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HWE ARSHEFTAZXE AR K R SR GELEF LA B, AH E (Glycurrihiza uralensis Fisch.) £ # %
HRGARAMA B EXRBUBRRRARFASCSHECH AL B NLG Y a KA ECH AR/
HELMN, SREAV . AFRMEERLAA MSHIBA 0.4 mg-L'+IAA 0.4 mg-L'+KT 0.3 mg-L"', ¥ #%
487 Ao F K 2.32 cm.iE SRR 64 4% FEFHER TR RZAIE R A S H MSFIBA 0.4 mg-L' +

IAA 0.4 mg*L'+KT 0.1 mgeL"', 424 5.67 £33 42 % 3.56 cm, i F ik 55.56%,

KGR HE S HAR F ok REMR

H ¥ (Glycurrihiza uralensis Fisch.) j &
Bl (Leguminosae) H ¥ J& (Glycyrrihiza) 2 84
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FTORAP LA R SR A R A R E T s T . &
P H VA BE T & & 58 AR B L BT L) RE PR RE K
BRSO HRTE T A0 A U] 8 5 1 B B R O 4y
R AR . WA B DL R AR R R AT
8 A5 L B ) T A AN ) 38R R T e 4
Fr 53, ik — 2 0iff ok 4 35 5 A 1 20 8P 00 L Y I
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1.1 ##

7t F I E N Y FE A B (Glycurrihiza
uralensis Fisch. ) [{) T BF 7. /-G T 4 Cik
.

6-"F 2 FEIES (6-BA) 4t i, R AL T
J750. 14T R AL AL ) 15 e-3- Z R (TAA) . 73
Brad, 307 B % 0 A BRA 75w e TR (IBA) .
STl 3L T Hi SRR R A BR A A M R (KD 4
Mrali, B aEeie T,

1.2 AHi&

L2.1 H¥ERAGGKRSL LICTHH MW
HRR 228 HWKEM 24 h, B TG TIES
LA 0. 1% TR\ 10 min, B XL THR . XK
KPR 5~6 W IR 30 s, TG TR I8 4K Fh 1 3%
T 7K W T 4 R B BUIE O 830 g« LY, BEME
30 g- L' MS [EfREE 75 b H 15 & F 25+
D CaEfEIE IR 78 G BRERE 2 000 Ix DGR
ZAF12 hed'  fFHAK R 21 d B RA H R
TR I

1.2.2 HERSHARGFEF EBSHFTHEART
TEIBCAE FR A R 19 JC B, T T 7 2K Y B
5 SR TR 2K AR R S AR $E R ] MS
FRRE IR B, TORM 12 hed',25 CHyfERIEF
PSR ML 15 d J5 T AR R

1.2.3 FEMEASNHELH AR »LER
¥l (DAE TAA REM KT A4 % gnfid

LU AR 52 ) - PRk 1 58 35 57 K R A i s
P, R3] pHS. 8~6.0,MS+KT 0.5 mg-L'+
TAA(0. 2,0.4,0.8,1.0,1. 5)mg+ L'+ B8
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0. 8%+ HEME 30 M KRF IR E kAT L8 3% IR 3R
ANTE TAA ¥ B2 AN KT 93 & 414 % /45 4121 5
R RZM . 5 3R 451 G 288 (2 000 1x,8 h
/16 h LR BRI A (25 £1) C, Al Ab ¥
6 MEE T 30 d GG T ZFEEC ARSI 2K R
K IR AR ANERIFRRAEITHIT.

