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Abstract

This study evaluated the composition two popular species of edible bamboo shoots in Korea (Phyllostachyspubescens
and Sinoarundinarianigra) and the effect of their abundant dietary fiber on intestinal microorganisms in healthy young
women. The ranges of total moisture, crude protein, crude lipid, crude ash, and dietary fiber content were 87.190.8,
2.943.5, 0.150.39, 0.411.05, and 4.206.15% (wet weight basis), respectively. Moisture and crude ash content increased
after heat treatment; however, crude protein, crude lipid, and dietary fiber content were reduced after heating. The major
minerals found in bamboo shoots were potassium, phosphorous, sulfur, magnesium, and calcium. In addition, glucose and
fructose were abundant free sugars, while asparagine and tyrosine were the most abundant free amino acids. Approximately
70% of the total free fatty acids found in bamboo shoots were linoleic acid and linolenic acid. The ascorbic acid content was
6.60~17.56 mg/100 g (wet weight basis), and one phenolic compound, p-hydroxy benzoic acid, was 0.10.2% (wet weight
basis) and detected by HPLC analysis. The intake of bamboo shoots for seven days significantly increased viable cell counts
of Lactobacillus spp. and reduced viable cell counts of Bacteriodes spp. in feces (p<0.05). In our data, bamboo shoots may

be useful in the food industry as high dietary fiber ingredients.
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Y= o}dulid 4180 Gramineae ZH(family)dll £31=
SR A ER A FAbl 60~902, 1,100~1,500 o Fo] A

sk Qou], WEe 23 20 el Bk, Seluere it
T BE Rae) oRre S el sk k. tivt
B Bgolaloleld Alel Falel QoA 2 elulg 71t}
£3] AArE ASAG A8} 717 ARZE A,

FEoh AAEEANE AMEEE T 3 ol 8= k.
AA ] A ke vy 57 % A7kl HAT F Ue A2
oF 3,000 E(species)el2tal G UARE, AA| HFH L A
AL Phyllostachys, Sinoarundinaria, Bambusa, —1Z|3L
Dendrocalamus 5 2 714 (genus)oll B33}t
Cusack(1999)y> d AAIZ o2 vjid 2uigt & o]d9]
o] ARjETAL Bl on, o] F of 3uk Eo] S

e 2

flo 4x

S=tol| ] Al sl F8 FE2 PhyllostachysZolth. LWk
o7 o e XE T )N Eohds ojg
Ak #-8 A3} (Kleinhenz 5 2000). E552] 28379191
2719} WS o]F= A2 AX Esle} Aol mEA A
oy I F9E F¥<Z(bundle sheath)2} Bl thkol
FHMG 2ol BWEal UTHFarrelly 1984). 42 49
ZTHE 699 —’Fﬁ}ﬂﬂ ,H R S o5 AFEH
(Kleinhenz 5 2000). €7 == F52 sl 19H o]
A, S o R £8k § Aol Bsd 2-3
A Uof] B3y} Ho] g xIth(Zhang 5 2000; Luo 5
2002; Wang 2002). FH2 Hr|7be] #How, A2
(20~25°CyollA 31 A& Bto] 7hssitt AWE Zgjdd
#(LDPE)S.2 XAsle] 0°C o]3ke] Ao Byshd A%
717k0] 28Y oo g AXEThe Havt lth(Kleinhenz &
2000).
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B S 2o] =2 ,
AA| Faj et AR, 28]l S Ao Hsg of
2o AL R T2 Aol TS 7R
ATHKNS, 2010). 2olrdfe 17d3ellA nlashyd 4=
A EAlsle 783 AES] F248 X8k prebiotics

sl staL FuE A s, A SHAIES GEAIOR
A IR A3 SAES AT a3 o
(Gibson & Roberfroid 1995; Martinez 5 2013). =<0l A
L Aol dfE 35 BRF TS F Ewle AHEol=
S WA A3 A8 AP/ lithocholic acide}
deoxycholic acid®] H]-&o] Fojxo=z 74t AxE Hi
3k A7} ATH(Shimizu 5 1996). T3 WE30] = Ry
ZHA| == dichloromethane F5%5°] Staphylococcus aureus
off thsfo] kgl ol HAE Atk (Tanaka 5 2011).

G FEutlA S0l 7R Bol AL e A
o F shteln, ALEEe] AEE AREHE thvHHEe of
et 2188 918k S<eo] A=A vt g@delld 7 Bol
A= F52 BES(EFT, Phyllostachys pubescens),
EZ(EWY, Sinoarundinaria nigra), 123 SE5(FU,
Phyllostachys bambusoides)°1t. @A A= 80| o]
FojA =], BEFHS 49 UV H Fgsl, 25 59 F
T7FH, 283 452 69 WA FEo] 7hssitt AA
ARl F<o] A719F A, E|al 249 XdE A HE
=, 5, 2P0 45 Foltk. S5 AAde] von, Al
oM Ases FTEHE FoP7] ofdtke ol Wil o]
of ik A7t F=53 Aotk wmEkA & AFelxe B
Foll AHYshs WESFH w50 I At Fo] ddE
I Aol o, 2l HwA SEE 5o dEs A

