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Abstract

Carotenoids are pigments widely found in plants, they act as precursors of various hormones to
support photosynthesis, and make pollination and seed dispersal, and other key functions possi-
ble by providing unique colors for fruits and flowers. At present, it is internationally recognized
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that carotenoids can improve the immune capacity of the human body and are also antioxidants,
which can quench singlet oxygen effectively and eliminate hydroxyl free radicals. As a chain-breaking
antioxidant in lipid peroxidation reaction, carotenoids can bind to lipids in cells and cell mem-
branes and effectively inhibit lipid oxidation. There are many reviews that focus on the biological
functions more than the extraction and analysis of carotenoids. In this paper, the research progress
on the source, extraction, and analysis of carotenoids was reviewed in order to provide the theo-
retical basis for the development, application, and popularization of natural health products.
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1. 5|8

KIE MR —MTZAAET HARF PSR OR, WS EY . BN — LR n] DL A2
W MR KAY FEE TR EISIR, REAE. HARSSI G, BamEat. Kl
&N RGN TTR AR A E AT E AR, BIRIE DA SR . 1% DR R AR EN
EW, B DERRERE WE MR, MHERBE. B2 TR AR, YR
LS R A AR B BT R ROKRPER. RTE AR A MRV, a2 A
TR AT, R NIRA ST B R BB EZAE 2], TR A ST S, KAY MRS
AR R B R T 2 R E B DR bR E I A B e I, YRS
KA —[3]; KL NEAMENRRED G BOSEH—87, 5HAMAEZIRRICEAT A, — LR
NEROVKYIER ABAL MBI AR LU BT 545 5 0 T 0 & AT AR B, AT CE AL A 7 R L
SR ARAE ] ABA MBI Y 86 (K £ 6 AR L 1 IRMI[4] [5]. 2RI D FR YL ON I 3
grs APURESERR S B N AEE TR B ER bR, o B SR SC AN 0Lt RORIAE ' R0 5 410 F) B 22 A
K[6]. TARMME, KA SR A EEREIETE, WA “ NIRRT, BR—5E)
Pid i B AE AR AR B S S BRI MR, (HR AN A 5 SR bR, (LRl
PRI FATA AT LR M, KW bR AAHUAN. BN PUMR AT 40 i 5 40 i
[A] (4 (DI S IER RE 25 INRE, W RIY PRI SRR OB B AR E |
BEPRI . SEERA RIS BEAR Y 1 A e DA S B IR R AR Y (K AR R AT K[ 7]-[12]; HAT, 2K
F MR SRS B IFRANTEH RPN P 259 LU — LS T MG T S AR M2 5 T
HAE ZNH . ASCRRIE DRI S—E M5t (O 7ok R AT 4708, AN R AR (R
dn FOTT A LT AIHE) 3R AR RS o
2. RKAE MRAKIER

), Rl AR P RMArME BRI L, ZRM0UEK. BHil, cABRAT
Sy B 750 ARSI MR, 20 500 MAERE AT EE13]. K P RESORSFED) . #
FR— LSRN (AR )T BAT S Y8 B AREEY G S MR, HRT BB IR AN
HERERAY P
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L% %

KHE DRI AR BA R a5 B AL A R P AT A A B, SHIL o K570 0mE S AT
TN, DEEE AT AR Cyon Cas B Csp &514 . THRYF, KiHE MRIEDG T LEEZ DR E
FH #2 TR 1% 42 (mevalonate, MVA)BY, 2-C-F 3E-D-JR 4 HE [ -40 % iR (2-C-methyl-D-erythritol-4-phosphate,
MEP)i& 12 {57 3 ) JE FE 1 R £ (isopentenydiphosphate, IPP, Cs) N2 4f, IPP 7E 5 MIBEHI/EH T ol LLAE Al
FH L 95 36 — % 8% (dimethylallyldiphosphate, DMAPP), =~ IPP 4> 7 #1—/> DMAPP #£ GGPS 1L T
N 20 AR IR T R4 LSRR A ) LAt TR (geranylgeranyl diphosphate, GGPP), i) GGPP 4 F1LAEY)
1 G EEPSY) S IEH T4 6 U\ EAFR ML R, N\NAFBMARBAEAREARIERT, &R, 7%
oy b, B AN ER A ERIAY bR,

