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CORRELATION BETWEEN GROWTH DEVELOPMENT AND
BIOPHOTON EMISSION OF ISATIS INDIGOTICA COTYLE-
DON EXPOSED TO MICROWAVE RADIATION
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Abstract : The effects of difference length microwave radiation Isatis indigotica on germination ratio, activity of amylase, ac-
tivity of ALT, activity of AST, activity of proteases, concentration of soluble protein, free amino acid concentration, DNA
concentration, cotyledon area and biophoton emission were studied by using the seeds being irradiated with microwave after
soaked for 3h. The results show that microwave radiation treatments with different time can improve the germination ratio,
activity of amylase, activity of ALT, activity of AST, activity of proteases, concentration of soluble protein, free amino acid
concentration, DNA concentration, cotyledon area and biophoton emission. And the microwave radiation of low doses can
stimulate the seeds germination and improve the cotyledon development. The effect of 8s pretreatment of microwave therein

mentioned is the best for Isatis indigotica fort.
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1.1 #§

PAFATE (Isatis indigotica Fort) 3L ¥s#16 , #A 16
FhF R A8 K FE B it
1.2 FHik
1.2.1 HEERBLAERMTFHEL

LR 0 BHR AL EA (X IR, CK) , 3s 3
REFELA (3s) ,8s THUEALHA (8s) ,13s b FHLA (13s) ,
18s T AL B 40 (18s) . FEBUMFRLENE , R/NI ST
PR T AE KRN 3h, B AR T B ABEY
(2450MH, WD700) 48 B #h F 0s.35.8s.13s.18s ., 7
BHH1.26 mW « mm > &R FIRFEN, RS7E 25C
FRREEFRAHATIIE, W2 0. 1% HeCl, HE. F+
2/ EFIEE 10ml MS 3E5H.
1.2.2 &4sHmNE

HEMMRBULIE F70.5¢ H+ 6 REYFH
HITHARYERREERE TN E, #RRT%S
% S0k 7 B BT 2K 1Y R4 O E 433 % R
ALT kit (No. 20010819 ) #11 AST kit ( No. 20010820)
(AL IbARRZR G BRI A PR R R AL ) s TE M B 1Y
BT RE « FM-TE b B 9 48 B B3 ME 8 & BB 3
B MR EANRRENE FESRX
B R AR MR E  FR 0. 55 T, m
Sml 10% B Z.88 , KIS BT B ,8 000g B.0> 10min, R /5
FAZEB/KE A 2 100ml, S I = B iE # 170 B &
EREWE, FESRXER7 ], Ea B RR &N
%€ : ¥ Ff Chripeeshs F1 Boulter J5 ¥l € 2 A g 1%

1

M EAERN TN FH EEE KRGS MM

21 DNA fy#282. DNA {1 32 B # B8 EPICENTRE
Master PureTM Plant Leaf DNA Purification Kit 7%
BEAT. SRS F Y BTN ERE R Y OD A, FF 45
H DNA &8 (ug - g 'FW).

1.2.3 ZFXRHERHNE

BMFHERERNETZFH, UKB S IE
AREFE FHERHNERAEXE CID 247 &
HEFY (CID. INC CI-202) H#4.

1.2.4 WX TRESBRENAE _

A 6 T 58 AT R B BT E SR B ORI B AR
(APD: SPCM-AQR-15). 1 FA Y X F RS R AL
10min Py 50 Rifh FREH AL F B FHERR; F
A 156 F AR SR 2 L 10min PREBRSE BAL AT
FHFER.

1.2.5 Zitsath

BEHZREA Duncan’ s B ES i
b8 ER 1 P EHEEPFEHEFEERL
BZARERENER, EF1 582 S5 KES
WAHMRFRRRNCEZERE BENEER.

