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Abstract: Bamboo is a plant belonging to the Gramineae
family, and can be used as valuable bioresources for many
industrial applications. Bamboo has some useful properties
and having a lot of beneficial uses such as a bamboo ware,
agriculture material, building construction material, pulp-
wood, etc. Bamboo stem has a large amount of active ingredi-
ents that those of bamboo leaves. The stem of bamboo can be
processed into various biomaterials including cellulose and
lignin, and sometimes uses as foods, cosmetics and medi-
cines using stem extracts with polyphenol compounds. For
cosmetic applications of bamboo stems, especially, the con-
stituents of bamboo stem are suitable for inner beauty (cos-
metic food) products showing antioxidant and UV-protecting
activities. This review summaries the recent literature data
and discusses the versatile uses of bamboo stem and its
extracts mainly for cosmetic application.

Keywords: Bamboo stem, Cellulose, Lignin, Cosmetics, Inner
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1. INTRODUCTION

L1 qu59 §4
W (Phyllostachys)= o 258 -2 U2hE H| 23 obA]
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|t} [6]. o] 2 2ol LI £719] ARYIA 28 ke vhS:
$E3 Aolu], 53] 7154 A Fo|t 7154 BAE Hok
ol A= 4% A2 e ik whebA 2 o] A 72
w8l 24 9 WA U 2719) et 2412 E3) Y

PVEA b o o) gABE ek w A ek AL St

12. 9u4Re 279 Fye 2z ag

GbRs A AR e R 2o s1°0] A ] 47°9] 1 o] 2
Fohi1 90 m, A H 0 2L obMlok AL 1] HY
e Ik, of )7} A W vl o] x| o3} ol
ofule}7} x| ofof] B0} 9.0, Teko] Yol o w2, 2
FHlo}, oz e|7hol ie 4= 105t had] S o] Qlt} [7]. & Al Al
Ao g bt o] FAH A2 oF 36,7773 hao] iz, A4
0] 32%= #9831 9o, 1 2 oF 65%, 23,6207 hav} of
Kok ool 4 2t gtk [8]. oblof A olo] EEEE
Abm B 01 % 3009t ha, o] QFu} 1503 ha, T gk 179} ha, Y&
178} haol 3 $-2] LYo oF 57 hao|c} 9], oFAlokA] o o] 4
iRl 47 7| 9e B E AH o o] 2
E AT AT AN WUHO] v TIYER 2AE Y
o, FiH o] 7p4 & Ueh= ¢l (India)= A 11,361
% ha= LERRET (Table 2). -2 uhafof] 281 Q= Hjut
wo| £2L 13%0]0, JEH | £5-2 Yo (Phllostachys
bambusoides), %t (Phyllostachys nigra vqr. Enonis Stapf.) %
WEZ (Phyllostachys pubescens) 2.2 E3] £252 2L}
2ho] it A bof| Tk o = AAYSRaL QlTt (Table 1, 3). 71 €]
of 25, o]} o HFE - AUE| T gLonl, A A
AP A AT a0 A 2016 11 o] 33 27 ol Al =1 9]
AA| b 82 24,111 ha= FAME| QIT} [10]. E3F 2277}
AR AT G FoR ol 0], WESS AL
o, o] 37HF 2] A4 Z-2 A2 W ol 7} 22,998 haz A of
U5 el oF 95.4%01c [11]. 2| Ueol 4 o Ab) %
7P A e 22 A HEA G L2 M, 2015 7]
oFe] LR H A2 % 2,048 haz TfetE| gl ou], 2|y
EHAHO 2L YA 676 ha, B3 657 haZ 713 W2 @
A& AL Lo, Table 3] LrEfH AT} [12]. 2190l &
A 595 ha, ‘B 466 ha, tE ™ 448 ha s+ 0. &2 ZALE 1S
o, thupie SR E2H A G 333 ha, S () 856
ha, == 73 ha § 12, AF=0] 848 ha, 7| €} o]t} &7} 137 ha
S AHASRAL ek o] 2 SEFER 45.7%), &

