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Abstract: Objective: To study the contents of functional components and antioxidant capacity of different varieties of
Indocalamus leaves in same area. Methods: Using 11 existing species of Indocalamus leaves resources as raw materials, the
contents of basic nutrients, flavonoids, polyphenols, polysaccharides, volatile oil and other functional components were
evaluated as well as the antioxidant capacity of alcohol extracts. Then the data were analyzed by weight and scored
comprehensively. Results: The results showed that there were significant differences among the content of basic nutrients in
leaves of different Indocalamus varieties in the same area. The coefficient of variation of four components was 13.93% only

for crude protein, and the coefficient of variation among the other three was no more than 10%. Same phenomenon was
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found in the four functional components as well. The variation coefficients of flavonoids and polyphenols were calculated
for 34.47% and 38.04%, 28.03% and 22.36% were for that of polysaccharide and volatile oil contents, in which the
difference was smaller than that of flavonoids and polyphenols. Among them, the contents of flavonoids (0.68%) and

polyphenols (0.62%) in the leaves of Indocalamus elongatus were the highest. Polysaccharide (0.69%) in leaves of

Indocalamus barbatus was the highest. And the content of volatile oil (0.64%) in broad-leaved Indocalamus broad-leaved

was the highest. The antioxidant capacity assay indicated that there was indistinctively difference in antioxidant activity

among those Indocalamus leaves, and the coefficient of variation among the scavenging rates of DPPH radical, superoxide

anion and hydroxyl radical was less than 10%. From the weight analysis containing the content of four functional

components and antioxidant activity, the comprehensive score of /ndocalamus Tianmu was the highest (0.8108), which

might be used as the preferred material for the development and utilization of Indocalamus leaves. From the above studies,

this finding would provide an important information for the utilization of Indocalamus leaves.

Key words: different varieties; Indocalamus leaves; nutritional composition; functional ingredients; antioxidant activity;
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AR TR AR B RO . FEAR K —BEATa]
1, BT E RS A L R, S 28k
FEN AR, AR A R REEEAN,. 5L
B, AMITFFEXIAT I SO REE ST TS, FTn 8 3%
PHEFEE, & & ZFE oz, et iisr. R
e Zfh AR n A BT AN AE BIEE T -

BFFEERW], AT SR Th S A R E S | BR
25 Wl SRR R 2R iR onE, B PLAILRE
J1. PrEEERE STV, I AT AT ARG 2R g A B
Dige, AU . IMEFDIEED, X AMA EEAE .
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FRIE2% , 2 R[] R TR AL S AT ACRE I T 95 -

HAE 60~70 °C JEZAX Rk 4a T R R 1/3 )5
ZEE S, FEARBILL 1:4 I A 95% L AT ULTE
24 ho B LTEW(95% LB EI R/ DG/ ZE 50 mL
BLOAE, 7500 r/min BS.Lr 5 mine A RE THENLT
J§ 24 h, 15K ZHE

