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Studies on Huperzine A Accumulation and Biochemical Characteristics in
Thallus of Huperzia serrata in vitro by Liquid Culture
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Abstract: In order to understand the effect of liquid cultures on thallus of Huperzia serrate (Thunb.) Trev. in vitro,
the changes in thallus growth, huperzine A accumulation, antioxidant enzymes activities and endogenous
hormones were studied cultured on different dosage of liquid medium. The results showed that the huperzine A
contents had significant differences among different dosages of liquid medium. The huperzine A content could
reach up to 3 115.159 pg L with 15 mL medium, which was 2.20 times more than the control. The superoxide
dismutase activity of thallus cultured in shallow liquid was higher than that of the control, the activity of
peroxidase was higher than that of the control at early stage, while did the activity of catalase at later stage. The
contents of endogenous hormones IAA and GA were lower than the control, while ABA content was higher than
the control. Therefore, it was suggested that the ability to produce HupA was high in thallus in vitro of H. serrata
cultured with shallow liquid medium, the HupA content had relation with the content of endogenous hormone
ABA, and the activities of three antioxidant enzymes in thallus had collaborative enhancement effect during
growth stage.

Key words: Huperzia serrate; Thallus in vitro; Huperzine A; Liquid culture; Antioxidant enzyme; Endogenous

hormone

e B #3: 2018-03-08 B3 H#i: 2018-05-14

ZEETE: ERERRESEESETH (81360614, 81660597): YLFE [HAREIIE4T H (20132BAB204023) %5 1)

This work was supported by the National Natural Science Foundation of China (Grant No. 81360614, 81660597), and the Natural Science Foundation in
Jiangxi Province (Grant No. 20132BAB204023).

EH i R (1993~), #, Wibifsit, FERHFFT M REAEYH A . E-mail: yuanhhui@126.com

* J@{Z{E# Corresponding author. E-mail: ysttz2012@163.com



110 P AT ) 22 4R

07 %

¥ S A1 42[Huperzia serrata (Thunb.) Trev. )3 )E T
F 2R (Huperziaceae) i A2 & , R 24 BRIAH I,
e 2 A A2 B AR AU = P A2 B8 (Huperzine A,
HupA)J& — Bl 80 w3001 £ Tt R Ak s il 400 1) 550,
REA AU I 321R,, XTR] IR 2 B BT
@, HAT, HupA iR A A e & A2 N+,
HHEAKE KA 15~20 a 2 AL, HXPAKIRES
BRI p o BER Y, i T AR SR A
v. PRI, B AT ZEIESN, KT HupA Bt ism 4
VIR GO A AT R34 i, HEAS T A] 5 R
R. Szyputa ZME T H LR TR /N2 24 (H. selago) 3k
27 HupA. ARG =iEit AR A S S 2
FALZEBAR R T B ARMRARD, BNk & s R 1y 7
MRAAR, HAEMES HupA & EXE RS, i
BAETH HoO2 AR HEIRAA, 3RA5 17 HupA 114k
A = R R

AR, AR5 A B RBR L KR 77
B, XY E 3k Tl AR P2 & 5 R A AR =
YIRS B RAFAT 5. 2B BhEERI Rk E: 7=
AL TR SAS,  HLRRFT ML S [l AR B R
PR, T8 KEBIT 55 MAR., Ak, FX
TR 35 T2 50 35 T2 () A2 KA A AU = ) A8 A 1
MROCHRZIE. mEEC RN, ik
I =-t(Panax notoginseng) A~ & R LA 18 4 XM,
L T = EAEMRAE NIRRT AR R o i BERO
K H AR RS 757 77 6 = 4242 (Cephalotaxus fortunei)
MMIEAT R R, HARKH R EARE IR 3 6%, H
SAEPIBIG N T 1Ay BRSSP LR
J& T R A] R e ad ) R, SRR 2 AR S 7R 2 A
12 B AR RAR R T2 1 A WLRIE . A 58 R FH 1T 3
B HA B HupA RE R iE A A2 B AR IR A,
AR HERG FRBEE TR, RO Z ARG TR R
PR AR HupA Zr 2 /sgim, DU i 2 a1
BAARRE TR T AR 77 B E B BOR BE il o

1 PRI 7

11 w8

DI % B E I NS e = VAR (Sl
[Huperzia serrate (Thunb.) Trev.]E{AR:5% 36 tHAY
(&2 ROy # T8 2L 40 AR5 77 ) 1 JC 1 IR A B 0H
RO, AR RAA S IR 50 d, TETCHE 45/ N HUH
oy BN AT Rl . 5 S AN B B SRR IR 2

BRI VEAT
F A bR S B R E R 2 R A
B (72 it 4 100243 -201603).

1.2 MAESEFFENE S SR 3R

B A RE IR 3N 1/4MS, 285 B A I 5 v
i, WA TR 25 BRI LAY o

HERAA R3S 3% 76 100 mL 4 TR b 40 Sl A
10. 15. 20. 25. 50 mL ¥57#¥k, LA 50 mL [El{kks
FeHE IR AR EA R, AP 9 RE .
RGBT Q2H) CHEFMTERER R, JtHEE
4 377 pmol m2s7L, SERER A4 15 h d-2.