N
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slo] Fg o] &g AT VIRARRE o]&atala} ST
T3 A7 oA 8BS e R S sANx Y-S
7hzHEl o] AFel Hrlste] ZE|gh & ofxl 2k} 712
So2 A std(GR60g/Yd, H1FxE 715)(Park & Jhon
2009) Z<=2] Ao] A7t A A AE A6 mAE
FEFe It} At

N AE 9 uh

1. 5% AE Fd|
B Aol AH8E 2 F O FeE UES
(Phyllostachys pubescens, P)3}t = (Sinoarundinaria nigra,
Syeltt. S Apl7E AlRtE = 49 9EE 6d 27
e en, AFA7E A7 Ft wiY A 2 S
ARl 7P F8E SA] F7A RS BVIA] A
2 A7 g $(B) 1A17E ool HAARE 7hA kA (8
=] A AEe W § adig, R) I 248kl -70
Feldet. =271 il 43 S22 55
24 71(FM-691C, HANOL, Korea)%
rpfste] 2E A5 & E9E - 100 mesh A FH3
|52 ARESISih BE AlRe] 4

2. 5= 24 Uy
D ]

(AOAC 2000)°] #A1E =4
g T4 Axy, =AY
Kjeldahl', 212|531 2332 3|3PH S o]-8-at 4 ekiTh

2) & Aol = B4

2]o] 4= AOACH(AOAC 2000)S o]&3fe] a3} 7+
o] B3N B4 AXe BUAIE 1g7 0.05 M(pH 8.2)
MES-Tris buffer 40 mLE 600 mL H]o]#A ol Y3l wiug
7] (Corning, NY, USA)E o] &3l 587F &35ttt
2 &3k Algol 0.1 mLe] o-amylaseE H7F6la EF0lF
3UZ 92 F 100°CY] FFxolA 1587 wiketa A
HESATZTE A4 307 ¥ $ 0.1 mL protease(50
mg/mL 0.05M MES-Tris buffer)S ¥ 60°C X5
Zo|A 3087F WA AT o] 5mLe] 0.561 N HCIZ
0.1 mL®] amyloglucosidaseE ¥3. 60°C &40 30
B HRSAIZATE &4 WSS HAA)7)7] flske] 60°C
95% oEHE-S 225 mL B2 § A-200A hyste] o)
£ HAAAT o] | crucible(2G3, TWAKI, USA)d]
filtering aidZ 0.5 g celiteZ ¥ FYI#3 & 15 mLe]
78% oEEE, 95% ollERE, oME =AE AlF 3k 105°C
B AxH o FAE SHBGT T AoldR T o
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w3 7ro] ALkt F Aol T (%)=[(W2-W1)/SW]
x1000]9, ojm} W1& &2F crucibled] FA|, W2 £4 3
S crucible?] FA|, 28] SWE B4 AFEE AR

Alolet.

1o

o

T4 54 Azxd 2% A7 03 g 13 ik sm
€ 50mL BIZE §7]°] 23l 150°C #AFF 2] 71 wgty]
(MSH-MP6, th&+}8}, Korea)ollA 6417} 71E3sle] Had
ANEE YT § Dol R sl B4E AER AR
Sttt 49L& ICP-AES(Optical Emission Spectrometer,
Optima 4300 DV, Perkin Elmer, Wellesley, MA, USA)&
ol g3l oM, 9 S 207K, UNEES 317K 7]
AL A 42712 Radio Frequency generator,
40 MHz free-running solid RF; Radio Frequency power,
1300W; Argon gas flow rate, [Nubulizer gas flow fate
(0.8 M/min), Auxiliary as flow rate(0.2 L/min)], Plasma
gas flow rate(15 L/min); torch, quartz torch, alumina
injector(2.0 mmID); Optical system, Dual SCD(Segmented-

array Charged-coupled device Detector)©] 31t}

4) 72T 24

FEBS thedt 2ol SASAT £ AE 6mgs |
mL HPLCE waterol] 2] 1A17F &<t vortexing ¥, 0.45
um syringe filter2 oJ3€ A]E 1.0~1.5 ugS HPLCo| F
ATt 4ol CarboPac PA1 column(4.5x250 mm,
Dionex, Sunnyvale, CA, USA)°] #2¥ Bio-LC EX-600
(Dionex, Sunnyvale, USA)S A3t}

5) obr|=t 24

op] =2k phenylisothiocyanate(PITC)S ARE-5le] opm]=Ak
= precolumn f=A8F 2|21 F- 4 5l= Waters Associates
PICO-TAGTMMH (Bidlingmeyer 5 1984)2 o]&3lo] #4
ST & oAk AR 10.0 mge ko] 7REalekL
PITCE fEA3} A7l A& 1.6 mL A 10 uLE 35t
HPLC(Waters 510, Waters Inc., USA)°| F=Y3FATh #2
ol =2k AR 102mge T/ 04mLol] £33t &
10,000xgoA 1052 <t A4lEe] sl 2 FadellA 10
uL= Fste] HPLCO FUskith. 197419 & opv| =4k
217KA19] 2] oAk SRS A s o, Al #
A Z7A-& Instrument, Waters 510; Column, Waters Pico-
tag column; Mobile phase, 140 mM sodium acetate+6%
acetonitrile; Detector, Waters 996 photodiode array detector

(PDA), 254 nm; Injection volume, 10 pLo]Sith.

