KARF=F5E 5FF % Nat Prod Res Dev 2023 ,35:1956-1963

HERFARFAVEHPEEE ST
O R R KRR

I PR R 25T IR 7, K 4000005 R BPRRE: 15 T AR B, Kb 410083
R AL T A TR 400000

&

B Eoy TR eGP AR RS, RSCR N RS R A E SR DI IR IR R (co-
culture system, CCS) Sy FLhl, 42 H T WA R T F=RIGH 2. LAME A2 HRRAETE TR bR, 0 S R R i
FERG IR 5 s A AR TG 23 0 A 2055 S R MG B 5 e b , 0 8 A A 5 3R B 450 LU A2 0 R RN 22 1 S Bl 8 4
PR, 2 T ) 200 BRI P9 A R LU DG R, A 4er 0 5 A 2R PRREL ) 400 B R R A TR 2 ] A A T AR AS S A 4k
ARIFT] 2550 CCS MR AERT IR A4 AL BRER B 100 Lux, M2 S8 95% , MS WA IR 36, RS 20.0 g/L,2 ,4- 4K
AFELTR 5.0 mg/L F BN 1.0 mg/L;4 d iU (8], AR08 AV B 0 =5, 5 1 d BEAH R3S T 49.34%
I H A2 522 A0 S B AW T LU P E 1.5 ~ 2.2 Z I, AR R AR R A 20 0 a4 R PE R UEEH .
ZTFE A 2 80 AR BLAS G A A2 080 R 7 S AR LB A PR R B AR, IR AT LU R e 24 AN JE [ R, ELA AR e ) I PR i 5 o
K RO AT A AN IR TR R A

FhE 43 3 2 . R284 SCERARIRAD : A X EHS . 1001-6880(2023) 11-1956-08
DOI:10. 16333/5. 1001-6880. 2023. 11. 014

Study on promoting effect of co-culture system on
the increment and enrichment of huperzine A
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Abstract ; In order to promote the efficient enrichment of huperzine A ,a new co-culture system (CCS) ,utilizing the symbiotic
relationship between Huperzia serrata and endophytic fungi,was proposed. The optimal culture conditions of the CCS were ob-
tained based on the cell survival rate,callus induction rate and multiplication rate. Huperzine A and ergosterol were applied as
indicators to control the proportion of botanical cells and endophytic fungi. The growth balance between botanical cells and en-
dophytic fungi was maintained for the optimal time of subculturing. The results showed that the best culture conditions for CCS
was ;100 Lux Luminous level,95% humidity, MS liquid medium,20. 0 g/L sucrose,5. 0 mg/L 2,4-dichlorophenoxyacetic
acid and 1.0 mg/L kinetin. The 4™ day was the optimal subculturing time with the highest concentration of huperzine A,
which increased by 49.34% compared with the huperzine A level on the 1" day. The growth of endophytic fungal had a posi-
tive effect on the enrichment of huperzine A when the concentration ratio of huperzine A to ergosterol was kept between 1.5
and 2. 2. This study provides a new proposal to increase the production of huperzine A with high efficiency and low cost, which
can effectively solve the problem of insufficient drug source and has a good application prospect.
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1.3.2 4B HRAGH &

LB AR A 0T I R AN A T RO TR A, X
Br IR S o o A rh At B SR LA S (172 MS, MS Al
By) HEATHEFE ") s LA A= 25 e R A 2K Bk
FEAR B SRR (1% 2% 3% 4% )" 5 LIzt
LU T R A0 A LU B RN AR bR S i A )
WK 2,4-DVRPE(0.2.5.7 mg/L) " il R
pH 5.8 RHFH % % (30.0 mg/L) HEH K (50.0
mg/L) WPEER B(0.5 mg/L) Ff3ET (5.0 mg/L)
SEPUAR BRI B 5 v DA R P i T R 1 A 58
LT AR ASMEAR I K28 R IR B K
155 0 T R R ] A B KRR B . g1 2!
PR R 20 TR O i U R =
U A 21 2300 R TG B 2 b B IR AR R < 100%
AT LU R = (R A A 4 40 o - b )
Pl 4 ) / HE R A A4 i x 100%
1.3.3 MR RIN R R A A

RS AP S AN P Ay 2 N e e
DRI AR A1 55 552 ) 0 200 A O PR 1O O fe B
J A AR R g, 0 3 70% 9 RE 1232 50 s,0.5
mg/L fLE A 5432 1) 8 min,3% H,0, 1 10 min, &
FHJGTRZK PR 3 o K KA e B AMERE S 4 5 ~
10 mL A4 K B A B A Fp LR 5 1 ~3 min
Je K A AR R A I R R SR IS B
FeE EER (24 °C) DB IRERE (100 Lux £47)
W (95% ) FHigE™
1.3.4  #mppitic

B2 d I — ko AN A, FE S L 40 T L
BIETF T 0. 04% 2 DT A i, 1% B 20 min

Je o A BT £ 35 A .

