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Abstract: To better understand the environmental adaptability of Rubus chingii from Dexing, Jiangxi, the anatomical

characters of its vegetative organs were studied with optical microscope, paraffin section, freehand section. The results

showed that the secondary structure of the roots with developed secondary xylem and developed phellem layer were

observed. The developed secondary xylem was helpful for adding the roots’ ability to transport mineral nutrients and

water. And the developed phellem layer could protect roots internal organization from heat injury to increase roots’

drought tolerance. It was observed that there were lots of xylem parenchyma cells, wood rays, phloem rays and phloem

parenchyma cells in the secondary structure of the roots where reserving nutrition substance. Vessel element was not only

big diameter but also multiple quantity in the secondary structures of the stem;the developed pith was in the center of

stem, Leaf was typical bifacial,the upper epidermal cells were neatly arranged closer;rare stomata were observed on upper

epidermis. More stomata distributes under epidermal. There was developed palisade tissue and spongy tissue in leaf. The

structure of the raspberry leaf showed the sun leaves.

Keywords : Rubus chingii ;paraffin section;anatomical characters;environmental adaptability
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it T B RE 5T 0 4 LR T . A 5T AP IR I R A AR
A3 B A R R B B I R %o 2 3 3 A A 0 24 1k
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Table 1 The treatments and cultivation medium

hb3 B A

Treatment Medium component/ (mg + L~1)

CK 1/2MS+TDZ 0. 4+NAA 0. 2+BA 0. 1

T1 1/2MS+TDZ 0. 4+NAA 0. 2+BA 0. 1+Hu3R I R 75
T2 1/2MS+TDZ 0. 4+NAA 0. 2+BA 0. 1+$Hi3R IfL iR 125
T3 1/2MS+TDZ 0. 4+NAA 0. 2+BA 0. 1+Hi3R 1L R 175
T4 1/2MS+TDZ 0. 4+NAA 0. 2+BA 0. 1-+$Hi3R IfL iR 225

L3 mmEMmE

FHEF 5 10,20,30,40.50 d W 5E i ALY G L i 48
LB B B T T T S R I T
F5 20 d AR A B GG HALME LR, &
(MDA) £ 8 ] 72 % Fl B A B b 2 B8 (TBA) 3 ; POD
T 1 00 S SR D A K kT 5 SOD % I = SR i AR s
PUmgLE  CAT I 2R i i AL R
2 BREHSW
2.1 AR A 5 % A A SUE L2

t 3 2 AT, 1555 20 d JE IR A B A A4
o arE TRk, KR REIR 75 9%, iR nuik
I R ) 4% b P A A L 2L AR LR KT 3000, 1
HBLIR M BRREA OB A E R A LB 24 B
HPIR M ERYR B 175 mg/ L AbFRIY A 38 % M5 448
AR UH 18.5%,

£2 JTELEBXMEHEERGALAELHRM

Table 2 Effect of different treatments on the browning of
callus of Corydalis saxicola Bunting
e B A H R WAEMGHRE WAER
Number of Number of browning Browning
Treatment
callus/ A callus/ A rate/ %
CK 166 126 75.9
T1 175 46 26.3
T2 168 39 22.6
T3 173 32 18.5
T4 179 37 20.7
2.2 N[F) 4k B X A B % A 4 40 20 4R AL D BT R Y
20|

ALY B (POD) 2 Z 778 T IA N BTk
2 WIBEE e /K 23 a8 4535 35 v AT 3 BR T 1 SR N i
fEad B AL, 7] S 50|k 2R KSR BRE YR R T iR
Joi R SR Ak LA BB PR i 15 5, v R i R Ak, B
ERERSE

A 1 AT, ZE 8 35 50 d P, o B A 5 3 A 4 40
2 2o AL Y BT 1 35 T Rk e HLER B S BT R i,
TR A A PERAEG , B I 40 3R I BR B 45 Ak B2 B E A A 1 4L
Fad E LB E T R S TR R RS R R R

139

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- REZ -

F @ % 201520):138~142

55 30 RESINHUIR MM AR A 45 Ak P8 33 48 Ak 40 g 1% 1k 2
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10.77 U g » min " HLIR MR E R 75 mg/L AL
H98 Usg ! emin ', ¥ BE 741 Usg ! emin’,
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Fig. 1 Effect of different treatments on POD activity of

callus of Corydalis saxicola Bunting
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CAT ZHEYIER HO MR —. MWE 2 7]
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LR A E B S M TR L ZERE SRS 58 20 K
B IBTIR M R A 45 Ak 3 3ot S Ak S M 38 D i K AE L,
P RS T 2.28.3.21,5.33.3.51 Ue g ! « min !,
FERAEFRERR  , X B A A 2 AL S
TEHERRARAR, K537 30 d JE BRPTIR M BRYE BE A 175 mg/L
HIALZEAN , HAR A A A B 3% A 5 4 4L o AL B S
PEBETF AL BERT K.
2.4 AN[E) A ET R A AL B ARG (SOD) 1 1 14 52 Ml

