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HE: X} # B2 (Abelmoschus manihot (L.) Medikus ) 7 RO B FLUEH B (B—gal) 15 HE AN 22 BE T & RAEAT
T8, DI T FFRAR R SRt 18] B R U B TR X B R B-gal TEHEAI G 2B H & B . FRER:
FHEFEIETED B-gal WM & BT & B4 51K 2.907 U F11.092% , ¥ @& & FALEMF 5, S5 0ERER
1.72 {50 1.52 45 4. 94 {351 21. 84 £, FFHURREE SRUC 1) B SRR BB BN AT 3 B8 265 7 Bl T RIS 44
B S RAE BELW, B, TSI IR IEE T B-gal 1E RSB0 H & B B B T RIS
5 5 B R i () B9 305 (9.:00 % 17:00) A BCRMUR B BRI SE K (0 ~5 ), FESRE B-gal TR PEZEHIF T 524
B & B WA _E2F 9:00 SRARAIFETE F A BCRIKR O b ZETE T B-gal TG HERIIRAR B2 B6 T & B3R
FELEBEW N EBE TSN SRR RKT, T L4 9:00 £ A RKGE 2 IFH K TE 5 , RS B
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Analyses on changes of S-galactosidase activity and hyperin content in Abelmoschus manihot
flower and their influencing factors WANG Ya-nan', WANG Kang-cai"®, TANG Xing-li', TAN
Xian-he’, CHEN Meng-long' (1. Institute of Chinese Traditional Medicinal Materials, Nanjing
Agricultural University, Nanjing 210095, China; 2. School of Pharmacy, Nanjing University of Chinese
Medicine, Nanjing 210046, China), J. Plant Resour. & Environ. 2012, 21(3): 69-73

Abstract: The B-galactosidase (S3-gal) activity and hyperin content in: different parts of Abelmoschus
manihot (L.) Medikus flower were comparied, and effects of blossom degree, collecting time and storage
time after collecting on B-gal activity and hyperin content in corolla were also researched. The results
show that the B-gal activity and hyperin content in corolla of A. manihot is 2. 907 U and 1. 092%
respectively, which are significantly higher than those in calyx and ovary with 1. 72 times and 1. 52
times, 4.94 times and 21. 84 times of the latter two, respectively. Effects of blossom degree, collecting
time and storage time after collecting on B-gal activity and hyperin content in corolla are significant.
Generally, the 8-gal activity and hyperin content in corolla of fully-blossom or half-blossom flowers are
significantly higher than those in corolla of non-blossom or withered flowers. With passing of collecting
time in a day (from 9:00 to 17;00) and prolonging of storage time after collecting (0-5 h), the B-gal
activity increases gradually and hyperin content declines gradually in corolla, and there are the lowest 8-
gal activity and the highest hyperin content in corolla when collected at 9:00 am or stored for O h after
collecting. It is suggested that in order to maintain higher level of hyperin content in A. manihot flower,
fully-blossom corolla should be collected at about 9:00 am and relevantly treated in time after collecting.

Key words: Abelmoschus manihot (L.) Medikus; corolla; hyperin; B-galactosidase; collecting time;
influencing factor
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i #2%  Abelmoschus manihot (1.) Medikus ) %3
FER|( Malvaceae ) k2 J& ( Abelmoschus Medikus) #4y,
BRTCHENAR), WCAEHHE) ISR LKk
H 88 X%, RA AR T REE TG AR

BRI OKM SN BN KRS, B
AL EEE M S 2ok, R s FUR
T WS EAE A o AR, I RN P S A A
B AR T B R e T R e B R, I D kT
% RN RObRD BRI R,

HAET, WA R AT RE H K, ﬁﬁf

- BHCRETEARIVEY K, EAERBON T, 5

AHRBEL P S 2RTTRARENAL , MiE

WHALHLE] , V& DUIL IR 28 M 7 3 ) 25 A BF o2 ¢

BLath TRAZEARATBLTSLBT SRS B-

IR 8 (B-gal) EHE, IF AR T AR U AR ]

