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Effect of Different Hormone Ratios on Callus Induction and Flavone

Accumulation in Polygala tenuifolia
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[ Abstract | Objective: To study the effect of different hormone ratios on the callus induction of roots,
stems and leaves of Polygala tenuifolia, and determine and analyze the amount of flavonoids in roots, stems and
leaves of P. tenuifolia. Method; With MS as the basic medium and roots, stems and leaves of P. tenuifolia
sterile seedings as explants, the effects of 2, 4-D, NAA and 6-BA on callus induction and flavonoid accumulation
in different parts of roots, stems and leaves of P. tenuifolia were determined by orthogonal test. Result: 2, 4-D,
NAA and 6-BA had significant effects on the callus induction rate of roots, stems and leaves of P. tenuifolia. The
optimal callus induction combination of leaves was MS +3.0 mg-L™"' 2, 4-D +1.0 mg-L ™" NAA +1.5 mg-L"~'
6-BA ,the optimal callus induction combination of stems was MS + 1.0 mg-L™' 2, 4-D +3.0 mg-L™" NAA +
1.5 mg-L~" 6-BA, the optimal callus induction combination for roots was MS + 1.0 mg-L. "' 2, 4-D +1.0 mg-L "'
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NAA +1.0 mg-L "' 6-BA. And 2, 4-D, NAA and 6-BA had significant effects on flavonoid accumulation in the
stem callus of P. tenuifolia, and MS +3.0 mg-L ™' 2, 4-D +1.0 mg-L ' NAA +0.5 mg-L ™' 6-BA was the best
flavonoid accumulation combination. NAA, 6-BA had significant effects on flavonoid accumulation in the leave
callus of P. tenuifolia, while 2, 4-D had no significant effect, and MS +3.0 mg-L™ ' 2, 4-D +2.0 mg-L"'
NAA +1.0 mg-L~" 6-BA was the optimal flavonoid accumulation combination, the three hormones had no
significant effect on the accumulation of flavonoids in the root callus of P. tenuifolia, and MS +2.0 mg-L"'
2, 4-D+1.0 mg-L™' NAA +1.5 mg-L™' 6-BA was the best flavonoid accumulation combination. Conclusion ;
Under the conditions, the callus induction rate of roots, stems and leaves of P. tenuifolia is 100% , especially,
the callus of P. tenuifolia leaves was the optimal, which is followed by P. tenuifolia stems and P. tenuifolia roots.

Under the conditions, the amount of flavonoids in roots, stems and leaves of P. tenuifolia reach 21.31, 24.56,

23.61 mg-g ', respectively.
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Table 1 Effect of different treatments on germination and

contamination rates of seeds %
HEF TS ¥
75% 2.1 0. 2% FF5k 0.00" 17.78"
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10% WA R 10. 00° 8. 891
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Table 2 Different hormones on Polygala tenuifolia root,stem and blade callus induction
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Fig.1 Callus growth of Polygala tenuifolia roots

3.3 WEX@OIE SR o S AR

25 A SR AT B BT O 25 0 B N 25 7 4y
- 134 -

B2 EXENRGER
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3 EEMHAEGER
Fig.3 Callus growth of Polygala tenuifolia leaves

WX IR A E S KK R 2,4-D >
NAA > 6-BA, it fE M EH A N MS +1.0 mg- L~
2,4-D+1.0 mg-L ™" NAA +1.0 mg-L ' 6-BA; & %
R ZE @ 5 2 AR IRl 6-BA >2,4-D >
NAA /B ZH A MS +1.0 mg- L' 2,4-D +
3.0 mg-L ™' NAA +1.5 mg-L ' 6-BA; & Z X} &
M5 S B 20 S NAA > 6-BA >2,4-D, f A
ZH4H5 M MS +3.0 mg- L' 2,4D +1.0 mg- L'
NAA +1.5 mg-L™' 6-BA, 14 ~6 0] %1,2,4-D,
NAA,6-BA Xf SRl 25 A H A R A B
FR o MR A 3 AT T A A AR AR 2R s e
U5 T B A U R M I L, 43 ) R HE R AT 45 AL Y
VB UE L8, A th R X A N iR R 25 i
BitH 4035 S R K 5] 100% , H K #5884, 81 %
I, Herp JG LA ) 05 20 SUA ROIR B B i, H Ol 25
FIAR .

®3 ZERZMHBGHRAFSHNEZKE ST
Table 3 Analysis of orthogonal test results of callus induction from

roots, stems and leaves of Polygala tenuifolia

%/ mg-L! WS R/ %
A5

2,4-D NAA 6-BA Pics 2% -
1 3.0 1.0 2.0 92¢ 88.8¢ g87.2'
2 2.0 3.0 1.0 78. 4% 81.6' 83.2¢
3 2.0 2.0 2.0 86.4° 75.2" 88!
4 3.0 3.0 3.0 73.6"  95.2" 90.4¢
5 3.0 2.0 1.0 83.2' 78.48  97.6"
6 1.0 3.0 2.0 97.6"  94.4" 80"
7 1.0 2.0 3.0 91.6° 100° 89. 6
8 1.0 1.0 1.0 100° 85.6° 92.8°
9 2.0 1.0 3.0 89.6%  91.2° 100°

