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Abstract

Promma microphylla Turcz is a kind of medicine food homology plant resources, which is rich in
EIEH .
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pectin, protein, soluble sugar and varieties of bioactive components. In the present study, the ca-
rotenoids components were compared in young leaves, mature leaves, young fruits, immature
fruits and mature fruits of Premna microphylla Turcz by liquid chromatography-mass spectrome-
try. The results showed that the main components in leaves were f-carotene and lutein, which
were accumulated more in mature leaves than in young leaves. The contents of §-carotene and
lutein in mature leaves were 33.05 pg/g and 425.55 ng/g, respectively. Carotenoids were not been
found in the fruits, which contained the same six luteins as the leaves, namely: -cryptoxanthin,
antheraxanthin, zeaxanthin, neoxanthin, lutein and violaxanthin. The results of this study provide
data support for the effective development and utilization of Premna microphylla Turcz.
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1. 5|8

G5 YE(Promma microphylla Turcz), J& 5 #FH RN Verbenaceae) 555 54 J& (Ji )& )(Premna L) Z 4K
AW, HHBAEE, NARE . WLEMNSERE, EREFESMTRICARB L EiER, +
R R DO, SR AR AR R ER S, HARZEM T N, RN D SR A A 2 B A )
[1]. SIS ARBHBFMETINN, ATFRTER. NLEEH. R, XK. B3, K
K5, WAl IAHBIGITIRIA[2] [3] [4]. SREERIM I E SIS, wEE. MER. YIRS R H
By VLSCRIS . MYIER . RIS TERE. AP4ER . B BUCEREAMN 18 MR IR E IR, BRI R
s GRS R, RINTCIG Ty, SRS Juos. RhsatEdr, BA RIEGH&min Tk
Ao FHHIER) “MEFEIEETEIR)” « RO DRAEVCRIE ] RE BUR R, XURIRRS] [6] [7] [8][9]. &
J& ST VE R R LR 24 Tk SRR £ kL

CUERARFEN 1 20 M Ae I 55 B H o TG BB SR B, ZI@ K28 H % b 3 (Carotenoids),
—MHH 8 MRRILIHAALAR, BAPEMN. P, WP EEEDRE. K MR E R,
FoKEER . DAY 2 0 R o =2 R A W B DR EEY Bl . B 3R ROK B R AL
FEORBS, TEERNEGR, SEHRZ 2K, DAUEESMNEIRE10] [11]. F3E A FOKE 2= TR
WO I K e BB B ) B 0 (U V nay-460 nm), k2 FHO6F N Z LB 405 FEARANE RN A 224010, (it
LI JEE 240 B PR 5 5T AR, RTINSV Dbt AR DATE B o B () 480 B E R, DR A0 DR R o g o o S A )
PA[12] [13] [14] [15]. /7 THEEE[ 160 LR A BFAE GRS p-1A% MR AR I Ut R & E M.
HTRHE MR s SR E P AR S, WA SAEEIIRE A MERLES, N7 HER
PHZME YRR DR BE SR, JRA T I A KR SR R SR AN R R B B B R S iR 2R
NIRRT HEAT LU 7L, DAMA DN SR S I R FH B AR At Al S 4%

2. MRS REE
2.1. HEHPE

G5 SE(Promma microphylla Turcz)FiE T g i (LAEY) [ P (8, SRR 2021 55~2022 4R H Fi4E
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AR IS ER I Fr s BRI s SR RGN S R SOFIRE CE TE, NEE T
HAR T RACH R T I RAE T80 CUKAH, £

2.2. SEERYER S

AB Sciex WAt HE - JiBE B (ExionLC™ AD &= RO AH L3 Al Qtrap® 6500 + i) H AR
TRA . 3ELh MMA400 BREE(Y . FEL FIHr BSA 224S HLF K. KQS5200E #E A & Ui . fuilhatify i
Wi 205, FER. PSR T SEBEMTBE)W E Merck; 4 Hrabfsibah. Sa(Lamm pasae & E2s; (i
A1) 2,6- AT X H B BHT)AE Sk H Sigma-Aldrich; XIS H 3R 625355 Brig i . L3
FRHER a-BRBA BBk p-TAE NE. oS MR, - #A% MR, BILAR. \AFMAER. A
AFEMAER. - NREWE DTSRG RAF .