FERRRBE SR WG A TRl i B R S B P & 2

BEH &R B-gal WEMERIASL, N EH LM G R

o TAR AR AR

I AR

1.1 ##

SEH B ZERF VLR IR P2l 2 b b
FEEEM R, SCI6 T 2010 4F Z 2011 4E4E T U400
KEEFE S B h 2 b L2 R S 34T, Rk
MRS OR 39 em N O£ 33.5 em  BJE HAZ
22.5 cm 5 28 em, FRIGFEFR N W(LEW) Wi
£)=12 FIR AT, FARE 4 BREBEYW, It
25 #. 4 10 K%M 1 K Hoagland & 358, RIIE %
H R 2

LB UES (BE KT 9%, 4= # 5.
29407-1109681 ) W B = = 24 A= 90 i AR <2 T 5 SR
FHAE-B-D-M £ FLEFF (ONPG) bt i (BB A, 4=
FEHES : 08040 ) 1 B 2 [H Amresco 23 7] 5 HiAt i3 1
A5,

{XERALHE LC-20AT Y 5 R0 AH €4 3% 4, SPD -
20A UV-VIS K28 A1 N2000 & {a i T V%G, I H A
B AT 72 ; Anke~TGL-16G RIB.OHL, N 1 %
FRPAAERT T UVIT00 240 0] R4 6k AL, R
H A A w4,

1.2 A%
1.2.1 #&KXE RE\EZE RIS T 2010 48

8 FBANLR & AH R FR 854544 T 19 50 #R B B 2k 78,
Hrp AR AL FEER T B 3 3847546
FEFFTBORREE 53 AT (FA) R IR (B K)
SERI (B E2FTI) PR 4 Rl ; B E R [R
SR Bsf 8] 43 51 B b 9:00, 11:00, 1300, 15:00
117 :00; 7B RS 430 E 0.1.2.3 4 fi5 h, R
B 172 BT - 2F M N (B—gal) 16 LW
;5 172 270 CHET 3 h Jeksedtat 60 Hif, s
TRHERKATESARTSENE FXRYER
3o
1.2.2 4 #h3FaF0E
1.2.2.1 @ELEH A%k Shim—pack VP-0DS
1 C gt (4.6 mmx200 mm,5 um) ; FEHAH A
16:84 By Z G AAR 4341 0. 4% R, (F AT &0
0.45 ywm L 3 Rk 38 T 7 O JB A L iR 1. 0
mL - min™" ; KW K 360 nm; EEE & 20 nLo
1.2.2.2 &2BEirEIRe T EHERIRE 28k
HhndEmh 9. 24 mg, FIH BRI E A 2 10 mL, BT AR
0.924 mg - mL™ bRAESIAE 1o K W BURR HE T
W2 1 2.45 mL, ] F BEV5 ff 9 € A & 25 mL, 18
0.090 mg - mL™" FRoE S & W T o 55 25 0 BURR o
W& 5 oL, AFERBEIFEAZE 10 mL, KK A
2 fER RS T 2R B bR o S VAR, 43 B B TR R 20
pl, #% R A5 R ST . DT BUA A AR AR
y BB B EWR BB AR « L RIAR T £, 115
HREN y=20 063x—552(R*=0.999 4) , &2 Bk i &
WM 1. 406 ~90.000 pg - mL™'
1.2.2.3 RSP ELMFFREREE S BT Bk
BELTHEMARLY 0.1 g HHRBISMAL 40 mL
R T0% 2. B2, #8 75 (40 kHz,250 W) 4k 3 30
min;; ZIRA )5 KRR AE70 % ZBEE A E 50 mL,
#5182 mL F 12000 r + min~ 85055 min, F 35 A
FE A BRFRBUE . £0.45 pm BALIEESNES , %
EREGEFA BRI HT. FEARE AR R T B AR
hELMEEE, B4 KER,
1.2.3 B-gal <
1.2.3.1 4P mirdEmh &t BBt 7]
HIJT IR SRR S R By b v M 48 . 1 2 PR AT Al 4L
#Ey0.173 9 g, JH 0.2 mol - L™ Na,CO, BB MIHE
A% 50 mL, LR 25 pmol + mL™ VS ; R I 43 51 R
0.0,0.2,0.4.0.8.1.2.1.6.2.0 mL, 0.2 mol - L
Na, CO, 7AW E 75 2 100 mL, B RS W, 4 5B
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TR, & HEEET B AR TFRIE R & 2P0 & B B W R AT 71

