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Abstract: Bamboo leaf has many nutritional and bioactive
compounds such as polyphenols, and it can be used for vari-
ous foods application. Fermentation is one of appropriate pro-
cesses that can affect the nutrition, taste and flavor, and anti-
oxidant activities of foods. In this study, a representative dom-
estic bamboo tree (Sasa coreana Nakai) leaves were fermen-
ted by Bacillus subtilis KCCM 11315 and the changes of car-
bohydrates, minerals, amino acids, and phenolic compounds
and antioxidant activities were investigated before and after
fermentation. During the fermentation period, firstly, the leaf
was softened and turned to brown. The constituent carbohyd-
rates were slightly increased from 432.09+5.38 mg/g to 458.42
+7.39 mg/g, and free sugars decreased by 95% from 28.12+
2.03 mg/g to 1.4+0.14 mg/g. Mineral was 20987.5£345.1 pg/
mL, which was slightly increased after the fermentation com-
pared to 20804.1+364.6 pg/mL before that. The total amino
acids were increased to 73881.94+137.59 mg/100 g compared
to 58464.51+£109.12 mg/100 g before fermentation, and free
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amino acids decreased by more than 85% from 32782.67+
92.49 mg/100 g to 4827.83+19.76 mg/100 g. Total polyphe-
nols content (TPC) increased from 25.51+1.04 GAE*mg/g to
35.34+0.91 GAE*mg/g, and the total flavonoid content (TFC)
increased to 80.57+0.22 QE*mg/g compared to 69.64+0.26
QE*mg/g. The total catechin content (TCC) of TFC was dec-
reased from 69.644+0.94 mg/L to 58.23+0.76 mg/L. The DPPH
radical ICs, of bamboo leaves decreased to 2624.85+37.03 pg/
mL and the ABTS radical ICs, of 187.26+4.78 pg/mL was
increased after the fermentation. These results could be used
as essential nutritional data before developing processed food
products using the bamboo leaf.

Keywords: Bamboo leaf, Sasa coreana Nakai, Bacillus subti-
lis, Fermentation, Polyphenol, Flavonoid, Antioxidant activity
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Pt o= FEH R 2A shpdhg, vd S, obv] At
59| 3559 Q) © ™, orientin, homoorientin, vitexin, isovit-
exin, linoleic acid 5 th9F3t phytochemicalo] & o] §lo]
FAts}, R, FEd A S 22 A8 S UEhdn
[2-4]. & Olad B G FAte} A Eo] S tiuE
S 7hEete] AlE AR &8s, T FEES 45
9ot o7 Alezh Hawar glok [5-7]. eyt thub 92
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B AN Sof A2 sk, kel A E T Z Ao o
ks 2 b o] g Sl 7] o5t

2. MATERIALS AND METHODS

2.1. Fermentation of bamboo leaf with microbial
Hh g of| AFE-E FA| 3= Bacillus subtilis (KCCM 11315)2
== HEAE (KCCM, Seoul)of| A 4 1Hof ARG}
STt B. subtilis ¥} ¥ ol + tryptic soy broth (TSB)E Al-8-3} %
o, 37°Co A 150 rpm©.& shakingsbs wjoFalgict. thut
ol Aaphube Thokl ThokS o] A 20161 89J Z200] A
-,46]- Aloltl| (Sasa coreana Nakai) Q& AA AR5} AL
staith. A% Alolt) Q& A7 9 & %atﬂoﬂ £ 84)
7+ WA kSt B, subrilis2 BHE 0.9% NaClS AF-31o]
ODyg 0.504£0.022 UF3 & H 2519 1, QL2 lo} 159 5
9} 37°C incubatoro]| A 4 & 5} c}. “ﬂjjj?_()}x] oFo o) ol
T} 9t g ok Aot A& S. coreana Nakai non-fermented (SC-

N), S. coreana Nakai fermented (SC F)2 33stglon, zZkzt
AANE & Fafsto] Hslglal, 5= 80% ethanols- AF
&3oto] & F 550t AHESHA T