6) Ak 24 A

g o ~F{(fatty acids methyl esters, FAMEs) F&WHo 2
FEot] EAITE 28 AR 5 022 FHsk] S5mL
©] 0.5N NaOH in MeOHE 7}3le] 5%7+ 48 4

SR A7 ¥ 14% BF3-MeOH 5 mLE ¥ 287+ T
7FEsIA . Whgo]l B Alge] AWt #32
5mLEZ F&3}l% Gas chromatography(GC, HP-5890,
Hewlett Packard, USA)E #AI3}Hth. GCY #4271
HP-FFAP column, 0.32 mm i.d.x25mx0.25 um; injector
temperature, 230°C; detector temperature, 250°C; carrier

gas, H2; flow rate, 1.5 mL/min; split ratio, 1:30°] 21t}

7) Ascorbic acide} ¥EA 3}5tEe] £

Ascorbic acide} #lEdslES] 48 95l XS
0.3 22 99.9% WE-S(Merck, USA) 100 mLz} £3+3te] 30
17} vortexing@ 3 14,000 rpmoilA] 2087 941225199}
o] & A5NME 045um syringe filter® ] Z}3le] HPLC
(LC-900, Jasco International Co., Ltd, Japan)Z 4] 3} T}
29 HEZAL Column, p-BondapakTM C17(i.d. 3.9x
300 mm); Detector, UV-975(Jasco International, Japan);
Detection wavelength, 254 nm; Mobile phase, 13% MeOH,
1% HAc(gradient elution); Flow rate, 1.0 mL/min; Chart
speed, 2 mm/min)¢|At}. EFAIEE 0.l mgmL =
99.9% MEFEo] & =21 % 0.45 um syringe filter® o3}
slal 2 10 pLE FU8te] standard curveE LAt

=

Z 9 QA U F5 3

A 21L& Park & Inon(2009)014 ARg-3l ¥z 7He 2
o] % F, AIEANF 2 B 502 Al
Aok WHS 7k Aeshd o Aok Age A
gk 2FgSegol] st 2 20~-22412] A7LEE o)
S e R st o A3 EE2 diA ol A
FHFE 6.120.2 g/dayZ A gH2] 79 2013.1£67.0 kealSlS
o, <2 Aoldf A3 H 28.3+0.7 g/day)yS 1995.7+79.2
kecal o}, SR Te FAAZ T wa) Fl2HE 5o
2 AZg F opp Ak} Ao 7 AR FH|ste] 2]o]o
ek AR glo] AT F JEF ST FAAx B
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3) ¥H v E FF 24

HH AlEs Wi 5 108 ool PR APdR &
A A B 0.1~02 g0l 2z D G714 349
(0.45% KH,PO,, 0.6% Na,HPO*, 0.05% L-cysteine - HCl,
0.05% Tween 80, 0.1% Bacto agar):} 0.85% B A4
58 o] Atz oz sMska Zbzte) AeHel v] g
WA AFgale] HleliT). & €714 vlaEe) malE
2+ BL(Glucose-blood liver) agar®} EG agars A3,
% 3714 vAAEL plate count agar(Merck, USA)2} blood
agar(Asan phrmaceutical, Korea)s AH8-3}1th. Bacteroides,
Bifidobacterium, Lactobacillus, Staphylococcus, Escherichia
coli®] AR 2= 7+t NBGT(Neomycin sulfate-brilliant
green-taurocholate) agar, Bifidobacterium-selective(BBL, UK)
agar, m-LBS(modified-Lactobacillus selective, Merck, USA)
agar, PEES(Phenylethyl alcohol egg yolk suspension) agar,
DHL (Deoxycholate-hydrogen sulfide-lactose, Merck, USA)
agars ARE-SIATH £ 5714 WA EY Escherichia colr—
37°CellA 24417F %‘?l 3714 Z700M wjgsiaeH, & o
714 wAE Bacteroides Bifidobacterium, Lactobacillus,
1283 StaphylococcusZ-2 37°COIXA T2A17F &<t @714 7
BS FrAlsiaA] Hle ‘-‘GP‘}iE‘r 712 viES S1EA1= Genbox
Jar, Genbox anaerobic generator2} Anaerobic indicator
(Biomerieux, France)S ©]-&3}33c}.

4) SAAE

7} Adae] Ade W) 22922 eI 74 A
] Hdel ol duiAELE B8 ARESke] &9l
3l37 Duncan’s multiple range testS ©]-&3to] o
p<0.055 71502 AR HAS AAEISI T
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89.7-+0. 32%9} 90.8+0.79%2] g2 L‘rE‘rlH‘” © U% e
=422 PB9} SB= 217t 87.1£1.31%9F 88.9+0.63%= -4
HAh F50 F ST 248 tE ATl S
90.10~91.71%°] TEEFS 7= 202 Histe, &
T A A} fARE FE9E & AATHCho
1976; Cheong 5 1989; Han 5 1993; Yoo & 1999).
Ao A FwF ke Fo) RIS Role HS &
= oA A7 ofrhe] sl o8k Alojgla F3H
Soo] 2 E FEF2 2.70~3.50%(w/w, wet basis) H
9om, FE(S)HT BEFP)el, A STHTE 4
94 u}unﬁ sLEko] 1.—_01—1—/]_ x;qul-g 0.15~0.39% 1%1_,,]_/] %L
T, ZI)EL 041~1.05% B9 e 7HE Aoz &
Z\ﬂ,E]MD]— ;Hxﬂxq o= __%T_/,:Q. é&-% _@ zu]-uﬂzl t‘ﬂ—aoko] Cllk
10~20% S7Fellar, 23 2 ARk Axo] FFo=
a8kt ol S8 XA AlF s A F1-
o] %H%Vl el AoR FEETH S50 IS
AT S ATFEoNME T d gl 2.27~4.37%, ZA]
e 0.21~0. 48%, T3 Z3EL 034~0.40% FEFS 7}
YAl BAIERY(Cho 5 1976; Cheong 5 1989; Han &
1993; Ferreira 5 1998; Yoo & 1999).

