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1. VHRg R = FE XA B EH F M E ALK E, EIK 4007155 2. VR K2 ARl 2B, TR 400715

WE: AT R4 MR G T hsrAk, B RLFFHF. WAPAREIBRF LK Z, FRA HPLC
AT G PRI FALEEBEFS S, S 24, £ MS+1.0 mg/L BA+0.5 mg/L NAA 7L+, TiEsh
20d REFHFFHH88.33%; £ MS+0.5 mg/L BA+0.2 mg/L NAAXBAZ AT, REF 1~3KR-FHEHAZKE
7.5; £ 1/2 MS#REAP, REF 20 d A FEZ 100%; 48 X T H BRI WM, 30 d RE 46 ¥, REF X
95.83%. REWAKESLEREH L 410.37 ug/g DWW, R RFHH. ZRXBRIELT 49440 B4R F A1k
o AL FEH AL T T A

x 8B W PR MR A BRRAF; EREEF; HPLC

HESES: Q949.777.8 XHKARERD: A XEHS: 1673 -9868(2014)11 - 0064 - 06

I H) & Z 2Bl Scrophulariaceae £ 4 M) J& Penstemon Y WIABFR, EE A EILZNEFEMNE
VORI, 2RO ZEETAR, DHOIHERE —FERA, LT 2T 1, 22+
EmREEW Y G, TOR R AESN T OB, 3 N IR AS ORI 32 R R B R
i, A FE, R, FEREEZEH T A, KM AN RF LA, Ismail 5500 5
IR 55 e 5 & B TE IR B M Penstemon crandallii FVEL AL B M Penstemon barbatus & 75 F B 45 H, 1
1% G0 Ah 2 T 25 AR E 2GRN A R A B MRS T R A biE S o R
S IFRE . S macA R e S AE AR IS s B B PR L B B B AT RN AR b
G5 RERGEEM . XA B FRRIEST R BT R AE KA R, T 24 0 BIR R
2. FLBP AR R UR B A R . OB E RN i e R A L B, TR R PR Y R AR 2 TR
SEEAEE IR X

By phin I 6 Al 22 A B (AR SR S A T PR R AR E L AR S L AR AR L A 2 AU
5 BE A ORFF D Rl O R PIRE 0 R S B 2 AR A 0 s AL SRR S 35t % e A R o L 25 AL B
P BMI Penstemon ovatus Dougl. ZHIEMHIE 89— NFh. 240 1k, HA 8URE FE R 2G5 808 A o
B ok DR . AR50 UICTC TR B 1 WA g SMAFAA S8 AR 8 2R S L A AR AR T IR AR R IE S

O Wk HM: 2013-07-07
RETEH. ERHRPAILES BT E (30871576)  H R H AR =4 AIHT AL I 25314 %8 Bh 3 B (201210635072).
TEH A BAFEA960 -, B, WIEEA, M4, #42, TN HmY 4S5 T EYFTR.
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A sl v rp R R B AN B S AR S i O DR T G A 3 AL A 1 B S

1 #MRERE
L1 REH R KFE5NE

ISR LA BRI 29 M Penstemon ovatus ¥, W T/ 5t F 2 ZAEDF A, 200 K7 A k2
Bt XS PPk S e . WA SR A L T AR A o W (bt 2 A R BT, SR A3 iR e 99 26
98%0) . ik g B RV DU ARG Al Ak 2 A BRA BD o Al 4 B 403050 RO Rk B Ak 23R s AR B it
B35 AL (LC-20A) . FEF 1] C18-ODS column (150 mm X 4.6 mm, 5 pm)., + 42— F KF
(AB135-S, [ Mettler-Toledo).