2.2. Sugar content

TG EAE S8l 4Rt SC-NI SC-F& 2+ 72% H,S0,
2} 1:10 (Wv)e. &2 =3 T 30°Cof| A 2A] 7t 59t shaking incu-
batore] 4 &sH9iet. 38 S48 7HEF 121C1A
A7 59k AF ARl Astel ARE AA s,
FET R4S A% BT SON} SCFE 22 $55
1:50 (Wwv)o. 2 &3 3 70°Col| A SAI7F 59t &35t0] Al &
£ AA g5t 7382 0.45 pm membrane filter= o] 2}
S AR5 o) T 542 HPAEC (ICS-5000, Dionex Co., USA)
£ 0] 83} 1, columne carbohydrate column (250x4 mm,
CarboPac PA-1, Dionex Co., USA)S Ag3}%itt 18 mM
NaOHE mobile phase2 A3}
column temperature 25°C, injection volumn 25 pL, detector—=
PADE AHg-sto] 32 80| LTI TS HAsT,

a1 flow rate 1.0 mL/min,

2.3. Mineral content
0.5 g9 E4f3F SC-N3} SC-Fof 7 mL 65% HNO;2} 1 mL 30%
H,0,5 27} 713 &
TC, Milestone, Sorisole, Italy)2-
Al 23l WhE- A5 WZHAIZ] - 1% HNOsZ ©]-8-5Fof 50 mL
2 A3 3 0.45 pm membrane filter2 o] 1}5} o] w|y|E 2
He Au] skgic}. my| 2 B4 [CP-OES (OPTIMA 7300
DV, Perkin Elmer, USA)E ©]-8-3} %1 2™, Rf power 1400 W,
gas flow rate 15 L/min, nebulizer gas flow 0.65 L/min, auxillary
gas flow 0.2 L/min Z 7 o] A E43} % c}.

microwave digestion system (ETHOS

AHg-stel 4k 2ol shle.

2.4. Amino acids content

FAotn| e ake Bl Alo]t) Qlut wha Alojoy ¢le] HCI
2 7F8te] 110°CAA 244171 Bt 74 2o sto] 3239l
SEjobn| AL 80% EIOHE &3 2258 o] 83T
747t 352 McOHE 0] :5}0] 10,000 ppm & 2 A| %3+
30 uLE A28 vialof] &4 &A38] ARA]7]AL, 20 mLY] &
=43} &8 (MeOH:H,O:TEA:PITC=7:1:1:1) @ 11 A}2.9
A 30 min F¢F = A S}k lek A 2 Al RS ThA] A
Z3F % 200 uL&] 140 mM NaHAc, 0.1% TEA, 6% CH;CNoj|
L=0] 31 0.45 um membrane filter2 o] 1}5}o] B of AFR-5}9
t}. HPLC+= Hewlett Packard 1100 Series (Agilent Co., USA)
£ 0|83} 1L, column2 Nove-Pak (300x3.9 mm, 4.0 pm, Cg,
Waters Co., USA)2 Al-8-3} %1 t}. Mobile phaseZ+ 140 mM
NaHAc, 0.1 % TEA, 6% CH;CN (solution A)2} 60% CH;CN
(solution B)E AF2-3}$1 11, gradient program2- ©]-&3}¢] solu-
tion BE 0~12 min 8%, 12~13 min 12%, 13~15.2 min 20%,
15.2~22.5 min 46%, 22.5~22.72 min 100%, 22.72~25.7 min
100%, 25.7~26 min 0%, 26~30 min 0%= 245} c}. Flow
rate 1.0 mL/min, column temperature 46°C, injection volume
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10 uL, UV detector 254 nm wavelength o] A ofu] = ARS ELA
skt

2.5. Total phenolic content (TPC)

Total phenolic content (TPC)= 4% ¥ Folin-Denist-& A&
stol 245ttt [10]. 558 &5 MeOHE AH§3to]
1,000 ppm & == A2 5}0] ARSI T &5 1,000 ppmt
0.2 N Folin & Ciocalteu’s phenol reagent, 2% Na,CO,2 =&+
Z0]5} oFS 53} T Al Lo A] 3057 U2 A| AT} UV-VIS
spectrophotometer— A3} 750 nm 1AFo)| A HFEA] 7] &
o o] &37k-S =313t TPC= EEE4 2l gallic acid 7]
T EE GAE*mg/gi et it