(L o rﬂ

<ol ST T Aol e 5 AIRE AR) T
F PR, 528(51.271)%; PB, 6.15(47.66)%; SR, 4.20(45.65)%;
SB, 5.85(52.71)%= ZRI=ATE S| F5ol wet uow
f+ gl Apel7h dllor, FE(P)e] BFH()EY =

TS eI ol dRbF O R A 8hs H59 %%—
o] E=oln, BEFHS 2F o] Ttste] ARt WE

o o MR A QB AL & g Aotk P

e 3 Fol vehd Aol Fwel S7HPBS SBYE
1. LB B2t RGP 2] 7108 RO FEHTh F2e0) Hola
Q50 AR T M) BT S0 ARG SRT ¢ UU 249 0E arAEe EE e ue
<Table 1> General compositions and total dietary fiber contents of bamboo shoots Mean+SD
» Content (wet weight basis)
Composition PRV ) 0 SBY
Moisture (%o) 89.7+0.32 87.1£1.31 90.8+0.79 88.9+0.63
Crude protein (%) 2.94+0.53 3.50+0.85 2.70+0.02 3.11£0.13
Crude lipid (%) 0.15+0.01 0.39+0.21 0.23£0.10 0.29+0.09
Crude ash (%) 1.05+0.23 0.67+0.08 0.98+0.02 0.41£0.10
Vitamin A (R.E.) 0 0 0 0
Vitamin C (ug) 0 0 0 0
Vitamin E (mg) 0.4 0 0 0
Total dietary fiber (%) 5.28+0.30 6.15+0.13 4.20+0.21 5.85+£0.22
(%, dry basis) (51.27+2.91) (47.66+1.00) (45.65+2.28) (52.711.98)

DPR: P. pubescens, raw; 2PB: P. pubescens, boiled; *’SR: S. nigra, raw; ¥SB: S nigra, boiled



506 BWEREEFECLBET Vol 28, No. 5(2013)

02 $X2 B3t Muguchi 5(1998)S 54.9%01 A
71.6%(7 NE T 715) W91 Aoldf s Baskd
3, Han 5(1993)2 62.5%2] T ANE TF 715)S 1
AT 2 ATl ZAR S AlEe 45.65%C14
52.71% Hle] Aol dge Uehlle 2o 2lso,
7128 AfEre tha W FAot) ol A
A o] | o AHE 7 el wE xjolkal
FEE Sl ANE AHAES Tkl & o S5l 3
L5 & Ao|M8 dlgpo] 7o ATl £3l= ofATEA
*(49%)9} FNF247%)ET B =2 AE & 5 Aok o
ZA S0 2 HERE TR AolARE ol&shke 7y
2] e D Qg AT okt AztE Tk B AN =
A S R Sl R Aol g EAssA
9 7180 Bl 9 S0l FHE AoldRe A AR
7IE 6227%% B2 TS Eﬂft}@mk & Jhon 2006).
mEba S0 Aol e S 3 FelE HFH E olg
o] 7FssteE AlHol AARle] o] &o] 7Fsd Zow ATt
1=

<Table 2> YERNSL
. AJA T, HAA o=z
AWE u K, P, S, Mg, 28] Ca A8 =& ks W
Ak 3U71A B4 g 713 FolA As, Be, Se, Li, Cd,
Co, Cr, Pb, Hg, Ni, Ag, Ge, Mo, Ti, W, ZL2]2 Zr2 7
Z5H olat= EAEATHAT AAIFA] ). & Aol
Al Kol S0l 7P Bol gHrEo] Aeg 21 & U
o, I sk & AR S 7]F 100g T 102.09~ 34731
mg WZ F(271.6~728.4 mg), 7AH(245.5~545.6 mg), &
(266.4~4153 mg), ILTvH212.2~375.8 mg), L8| obJr
(1142~177.1 mg)¢} HIZ=8}ch. 718 F38F K u}—_E~ P
o] ghf-Fo] Egom, 1 FFS 38.79~74.55 mgo =
(15.2~34.7 mg), B(31.4~543 mg), ILT"H21.5~41.9 mg),
F1(18.2~30.2 mg)RTh =37 7H21(30.8~69.8 mg)e} H]Z=5}
o S A S A S BRlA Hlsss d e R &
AHS & 5 AATE Mg A ol Ca 4k S0