Table 1. Classification of domestic bamboo

o (26.9%), D (26.2%), BE= (OF 1.3%)= 02 YEHE S
o, i UHE 0] Hpo] @ A FgE2- 462,352 E (ton) &2 AL
ATk [13]. b7 A A 9] £ W4 ¥ 9= 0.5 ha v]He] of
- $20] 11,808 ha® A HA o] AWE o]/ (51.3%)2 AFA]
Fgom, thRE AHA (1 hav]yh)e] B3 Fe)S 2} [14].
St A o] TR &5, B, s, skl
&, LU F, @F, A=, 35, A, 23, AR, o,
7, 23, A2t 5ol glon, ol RSl o
&2 =5 4 7 5ko] Table 30 Lrek )Tt
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Phyllostachy

Sasa

Phyllostachys bambusoides

Phyllostachys nigra vqr. Enonis Stapf-
Phyllostachys pubescens

Phyllotachys heterocycla (Carr.) Mitford
Phyllotachys auera Carr. ex A. et C. Riviere

Sasa borealis (Hack.) Makino

Sasa kurilnesis (Rup.) Makino et shibata
Sasa quelpaertensis

Pseudosasa japonica

Sasa coreana (Nakai)

Sasa chiisanensis (Nakai)

Sasa gracilis (Nakai)

Arundinaria simonii A. et C. Riviere
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Table 2. Bamboo forest in Asia, Africa and Latin America in 2005

Country Area of bamboo (1,000 ha) Area of bamboo (Percentage)

Total Asia 23,620 64.22%
Bangladesh 83 0.23%
Cambodia 29 0.08%
China 5,444 14.80%

India 11,361 30.89%
Indonesia 2,081 5.66%
Japan 154 0.42%

Lao People’s Democratic Republic 1,612 4.38%
Malaysia 677 1.84%
Myanmar 859 2.34%
Pakistan 20 0.05%
Papua New Guinea 45 0.12%
Philippines 172 0.47%
Republic of Korea 6 0.02%
Sri Lanka 3 0.01%
Thailand 261 0.71%

Viet Nam 813 221%
Total Africa 2,758 7.50%
Ethiopia 849 2.31%
Kenya 124 0.34%
Nigeria 1,590 4.32%
Uganda 67 0.18%
United Republic of Tanzania 128 0.35%
Total Latin America 10,399 28.28%
Brazil 9,300 25.29%

Chile 900 2.45%
Ecuador 9 0.02%

Peru 190 0.52%

Grand Total 36,777 100%

*The citation chart from the book: world bamboo resource which is published by Food and Agriculture Organization in 2007.

Table 3. Distribution of domestic bamboo species

Region Mixed P.B. PN.H PPM Etc. Total
Gyeongsangnam-do 38% 18% 30% 13% 1% 100%
Gyeongsangbuk-do 17% 25% 24% 2% 32% 100%

Gyeonggi-do - - - - 100% 100%
Gangwon-do 15% - 70% - 5% 100%
Chungcheongbuk-do 17% 6% 31% - 46% 100%
Chungcheongnam-do - 90% 7% 1% 2% 100%
Jeollabuk-do 35% 12% 39% - 14% 100%
Jeollanam-do 6% 230 34% 2% 28% 100%
jeju Island - - - - 100% 100%
Total 10,365ha 6,112ha 6,230ha 291ha 1,116ha 24,114ha
*It has shown that distribution in domestic (South Korea) species of bamboo.
*The table typed five kinds group with percentage in each.
FHoE IPFE A Y] A Gol FHAQ Hietol H QS HE FoFRE AASte] YL Fo| o] 27| 7HA] ek
Aoz AZbEt) =90 b Ak d 8o A E ulo]  AlFESo] @dstA A4k Bl o] -85 Al glom, 2000
© MR BRI 4G W Rl o 5L 4R, FF SMAANAE RS ol §3ke] 494 Bohyn
ASAA U F YL Goho] BA SN AT E S o8 YAUY B SHE sioitt 1 ggo
ATk [21]. EJF oA = 204 7] 258 AsAe] 2R 2 ol A= 20049 HAE 2 U= RE 2 AHGE 0]
Rol gt A2 AL glon], nT AL AR ANE BT 50| ol AWHYAL, oA 71A] o] f2 Usto]
b &7| 2 ok e A A7 SA = AT [22] 24 ek 20109 5ol i A5 E A5 3ieh @A 45 Bl =of A
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319l Aol