RIFREE AR UES IR 0.5 mL, A Z B - L RE vh
W (pH 5.0)1.5 mL.0.2 mol - L™ Na,CO, % ¥ 3.0
mlL, PR A ARG T UK 420 nm A0 BOE(E, LA
WOLAE AR y ARSI IR R N R AR AR & 22
b7kl £, 1815 5 A y=0.462 9x-0.001 1(R’=
0.999 7) , 5 4 0.00 ~0.50 wmol + mL™',

1.2.3.2 FEEhHR B-gal MIERAIEENE BUESH

SEAEBEREA S &, IIA 3 5 R (V/W)0.1 mol - L7 BERR -

HEWIR(pH 5.0) , T4 CHEAG TR b, RFT
12 000 r » min "' ¥R B0 20 min, FIE KRN B-gal
IR . 2R 7 1R IR ONPG #17B(E S
J37, - F 420 nm AbWNE G, R4 b o il £k T8
T 0 & B 4 B A L 1 B-gal WP AL EE
3KEH,

1.3 HiEaE
R AT SE R 8E B Excel 2003 i1 SPSS 16. 0 Siit4r
WrigAF e TR MG T hr o

2 HERAHA

2.1 HBELTRIML-gal FEMELUEIR
Btk

EERELAR AL B LT M (B-gal) Witk
&2 SR IR R W . HH I P
B-gal TEVERI & 4B 1F & B S SN T AR R %
EH(P=0.05), LIEF B-gal kR N EZEMF
Piy 172 5 1. 52 A% 18 i & 2Bk & Bk 3
1.092% , 43 W A6 AT B BY 4. 94 571 21. 84 £5,
HERF B B-gal IEHERIG LM SR BERT
5 AL ¥ B 2 5 A B3, Foh, %+ g-
gal WEPERAR, 75 h & 2ok & Bk, LRER
K BEHELE T B-gal M E LY & RN E
B, SRR R AR SR I R £
2.2 HEEAEDp-gal FHANSLBTIENYR
il ) 3 43
2.2.1 RAMXEEGYH EITHEEX HEEL
T B-gal TEHERI G LTS RIZWINE 2, Bk
2 A AEFF R BE X M B AR P B-gal TE YRR
AR ERA BERM(P=0.05), HEHELNIT
JBERSE 2T TR B—gal & P35 4 1. 586 F12.907 U,
BETETRIFBEIR AL 5 1 AT B0 5 9 7
b B-gal 16 PEAR AR, AU 58 2 BURS B9 9. 7% Fi

7.8% , WEE®BELBE R, HALE & 4
HSERBW I, TR S 4tTS'EA,
H1.092% , B TARIFBORYFF R AL L 5 T 25 5
BEARBZE, SR FSRAR TR, (SR
FFRCET 8 17. 7% 58 T2 P2 2 TR T
i, LHEREN. HERBRENELRT TR,
PERESEEFR I E LI

£1 HESHEFERDEL-LAREH(f-g) EHASLAFEE
R9EL & (X2SD) Y

Table1 Comparison of B-galactosidase (B-gal) activity and hyperin
content 121) different parts of Abelmoschus manihot ( L.) Medikus flower
(X+SD)

SUMTE TR/ %

AL B-gal {ETE/U

Part B-gal activity Hyperin content
15 Corolla 2.907+0.069a 1.092+0. 185a
AEEE Calyx 1.695+0. 069b 0.221+0.028b
F-F5 Ovary 1.918+0.183b 0.050+0.027b

DEF R NE FRERRESR BF (P=0.05) Different small
letters in the same column indicate the significant difference (P =

0.05).

