2024(06) :129-137

Northern Horticulture

doi:10. 11937/ biyy. 20231386

. . . 0l
1.2 1.2 1,2
(1. , 450046 ;2.
, (
b N
:R 282 2 A
“

(1]

“ ”» R << ” R
(2018—2025 H»
b
[2]7
“
’ b b
”»
b
[3]
b Y
1
(1998, ,
. E-mail:2321665159(@qq. com.
(1992-), . . ’
, E-mail; yangll-
hatem(@ hactem. edu. cn.
(82104329), N

12023—04—22

l

2024(06) :129-137.

1,2

. 450046)

:1001—0009(2024)06—0129—09

[4] [5]
[7]
“
b
[8]
b
b .
b

[9]

[13 ”

[10]
b



130 3 (
”» “ ”
’ N N N ’ ’
[11] [12]
o ’ ’
’ 3
« ”»
) N N ’
“ ” [13
o ’ N N N N
H
’ ’ N
« ”
N N N o
[9]
° N
“ ”»
Al o
’
) . 2
(7]
[15]
N N [9]
[14] °
o
’ ’
“
’ ( ) ( )
”»
’
s = -+ .
’ (
)
{ y o
’ )
” “ ” °
N
N
°
[15] 21
° °
[16] . N
o
. [17] y s
[19]
N Y b o
° ’
. o
. ’
’ N ’ ’
) o Al
[18]
’ o
. b
«
b b b
T )]
o ’ ’
«“ ”»
N N o
’ N N
N ’ ’ ’
«“ ”
’ o
“
o : ’ ’



6 : 131

s (Scutellaria baicalensis Georgi)* |
. N . (Glycyrrhiza uralensis Fisch, )'7
. [20] , N (Andrographis paniculate (Burm. f.)
2 2 (Cistanche deserti- Nees) B
cola Y.C. Ma) , , .
R f21] (Panax o
quinque folius L.) , N 2
2 b ( Y
) ( o
) o (Panax ginseng C. A. Mey. ) ) 2]
, 2 ,
(221 (fatty acid de- , L1 B
saturases) s 12
a/b ’ -
(chlorophyll a/b binding protein genes) ,
) [32]
, ( . . )
Ll (Dendrobium o f fici- ,
nale Kimura &. Migo) . YUAN [ 19
Subtilisin-like protease s ,
genes ( )\ Serine/threo- o
nine-protein phosphatase 7 genes( ,
) e s
Hsp70 o
(251 | X
, CHENG
s [34]
(Rhodiola crenulata (Hook. . & Thom , S e
son) H. Ohba) , (Isatis indigotica
N B Fort.) ’
[26] , 5 [37] 4
. (15.,20,25.30 C) (Fritillaria cirrhosa

(Artemisia annua Linn. ) ( YT D. Don) s



132 3 C )
s o (Astragalus membranaceus
’ ’ (FlSCh. ) Bunge) ’
( N ( ).
’ ( ) ( )4 74
’ ’ > > >
’ > A (Perilla frutescens (L.) Britt.)
s [43] 50
[38]
) 6 ,
6 ,
’ H (Chrysanthemum mori fo-
N > . ’ lium Ramat.), ( »(2020 )
39
b ”»
L] °
22
2 .
) 3
(Panax notoginseng (Burk.) F. H. Chen) ,
Rgl, Re, Rb1, Rb2. °
Re
[14]
F11 R R1 , ’ ’ N N N N
(Bupleurum chinense DC. ) (Bupleu- ’ > > >
rum scorzoneri folium Willd. ) ) ’ ’
. N N 20
(101 | , B
[41] s s



133
, CHENG “ ”
[34] [33]
“ » [50-52]
s . . L53-55] “GA-MYB-PAL/CHS-
”»
’ o
[45]
b o
[56]
B~ N : N
.GDP-1- : S B
[59] [60] [61]
. N Ay b
b o N
[46] y ’ N
2'- ° ’ A
b
b
b
’ ’ ’
b b ’
b
R (7] (Lilium ’
sul phureum Baker ex Hook. {.) s ’
. ’
(:a2+'/(:an1 s ’
ROS ) s N °
, HSF.MYB,

ERF/AP2, bZIP, Trihelix, MADS-box, bHLH, 4
WRKY  NAC

’

[48]

3 HE [49] “ ” [44]
. , [35]
, DNA ,
(PAL,C4H.4CL  CHS)
’ kT‘ ’
HLH MYB 8

[14] [15]



134

[62]

RD 2)3

[63] YANG  [6465]