3.3 FF ATY 9 4R 2A guR &7

3.1. 33F 4yt

djArels ooty dpeho] rE R 4he) Hof A oA
1004] &2 21 o)/Fe] 1 s} Aol Fof SHA] gHEjofjo]
7 (anti-aging)so] Aojubal glom, oo} Zh2 AFS| 2| HA)
= 7M. 2 REAE A ekE A Tl 75 o
ol AL At [23]. WG, WA At He
P, 5 ©IY FEl (inner beauty)A| ol &t | =2}5 9
T AY A she o2 GATSHA, nlv ESA, vlE
A 5 w7l axprh vt A dEss e 2
T, 58 oY FHE AHote A& 2 vE e AT
S Heehil SR 0B v & JgHe|E F5 v
FleopA] 9 v Red, B, v 7)5o] Jle S| YFEAL

Zeb7 Fol YR o] Ul f gl Al Folch 24]. b 8hg
Fh vl oo Ao] S v Hu, v B EL 4
5ol 4 HERE Aol ok, Fauel A AAHS 2
1 glom, Bl AES 3ol 2 8te] 2ael i)
A2 @5k o Qlof whe s AEuT golattt & 4= 9)

ot [25]. o1 FEJ AR 2] EAk B2 0] K-beauty HF
IS Aol Fol B VIS0l & S
on, 4, IT, 43, Aol & P 24 ¥l 42
AFE I 3P ARl ol HolEal Atk 20159 7] S
Az, Az A 2 553 A == o 84507) = 20124
14157H o] w]sf of 48} = 715kl Qlon], HHE 4Fa} &
ghel 7t 75 ol 20 (Fig. D). B2 A = 2l
=W A tiAl S48 S A e A0 Fe
L, B sk A A4S S50l wek @A =& Al eFol 2l
€ o3 AFETGE 2T, tith A7FEE, EE o] Ao} 5 of
Alope] FH=E AL R AL Qe A o]t o
Bl Al dRE Ao ofi Y A2 B v F HE0)
AE Ty 2 AAY Efoll A7) Y UlAE
Zho|E S8 DX'& S48, CIA LA S 3|+
EAt A Eo] Ard old vl E, LG A2 FAtstel &
W7t e A2 AE Aol S M A = A00e E4
stol uff Folct. o] e} gro] FpFE] ol-&-H = A= A
off efelehd o2 fadS et daAEol ti-2ol,
o2 7HA] sk o] EghEolet & 4= Al Ao ok
Aol AAE oY e 7 HE AR Re A5 T
e, S2YE, 2R, 52 FEE, TREYUL FE

ki o

Job 30

Hospital& Etc. 2.4%
pharmacy
0.6%

Home // \\

SLUULEY Department

7.3% " store >
- 7.4%

Brand shop
19.5%

Supermarket
10.1%

General store
10.1%

Visit sales
15.7%

Duty free shop
11.7%

On-line
15.2%

Fig. 1. Composition ratio of domestic cosmetics distribution in 2014.
* https://www.khidi.or.kr/kps.

=, ZAAYQI0, N-oP D SRS, AF A=, d2of| 2
SOl Aot iy 13k &7 ol FEAE ALl 42 ol
off 7He R, A AL 2R 2L Bl of 2| 7hA] oheFdt E v
ol e e o e tiut = Aol frofet of e At %
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o SAE 7 E B AT AE AR G M
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U U2 o] &3 Al F2 B SA15-F2 AAtste Aol
AT = o oI Z-8FQ thukof #oll wisf w2 719
Ablo] & o FIL Ut} [27]. o] of 2 WAFE HiuHT Al
Zgol ek A4 FE B AEoletal & 4= glor,
AFR7P7HA AE A9 57 25 SHE AT A
o] B3 Aotk wEkM & Ao A= A q e 7t A=
S B AFR7EA] AR E ] gl 2 u] o) sk
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O|HRE| MZ JHUS SH2ZE JLIM ULIR E7(9| Y=3stx &

i A=k dE27), 54 Fol glojof oot =3 b A
o frade Aok stE R ti 29 s A2 dAAt
ol efid AEse] diFt o2 o2 F79 el

ol9lo] Yo £EE, A} 2, AuBelh, AN, E
2o YR E0] AL YR E7) ASE 0 A, 3
WEEQ A, ool ) R 7] AAE v
4% FAE W 5RO FAE o] e (Table 4) [28].

