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Study on bioactive components and antioxidant, antibacterial activities

of Atractylodes macrocephala Koidz grown in Qimen
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Abstract: The total contents of phenolics and flavonoids and the rela-
tiveantioxidant and antibacterial activities in different polarity
fractions from Atractylodes macrocephala Koidz grown in Qimen
(Qi Baizhu) were evaluated. The correlation between total phenolic,
flavonoid contents and the antioxidant activities were analyzed. The
main constituents of methanol crude extract were identified by gas
chromatography-mass spectrometry (GC-MS). The results showed that
there were significant differences in the contents of total phenolics and fla-
vonoids, antioxidant and antibacterial activities among different polarity
fractions including n-hexane, dichloromethane, ethyl acetate, n-butanol
and water fractions (P <C0.05). The ethyl acetate fraction had the
highest contents of total phenolics [ (139.454+0.19) mg TA/g] and
total flavonoids [ (21.2842.28) mg QE/g]. Moreover, it exhibited
the strongest reducing power [(38.95+ 1.66) mg Vc/g ], ABTS
radical scavenging ability [ (302.42+7.51) mg Vc/g]. and DPPH
radical scavenging ability [ (51.6142.59) mg Vc/g]. The contents of
total phenolics and flavonoids demonstrated significant correlations
with antioxidant activity (P<C0.05). The methanol extract, n-hexane
and dichloromethane fractions exerted potent inhibitory effects on
E. coli, S. aureus, B. subtilis and P. aeruginos. Hexane fraction
presented the best antibacterial effect, and its minimum inhibitory
concentration against four common bacterial strains was 1 mg/mL.
The methanol crude extract was analyzed by GC-MS, and eighteen
compounds were identified, including phenols, alcohols, alkenes and

esters, and the major constituents were found to be 3, 3~diamino-4,
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4-dihydroxybiphenyl (33.47%), B-eudesmol (28.33%), B-guaiene
(5.91%) . and 3,3,5,6,7-pentame -thyl-2H-inden-1-one (4.70%).
Keywords: Qi Baizhu; bioactive components; antioxidant; antibacte-

rial; correlation analysis
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K20 g FHRHE L 10 10 (g/mL) 5 H EHE IR A .60 ClH
TR LRI 3 h i S OB b R T A AR A TR A A
PRERIR 2 YA 9 3 UK b T U T B 2 R Wk A AR AR 1R H B
AR 5.51 g, W HEEHIR YIRS TAEMWAK P 4% 10 1
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FEAHZE I 3 W, 43 A5 B IE ke AE 0.74 g, =& 1 e 4
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1.2.2 BEBSENE RAFMKE LD Y, DR 8T
FRUE C B A AR  OGME Y B AR b 2 il A o it 2k J7 72
Y=0.002 2C+0.003 4,R*=0.999, PAFMRLE 50~250 pg/mL
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A EEAE AR B 45 ZEIBOHE TP i B 4 o L 5 SR DU e A
B AR 2 BT R 2 s AR R L B mg TA/g.

1.2.3  BEEE SRS RS D AR, DIFRIE S
FERURE C AR WROGH Y Dy A b 2 il A i ith 28 J7
i Y=0.025 9C—0.015 7, £k PE L Hl 20~100 pg/mL,R* =
0.996 , R bR b5 o i 2 T AR 1A HH L R K A AE I
AH TP BT L S5 R DR AR A M S R
¥, Bl mg QE/g.
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Wik AR ) TS R LA mg Ve /g RR,

(2) ABTS H i3T5 BRAE ) : =% k191, LL Ve BEs
HEM R BIROGE (YD 5 Ve BT R BE (OO MR & Y =
798.8C+11.74 (R* = 0.997) , 1R 4% ¥ i iy £ . 31 & £ 5 4
ABTS [ B2 M1 BRECR 318345 R U mg Ve/g FoR.

