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Active components in six kinds of ground bamboo leaves and their anti-oxidant activities
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Abstract: Objective To study the effective components of the leaves in six kinds of ground bamboo (Shibataea chinensis,
Pleioblastus kongosanensis f. aureostriatus, Indocalamus latifolius, Sasa pygmaea, S. argenteastriatu, and S. veitchii) and their
anti-oxidant activities. Methods The contents of total phenolics, total flavonoids, and triterpenoids in bamboo leaves and their
anti-oxidant activities were detected and investigated by using Forint reduction assay reagent, aluminum nitrate-sodium nitrite
colorimetry, and vanillin-acetic acid assay, respectively. Eight characteristic compounds (orientin, isoorientin, vitexin, homovitexin,
p-coumaric acid, chlorogenic acid, caffeic acid, and ferulic acid) were quantitatively analyzed by UPLC synchronously. The
anti-oxidative and reducing activities of extracts from bamboo leaves were investigated by DPPH and FRAP. Results Six kinds of
ground bamboo leaves contained abundant botanic secondary metabolites. The content of total phenolics, on dry basis of leaves, varied
in a range of 4.15%—9.12% in the six kinds of ground bamboo, total flavonoids and triterpenoids located in 1.62%—4.00% and
0.44%—0.57%, respectively. The sequence of the eight characteristic compounds in total phenolics was S. veitchii 6.81% > S.
argenteastriatus 4.80% > S. pygmaea 4.35%, P. kongosanensis 4.35% > S. chinensis 1.54% > I. latifolius 1.08%. The content of eight
characteristic compounds and their anti-oxidant activities in each ground bamboo leaves were significantly changed (P < 0.05).
Conclusion Among the six kinds of ground bamboo, there are much more effective components and more outstanding anti-oxidant
activities of radical scavenging and iron reduction in two species (S. chinensis and P. kongosanensis) than those in any other banboos.

Key words: ground bamboo; bamboo leaves; secondary metabolites; total phenolics; total flavonoids; triterpenoids; anti-oxidant activity
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2 TR L A o A R DORT RS 9 0 0.05
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0.0154, r=0.9968, Z&PEJEMHIN 0~600 pg.
232 FERIGE AR KA S ORI 0.5 mL, 7
510 nm FIPBKANIME A B, FEHRE T ks il



hE]

Chinese Traditional and Herbal Drugs 2% 423 £ 11 #§ 2011 %2 11 H

*2319 -

2, VAR T

2.4 Z=HEHIMZE

2401 SMERRFEL REEIRIOL A T8 2 06 E i
BEAE BRI 100 mg, /K ZEEEZRZE 100
mL, B3 100 pg/mL fE SRS K35
TR 04 014 0.2, 0.4, 0.6, 0.8, 1.0mL, #%
THH], 2N 5% B - DKIRTR 0.5 mL, =5
0.8 mL, JR2JJ5T 65 CAVN 15 min, HUHBCE
VKKAAED, INUKESER 5 mL, RA), 7E 548 nm ALl
SE A UL A ERIAERR (Y), DLREFLERI & A
Mbr (X0, ZefilbrEths, 37788 Y=0.005 8
X—0.0087, r=0.999 6, ZMEIEHEN 0~100 pg.
242 FEMNGE 20K B A R AR DI 0.5
mL, 7E 548 nm ZbE A {H, JFARRE RE IR AR 1E
Mk, THESIARE R =i .

2.5 HMREUIREFEER 5 54T

251 @S @IEFDA Acquity UPLC™ BEH
Cis k(100 mmX2.1 mm, 1.7 um), FEIAHN 0.5%
IR/ (A -4 (B)s BHJEMENE: 0~25 min,
88%A; 25~33min, 30%A; 33~37 min, 12%A.
AR 0.2 mL/min; #5330 °C, #0137 330 nm.
252 REXHMMEIE RS R R EE
U 20T 2T AR AR, X
B R Sk SRR PR AN B B R L I B, 50%
R 7K VA B A 5 2 2R 48 5 mL, SR 20 31T
ZERTAE . HRIRE . SRAORE . R URR. SRIR .
DIHERR AT B0 R 73531 4 20+ 22, 164 32, 24.4. 22,
29, 38 pg/mL 7RG % Ll VR o

253 LMERREE KA R 5 L
0.1. 0.3, 0.5, 1.0, 1.5, 2.0, 5.0 pL fEFEEE

N R BT R4S, 0 S TR B o 4331 LA S 26 5
T ZEREE . AR AR A GRS
PR . R PR AN ST B R (1 A R AR BR (XD, WA
KPR (YD, FEATEMERNE, 15 H0H R & 2
PEYE, WER 1.

