FE B 202428 $£55% B 3W  Chinese Traditional and Herbal Drugs 2024 February Vol. 55 No. 3 + 037

LNEFHEMRAETFER EER L- L& EEEBR

R L2, M2, TARR? FEE, kA Y, BATR?, MIRA? AER22 REH, HRE Y,

SNV S

L SRR R 2%, 5 BifH 550025

2. m E R ARODBL B R R o BE IR AT BT AN AR A 8t 2 AR ) S S R R S S A R A AN LRR R AR
Fidol, R M 571101

3. ZELRMNRZERAAEMERE, = EHEH 665000

4. LR A MRS, TR T 524000

B E: B #E Lm0 ENE Blumea balsamifera ¥R Pl w BEHE AR K R IR E R R EBHRMIER TR . & Rk
TIEEVIER 3 Fp LA EE (K. . B BFR R, AR FRER S, LB RERR R S B T R LR
&R, SR e T RERFRER Y, GC-MS #AHriEsk, W LMK SRS R E—Soa%s. &ie RohthiEsr
T PRI A R M I R G IR R . RIS R 1 RLAERE (diethyl aminoethyl hexanoate) R i 35 HE A 1 1 2R AR 4K
R WFRIER, FrgCEMm (0D PE L& =2 it B R RE 1, HE e LR R e e B i i 5 4R
W, NN E T EREE R RO T R SR, B BT R

FHEIE: WONE; LM, LRGSR RebEls; RetElg

FESES: R286.12  XHEMEERR: A XEHRS: 0253 -2670(2024)03 - 0937 - 10

DOI: 10.7501/j.issn.0253-2670.2024.03.024

Characteristics of tissue culture and L-borneol content in cloned progeny of
selected Blumea balsamifera germplasm

SHEN Wanyun' 2, HUANG Mei?, YU Fulai?, LUO Xueting? 3, YANG Yuesheng*, LI Xingfei?, CHEN Zhenxia?,

LI Yulan?, PANG Yuxin', CHEN Xiaolu?, LIU Yuchen!

1. School of Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China

2. Tropical Crops Genetic Resources Institute, Chinese Academy of Tropical Agricultural Sciences/Key Laboratory of Biology and
Cultivation of Herb Medicine (Haikou), Ministry of Agriculture and Rural Affairs, P.R. China/Hainan Provincial Engineering
Research Center for Blumea balsamifera, Haikou 571101, China

3. College of Tropical Crops of Yunnan Agricultural University, Puer 665000, China

4. College of Life Science, South China Agricultural University, Guangzhou 524000, China

Abstract: Objective To establish an efficient cloning technology system for Blumea balsamifera (L.) DC. seedlings and
obtain high-quality candidate germplasm. Methods In this study, three maternal plants with varying levels of L-borneol
content (low, medium, and high) were selected through preliminary screening. Tissue culture was conducted using different
media, and the effects of each medium were compared. The L-borneol contents in the cloned seedlings and maternal plants were

also compared. Results The optimal culture medium formula was determined, and GC-MS analysis confirmed that the L-

Wi BER: 2023-09-09

EZE A WP (1997—), L, SMBHRHA, BILBFUAE, BT 1R h 2 IR 25 L 2 oy B PR AT I«
E-mail: 770964760@qq.com
BIEMEE : BRI (1985—), &, JTRINIA, MLO5Ae, RIRTSCR, BRI Mo 2 IR B pEAn S ARar A A o
E-mail: chenxl@catas.cn
MER (1982, &, HWKEN, #dE, WEHIERI, BTN 2 R RIRZ R R e S TR R T L AR
E-mail: lyc8564732@163.com



=938 . F8 B 2024F 28 $55% B3W  Chinese Traditional and Herbal Drugs 2024 February Vol. 55 No. 3

borneol contents in the cloned offspring exhibited a consistent trend with the mother plants. Conclusion An efficient tissue

culture technique that maintains genetic stability was successfully established in this study. The rooting efficiency of regenerated

seedlings was significantly improved by adding an appropriate amount of diethyl aminoethyl hexanoate (DA -6). The study also

identified that the high L-borneol content in the selected B. balsamifera germplasm (H) is determined by genetic factors, and

the characteristic of high L-borneol is retained in the offspring of cloned plants. These results provide valuable high-quality

candidate germplasms and serve as technical references for selecting superior B. balsamifera seedlings through asexual

reproduction, with promising prospects for further promotion.
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F1 ZAE 3 MRERMAERERE 6-BA #) MS EFEP R EFHENELR
Table 1 Comparison of adventitious bud proliferation efficiency of three germplasms of B. balsamifera in MS medium