23. AT MRIOENS &

ZHBASGSCHR17] [18] [191HAT IR bR BALIREL, FHEREE QO T HIA B B 240 AR, RERiAR
B 50 mg (O# KT 2.0 mL B0, N 0.5 mL 25 0.01% BHT (g/mL)) 1E S e/ BR/ FHEETR A (1:1:1,
VIVIV)EAT R AR B IR 2 Y, $RBORTP NN 0.5 mL YA NaCl /KIS lE 2 7k, Y8505 i B 1A 14y
2, WEERE T BHAREGCH IR G TS 2RI . 1R 0.5 mL MTBE ¥ #/5 I 0.5 mL 10%
KOH-HEEF R, #'t 60 CIEEIRG % 2 2h. 285, A 0.5 mL MTBE. 1 mL #1F1 NaCl /K&
RAEE, W BB THREOE S, BN 1 mL %R NaCl KBRS 2 0, ¥ I e 2 ks 2 5¢
AR BIRE S AE T 100 pL HR /R SR T BEBR VR S VR(1: 1, viv) R, 2 0.22 pm A ALIERET I8 )5
RAFT AR A, T LC-MS/MS 3#1. BMFEARKE 3 ANMEM¥ES.

24. KHE MRIRE - BRI

TR Lt 26 2 T I 4RI AN Geyer [20]18977 753647 %2 . Accucore C30 i #4(2.6 um, 100 x 2.1
mmid); FEHH: A HNEEE - 265 1:3 (A 0.1% ZF&. 0.1% 10 M 24, 0.01% BHT), B #H, &
JiE - SRR - BT HEEE 1:1:1 (I 0.1% 4R 0.1% 10 M L%, 0.01% BHT), i 0.7 mL/min,
FEIR 30°C, HERER 5 L, PP : 0~3 min A/B N 100:0 (V/V), 3~5 min A/B & 30:70 (V/V), 5~9 min A/B
4 2:98 (V/V), 9~11 min A/B A 100:0 (V/V).

JRAE AT KA FE FIRAPCDIRSE 550°C, “K7ii A (Curtain Gas, CUR) 35 psi. ZiEHJE
(Declustering Potential, DP) 100, &F/NES# [ H ah Ak 1Rl GE(Collision Energy, CE)EAT F 44 il o
2.5. ¥R E

Bl 0.001 pg/mL+ 0.005 ug/mL. 0.01 ug/mL+ 0.05 pg/mL+ 0.1 ug/mL- 0.5 ug/mL- 1 pg/mL. 5 pg/mL.
10 ug/mL+ 50 pg/mL. 100 pg/mL. 250 pug/mL. 400 ug/mL & FIZREHEE N R bRk SR, RIS ANIKE
T it (10X 82 5 A 5 1) il 0 o PR A, 2 o AL L P o v i 2k

2.6. BERSAR
{55 P SPSS20 B IF 0 M 45 AEAT B LA T
3. ERE 0
3.1. SREM R RERE MREMS
W L FOR, TSRS T bR th O MOSHIR ARG, SR RSO I MR o1
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NERFNEBR AL R =P RSO B-RRda . TR, FOKIEM. B, MiEs. K.
BT SR SR P DA B, IO R A A REFH R “SR S8, BRI 7L T T Ak
S PR 528 Sy AR T A PN B SR A ES h RS & RO TR I =P EAEE  3RRRoE i
(AR SR 2 B T R AR R (P < 0.05). T HAFEE[ 16 TR IR 100 g B A2 SR SAF I v p-iH 5
N TIL 21.8 mg. ERATHIARSE GRS b g% MRS B WEAY PRIV SRR, R
ARy 5.3 pg/g, TE G F A U Al Ik B 33.05 pg/g, HE \NEF AL RZMIN 1.56 pg/g 1 9.47 ng/g,
o-HAE NREEBUR, W oS MR - MR NEBMLERE ML RN AR . SFr i R%k
AT A R R 2R A v T R R (P < 0.01), HoP IR R E E A, R A 81.25
ng/g, FERGAM oAk F] 425.5 pg/g. AERT LRI B8RRI, AN a-BR B BUARBE A H o
UbAh, AW=FPEARE D ZRALLE BB 1), Ao B et g i, NEB LR R
—EE, AR MR GRS o-f% bR R INERS . S, RNE R RESRS
&L T 5T, B-Fa B BRI I 3 2 11 o EL IR AR 20 0t T KB ORI B 0 7 LA 2 ) 4 in (an ] 2).

