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Abstract: [ Objective] To identify and analyze the main chemical components, their contents and change in the
flowers and leaves of Camellia nitidissima, and to provide the basis for further exploitation and utilization of C. nii-
idissima. [ Method ] The components and contents of anthocyanins, flavonoids and catechins in the flowers and
leaves of C. nitidissima were qualitatively and quantitatively analyzed by ultra-performance liquid chromatography
quadrupole time of flight mass spectrometry. [ Result] Cyanidin-3-O-glucoside and pelargonium-3-O-glucoside were
identified in C. nitidissima for the first time, and cyanidin-3-O-glucoside was only found in the new purple leaves.
Luteolin-7-O-rutinoside and genistin were identified in C. nitidissima for the first time, and the quercetin-3-0-gluco-
side, quercetin-7-O-glucoside, quercetin-3-O-rutinoside and kaempferol-3-O-glucoside were found in leaves of C.
nitidissima for the first time. The contents of anthocyanins between petals and stamens had no obvious difference,
but were lower than that in leaves, especially new leaves. Instead, the contents of catechins in flowers were well
higher than that in leaves, especially new leaves. The contents of total flavonoids, quercetin-3-O-glucoside, querce-

tin-3-O-rutinoside and kaempferol-3-0-glucoside between petals and stamens had no obvious differences, but were
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far higher than that in leaves. The contents of total flavonoids and luteolin-7-O-rutinoside which was the main fla-

vonoids in new leaves were significantly higher than that in old leaves. [ Conclusion] Two anthocyanins, six fla-

vonoids and two catechins are identified in C. nitidissima. The quercetin-3-O-glucoside and other flavonoids are the

main cause of the yellow color of flowers, and the cyanidin-3-0-glucoside is the main cause of the purple color of

new leaves of C. nitidissima.

Keywords : Camellia nitidissima ; flowers; leaves; anthocyanins; flavonoids; ultra-performance liquid chromatogra-

phy quadrupole time of flight mass spectrometry ( UPLC-QTOF-MS)
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Chrysantha Chang) fH%), HAL 0,4 88, W W BOGEE,
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Jcti A BIR 2 ) 5 A B 2R -3 -0~ 26 Bl 1 A e % -3-0-
ZEAPRETY M 3R -7 -0 4 W 1 | 1L 2% 3-3-0-7 4
TR ZAZE R -3-0-H & B 111 T Sigma 24w, 4l f7
=97% ; LRRMBILE R TR R R
PRV, A RE =97 % o A ALV I g 0wk g L
P2 PR (B TR 151 W T [ 245 £ P A 2 iR AT BR 2 ]
OS2 I NER | SIS0 T b2 1 SERR Ry
ABRAH]
1.3 ((FE5iEE

IR ES 45 ACQUITYTM UPLC I-Class #8
B RO A 1% 22 4t ( Waters Corporation , Milford , MA
USA) , Xevo G2-XS QTof MS Jfiii 2 4 ( Waters Corpo-
ration , Manchester, UK ) , UNIFT 1. 8 # {4 % 4t ; Milli-
Q-Gradient #B2E/K il 55 R4
1.4 RIWH*
L4.1 2t FRBCHEER H45 0.6 g, 70
I BT IS BRI AR , 7 1 st ks HRR: THF (70:
27:2: 1, KB ) 4R HGA T 2 mL™ 456G 12 h 7%
19%,24 h R FHIEAC S 0. 22 wm JEIE U8, 8K
PRAFAE —20°C UkAr 45 FH o 0 e M €033 —
RATHS ] BT REEE ] ( UPLC-QTOF-MS ) 5 AR X 48 2 Fl
MR R AET R BOI SL S R RS Uy AT
ENE S E BT, (%ALY ACQUITY BEH CI8
(2.1 mm x 100 mm,1.7 pm), L 0. 1% B R K%K
(A)FNZNE (B) i sl , PR P 0 ~ 1.5 min,
5% B;1.5 ~ 11 min,5% ~ 40% B;11 ~ 14 min,
40% ~95% B;14 ~16.5 min,95% B;16.5 ~ 16.8
min,95% ~ 5% B:16.8 ~ 20 min,5% B, HEFEH
BRI (ESL) |, MR 5T i 500H 58 = R Ik R VR A 1
Wo BT AR IR RS T, B IR A D 120 °CL i
VAR SR Al B R, IR D 450 °C, T g 600
L« h™ BN 1KV HEALHLE N 40 V., F1H
T (m/z) 50 ~ 1200 u, fRAEH IS HLE N 6
eV, = B Al I Ly 20 ~ 45 eV, Fidfa R AR
74 Continuum T,
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Tablel Standard curve of 7 compounds

1% Compounds

FrifERZR Standard curve R?

