh hAelA WSAAT. 762 molde]l FBEES ZHAen EEEQ TeeITe
(phloroglucinol) & HI}TE, TPCE gram & mge] EEZIFFA=9 B (mg PGE/g) &2 FEAIH AT,
[0134] A7 & 48 Fxad, AFo] oldA ¢ FEEY TPCE =71 F7Hgto] wet X&) o g F7)sle] 180Tl A
13.57+0.19 mg PGE/goﬂ L2E T 2%t ©] Z713ke] whebA 210Col A= 9.61+0.11 mg PGE/go.® A 7
2dbglar, 240Cell A= 1.16£0.01 mg PGE/go.2 71 Sh2 & YeEigit. 2&=s ok & FF ﬁX*OﬂH
FEEE e 4P WAL B Fad ax F ot An Bl fine wedAd o
e, =4 dg S 2 FA gk o5 SUkskAR, 54 2k olgtdAe FallEE A3 BT
5% TPCSF aHaksba) o] do)& A A|4=(Pearson’ s correlation coefficient)E veRd Zo|t}
— 12 —

sh7] &

[0136]



[0137]

[0139]

[0140]

[0142]
[0143]

[0144]

[0146]

[0147]

[0149]

ZIHSdl 10-2023-0097353

¥ 5
Trait TPC ABTS DPPH FRAP
TPC i 0.968%* 0.965%* 0.984**
ABTS = 1 0.961%* 0.962%*
DPPH - - 1 0.985*%*
FRAP = = = 1

** Correlation is significant at the 0.01llevel

gabst G@de e AR 2 AL AR B 9o dHE IFEES FAE AFsta A o 3t
AE FAsle sEoR o8 oz &7 FEo] JdE Aoz d4#HA AUt

2 AFgME AFo] FE2E9 TPCSE ditst &4 Atole] 7hast 4 BAIE ERlsy] $13] Pearson 37|
o] AgETh. A7) & 55 FF3SHW, ABIS, DPPH 2 FRAP #4]9] axbsl &4z TPCele] daA15+(R2) =
Z+7} 0,968, 0.965, 0.984 (p<0.01)= 7Z3 AAAAZ w v},

D
)
o
o
o

289 37 ¥ #4947 £4
s

(Total sugar contents. TSC)

A Fo] FEEY F9 UFS A7) FEE 0.75 mLol F2F 2.25 nbS St 40% HE & 0.45 mLE e}
ogst &, #% BolA 58I W WZIAIF Y. 490 mmollA] MEQ FHEE SAHIIL BTEA Sl

S
Il
[
)
5
%
)
o,
I
El
P‘h
M
i)
B
e ¢
0Q
0Q

lucose/100 g 2 FASFH T,

6-2. 39 3k (Reducing sugar contents, RSC)

A o] FEE] A S DNS (3,5-dinitroslicylic acid) MEHS o] &3le] ZH ATt DNS &9 A%
E 98 1 g9 DNS¢} 30 g9 EFZElZAMEEZH (sodium potassium tartrate) 30 g2 80 mL9] 0.5 N NaOH &
dof] Holi FHFE o|Rsle] HF FIES 100 mLE 2AHYYG. GoR, FEE 1 LS DNS & 4 nl3}
3eta Ze EolA 5EIF ¥ F Aol A WSSl 540 mmoll A FFEE AL TFAIYR] FFIA
o} vt A= mg glucose/g o2 HAISFATE.