<Table 2> Mineral content of bamboo shoots

. Content (mg/100 g, wet weight basis)
Mineral

PR" PB? SRY SBY
K 288.78 219.78 34731 262.09
p 67.14 58.79 7455 65.88
S 2734 27.06 31.53 3333
Mg 11.98 7.88 16.58 9.19
Ca 19.86 26.12 1733 2123
Si 3.52 3.11 445 1.90
Mn 0.96 0.83 046 0.35
Zn 0.85 0.52 0.80 0.69
Fe 037 042 0.39 0.29
Na 0.19 0.45 0.19 0.33
Al 0.14 0.30 0.12 0.25
Cu 0.12 0.14 0.16 0.14
Ba 0.07 0.16 0.07 0.02
Sr 0.05 0.23 0.05 0.14

DPR: P. pubescens, raw; 2PB: P. pubescens, boiled; ¥SR: S. nigra,
raw; YSB: S nigra, boiled

Al AR =2 S UERHATE Mg 7.88~16.58
mgO & %-(5.313.0 mg)9t HAK(1.03~2.30 mg)Et} BIL, Ca
2 OE AXREF HwAY o 5 FEoth(Lee &
Jang, 2000). W&}A F<ol= K, P, S, Mg, 22|32 Ca9l
SNE B FHL YepIon), o] B e Aass

H|S=ab AL ofF =& F<Folt}. B3 As, Cd, Cr, Pb9} Hg
3 2 @ PR waEx Qoton], A2 o =
538 715790] HAlE Se, Ge 59 7714 oA LAEA|

=
oIt A Eed) 4hS =5 T8a 5 EE Aol &
[e)
R

Feld S B9 Ao <Table 30 AAEIACE &£
ATolr BAE FEL 2.62-5.05%2] FElF TS A
= Ao iAo, g2 fructose, glucose, galactose
sucrose =22 EUTH A F<oo] 4k Sl Hlste] =
1Y TS Uepien, WES(PRY PN)o] '\L‘:'T(SR
I SB)ET}F E2 TS YERHAT

<Table 3> Free sugar content of bamboo shoots Mean+SD
Content (%, dry weight basis)

e PRV PB? SR? SBY
Galactose 0.04+0.00 0.04+0.01 0.04+0.00 -
Glucose 2.04+0.21 1.01+0.03 1.92+0.33 0.77+0.02
Fructose 2.94+0.32 1.97+0.10 2.92+0.20 1.44+0.34
Sucrose - - - -

Total 5.05+0.75 3.20+0.47 4.90+0.36 2.62+0.13

DPR: P. pubescens, raw; 2PB: P. pubescens, boiled; ¥SR: S. nigra, raw; ¥SB: S nigra, boiled
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Fée0] 5 ottt 2] ofnlet 24 0 Y 24
A} <Table 49+ 5> 22F YEpARIE) & ofr)=tke PR
7.65%, PB 7.63%, SR 7.96%, 18]3L SB7} 7.86%% &+
Slal AATHH e AABIA] 2. B4 F AR F
oAt S T 10% oS AA|skE Ao EE PR A EE
73-% glutamate(12.53%), aspartate(11.97%), —L2]3L alanine
(11.08%) <=o]}om, PBOIME aspartate(12.01) 3o 1]
oA = YO F glycine(10.95%), glutamate(10.67%),
alanine(10.5%)°] ¥k HIEE EATS & & UTh AR
SR= glycine(11.02%), glutamate(10.36%), 2] 3 alanine

il

(10.06%) 2.2 o] £ oz BAFAT}. wpx|eke
Z SB AlBoAE glycine(12.79%)3} proline(10.86%)2] &
go] L oAt F 10% oV AAshe ofr|=4to] Tt

ol =4t F glutamate®} aspartate= PR, PB, SR A]E.j|A]

HI A Ee HgE X Fhe ofneAte 2 e

dl, ©]

= olnte A|59] heiE] Y Tl 27 glutamine®t
asparagine® ZH-H A= S A0 R A7HEAT) f2 ofr]
Ak & EES PR 5.65%, PB 3.51%, SR 3.00%, L2

31 SB 0.91%= A= ATk o eF AAIEHA]

Z opuiste] 7
7F AL iAo, fel obrleik
g Zpol7t el 42 g Fo =

= Z20
T =

o

a7 A $9] g=F Alo]
S AFEE G A Fo] o

o EAse
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sle oz FgolEArt. Al& PRI} PBE asparagine©]
23.87%%}F 41.78%=2 714 B3, U222 tyrosine©] 77}
19.86%%t 13.06%E =418k th. NR¥ NB Al&ol=
tyrosine®] Z+7} 23.81%%} 32.88%= 7Hg B o=
asparagine®| Z}7} 14.77%S} 25.62%% AASIITH BE Al
FollA asparagine’?} tyrosine®] & 52| oAkl 40% ©]
2} & AAshs S & F Ut o] A= F<ol| tyrosine
ko] =rha ¥ 738 Kozukue 5(1983), 28] tyrosines}
aspartate $5°] =T B 73F Han $(1993)9] <+ Aze}
AFSIA]TE, arginine, serine, alanine 52| 2] o}v]x=At 3
o] EUI BI3F Yoo 5(1999)2] Aeh= tha zJol7}
UAT}. 53] tryptophan 2] ofr| =4t SHFETH - ofr)
A el O WA EAESIT ol obr|igt A4S 9
F b 7S] A tryptophane] =4 o] Z7] Wil
e th(Hirs & Timasheff 1983).

