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FE: IR Zn, B BCjEXS XS ML (Spatholobus suberectus) 3 RSk &4 AR B RS, SRS TR Wi, X 8 s R &
B MR AR PAL AL BT IR . S5 REI, Zn. B BCHERNS R R A B, AR A S E. PAL T
PN, oA 50 mg L ZnSO,+10 mg Lt Na,B,O; 10H,0 %8 Il B (AT i 2K 1 i & B i, 3% 0.89%; Jitif] 25 mg L
ZnS0,4+50 mg L Na,B,0; 10H,0 X I i ) i s i & B A1 PAL 5, 209009 4.65%. 29.47 U g 'mint. (A, & HERECHE
Zn. B REAEEEXS LR 5 AL &L 2
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Effect of Zn, B Fertilization on Flavonoids Accumulation in Spatholobus
suberectus Dunn.
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Abstract: In order to understand the effects of zZn, B fertilization on flavonoids accumulation in Spatholobus
suberectus Dunn., the changes in contents of flavonoid and soluble protein, PAL activity were studied by using
foliage spray. The results showed that the soluble protein content, PAL activity and total flavones content of S.
suberectus increased spraying Zn, B fertilization. The soluble protein content was the highest for 0.89% treated
with 50 mg L' ZnSO, +10 mg L * Na,B,0; 10H,0. The total flavones content and PAL activity were the highest,
for 4.65% and 29.47 U g 'min %, respectively, when S. suberectus were treated with 25 mg L™ ZnSO,+50 mg L™
Na,B,07 410H,0. Therefore, reasonabe fertilization of Zn, B could promote the accumulation of flavonoids in S.
suberectus.
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Tl S A2 S S L o R 1) B PR 31 AR SR
T Zn. B BCHt 61T XA i s AR SR AL S AR 2R
ZESE, BRI VEALRREE Rk 220l Zn. B JIE
SEAEEIR AR, AT A IR A A AU, $R
PRI D27 A G

1 BRI S

1.1 RS HUA L

WIS 78 MG TITZES L (FR & 113056/,
164 23°34"), SN 21.2°C, FBE/KE 2 176.3 mm,
FEHBEI % 1175.0 h, BEN A, HREE.
AR, LRREEAS, ML, SRIER. Bk
T U AT A A 3 b D 2 RN AR B R o 4T 3 e R
o, H IR TE, pH 4~6. RIS HTZ T EI AR
K2 7 Mol AR 25 B R B R T AR S0 = 5,
+4rh 4 Zn 75.89 mg kg, Cu 3.49 mg kg?, Pb
16.84 mg kg, Cd 0.05 mg kg F Cr 0.03 mg kg™,
T e R A A R AR N AR E A R
FriE(GB15618-1995).

1.2 #8

AL XS if R 22 v e MO R K R e kR S
FEAR B B AT N %5 08 N SRR A S B AR AR
.(Spatholobus suberectus Dunn.).

RIS T 2017 4 3-5 HAES I AL TH 2 LS
i RIS RTE X AT, SR B, X A ke
LT NP K [FEERE R it M C % Zn #1B,
MRHEFEAE 40 g JRE(F N 46%). 60 g it BEERES (&
P,0s 14%). 30 g B R #H (& K,0 52%), —#H ¥ A+
KV, MR — IR o 8 AR 3L GRS AERR
R B A B AR — B L, AEWT 2 R
Wit ZnSO4 F1 Na,B,O7 40H,0, 43 3 IKiHAT, H[H]
[ERE 10 d, WAL, FEAETT SRR 1. Wk
HE)/NX e &, 3RESE, 3L 30 NMhX. 4
WIG/NX 5 ¥EAY ML, /MXEARZ) 20 mP.

13 Jrik

FEAE 1N H e, X% Ab BN I ) m s R
Fri. PAL WS PERLE B & B AT R .

CIR-5 R 4=Poq:np s KM% D 5E >
G-250 Fe ikl s , LALE L3 14128 (A bRt i 2
PRIBCHT i X 1 BRI T Fr 0.5 g, BT, B TR

* 1 A0 Zn. B AR

Table 1 Fertilization design of Spatholobus suberectus

Ak litindae U Ry
Treatment ZnS0O, (mg L™ NayB407 10H,0 (mg L™)
CK 0 0
A 10 10
B 10 25
C 10 50
D 25 10
E 25 25
F 25 50
G 50 10
H 50 25
I 50 50

R, I 5 mL 419 0.1 mol L (pH 7.0) R %
M, TRV PRSI, =R TFME L h 7
IR BINBI OV R, T 1.073>g UKIE B0 20 min,
HURE 35 0.1 mL, I\ 0.9 mL 28478 /K 1 5 mL
100 mg L' 2% Dt s G-250 iRk, /MRS, W
B 2 min J5 T%K 595 nm FEHT HL A E, WA
TAEP K 595 nm R IOWOGE, JFiE I bR ih 2 (y =
0.0057x+0.00038, R?=0.999 1)1t & & 45 & & .