SOD Z Yk N —Fh BB P LR, 2 Y RN
THBRIEMER B B A O A, FLTE MR SR 55 S Y BT
AALRE BT MR S B VI AE O, [RlA, SOD W2 @i
HENFENRPMZ — S 58MEEWAERED,
HIE AR RS B T A U A B TS MR T

A 3 BT, ZEEEFE 50 d N, A5 Ab BA B E AL A
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Fig. 2 Effect of different treatments on CAT activity of

callus of Corydalis saxicola Bunting
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EHEH R EFE TR, ERFRESE 30 X
BUIR IR A 45 Ak B 48 £ 400 58 A I 056 1 34 A o KA, 4
PIHXT IR B T 37.92.47. 47.60. 15.44. 18 U/g, FEEEA
BRI R, UM R VR B 175 mg/ LR AL PR H A B %
AL R A AL s AL B M 3 D B, HOROR PR
MERHEBE Jy 225 mg/L AUALEE, FEXEFE 50 d J5 . B ndi
T IR P 45 A FEE 7 6 5 A 405 A 4L A 4R Ak g O AL il
P F AL FERT A .
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Fig. 3 Effect of different treatments on SOD activity of

callus of Corydalis saxicola Bunting

2.5 R[RIALFEXT N 1 (MDA 7 & F) R0
MDA JRIEWI 41 T & ARG A I S )
WE BT, S E B E Y8R R B AR
J L EAAER » 227 40 MO R Aot 4R PR B8 B 0 3 358 A 41K
LRSS . M 4 AT ZEREFR 50 d 9, X IR A B E A
PrtH NN 1 & B O B a H HRR L iR IR i BR iy
AEFR T , BEINBTIN M BR ) & b B B A AN —
BEEHEETRE EFAMBE. FExFFRE 0~20 d,
BINBTIR MR 1 & AL Bl mE MG AL M S &
PR TFALPERTA KT, BAESEFR G5 10 RIS INHUIA MR
HIBAE A i A DR 2L U TN I & B R iR A, P L
IR IMAERHR S 75 mg/ L HIALERA 0. 189 pmol/g FW, Huxif
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HEAIK 0. 158 pmol/ g FW; HLIR M ERYK & ok 125 mg/ L 4k
PRy 0.192 pmol/g FW, LEXf BRA 0. 155 pmol/g FW ;i
U I BR VR B 175 mg/ L iy 4L 3 0. 169 pmol/g FW, Lt
Xof BRAEK 0. 178 pmol/g FW IR M FR MK FE y 225 mg/ L /Y
Ab3EHy 0. 163 pmol/g FW, HEXF BEAK 0. 184 pmol/g FW,
Fi9% 30 d JEBRHLIR AR FE 9 175 mg/L i abFRAh, H
REAILE T ERMGHL W B &R & T AT
MK, 3R 50 d R &b B A B E A AL TN —
BEEY AERE, Hhx e Efpmasnmn—
WS B R O 2. 432 pmol/g FW, Tt 37 i BR ¥& FE R
175 mg/L AL P52 7 A0 A R T — B8 5 B iR
XA 0. 674 pmol/g FW,
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Fig. 4 Effect of different treatments on the content of

MDA of callus of Corydalis saxicola Bunting
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HI7= R E Y AL G R P AT ML, B,
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w08 AL E BT AN A BB BR M L L IR I

PUIR MM R 2 —Fi P A AL, S SHEY R N 16
AR BR T S S BUIR i AR -4 D H KA 3R Bk g S Ak
R TR Y B DU B TR % A, B 1k A Ak i e
R EN . DI, 76 4 A 4H 2% 37 Hh R I R
FATFIRGR S A B A 5 41 S35 i AL ) R, i 9% A
AR B O DU IR I R B 0 2 1% 37 3 v, 45 SR 6 00, B
UIR I AR A 25 Ak 3 5 35 3F @46 A 2Lt AL Y
(POD) B4 fL4 54k B (SOD) Fl it 48 AL A il (CAT ) i
YR T I, AR5 50 d WAL BA Mg A 4
2L S L Py s (POD) FiTiE & Ak 52 4k g (SOD) 3 %

YL AL BRRT R , ERE SR 30 d NAALHIE B A 41 41
F3e A AL U (CAT ) YT M 18 1R T Ak 3R AT B 7K, BB
ERIMBLIR AR 5 7T LA 3R 155 2 B 0% A s 4 LR B A AL Bl
T, HAh FEBEAEFR Y B FUIR ARV BE S 175 mg/L
HIALER, A B E R A S Mt AL B AR T HEA
AEHR, HUEALBEIE M 5RO SR M R A
JLA SE AT 3 NBEAN 3G 55 B BOR B BT IR I AR 1Y
AR EE A H U AR o L) MDA & &3
EF TR, HZEREFR IS 20 d N4 A0 HILA B 3 A 4H 2L
MDA & & ¥ i F &b 22 5T /9 7K F 5 P10 IF 1 B2 ¥k B
175 mg/ LIYAL B H 8 B E A 4L MDA & BFE %
ANREFEM B AR, BRI R)G 30 d Hoa i At
21 MDA & 85K F 4b 32 1) 7K F , U6 BA 38 bt 35 i R
J&i R LATE— %€ I [8] U 22 R i 1) ik 48 fk . MDA & & ]
PUR A BE A AR Z B R B, A H LU S
AR AR AR 77 A I ST B 25 R R, e 3G 57 20 d
PRS- Ab B 2 B 5 AR 2 21 ) AR 1L R R B AR T o R
FRHUIR MR YR BE Ry 175 mg/L A4 B, A8 B i A i 4
LU ABAL R B AR, YL AS I HTIR M BR T AZE — € |
MK EER AL ISR 7 A4, X 7] BE PR i
BRI T A B A A R BT A AL B T A , AT T L) 4R
R EE A H R BT A RE T, VR 2% 4 Y B A ) ot
SAEMBIH R EEL.