2.6. Total flavonoids content (TFC)

Total flavonoid content (TFC)‘— Chang (2002)9] HI'H-S- =g
skl SASHA [11]. 53 555 MeOHE AHg-5to
1,000 ppm 5= & A 2 0}0:] /\]-—9- 3tk 0.5 mL =5 1,000
ppm¥} 1.5 mL methanol, 0.1 mL 10% aluminum chloride, 0.1
mL 1 M potassium acetate, 2.8 mL =H4E E5F & Al 20 4
1A 7} 5ok ¥H-S-A1 7 tf. UV-VIS spectrophotometer2- AF-8-5}0
415 nm Ao A HESA171 G4 o] Faghe 2 3helch TFC
= EE 3¢ quercetin 7] F F &= QE*mg/g = HEFY T

2.7. Total catechin content (TCC)

Total catechin content (TCC)+= HPLC (SPD 20A, SHIMADZU
Co., Japan)E AR-&-sto] EA319 T 553 553 MeOH
£ AFE-3}1¢] 1,000 ppm =2 11]_/7\_0]-01 EA35}9 11, catechin
2 (+)-catechin, (-)-epicatechin, (-)-epigallocatechin-3-gallate,
(-)-gallocatechin-3-gallate, (-)-epicatechin-3-gallate, (-)-catechin-
3-gallate®] mixture & €} &] A& (Cerilliant Co., USA)E
Sho] AR&-3F4 Th Columng Shim-pack GIS-ODS (Cig, 4.6x
250 mm, 5.0 um, Shimadzu Co., Japan)2 A}-8-5} %3 TF. Mobile
phase = += 3% (v/v) acetic acid (solution A)2} methanol (solu-
tion B)2 AF8-3}4 11, gradient programe AF&-5}4] solution
BE 0~1 min 0%, 1~45 min 63%, 45~50 min 0%, 50~60 min
0%= A3} 4 Tt Flow rate 1.0 mL/min, column temperature
30°C, injection volumn 30 pL, UV detector®] wavelength=
280 nm= 3}¢] cateching EA35} T} TCC= catechin mix-
ture9] & catechin 3}5F-2 35 3keF o 2 LER QLT

2.8. Antioxidant activity assay

2.8.1. DPPH radical scavenging activity

Radical 2 A5 5242 2,2-diphenyl-1-picrylhydrazyl (DPPH,
Sigma, USA)Z Blois (1958)2] Wi W& slo] &3t TH
[12]. DPPH stock solution 95% EtOH®]] DPPHE: £-3]|5}¢]
0.1 mME A 28} T}, 533 2222 MeOHE o] 43}
250~2,500 ppm O 2 3| A 5lo] AL FEEE A 23
ZFE5 200 uL2} 800 uL DPPH stock solutionS- 23}3}6] 15
B7F oAl o A WE-S- 5 UV-VIS spectrophotometer (SCINCO,

Seoul, Korea)2 AF2-5}¢] 517 nm 3p4o)| A S35 =46}
Atk A HEFCE gallic acidE AHESIYITH FEE2
ICsy= DPPH radicalo] o3t a~A %S Vel Y radicalS
50% A A dt=dl &t == et i th

absorbance of control — absorbance of sample
absorbance of control

Activity (%) = X 100

2.8.2. ABTS radical scavenging activity

Radical 2 A% &322 2,2'-azino-bis(3-ethylbenzthiazoline-
6-sulfonic acid (ABTS, Sigma, USA)Z Jeong et al. (2009)2]
HH S W sho] 243} T) [13]. ABTS stock solution 7
mM2] ABTS solution} 2.45 mM potassium persulfate solu-
tionZ 5% &3 & PBS (pH 7.4)Z 3] 4} 5}¢] 730 nm 140
A &g4gko] 0.80£0.020] H =5 A 2513t 53 FEE
& MeOHE ©]-§-8}o 50~500 ppm 5 =2 3|4 5}o] AL-g-5}
Aok FEHE A 235 &5 200 uLe}k 1,000 uL ABTS stock
solutiong &gsto] 1557 ¢ of A] /g 3 UV-VIS spec-
trophotometer (SCINCO, Seoul, Korea)Z A3} 730 nm I}
oA FFs SHsHth ¥4 x2S = DPPH
I} =3} gallic ac1d# ALESHA T 2259 IC+= ABTS
radicalo]] Tt A S YEFY H radical 2 50% A A dt=d]
oL 2 Lheisi

absorbance of control — absorbance of sample

Activity (%) = absorbance of control x 100
3. RESULTS AND DISCUSSION
3.1. Microbial fermentation
20 Qe u] 25 thaFat biomass®] 284 ZHhs}] ¢
afof o] Y E-S o] g7t WEF o] A% A E| 7 ek e
A kS 7E E Sl o %%%Oﬂ Bacillus subtilis's &

sho] WE B0 &R Vs AS AESHATH14]. ?HH =3}
ol B. subtilisE & 5ko] FArsE &4 o] MBHE R Afsto] b]
’\”% a2 A 0 28 7Hede HESH = SHATHIS]
Aol A= AF o] Hac] F2 AHE-E| = B. subtiliss &