XARRBABPAL)EENNE 0K
ZR POV T 2 00 5 A P B PAL 3 o B UK
TRAFIORE &, FHIEARIR T /KMy, IFHEFE S BYRER
&), HEMFREL0.5 g, BN LA ik, n N 5 mL
0.1 mol L™ pH 8.8 Bl ERZE (& 373 2.8 5 mmol L),
0.25 g T MM B (PVP), EVKIBH TR,
HBREROEST, T 6708y FE.L 20 min, ik
VWO AT B PR RS I o B 1 mL RSN SR
FA B 2 mL 0.02 mol L ) L- 42 R Fl 2 mL
K, MAEFRA 5 mL, SRR, BL1mL
FKARE ARG B T 30°CHEIE/KIS 5 30 min,
0.5 mL 6 mol L' HCI £ 1k 2 ¥, LU A s 1,
7E 290 nm ARMEIRGEEME . LR R A R TE
290 nm AbIROGEEARAE 0.1 AT RN 1 AN,

HEESERE IR EE X I, e e 97 1 4
T2 sy, S Che A RILRIE 24 8) 2015
PR 5 R TE B 2% A T [F) S R A R AT B 2 A D I B
ke SR I, B 3 . EEAIEAE IR GE
FEPEHEEL) o Aw Al 28 1 1) #% (y=12.704x+0.0154,
R?=0.999 O)FIKE it (11 5

1.4 HAESHT
WIS HHE K A Excel 1 SPSS 21.0 k47 4k
AN o
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JETRTREF: Zn . B BCHEX A LR B2 AL S M AR R A5 75

2 HRAI A

2.1Zn. B B xS M o 3RS B R e

M L AT L, A [R]il FIE K S5 25 5 1 X 1 g e
ST R, 722 TR, AN it A A 2 )X 1L
o B R 5 B ) 22 S A 4 35 (F = 205.55, P=0.0001) .
TG Zn. B EAC R [ SE B S R I F>E>
G>D>H>B>I>C>A, M FAib#, BJ 25 mg L™

4+

D
E

= F

| I
a L
IJ
0

CK A B C

SR ik
Total flavones content (%)
tad

ZnS0,+50 mg L Na,B,O; 10H,0, X IfiL ik it 3%
TN 4.65%, b CK#Em 1 52.69%, H-5H At
JIEL A FER 5 % ik 3 222 (P < 0.01), AT 25 mg L™
ZnS0O,+50 mg L™ Na,B,O; 10H,0 % i 2l & & 1)
REEEERORIER. SR L, AR
B e T m B S E R e, HP UL F A
B2 IRV S S ATE N

A

B
. B
BC C
| | i
D E F G H 1

b FH Treatment

Pl 1 AR LT B B AR o A AN RN RIS SRR 43 31 375 22 57 12 35 (P < 0.05) Il {2 % (P <0.01)(Duncan 7). T,

Fig. 1 Effect of fertilizer on total flavone content of Spatholobus suberectus. Different small and capital letters upon column indicate significant differences at

0.05 and 0.01 levels by using Duncan method. The same is following Figures.

2.2 Zn. B BCHEX AT MR B R S BRI

A [F) it A Ack 34 5 1L FE 1D AT S 1 R R R AT
TEZE 5 (I 2)o J7 2250 MR B, ANIA] it AR A 341 8] (1 7]
WHEEE RS EIANREE E R (F=16.043, P=
0.0001). Hrh G b3, Bl 50 mg L™ ZnSO,+150 mg L™
Na,B4O7 10H,0, R ¥ 14 25 1 )i & & i » 14 0.86%,
bt CK $2i 1 47.19%; ko F ab#E, B 25 mg L
ZnS0,+50 mg L™ Na,B,0; 10H,0, 1H G I F &b
8] [ 2 R 25 (P>0.05) . A SkiE, &% I AL B
BIRe AR XS M v VA M R E R A R, B s TV
HAREE,

23 MIBEHEASESBEMSEZHMXRA

Zn. B AL P X I e A 4 T 5 7 2 X0
Mk, TIAEMESE A SRR T & E R
fhiass, HEM zn, B IEAEPE S EY ST
CK. {H H A1 | ARFE A 2 A AT 3 2 A A&

JE B2 B (K 1, 2), AT LR R Zn, B JIERE
TEAA T ST H A ATy B AEY S . AN
it JIE Ak B o R R R R SR AR S R i
BEAE R U R, B BE AT 1 R B R [
I, RE (et B SRR A5

2.4 Zn. B ECHEXT PAL 5 R

M 3 AT, R [R AR AL EE 24 R R TR
MR PAL W&, 7 2250 i, ANIR] it A A3 ] XS
I PAL ¥ PEIA A 2 35 22 7 (F=28.911, P=0.000 1)
FACEER PAL v PR Ry, H-SHA AR AL B R A A
ZZ5H(P<0.01), FWtiH 25 mg L' ZnSO,+50 mg L™
Na,B,O7 10H,0 % PAL JE MM E#EVEFH 3, WK
FiFtmnt, PAL WEMEZ 2], RILH TR&EH.

