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Abstract: Objective To provide the theoretical basis for determining the best harvesting plant organ and harvesting period, and
investigate the content of chemical constituents of Callicarpa nudiflora in different plant organs and different growth periods. Methods
The contents of total flavonoids, total phenolic acid and total saponins were determined by ultraviolet spectrophotometry, and the seven
components were determined by HPLC. The ANOVA and PCA methods were used to analyze the content of each constituent. Results
The dry extract rate, the contents of total flavonoids, total phenolic acid, total saponins, forsythiaside B, acteoside, isoacteoside, and
apigenin-7-O-B-D-glucopyranoside in functional leaves were the highest, while the contents of caffeic acid, galuteolin and luteolin in
tender leaves were the highest, and all of them were significantly different from the young shoots (P < 0.05). In ten different growth
periods, except for the content of luteolin which showed a decreasing trend, the content of other components showed a trend of

increasing and then decreasing. The dry extract rate, the content of total flavonoids, caffeic acid and isoacteoside were the highest in the

kS HHEA: 2019-11-05
HEEUIH: WA ERNR IR TRE (ZDKJI2016005-03); RS AL SN T/EL A8 (2015FY111500-060)
1EEREN: B M (1989—), Z, Ait, BHERWFFCIA, @S0 A eE 2005 SR IR PPAN 255 . E-mail: huangmeil22@126.com
+EEEE THK  E-mail fulaiyu@163.com
JEEH  E-mail: pyxmarx@]126.com



¢ 3% Chinese Traditional and Herbal Drugs 3 51 % 25 53§ 20203 A + 1309 »

earlier fruit-setting (EFS) period, and there was no significant difference with the full-bloom (FB) period (P > 0.05). The contents of
total phenolic acid, total saponins, forsythiaside B, and acteoside were the highest in the FB period, and there was no significant
difference with the EFS period (P > 0.05). The contents of galuteolin and apigenin-7-O-3-D-glucopyranoside were the highest in the
carlier fruit maturation (EFM) period and the later fruit maturation (LFM) period, respectively, and there was no significant difference
with the EFS period (P > 0.05). The contents of each chemical component were reduced to the minimum at the fruit-drop (FD) period,
and it was significantly different from that at the EFS period and the FB period (P < 0.05). According to the comprehensive evaluation
model constructed by PCA, the comprehensive score of the EFS period was the highest (¥ = 3.252), followed by the FB period (£ =
3.011). Conclusion Main chemical constituents of C. nudiflora were significantly different in harvesting parts and growth periods.
The contents of main chemical constituents were higher in functional leaves and tender leaves, and the contents of main chemical
constituents were higher from FB period to EFS period.

Key words: Callicarpa nudiflora Hook. et Arn.; accumulation of chemical constituents; harvesting parts; growth period; principal

component analysis; forsythiaside B; acteoside; isoacteoside; and apigenin-7-O-B-D-glucopyranoside; caffeic acid, galuteolin; luteolin
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a-earlier budding period b-squaring period c-initial bloom period d-full-bloom period e-earlier fruit-setting period f-later fruit-setting period

g-earlier fruit maturation period

h-later fruit maturation period i-earlier fruit-dropping period j-later fruit-dropping period
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Fig. 1 Growth characteristics of C. nudiflora in different growth periods
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GRA AR CY D22 i) i 2 1 =2 00 5 A 1A fh 6 75 ¥=9.3601
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®2 FERVBNAMRILERREBE n=3)
Table 2 Effective fraction and extract yield of different parts of C. nudiflora (n = 3)

AT RIEEA BEARY%  RiEE/(mgg)  MEBR/(mgg)  BET/(mgg)  HAREALEF/(mgg ™)

WETH et 33.06 94.44° 50.12° 62.39° 206.95°
G5 19.00° 42.474 20.19¢ 21.03° 83.69¢
hignt 34.17° 120.09° 65.87 61.47% 247.43°

WREH  wot 25.61° 66.49° 42.21% 51.91° 160.61°
41057 16.39° 37.78¢ 21.40¢ 18.00° 77.18¢
ThREm: 28.61% 92.42° 36.94° 56.66° 186.02%