2 HEREHH

WHEMFHEZ EERENTFHZ BN
T g R R, R E] K B Bk TUAL 28X
BMTFHEAR EHBEE FEBEE. EOE
HEARSE BEEERSE.ADNASE.TF
WEREFEEHBMEHEM. SXTRAL,3S Bk
BOHMTHEARERET 3.9% (P <0.05) . JEH B
TEVERE T 29% (P <0.05) ALT BEHEE T
22.6% (P <0.05) AST BTG M T 32.9% (P <
0.05) BHBEHERRET 5.6% (P <0.05) FEH
FERIERT 14.8% (P <0.05) WHEEREE
BET25.6%(P<0.05) . 5DNA S BEET

2.1

Table 1 Influence of microwave pretreatment seeds of Isatis indigotica on physiological and biochemical parameters of Isa-

tis indigotica cotyledon

CK 3s 8s 13s 18s

Germination ratic (% ) 36.6 +1.8d 40.8 t3c 50.6 £4.2a 49.3+2.5a 45.6 +1.9b

Activity of amylase (mg + g™'. min ') 1.30 +£0.11d 1.68 +0.11¢ 2.48 £0.13a 2.01 +£0.13b 1.63 +0.14¢
Activity of ALT(Ug™! FW) 23.5+1.40e 28.80+1.79db 32.76+2.15a 29.6+1.80b  24.50 +0.93c
Activity of AST(Ug ™! FW) 15.80 £0.84ed 21.00+0.82b 23.60:0.29a 20.1010.052¢ 16.30 +0.48d
Activity of proteases (U.g™' FW) 7.17£0.25d  7.57+0.20cb  8.50 +0.35a 8.26 +0.21a 7.35 +0.18b
Concentration of soluble protein (mg g™' FW) 14.80 £+0.06e 17.00£1.08d 19.50+0.84a 18.10+0.37b 15.70+0.70c
AA concentration ( wmol amino acid/mg, protein. h) 69.50 +4.99db  87.30£5.50c 120.00+7.10a 125.00+9.03a 75.00 +5.68b
Concentration of DNA (pg - g™ 'FW) 225.0+25.1e  245.0+22.5dc  353.0+29.9a 278.0+45.6b 255.0+39.2¢
Area of cotyledon ( cm. plant™') 0.431 £+0.01e 0.501 +0.01dc  0.63 £0.02a 0.57 £0.02b 0.51 £0.01c

Note; AA—free amino acid concentration; ALT-—alanine aninotransferase; AST—aspartate aninotransferase
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8.8%(P<0.05) . FHEMHAT 16.3% (P <
0.05);8s Hikbs, KA FHARERT 14% (P <
0.05) JEMEEIEHIRE T 90% (P <0.05) ALT §
TEWRE T 39% (P <0.05) AST BRIEMHRR T
49% (P <0.05) EHMIEMHRE T 18.5% (P <
0.05) EHRERERT 31.8% (P<0.05) . IFE
AEREIBIEFET72.6%(P<0.05) .. DNA & &
#HT 56% (P <0.05) FHEMRGKT 47% (P <
0.05);13S Fsbs8, K FIHARER T 12. 7% (P
<0.05) . EMEIEHEERET 77.6% (P <0.05) .
ALT B7EHEARE T 25.9% (P <0.05) \AST 475 4%
BET 27% (P <0.05) EHBHEHEERET 15% (P
<0.05) BHASEERBE T722.3% (P<0.05) i
HEEMEERIEST 79.8% (P <0.05) A DNA &
RS T 23.5% (P<0.05) . FH ALK 32.2%
(P<0.05); 188 Fisbs, KM FHEERE T
9.9%(P<0.05) . EMBMEHERT 24% (P <
0.05) ALT B§/E 1R T 4.3% (P <0.05) (AST
EHERT 3.2% (P<0.05) EAMEHES T
2.5%(P<0.05) . BEEHGEBEFTT 6% (P <
0.05) WEEAEMREEERT 7.9% (P <0.05),
5 DNA A B8 7T 13.3% (P <0.05) . FHEHHE
KT 18.8% (P <0.05).
2.2 MREXFHEIEERRN