3h7] 3 62 thg oA 58 Aol FEESY] T9 % FAT S 54T Aot}

_13_



[0150]

[0152]

[0153]

[0155]
[0156]

[0157]

[0159]

[0160]

[0162]

ZIHSd 10-2023-0097353

# 6
Chemical properties
Conditions Total sugar Reducing sugar
(mg Glucoselg) (mg Glucose/g)
120 46.18+1.30° 13.25+0.42°
150 61.95+0.75% 42 58+0.20°
SSE
180 35.54+0.59° 48.51+1.407
()
210 11.19+0.45¢ 32.51+0.64°
240 462+ 1.00° 21.78+0.20¢
SME 0.34+0.27 15.25+0.46°

- Values are expressed as Mean+35D
- Different letters indicate Sgnificant differences (p<0.05) according to Duncan’ s multiple range test
- SSE: & thunbergr subcritical water extracts, SME: & thumbergr methanol extracts

AzaW, AFo) 2580 £9 0 9UY TR 2D A%, FF Lxol gep gl fo
S8 AU ATO] YA £ FEEA A $TE WCAN 61.9520.75 g glucose/s

LN
g 249 Bast ok

1 mg& 1 mLo HPLCE olleh&(EtOMel #H3ith. Ao Algd ®FE
v 2 Z4-E (pyrogallol), E2EJ}EF2H(protocatechuic acid), S22
(syringic acid) % p-Fv}&dAt(p-coumaric acid)< AF&3}5iH (= 3)

B HBFAS Ao, 39 Ales 0.99 oottt A Fo] FEEL2 HPLCE W
T4 we F3l oad & HPLCOl Fdsklth. 2 3= mg/100go2 FA E AT,

A= 3lgE2 dib(gallic
*(chlorogenic acid), A|HA
RE BEL 33 ol BAHReH,

Waterel]l 108] 32X = o] 0.2um

-2. HPLC "™

= 3}&E-LS Jasco PU-2089 HZ | Jasco UV-2075 UV/VIS 7AZ7], Jasco Co-2060 Column 2., Jasco ChroNAV
software® A ¥ HPLC A& AFEsle] EAFEATE. B4 ZA- LS Triart C18 4mm x 3.0mm 7F= A& (YMC Co.
, Japan)©] 0+ YMC-Triart C18, 4.6mm x 250mm, Sum C18 HA AHS AL&3%c),

o]E el 243} HPLC ¥4 x7leltt.

_14_



[0163]

[0164]

[0166]

[0167]

[0169]

[0170]

[0171]

[0173]

[0174]

SIHS31 10-2023-0097353

X7
Time (min) % A % B
0 85 15
7 63 37
14 20 80
16 0 100
18 0 100
20 85 15

= 3gEe &5 98 0.8 nl/min®] AAHF FHolx - &=(gradient elution)S AHESFITE. A&
57342 1% phosphoric acid in water (solvent A)¥} 1% phosphoric acid in acetonitrile (solvent B)E A}
&3kl AE71 280 mE AHESISATH

#* 8
Phenolic . . Protocatechuic Chlorogenic L . p-Coumaric
Gallic acid Pyrogallal i . Syringic acid .
compounds oA i P acid acid (1.3 T acid
(Retention time) i ’ (8.1 mir) (8.7 min) . (13.1 min)
120 49.46+1.34 N.D. N.D. N.I. 42.45+1.01 N.D.
SSE 150 51.94+5.75° 57.51+3.80° N.D. N.ID. 70.22+5.36° 23.09+4.71¢
. 180 66.99+7.39% 1158.33+8.36°  74.281.20° 75.72+2.03°  20.01+£109% 196.09%9.05%
© 210 62.09+3.61¢ 222.85+1.96% N.D. 102.61+5.44% 1.03+0.05° 105.55+5.46°
240 26.13+1.07 184.17+2.07 N.D. N.D. N.D. N.D.