PHME ffH 29.33 80.47° 46.16* 57.15° 183.78°
iE53 17.70° 40.12° 20.80° 19.51° 80.44°
hignt 31.39* 106.26 51.40° 59.07° 216.72°

B R ) bR % 53, P<0.05

Different letters in same column represent for the significant difference, P <0.05

®3 BRURKFRRUEMLA RS & B

Table 3 Monomer content of different parts of C. nudiflora

JR &5 5 (mg-g ")
EEW U -

MR EMEEH B OAREH  BEMNEE  REBEMAREE  TREET OARER O RARSEN

AR Wt 0.07° 1.47° 2.97° 31.52° 2.98° 0.36° 0.33% 39.71°
L5 0.03% 1.14% 0.28¢ 9.18 1.24° 0.11° 0.08° 12.07°
iR 0.05% 3.15° 2.56" 39.05° 5.84° 0.38° 036" 51.39°

HRIEW Wt 0.09* 0.35¢ 1.94° 10.90™ 1.28° 0.18° 0.26™ 15.00™
L5 0.02° 0.13¢ 0.34¢ 4.67° 0.89° 0.13° 0.09° 6.26°
Trgemt 0.05¢ 0.68% 1.92° 19.95° 2.49° 0.35° 0.23° 25.67°

SFHIE i 0.08* 0.91° 2.46" 21.21° 2.13° 0.27° 0.30° 27.36"
L5 0.02° 0.63° 031° 6.93° 1.07° 0.12° 0.09° 9.17°
Trgemt 0.05¢ 1.92° 224 29.50° 417 037 0.29° 38.53

[F—FIh AR R ZE R RE, P<0.05

Different letters in same column for the significant difference, P < 0.05

R4 BRUAEEKITRLEEREUBULZERE n=3)
Table 4 Effective fraction and extract yield of different growth periods of C. nudiflora (n = 3)

EEM RHESEY% M/ (mg-g ) HEER/(mgg ) HEH/ (mgg ) RS AT (mgrg ™)
I RTIH 34.17°% 120.09% 65.87% 61.47% 247.43°
L 39.22%¢ 124.61° 51.04% 58.79% 234.45°
yIfe 35.11%¢ 130.84° 48.69¢ 59.75% 239.28°
FETEI 40.95% 170.53* 7425 69.57° 314.35%
Al SR A 42.06° 171.14° 61.93%¢ 61.47% 294.53%
Ak SRS 39.07% 143.37° 53.22% 58.76° 255.34%
PR HTI 35.92bd 140.43° 58.58" 52.49% 251.49°
PR 5 32.459%f 123.07° 51.61% 58.55° 233.23°
R AT 29.56¢ 83.47¢ 35.62° 45.78¢ 164.88¢
%R 5 28.96" 94.53% 38.61° 53.00% 186.144

=S AR FERRZEREE, P<0.05

Different letters in same column represent for the significant difference, P < 0.05
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mg/g), WM ERERY, HWNEZ R LEEEER
(P>0.05). HMR. BT 5 A7 8
e E EE (45108 7425, 69.57. 314.35 mg/g),
o B A R A SR e AL SR AT SRR, S
BRI AT A S ik, AL SR ATIA A AL 55 3,
H=FSEEBERE LRI LR EEZR
(P>0.05). SEali. SRR, 8w &AL S
FEEy LA S S B A1, 3B 45 30 ) DLE SR 5 SR AR A
HI55 B K A AT A 2 B M 22 5 (P<<0.05).

R 5 ATAL, BRARRER S EE TR,
He 6 Mg K256 BIE TR . &S
H B BECHEH AR i SR DUBSAE I & i

B (M0 4.58. 56.24. 73.19 mg/g), ARFFTHIK
2, [BFHRILREEZR (P>0.05). WIMHHER S 5
SR EAL BT & E R (499918 0.08. 8.80
mg/g), ALK . REBEEHEAREIHES EiE
(3.47 mg/g), MRATHEGER L, WHENITEENE
Z5 (P>0.05). FroR bl W LA G 1 &
(0.53 mg/g), SAARFIITLREMNEZR (P>0.05),
HE&ERKMELHEREMZR (P<0.05), K
BEXNEMEHES &R, HS5HMAEFTHE
BEMZER (P<0.05). BRAERERH, HE 6
Pl FE7SRAT HHECE 5 5 & = R B sk,
HI5 5 RAE AL a2 B 2R (P<0.05).