SR : ZHE S RS kA a4 1y
VGRS - RARTEEA TIAE o 1il4% 100 pg/mL 4y
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WA WCE T 20 mL HIERE i, 4 a8 nz= ik
#hE 2 mL, AEE XWE A 1 mL B9 5% R R
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(i FH 3k s Pk o) A0 0899 28 80 e S (B
ABS, LAWK SCAE AR, F AR R AR AR, $A5
bR e 28 S y=12.354x—0.0032, R?>=0.9994. Hi i
11 P FE AR 4 30 mg, B HIE M 22 10 mL,
INERAAE S IR P I B 0.2 mL 24835 00 90 142 BEAH
[F) 7 2 s WG
1.2.3.2 BHEEAHEECR SEME  HENHEH: S35 5C
#k [4,14] P73l 2GR T iEdE . B 60% 24
B 55 11 FPAE SRS I LORH L 1: 30873 51 T1R &,
65°C /KIFEEHE 2 he YRR g, £ B8 uE W, o H
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AI(NO,) 5 46 B 4366 e 43 HIHL 200 pg/mL
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NaNO, %, ZIREHE 5 min. J 1.5 mL 100 g/L Al
(NO;) ; W, ZE i § & 6 min, Il 4 mL 200 g/L
NaOH /B, = InE'E 10 min, 7F 510 nm F, f#iJH
_FiREs PR R T R A I SROGE, DANOGIE
SHYNAR R, TR R SR R AR R, R A o 2R R
y=4.9395x—0.0055, R>=0.9992. 43 B FRHL 11 Ff £E
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W GRE
1233 A SEMNE Zmti. %3¢
Bk [12,17—18] 75 Y Fe A HE BSR4, SR A 7 D i
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BREEYE, I 10 mL 2.2 ZL s dEF 7 AR HL, W 2R 2.
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g e Ly
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Trds, AT SR A FH 2R 7 R R Al o ik B
27 0.50 mg/mL FEER U UL, B 1 mL PSSR HU%F
WF 20 mL HZER &, ITA 1 mL 0.75 mmol/L
FeSO,. 1.5 mL R £k 2% vh W& (pH=7.4) . 1.5 mL
7.5 mmol/L /KA IR- LB AN 1 mL 0.01% H,0,
WRIRS), 76 37 C /R /N, £ 510 nm
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21 RN : 52 A EEBRR (%) =[1-(FE &
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] ANEESFI B TR & 22 F U, il AR R
BORARIN, 25 5 2B B4, v AR T 58 SR 0001
PP, [A]— i X AN [R] S R 4 45 78 3R & B A AE
255 (P<0.05), PURPE TR AR S 280, WA
FHEE AN 13.93%, Hifth =Fha28 7 2 BT 10%.
ANFIEAT 7K 53 AR 5 REUZ: 6.96%, HEEATIV
KA B B s, 1K 39.86%+0.20%; T IEZEAT B K 43
EE AR, AV 31.67%+0.23%. AS[EZEATH R A
B S R BUE 13.93%, S e BT, &
26.12%+0.41%; FIRBKREAT, 5 24.72%+0.49%;
T BRI E N AT, AN 16.68%+0.42% ., A
FEATH AR S AR S R BUZ 7.53%, i
PSR EE AT, T3 5.21%+0.06%; H & e -7
A 5.18%+0.08%; TMikHAR I & B IRy &K H 4
A1 A 4.10%+0.07%. A [F] &4 F K 438 Hpl 28 55

FBUE 4.87%, o E i B R AT, 5 15.17%+
0.04%, HUEKATEAT, %A 15.06%+0.03%; 1 5
BRI KR AT, A& A 13.15%+0.02%. MFE 1
TTLAE HY, 11 FREEAT I 08 DU R LA 32 104 v, 7K
G KHBBWT . PRATIX = Fh 00 3 i P P AR 2
ZIN, MR A SR 258 SRR .
22 FEGMEAHIEERSEEER

ANFEEATH D REH S & W AR 2, 2 alk
BRI, 7E 0.17%~0.62% JEFEIPY; 285 2EAE 0.24%~
0.69% = [a], Tl A AE 0.25%~0.68% Z [8], WA
KA ;s 5 1HSRAE 0.36%~0.64% Z (1], Z8{k
W BE B /N o AN RV AT HE R & B AR S R AN
34.47%, KATEA T BETR & f i =, A 0.68%+0.07%,
R SR FAM T4 0.67%£0.06%:; 111 24 i 5 B A1k
FIHLZEAT, AL 0.25%+0.03%. SRR &2
AR AR 3 7%, sT WSR2 R R, 114
bR R 2B e R R B AT, A 0.69%+
0.04%; 1M & BB ARMZAREAT, IH 0.24%+0.02% .
A[E ARl S R AE S R EUE 28.03%. X2
TG IR, HAR R RE0UE 38.04%, S it
AT (0.62%+0.09%) , LK IEWEFIEATH 0.54%+
0.06%; Z My BBl EKEAT, AA 0.17%+0.01%.
KWEMZW &R R REITE 445, Z5HE .
AS[R) SRR S i B AR S R B 22.36%, R
T B SRR AT, S 0.64%+0.05%, Ho 2K H 247
A 0.59%+0.05%; ¥4 & IH & B AR R HERIZAT, 41X
A 0.36%+0.03%. MFEFLERWTTLIE H, [F]—Hh
XA [A] S A PUFR T REME B A3 h AT i v B e i)
22T PEFH A, AT, Tl P20 & 8y
2E I R
23 FRISEMENTHIEKEDER