A8 G R (%) = M 28 1 005 21 80 4
i A A A U< 100

AEMGFE TR (V) =K A2 R 5 414
B/ HE R A AL 2R 100

(2) AT IBA ¥ BEF1 6-BA 21 A XF A 455 41 41
SrAL T R RS A B R P AE KRB R
R4 4, 8 Fp 3] pHS5. 8 ~ 6. 0, MS + 6-BA
0.5 mg+L' +IBA(0. 2,0.4,0. 8,1.0 il 1.5 mg-L")+
Mg 0. 8% + HEWE 3%0 M9 K% F I b gk AT 1k
R K9 AN IBA W A 6-BA R 414 % i@
TEERRA A N OB I I S LD B N
(2000 Ix, 8 h B WE/16 h Y6 M), £ 7 0 BF
h(25+£1) C, 4P 6 KEKR,30 d 5514
BOARE M R R R IR R E R E AR
BRI ITLIT

(3) A 05 L 853 Al AE AR I8 38 11 - 0k 458 444 g 5%
FEp R HCRE R A A 4l 2, 3R B OR A
Lo (3D IER R B i 1 7 E 1 & AR IBATAA FI
KT 414/ MS K 773 E k1740 4k 3088 3% 3
1R,

L2.4 &Koy W5 HE G F A Excel
2010 A1 SPSS 17. 0 G it #E 17 B ¥a i+ 5B MG it 2
OIS IR A SR AT 2 R

*1 HEAGARASUL B )ESRBAE

F5  IBA/(mg.L") IAA/(mg-L") KT/(mg+L1)
1 0.4 0.2 0.1
2 0.6 0.4 0.3
3 0.8 0.6 0.5

2 RS0
2.1 TAAREMHBERGALBESLHZMNE

Hi 2% 2 W1, 5 AR B A 2R AR L Ak
2 AE AT R E R TR R B 5o,
A3 WIh 55,56 Yo 44, 44 %, HEER HF K LK
Yom P H A AL B 4350 R 3. 78 e BT (4. 73 em
M3.87 cm; Hk, b3 1 KA FF 5 R
50.00 %0, 2F 4R 2. 63 A~ Bt ZERARF AL 3 AN
AhEE 4,83, 17 em HAEREGE B 2,8 8 7%
VLB I N SR e | I NDER 8 7 X By B 5 L
Oy 00 R 19.44% F 22, 22% . A A B ERAR K
L57 At HZE R AR ¥ 5 . 43 51 Ry 1. 67
3,02 em MHAEMEERZ 0 8 &, LF LRTR, G
B TAA WREAA A FiESHEaGAH8 0
b HL A R 2 R A KL i A o MSH+
KT 0.5 mgeL"'+TAA 0.4 mg- L&A F FH
IR e

R2 FARIAAREXHERMELBES UMW

b 3 A B Iff%iﬁ R/ (A K/ em Wfﬁ i R /em
(mg+L1)  (mgeL1) Gx/% BER/% (ki)
1 0.2 0.5 50.00£0.36 b 2.6340.09 ¢ 3.17+0.23 ¢ 36.1140.63 ¢ 8.0040.12 a 3.3440.22 b
2 0.4 0.5 55.56+0.18a  3.7840.26 a .7340.12a 44.44+0.27a 5.3340.67b  3.87+0.14 a
3 0.8 0.5 44,4440.41 ¢ 3.06220.43 b  3.67%£0.26 b 38.8940.45b 3.6740.23 ¢  3.20%0.18 ¢
4 1.0 0.5 25.0040.24d  2.1740.17d  3.632%0.18 b  25.0040.31d 3.6720.18 ¢  3.1340.21 ¢

w

5 1.5 0.5 19.4440.31e 1.57£0.29 ¢

.6740.21d 22.22+0.36 e 8.0040.14 a

.024+0.13d

w

VRN TR 22 5 B (P<<0.05), F L.
2.2 IBAREMNHERGALABSLHEMN

Hi 3% 3 W15 1AL B 43 Ak ) 2F FIAR , S
AhFE 2 N 5E 2R G R R R E T R K R
BNl 53,82 % 1 35. 08 % . H. A= 2 BRI A AR
BORGR 43 B 4. 24 A« BRI 4037 S Bt Ab
3 ANE R SRR TALBE 2,0 40,4206, 3F
BOR3. AT AP ZER R 3,43 em, NEMRIBE TR
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W 2,53 AN e BRI 345 H HAR K K. h
2.26 cm, Zi Lrid. & HA IBA W E A A F 5
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x3 AEIBAREXMHERGALABSUHRMW

