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Effects of different species of inorganic salt on the
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TANG Ming, WANG Chao, TAN Yun-Ya, LI Qun”

( College of Life Sciences, Sichuan Normal University, Chengdu 610101, China )

Abstract; In order to improve the content of chlorogenic acid in cell suspension cultures of Lonicera macranthoides
Hand.-Mazz. “Yulei 17, this paper discussed that the different species of inorganic salt had many effects on the chloro-

genic acid content and growth of cell in suspension cultures of L. macranthoides Hand.-Mazz. “Yulei 1”. We weighed the
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biomass of the L. macranthoides Hand.-Mazz. “ Yulei 1” cells and analyzed the content of chlrogenic acid by HPLC
through the additions of different concentrations of inorganic salt in cell suspension cultures of L. macranthoides Hand.-
Mazz. “Yulei 1”. The result showed that the optimal NO, /NH, “ratio was consisted with NO,”/NH, *( nitrate nitrogen/
ammonium nitrogen) ratio in Bymedium. In other words, the suspension culture would be benefitial for the accumulation
of chlorogenicacid and growth of cell when NO,”/NH," (nitrate nitrogen/ ammonium nitrogen) ratio was 13 : 1. When
single N source was added, the biomass of callus reached the maximum (19.26 g + L'') in 3.5 g - L"'KNO,. However,
when KNO, concentration was at relatively low levels (0.5 and 1.5 g - L"), high chlorogenic acid production was accu-
mulated. The two studies of NO,™ had some differences from the control concentration (2.5 g - L''). What’ s more,, while
(NH,),S0, concentration (0.268 g - L") exceeded control concentration (0.134 g - L"), the highest growth of bio-
mass of the L. macranthoides Hand.-Mazz. “Yulei 1”7 and the high chlorogenic acid production were observed. In the
same way, different species and different concentrations of P, Ca and Mg might have different impacts on the chlorogenic
acid content and growth of cell. The result showed that when the highest growth of biomass and the high chlorogenic acid
production were accumulated, when NaH,PO, - 2H, O concentration was 0.10 g + L. In addition, when the highest
growth of biomass and the high chlorogenic acid production were accumulated, when CaCl, concentration was 0.20 g -
L'. So far as Mg™ was concerned, a low MgSO, - 7H,O concentration could promote the growth of cell, while excessive
MgSO, - 7H,0 concentration would promote the accumulation of chlorogenic acid. Taking the biomass growth and chloro-
genic acid production into consideration, the optimal concentration of Mg was moderate. These results had some differ-
ences from the control. Our study demonstrated that inorganic salt concentration had some differences from inorganic salt
concentration of B; in suspension cultures of L. macranthoides Hand.-Mazz. “Yulei 1”. This study suggested that the op-
timized conditions could improve biomass accumulation and chlorogenic acid production through the addition of moderate
concentration of inorganic salt in cell suspension cultures of L. macranthoides Hand.-Mazz. “Yulei 1”. These results lays
a foundation for large-scale production of chlorogenic acid by using the cell suspension cultures of L. macranthoides
Hand.-Mazz. “Yulei 1”. This study also has practical significance to large-scale productions of chlorogenic acid.

Key words: Lonicera macranthoides Hand. -Mazz. “Yulei 17, suspension culture, chlorogenic acid, HPLC, inorganic salt

583

4 RAE (Flos Lonicera japonicae) “HZL4FHEY)
AL LU B ANTTRIIT B AL (TR 158 2255, 2013)
SERAE R BE I R F 4B e b 25 4, 245 1T s A&
ARAT %, 2015), KEEBEL“WE 157
( Lonicera macranthoides Hand.-Mazz. ‘ Yulei 1° ) J& LA
TR ARG T A, 28 8 T A L K
E FH PSS 25 IR b (B B 8, 2009) [
INF, 2 A AT g e RS AE A TR AR AR
DLri (F21558,2013) , [AIF, 1225 A i) 32 20 A A8
PSR EIR T R . I, A IZ A AR BLL
e A EN T H P EUM Y S AL AT, 2R
MREATEER A % PUm (£ T4, 2010) 55 2 Ff
LRg, HAr R 7E B2 245 & ol 7 T WA )2 10 1
FH ( Haiyaraja et al, 2015; % 2010; F F %,
2009) , iz 3 & H i % T 2% B R 1 1 & A H 7K
AT ARG K (B R 45,2005 ) , PH Ik 2 I R Ak
R T2 FRRSEAR G Y IS R]

