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Accumulation of main ginsenoside components in somatic embryogenesis
and plantlet regeneration of Panax notoginseng

SUN Feng-yang, HU Ying, ZHAO Yue, HAN Dong-ming, YIN Shao-peng, YOU Xiang-ling
College of Life Sciences, Northeast Forestry University, Harbin 150040, China

Abstract: Objective To investigate the accumulation of total saponins and ginsenosides (Rg;, Re, and Rb;) during somatic
embryogenesis and plantlet regeneration in Panax notoginseng. Methods The dynamic accumulation of the total saponins and three
components of ginsenosides (Rg;, Re, and Rb;) was analyzed by visible spectrophotometry and high-performance liquid
chromatography methods, respectively. Results The content of total saponins increased from the minimum at embryogenic callus
(2.47%) to the maximum at plantlets (7.79%) during somatic embryogenesis development. Because the different specific growth rate of
different materials, total saponins accumulation efficiency sort order: plantlets > earlier embryos > later embryos > embryogenic
callus. We also found that the total content of the three ginsenosides (Rg;, Re, and Rb,) reached the maximum (7.05 mg/g) in the later
embryos, and the minimum (2.78 mg/g) was in the embryogenic callus. The contents of ginsenosides Rg; and Rb, reached their
maximum (2.24 and 4.03 mg/g) respectively in the earlier and later embryos, and the maximum (1.21 mg/g) of ginsenoside Re content
was in embryogenic callus. The accumulation (1.947 4 mg/g) of the three ginsenosides minimum occurred in plantlets, and the
maximum (5.022 5 mg/g) reached in earlier embryos. Conclusion Both total saponin contents and accumulation efficiency reach the
maximum in plantlets. Three ginsenoside contents and accumulation reach the maximum in later and earlier embryos, respectively.
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A-embryogenic callus B-earlier embryos C-later embryos D-plantlet E-tuberous roots of plantlet F-cultivated tuberous roots of P. notoginseng
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Fig. 1 Somatic embryogenesis development of P. notoginseng

22 FREAEREAERERENE

I3 BT R S5 A R SR T AT
FHIGIREETR, 4 JJSHORE s SRMT AR TR 40
WERFRSREE . 6 SRR T o Jn AR (£
HEIRA R kR SRR 6 R R E
HEEF IR (KB 1.5~2.0 em) Fefh A\ 4441 i
JRH A B TREE, 5 Rk DL SR 5 IR

FERATIT SRR Ja 20 0 5E SER AR HIE i, (60 1)
CHAAHHT 48 h A iU S5 e T, LT
LA W R RS YN e N S U <
AR = R — Rl
AR = Kl /(B X BRI i)
23 ZEHRARERE A B REREREFNE
BRI E 22 g E Y BT



tEd

Chinese Traditional and Herbal Drugs 35 44 % 2% 19 8§ 2013 10 A

° 2755 -

b RRE I B 08 e R R R SR A K T OB R AT AR )
7 277 nm AR, WRAT 5 55 R PRI 55 %
BB, o IMAAT AT 2t R LA F b 2, mT LA
I FH S R A o S )
2301 AR rhl RS RREI = LR T
i 10.2 mg, I RGBS 22 100 mL, Sl St iAo
A3 R S B O A 0.0 1,04 150 2.04 2.5,
3.0~ 3.5, 40mL & T 10 mL &)+, TR,
A 1 mL KGR, £F 80 “CIEILAM T In# M 1 h,
SN ST BECE T EK K AL S min, 4350 75%
LPERRER 10 mL ZIE, #8249, ## & 30 min, LA
FRAFIVEXT IR, R 277 nm A0 EROGRE (4D,
SEATHERAE 3 VK, S5 RBCFIME . UL A 1A ALFR (YD,
MOETFREORAAER (XD, ZhlbrdEdhk, 73305
JFEAN Y=-0.031440.003 0.X, r=0.996 4, ZVEiu
[F°4 10.2~40.8 mg.
232 PSR EIHIE KPR (601D °C
T A E R R 9206 & A U R 0 = B M i
21, ATARIE . R AR . AR T DL B A = B
WMAZ 0.5 g, L5 mL 75%EHR 6, % H L
75% LI AR PR 3 Ik, FRK S mL, REREEEL
30 min, HIFEEHGE, DL 0.45 pm MFLIEREIEL,
T5%LTEE R4 25 mL, $84), BIFSAIR S A
233 AHRE PR BN E A A
100~500 pL & 10 mL S, FabrvE i 2k H) %
TR T A {8, AREFRAE S vh S S Sl
. PATERE 3 R, ZRBCPEIME. 455
RE BRI b A KR, T A LR
AT ) B .