2 3 FToon T Rl—H KA REAT - PrEfuae S50
25 5 ST IR U YT DPPH [ HH 3. A BT
T ¥z A LTS BT AFORPLELIRE T . A4

Rl ARFELTESR N & 25

Table 1 Differences of nutrient contents in different Indocalamus leaves
U K5 RN HIE K5y
215}
(%) AR SR (%) AR R Hh(%) AR S R FR(%) R
BT 31.67+0.23 26.12+0.41° 4.72+0.06° 13.92+0.028
MEBEM 38.12+0.14° 19.25+0.46" 5.03+0.06° 14.83+0.03¢
[ AT 33.79+0.16" 23.1440.61° 5.18+0.08" 15.17+0.04*
KATEAT 37.2440.21° 19.05+0.521 4.66+0.07° 15.06+0.03°
EMEAT 34.75+0.22" 16.68+0.42" 4.72+0.05¢ 13.8620.02"
K BT 35.60+£0.11° 6.96% 21.67+£0.39¢ 13.93% 4.43+0.07 7.53% 14.28+0.03¢ 4.87%
AT 36.87+0.17¢ 18.28+0.38¢2 4.26+0.06° 13.19+0.02
AT 39.86+0.20° 20.39:0.44° 4.68+0.08° 13.79+0.04'
KEEA 32.64+0.17' 18.22:+0.542 4.10+0.07° 14.93+0.04°
i FIEAT 34.44+0.11¢ 19.81£0.57° 5.21+0.06° 14.22+0.03"
KEAT 38.37£0.15° 24.72+0.49" 4.44+0.05° 13.150.02

T SRR NG TR R 2252 1. 35 (P<0.05) , 322~3R3[H]
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Table 2 Differences in contents of functional components in different Indocalamus leaves
EZ #E i £y Sl
it FriE (%) A R H (%) S RE (%) RO EN (%) A5t REL
FREAT 0.58+0.03" 0.42:0.02¢ 0.4120.06° 0.37+0.02¢
BREEM 0.69+0.04° 0.38+0.01°* 0.44+0.03" 0.38+0.03¢
i AT 0.46+0.02°% 0.67+0.06° 0.51+0.05° 0.64+0.05°
KA 0.43+0.03< 0.68+0.07° 0.62+0.09° 0.47+0.04°
EQEZ ) 0.52:£0.06% 0.44+0.03¢ 0.47+£0.07" 0.37+0.03¢
KHEAT 0.66+0.05° 28.03% 0.35+0.02% 34.47% 0.510.06" 38.04% 0.43+0.05" 22.36%
WWEAT 0.46+0.05% 0.25+0.03¢ 0.20£0.02¢ 0.39+0.03¢
EEAT 0.380.04" 0.360.03% 0.19:0.02¢ 0.40+£0.05"
PN=E=Xi) 0.64+0.06™ 0.57+0.06" 0.52+0.05" 0.59+0.05°
JHRNEAT 0.38+0.04" 0.33+0.03¢" 0.54+0.06® 0.36+0.03¢
KEAT 0.24+0.02¢ 0.27+0.03 0.17+0.01¢ 0.39:£0.04°
3 AREAUEILRE I ZER
Table 3 The difference in antioxidant activity of different Indocalamus leaves
U DPPH [ 3% AT 2 A A
THERE(%) LTS THER(%) Ry HRFE(%) 5 FAL
SR 53.76+0.27 41.88+0.36° 66.54+0.48"
BEEMN 59.58+0.39¢ 42.04+0.33¢ 73.08+0.62¢
el A 58.22+0.29° 45.40+0.44° 68.23+0.57%
KATEN 63.02:£0.40° 40.15£0.31° 77.24+0.41°
BSITESi) 60.34+0.42¢ 39.09+0.26 71.260.46%
KHEN 65.07+0.33° 5.70% 38.86+0.24 7.86% 72.12+0.65* 5.99%
HEAT 58.12+0.22" 36.12+0.30" 69.05+0.43"
HeEN 56.95+0.35¢ 43.25+0.37° 67.75+0.55¢
KEENT 62.16£0.25° 47.26+0.34° 75.93+0.49"
PERIEAT 63.44+0.37° 37.50+0.28¢ 70.84+0.54°
KT 55.84+0.32" 42.28+0.19° 62.01+0.52'