(3) DPPH H M EIEKREE S . &% k[ 20~21], VL Ve
HNSHHIEROGHE Y- B C Mirih &k, 18 Y=
905.7C+6.485 (R* = 0.990) , AR #f br #ff il £& , 11 5 K¢ 5 X
DPPH [ fy 3 8 BR AR R 25 R DL mg Ve /g iR,

1.2.5 MG R A B AR RSO AR A K 25 FE O T
ZOF R RUBC B 10.0 mg/mL W K IE © b8 A B R
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.8 3% By HP-5MS (5% Phenyl Methyl Silox, 30 m X
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0.5 pLs B3I IR I B A 40 °C (R FF 3 min), L 4 *C/min
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Ktk AR E R 3 WA BRI SR 2% .
2 iRk 5nbr
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HEAE LB MEEWEAENR S KPP EmEERE
(28.77~139.45 mg TA/g), i &b ¥ Bl & &40 (2.06 ~
21.28 mg QE/g) . AIRIFE % BB & 2 5 w1 AR 168 R
ZBR ZERAR > AN e M1 > 1E T B AR > W BRI Y > E C
B AH > KA £ 2 UM B A 1 35 1 22 = (P<€0.05) . 2R &
i A £ 2 B 4 B B i . 9 (139.454+0.19) mg TA/g. Hk
TR B o R £ TR AN B EEORLER W R S B BT

®1 BARTRBEERENRRNER LB,
BREMEE

$£(21.28+2.28) mg QE/g, & & & 5 /b kK #1 [(2.06 £
0.27) mg QE/g|#Y 10.33 £,
2.2 MEKBEBESHT

B 2 A A AR TR B A [ AR AR B Y 3R
Jifig Sy A ABTS fl DPPH H H 335 BRAE N R B &£ R
(P<C0.05), Z PR Z BT IE T BEAR B — &0 1 45 A 10 308 D i
JIEE Ay ) g (38.95 4 1.66), (14.48 42 0.58), (14,03 &
0.03) mg Ve/g. ABTS [ i 315 Bk & 1 HE Py 2 B2 2 g
A > UG B A > TR T EE A > 1 © ke A > B EE A > KA L
K (302,42 7.51), (249.63 +6.37), (118.66 & 2.86),
(75.4741.44) ,(72.2542.45),(21.100.07) mg Ve/g, &%
B X DPPH H Hy 5B A 8500k (197 Br g 71 B 22 5 B % (P<
0.05), H " 2 ] < W 1 1 B 68 5 & 3 [(51. 61 &
2.59) mg Ve/gl, R W et d5 R KW AR A AR K%
UM B8 BB J1 % ABTS #l DPPH [ 5 37 I 68 1 19 28 1k
T LA B — 30k e 2R 2 WA T S A P SR

®2 WMEARTEREEREHREMLFE

Table 2 Antioxidant activity of different polarity fractions

of Qi Baizhu mg V¢/g
ABTS [ i3t DPPH H H3&
FE iR RE ) ) )
BRI W BRAE )

MY 6.34+£0.47¢ 72.25+2.45¢ 9.94+0.43¢
IECBEA 2.2240.574 75.47+1.444 21.77+0.68¢
T A 14.0340.03>  249.6346.37" 34.2040.86°
ZRZTEAE 38.9541.66° 302.42+7.51¢ 51.61+2.59¢
IETEAH  14.48+0.58"  118.6642.86¢ 19.670.53¢
7K H 2.4440.37¢  21.1040.07¢ 0.7040.56¢

Table 1  The extraction yields, contents of total phenolics
and total flavonoids of different polarity fractions
of Qi Baizhu

b ) sNiiies v St/

(mg TA « g!) (mgQE « g 1)

T L 32 9 27.55 47.484+1.70¢ 4.87+1.54"
EC kA 13.43 44.11+2.67¢ 4.39£0.16"
— g A 5.26 98.2040.22" 6.57+1.26"
LR TR 2.00 139.4540.192 21.28+2.28¢
IE TR 13.79 68.93+0.74¢ 5.52+0.82"
K AH 62.98 28.7740.39f 2.0640.27"

T AR bR R g% L AR B3 % 7 (P<0.05),
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T FSIAR Ebr RN gt B HA B3 2% 5 (P<<0.05).,