supplemented with different concentrations of 6-BA

WFES S 6-BA/(mg L)  NAA/(mg'L™") Fhit  EMAMEREUAS BN B AME AR ZF K/em

A 0 0.3 L 85 79 0.9410.12¢ 1.82+£0.15b
0 0.3 M 83 80 0.97£0.08d 1.93£0.17b
0 0.3 H 82 78 0.95%0.10¢ 1.77£0.13 b
B 1.0 0.3 L 83 262 3.17+0.38b 1.784+0.12 b
1.0 0.3 M 88 179 2.07+040c¢ 1.96+0.12 b
1.0 0.3 H 81 152 1.824+0.32¢ 1.61+0.12¢
C 1.5 0.3 L 84 378 4.5410.67a 2.02+0.22a
1.5 0.3 M 85 372 441%£0.71a 2.07£0.12a
1.5 0.3 H 85 337 4.00+0.65a 1.88+0.12a
D 2.0 0.3 L 87 187 2171048 ¢ 0.81%0.16 ¢
2.0 0.3 M 83 268 3.25+042b 0.83%0.13 ¢
2.0 0.3 H 83 232 2.824+0.44b 0.731+0.13d
E 3.0 0.3 L 83 109 1.324+0.39d 0.494+0.10d
3.0 0.3 M 85 153 1.81+0.31¢ 0.411+0.16d
3.0 0.3 H 85 105 1.254+0.33d 0.394+0.10¢

KA Duncan’s T HRZ 72T (One-way-ANOVA), EHE—FIEME G AR FRFRFAEREER (P<0.05), NEM.
One-way analysis of variance ( One-way-ANOVA ) was performed using Duncan’s method, data in the same column fllowed by different letters are

significantly different at P < 0.05, as shown in the following table.

A~E-MS B35 FEN 0.3 mg/L (1 NAA R EIRZES 78 0. 1.01 1.5 2.0~ 3.0 mg/L {1 6-BA, L. M. HXfR 3 MFiR .
A to E-MS medium was supplemented with 0.3 mg/L NAA and 6-BA at mass concentrations of 0, 1.0, 1.5, 2.0, and 3.0 mg/L; L, M and H corresponded
to three germplasms.

E1 ¥HE I NMMRERMAERERE 6-BA #Y MS EFE RN EFBERELIR
Fig. 1 Comparison of adventitious bud proliferation efficiency of three germplasms of B. balsamifera in MS medium

supplemented with different concentrations of 6-BA
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Table 2 Comparison of growing effects of three germplasms of B. balsamifera in MS medium supplemented with different

concentrations of NAA

i5  NAA/(mg'L™h) B AEECEUER  SAEREUK B CEBRTD M /em PR iH/em
F 0 L 20 69 3.45+0.94d 486+0.23a 2.96+0.30b
0 M 20 77 385+1.14¢ 4.65+0.37a 2.95+0.25a
0 H 20 82 4.10+1.02¢ 4.06+0.23 a 291+0.21b
G 0.2 L 20 286 1430+2.89b 247+0.21b 2.88+0.33b
0.2 M 20 305 15.25£3.66 ¢ 2.11+020¢ 2.80x0.18b
0.2 H 20 269 13.45£3.16 ¢ 224%£0.20b 2.73x£0.21¢
I 0.3 L 20 505 2525+t4.39a 2.51£0.20b 322+043a
0.3 M 20 572 28.60+1.64a 2.38+0.20b 3.02+0.17a
0.3 H 20 411 20.55+2.07a 2.27+0.18b 3.08+0.17a
J 0.4 L 20 308 15.40+4.17b 1.86+0.21¢ 2.55+0.29 ¢
0.4 M 20 448 24.10xt1.80b 1.691£0.22d 1.9610.18 ¢
0.4 H 20 325 16.25+£2.01 b 1.54%0.15¢ 2.16x0.19d
K 0.5 L 20 251 12551424 ¢ 1.25+0.21d 1.41£0.19d
0.5 M 20 255 12.75+1.71d 1.18+0.18 ¢ 1.38+0.20d
0.5 H 20 242 12.10+1.79d 1.01+0.14d 1.20+0.16 ¢
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F~K-MS #3235 B E 258 04 0.2, 0.3, 0.4, 0.5 mg/L [ NAA; L. M. H R 3 ANl
F to K-MS medium was supplemented with NAA at mass concentrations of 0, 0.2, 0.3, 0.4 and 0.5 mg/L; L, M and H corresponded to three germplasms.

2 NAE 3N MRERMARERERE NAA B MS B EPE KYUIRELR

Fig.2 Comparison of growing effects of three germplasms of B. balsamifera in MS medium supplemented with different

concentrations of NAA
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6 FURIRERAR, AARRCRA W e o R L
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IR A A B s 4 i R A E 0.32 mg/L
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®3 IHNE 3 NMRRIERMAERE DA-6 ) MS 1554 KRR