Table 1. Carotenoids contents in Promma microphylla Turcz leaves

1. EREMAPEPE NREBSTZTEDW)

g3 Ll W ng/g B R pg/g
&3 N % e-carotene - -
B-BHE N p-carotene 5.30+0.127 33.05+ 1.413
FE ML K lycopene - -
R &R a-Tf3 N % a-carotene 0.34+0.012 1.31 £0.096
J\E M4 % (E/Z)-phytoene 1.56 + 0.087 9.47 +0.374

ANEFEAMLLE phytofluene
y-i% N y-carotene

S-F&3E T B-cryptoxanthin 1.77 £ 0.074 5.55+0.111

a-BR3E i a-cryptoxanthin - -
62355 antheraxanthin 1.95+0.097 13.45+£0.273
MR F KB zeaxanthin 5.39+0.239 45.11+0.114
¥ neoxanthin 4.66+0.187 29.40 £ 1.190
M & lutein 81.25+1.204 425.55+8.419
L9 i violaxanthin 2.58 £ 0.065 12.45 £ 0.469

T BT HME £ SD.

A

0%

mB-#HE hE
wa-tHE MR
n /\EEMOER

Figure 1. Distribution of three carotene components in leaves of Promma microphylla Turcz (A: Young
leaves, B: Mature leaves)
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Figure 2. Distribution of six lutein components in leaves of Promma microphylla Turcz (A: Young leaves, B:
Mature leaves)

2. S/EsMAT 6 MHERERTDMH(A: WA, B: MM

3.2. EERRLPRPT MREMS

it o SRR P, Wik 2 R, EROTPRTERE P, 58S R Sz sp R 2% WS b &
Koy, DU S ARER 6 M SRR, A p-REieii. fEZ5 . TR, B, MR,
E Y i

KT GIEEER LRI, HATARWAHCHRIE . FRAT GRS R . R 2R = A B )
WK A EIAT 7. S5 I PRI G S R SR B A, R R B R I i
P, Hhmtm g BMR R FEH B REEINES, E=0EB 0k 74.87 pg/g. 95.13 pg/g A
123.76 pg/g. HemM&EW 2R EFIG MBS, ERARTIE 794 ng/g. FKERERBARTEE
e, B-REEET. RGBT, RSB AN S AE =AM Bl G 2 ARk

Table 2. Carotenoids contents in three different mature periods of Promma microphylla Turcz fruits

2. BRE=ATRREMERRIFEBE MREIEKT

5 Wi R ng/g H R pg/g R ng/g
B-BaBE 5 B-cryptoxanthin 1.32+0.027° 1.76 £ 0.081° 2.04 +0.073°
a-F3 T a-cryptoxanthin
£ 2453 i antheraxanthin 1.93 £0.072° 2.84 +0.052° 2.90 +0.120°

T K3 i zeaxanthin 8.56+0.414" 12.49 £ 0.653° 8.01 £ 0.203°
T T 7 neoxanthin 4.74 +0.283" 6.39 +0.305" 7.94 +0.338°
35 % lutein 74.87 £0.573° 95.13 + 1.802° 123.76 + 3.19°
KR violaxanthin 1.15+0.122° 1.15+0.102° 2.12£0.055°
St Total 92.57 119.77 146.77

e B NPYE £ SD, FATHEE Ffbr e R R ZE T BEMP < 0.05).