9% 40, 50. 60. 70. 80 d A4 HIEUEENIE 3
FhyT AL BEE P K595 4 50, 60, 70. 80d 433l
HUREDE NTEEL R ABA. IAA. GA FIl HupA )& & .

1.3 mRREEAE KRR E

PR AR5 77 80 d Ji ISR P L, eI IR+
Koy, REtEfie, £ 40°CHMEHEEE, K
BETRE . HREEKEQ LY)=(lskE - B
)/ L HORAR A X K R (%)= (3R & - R
&)/ <100%; H7 T 26 (%) = T8 J5 R A4 5
B /TSR HOR AR R B <1000%; A A0 AL R
(g LY)=43% 80 d J5 1 L B3Rk T 5 &
(9) <BF 58 TR A 238 R 5 = (g g8

1.4 HRREEAEFRAR N E

FH %006 DY M (NBT) vl 52 6 48 Ak 9 i Ak g
(SOD) ¥ M 121, sl il A Moy bb 232 0 5 3 464k ) Bl
(POD)E MRS, 28 A5 FE vk I i i 48 Ak S (CAT)
PR SR XA — 25 & Uik B I S e W PR
(ELISA)IE IR ZE ABA. IAA. GA &, W5
G IR E YR A PR A AR A

1.5 AAZH R R

RS IR 275 Wk 2 S S U7 V42
Bo MERAR T8 05 B ity , F 2%3005 A iR iR 1 i
WGB3 Ik, BLIFIREE BIGWEH, Hig
W pH E 9 JF2+, SHEFRRAA 2T RS
W A, LL0.22 pm BEME I 5 K s RORAH
ik (high performance liquid chromatography fluore-
scence, HPLC)#5l .

BT (1) B R G



ENE] AR WK E IR R A0S B AR AR A P A A B A A AR A T 111

K FH 55 (LC-20 AT), fhifiklly Waters Cig £
(4.6 mm>250 mm, 5 pm). FESIHNFE D ER
¥ 7EW(0.08 mol L, pH 6.00)=3: 7 (V/V); ik
0.8 mL minY; Fali#%: 4G, P 308 nm; FikE
25°C; BEFEREN 20 L, e A SR ik K (K 1)
(2) ZRMESC R 5T : BURCHI47 (1) 20,4060 F1180 g mL
F ARSI F V3 N N i SR, il T AR
BHE, VIBEIRIE p (g mL ) AyREAkds, AR
B Y AAALER, [BIH77F%4 Y =53300.50—166916
(R=0.999 695 5). (3) RZuidE LY. MK 17

150 F A
%\ 125
- 100 -
g
a bl
3 HupA
= sor
2

25

0 ; o —t : ;
10.0 12.5 15.0 17.5 20.0

A1) Time (min)

P 1 AR R bR i (A) AR AR SR IR (B) ) HPLC

D, AR A A2 R OR BE I ] Dy 13.600 min, £
R B B[R] A 13.588 min, f H 5 S M0 B
Uf, BRI BREZ AR IETHAMIR T 3 000. (4) H
BPESIG . HUECHIAY 80 g mLL A ASH H AR A
W3EAT HPLC Al S HERE 6 IR, icskigmAR, A
X b fEfR 22 (RSD) N 1.00%. (5) [RIUCR st B
KRS0 R B e 2 A A2 PR EIORE S 200 L, KT
JIN 40 g mL frifE i3 200 L, HEFERE 20 1L,
A3 (98.54 42.8)%., (6) FEfbilE : B %
(A AZ B S BG4 A AS B R 1 B i

150 - B

125 -

100

Br HupA
50

25 |k

0 Cu | Ay
10.0 12.5 15.0 17.5 20.0

A1) Time (min)

Fig. 1 HPLC of huperzine A standard (A) and extract (B) of Huperzia serrata thallus in vitro
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Tablel Effect of different dosage of the liquid medium on the biomass of Huperzia serrata thallus

B E (mL) AKE (LY ARG K Z Relative P& 1% THE (LY
Volume of liquid medium Amount of growth growth rate /% Drying rate Dry weight
CK 92.00+2.75d 10.50+0.34a 13.05 12.00+0.36¢

10 137.20+7.08b 3.53+0.20c 11.63 21.08+0.91b

15 159.50 +6.48a 4.86+0.35b 16.35 25.54+1.53a

20 107.83+3.33c 4.65+0.09b 14.28 15.40+0.48b

25 96.80+2.88d 5.05+0.18b 13.75 13.3140.40c
50 91.53+2.47d 10.440.31a 10.31 4.99+0.15d

CK: [Effs7E: FFEHRE AR R RZT B3 (P<0.05), .

CK: Solid medium; Data followed different letters indicate significant differences at 0.05 level. The same is following Figures.
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Fig. 2 Effect of different dosage of liquid medium on HupA productivity of

thallus in Huperzia serrate
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Fig. 3 Changes in SOD, POD and CAT activities in Huperzia serrata thallus
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