x5 BRUEHKIRLEEHMRFRISELER n=3)

Table 5 Monomer content of C. nudiflora in different growth periods (n = 3)

RS $(mgg )

G-

MR ERREE B OKEREEE  BRAEYT RTEEURET O SEEEE O OAKREEZR RS BA
P AT 0.05° 3.15% 2.56% 39.05° 5.84° 0.38% 0.36" 51.39°
IEEHA 0.05° 2.29° 2.91% 31.22% 4.59% 0.41°¢ 0.30° 41.00%
YL 0.05° 2.95% 2.63% 35.97% 5.10° 0.37¢ 0.28° 46.93%
A 0.05° 458" 3.01°%¢ 56.24° 8.69* 0.35¢ 0.28° 73.19°
A SRR 0.08* 3.60% 3.41% 55.62° 8.80° 0.442d 0.30° 72.24°
A L5 3 0.05° 2.31° 3.47° 38.44° 5.63° 0.49% 0.26" 50.66°
AT 0.05° 2.28° 3.32% 38.82° 5.39° 0.46%° 0.25% 50.57°
PRSI 0.05° 1.23¢ 3.21%® 25.42%4 3.02¢ 0.53* 0.25% 33.71%¢
% FL AT 0.03° 0.78¢ 2.32% 13.08° 1.68¢ 0.45%° 0.25% 18.59°
R A 0.05° 0.77¢ 2.08° 17.92% 2.30¢ 0.440¢ 0.22° 23.77%

[ —FIh AR R R ZE R RE, P<0.05

Different letters in same column represent for the significant difference, P<<0.05

25 FARIEEHREERKRUERTNERT T
(PCA)

N T G R O [FAR B A R R 2
S, AWEFAIH SPSS 21 AR EEE. 3 i EE
P fr e fe 7 AR R O B 11 NMEFRIEAT PCAS
EFFFEE R T 1, STERFECRM) 2 NERr, H
B 1R A 7.541, TTHEREN 68.557%, +
B3 2 FHIEE R 1.812, TTHREEN 16.473%, SRFRTTHR
HiL 85.03%, HP 2 NEMASMEKT 11 ANkt
85.03%I1(5 5., FIFEA S LA O, X BIFE4E H 1.

EH 11 /R A 2 1) B AR RS 3 11 A
DRl F R ) B, DARRAE ) o RO 2 Ny
LR RE: Fi=0331 X;+0.346 X,+0.332 X3+
0.315 X;3+0.25 X5+0.347 X;+0.229 X7+0.36 X+
0.358 Xo—0.157 X;0+0.21 Xy F>=0.146 X;+0.198
X,—0.075 X3—0.132 X;+0.25 X5—0.192 X,+0.528
X740.029 X3—0.001 Xo+0.63 X;0—0.374 X1;, X;~

X NERG & BV AR . RAEFFHIEE 4=
7.541, 1»,=1.812, REERMFNTIRE F=AF +
BF,=0.806 F110.194 F>, Hrf A=1/(11+ 1), B=4y/
(A+22)o

AR = 143 (1 i A 1) & e BoR 7 RS 3% 6 ATA
3. HHE 6 WA, 2 NEMALE 10 MEF T, fF

*F6 AREEBHBEEEHRERD BREATFN
Table 6 Comprehensive scores of C. nudiflora from
different growth periods

4 F F, ZEETMEF BT
WA 1.117  -2.164 0.481 4
IE W 0.121 —0.404 0.020 6
YIEIH 0.133  —1.163 —0.119 7
B 3.996 —1.082 3.011 2
A SR HA 3.736  1.241 3.252 1
A B TS 1 0.568 1.626 0.773 3
AT 0.073 1.190 0.289 5
LS HA -1.528  1.686 -0.905 8
T LRTHA —-4.557 —0.573 -3.784 10
75 35 -3.641 —0.345 —-3.001 9
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Fig. 3 PCA biplot of main chemical component of C. nudiflora in different growth periods
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