3.3. KM A MRIPHE PRETNHRREMS D ELER

M3 P ARSI N SR SRR U B L B T AR Y, s 3R A M AR S
BRI RISy, TSR S (B ER SRR T R, R B EORI
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Figure 3. Total amount of carotenes and luteins in leaves and fruits of Promma microphylla Turcz

3. HAMREHTHE MREMHARLAEIRDE

4. &g

RARISHAE N R ATLABTIEAUAR A AR, SEBREARTE . S AL B B & A, e N st e b
IVERR CZ BT EAR[21] [22] Hpl 2 i3 3 A0 oK 38 200X S R R I JEE €8 3R 2 e o, of A
AN EN T Re#S A EE R, — BE =2 G e AR R R A S 8 [22] [23], BRI E)
T2 PRAL P FRE B AR E R —,

AHETERI, SRS ARSI E S 6 M BRIy, B p-RRBE. FEAGEN. FOKBR. Wi
JRs HEEER R, WA MRV, G LR B i 2R Rk 425.55 ug/g DWW A
R A 123.76 png/g DW.o JEHTA ARG GRS b i 38 3 8o IR, AT R I B3R 5 B 5 58
TR [24] HR AR, JF BTk bR 25 1 HR 1 —2F o Ak, B FrH -3 S RS EIA R 33.05 pg/g DW,
fE THETEERN (26| I o BRI, T NGRSt i IR S GRS b 32, B BB R I E.

ELWMEB
T AN T A B R B EEHOR T H (G192410).

S 3k

11 X%, RATE, FERK, BRI, GEEARIFRFREVISHIR. S E BRI, 2000, 20(4): 11-12.
2] EA, XS, XIFIR. 3R TR S B ERVAYE L A I AL, I 2R SR, 1989, 20(2): 94-96.

31 Fta, BHEH, VP AL EESEER S TR P E R ZAE, 1990, 15(8): 39-40.

[4] FEASAEPEEDEREZ LS. PEEMEGESTHEE M M]. bt BlEE AL, 1982: 88-89.
[5] LHEEMENEA. EHEDECENS) M) 08 BUREH AR AL, 1991: 233,

[6] WHEEEREH. FAREEE=%) M. Jbat: REEZREE T, 1997: 1401.

[7] ZEMges, EUEHI, ), M&R. SRS AR &5 TR, 2011, 32(3): 462-464

[8] ki, XUEF, FAKZE. TRSEARKEER S ®NED]. BRI =R (8 SR BHEhR), 2003(1): 68-70.
91 TNMR, ZIE SELEAEUCEHIOBFHII]. & & TR, 2012, 35(2): 246-249.

[10] Bone, R.A., Landrum, J.T., Fernandez, L. and Tarsis, S.L. (1988) Analysis of the Macular Pigment by HPLC: Retinal

— =

]
]

DOI: 10.12677/hjfns.2023.121003 19 5 E R


https://doi.org/10.12677/hjfns.2023.121003

P 4

[16]
[17]

(18]

[19]

[20]

Distribution and Age Study. Investigative Ophthalmology and Visual Science, 29, 843-849.

Bone, R.A., Landrum, J.T., Hime, G.W., et al. (1993) Stereochemistry of the Human Macular Carotenoids. Investiga-
tive Ophthalmology and Visual Science, 34, 2033-2040.

Snodderly, D.M., Auran, J.D. and Delori, F.C. (1984) The Macular Pigment. II. Spatial Distribution in Primate Retinas.
Investigative Ophthalmology and Visual Science, 25, 674-685.

Beatty, S., Koh, H., Phil, M., et al. (2000) The Role of Oxidative Stress in the Pathogenesis of Age-Related Macular
Degeneration. Survey of Ophthalmology, 45, 115-134. https://doi.org/10.1016/S0039-6257(00)00140-5

Junghans, A., Sies, H. and Stahl, W. (2001) Macular Pigments Lutein and Zeaxanthin as Blue Light Filters Studied in
Liposomes. Archives of Biochemistry and Biophysics, 391, 160-164. https://doi.org/10.1006/abbi.2001.2411

Frede, K., Ebert, F., Kipp, A.P., Schwerdtle, T. and Baldermann, S. (2017) Lutein Activates the Transcription Factor
Nrf2 in Human Retinal Pigment Epithelial Cells. Journal of Agricultural and Food Chemistry, 65, 5944-5952.
https://doi.org/10.1021/acs.jafc.7b01929

