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Abstract

Anthocyanin is one of the most important factors of determining plants color, giving plants varie-
ties of color. Anthocyanin, as a strong free radical scavenger, can prevent cardiovascular and ce-
rebrovascular diseases with power of antioxidant, anti-aging, anti-mutation, anti-cancer and other
health functions. As one of the essential environmental conditions for plants growth, light plays an
important role in anthocyanin biosynthesis. Therefore, it is of great significance to study the effect
of light environment on anthocyanin biosynthesis. The effects of light environment on anthocya-
nin biosynthesis in plants from the aspects of light quality, light intensity and light duration were
summarized in this paper, and the synergistic effects of light, sugar and hormone on the regulation
of anthocyanin were discussed. Also the research prospect was put forward.
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TEH B R IZAHE T 2 Sl KIS R I 2R, HAR B RIBRAE TR 500 nm 745 DT

SHRHEBA[1], BN A] DU EREY 2 I 2 A FE2]. EEAGTMET T, 5 =EN—FEE HIE
R, AT DA o A 7 T e, HEAA DA PUEE. PiRABMPUESE LR EIIEE3] [4] [5][6].

H AT & A TR 2 I AEY G B O T BONEMINET T, JHA 2 RESRVEREFRRIE[7] [8]. 675
R E IR 7 N=A B, b RN R AR T 2 & i, 55— Boe RN R IR 2 4-75 S EEA
Mg A IR, 1IX— M B A TR CoA 1EH:M(4-coumarate: CoA ligase, 4CL) 7K N R IR ZL /i (Phenylalanin
ammonialyase, PAL). R R EF(Cinnamate 4-hydroxylase, C4H)I/EH T A2 8H1T; 58 B2 & ERE CoA
J 3 N BiAmE A 752 /R A& B (Chalcone synthase, CHS). 2 /R i 5 #4f#(Chalcone isomerase, CHI).
K 3'-# 4L E§(Flavonoid 3'-hydroxylase, F3' H)F1# kil 3-#4L M (Flavanone 3-hydroxylase, F3H){IEF
EN AR 5= BUURTE A R -4- 1A B (Dihydroflavonol-4-reductase, DFR). {6 H & &
Fli#( Anthocyanidin synthase, ANS). Jo LT Z XN %A B (Leucoanthocyanidin oxygenase, LDOX). Lttt
F XA B (Methyltransferase, MT). I F: 54 5% [#(Glucosyltransferase, GT)F1%]HE 3L 4% F2 B (Acyltransferase,
AT T AR S FIET R 6HF RGN0 FIRE T =R R, 7058 MYB #3%
A+ bHLH &5 [K 1 & WDA0 ¥R 1. X=REESN 7 2 Al AR RE G4, R 0
T R R P RIB R R T R R E9] [10].

YL = AED G N Z RV 2R R . 6. WER[11]. BE[12] SR [13])55 K &= 4
SR EANHIET R HAOu U N R EEE R A& R EER R,

JERMEIEEAE R ZIE R, MRS E 56 ) = EZ TR R [14]. SrT U
YA A R B R OR R R AL T R -5 B[ 15], ol id fEm i VI AE T 3R & ) 45 14 2 ROk
WEET RIAEDE R16]. SeBINEDIET 2= K B A KW, St RBUEH RIN-E R
PR R TEEK[17], TR CEEEMIE T RAEM G RS2 GHI WA 524 (18].

2. B EYEERE BN

AFEDEIFR e 28 R IAE T R G B R R RIE R IR IEE T R R, BIARDLR &5k
AFEBEFET KA M[19][20], 4 1 F0H TAEDEBRHEIAET 3 A B S HE RIS M . 6O 8
PIAET 2= G B R R AN R T 5, 0 A — R RO AN [R] b AR A [F (217 [22]
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Table 1. Effects of light quality on the expression of genes involved in the anthocyanin synthesis