- Values are expressed as Mean=5D
- Different letters indicate significant differences (p<0.05) according to Duncan® s multiple range test
—- SSE: & thunbergii subcritical water extracts

ko

A7 % 8 B E 4E FFeW, 120T9] FEEAAM: e A3t AEHA @key, 150T OWOM -

| ERlsglon, 180ColA 7 Be dle 3gtEol @%HME, 210CAlM = FHAsSIT. o]

2 Ay TPCeF FARSE ES whEt)h, ol oA A Fole] AEHE 3ol 7|l ZoR Frhert.

Aubdow wS w s TR PAEY IFTES WEZZ4Z(pyrogallol) &2, 180TelA 1158.33+8.36

mg/100g > @%Q‘ﬁq .EL, BE 2L AEE dHE 3gES AAk(gallic acid) o2, &7} Z713k
P~

o
5
MF f
i‘&
o T
==

[0}

7.39 mg/100go.2 HWAE e § b aske] 240Tel A
26.13+1.07 mg/100gS YERAT. p-FuldA(p-coumaric acid)> 150~210TColA v 23.09+4.71~196.09+

9.05 mg/100g% EFRLTE.
tFd AdelA 150T o] 2 p-FukdAbat 2 B84 dlEe] veE VM Aew yehkt.
240Co] M we LRAAE oA At v ° 1

0 < 2 Al t 2
Ak, ol A= 210CE Wolrbs oA 54 A= seEe] 2Zag vt

o
n_|>4

oe% ASE B, 10CAME] AFo] FEEO I Am AR A7) AN Y AR exolv], o
B SRS GAE BHS NEF GGF YR B0 G mAtE A4S < 5 A

8. A%ol F2EY Y7 TH 24

Z47) o & L% (120, 150, 180, 210, 240C)elA HFH A Zo] FZ2E gL 18 A (gram-
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[0175]

[0177]

[0178]

[0180]

[0182]

[0183]

[0185]

ZIHSd 10-2023-0097353

negative) @l WA (Escherichia coli KCTC 2314) 2 13 oFA(gram—positive) Tl v 2 A9~
(Bacillus cereus ATCC 14579)E o]-&3}o] o}7} A (Agar well) EAHHS Al&3lo] BA815I T,

WA Muller Hinton $Hd 20 mL= Wt dE2] HAlel il =Rnt. Jtks Wyt 93 H5 AMgste] 43 whs
3 B HES AREste] A W Ml wigdS &3t thYE 5% (10, 20, 30, 40, 50 mg/mL)e] °F 50
uLe] A Fo] FE=S 10% DMSOo &3A7]1a Wol|l F5g 5 37TolA 2443 &<t vtk vt =, o
Al 49 (inhibition zone, mm)< 7]Z3&a, 7}F £ A9 AEEY, HA A FEMinimum Inhibitory
Concentration, MIC) ® ZHZA 2t = (Minimum Bactericidal Concentration, MBC)E A3}, x|A|ko =
A A8 (Resazurin) G55 A&},

9 AFoldl ol

e
Y
i
lo
&S

coli 2 B. cereus®| W3 in vitro I AL FHA3

317]
e}

Zz9
n Concentration (mgfml) (E. coli / B. cereus)
e 10 | 20 | 30 | 40 | 50
120 - - - - -
150 = = 12 [ = 3/ 8 /1
SSE
©) 180 1/ 11 12 /11 15/ 14 15 /15 17 / 16
210 = 13 [ 12 15} 13 15/ 13 17 / 15
240 = 12112 13 I 13 15/ 14 15 ir

- SSE: S. thunbergi subcritical water extracts

N
)
o
i
rlo
oy u
iy
o
ol
=
oQ
0
=]
c
O
3
o
e
S
o
S8
o
D
Iy
D
[y
w0
=
2
o
Of
o
4
[y
~N
N
)
N
N
i
EN
=
=
o
=
(@)}
=
=
fil
N
)
o
by
i)

3}7] ¥ 10

OF

X]%“O]Q] oldA F FEEY E. coli B B. cereusol| Wk HA A HEMIC) L A& A

H* 10
Concentration of S. thunbergii extracts
Microorganism
MIC (mg/mL) MBC (mgfmL)
E coli 0.625 1.25
B cereus 0.312 0.625