3.4 BEXNBEHBENEE DSR2
A5 2 B 5 O AR b e AT W B T
2O T RS o0 M S5 R WA 7 ~ 100t 7 A,
AN T ZR B0 b S R C T 0 28 75 AS [] 8 a7 A 5 2H 21

o A R 22 5 AR X AR AR A A 2

x4 ERERBGEARESHESN
Table 4 Results of variance analysis of callus induction of Polygala

tenuifolia roots

JEKW PR HmE HUr F p
2,4-D 960. 109 2 480.054  119.622 <0.01
NAA 535.629 2 267.814  66.735 <0.01
6-BA 243. 847 2 121.923  30.381 <0.01
W 80.262 20 4.013

x5 EEERGAHRFSHESN
Table 5 Results of variance analysis of callus induction of Polygala

tenuifolias stems

JrEKWE CFIrR AmE H5 F p
2,4-D 513.707 2 256.853  42.07 <0.01
NAA 161.707 2 80.853  13.243 <0.01
6-BA 870. 827 2 435.413  71.317 <0.01
% 122.107 20 6. 105

x6 EEMRGAHRESHESN
Table 6 Results of variance analysis of callus induction of Polygala

tenuifolias leaves

JrERW PR AmE HT5 F I
2,4-D 85.76 2 42.88 4.853 <0.05
NAA 395.52 2 197.76  22.381 <0.01
6-BA 331.52 2 165.76  18.76 <0.01
% 158.622 20 8.836

ZUrp B & 5 1Y S AR YA 2,4-D > NAA > 6-BA, L)
MS +2.0 mg-L™"2,4D + 1.0 mg-L™" NAA +
1.5 mg-L~" 6-BA Sy ficH # il B L4 4 5 4% B K i
RRZEA U A b R S R e AR IR 2,4-D >
6-BA >NAA ) MS +3.0 mg-L ™' 2,4-D +1.0 mg-L""
NAA +0.5 mg-L ™" 6-BA N i: i @il i 244 &
EDORTOrN U R RSN L il A T
6-BA >NAA >2,4-D, L MS +3.0 mg-L '2,4-D +
2.0 mg-L™" NAA +1.0 mg-L™" 6-BA 3 & £ ¥ il #2
EHE, hE S ~10 A7 %1,2,4-D, NAA,6-BA X it i
R A b E A R YA B NAA L 6-BA
Xof 326 5 P 2H 2 b T R R B R e 3 T
2,4-DIJC W] 5200 52 ,4-D ,NAA ,6-BA J3 3l % i 55 AR
T3 A 28 v A R B A T P k5 o (AR i L 2
ZE 55 TS ,2,4-D ,NAA 6-BA 3 Fi i 52 A [6] Wk 2
AT I A AR A A 2 rh s R R R A
FVEE S MRAEIESS O s A9 A AR 25 A
AL A AR R i R VR FETE LG, 0 ) % FE AT
AL EE AR R IE SR, ¥ 3.2 Wi
AP 2% A B3R BT A 1 s 20 2 1 AR R o A
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YA BT L T, SR A N R AR 3R 3 0k, IS
T £ e A AR A A5 2E 20 P B R 21,31 mgeg ! 2K
AL P RS 24,56 mg-g ', A 44U
WAL R H23.61 mgeg ',

F7 EERZFMHAGALEMREZENEZKESHF
Table 7 Analysis of orthogonal test results of flavonoid

accumulation in callus of roots, stems and leaves of Polygala

tenuifolia

. WM/ mg-L7! H ] /mg-g !

i 2.4-D  NAA  6-BA ey 2% M-
1 3.0 1.0 2.0 10.54% 11.64%  16.06"
2 2.0 3.0 1.0 11.14¢ 6.26' 8.56°
3 2.0 2.0 2.0 8. 06 0.29%  19.52°
4 3.0 3.0 3.0 4.96%  19.04° 8.03°
5 3.0 2.0 1.0 13.62¢  21.3* 9.05°
6 1.0 3.0 2.0 16. 18" 5.94f 7.31°
7 1.0 2.0 3.0 12.53°0  13.8° 8. 66"
8 1.0 1.0 1.0 8.88<1 22.27° 8.85¢
9 2.0 1.0 3.0 19. 14® 8.81° 4.219

x®8 ZEERAGALEMREEHFESN
Table 8 Results of variance analysis of flavonoid accumulation in

root callus of Polygala tenuifolia

TrERBE FIM O AmEE 7 F p
2,4-D 52.437 2 26.219 1.364 >0.05
NAA 20. 695 2 10. 348 0.538 >0.05
6-BA 4.554 2 2.277 0.118 >0.05
W 384.557 20 19.228

x99 REZERGEHLEMREEFENN
Table 9 Results of variance analysis of flavonoid accumulation in

stems callus of Polygala tenuifolia

TR FHA AmE BIr F P
2,4-D 716. 883 2 358.441  109.842  <0.0l
NAA 67.581 2 33.79 10. 355 <0.01
6-BA 551.281 2 275. 64 84. 468 <0.01
W 65.265 20 3.263

10 ZEMHAGHAEMRREFTESW
Table 10 Results of variance analysis of flavonoid accumulation in

leaves callus of Polygala tenuifolia

TTEKBE VP AME HT7 F P
2,4-D 41.915 2 20. 958 2.642 >0.05
NAA 90. 236 2 45.118 5.689 <0.05
6-BA 261.473 2 130.736  16.484 <0.01
B 158.622 20 7.931
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