25 PAL IS SRS B2 KRR
AN TRt A A B A3 I JEE H PAL 355 2 52 L 0
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Fig. 2 Effect of fertilizer on soluble protein content of Spatholobus suberectus
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Fig. 3 Effect of fertilizer on PAL activity of Spatholobus suberectus

25, T B S I T - BRI - B AR
b, B AbFRRT SIS E AR R, BT
1 AMEAE, C AR RILH PRI, 124 PAL
TEPELE FACEE R i, SRS eI 2 A
WA, £ G. H A | AbFER, BEEEIFI PAL W& PR
R BANE], RIHBFFLL FRES. v, A
[t AR AR B, PAL Y& 1 1738 A R0 2 I 5 R 1 28
Bk FRFERD, B PAL VEVERGERIT, tHER(E e
AR 22

2.6 RS
P XS I e p R SR AT R A R A S &, PAL

WEBEAT OG0 M (3R 2), S5 RRWT, IS I PAL
TR ATV IR AR 5 O B R R
IEARSRME, AT, Zn. B MBS S IR S 2R A 5
Y (R S 2 B T g TR R, T T L
B SR AL S P U E A S B Bl PAL I 1 110 2 1

A2 XM g PN [R] O3 TR A < 50 B

Table 2 Relationship among different constituents

M A E R
Total flavones (X1) PAL (X2) Soluble protein (X3)
X1 1 0.893" 0.864"
X2 0.893" 1 0.776"
X3 0.864™ 0.776™ 1

n=20; **: P<0.01.
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JETRTREAE: Zn, B OEXT A L B2 AL S AR R AR 77

BRSSPI s, 53— 5 B RS rE PR s
JRIE R SEME A, T s A &)
I 1k o

AW RFN], Zn. B i FE 52 XS gk
TR R . G R Zn. B AL EE 1 XS I gk 5
SR, ENEARSE. PALISESYHE S
CK, HY CKAFEMR .3 % 7 (P<0.01). G i Ab 3,
Bt 50 mg L ZnSO,+10 mg L™ Na,B,0O; 10H,0,
AR A S B, 1A% 0.89%, b CK g
T 47.19%, H AN F AN, (HP (A 22 AN B (P>
0.05). EEM Zn. B ALl AeHe mxS M PAL 354,
245 FHl 25 mg L ZnSO,+50 mg L Na,B,0; 410H,0
I A B A e » 1 4.65%, b CK 21 52.69%.

ME TGRSR RN BARE Y A,
W E AR AR BT, RN
C/N, AT [) 42 5 e 2] FAEL A 42 28 T 288 1 4 1) 6 ok
5% AWFFCEE M I Zn, B AESE, AN
FRIEHE T R EMMEE TR, BENGE TG BE
FR AR o 9% Tt A B G 3R R A PP S R S R A
IR, HRTAFTE— RO, & SR 1
TCR AW AR R R RE I, (RIEANRE
B, FIFRSZlBE, gEERMR, LR ERAE
RV EI A VIR SR e R T BgE 1t
PRI RA Y, KREHAEH T, RIKEME TR
AT DS S PRI BT, R P R G 2R A
PR, ABFITL RAAESE T X — A

SRR IR, R — KRR
Y, AR TR, V2 R U Y
A ML R B 2 AT Mg, b B —
EWIRAEY), FEAFEEEZ. TR, &
FemEk. “EEERE . BRI S g,
X6 1ML 7R H T 35 R 2R AL S W B A R TR A K
ER, HRMHBICER S, XS5 KEHn. ©
TR R YRR RS IR K0, KRB
JRA AT — B BPOR B RCRM, ) LA EE R e
0 B S, R B I R G R A
BT 284 I A AR ) 2 R R AR U I AR AR R I AR AR
e, PAL 3 I AR A T e AR
W MR R 2R — D I N, 2 — i
SHE, BRETR. BE. BERENEE S LA

S PAL JER IO, R L5 HEW, Zn. B
EHC e A PAL 35 PE 55 i S 2 /) ARk i A —
B, IXAHAUESE T PAL s RN bR 1) G HERE, X
5 EE PP R g R 5. BJ70, RN
T8 ] B R A DA B 1 O R T AR o, Rl T 2
R R S B I & i B E B Se R R, R
AFF 55 HH XS I R 1 AT B o AR B S =
FARMAHIRKR, ARERZ KA & A o2 A
YA YRGS RN D) Re BB ) R, S S
AERARE, RERB R R A, AT 520 B A
WA R T DA XS I e 25 i SR A & 6 i
R 7 28, WL s, FEidE—5
5t
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