, (RW), (RD 1
(4~



6 135
,1995.20(6) :323-326.
, [11] . [J]. s
1989,20(8) :42-46.
' [12] , : 0.
N ° ( ),2006,23(4) :1-4.
[13] s . (1.
, ,2012,43(7) :1249-1258.
[14] . . . “ 7
oo . ,2016.,41(1) :139-143.
[15] . , ,
’ N N [J7. ,2007,14(2) : 44-46.
, s [16] , ) . . L.
. ,2010,1(3) :46-50.
, [17] , , - L1l
( ),2014,15(1) :17-20.
' (18] , - , (1.
’ ,1997,32(9) :563-566.
, N [19] , , - L.
° ,2016,27(5) :1227-1230.
S 3 : ] . .
“ [Jl : ,2014,44(3)
” ’ 318-328.
N [21] . . .
[J]. ,2013,48(4) :580-589.
. N N [227 KIM N H,JAYAKODI M, LEE S C,et al. Genome and evo-
. . lution of the shade-requiring medicinal herb Panax ginseng []].
Plant Biotechnology Journal,2018,16(11) :1904-1917.
‘ [23] XU J,CHU Y,LIAO B,et al. Panax ginseng genome exam-
ination for ginsenoside biosynthesis[ J]. GigaScience,2017,6(11) :
1-15.
(1] . . . [24] YAN L.WANG X,LIU H.et al. The genome of Dendrobi-
013. um o f ficinale illuminates the biology of the important traditional
»2023,43(1) :21-23. Chinese orchid herb[ ]J]. Molecular Plant,2015,8(6) :922-934.
(2] s N ” [25] ZHANG G Q,XU Q.BIAN C,et al. The Dendrobium cate-
[J]. »2022,47(5) :1144-1152. natum Lindl. genome sequence provides insights into polysaccha-
[3] . s ride synthase, floral development and adaptive evolution[J]. Sci-
(. ,2019.,50(24) :6135-6141. entific Reports.2016.1(6) :19029.
[4] Ly [26] FU Y,LI L,HAO S,et al. Draft genome sequence of the
,2020,42(4) :355-363. Tibetan medicinal herb Rhodiola crenulata [J]. GigaScience.,
[5] s , 2017,6(6) :1-5.
L1 ,2004,29(6) :494-496,610. [27] SHEN Q,ZHANG L,LIAO Z,et al. The genome of Arte-
[6] s s s misia annua provides insight into the evolution of Asteraceae fam-
Jl. ,2022,53(21) :6931-6947. ily and artemisinin biosynthesis[ J]. Molecular Plant,2018,11(6) :
(7] . , , 0l 776-788.
,2020,45(2) :290-302. [28] ZHAO Q,YANG J,CUI M Y,et al. The reference genome
[8] [Jl. sequence of Scutellaria baicalensis provides insights into the evo-
,2008,30(4) :506-510,537. lution of wogonin biosynthesis[ J]. Molecular Plant,2019,12(7)
Lol . . . 935-950.
[Jl. ,2012,34(2) :119-124,129. [29] MOCHIDA K,SAKURAI T,SEKI H,et al. Draft genome
[10] , , [Jl. assembly and annotation of Glycyrrhiza uralensis, a medicinal



136

legume[ ] ]. The Plant Journal; For Cell and Molecular Biology.
2017,89(2) :181-194.

[30] SUN W,LENG L,YIN Q.et al. The genome of the medici-
nal plant Andrographis paniculata provides insight into the bio-
synthesis of the bioactive diterpenoid neoandrographolide[ J]. The
Plant Journal:For Cell and Molecular Biology,2019,97(5) ;841
857.

[31] LI L.JOSEF B A,LIU B, et al. Three-dimensional evalua-
tion on ecotypic diversity of traditional Chinese medicine; A case
study of Artemisia annua L[ ]]. Frontiers in Plant Science, 2017
(8):1225.

[32] ) , ,

[1]. ,2011,31(24) :7551-7563.

[33] YUAN Y,HAO J D,YANG B,et al. Climate change affect-
ed the best producing area of Chinese herbal medicine Scutellaria
baicalensis Georgi[ J]. Journal of Traditional Chinese Medical Sci-
ences,2010(15) :241-248.

[34] CHENG L.,HAN M, YANG L M. et al. Changes in the
physiological characteristics and baicalin biosynthesis metabolism
of Scutellaria baicalensis Georgi under drought stress[ J]. Indus-

trial Crops and Products,2018,122.:473-482.

[35]
[D]. : ,2018.
[36] , , .
L. ,2008,33(1) :19-22.
[37] . , .o .
[Jl. ,2008,33(16);
1948-1951.
[38] , , ,
[yl ,2010,35(15) :1919-1924.
[39] , , ,
L1l ,2017,32(5) :2079-2083.
[40] , , ,
L1l ,2017,48(14) :2989-2996.
[41] , ; ,
L1l ,2013,33(7):1202-1209.
[42] , , ,
L. ,2014,45(16) :2395-2399.
[43] , , ,
LIl ,2019,44(3) :454-459.
[44] ,
Lyl ,2007,32(4) :277-280.
[45] , , ,
(1. ,2015,40(24) ;
4817-4823.
[46]
[D]. : ,2015.
[47]
[D]. : ,2020.

[48] , , .

AR +2021,19(3):1022-1030.
[49] HE J,YAO L,PECORARO L,et al. Cold stress regulates
accumulation of flavonoids and terpenoids in plants by phytohor-
mone, transcription process, functional enzyme, and epigenetics
[J7]. Critical Reviews in Biotechnology,2023,43(5) :680-697.
[50] , ) ;

LI , 2010, 35(6);
682-685.
[51] ) , . .PEG

LJ]. ,2011,36(16):
2157-2161.

