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Advances in the biosynthesis and application of bixin
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Abstract:  Since synthetic pigments are potentially harmful to human health, natural ones such as bixin, one of the
carotenoids, are favored. As the second widely used natural pigment in the world, there is significant interest in the
biosynthetic pathway of bixin which has not been fully elucidated. This review summarizes the chemical properties, extraction
methods, biosynthetic pathway and application of bixin. In addition, we compared the difference between traditional extraction
methods and new extraction techniques. Moreover, we described the genes involved in the biosynthetic pathway of bixin and
the effects of abiotic stress on the biosynthesis of bixin, and discussed the application of bixin in food, pharmaceutical and
chemical industries. However, the researches on bixin biosynthesis pathway are mostly carried out at the transcriptome level
and most of the gene functions have not been elucidated. Therefore, we propose to characterize the entire bixin biosynthetic
pathway using techniques of genomics, bioinformatics, and phytochemistry. This will help facilitate the synthetic biology

research of bixin and development of bixin into new drugs.
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Fig. 1 Chemical structure of cis-bixin and trans-bixin.
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F1 MREBEZE/MEINFAE
Table 1 The extraction methods of bixin

Methods Characteristics References
Aqueous alkali extraction (KOH, NaOH) Enhanced water solubility; complicated purify operations [10-12]
Organic solvent extraction Low purity; high cost for solvent recovery [10-12]
Vegetable oil extraction Cause degradation; form by-products [2]
Microwave-assisted extraction High content; increased antioxidant activity; [13,15]
short time consuming
Ultrasound-assisted extraction Easy operation; short time consuming; high content [14]
Supercritical fluid extraction High purity; non-pollution; low content [11]
Spouted bed extraction High content [16]
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HAhF TR GrmiaE. B2y R R,
MR ARSE B BA RIFrgbi A e Pier4efe Puim .
g . s . FRIMUBETS PEM), Xue 2505 & S
BE A EE Nrf2 (NF-E2-related factor 2) 15
SR RAE AR, Gt — A A ES DR /N R
Pili 45 5 BE— 25T A B Nrf2 45 538005 nl Il 4
RO Y, fEdE ARG sE . A, W A
T, DT B S o5 i 0 o 3 AR R A T 4 Ak
Jrlo4T Keita 2515 R BRR NG 2 AT IR RO PR
ANERIMRE 3 F W20 43 30 7 AU A 2R B
WA R 2R e AL ) 5 TR 3 48 A il 4 34 B 751 33
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1% 31K y (Peroxisome proliferatoractivated receptor

gamma, PPAP,) A X, HIt, MK aEE—F

BEsh, WF5E s IEAE R B PO R, T I
WEE B AR 231375 S A0 N O T el i 25
(B . ATV D I 2 ) O & A R0,
SR, AT JCIRAE FR 2, S SR iR
PR FIALA K i PR A ] 22 A PE SR RIS, LAHE S AN
FEIbHZSASE

4 REERE

ARG ZAE J R B R KRR %, 23
RB I E . HAT, IR R M5 35
BEPAE 3N IE s (L) o PR HRIBCE AR s AL B2
5 2 R R A b1 SR B T A G 25 o i, 4R TR
AR (2) Myt RAEY G R ; (3) B
A G 25 0 225 B PR S AE R PLA . R0, X 3 &R
WFSEAAEAEAS - (1) P BT AL B R R sl fe 4k
FEIOy 20 AR M EL AT 14 I g AR % 5 v R AT RE i
RBRBEFREL, FEARE MR Sk b 398 i IR fig 28 7= i,
SR S ARG IR B . (2) HA AR
A TE I B 2 2E W& s 18 . BUA DF X AEZE T
AT [) R0 — 1T O 2 A 35 DR AR /0 1 4 T 56 0IF 1)
e, DUE AL RIB KA T I T 6 ;
oy — TG NS PR A G R, ik b
Wit e A R R S B M ST 8. (3) M AR
ENOESB N ER0IS N A EN B e 5595
DRI, AR Sl I G 28 SR T & S i, mT T LA
TIL5 A
4.1 BRAEREME BIREMRN

AR 3 PR 21 2 J2 R R 4 2 AR 9 v 2 3
YRl s AL (5 B R PR R 4% () 24 RE P & JR AR
PE25 AT IS IR AR, WG A W R
R SR AR R N 4 e iR 3, 454
PG EFEAR . MY ST R, MTFE
WA s . FRIRT IR 4 B A R AT R

http://journals.im.ac.cn/cjbcn

FERI A | iR . AR G- BTk (HPLC-MS)
FUATOIRRIGUE, TR R EOEAT DhRe R SE N . ARG
FHRORAT TR F & A F LT BrBMAE R
TSR, TR DY RE S UE . A SCER A
PUZI4E Crocus sativus, %] Vitis vinifera, SURHA]
#53% Costus pictus D. Don 11177 JH g 212651,
CAMR KR, Z5MIERAGBGERE RN 5540
TR A B 6 2 . I, W45 4 S0k
i 18 A YR AT TSI R & Rz, e 5 g
RN . ANRIRHE A b R — 7 6 Bk
R R B AR SR kA R A ST AR Ak 2
B2 H AL WA IR RAE £ Bl s
BURRSCHERGIE ST, S X P PR TR OR ST
B REFZ 40 2 I AE 2R G LR AR R A L R ER AT
FEMRNE = A i A v 2 R R, R i A
JIR 2R 5 i B 4 R - R
42 FRREERZREMEMFNRR

B WA W2 38 2o A Y A M R A B AR
GRS, AR HAR - an i T, S H
PR A . HEG, AP #
RO B SR VBT o Bl e A 20 1
G IAED T B IG L, ARUGE i B IR sk )
R, )6 R AR B SR BT RE S A BE AR T R,
ARSNGB A . DRI, — T SRR A
SHAG 2 A Y6 BGRARfE BT, A 2R W6 RGH #E
MIREE . S5 —JrTH, SRS s AR S B L T i
PR BT IR AR Y, WeR A =AMy
HORER A5 5 B K S sk A Bl , 15 d
WEEE T, WEE SRR . S A E AR
SRR TRABEFEARLE W 38 S H RS 2= 6 G 2 5
FALRIRE AE ML AN SRR 221k, 48 7 e 3 AL
i, AT RE R BOCHERRE N1, &G R,
43 PRBERMATMA

WHRE R AE A . AL T b i AR B, 76
B2y 7 1H, SR SCRRIC BT, A e
S REE HTE R R AR FEAL, H R A 2y
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B ik, wrilad R A R e
MRG0 25 BRIE ST, 4R A FIRE AT, AR AL

il

ARG 2R 25 B A S A AR, S i

IREEA o R, A 25, o B A
RRAEENE . ZBUEM (Bom . Bum . BoR7E) %
bR, PRIEZ k.
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