°c1: "o} Alo|t (Sasa coreana Nakai)ol| HE35}ic HE &
159 F2F 37°Cofl A A s A 9 o] At &7 W& B3
ok thoFet G AR S WSk Ao R A
& 7Hs S At ALY U AYEA 2
¢ Yol vha & Aste] ofsf o] R AL olmo]
Hol%] orokoul, v 7} ;qzsu:aAE 7S me AL Bt
(polyphenols)-J S
go] o] FofF om, O]Qloﬂ
o M7 Y5}l E} AlEol EA 5t Hlis 3t
e o He sgEd ey 2 R 3 ATe
2 4% Hs ke r 25 2 5 oen [16,17], A%t |
= gES FE] Al e R 7 7he 28l 580l
a3 oo 2 A5 IAs] gt maty



66 Korean Society for Biotechnology and Bioengineering Journal 32(1): 63-70 (2017)

Before

fermentation 5 days

10 days 15 days

Fig. 1. Colors change of Sasa coreana Nakai leaf during fermenta-
tion with Bacillus subtilis.

ojr gh7 Z13HA Q1 W o)t} E thE of| 2 4] Tl 95 8
WA 5 w42 9] S A O peroxidase, poly-
phenol oxidase, proteinase, a-amylase 5 &4~ 9] 42 =7}
Sheitha Baw Qe [18). 4 E 0] Wi F 2B 480]
F7hsHe A ol gt v B e o] o3 /g4 A

ol S718}7] wiZolth [19,20].

3.2. Analysis of general composition change

3.2.1. Sugar content

FAY B AT A o) (SCN)IH R F o
8] (SC-F)9] 3£ &= (glucose) $FaFo] z+z} 283.39+1.99 mg/g,
291.1743.07 mg/g O = 7} =9k S 1, xylose, arabinose, gal-
actose, thamnose <A T 2 =& - ko] 242l ¥ ¢l T} (Table
1). AT & SO SC-No| 432.09+5.38 mg/e, SC-F7}
458.42+7.39 mg/g O 2 W Ao u]sle] Z7}slgic). St
B A3} SC-N2 glucose, fructose, galactose, xylose, arabi-
nose <A & -2 FEFS 7HA AL 9Ll o H, SC-FO e
arabinose, galactose, xylose¥t &% A ch. & (8| sho-=F
© SC-NoJ 28.1242.03 mg/g, SC-F7} 1.4+0.14 mg/e .2 ¥ &
Zof v|ato] 7FAsS Il xyloseTt - U3tA HE Fof F7}
stdth. B Aol & & @kl Z7lehal o), o4t
AL Bacillus sp.% o] §5to] WASAL A9, Pt
A% BT WE F 3 o gho] At ATHe Afole 2
5 B A} [21]. Saccharomyces cerevisiae = black teas 2
A Aofl= glucose®} fructoseS H| 35t F & ol

Table 2. Mineral content in Sasa coreana Nakai [SC-N] and fer-
mented Sasa coreana Nakai [SC-F] (Unit: pg/mL)

Minerals SC-N SC-F
Fe 90.1+£2.8 78.3+4.7
Zn 13.3+2.0 17.242.3
P 3782.3£26.0 2541.0+58.1
Na 23.2+0.9 203.3+8.9
K 11680.7+£386.2 12332.74316.7
Ca 3435.3+34.1 4136.3£32.0
Mg 1534.3+38.1 1403.0+115.2
Cu 4.1+0.1 3.5+0.6
Mn 240.6+£7.2 272.3+42.4
Total 20804.1+364.6 20987.5+345.1

ﬂ
32
T
B

ol gt Aol i AHET &, A ET v
29] 7fo| 2 ghpre|nl, w 24 o] W3}
o] At o] A GRS A5

oz M
o rr
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A2 o] §55% 7HsA o] AT,