FEW AT, AT LAY BT 0 58 3 B W rh i 3R
240 LRIV 20 DR 40 P (DL T 1B 1C) o T 4 R A i
T A A2 B R VR R e e, LR 2 23 ~ 38 um,
FE215 ~23 um'™
1.3.5 }K

HUS mL 55 5L RO, AT 3 R R AR L, 2 Ik
P B (B 40 min, R E]RE 10 min) $2 504 2
Bl T2 £ S o R R S vk i, BRI
FHW S it o R 3 10 mL 5 rh o 25
1& HPLC ZrHraiias i 0.22 wm JERSE T8

g RN 2 — R A A2 R T2 55 T ) v R,
A e,

1.3.6 &i&it

SR FH R S0 €8 1A ST 8 AR g XoF 8 B
T, Oi%H: : Agilent TC-C 4 (150 mm x 4.6
mm,5 um) ,#EEE 10 pl, #E# 1. 0 mL/min, # &
25 C o AAZH P A f HS B A I 38 4 3 31 Ry 310
nm F1 282 nm, FEshAH b KA EE (7 0. 008 mol/L
IR ) 4L, HLBi Ry 750251225
1.3.7 F ke

PLS ~45 wg/mL A K258 HH FIAE Ff1 S B br
W2 IbRAERN L o SR FHAH OC R A0k (r) I s il
ARNERE

K2 BE IS TEAR R 25T, B A ME VA W (10
pg/mL) HERE S VR, I 7 ok . R M
FESFEAR S T #AE 5 W IR e 2 v, £
FETESES A S A T 12,4 .8 12 h e, Py
PERAEEY o DAL = Rl 56 4 SR 4 L s R AR A A



Vol. 35 N

A B R HE AT AL B T R AR A 1959

X ARifEN 22 (RSD, % ) 7 . HCE & A A2 5 FR A
A A AR (1 mL) A A 258 (0.5
mL,10 pg/mL) I M B (1 mL, 15 pg/mL) 7£
“1.3.67 A% ST BEAT AR LGS, &S

TR DR IR RSB AT R4« [l =
i I 5 (B 5 0 1) /b i x 100%
1.4 HFEAETTE

FiI SPSS16. 0 B AFHEATSET 08T, BT A 45 R HTF-
PME + BRI (x £ s) Foo, LI LUROR e/ 3%
253 (least significant difference, LSD) j%, P < 0. 05
TR R BAGIE L.
2 HRESW
2.1 YeEHEER

N TR RG TR R AR R IR A, e 2

*

A i l ]

2 2 g
.

Survival rate (%)
'S
(=]

=)
S
1

o

9|‘l 1‘ 5iyb Ltfﬁl

The ratio of humus soil to river sand

C

Y SFAFHEAT T R R % 58, JF e s R % 46
PRI FP AR R B A T 25 .
B 2A iR, 498 b o i = AU vb 2 AR, AR AS R 4
BC Lb N A RRAE I AP B 22 5, IR L o 20 1
A AEAR AT e, JF H 20 15 1: L2 |/ PAE/NT
0.01,2: 15 4: 122 a8 P AE/NT 0.05, Bkl 2: 1
VE R A - I L o 78 e A6 B s B A 5 v, AN )
JCRER B N A A0S AR R W 25 5, WRT 2B,
100 Lux 5 300 Lux Z [ P {E/NF 0.01,100 Lux
580 Lux Y P {H/NF 0. 05, fe fE S I 58 4 100
Lux, & 2C AT, 258 S0 BE XAE ) A7 16 SR ALAE7E
EER,95% 5 85% F195% 5 100% 22 [a] f#) P
fHEI/NT 0.01, FefE2s S E N 95%

80 100 300
Y% Luminous level (Lux)

ov]
)
3
*

®
=1
1

=N
S
1

AR

Survival rate (%)
s
o

(%)
=]
L

o

100 -

%
=)

o
S

AR S

Survival rate (%)

[S]
S

S

JIII

T2 & Humidity (%

2 PMEEEEREEER

G50 (x +5,n =10)

Fig.2  Effect of domestication conditions on plant survival rate (; +s,n=10)
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