NEFr R K2R b 3R 2R MO K SRR RS iR I o b, ZE AR WH 2 o/B-iHE
MR, BALE. MPIEE. TR, o B30, B-Fataili. IFERE. o-fl% NEM B-HHE bR TR
HF B O EAUKR, WA b 7. JF3Ert. &N, Kesih. PIRHE . 3. M. &, m
N BAARMEZRE THFAM. VIR, LRARME AR OB O EMSE . TKRER) 2
FAAETHIRERACR I T oK, 3R B-Fa s i E 2ok B TR UK, WitfG. w1 dk. Eamh. i1,
FHEIR LA A TS R R EORE TIRGEBE, WP HE. H3k. MK, B0, 1218,
FoK[14] [15]0 GSRK RIA ) it bbb = 2L SR EA% SR WAAME, bedn, 35 OBh E2 b m
o/B-THE DR, AL B ) 3 SR B B

HARFAEB O 1) F E AR ZRAY bR, F R, @R ORMBLEER I ELOT N 5 EE
IR, KA P ERBHSRE 7RSI 8, AOEE A1), Kk, et RATREBZR
W% NRMIBTEL— felrh TEREHE MREMHERE. WO SH KRR R IR E
FYREMAE MR, WOAT B b2 R BRSNS MRy i, marsEiet s &
R EN17], BHEFHTRETEHERA HRHE PREER 88%LL I, H I HEHH IR,
A B, B2 S B AN R R il 75 4 46 0 B B B R RS (L3R4 ) G 18] [19]. B T 55 5h,
SR AEEHOHEOEREOFEEZH TS RHY MEMELSEZN. MOrEeh s
H o/B-tHE N F[20].

3. KPE MEARER

KHE MR —FIRE AR, EETK, SETHE. GBS0 WUEMREEHET,
BAEm . Sl &E TR e, Rk, AR EZEAREAPIEANE. BIG A IR . BefE R
S AR e T AL 7)1 7 0 B il Bh B S

AHIVEFNER B G MH)Z F2EHE MEREEUE. I, Ak, ECkt. oK OB,
BHT S5 MU 5 FH 3R BGA R . T2 BE[21155 DL B - A EE(3:7, V/V) REEIUE ISR ICHAR 1) B-
A MR, BAESMET B N RIBBURATIA 431 mg/g. RILVE[22]15 KM IE 2.5t - /K 2% - A
Q:LD)ZERUEXS “RRIRLIAN” RIR G IR SRS N FREAT 7 IR AL

I SRR BARAE NG A — B, R P REP RS H 2, BRI MR
B PRI TR RSN T DA R i o AT A S AN T TH . CN108465268B [23 14k T — FloF) FH K iR I
AR MAHAC R ZEE ORI 77, HARCS RGBS 1%, 5 CO, LRI [A]FH O I 2L B
2, \ENEA KRB IR FORET COy IR, HJE 35C~60CHE/D 3 MNMREXIERE P, FIFH@EIE
TR, MIREPFH F KT B IE 3R 13 . Filho Z5[24 1K FIBIR 7 COu M—Flt Je TN T 58 A R FR 2
BARY N, FEIREEN 60°C, KM 250 bar 24 N SIS MR IEEE N 5474 mug/g, H AL 66%
LR, 32% N T KT . B [25130E T 8ISt CO, TIALIE Bk 2530 4 2= T 6 VA 7 R B R A5 i B A
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& NRAAEEEM, DEERN 10%KHE MR ER, ERER 60°C, K714 20 bar 2444 T i
#NREEMNER 10% TR E] 16.7%, TR IE CHRIREMR S B )G, FESERIE 56.7%1
MARIAE hE&.

