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Abstract: Objective To establish a HPLC fingerprint of Camellia nitidissima Chi, analyze its chemical components, and study its
antioxidant capacity. Methods Extraction of ten batches of Camellia nitidissima Chi were made by refluxing with 70% ethanol
solution. Agilent Eclipse Plus C; (250 mm x 4.6 mm, 5 um) Chromatographic column were used, gradient elution, to establish a
fingerprint of Camellia nitidissima Chi, analysis of its chemical components using HPLC-MS, and evaluation of the antioxidant
capacity of Camellia nitidissima Chi using DPPH and ABTS methods. Results The HPLC chromatogram of Camellia nitidissima
Chi was established, and 11 peaks were calibrated. The similarity was all above 0.98 through calculation of TCM chromatographic
fingerprint similarity evaluation software (2012 edition). Meanwhile, HPLC-MS analysis showed that the components of Camellia
nitidissima Chi were mostly flavonoids, and the antioxidant capacity of Camellia nitidissima Chi was tested. The results showed that
it had good antioxidant capacity to DPPPH free radicals and ABTS free radicals in vitro, and showed a certain concentration
dependence. Conclusion We had established a fingerprint of Camea nitidissima Chi, which was rich in flavonoids and had good in
vitro antioxidant effects.
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Table 1 Producing sample of Camellia nitidissima Chi

FeEadi's  FER AR i SRS [R]
Sl SAek VR TTRIRX. 202009
S2 SAA T TR 202012
S3 e JTRIE T SR E 202103
S4 A6 RIS OREEL 202103
S5 RIS JUHE AR 202103
S6 GE ] T 202103
S7 IR IR T 202103
S8 E IR iR PN 202103
S9 Eiek JPERIEEETR AL 202103
S10 RIS ST E TR 202103

CNE I (A% AD ERR A L BE (or i 4D 1
HRETRBHER AR A A BE ST, T
b3 Ab 77 bk S AR T, 165 202006181,
1- = O B -2- 3% B Bk B B (DPPHD 1 H Bf A5
% C RO il Tl R A R A A s 5P b gE
JIKE IR R & CABTS ) W H 2 = R A AR
BB~ A2 NG R I8 (trolox ) N 7K ¥
G o~ S YV I = N o T A R A 53
& A AR A .

1.2 LIGNER

Waters 2695-2998 i1 2505 AH (385 3 - — 4 5 [ 1)

160 %% « Waters-Xevo TQ Jii i £ I %% - Empower 3 £

P TAEuS (& [H Waters A 7)) ; AX124ZH Ji 53 2 — K
SO RN ] s DF-101S £ # U IR i #4 1) $i
PE IS (DL ST AL %) ; INHNITEF PLEX It} [A] 43
iR AL (TECAN A 7]

2 HE

2.1 I EERAE &

W B S AL S ACK R 1.00 g, J& HE 1215 1Rk
WEE N 70% £ B3 W, 80 °C IRl it 42 L 1.5 h, &
0.45 pum FUFLIEREIE L , 79 B8 A TR
22 XMER&FRNOEIE

KBRS T XA 1 mg, B T 10 mL & i
o R BV OE 25 5 1145 0.1 mg-mL ™ 5% 8 Sl VA TR
A o
23 @i/RIEEG

3% # ¢ Agilent Eclipse Plus C,q (250 mm X
4.6 mm, 5 um) , F BN : 90% FHEE +10% LG R &
A B CA) -0.4% B IR ¥ 7 (BD , fa I i Ky
320 nm, i 35 °C, AR FR E N 0.5 mL-min™', #EFE
N2 pL, BRREBE R P WK 2.

ESTIE , 1 B8 71 0, FH A maim s
BN R 3 500 V, TSR 300 °C, T8 A
UL 8 mL-min™', 546 % /7 172 kPa(25 psi) , %
S LR 180 V, FA 4 YE [l m/z 200~1 000