B BRRACE = LR K X B A
24 AZEH Rg;. Re. Rb, BIIE
241 (A% Waters 1525 1 250 AH €0 3% 4%
(2707 EZhIFERS, Waters 2489 LAMGII &%) {03
4 Waters XTerra Cig (250 mmX4.6 mm, 5 pm).
T 2% s Sk, Wi ZiE-K
2R, BRI AR 1.0 mL/min; Kl K 203
nm; FEE 25 C; HEFERE 20 L.
242 AREMZMEIS RSS2 Re
Re. Rb; XS4 4.0 mg, DL 20% LG I e &
£ 2.0mL, #25, RIS NS4 Rg. Re #l Rb, Jit
RN 2.0 mg/mL [FITER S0 SR R L
] SO OB BN S 21 Rgy~ Re F1 Rb, it
W4 0.025.0.05.0.1.0.2.0.6.0.8. 1.0 2.0 mg/mL

F1R) 8550 55 VR £ 6 T AR o R 3 WO 5 55 0k R
W20 pL, VENFERGEAH AR, $& “2.4.17 T
AN . DUETIAUA A RS, K NS R
TR AR R, flbrdEihsk, HEIASE
1 Rg;+ Re Al Rb, M7 FE WL 1.

%1 ASE2HRg. Re. Rb,HIEIHT2
Table 1 Regression equations of ginsenosides

(Rg;, Re, and Rby) of P. notoginseng

s R e ohen
(ngmL )

ANBHEHRg  Y=42888X+15376 09997  0.025~2.000

AZHEHFRe  Y=56229X+25158 09999  0.025~2.000

AZEIF R, Y=49243X—49153 09994  0.025~2.000

243 HEANEEEIS REERRE (60£1) CT
J ZEE TR ) S S A SV R I = B PE At 2H 21
R . JEIHARIE . ARV P DA S BT A = B AR 75
0.5g, %M “23.27 Wi FEAZS 2T, S IR,
PL 045 pm FEALIERIEE S, 80 CKMIRIEZ5 T4
7, L 20% LG BHEHE RS 2.0 mL, #5, FRHRLL
0.45 pm FRALUEMEEERL, RIASHEAA .
244 FoEMEREE  REERBUE A A 0.5 g,
P& “2.4.37 T FE SRR 00 45 7 iR AR
o FEI%FE U FWRARAE, 20T 04 2. 4.
6. 8. 12, 16+ 24 h il 3 P 1Y) HPLC Wi A
i, WA 3 FPE4F Rg;w Rew Rby [ RSD 4354
1.08%- 1.14%- 1.22%, FKBIHLFEFAWAE 24 h
RS E T R 4F
2.4.5  IFEEDSCRIRE R EFREL DM e R IR
IR AR S (ANZRE1F Rgy. Re. Rb; )i
OB 2.24. 083, 2.67 mg/g), 1% “2.4.3”
TR J7 iR FE S 43 RS 25 8L 0.5 mg/mL
NS 21F R« Re. Rby XM AW 1 mL in At
RPN, HPLC M52 . M AZ 2 Ry Re.
Rb; FIINFE RS 54 98.33% 98.35%- 98.6%:
=4 RSD 4394 0.73. 0.75%- 0.81%.
2.4.6 FESEERMET 3 FAS B MNE  REEWR
BRSO 20 uL, 3N S R0RAH AL, %
“2.4.07 TR SANE, MPEERAE S vt EAE S 3
PN AT . SPATERAE 3 Ik, 45 RECPIME.
g = BARIMANE B IR e A K R, |
FIARIHE 3 B NS B 1 SRR

NS4 BRI = NS 045 i ) O b /b Kol



. 2756 - ¢ %% Chinese Traditional and Herbal Drugs 35 44 % 25 193§ 20134 10 A
3 EBERESW LDl S E 2 I N T SR DR e SO F TN ]

3.1 ARRERPEEMERINNES T

JVRAE S8 A0 2L PRI 33 4% R AR AN [] 15 77 5
Wi RAKE RWIRG, SHAKS) =gl
RWAE 20 =BARE AR R BEILANWT A & 1
BEAR,  RE A0 2 SRR S AA I 1) L AR A e o
NG, WEIER R 0.997 5 ¢/ Ja HRIFN
MR P I A KA T AN B3, H 5T 2 A3
Mz 3. TR E A Kl a4l
T 2N, 3k HIT AR R I S A TR A
M AR A R AR T, e AR W R S A
KRB IS AN ZZ 11 F], AR P e
N AR IR 2 AN A I L AR K 1
SFHE, B 0.579 6 g/
32 ZEHREEZEREEREPHEEFHEMRER
S

W58 = A WEAS [ R & I v 22 1 ) R
BRCR, diREoR, R RERIRK T R
R2 RAMERRXEHBHOERINESN (x£5)
Table 2 Growth dynamic analysis of somatic embryos

in different development stages (x%5)

WICHPE  EKEE R AKE g WAREKER /(¢AT)
iRt At 4 0.08+0.01b  0.9975£0.0246a
IR 4 01420022  0.8750+0.0137a
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3N} 5 0.08£001b  0.533420.0102b
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Different letters within each column are significant difference at P < 0.05
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Fig. 2 Total saponins contents in somatic embryos in different development stages and proportions

in roots of cultivated P. notoginseng (A) and their accumulation effciencies (B)
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Table 3 Analysis on three ginsenoside contents and accumulation during somatic embryogenesis of P. notoginseng
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i R Re Rb, Rg; Re Rb, /(mgg ) L
(mgg ")
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Fig. 3 HPLC chromatograms of ginsenosides Rg;, Re, and

Rb;of reference substances (A) and samples (B)
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