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Abstract: The environmental and health problems caused by the massive use of synthetic pigments in

recent years increase the demand for safe, non-toxic natural pigments. Natural pigments are mainly

derived from plants and microorganisms.

However, the large-scale application of plant-derived

pigments is limited by the long growth cycle of plants. Compared with plants, microorganisms are easy

to be cultivated on a large scale in a short time and thus microorganism-derived pigments have a broad

application prospect. We systematically summarized the production mechanisms, reviewed the research

progress in the antibacterial, anti-oxidation and anti-cancer activities, and put forward the opportunities

and challenges in the development of microorganism-derived pigments.
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Table 1 Types of some microbial pigments and their industrial application'®”!

Classification Species Pigment Colour Status

Fungi Monascus anka Ankaflavin Yellow Industrial production
Monascus ruber Monascorubramine Red Industrial production
Monascus pilosus Rubropunctatine Orange Industrial production
Ashbya gossypi Riboflavin Yellow Industrial production
Penicillium oxalicum Anthraquinone Red Industrial production
Blakeslea trispora Lycopene Red Research project
Fusarium sporotrichioides Lycopene Red Research project
Cordyceps unilateralis Naphtoquinone Dark-red Research project
Blakeslea trispora B-carotene Yellow-orange Industrial production
Fusarium sporotrichioides B-carotene Yellow-orange Research project
Mucor circinelloides B-carotene Yellow-orange Research project
Neurospora crassa B-carotene Yellow-orange Research project
Phycomyces blakesleeanus B-carotene Yellow-orange Research project

Bacteria Agrobacterium aurantiacum Astaxhantin Pink-red Research project
Paracoccus carotinifaciens Astaxhantin Pink-red Research project
Bradyrhizobium spp. Canthaxanthin Orange Research project
Streptomyces sp. Carotenoids Yellow Research project
Streptomyces echinoruber Rubrolone Red Research project
Paracoccus zeaxanthinifaciens Zeaxanthin Yellow Research project
Bradyrhizobium spp. Canthaxhantin Dark-red Research project
Pseudomonas Pyocyanin Blue, green Industrial production
Flavobacterium Zeaxanthin Yellow Research project

Microalgae Spirulina Phycocyanin Blue Industrial production
Dunaliella B-carotene Yellow-orange Industrial production
Haematococcus Astaxanthin Red Industrial production

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



1234

Yu Xue et al. | Acta Microbiologica Sinica, 2022, 62(4)

x2 AMBRMMERKIR

Table 2 Classification and source of Monascus pigments

Color Classification Species References
Yellow Ankaflavine Monascus anka U-1 [13]
Monascine Monascus sp. KB 10 [14]
Orange Rubropunctatine Monascus rubropunctatus [15]
Monascorubrine Monuscus purpureus [16]
Purplish-red Rubropunctamine Monascus sp. TTWMB 6093 [17]
Monascorubramine Monascus sp. TTWMB 6093 [17]

[ %1 PKS ik Z 4 A (acetyl-CoA)FITN it
HiTG A (malonyl-CoA) R R WIIE i C I & 4. ] .
IR e 3 Aok S R Ak B K R e €9, 1 F g DT R
B R AR AT AR I/ B BE T R e Ak R 21 i
R, wa, W EAE AR R 20
[ X2 i N S RAR N EAN H F 5 | 0 = R
BAUR | TRLRE LA pH R LT i 2 B A A 2T i 2
RO B CE S, PEHaER Y, R AR
JERSE N2 SR Lt & R B IRAL, Hdh s
AR NZZ ZERE R RIS AR IR €6 R R e
112 E#HFE R

I E D F (carotenoids) &) {2 4 THIY)
R EY i —2e R P, JA % N R R
B MRMMER, L bR NS AR AR
TCRN a1 E MR B PRAFMLR),
MR TR ETTR AN, [FIB 5 R 5L
R N PR AR S5 5 SRR RE AT (A v e 2R R

VAR DD SN L SN X
a-carotene

. AV e S s Y VNN

Lycopene
VW RN DR R

HO Xanthophyll

2 TREEME MNEEWY

Figure 2  Structure of various carotenoid.
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Figure 1  Structures of Monascus pigments. A:
rubropunctatine (R;=CsH;; R,=0), rubropunctamine
(R;=CsH;; R,=NH), monascorubrine (R;=C;H;s
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Figure 3 Scaffold of naphthoquinones and
anthraquinones. A: naphthoquinones; B: anthraquinones.
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Figure 6  Structure of prodigiosin.
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Figure 7 Structure of pyocyanin.
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chromophores. A: phycocyanobilin (blue); B:
phycoerythrobilin (red).
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