Table 3 Comparison of growing effects of three germplasms of B. balsamifera in MS medium supplemented with different

concentrations of DA-6

%% DAG(mgL') NAAAmgL') FUm AEMEURE BERBUZ ERBUGERD  WKem  Bedm
N 0 0.3 L 20 507 25.40+2.24 ¢ 226+020b 3.11+025¢
0 0.3 M 20 530 26.50+2.36 ¢ 2.124£022b 282+021c¢
0 03 H 20 496 24.80+2.05¢ 2.03+024b 269+025b
O 0.08 03 L 20 484 26.50£2.65b 2.23+0.18b 324+023b
0.08 03 M 20 564 2820+1.85b 2.17£021b 298+021b
0.08 03 H 20 554 27.60+£1.59b 2.07£0.18b 291+023a
P 0.16 0.3 L 20 596 29.80+2.80 a 244+020a 346+027a
0.16 03 M 20 607 30.20+£2.03 a 2.33+0.16a 3.174+021a
0.16 03 H 20 597 2990+2.30a 2.244+020a 303+0.19a
Q 0.32 03 L 20 312 15.60£3.56d 1.27£0.17¢ 1.95+024d
0.32 03 M 20 350 17.50+3.15d 1.01+0.10¢c 2344+023d
0.32 03 H 20 325 16.25+3.35d 1.26+0.19¢ 222+0.18 ¢

N~Q-MS #5FRFATRNN 0.3 mg L' 1) NAA FIF RIS 514 0 0.08+ 0.16+ 0.32 mg-L™' ) DA-6; L. M. H X 3 MRl .

N to Q-MS medium was supplemented with 0.3 mg-L ' NAA and DA-6 at mass concentrations of 0, 0.08, 0.16, and 0.32 mg-L"!; L, M and H corresponded

to three germplasms.

B3 XHE I NMRERMAERERE DA-6 H MS 1EFEPEKYRLE

Fig. 3 Comparison of growing effects of three germplasms of B. balsamifera in MS medium supplemented with different

concentrations of DA-6
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Fig. 4 Process of refining and transplanting the cloned progeny of three B. balsamifera germplasms
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Fig. 6 Comparison of L-borneol content between mother
plant (A) and cloned progeny (B) of three B. balsamifera
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6-BA 2.0 mg/L+NAA 0.05 mg/L IR F e, 95EH &R
HukF]3.91, AEMREEFRIEFRI 0.1 mg/LNAA AL
Rebf, PR 3.78 M. HTABIA 6-
BA F T3NS FEIREAE 1.5~2.5 mg/L N, At
REEREIR 6-BA N 1.5 mg/L I}, WHHE 3 MR
MEALAMEASF RN B, R ER G, 5280
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WFFCAH L B35 3. NAA 5 DA-6 (eI RE I p
Wi REREE, @ RERYHE 3 A
JRAEIGFE 1T 7R N MS+6-BA 1.5 mg/L+NAA
0.3 mg/L+DA-6 0.16 mg/L+4E4 % C 10 mg/L+ Al
% 20 mg/L+ FEHE 30 o/L+Fiflg 6 /L.
42 STAE IIMMRERNMARRERE NAA S
DA-6 HJ MS 157 B h A4 KA LI

WF 722 NAA 7E 0.1~0.5 mg/L i L gy & A4
FRAG LA FHUS19.200 A AL 45 L R NAA WRIEN
0.2 0.3 mg/L I35 AT B2 i3k 3 MM AR R,
Hd NAA 5 0 mg/L BPARK 2 2 v T A4, A4
FRE 25 PR AIG, IR IR D AR B R 1238 AE
T2, HREmiC kR BI85, s 2
SHARRIA . ZREHEL 2 NAA 4 0.3 mg/L I
NEGEAEKIRE . SATABERA AR, A6
FAIRAE N A B 5] A AE K575 DA-6,
WG AP 9 TG B Y 35 (1 0 2 LA 4 HE 4 AR 2F
A RT28), IR R AR BRI AR ), AHIF U4 SR
s B FREERUNIN DA-6 Xt 3 AN R AEK
AW ER, 47500 DA-6 0.08. 0.16 mg/L i, &
MREL, MRS #E T RSN NAA AR,
{H DA-6 WL miN i AR . PR MS K
FEE A F IR I NAA 0.3 mg/L 1 DA-6 0.16 mg/L
B, AR EAE. BT A FER AR NAA
NEAARBOREN 12~18 /AR08, iAW 55
A DA-6 A5 AEMREOL RS, SmikF] 30 5/
B, KB DA-6 10 LNFAAREE I R+ b2
1. Pk, Ho@Ea S 3 AMFRAR IR FRERN
MS-+NAA 0.3 mg/L+DA-6 0.16 mg/L+ 445 C 10
mg/L+JLEE 20 mg/L+J#H¥ 30 g/L+E5i 5 6 g/L.
43 THE 3 MMREBREREEENRM L- 2K
SEE

AT FUIRE T 56 3 5 7 IR RS v B S AU
&, WA GC-MS 73 MR 7% 38 3 AMFh
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VAL 3 AT BER B L- RN 2 1 s R R R
€, TRERATRESMA S S R bk SR ER,
SCONAT 3 /MR T BERR ORI LR B 7 e
&, B AR . W, ESAER. . B
J& 3 AR ) e B T SR AR LR A R R I B0
fiKs W mREER, H5Ek L- & &2
B RE 1 BTade i) 3 Mo BERR SRR IK) L- i 25 B e
G2 2 L R R e 1), H R B e 15
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