= 1. ARNEFRSHEXERRIENNE

J6J Yirh SEMBEA R LA SR
Light quality Species Structural genes Regulator genes References
JeiE =
- + ] D
uv-A Brassica rapa (L.) CHS (1) JA¥[23]
] I CHI (+), CHS (+), T
uv-B Vigna radiata (L.) R. Wilczak F3H (+), DFR (+), ANS (+) EHHESR19]
= WA )
2 w F3’H (+), LDOX (+),
Uv-A Brassica oleracea (L.) PAL (+), DFR (+) Bo 2 (1), BoTT2 (+),
RN
. S F3’H (+), LDOX (+), GST (+) BoTT2 (+),
Brassica oleracea (L.) b 4]
HFHIE BoMYBI (+), BOMYB3, (+), -
- + + +
uv-B Brassica oleracea (L.) DR (), GST (), LDOX () BoMYB4 (-), BoMYBI12 (-)
HKHE DFR (+), GST (+), LDOX (+),
MYB2 (+), BOMYBI2 (+
Brassica oleracea (L.) PAL (+), CHI (+), F3°’H (+), GST (+) Bo 2 (+). Bo 1209
y s CHSI (+), CHS2 (+), F3’H (+),
Wit Dendranthema morifolium ANS(( Jr))’ 3GT (Er),)SMT (JE))
(Ramat.) Tzvel
" ZFHER(25]
HAE
AR Dendranthema morifolium CHS2 (-), F3’H () MYB4 (-)
(Ramat.) Tzvel
\ EQEE UG .
4 + £
ok Ipomoea batatas (L.) Lam DFR (), F3H (+) P RAF[20]
JETH
- + + +
uv-A Brassica rapa (L.) CHS (+), F3H (+), DFR (+)
Je MYB4 (+), MYBI2 (+) 0]
) -B &7 - + + + ; ’
)6+ UV-B B4t Brassica rapa (L.) BrCHSI (+), BrCHS4 (+), BrCHSS (+) MYBI11 (+)
s PpCHS (+), PpPAL (+)
W > > + e
e Pyrus spp. PpCHI (+), PpF3H (+) PpMYBI0 (), Tao =5[27]

2.1. AT

TE2HOCBAREYM S, 2OGMHERET RO G, ORISR, HM#H L —E EdaE
SRR, AT RO P SR e A AR T AR A (28] [20], WU R SR A EL A DR T 5

ZHO FCRWZD AN T HYEE RIED SR, SHEEMEE . g el 200 i e,
PERE R AR S U2 [30]; B —ZDGIRAT T, AKEESIE R RS RE&IRB1]. AR HE ., 2ux
I T AETT 2 A AR AR IR iy SR A FA) I A (K R ORI LTS FR I [ 26] « (H R BRI ST R AL e vl
PMEHEAE R RAVTERL[21] [32], Ui HIEBUNAET 3R AR & s 52 m 2 B R ST 57 1

KERD WAL N], BOCHEPIE T R G RIS E R, AN AR PIEEF B, 52
A R EE33]. WIFEREAAIE T, XL AT BOCAMD AR E AT S I HAE T R 534, il
TR REfEE AR MAE T RIR[35]; BIDLI S, BB R TSR BT RS EERZ(36]

UEAh, BRFCRIIBG . SR 2 A & R SR T AR R, et feidt TIET RN R37]. EHBAa T
FERIF LML B A6 R IGR38]. X AT RE-5 R4 (K S B 56 75 3 10 & R A AT %

2.2. UV @5t

FANG(UVR Z G AT 5 A F o — RIS A M AF R, 2 EYE . EXHE
P s, UV RSP sESE. (5 RIRREE EFIEMB9], UV B 6E 505 R e
PIEE ZNAEM G . LHBEMETBEALT UV-A #1 UV-B BG, WERSEREN S, JEEHMH
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UV-B A FREL LU ] UV-A BT A %[24]. UV-B 2@ G2 233G IE S R AUk, R
RINFLE[40]. UV-A BRSTACEE L REIE I IR T 2 AR A RO DCBRS [R IR 3Rk ok (R ik 38 b 2 fk
HRME 411110 UV-C At _E V6T R IS5/ BRI S I T 10 Rk &, A8 5 K105 & 5A2K42].

2.3, mLIN

LI EYITE T R A& AR AR — 8 IR . TEREYI B2 LS 5 2 id o, et Rk
I HImAN, MLHRWEREZ RN GTACEIRIEm, 2RI f KT 18, &HEELT
[43] [44]. TERERRE D b, LGl AR RAR[45]. RN, WAGIE Ae Y % Bk
HLOCRIE W T RIOMEER, WsERd, TSI E R R EA[32].