o IBA/ 6-BA/ EHT R/ K em A E ARG AL/ WK /em
(mgeL") (mg:LD T35/ % (GRS FR/ % € 33" 3]
1 0.2 0.5 37.5640.48 ¢ 3.2340.21 ¢ 5.56+0.23a 31.224+0.46 b  3.4540.19 ¢ 1.62+0.31d
2 0.4 0.5 53.8240.37a 4.247+0.34 a 4,374£0.14b  35.08£0.12 a 4,3740.32 b 1.87+0.16 ¢
3 0.8 0.5 40.424+0.12b  3.4740.18 b 3.4340.46 ¢ 27.7840.38 ¢ 4.7940.16 a 1.68+0.16 d
4 1.0 0.5 31.124+0.82d 2.3440.37d 2.55+0.38d 24.56+0.34d 2.984+0.28 d 2.01£0.13 b
5 1.5 0.5 23.334+0.63 e 2.5340.18 d 1.78+0.18 e 23.46+0.63 d 1.347+0.36 e 2.26740.26 a

2.3 HERAGHAREFFUMESRKEER
HH % 4 A R AR B4 H R E 2R S Rl
37.78%0~64.44% . ZEHCH 3. 01~4. 87 Ao H ' 2
KR 0.79~2.32 em (& 1), H P ab B 2 A K g%
U A E RS F R R ik 64, 4400, FHUE R

487 Aot HEF ROy 2. 32 em; AR HE 3 1K
Z AN E ZF R AR ZE K AR ] D 51. 6706 Fi
1. 89 em, 2RO 4. 23 A~ HU UK T AL B 2 Ak
UL AR T A AR 2 L AN E R R A SRR
FRIERA.

F4 HEAGAAREFFSHEZTRBER

AbFE IBA/(mg-L'D IAA/(mg-L'") KT/(mg-L'D)  #&FHH REFFSR/ 0 FH/ P FK/em
1 0.4 0.2 0.1 36 48.89 4.54 1.78
2 0.4 0.4 0.3 36 64. 44 4.87 2.32
3 0.4 0.6 0.5 36 51.67 4.23 1.89
4 0.6 0.2 0.5 36 48.89 3.85 1.74
5 0.6 0.4 0.1 36 40. 56 3.56 1.35
6 0.6 0.6 0.3 36 40. 56 3.42 1.27
7 0.8 0.2 0.3 36 37.78 3.01 0.79
8 0.8 0.4 0.5 36 40. 56 3.31 1.33
9 0.8 0.6 0.1 36 43.33 3.63 1.46

1 HEAGAREFI U

HIZE 5 AT IBA T2 m 1 H 5 @ 4148
AE R e TAA 5 KT 32 5 AR Y 32w )
Z o H TAA A KT A&7 ) % Hu o7 By L L 5 5 A 2F
M ET 4 &8 AB, Dy B MS + IBA

0.4 mgeL"+IAA 0.4 mgeL'+KT 0.3 mgeL",

Shy 0 T A K 4t 2R ) o A M AT IR IR
5 25 R R R A 41 2UAE 2 R K 65, 1700
B I A g 2 R AT &
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x5 HEARGALTEFESHWERRELERRESN

S .
25
K- A B C D =%
IBA IAA IAAXKT KT
1 1 1 1 1 48. 89
2 1 2 2 2 64. 44
3 1 3 3 3 51.67
4 2 1 2 3 48. 89
5 2 2 3 1 40. 56
6 2 3 1 2 40. 56
7 3 1 3 2 37.78
8 3 2 1 3 40.56
9 3 3 2 1 43.33
Tl 55.00  45.19 43. 34 44, 26
T2 43.34  48.52 52.22 47.59
T3 40.56  45.19 43,34 47.04
R 14. 44 3.33 8. 88 3.33
H 2 FEWR A>C>B=D
527 IS A1 B, D,