JLZ5 % Catechin

# JLZ&5 & Epicatechin

KREHE Cyanidin

KB -3-0-H BT Cyanidin-3-0-glucoside
Wil iz 25 -3-0-# 28T Quercetin-3-O-glucoside
Witz 25-3-0- 25 M Quercetin-3-O-rutinoside
11 ZS 1-3-0-F5 %) B H Kaempferol-3-O-glucoside

y =13 588.8x +101.611 0
y =16 379.2x +77.544 0

y =164 456. 0x - 126.993 0
y=29434.5x-0.376 0

y =19 209.2x +51. 142 4

y =45 456. 4x +116.378 0
y =21 177.9x +53.684 8

VLV Linear range /(g - mL™)
0.999 5 0.001 ~ 50
0.999 3 0.001 ~ 100
0.999 2 0.000 4 ~20
0.999 6 0.000 2~ 10
0.999 3 0.001 ~ 50
0.999 1 0.001 ~ 50
0.999 3 0.000 2 ~ 10

2 HBREGHH

2.1 #HFH KEMMILFEEESN

A = A0 3 — AT I [R) 5 3 KA
(UPLC-QTOF-MS) £ A X 4 46 25 4E = ML A 4675
H RH S OLZR R E B AT 5E 1R 20 B, AR
#ii UPLC-QTOF-MS H1 MS &4 , 2% # 5 3Tk, 4 J
EE MO AT A S O R WAL 2. LA
IE 10 Fp L2 IY, BRISIT 4 Ao 10 S, Kz 7
PSS BRAE A A R IR o LEXEARVE A, 0 1 R
O3 3 0 IN LA R RILE R . iy 2 Fsor 6 K
AETFH A 0 2 S o0 188 10 m/z fH
449. 11,8 F B m/z 287. 06, FIWT H R % A2 25 -3 -

O-H AT 3 B> 6 ik BHl 0 4+ 25 0% m/z {H
433. 11 B ERE R B T m/z 271. 06, F Wy H ok KA S%
R3-0-F A B

WAy 5 A T Ry 8 IR 9 YRR TR, 4y
M Ez 22 -3-0-2 F BT M i 22-3-0-%5 25 B 1
11125 3 -3-O- 4 4 W% 1 F 2 22-7-O- @ A B . G
PRt iRt BRI BR A3 4 Bt 58 ol o - B8 - m/z {8
505. 17 HHE R - B F m/z 287. 06, 55 3 4 pk 210)
W TE R R K T-0-25 T i HPLC-MS 45 A [,
e HOA AR RRREZR 7-0- 251 13 10 i &l
Ko F BT m/z il 433, 11, R IERE /B 1 m/z
271.06, 524 A% S Yokl R HPLC-MS 2%
AR, e Ho YA

R2 &hFRrMHREIENEYRELE
Table 2 The UPLC-QTOF-MS data of the main compounds in the flowers and leaves of C. nitidissima

%y 1 BA BT R] TET WHET acr /T
No. Components ~ Retention time/min  Molecular ions(m/z)  Fragment ions (m/z) Tentative identification
3.56 291.09 247.06 JLZE% * Catechin

2 3.99 449.11 287.06 RIEZHEB-0-4 3BT * Cyanidin-3-0-glucoside
3 4.51 291.09 163. 03 #£JL2E " Epicatechin
4 4.72 595.17 287.06 KB T-0-ZEF M Luteolin-7-O-rutinoside
5 5.77 611.16 303.05 Mit iz £ -3-0-25F W1 Quercetin-3-O-rutinoside
6 5.82 433,11 271.06 KRAEFEZ 3-0- 4% B * Pelargonium-3-0-glucoside
7 5.93 465.11 303.05 Wil iz 25 -3-0-F5 25 M Quercetin-3-0-glucoside
8 6.54 449. 11 287.06 22 F-3-0-#j 2 B * Kempferol-3-O-glucoside
9 6.77 465.10 303.05 Witz & -7-0-45 29851 * Quercetin-7-O-glucoside

10 6.80 433.11 271.06 YR AL Genistin

TE =+ A BRI o B AT
Note: #* Represent the standard control compounds.
22 #HFHKEMEILZREESH
GAEAAERA I 7R AR H B S LR R
WO EEILER 3. AT H R FHR3-0-HEHT =
BEAEAE TR 0 v, P8 A 2 b R ARG 3 5 R AR

2K -3-O-H A M R Fr b i i TR, BRI
eSS Hh S M AR S iR 22 S AN R Rl
ik B 3R -3 -0~ % W L A B 28 -7-O -3 20 W L 4 B
2R -3-0-Z5 75 Bl R 1L 2% B -3-O -7 % W 1 75 A8 2k
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() e B e T R, Herp i R 2R -3-0-4 4
FEACRRIEESS vh o S O P W 22 5, Wit B R -3-0- 5K
W0 1L 25 193-3 -0~ %) W 0 7 A 388 vh % ot 20 ol 2
e 159 £5 1 1. 96 £%, it Fz 2 -7-O-% 2 b 15
FEACR P & RS 9 7. 13 5 AR R -7-0-22
T EAC b o RIS 3. 32 £ B b A
SR 3. 77 A YRR T AE G R T
ot EamTert, RILKZESANTE
BILERZRER T feerh S aticm T, et &
OB 5. 15 %,