®2 FREENERELTSHL-FARTH(S-gal) RS LBk
HE BTN (XLSD)Y

Table 2 Effect of blossom degree on S-galactosidase (pB-gal) activity
and hypell;in content in corolla of Abelmoschus manihot (L.) Medikus
{X+SD)

FHEE . B-gal #FHHL/U SUNEEE/ %
Blossom degree B-gal activity Hyperin content
F FFi% Non-blossom 0.283+0.076¢ 0.323+0.071c
2 FFi Half-blossom 1.586+0.389b 0.763+0.075b
SE4TF X Fully-blossom 2.907+0.069a 1.092+0.185a
T Withered 0.226+0.044c¢ 0.193+0.023¢

U RF R R NS F 8RR % R B (P=0.05) Different small
letters in the same column indicate the significant difference (P =

0.05).

2.2.2 ROKEEI R SRR RN &S LT
B-gal EHEAE 22 5 B AE LR 3, MR T
AR 9:00 £ 1700, BRI R IR, 25
I B-gal WEVE R F W T 7 17:00 53]
B, 4.226 U;9:00 X 1300, #HFE L B-gal
EHERARE; M 15:00 £ 17:00, &) B-gal
EYERE R TR — AR B, RHEEET S LM
B B BR8] B HE RS T BT REAIG ,9 : 00 SR E &
SEE R S 2 BT A B A 1. 092% , BE B T HABR
WA ] 511 :00 LS R R ST S BB %
WK, 1H 11:00 RIELUR R AT+ & 2T &
ERARE. LREREV HUSLRT SRR
i, RiAE LT 9:00 A REEE BT o
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2.2.3 REBEHAERENHa RBUSEHEAFR
()X B B AL B-gal TEEM S LMF S B W
WE4, R4 -HHELRUWF0~5h N, K
TR A R B RE IS, B—gal TEHE 2 BB EF B4 2
D& B BTSRRI B-gal WE1ER
2.907 U, Mi/BCE 5 h J5 B-gal W5tk L FH51 4. 444 U 38
1HiE52.9% , =R 0%, NRENSLMTSERS
(1.092% ) ;RUGHCE 1 h, BB ELEH S 2Bk H
o 1 BRI A, F B A i B [ Y FE K 7 B R AIG,
JHES h JGHEET S4TSR BRYIN 17.1% ;
FWEHE 1 ~5 h Pl h & 2T S B EF KT
MR BT . SEBe 45 SRR BH « SRR 37 B A7 4
GEFR, 7 e i ) 2E AR E P & 2k SRR AR, B RS
2 BkE A BRI

®3 R AN ERELTT p-LABER(S-gal) BN S LM
& WMEOPM (X+SD) !

Table 3 Effect of collecting time on B-galactosidase (B-gal) activity

and hyperin content in corolla of Abelmoschus manihot ( L.) Medikus
{XxSD)!

SR gl /U S AR/
Collecting time B-gal activity Hyperin content
9.00 2.907+0.069c 1.092+0. 185a
11:00 3.026+0. 122¢ 0.607+0.028b
13.00 3.271+0.304bc 0.605+0. 058b
15.00 3.653+0.079ab 0.598+0.034b
17.00 4.226+0.649a 0.580+0. 156b

VSRR /S F iR R %R B 3E (P=0.05) Different small
letters in the same column indicate the significant difference (P =

0.05).