1.2 IM$sBEEEERRNEL
1.2.1 RAWHEE

ke, 25 CHEKIRIE 2 he TERE AT H 700 CBEALBE 10 s, TEREZK MR 1R, 200 AR AN
THEE 15 min, JCRE/K YL 3 K, B2 A MS 5383k, 25 CHik, 4T,

1.2.2 REFSFHFEHM

T AT RN =, KB RAFA TR B 0N IR 2 1 em /NBE, $EFTE 5 A 6] (R BUST & 43
O BA A NAA By MS i ge 4k B3R, 20 d RGN EZF A SR, W RAE FARKRARL. 705, UIEIMZE,
WEHEE KLY L cm, H2~3 PAREZH) A MS+0.5 mg/L BA+0. 2 mg/L NAA 372 54603555, 20 d 5
ST BAH R A OE A SE 2 BB/ A E 2R 0.

1.2.3 FREFHAEREXEFHH

TN T s B AR 0 A ZE DT B 2 (K 1~2 em) s R0 SIS BOR S IBA 50/ R NAA 1) MS 5
1/2 MS g3 /B, 20 d SRSt AR . Xt AE AR A W e = B T FT TP R 2E 050 2 d, A R K P AR
B, R B & A I E SR PR 10 d SR AR B E M, 30 d 5 GE it A K.

A T P A B F5 520 MS(1/2 MS S H A BT & 82 » B3 30 /L REME . 7 ¢/L BEAR . pH=5. 8.
BRI (2551) °C, SEIRIREE 2 000 1x(16 h/d). AR FR RN 20 DAMEK, 3 REHE.

L3 IHAHMXEERREENERERETNRE S HEN
1.3.1 AR & 69 14 % HPLC &4

2% B BORS SR 3 17 A B B AR AR X IR G 4% 0. 50 mg, ] HPLC Wih M MIFE R E 1 mL, £
2545 500 pg/mL X RS BEWR . A3 S BC ) 25,50,100,250,500 pg/mL FARAGTF A 1,10,50,125,
500 pg/ml B B AL WE 0T RS, A5 A HPLC 2 46 4 [ 05 il k.

HPLC 3k 568 Wl A N ERERHRE, WM B o 0. 1% H IR, #5 BRI LY 9 0~17 min,
26.5% A, 73.5% B; 17~20 min, 26.5%—>29.5% A, 73.5% —>70.5% B; 20~27 min, 29.5% A,
70.5% B. #EFEE 20 pLCRERE S HERE 3 0O, Wi# 1 mL/min, IR 25 °C, AWK 330 nm™ L K5
FRASAA 3G By A Hh Ry y =17 0992 472 083, r=0.999 2; EEAEMH A EIH ML N y =230 482 0722 +
126 397, r=0.999 5. PLHIFARAGHAE 25~500 pg/mL, BEAMEETE 1~500 pg/mL B VSR R 4T.

1.3.2 REVRRIFFLILBEFORRE RE 5240

BP0 JE B B bk, YRR IR S T 37 C TR EE A (5 O, BB S, 5T 50
B, WA 1 g, MAZ 25 mLAZR@GEIE S, MA 50% HEE 18 mL, %ZERS], B/ 10 min M &
(250 W, 70 kH2) $2 B 3 K, AKX 10 min, B EZE R, FEH RS, BB, i3 0. 22 pm 1L
DB B, WCBE AR A AR IO . HPLC R, FA R 24 1 . 5 380 A6 W 1 A o o 35 R BT 2 40 3043 99 R 10 pg/mL Fi
25 pg/mL, #EFHE 20 pL, EHE 3 K.
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2.1 AEFHNESHHEE

SR KW, AT BA 5 NAA B TR BT & 40 304 G, X5 OF it 89 80 0 T IR Bl o0 A6 AR 2F A B
W (R D). FIREEEMG, 7 dEZATFE ARG LR 1-A), FEFRXAHGIEFEHE 5% L
s 1o dZEZAM R AREZ, 15 d AW W B AZEE 1-B). {3k 20 d)5. A 9 R FRES,
M; B FRBEAREFFF R (88.33%), I 5 HAMBFRAER F LR (p<<0.05), HAREFAEK
P, Bz K8, NETRBE RIS (K 1-B) s M, B HEBESFREE66.67%) . NEFKHBE
U o ELER 43 DA ZE R A B B AL OFF 7™ B S S5 AR 8 ZE A 5 A KO s Hb R R RIE R R BT, AHFK
P, AR R AEYEA. R A T, 75 5 00 B B0 T IR b o AR R 2 AR SR SR
M; 353, Bl MS+1.0 mg/L BA+0.5 mg/L NAA.