TSN, WRAR. GRS g bR RAEE RN EM D] MBI TTE A2 4R, 2004, 25(4): 66-68.
Krinsky, N.I., Mayne, S.T. and Sies, H. (2004) Carotenoids in Health and Disease. CRC Press Inc., Boca Raton.
https://doi.org/10.1201/9780203026649

Bartleyg, E. and Scolnik, P.A. (1995) Plant Carotenoids: Pigments for Photoprotection, Visual Attraction and Human
Health. Plant Cell, 7, 1027-1038. https://doi.org/10.1105/tpc.7.7.1027

Inbaraj, B.S., Lu, H., Hing, C.F., et al. (2008) Determination of Carotenoids and Their Esters in Fruits of Lycium bar-
barum Linnaeus by HPLC-DAD-APCI-MS. Journal of Pharmaceutical and Biomedical Analysis, 47, 812-818.
https://doi.org/10.1016/].jpba.2008.04.001

Geyer, R., Peacock, A.D., White, D.C., Lytle, C. and Van, G.J. (2004) Atmospheric Pressure Chemicalionization and
Atmospheric Pressure Photoionization for Simultaneous Mass Spectrometric Analysis of Microbial Respiratory Ubi-
quinones and Menaquinones. Journal of Mass Spectrometry, 39, 922-929. https://doi.org/10.1002/jms.670

Wataru, M. (1991) Biological Functions and Activities of Animal Carotenoids. Pure and Applied Chemistry, 63,
141-146. https://doi.org/10.1351/pac199163010141

EEz, KA, B, IR, KR KT MRV ADIRNT AR RCY/ T E B BE E ARSI E IR
ST ZIRAWEFREARTI WO, bR T ERORZE AL, 2016: 687.

Landrum, J.T. and Bone, R.A. (2001) Lutein, Zeaxanthin, and the Macular Pigment. Archives of Biochemistry and Bi-
ophysics, 385, 28-40. https://doi.org/10.1006/abbi.2000.2171

VRH, (R, BRTEL, AL, B, 2, BRI @R G (HPLC)E I e KA R i B R A A
S HIE R mR AR R (AR, 2019, 34(5): 820-825.

FEAE, IE, RS, W&, RN, BTk, SR, mRORH G T S b RIS ED].
LA RN AR, 2021, 12(11): 4459-4466.

BN, ZEE, ANITE, MEE, R BEEN g b RSN ITENIAD]. WA AR, 2012, 34(5):
30-34. https://doi.org/10.16393/j.cnki.37-1436/2.2012.05.011

DOI: 10.12677/hjfns.2023.121003 20 5 E R


https://doi.org/10.12677/hjfns.2023.121003
https://doi.org/10.1016/S0039-6257(00)00140-5
https://doi.org/10.1006/abbi.2001.2411
https://doi.org/10.1021/acs.jafc.7b01929
https://doi.org/10.1201/9780203026649
https://doi.org/10.1105/tpc.7.7.1027
https://doi.org/10.1016/j.jpba.2008.04.001
https://doi.org/10.1002/jms.670
https://doi.org/10.1351/pac199163010141
https://doi.org/10.1006/abbi.2000.2171
https://doi.org/10.16393/j.cnki.37-1436/z.2012.05.011

	豆腐柴叶片和果实中类胡萝卜素成分比较分析
	摘  要
	关键词
	Comparative Analysis of Carotenoids Accumulation in Promma microphylla Turcz Leaves and Fruits
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 植物材料
	2.2. 实验仪器与试剂
	2.3. 类胡萝卜素的提取方法
	2.4. 类胡萝卜素的液相–质谱分析
	2.5. 标准曲线配置
	2.6. 数据分析

	3. 结果与分析
	3.1. 豆腐柴叶片中类胡萝卜素类成分
	3.2. 豆腐柴果实中类胡萝卜素类成分
	3.3. 豆腐柴叶片和果实中胡萝卜素类和叶黄素类成分总量比较

	4. 结论
	基金项目
	参考文献