Y1t DPPH M FH ISRV EN 53.76%~65.07%,
AR ZHCR 5.70%, TR R EEAT, 55
65.07%+0.33%; A, FKTFEAT. FERIEAT. REBFEAT
HIA =S IR R, 41 BJE: 63.02%+£0.40% . 63.44%+
0.37%. 62.16%=+0.25%; 15 5B R AR R EBEAT, N
53.76%+0.27% o AN[FEIEATIE SR & FIE R e
FEl2 36.12%~47.26%, A5 5 ZRECHN 7.86%, 15 R
B R K H AT, 15 47.26%+0.34%; FLUR A2 sl i85
A7, i85 45.40%+0.44%; B AR 2 HLENT, TEBRFN
36.12%+0.30%., FATrH3R H HIETEBRRAE 62.01%~
77.24%, A5 RN 5.99%, R A
7, 38 B 77.24%+0.41%; LR 2K H EAT, ik F
75.93%+0.49%; SRR K AT, IERZEN 62.01%+
0.52%. 11 FihFhrr, DPPH A 3k BAHE T
¥ A 3= ME R SR RN 10%. 4
BT DIRETER Y Er 25 52, PUEILBE S22 AR
7N, ARWE AN

24 ARIEBEVHNESTREETES

2.4.1 PrEALBEIIAGESINT I T BT RN
AESTHTEE G TS, IS Eeae S aghh—
HEHE, 5 DPPH H 3k AR T 25 H 3t

ERER, RIS EE, ABARN R RMEER 1,
B/ MEVER 0, SREH T A BRI —1b. B TEHEZRE
FEAAR], WA Y=Y, %1/3+Y,%x1/3+Y;x1/3,
ML BAHE T LB H (36 4), R HEAT e
R IPLAEATE T i, 154715 0.8856; LAME Ty
FEAT. KEET. BEBEITTM R P TAE L
R STAEXTE58, 155343 72/ 0.7113. 0.6182. 0.5795;
MR TP AR AL BE JT8% 55, {4543 0.0991
2.4.2 etk MPiEALBE IAE ST E
FE2OV A PUE Y, B ERAE AT I 00 FEEE T e Ak
G, EEMETE . DRI, R R S e A B IR i
wL, ZHET R 2 E R RPUEIRRE I IR, HER T
FrEEZIESAS Bk, S TAE ST
2.4.2.1 HiRetEliorEdnd—1ib R
KAENEN 1, A 2R Ia—1k, L& 5.
2.4.2.2 DJRETERST . PUEALBESIAE ST S i AT
4y AHAH AHP 2R AHTER S B e A E R ARYE
EN T EIREr ST S E N TR R e s T Y
R FH, POE AR W A o, SR
. 2 m APUEIRE o e T 2L, HE R TR A
VR HCANTESE . AR EEAPE IR (R 6)
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Table 4 Normalization of antioxidant activity data

propgge Dher I HEIEE EAMER s
THREY, THREY, HLEERARY,  BEhY

SR 0.0000 0.0000 0.2974 0.0991
BEEN 0.5146 0.4971 0.7269 0.5795
[l [ 0.3943 0.8208 0.4084 0.5412
LSEE=Xi) 0.8187 0.3150 1.0000 0.7113
ESTE=i) 0.5818 0.2129 0.6074 0.4673
RKHEAT 1.0000 0.1908 0.6638 0.6182
HE 0.3855 0.4085 0.4622 0.4187
HeE 0.2821 0.6137 0.3769 0.4242
KEEN 0.7427 1.0000 0.9140 0.8856
PERIEAT 0.8559 0.0597 0.5798 0.4985
KEN 0.1839 0.5202 0.0000 0.2347