-~

PRI
e F

o

6. ALt =Y

ol e A Foll BAE AR §2 0.15~
0.39%MH] 2 T AE 243 A= <Table 6>3F 2Tt
220 AL inoleic acid’F 7FY =& vE2 EX)81aL
Jom, o ke 7z}t 46.9%(PR), 48.8%(PB), 49.3%(SR),
2|3 50.0%(SB)elth. F HAE FHgo] 2 opn|iqhe
linolenic acid’} XFAISFA L, 1 e 26.3%(PR), 21.1%

2] oAt g oF 50% A HATS AATH. (PB), 23.2%(SR), 2] 20.1%(SB)°ltl. Al WHAZ=
2] oAt FAL 4F9] oju|iAle] = < ZA palmitic acid”} 19.7%(PR), 21.4%(PB), 20.1%(SR), 2]
<Table 4> Total amino acid composition of bamboo shoots Mean+SD
Total Composition (%, dry matter basis)
amino acid PRV PB? SRY SBY

Cys 0.53+0.01 0.51+0.00 0.75+0.00 0.88+0.00

Asp 11.97+0.16 12.01£0.10 8.73+0.08 8.21+0.10

Glu 12.53+0.16 10.67+0.09 10.36+0.11 9.82+0.11

Ser 7.05+£0.09 7.30=0.06 6.23+0.06 6.63+£0.06

Gly 9.12+0.12 10.95+0.07 11.02+0.10 12.79+0.06

His 2.77+0.04 3.34+0.02 2.92+0.03 3.40+0.02

Arg 2.15+0.03 2.00=0.02 2.59+0.03 2.50+0.03

Thr 5.98+0.08 6.40=0.05 5.71+0.05 7.03+£0.03

Ala 11.08+0.15 10.59+0.09 10.06+0.11 9.41£0.10

Pro 7.38+0.10 8.44+0.07 8.44+0.05 10.86+0.01

Tyr 4.33+0.06 1.93+0.02 5.86+0.06 2.61+0.01

Val 6.94+0.09 7.30+0.05 7.37+0.08 7.35+0.06

Met 1.15+0.01 1.32+0.01 1.40+0.02 1.20+0.01

Cys2 0.09+0.00 0.09+0.00 0.11+0.00 0.10+0.00

Ile 4.58+0.06 4.43+0.03 4.63+0.06 4.10+0.04

Leu 7.17+0.09 7.19+£0.04 7.81£0.10 7.00+£0.08

Phe 3.24+0.05 3.53+0.02 4.11+0.04 4.10+0.02

Trp 0.08+0.00 0.05+0.00 0.05+0.00 0.04-0.00

Lys 1.92+0.03 2.02+0.02 1.94+0.03 1.78+0.04

Total 100 100 100 100

DPR: P. pubescens, raw; 2PB: P. pubescens, boiled; ¥SR: S. nigra, raw; ¥SB: S nigra, boiled
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<Table 5> Free amino acid composition of bamboo shoots Mean+=SD
Free Composition (%, dry matter basis)
amino acid PRV PB? SR SBY

Cys 0.19+0.03 0.27+0.05 0.35+0.09 0.52+0.08
Asp 0.86+0.10 1.97+0.15 2.21+0.27 0.99+0.13
Glu 3.40+0.34 2.34+0.14 4.61+0.35 4.91+0.54
Asn 23.87+£3.75 41.78+2.09 14.77+1.96 25.62+4.17
Ser 5.1941.04 7.20+0.43 2.36+0.45 1.38+0.29
Gln 16.98+2.84 5.94+1.04 8.10+1.30 7.38+1.31
Gly 0.66+0.09 0.61£0.11 1.02+0.19 0.53+0.10
His 2.60+0.38 3.43+0.66 2.79+0.44 2.90+0.50
Arg 2.374£0.35 2.04+0.17 4.22+0.45 2.16+£0.19
Thr 1.69+0.27 1.88+0.06 1.46+0.19 0.71£0.09
Ala 3.87+0.63 2.84+0.16 5.76£1.06 3.10£0.62
Pro 1.04+0.13 1.01+£0.03 0.94+0.15 0.70£0.11
Tyr 19.86+10.49 13.06+2.77 26.81£11.09 32.88+6.26
Val 3.31+0.45 3.42+0.11 4.41+0.74 3.33+0.53
Met 1.31+0.14 1.08+0.03 1.94+0.26 0.99+0.11
Cys2 0.04+0.02 0.01+0.01 0.10£0.09 0.00£0.01
Ile 2.93+0.41 2.46+0.08 3.02+0.52 2.05+0.35
Leu 3.35+0.48 2.40+0.07 5.41+£1.03 3.11+0.56
Phe 2.54+0.47 2.49+0.09 3.60+0.78 2.29+0.36
Trp 2.01+0.24 2.42+0.09 3.36+0.47 3.30+0.28
Lys 1.92+0.32 1.36+0.10 2.75+0.39 1.17+0.14
Total 100 100 100 100

DPR: P. pubescens, raw; ?PB: P. pubescens, boiled; PSR: S. nigra, raw; ¥SB: S nigra, boiled