3.2.2. Mineral content

oy B2 2 9= Fe, Zn, P, Na, K, Ca, Mg, Cu, Mnoj| tj]
sho] Al A 5holeh njy|2 & gHeko SC-N 20804.1+364.6 pg/
mL, SC-F 20987.5+345.1 pg/mL 2 9 & |y & 3}aFo|
Z7tstg o U 891 A ¢l Zpo]= ¢l 9l tH(Table 2). A Cassia
obtusifolia Y& A sFAL 1 5714 u]d| & Na, K, Ca, Mg,
PO gheo] = Zrbstglon, WAy & 223 o=
oy ghgel skt A9 §loiet 23] R & [ AR
o] u& 3teFo] M3l KO 7§ 12332.7+316.7 ug/mLZ 7}
& =W 3o = Ca, P, Mg9| o] #8tem, Cax 57}
319 o1t PO} Mg 743191t (Table 2). Na2] 79 ¢k 8.76
Hl (180.1 ug/mL) F 7513l =H o] = WA of| AHE-3F B. subti-
lis®] JEF =4 A AFES A5 A8l A3 0.95% NaCl
(saline water)o] g3FO 2 AlR T $HH ¢lo] W2 249
e Iasile wf Be vd™ AR Fel ke, &
5] Cal} KO ghFo] 7H4 wol S7kgithal shyitt [24]. o] A
d uuE A= o Mk Ao o84 B subtilisol|
off 919f AsH7}F R P HA vju|E ] Z4to] B Golsfl A
o &2 pehEr).

3.2.3. Amino acids content
FAdofn] wAbal §-2lobu] wAbel g AL % 20%9] of

Table 1. Sugar content in Sasa coreana Nakai [SC-N] and fermented Sasa coreana Nakai [SC-F] (mg/g)

Sugars Rhamnose Arabinose Galactose Glucose Xylose Fructose Total
Free sugar

SC-N N. D. 0.15+0.01 1.66+0.03 15.60+0.89 0.26+0.05 10.45+1.05 28.1242.03

SC-F N. D. 0.13+0.03 0.06+0.01 N.D. 1.21£0.10 N.D. 1.4+0.14
Component sugar

SC-N 1.44+0.04 32.13+0.52 18.27+0.27 283.39+1.99 96.86+2.56 N.D. 432.09+5.38

SC-F 1.90+0.12 33.76+0.93 16.85+0.12 291.174+3.07 114.74+3.15 N.D. 458.42+7.39

N.D.: Not detected.
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Ullt”Oﬂ tsko] AASFATE SC-NO| -/ ofw] =it 3 ok
2 58464.51+109.12 mg/100 go] 1, 11 5 Ha=ofu] . Ak 5
%P%% 27922.49+66.63 mg/100 go] ¢t} (Table 3, 4). SC-F

20 2 glutamine, glutamic acid®} asparagine, aspartic acid2]
FeFo] w=qtth SC-NO| G2jobu] At & FHE-S 32782.67+
92.49 mg/100 g0| AT, 71 % Hrobu| Al & SO 8469.60

FAJobul e At F ek 73881.94+137.59 mg/100 go] 1L,
Pazobu] e Ak F FHaF-2- 33584.59+80.11 mg/100 go] )t 1t
A Ay 9§ & % phenylalanine ] $hegFo| 714 =9k o,

£24.59 mg/100 go|glct. SC-Fo] {-ejoju|Al & Jhego
4827.83£19.76 mg/100 go|lal, HLotm|icAl F FeF
2601.50+8.79 mg/100 go] A t}. f-elofu| iAol - Hhg &

_l

Table 3. Contents of total amino acid in Sasa coreana Nakai [SC-N] and fermented Sasa coreana Nakai [SC-F] (Unit: mg/100 g)

SC-N SC-F
Cysteine & Cystine 1133.84+6.81 3648.61£5.12
Aspapagine & aspartic acid 6013.94+11.62 7260.32+14.53

Glutamine & glutamic acid

7727.87+17.57

8396.07+22.83

Serine 3513.73+£8.10 3695.28+4.58
Glycine 1089.43+10.05 4385.75+8.01
Histidine N. D. N. D.
Arginine 835.56+1.90 2586.01+5.94

Threonine 927.69+2.06 2903.74+8.71
Alanine 6417.36+£23.04 4316.11+£12.52

Proline 3125.70+9.33 4465.65+7.50
Tyrosine 684.59+4.13 1543.56+3.87

Valine 3344.51£17.30 3958.34+8.41

Methionine N. D. 50.46+0.46
Isoleucine 2331.91+15.39 2967.57+3.42
Leucine 1334.09+5.24 4941.49+11.00
Phenylalanine 13019.00+23.52 11841.05+51.85
Tryptophan 3703.35+16.66 4754.50+12.49
Lysine 3268.60+14.93 2217.90+6.00
Total essential amino acid 27922.49+66.63 33635.05+79.65

Total amino acid

58464.51+109.12

73932.41+137.13

N.D.: Not detected.

