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Abstract; Indigo yielding plant species were important economic crops historically in China. Natural indigo extracted
from indigo yielding plant species is benefits to health because of its antibacterial and anti-inflammatory. However, natu-

ral indigo extraction methods are struggling to disappear with the constant input of chemically synthesized indigo. Recent
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years, with the global awareness for environment protection and bio-diversity, the demand of sustainable natural indigo is
increasing and thus the researches of the indigo yielding plant species are getting more and more attention. Based on lit-
erature research, we briefly introduce the species and distribution areas of indigo yielding plant species distributed in
China, and comb the development of China’s traditional folk-indigo manufacturing process. We focus on the chemical
pigments formation of indigo process and the present situation of process inheritance in China. Finally, we discussed the
problems that exist. The results are as following: there are only 5 indigo yielding plant species still in use nowdays while
10 species and varieties indigo yielding plant species were documented in China; China’s traditional folk-indigo manufac-
turing process has been evolved from direct dip dyeing method into solid and liquid fermentation methods. However, only
liquid fermentation method survives nowadays. The pigments of indigo and indirubin are formed when the precursors of
indigo yielding plant species undergo a serious of chemical reactions during the indigo process. The selection of indigo
yielding plant species, temperature, fermentation duration, pH and dissolved oxygen concentration are directly or indi-
rectly related to indigo yield. Although the research of indigo yielding plant species has made some progress, the botani-
cal provenance of historical indigo plant species, the identification of germplasm resources and the reconstruction of the
traditional folk-indigo manufacturing process need further study.

Key words: indigo yielding plant species, natural indigo, China’s traditional folk-indigo manufacturing process, chemi-

cal pigments formation of indigo process, indigo

# % (indigo yielding plant species) s&$5 H Tl FHEIBIFFE 5 JRE | fi Je X A AE Y ) AT 1S

FAHY) HE UK (indigo paste) HYFE Y BLAK, ol FE A% M
HEBEMPR AR, 2013) , B R AR SR E A
NS Dy e 8 T A A 0 O A e i
WRHBOHCR LR, e g e b S H E =
M7, PR BE T e AR R B R S TR
BEAT W25 AN (E, AT o 25 B B
TR, UL, PO Z D (R R ARORTR 2%
1997) BRI, 766 WHE W Rk AL A9 oh i T, i w0
HilHE P LU T ARk, B AR RN
FSCAE s ™ PR 3P R B B R ) A Y AR ) E
R 2 AN B, 6 A BIF S L R sz
KiE

LRI i B A 5 8 PR A o AR ) 1 5 IR

e
« ,477(

(BT, 1987 ; 3 T Mg 4 5, 2016) ; ik H 54k
A e WAL R (B AE L 2010) 5 5 5 E
T2 AL (Purnama et al., 2017) ;i B flEe T2

PR 5 1% 18 B (73K 2R 4, 20135 F ORI
ZE,2017) o PAWE B MBI 58 X 52 0 SCHER, I TS
Wk 4> BT RS2 58 25 0 9T, BB A/ R A AR G A /L, LR A
JAEAE SR M T B (X)), ARSCREA
2T SCHkTE R 3R [ I R RN 2 R A A R R
il e T2 00 & e R A7 F B, O 3 B 3 T R

1 K EEERAE

T Y 10 B R UL T B Y (R EAL
i - JU/NE) T RS AL B SOk
AR 2 7 (9K R E K, 2015) o B A AR
A ) 8 R 24 Al AR R B R 2l S R BE Y T
IRBI AR 2 75 B, 3590 2% W 28 R8P0 25 19 25 T
e (SR A E 52 8, 1996) |, PRt oty 8 X 5 AT
AL LT PR AR AR AL G 12
ZNDR I F e i S & N P N AR
5 ARACTR MY (AR /TP 22 ) 97 o < il A BOR
KE FSHE R R R AN 2
(ASFAYH )« W LT A W50 T AR W
SE WA R AR Eﬁﬁ?ﬁf“mf(f]:ﬂ:%»
L AS R, o R R R R A
W (F5E,1990) .