2.4 HERGAHATERSUHEZRRBER
1% 6 AR A [ A B A T R E AR 5 5

by 21,7896 ~55. 56 %0, i AL N 4. 06~5. 67 Fk-H',
MK K 2.52~3.56 cm (& 2), LB 1.2.3.5 K
FEMGAE SRR E 500 0L b AR 2 REMRAE TR
ik 55. 56 X0 AR £ 0 5. 67 S B R K I
KH3.56 cm; 0P 1 IRZ.IFEF R G 2 41
[ AR 5. 23 Ze g T 3 (HARKAR T
AEBE 3.0 3. 34 cm AbFE A4 R E RS R ALK
21. 78 % o AH R ORI AR K ALK F AL B 3, 43 Sk
4,89 Zc A 3. 11 em. LI &5y £ WS
HM IBAIAA F1 KT B Eb . A Al FH @4l
ZUREMRMIE R

M1 % 7 WA IBA B T H B 5 4 4
REWRM 3. KT )2 TAA FiK.IAA 5 KT
& HAE R0 fe /s H BN AR 1 B AR S B
HEHN ABD, Bl MS+1IBA 0.4 mg+L'+1AA
0.4 mgeL'+KT 0.1 mg-L",

Sy I T B K 36 2 S 0 v P L 2R AT 56 E 3L
55 25 R R H R @ 4l 2UE AR Rk 56. 4800 1
W IE A i B 45 R AT &

®6 HEAGAARERFSHEZTRBER

4 IBA/(mgeL) IAA/(mg-L'") KT/(mg-L") TP AERBETR/ N BB GRD) BK/om
1 0.4 0.2 0.1 36 55.56 5.23 3. 34
2 0.4 0.4 0.3 36 55.56 5.67 3.56
3 0.4 0.6 0.5 36 52.78 5.21 3.52
4 0.6 0.2 0. 36 21.78 4.89 3.11
5 0.6 0.4 0.1 36 50. 00 4.32 2.98
6 0.6 0.6 0.3 36 44. 44 4.06 2. 67
7 0.8 0.2 0.3 36 38. 89 4.34 2.52
8 0.8 0.4 0.5 36 41. 67 4.67 2.88
9 0.8 0.6 0.1 36 47,22 4.78 3.07
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R7T BEAGAATERBFSHNESRELERREST & MS+IBA 0.4 mgeL'+TAA 0.4 mg+ L'+
P % KT 0.1 mgeL"' , NEMIFEFH N 55.56 %,
AR N
K A B C Dy 4 5
A A AR © AT B g HR TE A 828 2L 4 o R L4
! ! ! ! ! 59.96 AL S A, R B IE AR IS W T T R L R R
2 ! 2 2 2 99.96 B, E R IBATAA A1 KT =F R EHE. LW
; oo : OSNSRG4 L 5
4 2 1 2 3 21.78 IBA J& 5 ) H & @ 80U 8 28 i fe i i 2 A
5 2 2 3 1 50. 00 LR Sy MS+IBA 0.4 mege L'+
6 2 3 1 2 44. 44 IAA 0.4 mgL'+KT 0.3 mg L' . ~NEHIHEH
7 3 1 3 2 38.89 R 64,44 % K T H A E AR SRR R A
8 3 2 1 3 41.67 H MS+1IBA 0.4 mgeL"'+TAA 0.4 mg-L"'+KT
9 3 3 2 1 4722 0.1 mg-L" A@EMRFEFHEN 55.56%,
T1 54.63  38.74 47.22 50.93 S E Wk
T2 38. 74 49.08 41.52 46. 30 (1] SRR, o B2 S0k 0 i T L. b E B
T3 12,59  48.15 47.22 38. 74 5t,2017,30(3) . 7-10.
. . [2]  BR/NGIG . BREE . 7 0 B R PG AR B JE AR ) 0 A
R 15.89  10.33 5.70 12.18 - N
FREE R M E ST L] Bk 2 . 2016, 25 (4)
H 2 ER A> D >B>C 246-253.
IS WS A1B: Dy [3] THT UM, Fefd, % H B3 H 50 Bt b s AL Hl