U 27]9] FAE O R U £7]9] AR AE
29X (cellulose)= AEZ QA= B-1-4 glucose 23O 2 O]
2017 HATRAR, A BN EY Yo AL GEAZA =
Yo 25K &1, 2AFo R A2 RE F A5l =

A gte} [29]. B n| Al E 2 2 2 (hemicellulose) = Al & Al 32 H
o THAE 5 ADAL AT HOZ ASORA HHlo]
EAX 02 Adst= f AT RS gt 3031 A ER
on A AR S %@ﬁ%thﬂﬂiﬂtﬂ
7]- ;G x 0 Eﬂ—‘—
A9 1% A it Hh AL Aol 3R
=S8 SF At Foltt [32]. 21 (lignin) A
$2.0.20 $7] BAE o] 23 9l A Hol, WAk
2 £Ast0] 0 A, 40t B4E A Ea dus
7] T 2l d 2 8leh, A, Sl 8Tt ot %
St oAb ofo] UREA 1 AHE QR gl
A2 2708 AL F4517 BU ASI Atz
29 4 gl Ao AHgon], vl AT o
Y| AFAE B 12 5,0009F E 24 PR AR 24
o B4714 9 A0 2 rhn & 4 olr} [33). £ o
Lt 700 o e o] e Aerhe 95, werte,
S, 2oMS HASH: B B2 4RO 2K, 1)Ko B
A3UAMAAT AN <28 2 gY= 9o
ot ol Qo b E7] o= o2 T/ ElH=o] et
o] 9lom, A 0 2 chlorogenic ac1d, caffeic acid, homo-

orientin, orientin, p-coumaric acid and ferulic acid 5-©] ¢l t}.

33.UyR &7 ¥ i Y Ay
o] ARl Al F52 G, S, YEE£08 1
= &) (Phyllostachys pubescens)= S| L2} HH-Z| W)

o

o R E o] glom, g FHY E7]7F HS 7101 4ol
o, o]e] 42 4807 o] &5 1 QIt) [34]. o= WE
07 Foju, 7%‘%‘,%21 FTEsYARE H H17koF
S 7 S Eo] grom, R Ago] e Ao E g A Sl
[35]. b= #%EEP%% |, 289, &9 4 5ol 4
W A BmA| 2 o] gE o] ghot, F| o= A2 A Lef o)
NG A F8to] &85l ek oA olgh myko| U AR S
ol fEots AN, G4dhE, ah, AR ERE, AL
hekE, #7149 sol &afHollen, 22 S8 AEH
7HeE o]-&star itk [36]. thubo] 42 A o=
Aks, et wﬁ% defA Qlon, W), G o
I‘JM P W £7] 529 A ZA4 S Hwskl
=, nbuthanol"—% +YEo] e HY =R g4t &

Table 4. Components of bamboo stems

Composition Percentage
Cellulose (%) 73.83
Hemi-cellulose (%) 12.49
Lignin (%) 10.15
Aqueous Extract (%) 3.16
Pectin (%) 0.37
Total (%) 100

*Bamboo fibre reinforced biocomposites: A review (2012), H.P.S.
Abdul Khalil, I.U.H. Bhata, M. Jawaidb, A. Zaidonc, D. Hermawand,
Y.S. Hadid 42: 353-368.

gol motow, fiubi Y ET s E7] &9 A
2ol ¥ A S UZol HaET 3 7] oE A
oAM= Gl ethanol F== 2] Fitsl 4S S 5HA=t
pH 1.2 270 A op & AbY 275 9] RCs, ko] 116.75 pg/mL
o 2 3hojx|9l om, &f ethanol &5 0.2 mg/mL & 7}A|
43%2 74eHS Baslolrt (38]. wak 9o 2719 2 2%
=0l Al tachioside(4- hydroxy-3-meth0xy—phenyl-l—O-glu0051de)
= B35} 3HAS 8-S 371592 o, tachioside o]
AFE Qe U B 710] o = B9 ek 998 1
1Eon, A EHZS—E?_ trolox, ascorbic acid®} BH]<=3t 4=
Fo| A BAIO] S-S FAASAT 9] AT F4 g
HhEahe] ook w 7] /\6] HBES HAEe =g thal ] Bk
0] 19.53~27.55%% W& M o| u]a] oF7k Z713HS Eolshgl
o, o-glucosidase B4 7| Bl 1ts} 245 Flst =
g, IC ZHe 23.70~31.16 pg/mL # 9] & +ol =] ¢lt} [40]. T}
2 Ao A U 23 (Bambusa arundinacea) %712} )
of ghital 24 Yl gt A s 22 B7Fsk =], waters-it,
methanol, ethanol 5 & Fof A ethanol & &0] 714 2
A4S eyl ew, 2 A4t (E.coli & P. aeruginosa)}
% A (B. subtilis & S. aureus)ol| A T 5o A =& St
A3l B/gol A& Hasket [41] b7 G 5=
Shobd i B AR EAof et Aol A o =4 ] pH
£ 5.0~552 ZAE S , % & L ethanol FEE©