23 BB . EHEMEESNENFEENEXES N

H 3 WAL IR JERE 1 5 ABTS Aty 5 kR A J) .DPPH
B S ERAE A B 96 (P<C0.05) . HISE R B R 43 I
7 0.875,0.874, ABTS HH G/ 5 DPPH H i 37
% B 7 1 W B 35 A 56 (P<<0.01) ,AH BB R 2 0.955, %W
3 I AR AL I P R I T A AR A b R R T AR R H R R
JAS TR M 2 AR 1 0 S A PR T

A E AR R & S R A A AR O M e
FHR 2 0.907, FZEWOHM B & & 58 R GE ) ABTS
A i 2 PR EE S & DPPH H i 2535 bR 66 11 2 2 4% (2 35 A0 58
(P<<0.0D) M1 ZRB R 2%} 0.949,0.982,0.956, i & i
TS50 ERE S JABTS H i 3L KRR /) & DPPH A th 3 i
BREE W R B E MK MR RB R 43510 0.967,0.831,
0.879, XULZEILF W], MEy BB R AR AR P i EEBUR
Gy . HRTAR Z0F58° 2 R UL 1 Z A P i R
ST S 5 BT BE ) Z AR R A DG 5 AR
SR
2.4 MEFEESH

B3R 4 Al AR R B I BERLAR Y L IE O e Al L & A
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A B BRI o) B CPP) X K FF T 4 2 €6 0 6 R A1 L Al R 2 1L
FF B R 2 M T B8 X0 A S ) R 4T 6 4 s £ TR & T R R IE
TREAR RS R FF B L S BRAT B — 2 0 4R R R 4 B
0,75 25 BR TR A R 2 A0 AT TR T I S 0 A SR 5 K R DU 4 A
Z T A MR . o I O e AH 0 A B R
# (P<<0.05), 7€ 10 mg/mL Y& BT . % 32 3 1 0 9 141 Bl 42
A9 R K B A B (10,38 42 0.85) mm, 4 B @ A A Bk
(10.130.48) mm, i FZEfFF 1 (9.63£0.25) mm, G Ik FT
% (10.2540.50) mm,

A I — 25 T AR R I P BT AL IE C AR OR [F] i

JEAAF TR 4 Fi Sz m I A . sk 5 AR, A R T
x3 MERBHEH

Table 3 Correlation analysis between total phenolic,

LCCK) TEA & A F - T IE %6 A 7E A [a] ¥k BE 2% 4 T X 4 Ff
S AR R 3 FAT AN [ B 2 1 4 o 2 SR - LB T G K
AR B G 1E OB X 4 B 32k B 00 /0 Bk
¥ 1 mg/mL AHTES A WL ST T X K FT B A 48 AT
TR V14 00 440 5 1 58 T [ S R B A R TR X < A 4 R R A
2T B - R W IE O e A S5 22 1 B P 2 ) 400 o 28R AR
T 2 B B
2.5 FEHERYNLZERSE GC-MS 54

X W R SR P 1k o oy R AT T GC-MS & Mo . 15 2
ST WAL SR WA 1. a5 NISTO8 b % 4 Y i 1%
PEPE XS L M 5E 18 AP AL 4 . o S T AR Y 91.24 06 . (1

BEMESESRENEENAXENT

flavonoid contents and antioxidant activity of Qi Baizhu

LD AWaeE SO RE e ABTS A HENEAES)  DPPH [ B A G FRAE S
B e 1.000
ST 0.907"* 1.000
R R RE S 0.949 * * 0.967 * * 1.000
ABTS [ i 538 5 BE 7 0.982* * 0.831* 0.875* 1.000
DPPH [ Hi 35 B 6 1 0.956 * * 0.879 0.874* 0.955 * * 1.000

o« fUR B E L (P<<0.05) 5

x o AR A B3 A S (P<<0.0D)