Tl AR v BRI AR R A A 1)
L) A0 L 5 S B AR AR W) R SR Z s Y L

KU (ZEA 7R ,2003) , AT A B 1 4 A
BTFEIR AT AR TR SR USRS IR B R 4
“HEE 157 B E R T s R, TEIUE
BIR RS R R Z T R B A B IR
MR BRI A a0 pH B MR RSB | B R
IR 45 55 (Nagella et al,2010; 223E552011) ,
WA A B SCREIFFE RS TR L 00 L7 XA 1 10 5
M, XPKEEBRA W 157 kUL, Fmh 404 5
A C @b, AT BRI Al
e WFFE R SR My, IR T B 3 ik v e ALER
MRBEBHRAL W | 57 BIF R R a4
KNSR R0, 7 — 2D 4 e IR 1 %
AR ISR TR B AL WmE 1
S E A, LA A OCHE

1 #8577

1.1 ##l
SISV A N5 o L = S el 2 = =t Y 8



584 OO0 W

36 %

BHREENIKEELL“WE 1 5" (Lonicera
macranthoides Hand.-Mazz. ‘ Yulei 1’ )

1.2 Fik

1.2.1 BFEHRhFHEST BUKHERL W 1
S BIGIT B o AME A Sk SRR AR T A kK %
Sy 1 h e, B BB TAES, SR 5 R AME AR H
T5%WREIRML 30 s, TER K opik 2 W, A 0.19% 7t
IRFRIRL 4 min, TCH KB BE 4 IR, 5 Jo i i v
TAER L, TR B K& S 3
I 2.0 mg - L'6-BA 1 0.5 mg - L' NAA ,pH &y
5.8 1Y By HigeHE 25 C AT ARG, 1
AL 5T B HS H T 2 AU 5
FrBE R IEFR AT RS IR, 2 A H A
R, HEHURS HORY 8 1 A U Ry A2 T 45 7 R A b
Blo it JLREBIREEFRG , fr T A3 1B B 97
KR, ERFAR D HER PRI 2.00 g B PEIG IR 4
i, $F T 40 mL B RE SR mEHB E (25«
1)°C,16 h YGJEW], 110 r - min ' ¥R EHETE,
122BRAAFEEZF FAESRE 157 &%
BARRTP@RERFERRETOY R HIiLH
ZLANTR] NO,™/NH, " JEE IR Eb AR 240 i A 4 R 2% )i iR
SRR, IR AR N AR (27 mmol -
LY fEEBRIHLEIRR B+2.0 mg - L'6-BA+0.5
mg + L' NAA R IFE I FRIR R BB INAE NO, ™/
NH, " BE/RAE (14 :0.13:1,10:4.5:9.0: 14),
Hrp 13 0 1 B FRAT A NO,/NH, " BE /R LUAH,
W NASZE N IR . 7R 2.1 HEr R IR R IR R P
FigR 25 d Ja, Rl AR Wy s sk R R ) i, B
K, — NN NO, ™ B NH, " 2008 % 40 it A= K 0
SRR B RS, BT ANTR L 3 A A TE RBRTC
MLAVRA) B;+2.0 mg » L'6-BA+0.5 mg - L' NAA [
BVRE RIS IS RV B2 % (NH,, ) ,90,(0.033 5
g+ L",0.067 g - L",0.134 g - L",0.268 g - L' Hl
0.536 g - L") M KNO,(0.5¢g-L" 1.5g-L",25¢g -
L',50 g - L'"f180g- L"), Hfo0.134 g - L'
(NH,),80,52.5 g - L KNO, N B3R & A 1Y
WRBE AR SEIG XS IR 7F 2.1 S BB SRR R
HESE 25 d S Rl H AR W R R R R ) B i
1.2.3 H,PO, . Ca™ Mg %7 ZBx H, PO, .
Ca™ Mg™ i) B,+2.0 mg + L'6-BA+0.5 mg + L'NAA
1)k 17 5 75 2 s IS [R) vk B2 1) NaH, PO, - 2H,0
(0.05g-L",0.10g-L",0.15g-L",0.20 g - L' F0l