ANGEZFE MS+0. 5 mg/L BA+0. 2 mg/L NAA } 3R 5 (M, 1537 50) rh i e ak AU 37 3 N5 3R
W20 &, FHERREGE 7. 58 1-0).

A, TR 7 d R a2 B R IR A A AU AR R 2 (By. 15 d, Bp. 20 ) Co ASEZEARIRERFE 20 d TR R AAZE
D. REHAEMRMD,. 7d. Do. 15 s E. B 10 d B H; Fo BRI N 30 d 8 ik e .
1 BIMSIs M AREFEMEREE
F1 EYEKFTHNMHHYHDREF S LN
B ERWETRAE AT ok AE
Gt = /(mg+L " e/ A~ R IR/ A BT/ %
M1  BA 0.5+NAA 0. 20 3.67+2.08 18.33410.40de Hit b 440, £ K18
M2  BA 1.0+NAA 0. 20 9.00+1.00  45.00+5.00c FEHA ., 440, A KEE
M3  BA 2.0+NAA 0. 20 12.33+1.53 61.67+7.64b FEKZL . 4. KM, o
M4  BA 0.5+NAA 0. 20 8.67+1.53  43.33+7.64c HEKZ. GH. ERKEWR
M5  BA 1.0+NAA 0. 20 17.67+0.58 88.33+2.8%9a FwmZL ., MM, KM, BAEZAN
M6  BA 2.0+NAA 0. 20 13.33+2.0  66.67210.41b i L. RO, A KB, Bk
M7  BA 0.5+NAA 1. 20 6.67+2.08 33.33410.41cd FEH A, WHA . A KBS
M8  BA 1.0+NAA 1. 20 5.33+1.53  26.67+7.64d HuE ., U, EKE
M9  BA 2.0+NAA 1. 20 2.00+1.00  10.00%5.00e Hitd, £F40. EK G, TRl

PN AR B

- w =
mm&m&m%&mﬂgm
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2.2 AEFHNERSAEHBH

EARSEFRES, 4 d IR AEARER A 1-D); 15 d FERP AR R (K 1-D.) ;s 13 20 d 5. 78
MS Fil 1/2 MS 5323w, LI 0. 2 mg/L NAA /st IBA 8573, AR R K 100%0. 4502 %W,
AN NAA B IBA B, 1/2 MS B0 MS B A8 77 Fe 24 58 O 8 09 -9 B A @ AR TE IR R IEH L H.
B2, 0. 2 mg/L NAA F1/5% IBA BF, AN 2 N o4 2 A i 4L, AR A E R & A 55
BERRM, WA AR 1/2 MS AR B 3% 5 T IE F O B BRI G2 2 A AR

255 NI A S PR S (B 1-E), 48 BRI I AR B R, 30 d BUTE 46 Bk, B AR LT ik
95.83%, HAK R (H 1-F).

2.3 REHFRRFEMESEEFTFN HPLC &

TR A O RUR 0 A X BE Y HPLC A I 25 2R WL 2. R B B[R] 2 26. 678 min B, 7EXT B 2 (B &
FEBEF BR eI AL (1] 2-B-2) A X W7 A AR s 10 90 (IR 2-A-2) 5 A B IHE] R 12, 122 min BF, 76X B8 &L 1OR SR
B4 br 0 (] 2-B-1) H1 AT X g 1A i B 3 T AR SR A, B P B A KA e R AR W T
PN 40,37 pg/g. K ISEREHT, Eﬂﬂf’éﬁ%rllwl A ﬁﬁﬁ/"i%“fﬁiﬁ NG

L

20 25 30
#/min #/min
A B

Lo KSSRAGH s 2. BAAEHEL.
B2 fFa(A)Fx R & (B)# HPLC ik E

3 ZitSitie

AR I 1 U S T IR P R B AR AR AR &R O B O i ek S A B AR T R B £y b
WA AT RE B Ry T 8 AR M R 43R A PRI A 1 24 DR AR . 1 45 L DA B9 i 4 e A ) TG P PR B R 3t A%
AL B E T AR