ME 1 5 2 FafLLE 8, A R E R B R
BB AR R F RS AV FRIRERA Y
B, £ EETE 200 1 45h KFEEFRF
(Fig.1) , 2 3s K BH MR BEM FEY A TES
SRR TXRA 4% (P <0.05) F151% (P <
0.05) ;4 8s TRI AL BB FAEYIE FRIBRE
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Fig. 1 Effects of microwave radiation on biophoton emission
in seeds of Isatis indigotica
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Fig.2 Effects of microwave radiaton on biophoton emission
in seedlings of Isatis indigortica

A8 F B4 137% (P <0.05) 1 99% (P <
0.05) ; 2 13s B AR R FAE Y FHRSTRE
S ETFX R4 72% (P <0.05) f1 66% (P <
0.05) ; % 18s AL A R FAEYOL FIBIRE
AP E Tt R4 38% (P <0.05) f1 18% (P >
0.05). FEMIE BTG 2 K (2-day-old seedlings) 16
K (6-day-old seedlings) HIFS 5 4h & P (Fig. 2) , 4 3s
B AL RS I S E A Y e F R AT E 20 R T3 R
#H 40% (P <0.05) F118% (P >0.05) ; £ 8s ik AL
HBEBESEEYETFEMNBES NS T RA
65% (P <0.05) F144.5% (P <0.05) ;22 13s 143
AEIEFS AN A YL FAR TR B 4 E T X ERA
54% (P <0.05) #138% (P <0.05) ; 2 18s g4t
MBS EAEYETFREHNEE> NS THRA
25% (P <0.05) #113.8% (P >0.05).

3 e

EYEREEIRT R ERE AR EZE
SR IR TR BT YRR E R
RN AR , JE PO P E RGN A T
IERAM SR A R F R E X A BE BAHEA
ERIBER, RAME T #HFRFHHEIETE
SR BE , R O A 4%l A T 3 (91, 40 iR B itz
B VAERKREMBKSR) HA LUESE TR
SHRBER R, S S A YL TR R E
K. AP R NG HBRS WA B FRT A
YL FRAPERE B ENR TXHRA, ALY T
BERES KR M E T REEEE B
HEORSE WHEEREE . E DNA F8, /7
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FHER, Fit R T ERYEIIEMLME, X FTIME
BRI B2 50 1k 05 4 5 B 405 0 SRR B b T RO A AR
A EEHTHER BHNEEKRT.

FLHIRZ, T Bl R P80 e RSN 6 R 4
FHF HFARKSFUREER BKILEY.
BBRSE YR S T M B (2 450MHz) BE B 515
THRERY EAIRE R SR, AT 388 (3%
W RE) T4k N IARE. T35 M PAAE T L 48 B A0 15
IR BHR S0 BB B, 1 10 3R SR T 1A
WE 5 B R KA T RH , BRI 2L Sk M
MBS LR B F IR, 4 7 LR B R 1R
e, I EE 5 AR e B RAN FET,
TEAAE MRS T34 08 1 IR B0 A BB i, L
Pl B LR R bR, SR E K, R T4 A
FETEHRRERSEITH, SBWBNEES
FHEFHTARE A TEVIGE-BERR
BT R G H L FIEFERES, R— R sk R
IR RLES, IR HEA ), R LSS R AT R
B, BAETAH, BB RASE L FEES. Sk
B — A P, B L R IR A R
MU BB A AR E K TX R, BT,
EHRBHANMERELBP, 53¢ A i 4
SR TR A 45 B0 B B R 4 34 P R B A, 3
RO AL A ) LR S B (MBS
BEEH: EAREN BEURSR WEEAERASE.
EDNAGE) MHTHEAE AYNTEHEER
FHEEERLMARTNEE, BARAYERE
s )i

25 SO ST IE B , B4R S (5] e ] 60 1 O b 388 e s
B THRAERE KA RAER, BE4TE,
LA 8s BIAb S R BRIT , X — Bt B B WY AR AP 25

WAV RRIE SR , MR RAIRE,

REREELPHREF T RER>E.
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