<Table 6> Free fatty acid contents in bamboo shoots MeantSD
. Content (%, based on total crude lipid)

Fatty acid PRV PB? SR SBY
Myristic acid (Ci4) 0.30+0.00 0.52+0.01 0.20+0.00 0.21£0.01
Palmitic acid (C¢,) 19.71£1.03 21.50+0.97 20.10+0.06 20.27+0.03
Stearic acid (C,g.) 1.30+0.00 4.01£0.01 0.69+0.00 0.71£0.08
Oleic acid (Cyg.1) 2.80+0.02 2.51£0.03 3.87+0.13 5.10+£0.09
Linoleic acid (Cg,) 46.88+1.32 48.83+0.98 49.31+0.05 50.52+0.03
Linolenic acid (C,g3) 26.31+0.06 21.11£0.02 23.22+0.06 20.10+0.11
Arachidic acid (Cy.) 0.50+0.00 1.42+0.00 0.41£0.00 0.39+0.00
Behenic acid (Cy.) 1.31£0.00 2.01£0.02 1.324+0.00 1.51£0.05
Lignoceric acid (Casy) 0.90+0.00 1.22+0.00 0.91£0.01 1.18+0.00

Total 100 100 100 100

DPR: P. pubescens, raw; 2PB: P. pubescens, boiled; PSR: S. nigra, raw; ¥SB: S nigra, boiled

20.3%(SB) At A & & AUt & ATelx B4 7. Ascorbic acid2t Hl= stet=

Aol H )] ANBQ S palmltlc acid, linoleic acid®} Ascorbic acide Q1A ol dkda ) AAASE ofju) 1)
linolenic acid’} 23| X¥4F Z442] 90.0% ©)dS AT o Gk ok, esteike] gt e o= dEA dtk
& = AN, B3] B4 AW4HI linoleic acid®} linolenic (Park 5 2005). 34, p-hydrozybenzmc acide ¥ 59 €
acidZt AJe] A4k 24 5 70.0% FE=E 2| ©] oo g W o] Yo £2 a3E Yepa
Ade G2 WE=o AWAES linoleic acid’l 48.8%, 2 e @S o3 2+, g9 —Oﬂ 7“*‘101—051 R G A5
linolenic acid”} 23.0%, 22| palmitic acid’} 24.5%% =} o] = ALE UHA 3 E}(Horemans 5 2000). s

gk Han 5(1993)0) A7 Assk fAksi. o] HES At HAY W G Jo by o|sjo] T}



<Table 7> Ascorbic acid and phenolic compounds of bamboo

=429 HAUME (Component of bamboo shoots) 509

<Table 8> Effects of supplementation of dietary fiber of bamboo

shoots shoots on the fecal microflora Mean+SD
Content (%, wet weight basis) viable cell counts (Log CFU/g)
Compounds - -
PRV PB? SR SB? control diet bamboo shoots diet
Ascorbic amfl ' 12.74 17.56 7.25 6.60 Total fmaeroblc 0.15£0.40 0354026
Protocatechuic acid 0 0 0 0 bacteria
p-Hydroxy benzoic acid 0.1 0.1 02 0.1 Total aerobic bacteria 7.67+0.55 7.75£0.31
Catechin 0 0 0 0 Bifidobacterium spp. 8.73+0.27 9.00+£0.33
Caffeic acid 0 0 0 0 Lactobacillus spp. 6.80+£0.34%Y 7.28+0.30*
Chlorogenic acid 0 0 0 0 Bacteriodes spp. 8.76+0.37* 8.31+0.44*
Syringic acid 0 0 0 0 Staphylococcus spp. 2.27+1.25 2.55+1.49
p-Coumaric acid 0 0 0 0 Escherichia coli spp. 7.34+0.50 7.10+£0.46
0 0 0 0

Ferulic acid

DPR: P. pubescens, raw; 2PB: P. pubescens, boiled; ¥SR: S. nigra,
raw; YSB: S nigra, boiled

&gt A W 7158 vEplE S ASdtt mekA =
£=ol| A ascorbic acide} HEA 33 ”—% BA3tA}; &,
I A3= <Table 7> YERAATE 5= 100 g 52 ascorbic
acid S 12.74 mg(PR), 17.56 mg(PB), 7.25 mg(SR),
6.60 mg(SB)2- 2 712H(25.48 mg), IL7-7H(14.26 mg), =
(2.61 mg), HIF=(10.46 mg), FH|F(41.40 mg), A= *](2.84
mg) 59 opiFet st S W °EHH%—EEF w

1% I AFAETE 5 FEUS ¢ T AHKye

5 1993). #lEA §} SHeo RIS B S g»} U3
U]ak HEH 3}1§E°] p-hydroxybenzoic acidie™, 1 &+
&2 717} 0.1 mg(PR, PB, SB)} 0.2 mg(SR) =T} L
9] 771 QRS HAEHA Fkon, ol Al5e] A%
4 F ASEAS 7ol U AR dAdET, 2 A
TollA A 871A] g o]2]e] FlEA shEe] EAd)
gk A% FEojof & Zlog wAdHr

