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Effects of Phenolic Substances and Related Enzyme Activities in the
Process of Tissue Culture Browning of Artocarpus heterophyllus Stem
Tipsof ‘Haida 2’

DING Yan, GUO Jiahui, FAN Ziyun, XIANG Xingxing, GAN Yulu, MIN Tianyu, YANG Ting, FENG Feng,
YE Chunhai

College of Coastal Agriculture Sciences, Guangdong Ocean University, Zhanjiang, Guangdong 524088, China

Abstract: Artocarpus heterophyllus is popular for its sweet fruit and has a very promising market, but conventional seed
propagation makes it difficult to maintain its excellent traits and the grafting method has a very low survival rate. The
technique of tissue culture and rapid propagation has been widely used in the propagation of many rare and valuable
plants, but there are no reports of its application in the production of A. heterophyllus. In the process of tissue culture, it
was found that the stem tip of A. heterophyllus was severely browned, which led to the difficulty of establishing asexual
reproduction system. In order to effectively investigate the measures to overcome the browning, this experiment took the
stem tips of A. heterophyllus ‘Haida 2’ as the explants and inoculated them into different concentrations of PVP medium
after low-temperature pretreatment at different lengths for primary culture, the browning rate and germination rate were
calculated after 15 d, and PPO activity, total phenol and total flavonoid content were determined to explore the inhibi-
tion of different concentrations of PVP on browning in stem the tip tissue culture of A. heterophyllus after
low-temperature pretreatment. The results showed that the browning rate of A. heterophyllus explants was the lowest
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and the germination rate was the highest after 12-24 h low-temperature treatment of stem tip and then in 1/2MS medium
supplemented with 2.0 g/L PVP. The experimental results showed that this method was beneficial to the proliferation of
A. heterophyllus explants. The purpose of this experiment is to promote the establishment of technique of tissue culture
and rapid propagation for A. heterophyllus, with a view to providing a theoretical basis for the construction of the A.

heterophyllus seedling breeding technology system and its industrial production demonstration.
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DOI: 10.3969/j.issn.1000-2561.2023.03.013

% %% ( Artocarpus heterophyllus Lam. ), J&
TRBIRW B8 R 1R, WK, &g
B ARARE T — B Z Rg 23R,
PRI SER e Az 20l , isgnise) . KRiEbt
SR, WHEENM . X MPARRNEAES
MIZGH . R E™

H, 38 0y B0 Jy 3K 32 5 S0 AR B
I SR AR P T SRR NS &
AR A3 B TOME A ORAEAR AL R AR S R, =
£ R N ST 1A By L s SR E 12 Yl
FECRBUGH BRI 1k, W] AR REA
o RAER . H PR S AR B 2 R, IR
e R T 5 B I5 g, s 2 B R P

LAV SRS P () B, FER N
PAF KB E—BUNF T, IR R R
Rk, BA AT s, Hifed
£ OFRRE L M S A AR R TIZ N . AT
BRI FH 07 3 % = A A M A o 4 2% 3R R AR
BTV, (B AR W 25 AR AT B
Fe4fi . 1960 4E, MOREL!g ) Ik AL 7 22 iy
LRI oAb AR . FITILE R T iR
2 5 RS R, SRR
by, FECUEDIE S TR EREA R,
A =M E LS

JE R RSN Ty, A B AL AT 2
BEE A S AR B (24 AT 2 B, PSS AMEIR A5
A E TR AR A, AR LB AL T 2 FUY
B RS SRS W FR R s . A EAE
SR SEIN Ty, BRI A W e A S AR A I
(4 A AR A 0, X SEAE ) i A e 18 18
BB B BRI, Ok B9 i A i R AR X
— B, FHEEREWRNCEFRY a2 B, F3
AMEAERAE AR AETS, HRR A K A2 B0

W A AU SRR el B R B R
A 7 N O /N 1 40 2 sl e 1 s R S
JoIBl O R RS A T AR, AR

R JE o B AT B Al ASBIF S LA 3 3 28R
NRPEE, W ARG (4 °C) AR KA
Rl & PVP XS SME B AL AR, I 45 4k B
NZER PPO {1 ByRY S i, LI IR A M
TR AL FREN R, WISTERHL
B R A B I R R R S,
AS] O g et e 8 B M B8 T R R Bl Al
YRSV (7 S g S T8