254 FEEERE BURA S L 2 pl (1)
PR, JESLERE 7 Ik, W TR, o ilh A
X T I THI R ) RSD, WL 1

255 FREMERE  REERIBCGET AR 2 uL, 4
W00 20 4. 64 8. 104 12 h BEFEMIGE, 5 1
TR, 2 o h B0 S I AL ¥ RSD, R 1.
2.5.6 EILMEIRE  BORTROR T 40 HD 7
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mmol/L. 437 0.1 mL FFMIFE AT 3.9 mL DPPH
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Table 1 Methodological investigation of eight characteristic components in bamboo leaves (n=7)

e S 1 Pl g ElEpE . — RSB :
FRai FE L

SEIR IR 0.0022~0.1100 Y=1.29X10’X—3.16X10°  0.999 7 1.58 2.18 1.62
W 0.0029~0.1450 Y=2.85X10"X—4.24X10° 09995 0.71 1.37 1.13
X DR 0.0024~0.1220 Y=1.70X10"X+51.4 0.999 9 1.07 1.18 0.96
S 0.0020~0.1000 Y=1.33X10"X—5.49X10°  0.999 9 1.25 1.42 1.38
EARERc) 0.0022~0.1100 Y=2.09X 10" X—1.67X10° 0.995 5 1.34 1.91 1.45
R SR 0.003 8~0.1900 Y=1.20X10"X—8.31X10°  0.999 8 0.91 — -
AR IRES 0.001 6~0.0800 Y=1.26X10"X—1.61X10*  0.9996 2.58 — —
S 0.0032~0.1600 Y=1.40X10"X—3.52X10* 09995 0.64 1.87 1.09

“=7 R, R

“ ”
— 7 -undetected, same as below
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2.7 HiEALE

SEKT] “SPSS 16.07 Ziit kb AT 5 4>
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HAR R AEAT > B4 BN > F2 47T > i 7 >
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Table 2 Determination of active component contents in

leaves of six kinds of ground bamboo (n=3)

m P R/ % R/ % /Y%
i) 9.12+0.16 ¢ 4.00£0.05¢ 0.57+0.02¢
AT 530%+0.11¢c 2.63%+0.04c 0.51%+0.03b
il AT 501+£0.10b 2.39+0.06b 0.45+0.02a
Pl i 429+0.06a 1.63+0.08a 0.53+0.02b

W4T 5.5140.12d 3.1620.07d 0.5420.02 be
W27 4.154+0.07a 1.624+0.07a 0.4440.01a

Al —FbRid PR R B 25 (P<0.05), R

Values in same row followed by different letters mean significant

difference (P<0.05), same as below

RESC AT E, SRR 2t A, 2E
T LR AR, SR GER. SRER.
MERR . BB IR (1) 5o A% oy 10 5 3 4 A it 25
i, SRR 3, AN UPLC B3RS WL 1. Hoph
Prop 8 SR IA TR  WINHERR 6 A 5 R AN 5 28 4T
BRI . 8 Fh AT hREAE 1 i 3 1) BEAE AN
I P MBS AT HP A AR K 2 S o SR SRR RN 28 A E 3
FERTT R, R 1.55 F10.72 me/g:
XA R A R R AT TR s, A
0.11 F10.41 mg/g; 57 28 HEFF FUE IR 78 FRAR o 11
Him, B8 0.56. 0.65 mg/g; WIHERZ £E [ -
SR R, N 0.11 mg/g. 8 FRATHHERAE 1
JSC 53 A 5 M P e oy S T PR A UK BRATE > il
Yy > 2247, BRI > &4 > [ 2147
3.3 H#HMMHERIRM IS L R L

M3 4 BJ%0, AR S AT ISR ST A BE
HAFAE B EEZESR (P<0.05), % DPPH H H13E11
T BRAE )R/ I8 IR ) iR SS aAEAR — 3. BT
PraAb R S o T30 5 A, 0 R DPPH [ Hi & 1)
ICso 1l & (88.4340.71) pg/mL, FRAP f{i H
661.44£7.12; HUGE B SBRIPT AT FRATTE
% DPPH [ FHAE ) E Sy 555, 17 R 285477 D)2 3 Jist
RE IR 59 IR Rl

R3 6 MRt 8 MEHEMEM S HIMELE R(n=3)

Table 3 Determination of eight characteristic components in leaves of six kinds of ground bamboo (n=3)

e _ TR B (mgg ") A A o EI’J o Xt 8 FIERAETE
SR MR NEUR SRR AR MR ART BHE (mgg)) )
BT 0.7819 0.0889 00711 0.1599 03021 — — — 91.20 1.54
AT 0.8696 00355 01065 03549  0.5324 - - 0.408 1 53.03 435
AT 11846 0.0365 00911 03645 0.5467 - - 0.1822 50.13 4.80
PR e 13166 00721 00721 05591 - — 06493 02525 42.90 6.81
HALNITT 1.5514 0.0353  0.0881 03702 07228  — — - 55.10 435
B A 00179 01074 00537 00716 01969 — — — 41.53 1.08
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1-chlorogenic acid 2-caffeic acid 3-p-coumaric acid 4-isoorientin  5-orientin  6-ferulic acid 7-vitexin 8-homovitexin
E1 REMWEM (A, &% (B). 2 (O, HittHr (D). RE (B). BRENM (F). [EAHEN (G 1B UPLC &ikE
Fig.1 UPLC chromatograms of mixed reference substances (A), S. chinensis (B), S. pygmaea (C), S. argenteastriatus (D),

S. veitchii (E), P. kongosanensis f. aureostriatus (F), and L latifolius (G)

Fz4 6 MR EILIEE (1=3)
Table 4 Anti-oxidant activities in leaves of six kinds

of ground bamboo (n=3)

A ICsffi/ (ugmL™)  FRAP 1/ (ugmL™)
B 88.43+0.71 a 661.44+7.12 f
) 107.48+2.46 ¢ 418.39+6.75d
AT 130.97+1.55d 398.13+5.04 ¢
PR AT 193.04+2.40 f 334.58+4.19b
B ERIT 94.73+1.56 b 45130+6.30¢
W I AT 146.81+1.96 ¢ 316.29+4.14a
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