HFFE LIS [R) Mk BE O BRI R 430 % I T 3% o7 Ak
A E—E R E FRE S EER AL MEEA
PR E M AR T AR LR (A LR & & 0, B 5T AN
PUIR IRV BE A 175 mg/ L FIRCRERAE,
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Effect of Ascorbic Acid on Browning and Activity of
Antioxidant Enzyme of Corydalis saxicola Bunting Callus

SU Jiang,CEN Zhongyong,FENG Yanlan,JIAN Zhichao
(School of Chemistry and Bioengineering, Hechi University, Yizhou,Guangxi 546300)

Abstract; The effect of different ascorbic acid concentration on browning and activity of antioxidant enzyme of Corydalis
saxicola Bunting callus were studied in this experiment of which Corydalis saxicola Bunting callus was used as the
materials and was cultured on solid media. The results showed that the browning rate of Corydalis saxicola Bunting
callus of treatments with different ascorbic acid concentration were lower than that of the control after 20 days culturing,
and the browning rate of the treatment with 175 mg/L concentration of ascorbic acid was the lowest with 18. 5%. The
activity of antioxidant enzyme of Corydalis saxicola Bunting callus of the treatments with different ascorbic acid
concentration were higher than that of the control throughout the culturing phase, the activities of POD and SOD reached
the highest value after 30 days culturing,and which of the treatment with 175 mg/L concentration of ascorbic acid were
the highest with 35.24 U+ g ! » min ' and 162.79 U » g~ '. Also the activity of CAT of the treatments with different
ascorbic acid concentration reached the highest value after 30 days culturing, which were higher than that of the control
with 2.28 Ue g ! emin ',3.21 Ue g ! emin ',5.33 Us g ! emin ',3.51 U+ g ! » min! respectively.

Keywords : ascorbic acid; Corydalis saxicola Bunting;callus;browning;antioxidant enzyme

IR S e 4K 9D 4K

HEF R RS 8 JT 5 AR MR A 2 600 LA IRIR SR 12 Juii B BTk KA A EARM/NER%M 2 A4«
FRRIFAEGERME B3 50 bL, KPLBAFAR 30 kL, KRB 20 ki, FohiE 15 k. SBPEEFZF/NEK 7 d Hl
20 d JRBEEREE K 300 4>, HE S AT HERWE B X/ 12 KL O7kL 2300 J0) . £ AESREFR 30 d £HFFHE
& a M ERAER 10 kL, EEEEFR/NG P I m WL GE LERIR T — L3 8RS R 500 1,
R IR 12 B, 3 EARK RN BN G IEF 20 d 4558 300 1, MoK RAEZDRE Ehimd &
WF 12 B, FEARWEFSZFER 80 b, IIMBFRRE 200 kL, LLAHARFED #) 200 kL, LK 150 b, FHEES
¥E 15 0, IKICERAE 100 kL, RIEFEMRRFREMN HZE 30 RL, ZLE57% 50 hi, BZEIE 50 k. 470 100 ki, HES
BR 100 hi, BEARENAE 100 ki, JCHITCEE S ZEHE 100 Hi(9 FHL 138 Ju, —M&ZEH 9 i 290 J0) . FRIE MR H Bk in
FEERZR 20 JOH R RRTTRE : th AR 5 21 i K BR 5% W 5 22 4F S0 A (L M 00 4 A 2T BRAR P& 20 #R 38 7T, 100 #£ 130 T4, if
IRV 2247 2245 20 B 40 J6, ZIBRARTPUZE2 20 #R 40 T, INERLLE 30 # 40 Jo, FEEER 30 A 3070, %
I RAE AT 30 #8130 J6, WM& A P G4 ih 20 BRKHE 96 JC. &G 30 #7 30 Ju. far = RIEIUZE
5 AR 10 BR 60 Jo. FERIEFRFRREF AL 10 con TEIAR M EE RO H K 15 2F 30 J6,9 R 280
TG fif 22 PUZEFRHE A BIRRALE R RFF B K 50 2 30 J6.300 2F 120 JT., faf 2= PUZEAR A H B 50 #F 120 JT.
B KALKHE 10 R 40 T, far = KAEFE I M) H 2¥ 30 AR 30 JC.
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