1 #RlERZE
1.1 ##

AT WK 2 50 A M A
K BT ARG EER A L e PRI M, R R $haiot:
ToI HUE AR, FERE R RIET TR A o, SEIR Ry SR
FR 12 MS B3 3755 )NAA 0.1 mg/L, JiE#% 30 g/L,
B 5.5~6.0 g/L, pH 5.8, H5FERJE(2441) C,
HEHR B 2000 Lx, JEHR 10 h/d, S5 FH 2577 )
K B 22 sk wl B k)

Zoid Rm K F S, A IME R R &
KEEFREET, BACPRERD 30 i, BHEER 1
ATAZE, 3IREE . 15 d RS ®EIMERE TS
YR AR, K (4 °C) AbBRR ]2 I H
12, 24, 48 h, 15 d Jaoril gt HAR b3 Sl 27 4%,
FHIE H: PPO P B 2 i 5 410 14,

HMERZ L 12~24 h BRI AL B S K 3 AN
[V BE Y PVP (3R Z AL g Beli ) Kr 56, 15d
Je G AR LR K 2R R, 0 L PPO T
P B W 2 I
12 FHik

HME R @ AUt 0.1~0.5 cm ¥ 01
b CE 1) RALCF S A i 28 % &
Wik,

W 25 R =175 Hh IR 2F I 8RR e o 2 A i 4
A< 100%

oy AR =48 1k 1 A ME R B [R]HE 42 Fh ) S
IRIREL X 100%



564 o AE A F AR

%44

A WE T, GBI B: W2 2%, WRIEMETRIS; C: WE3IR, BEWE,
A: Browning grade 1, with obvious browning at the edges; B: Browning grade 2, browning extending to the middle;
C: Browning grade 3, complete browning.

Bl SMEFBEERSE

Fig. 1 Classification of browning grades of explants
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Tab. 1 Effects of low temperature treatment time on
browning of stem tips of ‘Haida 2’
Job T i) Wi B

Treatment time/h Browning rate/% Germination rate/%

0 58.89+4.01%* 38.89+2.94%°
12 46.67+3.33%P 56.67+5.77*
24 33.33+1.93° 57.78+4.01%*
48 55.56=1.11* 35.56+4.01°°
P<0.05
P<0.01

Note: Different lowercase letters after the same column of data in-
dicate significant difference (P<0.05), different capital letters indicate
extremely significant difference among treatments (P<0.01).

22 AFE PVP REXEEEZRAZBUN
A0

N 2 Pizs, PVP BYAS NN 3 2 2 S R 45
TR 28 15 .35 . PVP YREE S 2.0 g/L B,
WALREAR, B2 RE o, A8 15.56%F

A: GRBALEL 0 h; B: RRTIALEE 12 h; C: R TAL AL 24 h;
D: fRIEAbH 48 h
A: Low-temperature pretreatment for 0 h; B: Low-temperature
pretreatment for 12 h; C: Low-temperature pretreatment for 24 h; D:
Low-temperature pretreatment for 48 h.

B2 ‘BXK2S RETLEEMEEKER
Fig. 2 Growth of explants after low temperature pretreat-
ment of ‘Haida 2’
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2.3.1 PPO &M WE SAFIR, ‘K25 ¥
B 2L 2 IRIRAL BR)S , KN PPO 1Y I 5T

®2 PVPREN ‘BX25° EXRBUAIZIT
Tab. 2 Effect of PVP concentration on the browning of
stem tips of ‘Haida 2’

PVP ¥ i . e
wE WL P
PVP concentra- R ..
tion/(g-L") Browning rate/%  Germination rate/%
0 56.67+3.33*4 36.67+5.09" B
1.0 31.11+5.88° B 41.11+1.11°B
2.0 15.56+£2.22¢"8 66.67+3.85**
3.0 33.33£3.33B 40.00+3.85°8
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B3 HEEIMEGTE PVPIEFEFHERKESFER
Fig.3  Growth and germination of A. heterophyllus ex-
plants in PVP medium
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Fig. 5 Effects of different low temperature treatments time on PPO activity, total phenol content and total flavonoid
content in stem tips of ‘Haida 2’
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Fig. 6 Effects of different concentrations of PVP on PPO activity, total phenol content and total flavonoid
content in stem tips of ‘Haida 2’
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