Table 4. Contents of free amino acid in Sasa coreana Nakai [SC-N] and fermented Sasa coreana Nakai [SC-F] (Unit: mg/100 g)

SC-N SC-F
Aspartic acid 2368.37+18.89 357.67+2.08
Glutamic acid 450.17+£5.03 1447.17+£8.25
Asparagine 1885.33+4.51 N. D.
Serine 2915.67+17.21 N. D.
Glutamin 3194.67+18.23 N. D.
Glycine 356.01+4.39 N. D.
Histidine N. D. N. D.
Arginine 448.70+£3.6 N. D.
Threonine 713.17+£3.25 686.33+8.5
Alanine 5986.67+27.23 150.17+4.19
Proline 2722.33+£22.5 N. D.
Tyrosine 2058.33+17.56 271.33+£8.08
Valine 2650.33+9.7 N. D.
Methionine 139.33+2.52 N. D.
Cysteine 1926.83£7.29 N. D.
Isoleucine 1445.33+£8.08 N. D.
Leucine 1082.33£10.5 N. D.
Phenylalanine 1755.33+6.43 1915.17+£13.42
Tryptophan 476.67+3.06 N. D.
Lysine 207.10£1.65 N.D.
Total essential amino acid 8469.60+24.59 2601.50+8.79
Total free amino acid 32782.67+92.49 4827.83£19.76

N.D.: Not detected.
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obu| Ak ghEFo] 85% o]AF 743 o H, glutamic acid2}
phenylalanine2 ¥t A of H|3f| =751t A]&9] Ergof
/\}Q—E] = Bacillus sp. &+ Aspergillus sp.= 723} chul 2] Ba]
A2 AAFE] AZo] 2aE AL A B} HE :g],
OPUli*F ° 2 fofohs Aom A A O‘E} [25]. ¥a
ool eol SIS o 5} g 7 A
AHLEl = ATE Bt} ol HE3SE B subtilis7} Tl 2]
S 54T BHIR A0 ol Ak Aaglo Auel
Lo & FolHtt. o E A B subtilisg o]-§5Fo] 59 =
sl B § A obulietke) skl 2713
t}ar 3} AT} [26]. Lactobacillus plantarum: starter2 ©]-8-3}
o] Oenococcus oenis WA TFo] 9F01-S A28 A] W of A
L5 L. plantarum©] arginine2 135} ornithineS 435}
™ A arginine $FF0| {H:??}E}_L 3t} [27]. 5 B. subtilis
£ o] 83 F(HF)S LastdS o arginine> 7rAdk4 AL
cysteine> HEE A &gkom, ]_ B. subtilis7} arginine}
SHHow 43 ATlet sholet 28]

:{

_HE rl

AN O
—=

cysteine2

3.3. Analysis of polyphenols and catechins
3.3.1. Total polyphenols content (TPC) and total flavonoids
content (TFC)
A& 9] o) A 9] gHALSE A B2 flavonoids, carotenoids, phe-
nolic compounds®} & &-¢] vitamin A, C, E7} 3121, radical
A7) E37 Floluk AR, qALeE 8 So) AlelEH S A1
o} [29]. 7HA W2 o532 2} X] 31= polyphenols2 flavonoid,
tannin@} Zro] 27 o]Ate] Wk 18]S 7}X|= phenolic
compoundsE F5}H, AEo] AHHA S35 P o=
LA E B35 9d) Yitshe 2= G A Tk [30].
Phenolic compounds= 84S &2 o) i 1A Yo ZA 5+
S A Z(ROS) 24, AFSHA] &4 of| 1), pro-inflammatory
A A 5 choFal AW o 2 HE W E 4 9l on A&
Slojy gufjof] Wo] st} [31]. SC-NZF SC-F9] total poly-
phenols content (TPC) &4 A1} 2127} 25.51+1.04 GAE mg/g,
35.3440.91 GAE mg/g 0 = 291 ] ¢l 11, total flavonoids cont-
ent (TFC)+= 217} 69.64+0.26 QE mg/g, 80.57+0.22 QE mg/g
o2 Wg 3 TPCY} TFC7} 2718tk (Fig. 2). iHi A 3-0]
ol 3t W}= B. subtilis7t WY/ 8t= 7 al] Aol 714
A ® FREC WaTt XY == 8 B subtilis7} 2873
Sl= A A9 93) phenolic glycosides”| 7531 ] o] agly-
cone©| AY/J = A phenolic 3}3}= 0] 571517 wfjZof 3HAt
3} a}7} =713kl ar 31T} [32]. Okra (Abelmoschus escul-
entus) S} (seeds) & =AL>- Fof| B3 & HastyS uf 24
Al7Fdkda A] total polyphenolsi} total flavonoids o] | of
= A= A A be] AojdpE Fagirtal shelct [33).