R4 MARFTEMEERYI 4 HEHNEBEER

Table 4 Diameter of inhibitory zone of different polarity fractions of Qi

Baizhu against four

common bacterial strains mm
FE it KA LB O R R il B 2 LR A 2T T

CK — — — -
BRI 8.5040.58¢ 8.3840.75¢ 7.25+0.659 8.7540.96¢

L bEAH 10.38+0.85" 10.1340.48" 9.63+0.25" 10.2540.50"
A AR 9.002420.71¢ 9.1340.25¢ 8.88+0.25¢ 9.25+0.29b
TR LTEA 7.2540.294 — — 8.6340.75¢
IE T EEAA 6.75+0.96¢ — — 8.00+1.35¢
K AH - - - -
PP 11.3840.85¢ 11.2540.29° 12.2540.50° 12.2540.29°

T FERYASE 7 10 mg/mL PP 3K EEA 1 mg/mL; M 1A F b5 7 8 FOR AL GE T2 A B3 % = (P<

0.05),
%5 MARECKREX 4 HMENNTEBRER
Table 5 Diameter of inhibitory zone of hexane fraction from Qi Baizhu against four common
bacterial strains mm
FE i W/ (mg « mL~1) pN7EaR W ERHAIRE AR AT B

CK - — - -
1 8.75+0.29¢ 8.63+1.25¢ 8.50+1.29¢ 8.8840.48¢
5 9.63+0.95" 8.75+0.50¢ 9.00+1.58¢ 9.8840.75"
1E & BEH 10 10.3840.85% 10.13+0.48" 9.63+0.25" 10.25+0.50"
15 10.6341.25% 10.50+0.71% 10.004+0.91b¢ 10.63+0.48>
20 11.00£0.58% 11.00+0.41% 10.88+1.11% 11.6340.75%
PP 1 11.384+0.85¢% 11.25+0.29* 12.25+0.507 12.2540.29°

T B F R FORAE G2 RAT B3 2% 5 (P<<0.05) .
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SRR AT 0 AR A W A W o B L R A A T RE ) F

5 3 R Wy 25 (35.02%0) . 2 FhmE 2K (28.63%0) .9 Ff 2%
(15.42%) .3 FIEIZE (8.99 %) 1 Fh S (3.18Y) b & W1,
26 AT, R EAHLIR W ) R AL Al 3,3 T B4 4
THRRBE WK (33.470)  p-KE I (28.33%0) L 8- B K J
(5.91%).3,3,5,6,7- L FAE-1-Bfi Wi B (4.70 %) . R — &
FBE3.18%0) .y M E M (3110004,
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Figure 1 Total ion chromatogram of methanol crude

extract of Qi Baizhu

x6 PARFEEARYHNLERSREENEE
Table 6

Chemical constituents and relative contents of

methanol crude extract of Qi Baizhu

B9 AR EE/min %<2/ A&/ %
1 27.748 4 (- T EHW 0.54
2 28.054 6  y-MEEHmM 3.11
3 28.8951  a-ffTNE 0.22
4 29.865 4 B-EEE MM 0.56
5 29.953 6 o FF TN 0.68
6 30.617 8 2,4- AT R 0.36
7 31.401 3 (H)-EAE TG A% 4 1.95
8 34.286 1 (+)-FiM 1.31
9 34.618 2 p-ANAIARE 5.91

10 35.209 7 p-Ain| R 28.33

11 35.339 4 3,3 HL-4 . 4- BRI 33.47

12 35578 1 KmtdE 1.14

13 37.243 7 i 0.30

14 37.928 6  fEAIEA 1.30

15 42.572 4 3,3,5,6,7-F I JE-1-i ik 4.70

16 wenns DEFTRELESERIE

Z 1
17 waos CT=RELEZFRE
4- PSR R Ty
18 55.881 2 %R R 3.18
3 Hhik

285 6 WAL S R 20 BR 2 R AR PR L R
et AR OGRS A IR e . MO R R B B
iy e B ER 5 8 JFBE ) st ABTS.DPPH H i 3% 75 Bk
RE R B IEM . UL A BB E A AR PR EE
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e ) T 3t 2 6 A0S 1 AR ) 2 550 S R Al DA AR AR B U A £
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