A1 A i ¥ 2 L2 ) P A 0 AR O 200 e 28 g AT W3 400 T S A R TS R, T P 225 [ 26 SR
BRI UG R MR, SRR 4R - RIREQ:1). BERIEE 50°C. BEFEETE 45 min.
pH = 4. BFARE N 0.5%HT 4 R EH B N R IHEHCRE AT IA 3796.23 pg/g, S5 R HAGRIGEA LI B 24
B EIE S o Lefebvre 5527 FH 41 2 2 B AR B IDE TRAG 3R T3 76 PR R 15 B & & B 20 = M Ag,
H AR AT A - BIRHE(1:1). BEARIRE 40°C. BEMENT 5 hy B: FEFH 0.2 mL/g. W& 3%
Jitt s mL/g. ZEHUEFA] 1 h, £33 7 HFAMLRZIKE N 11.5 mg/g FITHBE .

BTG WU TR e 7 R B il B AR BRGR TE & M o T T A B b e iz R FH R 5, Refig R m iR
et e 53 S5 (281K F A SRS A “ A= Ol R 2RI MR, B AR IBUR AT D SR I R TN R 5 TG
K CEEARFALE N 1:1. AR N 50°C. HARIAA 45 min, BHE LN 1:25 (g@mL)ZEEHE N RIS
N 2.938 mg/g, HITEAIEME KT o A5 T 25 (29158 FH R FH A 75 4l B SR R AT SR P 2R3 b R,
SERAERCRIEL . B A ThRMBEE /B8 59:1 (mL/g). 240 W 1 50°C. HEEKE 2 k. $EEU[A] 10 min
S N ARAE R R SR D R IRAEIAF] 0.747 £ 0.027 mg/g.

BN, BERCBAE3014RE T N LR ik B 37 (PEF ) Bl B B S BT 4% 56 25 BRI 2808 D 4R,
FLI7 50 30 kV/em. ALFRET H] 30 s ik B8 3 ps, FIA RCPR BN 4R 56 A BR B A3 b 3%, $RHGEIA 79.13 pe/g.

4. KPE MEASH

HAT, SAMrRis b RMINERZ, FEAFEEIIEEEUV). HEGARE(TLO)., AR E
BEVE(HPLC). 8 RO (i (UPLC) . VA B3 - i 156 L (LC-MS/MS) 25 .

HHMY VL T B TR AP R T S MR BNV E, 2 OISR IR E
(1) = 20 A i . R R R A TN SRS N R TR AT, SRS TR S TR 1R A
AN I FEEIERT 4 MO RIS VDM 285 E b3S BT SR ESREF 3210 7 1 2 AN e
JiFF R SR, UM G MESCNE E AR, AhilE - @07 - TIER(12:5:4) 8 IFF, i
K 445 nm, ZHIEK 700 nm, iZFEEE BRIFHREENE.

ERCBRAR R E B o B R TR PR RSN, 2 AR MR ETZ
oA 7%, ELHE IEAH iy R s (i yds. Eolan, E4TA AN KB 33 1R FH IE AR i 80 A (i3 Inertsil
SIL-100A ok, LAIECKE: ZMRZEE = 70:30 (V:V)NRshHIE A HEFH T EAFE R HESE. K
TSR (341K F BOHH i Z0BRH 23575 ODS-CI8 A DL - 205 - & H I - 1IE ©%¢(15:40:20:20, V/V)
NIRBNAH, A FEBE LI AAD  FOK B R L B-EIE N R ORI R SRR 3 i) & A4
Ty BEKEE. W mE. #ER. 18 b B, SREZEN. Mld. L. A%, TRSE
YIREAE S 2 E kB [22] [35]-[40].

TRAH R — o T TP FH 2 5 B I B e T R AR A A 8 b e e A R . TS A (41 R
o RCTRAE €0 % B RO BV 0 AR AN AL U TEMK IR SRS S sk AT e A e BRI, 45 SRR IAE ARk AR A
JERTEMER S 73 700 & 12 FhAD 7 SRR M3, TEMKR SRS b A R B R Sk & I 7 A8 53 T e
HACWB RS MR F B - bR, RS RO S HAR R E N 2 EAR

5. RE
BEE R N REIS TR, R R R 2R I RBACRE B B 2800 bR Tolktb . KR
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