3.3.2. Total catechins content (TCC)
Flavonoids = 321 ¢ catechin A<} 5}
o] 9121, polyphenolsy} THA| WH--4d At4 F& B4
AATHE s st FAitst 4=

100
= SC-N
80 == SC-F
< 60
(0]
5
O 40
20
TPC TFC TCC
[GAE mg/g] [QE mg/g] [mg/mL]

Fig. 2. Total polyphenol, total flavonoid and catechin contents of
Sasa coreana Nakai extracts [SC-N] and fermented Sasa coreana
Nakai extracts [SC-F].

Table 5. Contents of catechins in Sasa coreana Nakai [SC-N] and
fermented Sasa coreana Nakai [SC-F] (Unit: mg/L)

SC-N SC-F
(+)-Catechin 9.59+0.46 19.88+0.91
(-)-Epigallocatechin-3-gallate 0.39+0.12 0.47+0.07
(-)-Epicatechin 34.10+0.87 20.72+1.04
(-)-Gallocatechin-3-gallate 3.62+0.21 5.51+0.23
(-)-Epicatechin-3-gallate 10.43+0.56 3.42+0.20
(-)-Catechin-3-gallate 11.50+0.58 8.23+£0.69
Total 69.64+0.94 58.234+0.76

SC-N1} SC-F9] (+)-catechin, (-)-epigallocatechin-3-gallate, (-)-
gallocatechin-3-gallate®] 3+&F-2 %715} 11, (-)-epicatechin,
(-)-epicatechin-3-gallate, (-)-catechin-3-gallate 2] -2 7+ 45}
&t} (Table 5). Total catechin content (TCC)E SC-N 69.64+
0.94 mg/L, SC-F 58.23+£0.76 mg/LE W& 3 7+43}%it} (Fig.

2). o]¥A W& F catechin FHegFo] TFAdk= o]f= YA}
Z 3 &)= 59F catechin®] polyphenol oxidaseo] ]3] theafla-
vini} thearubigins 22 dimeric compoundsE- A Al 35}7| wj &
O 2 AbrETH[35]. &2 H Q1o A o A= glycoside 4
sto] ZojA 1 aglyconesC & E3H S 2 M polyphenols?)]
A2l WSty A 7Ickal s}tk [36]. Brassica campestris
L. ssp. chinensis var. communis®} Brassica juncea Coss Y-S
a5 wf ExbEFo] 22 compoundsEo] EHQ1E ], ‘?zf
1 Zof = flavonoid2] aglycones®] $]2] 79 glycoside A o]
A A= 7] wiolvh [37]. A ARl A 4 A A8

3t 4= Q1= aglycone & E| 9] polyphenol®] F71= H2 =2
58 e % o

3.4. Antioxidant activity analysis

A& 9] TPCO| W sh= HAtstel Ab/dol Q7] wfof Wa
T b 9] TPC W sto] theh W a avhE gelsh= A 0|
g 4Zo|t}, whahA o 34 Q] radical2 DPPH radical®} ABTS
radicalo]] o3t AA %L 3213519t SC-N¥} SC-F&] DPPH
radical¥} ABTS radical 2752 3Feldt A1}, =59 =&
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Fig. 3. Anti-oxidant activities of Sasa coreana Nakai extracts [SC-
N, @] and fermented Sasa coreana Nakai extracts [SC-F, O]. (a)
DPPH radical scavenging activity. (b) ABTS radical scavenging
activity.
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