SAEAACI RS PRI RS i fem, R
FER-3-O-H AT 7 AR B 5 76 Hp 2 55 T g
O35 TR AR U R 2 R -3-O- A A W A R o
RT-O-ZFHEH A B R -3-0-25 8051, 20 ) o =

KA S F 1 47.10% 20.89% F117.97% |, 11125 1 -
3-O-F A A GBIR AR T 10% 5 M8 v 2 2
B3 B B e MK R R i B2 25 -3 -O- 2 2 M M
2 -3-0- S L AS B -3-O- A A WE 1, 43 ol o
R B 47.92% 27.93% il 17.40% , H4 AR
SPENRTF 10% . i RILRR & s, KEZE%E
R -3-O-H A BH A B s 8 I R R R DR
JRELR-T-O- A Ot e, o7 S S i
75.59% , HWO0 YR Fif iz 2 -3-0-# A b
43 5) o HE R i 10. 98% A1 10. 08% i
R 4 -3 -0~ 26 0 A0 R 2 95 2R -3-O- 4 4 i
B AR R, FRILAS R BAR B S B DR R
TR -T-O-25FF Bl & it e, o HE 28 0 I 5 1Y
89.84% .

R3 SRFERIHAEEASYESE

Table 3 The contents of the main compounds in the flowers and leaves of C. nitidissima pg g
F LAY Main compounds FEi Petals JfEES Stamens #1t Old leaves i New leaves

K3 HE3-0-4i % BT Cyanidin-3-0-glucoside - - 0.01 +0.00 11.02 £1.22
KAAEZER 3-0-Hi % Bl Pelargonium-3-0-glucoside 15.45+£1.23 17.43 £0.31 22.59 £0.40 25.95 £3.71
¥k fz 2% -3-0-F %9457 Quercetin-3-O-glucoside 88.05+1.16 91.80 +2.34 3.29 £0.20 1.38 £0.05
il Kz 2 -7-0-4 % BT Quercetin-7-0-glucoside 6.92 +£0.18 0.97 £0.05 - -

Wil iz 22 -3-0-25 75 Wi Quercetin-3-O-rutinoside 33.60 £0.36 53.51 £0.56 1.01 £0.06 1.08 £0.06
11 ZS -3 -0-3 % 5 Kempferol-3-O-glucoside 16.99 +0.41 33.33 +1.48 0.08 +0.01 0.13 +0.01
RBFZRT-0-ZEF M Luteolin-7-O-rutinosid 39.04 +1.47 11.77 £0.42 24.65 +1.01 93.04 £5.77
YR A Genistin 2.33 +0.08 0.18 +0.01 3.58 +0.23 7.93 £0.42
JLZ5 % Catechin 17.92 £0.70 5.64 +0.11 0.28 +0.06 0.03 £0.01
% JLZE & Epicatechin 114.38 +1.35 165.22 +4.10 49.02 +1.87 9.52 +0.24

T - "R AREED

Note: “ —” not identified.

2.3 HFHKEMSILFELZESN

M AERAEA M 7 R e 1 B 5 Lok
R (R 4) B W AWM R RS
AN 25 AN K, B0 5 D 2 i R R 68, 36% Al
T7.12% Bl & & i) 41.79% F 47. 15% ; 4636 F1
HMESE 2R e LR R A 22 A K, (HIE
TR AR AR R A o 2K B R R ] O s
(195.73 4541 5. 87 4 Bt i) 1. 81 £ A1 1. 85 1 4E

Table 4

MRS P LR R B R 5N 1 2. 68 {5 Al
347 f% B9 13,85 £5 A1 17. 89 £ o A M AIE 85
W B S A ZE AN B B v 3. 20 %
13,64 5, Ft ) 2. 23 f5F0 2. 53 %, FEI I
BB AL TR AR (KT 5% ), FEH Y
B (BT 50%) . E B LA R 28 2
MBSN85 47.17% 31.20% 1 21. 63% , 3
AR R4 1 6. 36% (69.00% Fl 24. 64%