025 g+ L") .CaCL(0.05g-L",0.10g-L",0.15g -
L',020 ¢ - L"Hf10.25 g - L") Al MgSO, - 7H,0
(0.05g-L",015¢g-L",025g-L",035g-L"Hl
0.50 g - L) fHAHHE A& A SEE0JE DL BB 9 AR
Hgs A Y vk BE g X RR (B 0.15 ¢ - L' NaH, PO, -
2H,0.0.15 g - L' CaCl, L 2 0.25 g - L' MgSO, -
TH,0) , o 5I7E 2.1 HEL MRTF R IR R i 5%
25 d JE A AR A R SR R 1Y

1.3 £ ENEMLRRERIRE

25 d JE RIS Y i E A T 50 °C HEA kT
ZYEE FREIFHE I AEY & REET R A 4 i
Kt 60 H i 5% AR EULH 0.10 ¢ F 10 mL 60%
(1) P A8 Th TR TS0 R P T VS R A
B30 min, F-HH 609% 14 F BEph e L o, BOH: IR
FHF HPLC K 2 R 1) 75 &t
1.4 HPLC #

HPLC # ; Alltech C18 {44 (4.6 mm x 150
mm) ; LA « BER K =22 1 78 (pH =2.6) ; K
MK 328 nm ;#3635 °C ;i E 1 mL - min”! i =
=10 ul,

1.5 HiEH

DL EiRES 3 WOF4T,2 IRE &, R ] SPSS 17.0
Gt X i 5120 BOHE 147 BRI 3R 5 2% Duncan
ST (P<0.05)

2 HERH4M

2.1 “HrE 1 B ARG ALMBREFRERNET

K 1:a RIS SRR L, K 1:a TTLA
Al A R AR R, HACH B AR
B IS HAE I B IR RA R, 18 1:b NS InAT 2.0
mg - L'6-BA F10.5 mg - L'NAA iy B B35 5L rh st
SERRIFR R B 1:b AT A R, HL
R IER%,
2.2 HPLC &4 HEL

Kl 2 375 HPLC A6 f 3R A5 0 (3% 18, [ 2 a
S ETE IR 2. b Sk R R i s R, DA
2:b AIEH, FIELREE IR 6.29 min, ARICH CA,
I A, B 2. a RN 2. b 0 I R) 2 — 20
TR EIERD A CA SRIFER, MG LA L brifE
gk, BRI Hoa AR SR IR 9 3% B . W (2007)
R TE 3 FH v 55T € T X A A B VR IR R rp 4 R
S U E B, AR R PR B IR R 13.97 min,



5 14 FEBIAE . AR TCHLER N KB B RAA W HE 157 BT B A 2 v 20 M A= RN SR 15 e 1 52 ) 585

3 B ) IR TS VT RARE PSSR (S U

Induced callus and cell suspension cultures of “Yulei 1”

Fig. 1
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Fig. 2 HPLC analysis of chlorogenic acid

a. Representa-
tive HPLC chromatogram of chlorogenic acid extracted from Lonicera
macranthoides Hand.-Mazz. “ Yuleil” cell suspension culture; b.

Representative HPLC chromatogram of chlorogenic acid standard.
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