KT W #OE w2 WA Y, &
(1987) X R TI- ) GeBHE Myt 47 2% Bk, 48 2%
W BD AN #E ( Isatis indigotica ), E W B
( Polygonum tinctorium ) , = #4 B4R W4 ( Strobilanthes
cusia ) , 5= Wi B K W5 ( Indogofera tinctoria) , T UE ¥
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digofera suffruticosa ) ,
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B W5 M B ( Marsdenia tinctoria var. tinctoria ) |9 &
% 1B ( Marsdenia tinctoria var. tomentosa) ( 7 [EF}
Fhe b A YK & B2, 1977b) (i R A W3R
( Marsdenia hainansis var. hainansis) ( " E B} 2% B
R S 4 1977¢) FUR K ¥ (Indigofera
galegoides ) (" IE Bb ¢ B b B A W 3K & 0L 2
1994) o K DL b5 R Rh 28 K o3 A1 1 Fl R 2R 3
WIS (R 1) . B 1 al K, 3Gk 2k
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Table 1  Species and distribution areas of indigo yielding plant species used in China

# fif pigiil

Family Species Geographical distribution

EHRF B RSO A N S e e R P | E A I E 1 o T I o S

Acanthaceae Strobilanthes cusia Central, southern and southwestern parts of China; Bangladesh, Northern
India and Myanmar, etc.

S ATHERE WA P AR R R s R A ERE ) BRI AR 0 A

Apocynaceae Wrightia laevis China ( Guangdong, Hainan and Yunnan, etc.); India, Myanmar and
Australia, etc.

R Wi e o B VA L DO R0 T4 0T L 22 B R RN ) A O AR

Asclepiadaceae Marsdenia tinctoria var. tinctoria China ( Tibet, Sichuan and Taiwan, etc.); Sri Lanka, India and
Myanmar, etc.

B ER LB e PEMEE TP S E A5

Asclepiadaceae M. tinctoria var. tomentosa Taiwan, Guangxi, Yunnan and Sichuan, etc. of China

R A e o ) AR R

Asclepiadaceae M. hainansis var. alata Guangdong and Hainan

TFAER P J 7= e 4 A% A R

Cruciferae Isatis indigotica Native to China, cultivated all over the country

T K SRR, A MR AT RS T A0 T I T R B

Leguminosae Indigofera tinctoria FE T SE U
Cultivated in Anhui, Taiwan and Hainan of China; Widely distributed in
Asia, tropical regions of Africa, and introduction of tropical America

EX 07 54 o E RVLIR VL 2 B 45 AR 5 J ™ B SE TN, B A O S

Leguminosae L. suffruticosa L X
Cultivated in Jiangsu, Zhejiang and Yunnan of China; Native to tropical
America, now widely distributed in tropical regions of the world

T AT e £ AR S L SR A 4

Leguminosae 1. galegoides China (Taiwan, Guangdong and Hainan, etc.) ; India, Thailand and Indone-
sia, etc.

2R il P T P AR R R

Polygonaceae Polygonum tinctorium Hebei, Shanxi, Guangdong, Guangxi and Hainan of China

2 BEHEIZNERR

FE LGl e T 22— AW e H 1 e,
ZDUZ B AR g A H R O T2, T 25 A 18
WEVELR T 2R DL, DI L 3 Y 0 T A R I o e 1

U, MBS A vk B e AL s B (55
RER), —HITHZES,

RARYL tvk 2 i et 52— R R,
SR TR D R AR KR Bh Y 541 — iR
H(KAEFS ) 2010) , PR G 0 52 1 R 1) 7 Hi A
SRR I B ], T AR S B b 2 B T SN
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2017) .
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Chemical pigment formation of indigo process

A K T P P A T, BT B T8¢,
FEAS K P 5 R N AR B A, A R R
o7 e 20 1), PR T 7E — AR AR
TR B B N [l R O AT, R, A
BN A PR T pH (B A A a2 48 e e
WA OGS T
3.2 BEHIEIZHMBIIR

MEF A A 25 SOk ok A, H TR E i 5 AL ST
il T Z2ANTE 7 M8 (X)) A i, dl e L 28N
WS e e e v, LRI B 4% Nk | 4T e A ER
BN R AN [R) Hb X3 9 B[] e 14 4 o A S
KA R TR . il e i 0 b 2 43 2 D
SEM L AREE R IE R (T MR
2014) ;@ = M R GAEE IFEW (S EE
25,2017 2540,2017) ;@ Wil MRk (H#,2012;
2T, 2015) 5 @ W RS B HE (XDEAE S 2012) ;
G VG . M (SRS 2013 72 ,2015) ;©



34 SO« T [ 5 B 10 14 G5 R 25 SR 391
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