3. RFGREXEYEE RS RHNER

BEEINA, EYIEE =R B T IR, MAEEE =M 1A B46]. JaimnT DU I /%
ZRBIEIEE R A RER, RAMHET RNMRNRT]. EH RS RS RIS, 22—
FRGORALE, AT 1RSI R [47], (RIXFOE IR E R RA SRR MRe il TR 2 R
JERE ) T B A 2 RAEME I [48]. SGREBRFEXTIETT & & A2 E 22105 . PAL. CHI. DFR Ji§t
HIE Pn BIE R R SR 2 0 4ma) SL [FVE 4 SR 149]. 75— elNE RN, BEE R HRERE IR,
H5WHREME K FE MRz ERNERE LR, B RMBEEINS0].

3.1. 3Bk

SRR 2 IR AE R EMa, Sl BOAEAET RIDLIRIE DRI ST R E R [51] [52]. Hi
POAE Lt R A K S BRI S e B e A MR RE T, DRI B (G A B 2 JR AR 580 261 T, et R
BRI [53] W FE IR T DU (AR T 2K G B 45 b 2k R e 4 5 PR ) SRR s A AE T R A
FROBIE[54], MAEFRIRRE L, WM MKE CE . ERZXMECESFRETFRNRASR
B R BRI R [55]

3.2. 893k

U IR 2RISR TS R R 56), BUONSDRAR A TR K2 2 B0, B
SRS VLT A R R GG R R P[5 7) WU £ T BCK BRI AN, (BT R
BEERIRP < 0.01) [55], (R A TR RIAT BRI AR 30Ok OB R, TS
AL EAS R T AEH A I FHI[32].

4. R KIHEMET RS RORE

RIS KA BN YIIET RIOE W A . SEERERE R, AT M AE K 0 4 L 1 6 B TR
K . KRR IAE BB B AIEH & AR, SEIEMELLR ABA [T B[49]. (AR R
BRI A PG AT CMR SR 0 52 K [58], 0 RT MR HERATE TS I E A M 12]. ) UV-A
5 UV-B A AR 6 h A AR T A IS ] — AR B 1 B R[04 )5 % T T AR AL FR 43 7 20
TTIERARII,, CHS (R[22 B 2 B 5 Y0 RN B (R AE KB WTR 8, 1675 R & R 2 A B iR m[59]. 1%
FRUIE AR, T LU B 167 3 00 2 B 60].

5. K58, ARBEREEMETRNEK

SNSRI P A AR R A& B R 1 EH M5 5 [61] [62], Ja RN L AE W] LA i 20
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AP L R F 2 T 38 T S M 5 B DR UL R TR A6 T R BRI 631 Je 5 hE . B RS H R AEY S RIS
BEEWLE 1. AN REAMOT UIENRIES 50 SMEE ZNE 8, WA —MES S T2
5565 S0 CHS I3RIA[12]. A BTN AP AL L ml v M0 138 22 e (R E R A6 75 2 I AE D & IR
[64] [65], {HAAXMHERGE ST R EREKBTHGE S, a2 REERE AR 660]. RN
75 A2 38 I U0 R i 1 PR A SR AR BB RS S IR T R AR NI R R [67], T 4H M 7 R 5
XTAETE 2 S22 38R F TG i AR B %) N, W0 IR A48+ PAPLL(E) GL3 I TT8 [)3Kik,
047 R MYBL2 %6 50KF, WIS 5 RS SALE 206 B 68] -

e

-
=
=

e S>FoREEEN; >R MEE

Figure 1. Schematic diagram of the synergistic regulation of anthocyanin
biosynthesis by light, sugar and hormone
1. 5. HENEIEIEEEREMERREE

6. NE5RE

St AR A KRR T, AR SRR T . B T S R R R
TE/AAS, eI uT LU TR A Z A A R, R AEIREE R T AT R (0 Vi B e F o AT
IR T BERBR O A B R E SR ThRS, XA R & ST R A BRI
BB 52003 . (02 B ATIBI Yok B 6T R A IO FOE AR 764, FLR 4 A s 4T 4 .

AREF R E EEW SR RBREER, KRERBITLRATIR, LI RER.
R 3R FEE R R IS AR T 254 AL, LRGBS R, 2. . KOS R 10 TR B
H&mHE
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