F4 RYEHERENEHERTE D - LU HETE(B-gal) FiET0
EERE LSBT (XSD)"

Table 4 Effect of storage time after collecting on g-galactosidase (8-
gal) activity and hyperin content in corolla of Abelmoschus manihot
(L.) Medikus {X+SD)"

BCE R E/h B-gal {HHE/U BUHE SR/ %

Storage time B-gal activity Hyperin content
0 2.907+0. 069d 1.092+0. 185a
1 3.156+0. 102cd 0.707+0.018b
2 3.610+0. 089hbc 0.520+0. 052¢
3 - 3.831+0. 109b 0.504+0. 056¢
4 3.943+0.119b 0.252+0.047d
5 4.444+0.576a 0.187+0.021d

VP AR KNG R R %R BE(P=0.05) Difforent small

letters in the same column indicate the significant difference (P =

0.05).
3 WL

ST EREY AT E AREBEAE

YRR ARSERARNBNA BEER, W

1l H ( Rhododendron micranthum Turcz.) Fi 5 5 k- Y
(R. seniavinii Maxim.) [a] A&t B £ B} ( Ericaceae ) A%
TEJ8 (Rhododendron L) H _E W &2tk if & &
% RBOK,HTE H0.49% %SG #H KO 156%™ ;
9 H 3 R WK EF 536 ( Eupatorium lindleyanum DC.) 2
MG 2B R R A O 11 1 0 RyORE L i 11
£, 1 iR B ( Houttuynia cordata Thunb.) 76414 28k
HERER, 55 0.686 7% , iS40k & 8%
16, 4047 0.012 7% ) s RIRIR M 1L AL ( Crataegusp
innatifida var. major N. E. Br)M &4 HSE
HU @S, H0.28 ~0.89 mg - g1, APFRLR
Y] MBS R ARR G HIF AR R R
PR ; SRR B2 h & 2 B & BB
EWARTA &2 S BEUABREER L
ST EREER T T RIS, XWRIE T HX
P BRI I A,

B R — P E BB 2R B Y, W A Ik
FINE . B FFLBETEE (B-gal) BEB /KL BT 3 1L
BB ER) B-D—-FFURETEHE, IR B-D-F 3,
WEFAHRL NS . —MRAEARIY) R B-gal () L3
B, BE K g 2 LM T B O BT, BN B A AL
BET, ABRSCLE R MBI B-gal TEHE 5L
PR R —E MR R, YT & S P sl 58
IV B-gal 15 HEBLE , A TFHCSIR K 1650
B-gal T HEAR s KA ] 55 B-gal 17 2 IEHI K, BiR
Wit TR ) HERS , B—gal M2 b FFE 3, i R e i Al
&2 i & B2 AURIE, BESR WO R iR, 4
LR S BB EIEAR,9:00 R B EEEH S 2
SRR

YR N B S HOK i, B
THEEEOLT 556 RN F—E K PH#ORAS,
S R AR —MEE WA, TERENZE
PISGEBIMRA S A & T, Mk P A LR
SHBAE PR ATRE, R A KRR AL
R BN FERWUS BCE B R R, 3 B ZE R -
gal {EPEE2Z T E AR, RSB &4 hEF S
B E B KA B I S R & 4
FRIFRES B-gal THHEIINA X,

W ERSEIER, B HZE L B R PG N
FETRE , 7R Wi 52 42 T TR B AL 5, B8 1 4 SR i kst > |
4 9:00 4y, R WU DL S BEA T IR T AL BRAE B
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gal 3% B EBEHD LTS RNETS, M (8] T M BRR, SRR, ¥ SfEEEYT 6oL E

HZGH s, BWSE()]. TREEZ, 2009, 13(11) ; 1312-1315.
M [9] VEMHR, &A%, KM, %. RP-HPLC WMl Ml Fh &

St ' PR R1I]. ZAHTRER, 2004, 24(2) : 162-164.
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(P HEST U203 FUHTESE
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