®2 BERBHER

Table 2 Gradient elution procedure

t/min  FFEE90%-ZM1E 10%(A)/%  0.4% TR /KT (B Y%

0~10 10~27 90~73

10~30 27~30 73~70

30~60 30~35 70~65
60.00~60.01 35~45 65~55
60.01~95.00 45~55 55~45

2.4 DPPHEWMEEFRLHIMAILEE

MR HE A5 WA o % b ) B I RDOE S
200 pmol-L™' DPPH fifi & , [F] I} FH 70% £l I
A [F) 3 B (R 422,17 T 77 2 1) 4% 1) 48 A 5 6 1 1K
AR CLAZG A IR 1) AT trolox bk vHE VA W (42 7 &
W E 43 94 0.025..0.050+ 0.100.0.200.0.400.0.600.
0.800.1.000.1.200 mgmL™"). REANFE S 2 B BEE 34
AL, FEAEXT IR AL L b A il B A W LA A ot s U L
AR BINN 20 wL JE 7K £ B W AS TR IR B
trolox Fr #E ¥ ¥ FFE 5 i W, B S BB AL A
180 uL 200 pmol-L™" DPPH £ %% % , & & W% & 30 min
S T 5E 3 517 nm P AR 1RO FE CADE
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FBE 50 5 % ABTS TAEW, [FI I FH 80% £ B i fil]
AN Te] J5 8 R FEE )R it 5 R trolox s E V8 R ( 2% It
Bk FE 4 5N 0.025. 0.050 0.100+ 0.200 0.400.
0.600.0.800.1.000.1.200 mg-mL™) . HE/MEE S E
3ANEAL 5 IR L b v it 2 e WAL AR ot s L
3 I 10 pL 80% BV 7« AS [R5 1] trolox bk
HE ORI S B LI 200 uL ABTS T.1E
WL FE M E S min, Wi H 405 nm PAAE I A (A -

ABTS H B BRE = (A4 = A i)/ A s
3 &R
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300 RS EERES HUSTRE S, il 2 A i i,
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I RAT
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) RSD #J < 0.005% , #H %I U [ #1 [ RSD ¥ <
3%, < B 10 it 4 48 75 FEAF i A0 2% 5 4y 1 — Sk
BT

3.2.2 AUEEVEA 10 REFR & % I 2,37 50 77 vk it
B, SR A 24 3 AR AL RE VAN R 45 (2012 D 434 H
Bt B4l S A T B AR R AR i SIS I AR sont HE A
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Table 3 Relative retention times of common peaks of fingerprint from to batches of Camellia nitidissima Chi

- HE X R B I [R] RSD/%
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
U 1 0.517 0.519 0.515 0.516 0.515 0.515 0.516 0.516 0.515 0.518 0.001
U 2 0.378 0.381 0.376 0.376 0.376 0.376 0.377 0.376 0.375 0.379 0.002
I3 0.347 0.351 0.344 0.344 0.345 0.344 0.346 0.345 0.344 0.348 0.002
I 4 0.225 0.228 0.222 0.222 0.222 0.221 0.224 0.223 0.221 0.226 0.002
I 5 0.183 0.186 0.186 0.186 0.188 0.187 0.189 0.187 0.186 0.184 0.002
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0
U 7 0.138 0.132 0.144 0.143 0.143 0.145 0.141 0.143 0.145 0.138 0.004
0.404 0.396 0.412 0.411 0.412 0.413 0.410 0.411 0.413 0.405 0.005
%9 0.866 0.864 0.867 0.866 0.866 0.867 0.866 0.866 0.867 0.865 0.001
& 10 1.035 1.034 1.037 1.036 1.036 1.038 1.036 1.036 1.038 1.036 0.001
U 11 1.160 1.160 1.161 1.160 1.159 1.161 1.160 1.160 1.161 1.161 0.001




Fig.1 Ten batches of Camellia nitidissima Chi herbal(A),
comparison(B), and rutin reference substance (C) finger-