s LA KA 25y 3o 6 R AR F g kR [T ). P B 25,2019, 50
3 v (23) :5876-5886.
(SRR AR R LN S 114 5 A e (47 X224 AR I AH AR 25, H BEAR OB RO BT 52 5 9F & (1.
LR 53l 0 R AL 2 10 K e G 20200222027
2 - 5 RGO R IR R, 25 O O O R R R i A O
B B W A AL A S R ij ;'j@ffﬁ ; ;:Hﬁ?ifiiziﬁiiiTig ;r%
RIT IR T 1 8 95 I T 2 L5 B %o} B )i W2
9] . M S ERagn
RET S HOGT IBATAA KT S H 5 s SEAF R L), AH G PR 254 . 2020,41(6) :451-455.
WAL MBI R D o IBA JE—PR BN (67 . . b R 45 52 b H 5 37 SR H 8 B A
FAEYEAR 1 A K R 2B, B e EE XA R AE W PRI F 09 H [ EB/OL]. [2021-05-06 1. 4 T4 4 7 F - 1-10.
%ﬁﬁ%ﬁﬁ}i ‘W—{TE *ujj‘/i , Mﬁﬁ,{%ﬁ[{;ﬁ\:@ﬁﬁ&i https://kns. cnki. net/kems/detail/46. 1068. S. 20201118.
%[10—12] i % i jc %]3] Eﬂ: ,,;_E Z% IJFLI; 6-BA ﬁ jrf'ylj ]_:j . 1039. 002. html.
7] FHE PR ONEE. R EGALR R R A R
SH A il . A 2 40 A A
NAA TAA 4G 18557 0 BOR @1 A 215040 28 WIS L1]. & G AHEE ,2016(4) 191103,
BOEFHAICRANT A TAA BYSETRIE R IF M ro) o oe ppammm, b s b o 0RO (9B 1. S
AR & A KRS R, 5 AR B 5T 45 H,2012 (10).74.
3. WA AR R G B TAA AR TF (90 B Wi 4 SR H 8 05 41 40 B o 1
R, TR 8 A [AA REEILAL )£ K700, & [10] umﬂgm.fi:fitj‘jziﬁ!mlo.ﬁffﬁ#ﬁﬁiiﬂﬂb A i P
100 L. A 22 2R O, Il R R 7R A i 36 TR T
RIS &P, AR H AU A ) R R
WA A6 H R AT e i L At A L1 (2 25 27 00
FLAY IBATAA M1 KT #R 4 6  HAE ZE A E [117 TARIT K B, MOHAMMAD M H,MOHAMMAD M, et
m%%%i@%ﬂ: KT ﬂ:ﬂ IAA T»ﬁﬂ{%‘(%lﬁ/ﬂ?ﬂﬁ fi«;é al. Vegetative propagation of Litsea monopetala , a wild
Euq g fl:l:l {7% % H;% % ’fﬁ H E ﬁ ﬂ:‘IJ T @ /f/j_j 20 2}{ E]/\J ﬁ tropical medicinal plant: Effects of indole-3-butyric
,H:[N] , H IBA 7[135%2 ﬂﬁﬁﬁ@{féﬂ‘é}j\ﬁ% EI/‘J 3\5% acid(IBA) on stem cuttings[ J]. Journal of Forestry Re-
search,2011,72(3):409-416.
E R REEFER Y MS+IBA 0.4 <L+
R R ARSI A mé [12] eHF .4 E 5L i S0 L 4. R W2 R E Xt B0 A AR G

IAA 0.4 mgeL "+KT 0.3 mg L' , R EHiEF
BNy 64, 44 %0 5 5 T H B AR B £E Ry AR LA O

()], I8 % K 2 2E i (A SR B2 D - 2017, 36 (1) £ 90-
93,95.
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[13]

[14]

[15]

W S I RE S BRI 45 OR B R A R R el s (T . P RFPE BT DL Mok BE %, 2001,37(5) : 64-67.