0.42%2 713 &7 zxnz}o%u} [42]. =3t & Vé%" TE
(K)ol 7Hd &2 o2 yetiislow, 2ol A 147t
dol & F7E FHEE UEd S li‘J_o}‘i"iE} [43]. FeE
2 galactose, glucose, fructose & sucrose”} A& 2.1, glu-
cose} sucrose®] $FafFo] 71AF =9kth [44]. o} A ALY A B
A A3} pH 1.28} 3.00 A4 & 3}7} Q)22 3Hol5}3l 1L, water
= 229] tyrosinase 73| 240] 7P STk 8 35HCH [45],
A& Hall o 3t &FFEHAJ-& Bacillus subtilis, E. coli 0157,
S. aureus®]| Hj3}to] =2 LAJo] Q= A& Flskqlet [46].
5 ethanol B 291 F2WS ALgato] 45| HRAL G
9 A8 542 3l 391 ethanol 35 E0] 2917
F%& 5t} DPPH radical 22 750] &tk A& ghlsSitt
[47]. E o} & AT A= &) (Phyllostachys nigra var. hen-
onis) 59| 45} 84 9 tyrosinase A 3l 4] 30135}
A=t water FEE2] A3l A o] vt Hst ) [48].

+o}

rlﬂl OO{l

=71l
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Table 5. Physiological activities of bamboo stem

Effect Species

Remarks Reference

Antioxidant Phylostachys pubescens

P. bambusoides

P. bambusoides S. et Z.
Bambusa arundinacea

P, nigra var. henonis

P. nigra munro, Sasa borealis
B. balcooa, B. tulda, B. nutans
D. giganteus, D. hamiltonii
D. membranaceus, D. Strictus,
Bambusa arundinacea,
Bambusa tuldoides,
Phyllostachys edulis

Sasa borealis

P. bambusoides

P, nigra var. henonis

P. bambusoides

P. bambusoides S. et Z.

P, pubescens, P. nigra munro

Anti-microbial

Anti-carcinogenic

Sasa borealis

B. balcooa, B. tulda, B. nutans
D. giganteus, D. hamiltonii
D. membranaceus, D. Strictus
Bambusa arundinacea
Bambusa tuldoides
Phylostachys pubescens
Phyllostachys edulis

P, nigra var. henonis
Phyllostachys edulis

Sasa borealis

P. bambusoides

P, nigra var. henonis

Sasa borealis

P. bambusoides

Anti-obesity
Anti-melanogenic

Anti-inflammatory
Anti-hypertension

In-vitro Jun et al. (2004)
DPPH, TEAC, FRAP
Na et al. (2004)
Kaur et al. (2015)
Song et al. (2007)
Moon et al. (2003)

Nirmala et al. (2013)

Panee (2015)

Ha et al. (2016)

In-vitro Ju et al. (2005)
Choi et al. (2012)
In-vitro Ju et al. (2005)

Moon et al. (2003)

Nirmala et al. (2013)

Panee (2015)

Lu et al. (2010)
Koide et al. (2011)
Ha et al. (2016)

In vivo (mouse)
In-vitro / Cell

In-vitro Ju et al. (2005)
B16-melanoma Song et al. (2007)

In-vitro Ha et al. (2016)

In-vitro Ju et al. (2005)

Zo] 3Y 2HE 4 A7} B
4 9l g 34, ghu|ut 24 [50,51],

o] 9]of o}l Tt
olo.n [49], 3 o A W ,
o e 7} [52]5 5T (Table 5). 7]29) A7 A}
g I RIS v YL F7) s Qlunt e
AbsE Bo] 8-S Bhelat 4 glon, 2 GAke 9 g,
oI B A A7} el ek o

WA o] st SAE Aol tE Aol Al E
4ﬁ%%%ﬂ4%wg1ﬂqaﬂﬁﬂﬂ“%ﬂli
HE7 O E R S8 YR ay A3 350

dQ 7}tk H L AZo EFEL vlE2 L IR0 13
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