VE: Y, Y, Yo ohHI{CEDPPH [ i3k AT T e kR A
JA— {1, YA AEhTAULAE T AT B

*5 IRtk SRR — 1k

Table 5 Normalization of functional ingredient content data

kdFh MESEA  ZHESEB ZBEEC  HERMEED
BREAT 0.3953 0.7556 0.5333 0.0357
BEEMN 0.3023 1 0.6000 0.0714
[ iy 0.9767 0.4889 0.7556 1.0000
KATEAT 1 0.4222 1.0000 0.3929
ETEK 0.4419 0.6222 0.6667 0.0357
KHAET 0.2326 0.9333 0.7556 0.2500
HEAT 0 0.4889 0.0667 0.1071
LR 0.2558 0.3111 0.0444 0.1429
KEEN 0.7442 0.8889 0.7778 0.8214
JERNEAT 0.186 0.3111 0.8222 0.0000
KEEAT 0.0465 0 0.0000 0.1071

* 6 IIRENERIT KA AALRE TSI W
Table 6 Functional ingredients and antioxidant activity priority
judgment matrix

16h7 Pl A I
GEmA FwB fec REY D
B S A 1 2 2 2 3
2] 0.5 1 1 1 2
L &mC 0.5 1 1 1 2
b fkRe Yy 0.5 1 1 1 2
YRR IMD 0.3333 0.5 0.5 0.5 1

ARPEILS WA R ] SPSS ZELRIMMT REE, 11
BOTHE I XS E )5 D S AEE 558, wy
Bl & Al 0.3485, ZHE & B, W& @ C &bt
FHALHETT Y Y24 0.1846, ¥k 7H D 24 0.0978., £—
R IOAS ) CR=0.0022<0.1, 3 I #5358 bR 4 se 3
WP B BT — 250, T A A R B 3. M2 5 0F
Ire B 7=0.3485xA+0.1846x (B+C+Y )+0.0978xD,,

MIE 1 TTLAE Y, R BEM13 5550, A 0.8108,
WA NAAT PIFR AT TP 53485, S R AT
REI282477, 43314543 0.7808 Fil 0.7678; S BFAT. 25
TNZEAT | R BRI, 435551 0.5147. 0.4817 .,

0.5314; 5BFAT AN BE R 547 A8 L 545 43 55 AIC, 4550
0.3975 F1 0.3661; 155 ALY ZHLFEAT 0.1903 53-F1
HEFEEAT 0.2471 435 45 5 B AR I 2 R AT, AT 45
0.0700. MEZEEIVATIL A, R BTS00
=, SR N TR L, RAER HEATH e RR
WA i BRI P I RN R i s Y, (H 2 LR G 2 )5,
HEmEE I I E IR B T AR A BE T SR e
S0 R 5 W5y | A= Briv= 2 N L2 O
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Fig.1 Comprehensive score analysis of functional ingredients
and antioxidant activity weights

3 4R

WFFELE R A T I LA AR B AR
AT SRR, AN SRR T B B RO T T B S
AT AP RIS R 1R . A, B S R
A8 e BT AT RN AT, S350 R 0.68+0.07% Fi
0.67+0.06%; ZHH 5 E e = HUE R BEAT, %A 0.69+
0.04%; ZW & bR T EAT, S 0.62+0.09%,
B 8 v T AL s AT S B e e A R AT,
R 0.64+0.05%. PrEALAE T fum it 2 K HEAT,
1593 0.8856.
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