prints

©2390 - Hd46% E1H 20235118 4¥§edA  Drug Evaluation Research  Vol. 46 No. 11 November 2023
F4 10t R EEMRIBL B L FIENETIEEFR
Table 4 Relative peak areas of common peaks in fingerprint of ten batches of Camellia nitidissima Chi
T FRTYE RSD/%
S1 S2 S4 S5 S6 S7 S8 S9 S10
i 1 0.689 0.921 0.894 0.760 0.744 0.892 0.742 0.883 0.742 0.089
i 2 0.642 0.888 0.593 0.598 0.627 0.715 0.611 0.800 0.734 0.100
i 3 0.648 0.880 0.655 0.603 0.645 0.692 0.636 0.813 0.760 0.090
% 4 0.102 0.638 0.099 0.110 0.076 0.222 0.066 0.432 0.477 0.220
it 5 0.836 0.938 0.881 0.820 0.833 0.825 0.833 0.903 0.888 0.040
S 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0
i 7 0.833 0.943 0.794 0.814 0.846 0.826 0.858 0.921 0.908 0.053
i 8 0.935 0.973 0.873 0.916 0.923 0.859 0.926 0.941 0.941 0.036
%9 0.934 0.969 0.920 0.932 0.940 0.935 0.948 0.956 0.951 0.016
i 10 0.893 0.934 0.883 0.810 0.861 0.849 0.845 0.903 0.898 0.035
i 11 0.982 0.917 0.933 0.843 0.925 0.894 0.867 0.919 0.922 0.038
3 TR ) g A S10 x5 SWEEERNBUE
e A zz Table 5 Similarity of Camellia nitidissima Chi leaf
57 om0 pe e
] - - 6 5 [ 3
Y N - S5 S1  JUERHE 0989 | S6  JUPHEITHT 0.995
RS . 2‘3‘ 202009 202103
’ S B s S2 TR 0992 | ST JUHEHUNTT  0.985
L Sl 202012 202103
0 10 20 30 40 50 60 70 8 90 S3  JUVEIRE 0994 | S8 JUHEFJIKIL 0.997
4 6 202103 202103
' | S4  JUEEREHL 0996 | SO JUPUALKEL  0.998
5 202103 202103
) S5 JUPHANMT 0997 | S10 JUPEMEAEL 0.990
T yf 202103 202103
10
J' ] s |7 8 T l,ll YIAEAE Be 8 R I H B ) B A s L R, X 10
e ik G AEZRALRE A4 23 %) ) DPPH AL ABTS i53E4T 1 9L
AARE IR
Wil 3.4 Fros, 10 b 4 16 AR & R T
DPPH [ HH J& (175 B B8 7 Bl A5 o &9k B2 T = 1 3
c In, 24 E IR E A F] 0.2 mg-mL™ LB, &8 51
Pratb e 7T Fa0e , Horb S6 X DPPH H H A& 13
B % B, N 84.61%, S8 Xt DPPH [ Hi 3 35 B %
) l B, N 67.57%. [FIFE, ABTS P AE J1 6 45 51
0 10 20 30 40 50 60 70 8 90 IR, S6 X ABTS 1) H HH JE 26 0 HY 5 0 (1 Bk e
E1 1o¢ttﬁ»z%+wzzzwrt(/zl;w;.-aiﬂg—:(s) ETHE J1203995.51%, 1 S8 A ABTS D328 &t 1A In
@d%ﬁ@% TR, N 93.66% , X 7] fE -5 4 48 Z A6 10 Rk

FEHVER R A R
4 1+1ig
GO RE R R T2 N B R SR AW Rl
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Fig.2 Chemical composition spectrogram of Camellia nitidissima Chi
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Table 6 Chemical composition analysis of Camellia nitidissima Chi

|

\J&MM

75 fx/min BTEs W mz  EREmz 5T la=x/
1 7.431 [M—H] 289.070 9 289.0712 C,sH,,04 LA FE
2 8.157 [M—H] 483.078 8 483.077 5 CyH30,4 WE TR 3-0-(6-1% & T W & 0 )
3 8.855 [M—H] 433.113 3 433.113 5 C,Hy,0, Tl 7 2-7-O-%61 %1 BEEF
4 9.703 [M—H] 639.101 5 639.098 6 C;30H2,046 quercetin 3-(2-caffeoylglucuronoside)
5 10.336 [M—H] 577.134 9 577.134 6 C3H,40,, JFIEHE & B
6 10.856 [M—H] 865.199 1 865.198 0 CusHy0 JRIEH & C
7 11.390 [M—H] 289.072 1 289.071 2 C,sH,,0, RKILKEHR
8 12.166 [(M—H] 387.130 1 387.129 1 C,;H,,0,, L HE 7
9 12.337 [M—H] 319.044 8 319.045 4 C,sH,,05 dihydromyricetin
10 14.622 [M—H] 593.1520 593.150 6 CyH;,05 11 25Ty -3-0-25 & PETF
11 16.374 [M—H] 563.138 3 563.140 1 CyHy0,, JTEH
12 16.756 [M—H] 449.108 4 449.108 4 C,H,0,, 1L Z513-3-0-% & FE T
13 18.209 [M—H] 417.1199 417.1199 C, H,,0, HIRE
14 18.481 [M—H] 431.098 8 431.097 8 C,Hy0, LER il
15 18.716 [M—H] 609.1459 609.145 6 Cy,H306 T
16 18.915 [M—H]T 463.089 6 463.087 7 CyH,0,, Wik B
17 20.709 [M—H] 593.150 6 593.150 6 CyH;,05 KB -T-O-ZEF/
18 21.499 [M—H] 7412250 741.224 2 Cy;H,,0, it B2 -4 2 B
19 22.445 [M—H] 567.207 5 567.207 8 CyH;05 citrusin B
20 23.499 [M—H] 503.176 5 503.176 5 Cp,H;,0,5 6-O-acetylacteoside
21 25.265 [M—H]T 489.198 1 489.197 2 C,H3,0,, cymorcin diglucoside

+ 2391 -
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