[52] YUAN Y.LIU Y,WU C,et al. Water deficit affected fla-
vonoid accumulation by regulating hormone metabolism in Scutel-
laria baicalensis Georgi roots[ ] ]. PLoS One,2012,7(10) ; e42946.
[53] , ) s

Lyl 22010, 16(7)
99-101.
[547 YUAN Y,WU C,LIU Y,et al. The Scutellaria baicalensis
R2R3-MYB transcription factors modulates flavonoid biosynthesis
by regulating GA metabolism in transgenic tobacco plants[]].
PLo0S One,2013,8(10) :e77275.
[55] YUAN Y,QI L, YANG J,et al. A Scutellaria baicalensis
R2R3-MYB gene, SbMYBS, regulates flavonoid biosynthesis and
improves drought stress tolerance in transgenic tobacco[ J]. Plant
Cell, Tissue and Organ Culture (PCTOC), 2015, 120(3): 961~
972.
[56] LU X,SHEN Q,ZHANG L,et al. Promotion of artemisinin
biosynthesis in transgenic Artemisia annua by overexpressing
ADS,CYP71AV1 and CPR genes[ ] . Industrial Crops and Prod-
ucts,2013,49:380-385.
[57] LV Z,ZHANG F,PAN Q,et al. Branch pathway blocking
in Artemisia annua is a useful method for obtaining high yield Ar-
temisinin[ ] ]. Plant and Cell Physiology.2016,57(3) :588-602.
[58] MA Y N,XU D B,LI L,et al. Jasmonate promotes artemisi-
nin biosynthesis by activating the TCP14-ORA complex in Arte-
misia annua[ ] ]. Science Advances,2018,4(11) :s9357.
[597 HAO X, ZHONG Y, NITZMANN H W, et al. Lightin-
duced artemisinin biosynthesis is regulated by the bzip transcrip-
tion factor AaHY5 in Artemisia annua[ ]J]. Plant and Cell Physiol-
0gy»2019.60(8) : 1747-1760.
[60] YAN T,CHEN M,SHEN Q,et al. Homeodomain protein 1
is required for jasmonate-mediated glandular trichome initiation in
Artemisia annual J]. The New Phytologist, 2017,213(3) ; 1145~
1155.
[61] FU X,SHI P,HE Q.,et al. AaPDR3,a PDR transporter 3,is
involved in sesquiterpene B-caryophyllene transport in Artemisia
annua[]]. Frontiers in Plant Science,2017(8):723.
[62]

[D]. : .2019.

[63]



6 : 137

[D]. : ,2020. synthesis pathway gene expression under drought stress in Bup-
[64] YANG L L,YANG L.,YANG X, et al. Drought stress in- Lleurum chinense DC[]]. Industrial Crops and Products,2020,154;
duces biosynthesis of flavonoids in leaves and saikosaponins in 112686.
roots of Bupleurum chinense DC[]]. Phytochemistry,2020,177: [66] s , s .
112434. [J]. ,2017.,42(2) :231-238.
[65] YANG L L,YANG L,LAN Y M,et al. Exogenous abscisic [67] , , y . : GAP
acid reduces saikosaponin accumulation by inhibiting saikosaponin [Jl. ,2015,40(17) :3360-3366.

Research Progress on Quality Formation Mechanism and
Regulation of Chinese Herbal Materials

GU Xupeng'?,YANG Linlin"? ,DONG Chengming'? ,ZHANG Di'**
(1. College of Pharmacy, Henan University of Chinese Medicine, Zhengzhou, Henan 450046 ;2. Henan Provincial Ecological
Planting Engineering Technology Research Center of Authentic Medicinal Materials,Zhengzhou, Henan 450046)

Abstract: Ensuring that the quality,safety,effectiveness, stability and controllability of Chinese herbal
medicines is the primary premise for the healthy development of the Chinese herbal medicine industry.
In recent years, the demand for Chinese herbal medicines has been increasing day by day. Since the
quality of Chinese herbal medicines is affected by the ecological environment (exogenous factors) and
genetic background (interal factors),it was of great practical significance to explore the formation
mechanism of Chinese herbal medicines quality to promote the quality of Chinese herbal medicines in a
stable and controllable way. The study combed through the recent literature on the quality formation
of Chinese herbal medicines and environmental regulation, elaborated on the causes of the
‘genuineness’ of Chinese herbal medicines, the formation mechanism of Chinese herbal medicines
quality and the progress of environmental regulation,and preliminarily discusses the of the hypotheses
related on the quality formation of Chinese herbal medicines, thereby interpreting the scientific
connotation of the formation of the quality of authentic Chinese herbal medicines, with a view to
providing the key technology of standardised and ecological cultivation of Chinese herbal medicines and
the development of the quality control mechanism of Chinese herbal medicines. This is to explain the
scientific meaning of the quality formation of genuineness herbs,so as to provide theoretical reference
for the improvement of the key technology of standardised and ecological cultivation of Chinese herbal
medicines.

Keywords: Chinese herbal materials; genuineness;geoherbalism formation;ecological environment