x4 SUFRRTIHAEEALGYLE

The total contents of the main compounds in the flowers and leaves of C. nitidissima pg g
wE TEHE 2R 1] THERE 217 Ent 2R 1] it R
Compounds Petals Proportion/ % Stamens  Proportion/% Old leaves  Proportion/% New leaves  Proportion/%
17 B 2% Anthocyanins 15.45 4.61 17.43 4.59 22.60 21.63 36.97 24.64
¥ Flavonoids 186.93 55.86 191.56 50.43 32.61 31.20 103.56 69.00
JLZ % & Catechins 132.30 39.53 170. 86 44.98 49.30 47.17 9.55 6.36
43 Total 334.68 100. 00 379.85 100. 00 104.51 100. 00 150.08 100. 00
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FHICWTFE W, 4 e 22 -3-O-4 4 B i B 3R -
7-O-F BT B 2R -3-0-25 F W AT LL 2% 193-3-0-
R 5 AR AL P 32 BB o
AR A P R e ASOBOAH 838 — AT N [R] 535 1B ]
(UPLC-QTOF-MS) £ AR X} 4 LA AL A F it P iy 48
HH AL RS AT A, bR E 4
A2 a0, 38 1 UK B R 558 R -3-0- i A W 1
REHZR-3-0-H AT AR RK-T-0-2=F B A
YRR SE o A E f 0 A i, A bR AR o
SEARAERTZL , TOFR HEAT: il AR R B 3R -7 -0- 25 bl
FNGERE AT H2 IR Bz 22 -3-0- 7 2 W 17 b o oty 2 30
Fro0hr B A2 S U, R AR HE I T34 o &
i, I MTEE R A o S BT AR v I R R A
T HEIA, BEBIAI G JE ST B AE AR T 1 S B A
ILAS R w7 IR B A S50 A R B

AE A AE I S HESS TP AL T S A 2
AR AR 7 JEHGE A AE T & Bt = T AR A
B, b JEHAT LR R & R I T 4B A, i AT
RE 25 Z MR Y B & BUR A G, 675 Rl i
PEH RE RIS LA R, Bk, e B 5B th e
HE U E T, LA R U] AR, A S
5 RIS R LTINS ks — 8
A AEZR AL A8 b G B R S 2 e T A R 3R -
3-O- 7 2 BEAT i B2 22 -3-0-2 4 Wl 1 11 1L 2% 7 -3-0-
I A 22 A K H i T o B h 8
B B o A R B R T -O- 25 A B M R S
S TN, A AR TR O AR KT BR X
S, R A A IE B, 2 BOCAE 35 T 288 9 I 55 v A A g
PN, BAR S A Fy T 2B ST

EE Wz, XM (C sinensis (L.) O.
Kize. ) SOZFMH TP S0 P ERAREHRE R
MIERRMN KR ERAF Y K E4-3-0-
HAFEH L0 L s b DR R B S H 2 7%
il AR B b R ARG T, & R EOL
MWLy ERE A L AR, SR 0
A A R A58 R -3-O- R A MY, T 4R 41 (7
HREAT R A58 2R -3-O- 7 7 Bl I R 2 35 2R -3-0-7H)
PR, 48 A D BT i SR T Y S PR R R A
AR GEHR3-0-HEETA K. REFREA
EEREE ARGNIIE i L S 0P8 - 07 A ]
Mk B 3R -3-O- M A B 1 M B R -3-0 Z /M AR

PR AL R AR SR B () B

HY R AET BB A LR RS R AR
L AT T A A S R R A
GACAAEMM F JFUR & M P AR R
il e JLZR 3R 25 AR W3 P oy B A o bR L R =
w7 DU 3 O L A A G i ) S A B
SO BT R S AT R 2 AR B
REPEARIRAE o ANTIG A T o S50BAE (3 - AT
[ B3 I (UPLC-QTOF-MS) £ A Xt 4 fE 2K AL 2 Al
MR AR H SRR K Lo &R AR A W T R Bt
FIWRTE, WA AT S AALR 3R A5 o) & it
L HAACRFAE , i — 2 IF SR R T bk dle

4 2

AR50 ) PR i OB L — A s ] i i
I (UPLC-QTOF-MS) £ AN} 4 AL 2R AL A AN 7+ 14
FETH B ALK 3R A5 B A7 204, JL 3 5E
2 AT LY 6 FhRBIEAFN 2 ML R K, HIKTES
FEZR PRGN 1) 0K 2% 22 -3 -0~ 4 Bl 1% 42 2 3% -
3-O-FEMHTY  Hor, R 245 3 -3-O- R A W 1 (U7
TRMRELOH T BT 6 MBI
AR R -T-0- 2 B B H A AR H o 8 UK B s i
B FR-3-O- i i B 3R -7-O- A B B % -
3-0-ZZ A MEH AL ZS W33 -O- R A o A2
FEUCRH., SR PRINELRRMELILER,
HEAFRILR R oy E o M Bz 3R-3-0-4 % Bl 1 4 28 31
Bl B AE AR AR S BB ) SR 2N TR 42 3R -
3-O- A M HOR O M R BUR ALt ) ERRIA
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