LA A ,2019,47(18) :121-123,131. [16] JBLLZE, B H A, A, 55 1R T IHOBCHT 7 A= B AH G 41k
GASPAR T,KEVERS C, HAUSMAN ] F. Practical uses T 1 7 Al B BB R [T ], MOl B 2% 2008, 44 (6) ¢
of peroxidaseactivity as a predictive marker of rooting per- 60-65.

formance of micropropagated shoots[ ] ]. Agronomie, 1992, [17] Sfg  PEREE.F HERGGARES S THEEE
12(10) : 757-765. HE A A [T ], b K 22 22 ) CA 2R BE 24 B » 2018,
R AT SOBK L ZE W8 U, 55 B 1 ik A PR T A A AR A O 38(3):291-298.

Study on Callus Induction and Redifferentiation of
Glycyrrhiza uralensis Fisch,

LYU Qing.ZHANG Dong-xiang, LIU Li-jie, LI Wei,FU Li.LIU An-qi
(College of Life Sciences and Agriculture and Forestry, Qigihar University/Heilongjiang Provincial Key Labo-
ratory of Resistance Gene Engineering and Protection of Biodiversity in Cold Areas,Qiqihar 161006, China)

Abstract; In order to improve the breeding efficiency of Glycyrrhiza uralensis Fisch. and promote the preserva-
tion and development of fine varieties, the callus of Glycyrrhiza uralensis Fisch. was used as material,and the
effects of different hormone combinations on callus redifferentiation of Glycyrrhiza uralensis Fisch were com-
pared by orthogonal test, and the optimum conditions for callus redifferentiation were explored. The results
showed that the best medium for bud growth was MS+1BA 0.4 mg+L"' +TAA 0.4 mg-L' +KT 0.3 mg-L",
with 4. 87 buds and 2. 32 cm length, with an induction rate of 64. 44 %. The optimal medium formula for indu-
cing adventitious roots of Glycyrrhiza uralensis Fisch was MS+IBA 0.4 mg+L' +1AA 0.4 mg+L'+KT
0.1 mg+L",the number of roots is 5. 67, the length of roots was 3. 56 cm,and the induction rate was 55. 56 %.

Keywords: Glycyrrhiza uralensis ; callus; redifferentiation; adventitious roots
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Analysis of Chemical Constituents in Different Parts of
Capsicum frutescens L. cv. Shuanlaense in Dehong

WANG Ting-ting, YANG Fan, WANG Yi-mei, WU Su-ying, ZHANG Long,SUN Zheng-hai
(College of Landscape and Horticulture, Southwest Forestry University/South and Southeast Asia Joint R&.D
Center of Economic Forest Full Industry Chain of Yunnan Province/International Technological Cooperation

Base of High Effective Economic Forestry Cultivating of Yunnan Province, Kunming 650224 ,China)

Abstract : Dehong Shuanla is the highest spicy variety known in China,and in order to investigate the evaluation
index of Shuanla fruits and promote the subsequent development and applicatio,in this experiment, the chemical
composition, mineral element content and amino acid content of different parts of Shuanla were determined by
GC-MS,ICP-AES and amino acid analyzer respectively. The results showed that the most abundant chemical
components in the roots,leaves, main branches,lateral branches and fruits were butyl hydroxytoluene, followed
by butyl phthalate, hept-3-yl. 12 different mineral elements such as Ca,As,Zn and Mg were determined in dif-
ferent parts of Shuanla,with Ca being the most abundant element in the whole plant and Fe being the second
most abundant element in the roots and fruits of Shuanla. The second most abundant element in Shuanla leaves
and main branches was Mg. The amino acid content measurement showed that there were nine amino acid spe-
cies in Shuanla fruits,among which the highest content of aspartic acid was 4. 9 gekg". The amino acid content
of Shuanla fruits was much higher than that of other pepper varieties.

Keywords : Ca psicum frutescens L. cv. Shuanlaense L. D. Zhou, H. Liu et P. H. Li,cv. nov; volatile oil; chemical

constituents; mineral element