- MIC: Mimmum hhibitorv Concentration
- MBC: Minimum Bactericidal Concentration

A7 F 108 #FEsA, E.coliol thdk MIC 2 MBCE ZHZF 0.625 mg/mL 2 1.25 mg/mLo]

al,
0.312 mg/mL, MBC 0.625 mg/mL Xt © =dt}. o= ure ol AE Wt FEFES IAEAUA

2
(phytochemical ¢l 2§ WAL AEH Fapye] Walz oA a3t £4 deiols ATl o ¥
Fol7] wiel gt A whelelopurt FarAlel hE Wol o Ak, ol HE® AEY Prie AE
%

of ARe: FARY FEL gaAAG. dwnHo 8 1% P4 wEeels AFe] FEE U 1

B. cereus® MIC
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[0187]
[0188]

[0189]

[0190]

[0192]

[0193]

[0195]

[0197]

[0198]

ZIHSd 10-2023-0097353

4 wrEHEetRy ¥ wge A 4 5 3

<AAle 2> A Fo] FEFES UM viole IE Ax E EA 4
Z "y

AFo] FEZL V%A A7L AROE I nlole WES ARy A AR nEAR 2ej Ze g
&= (poly vinyl alcohol, PVA)¥} gzl F=3 Aebsl(gelatin)S Z2v LA = o] nlo]Q

A z3kl k.

WA, PVA 2 g APE 3 g& ZFFS(100 mL)ol ¥l 80T 30 250 rpme. & $AF| =
57FA] thekdt 2% (120~240T) A Fo] 582 $2AZX LS PVA 715 10 94 ¥
A (petridish)ell 25 mL® 7029 (casting)dte] 45C AZE LE(dry oven)olA 24A17F Azxse] 4
ATt

1. Hlo]e IE Al

st7] & 112 Aol ofdAl = FE=& H7lste] Alxd Hiol

to
e
alil
Lo
1=
oz
[
oX,
o
v
ul
EY
PO
o
ui

2 11
Conditions L a* b*
Control 90.71+0.56* 244+0.12° -7.324+0.47°
SSE 10% 79.31+3.03° 180+1.15¢ 26.58+5.62°
SSE 20% 70.70+3.06° 6.76£2.78° 41.82-4+4.33°
SSE 30% 51.82+1.73¢ 15.74+1.45° 47.850.60

- Values are expressed as Mean+SD
- Different letters indicate significant differences (p<0.05) according to Duncan’ s multiple range test
- SSE: & thunbergri subcritical water extracts

ded AAd 18 Fal Asel FEE T P w2 s, Fw 24 2 M B2 dw gdE ol 59
< A
-

.71+0.56, redness®l ax7} 2.44+0.12 Z12]al yellownessQl b*7} -7.32+0.472 wWAlo] 7}l Fdt A&
H, Agel FERY FFel FAAFF L ghe SopAuA o A uehlia, b g FAT
7}t A yellownessdt A& UeRTE, 53], FE2E9 o] 2095 dol7tAl HWA b+ gho] 41.82+4.339]

2. "ol BFY B 54 Bt - IFFE H A&

AEe oA AFFES AFES e T EuF 5402, AFE Hiol HAF] AGAE (Tensile
strenght, TS) % <¢1A1& (Elongation at break, EAB)& ASTM ® (ASTM, 2001)< 313}e] Brookfield CT-3
Texture Analyzer (Brookfield Engineering Laboratories, Inc., Middleboro, Massachusetts, USA)el <]
ZAEATE, BEL 50 mm X 10 mm ZolE HAGE I 30 mm 27| AR 1Y Alolo] uAHRUT. trigger
load= 0.067 No.2 AAsla, "Eo] Fod w71] 0.5 mm/s¢] A FE2 AAHES 7Y, TS+ 317

A 4ol whEh ARbE A
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[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0206]

[0207]

[0208]
[0209]

[0210]

[0212]

[0213]

[0215]

[0216]

[0218]

[0219]

ZIHSd 10-2023-0097353

<2l 4>
i5-— T
LxM

Fodd d= (V)