8. xH—HEIlAH':' xM

B AoA s Ao g o] o Z4S Ao]Agu
Zézﬂﬁi He7} obd XEAA R FFFOZA Q17ke] Fhy
M E % wste] HAE TS ZANEAT iz
(control diet)2} Z<=2](bamboo shoots diet) 3-2] P& o+
< Wish= <Table 8>l A|AISIAATE H4& HAdke &
QF & #7148 WAEF Bifidobacterum?s(genus) = °FF
Z7FId o, thadla 2] 21R1 Zol= AT, Lactobacillus
&2 F52 AFH T FolHoR F7V8IAAL, Bacteroidesss
2 FoHog TAaSIAT}. Staphylococcusss, Escherichia
coli, TR T & FAHEES A AT o] fo)Hel Hol}
AT}, Bifidobacterium?:2- N nJAE o5 F33}slia
A Age x]go}n%(Marteau 2001), HHE MAsR=
&7} -948Ith(Fukuda & 2011). Lactobacillus%E 1719
Al FeE FAktol i, 7 BE AFe] FE folH, Q17
o] FHd 83 MAER 4 Aok =3 A feld

DPR: P. pubescens, raw; 2PB: P. pubescens, boiled; *SR: S. nigra,
raw; YSB: S nigra, boiled

o] FAg oAt HENHe-S AsAZITt A S A Utk
(Bernardeau 5 2006; Zhang & 2013) Bacteroides®:2 =
= A3 A 876 log cfuw/gollA A3 5 831 log cfu/g &
2 A s eI Aoldfe] AdF7F AL A
WA HA7F B2 M S5 AAE AdFske 7ol
= o= B Al #Fo] Aaksk= B-glucuronidase,
nitroreductase ¢ WH=A A G4 FAo] =2 Fo=
BIE =Y, Bacteroides®2- ©15 845 A= 4F
Z dHA Jd e Macfarlane 5 1991), Staphylococcusss<
AellA] FelibEst 54 55 Ailshe el oE 9
#] ATHMitsuoka 1982).

Aoldfe 2 TRl wet vAdEol o8l HEEAY o]
25 += A=7F tf=2H(Gibson & Roberfroid, 1995),
&2 thAEd #52 A% Y= PIXITtHWalker
S 2011). Aoe 5(1988)2 IHFZHE EZ|3 rice bran
hemicellulose(RBH)$} high methoxylated peptin(HMP)<-
AFANA 377 FEEA AW #5S AR 43, RBH
A7RENA Bifidobacterium®] 7% o2 02 F7elA
3L, HMP 7Kl Bacteroides%2] 771 21402 S7}

]')\}\1:! S R U3IATE E3 Benno 5(1989)2 HuldF el <
8ty Bifidobacterium adolescentis®} Enterococcus faecalis
o] 7t Ao R S s WiH FH459t Bacteroidessy
Eubacterium aerofaciens 12| 3L Escherichia colit Closmdlum
&2 folHor asttal Bskdth. 22y guar
gum, pectin, bananas, plantaing 257+ HZ3lS o #4%
ZAdel zko]7F YERA] 2kt Whole-grain fiber-rich
rye bread7t AUl wAE AL s HIAHAL
(Martinez 5 2013), resistant starch, non-starch polysaccharides,
reduced carbohydrate®] A F ol 2% Fljn|AEo] W3}
gthe BRI E Slth(Walker & 2011). #3F opu} A%
] AAE A Al A W R A0l ST
BI% AdthRussell 5 2011). Al #ES o] o]l w
ot 2 23 Aol YEia FEE ol %,
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Thee 2, T, ARAGH ol LAE, ERGH} AA S
g, A4, Al J5A4EH A4, PHeE Fol %
S ma

=3 ($)

skt AloldfE olelat el tiie] 43
o]

P

TtHWoods & 1993).

V. 8ok ol A=

2 AFoM = Sl AEhe S5 FollA 7Y =2 1)
S A8 F 7 F5(8%=, Phyllostachys pubescens
I ®=, Sinoarundinaria nigra)®] YYIE 2 HFH Al A
Aol FHrAE 2 vX= S AR 51

A A EE T YRR, 3550 E55 24 e 3
g A F2 PRI FAAZ F A AMesidn F
TR, A, 2, 23, 225 Aol §F
& 7t} & AE 71E 87.1~90.8%, 2.943.5%, 0.15~0.39%,
0.411.05%, 1213 4.20~6.15% BE 7= Zoz B4
HAth F PR 23R R He Y olF St

sigont, Zeha, 2, 72T Aol FFS 1w

o} fructosew= 71 FH-oHA ERE frElgelth 2l ot
YA 2 asparagine?} tyrosine®] ZA|2] 40% ©]dS A5}
Sk &= AWke] 70% ©]/42 linoleic acid®} linolenic
acid2 1=t} Ascorbic acid TS 5 A& 715 6.60
~17.56 mg/100 g, 22|32 A3k 8714] HE4 sigHE Sl
2] p-hydroxy benzoic acidito] & A& 7% 0.1~0.2% A
SHATE 7Y T LY AolAdF AFFE FEoE o
Az S2lol= Aol Agkalolol] Blste] 4F Fofl E#
AN LactobacillusE0] 2& 02 2718152, Bacteriodes
42 fojHog At & Ao EA4% S5 4

AHES FF 552 o189 UID 1FHES Az

AAtel 2
o RS 20138PAE AT FEAFATI At

ol ot} A= AFHH
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