WE . TSy A A BUR A SRR SR A RAFADRE. (B AEAS BB v R B, B A B MY T2 O A, AE R
S R B 2 . HOR L 2 W UL S R T BB AR SR . 5 T AR A AR BT DR I B 1 E LA
FETC TR 19 R R Ry SR AR A S TR AR AR R FEAR I b R B, 85 3R AR P BA B 3 BUR R (2 mg/ L)
W, T2 R 8 A R A B AL L A, U HAE AR RS J h AR R B M, X AT RE S B 9 A b BA (KR

HOE L BATEAREHER MR LR RIS BA/NAA KBGO EA L. BB L Emy

Qui*%qjﬁcﬁjt@, — I Ry B Y A ) Ry SR P R BA IR BURE A A0 Bk, AR IR 56 i B
BA (KRB B BORAR R M, B 35 36 (MSH0. 5 mg/L BA+0. 2 mg/L NAA) I F A% 28 19 4k AU 57
BT RGBSR, BT 3 AT A ARG 7.5, & T Wyssokinska ' 7E 40 %5 2 B Ml Penstemon
serrulatus MUZF EH 1 AT AL 6.8 AN AN E 2 0 45 8. (O B Bh 0 ZF 0 3 55 Ak ) B RR SR A
WE5E . I E 25 4k ARG 7% 2k 0 T i — 2D 0

AR e A I 0 P A R Y 2 2 RSO I O A O I B B 0 AT B A AR Y (R ARG 3 p SR
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A LA, K2 O A LR BB AL, MR G iR 2 A2 R ATREIN 9256 %
11 R AN BE 23 2 350 52 B JB A 23 e AR TR RE A U0 81 P SR A H . DR, LA I B S 38 Ak PR R A A . DA i
— L UE . CA BRI ZLAE R IR, & MR A HEY O B B A S £ AL B B B0 R R S S R, L2
BORST 25 I (B R I8 A% 5 AL 2 A 15 itk — L IR AR
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Regeneration in vitro of Penstemon ovatus Plantlets
and Determination of Their Special Chinese
Medicinal Ingredients by HPLC

TANG Shao-hu'*, MO Xiu-mei'*, LI Ming-hui'"*, YANG Li'?,
WU Xiu-hua'?, ZHANG Yan-ling"*, LUO Ke-ming'*

1. Key Laboratory of Eco-Environments in Three Gorges Reservoir Region, Ministry of Education ,
Southwest University , Chongqing 400715, China;
2. School of Life Science, Southwest University , Chongqing 400715, China

Abstract: Hypocotyls from germ-free Penstemon ovatus plantlets were used as explants to establish a plant-
let regeneration system in wvitro of P. ovatus via adventitious bud induction, proliferation and rooting,
HPLC was employed to determine the contents of echinacoside and verbascoside in the plantlets. The results
showed that the maximum regeneration frequency (88. 33% ) of adventitious buds was achieved after the
hypocotyls were cultured on MS—+1. 0 mg/I. BA+0.5 mg/l. NAA for 20 days; that on MS+0. 5 mg/L
BA-+0.2 mg/lL. NAA the average multiplication coefficient of the adventitious buds was as high as 7.5
from 1 to 3 subcultures; and that 100 % of the adventitious buds rooted readily on 1/2 MS medium for 20
days. Forty-eight plantlets were transplanted to a matrix soil and 46 survived after 30 days, the survival
rate being 95. 83%. The plantlets contained verbascoside by about 40. 37 pug/g DW, and no echinacoside
was detected by HPLC. The plant regeneration system in vitro of P. ovatus is thus successfully estab-
lished. This procedure of the culture method may be very useful for rapid propagation of P. ovatus and for
introduction of foreign genes into P. ovatus.

Key words: Penstemon ovatus; plantlet regeneration; echinacoside; verbascoside; HPLC
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