M: 25 F4 (mm)

L ZE9 del (mm)

AAEL 8h7] 4 59 o], FFo] #Fold w 7Hx] Fold Aols %719 grip b Al tiE &R e
W

I 12
Conditions Thickness (mm) Tensile strength (Mpa) FElongation at break (%)
Control 0.2120.04° 5.990.54° 88.07+10.66
SSE 10% 0.28+0.06° 13.55+2.39° 76.29+6.43"
SSE 20% 0.27+0.02° 22.55+2.07° 46.30+4.499
SSE 30% 0.31+0.02° 20.90+2.1% 57.70+8.51°

- Values are expressed as Mean=5D

- Different letters indicate significant differences (p<0.05) according to Duncan’ s multiple range test
- SSE: 5 thumbergli subcritical water extracts

©

¥ 128 #Azxsd, gl2F BE AAWNTE 5.99+0.54 MPaolil, A|Zo] FZES HJlEe| wel 1 9
AAEE ZF78le] A Fo] FEHES 30% H7FEES w) 29.90+2.12 MPa® A A F71etE Ao® yehygt). o]
! 3 2 2543 S0 93 7Fal(cross-linking) Aol Axtz
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5

=

=

H

e
=)

o

olo
7K
A
o
B

ﬂo
Ar
~~

..fl

KR

el

A

3

~Aehe vlole. WHo| A FE 5

pud

gk PVA

Azl FE= HF

sttt

[e]
o

Nfo

X
Ar
H

A% whol

[0221]
[0222]

X
Ar

[0223]

3t o | Surfacewate

A3l

=

=

(Phoenix 300 Plus, Surface Electro Optics, Suwon, Korea)

2
H

i
off

Sw_Dw
Dy,

5% (Swelling property, %) =

3-2.

[0225]

A% ol

<2l 6>
Syt
Dy :
3-3.

[0226]
[0227]
[0228]
[0229]
[0230]
[0231]
[0233]

(105C, 24X7B)ell A AZA]

S o B
= T

(1 em X 1 cm)

=4
=< =

=
=
g z7

gl =

i

Z’:
. 22}

ThAl Az (105°C, 24417H)A17]

el

[0234]

S S5 (20 mb)oll 1A,
W,y -Ww,

i
=

=
=

ol

e

=

2
()

]

=

455
A <F
i R E (Water solubility, %) =

T

[0235]

71 A

N

W, -

[0236]
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5

=

=

H

el
=)

+0.91°
+0.55°
+0.069

96.71+0.08°

84.38
75.94
70.70

Swelling property (%)

% 13
Water sohhility (%)
70.25+0.57
66.50+0.87°
57.5640.59°
48.99+0.30°

SD
- Different letters indicate significant differences (p<0.05) according to Duncan® s multiple range test

- SSE: & thunbergyi subcritical water extracts

- Values are expressed as Mean=

Control
SSE 10%
SSE 20%
SSE 30%

Conditions

[0240]
[0242]

N
No

el

e} prAZE A

L
L

7} Radte oz vehgon, o

LE9] 96.71+0.08 %

7hetel w2t iz

I

folm
o

[0243]

= 27.89

Fod 30%2] A

<

57}_
o)t olel

o

qom

Ex
=

o w7

)
A=

7}

46.47+£2.49° B 2ol FUFeHE A2 YERLTE.

=]

o, AFo] FEES

o
A

o A SSE 30% H7}A] 70.70+£0.06 %= 7FAdlheE Ao = ey,

[0244]

oy
,ZTd
-

N
T

L
.

FlS ol

S

| FEEe W7

i o
No

0|
S
BN
o
e
el
7o
o0

X

!

FAEA O el o)

W E

543}

o g3l

e}

=

(Thermogravimetric analysis, TGA)

LS|
~

3fo] 25~700C9 €% & 10C/minZ

[<)

2

|8

=

=

AM T &

3]

9

=

=

7}

(e}
TG-DTA8122 (Rigaku, Japan)

]

D

[e]

5

A 37}
o 7
27~ 20 mL/min

E

=

bl

d
=

4.

[0246]
[0247]

il
K

o
S

AR ol

+ PVA

pal

7}

J

%
=i

| #2555

[0249]

[e]

o
e

Sl 84.10%

hoa
=

7}

J

=

AEo] 271 A v

F37F PVA + A}
7} "Eo] 86.44% 123 30%

o

R

=<3

o)

=t

3}
2]

7}3]
20%

e

=
=,

7} HEo] 87.89%

=t

=]
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SIHES 10-2023-0097353
o] oA 4 FEFEC| 3yt nlole HFo dHTAL
e kA9 Bacillus cereus ATCC 14579 o] &3le] 1 &3

WA Muller Hinton @3 20 ml= Bt AEe] HAJ] 5ol 28] g 2 WEelep Wbl sk 1 < 1
em®E A2 BES 1 9ol &2 37Tl 244 Fb wl kst

=

o

< Z27 EE HA Yo qAHo] low, Wk e 9l
o &S vaskgieh. PVA oiy] 10%9] AFo] FEES /S dFAE
SEARE, 20 R 30% HIF FEEAAE AE AT FEEO WEo
AA FAE FAs = ofHA T, FAd e o] et Bog FIEIT.

X1
, =
A7k we o)

6. TAAE

A A7 EA 8= SPSS (statistical package for social science, version 25) EEI13E o] &3le] 4

o] gt BEAbEA & G 9 REEAE oA, F5E e F94 1742 Post-hoc Duncan®] TthEH|ulE
]

1=}
p <0.05 frolaFolx

oo ¥owge]l 54 R AMS J1Ed v, FAAe e A4S A A QoA ol F A
HQl 716 wx nEAg 7@ o9 Woln) oo R wwyel Wesk AFHE Ao] ohd e Wued. wel
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B Fashs Al ool YehilofAnl, gl ofn 9 wWe deln 1 wE fdonyE 2EEe
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EH2
120°C 150°C 180°C 210°C 240°C
B Bog i | B i
(a) (b)
EH3
OsOH OH O
HO OH HO
OH
HO OH
OH HO
Gallic acid Pyvrogallol Protocatechuic acid
HO CO,H COOH
CL I
i N
e aae o =
OH H4CO OCH
OH 3 3 HO
OH OH
Chlorogenic acid Syringic acid p-coumaric acid
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by
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10T

()

l 40°C

(a: Standard chromatograms, b: S. thunbergii subcritical water extracts)

1: Gallic acid 2: Pyrogallol 3: Protocatechuic acid 4: Chlorogenic acid 5: Syringic acid
6: p-coumaric acid

=

PVA + Gelatin + S8E (20% of PVA)

PVA + Gelatin + SSE (30% of PVA)
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Ed6
Control film PVA + Gelatin + SS5E PVA + Gelatin + SSE PVA + Gelatin + S5E
(PVA + Gelatin) (10% of PVA) (20% of PVA) (30% of PVA)
27.89+1.06° 33.00£0.36° 39.37+1.08° 46.47+2.49°
EH7
Bio Film TGA
100 e 8. thremberyi Extracis
90 —PVA + Gelatin
——PVA + Gelatin + 10% 55E
80 = PV A+ Gelatin = 20% SSE
——PVA + Gelaiin + Ja% 58K
70

Weight (%)

0 50 100 150 200 250 300 350 400 450 500 S50 600 650 700
Temperature (°C)

E. coif E colif E coif
FVA + Gelatin + 35E FVA + Gelatin + 35E PVA + Gelatin + SSE
{10% of PVA) (20% of PVA) (30% of PVA)

B. cereus B cereus B cersus
PVA + Gelatin + S5E PVA + Gelatin + 355E PVA + Gelatin + SSE
(10% of PVA) (20% of PVA) (30% of PVA)
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