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RA—BGHMARS B A BETREHE . RESTHER
B ARFESK, TENBERKIERN. SR
FALEDREIEBRN . BREMNRT . HBRBIEA
I R B RE A S B R R E K S AR, 3B
FRSRE, BRI E N LT AR, B
HHEENETRIELTF, ERIEF OXUTHE,
MUEEEREM TEH SRR —%.

3.2 FIFpHLS RS B S T AR R
WEFIHHMERHE . ERBEAREBEER P>
0.05), EMAHERMBE, =R sRAETF
lfhi., ENES¥E . WMEEBUKREMNNE R
Z,WHAEPHCEFBUMBESERHELE
0.3% UL SE™HEY. JRER 20054 10 AF
A R 18], 24 b 7% 2 T T C R B AR HEE T R
3, b B P AR S HE3EAE BT DAL 7 3R 5
WEBEETHREHNREKN T AERESE™1t
MY, HEWNEEIHEEELREE.

3.3 AFMTEELE . AF 2R . AEERBEM
IHRAHESRFELZHEREAFARR, THEET
ZHKNBEHEETSHELZMABER,ENTT
FEIAFFRES; WIBEANTANERL
L ENTHEEEEEMNABS LHEBEFRNE,
BEHMARSBOEE BREBRMETER MY HR
RERHMRSSREELHEERAKR BEEFE
B B R e B A DR O > TR 05 8 > 7
B, BRI TERENITE.

304 HESE.FHEMEEMEHLE .- I TER
S MR AR 0 BE 4 A S e 6 RIS R AR R 5

BB T X BB R 2 WA, A R A R
MR EIE - ENREH R EEHEF
AR BB, X 4% T HEBE B 66 PR LA T i, 4 31 2
By 1k E & R AR T B THE® , AR
EECEREBR. HRERREED, B ABER
R RBMNSE , BN LT ERZRRIE.
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Quality change on Alisma plantago-aquatica at various growing-seedling stages,

transplanting stages, and collecting stages
LIU Hong-chang, YANG Wen-yu, CHEN Xing-fu
(College of Agronomy, Sichuan Agricultural University, Ya'an 625014, China)

Abstract: Objective

To establish the quality standard of Alisma plantago-aquatica through

comparing systematically the changes of HPLC fingerprint of 23-alisol B and 24-alisol A, and other

corresponding components as well. Methods

The gradient elution mode was applied in chromatographic

separation and data were analyzed by “Computer Aided Similarity Evaluation” software and DPS statistic

software. Results Total quality of A. plantago-aquatica was the best when grow-seedling was at 25th,

June, transplanting at 10th, September, and collecting at 22nd, December in the same year. Conclusion

Total quality will drop along with the postponement of grow-seedling stage, transplanting stage, and

collecting stage.

Key words: Alisma plantago-aquatica Linn. ; grow-seedling stage; transplanting stage; collecting

stage

NETE Alisma plantago-aquatica Linn. W&
5%} (Alismataceae) YIS B T HRERZE, K| KB
BB MRAREI L LS, REEANPHZ—,
R)IAE R ERE A REESF TG RN
W B R BRI KM AR F . RILT R
PR RN, P25 GAP ML E TH ER ¥
AHEMNEFEEEEEAAELRENREMNRE
(SOP) H-4 TR LM, 4 7= AU P b 7= . R
PE 2541 BRI AL A 7= B SOP $#ERL B B A 3L
BLAFBARMY— N EEARTIH . XFNE
ERAREEN. BRUEMREHHRE A REN,
BEEEERELZBRE— MRS B H Kk
HENEELHHREABRAERRO ERERNF
EE. FRBEERRNNFEAMARELH . BR
SRR R G A R A, AT A A 7 S R o 1 [
5256 TS LR 3 B IRME R T R R 221K 3R .

1 #E5EFE

1.1 B ARBTF 2004 4 6 § ~2005 4 1
A5 SN2 R 4 B4Z X % i F0 9 1) g olk K
2 HFRGHAT BRI BRIER T T 4 &
W AEFRERE. RALERBIWRART . &
HHRE I MK, BM6 A25 H.TASHM7 A 15
H,F9A17 BBR:; BRYEE 3 MKFE.B09 A
10H.9H20HM9IA30H,FTH2HBEH. b
X 14. 8 m?, BIfEBAKAS, RE 3 KREH. BT
ORPHEERREAHMERET. TYEH 1A
15 BIF, RAX ALBEEIEE, 2SR 7d ]
B 1K, E 2005 481 A 5 HlldRak  3EBURE 8 ¥K.
S22 U#R 5. Agilent F B M A AL

Eppendorf B @A HE OHLE; 3R & 23-Z B35
HWBM2M4-ZHBREE A WEBEETEAKR¥EEY
HHEMLTRBE DL, ZHEN A% (EH fisher
FH O3, HARF B g, RAPHHRYA
REF LB B #1 DPS SiiH k4 T SR A B
1.3 {838 % {4 ;. Hypersil ODS 4 (250 mm X 4. 6
mm, 5 pm), RN ZHE-K, RAHEB, Z 5
B R AR AL 35 % —75%—>100% ; i JH] 4 BE 0—40
min—>60 min; A FE 0. 8 mL/min; H: 25 C;3#
HE 10 pL, ‘

1.4 WBBHE

1.4.1 #HEASBEBEERRT 60 CTREER
it 20 EIREGRES 1. 000 g, B F 500 mL [ K £
L. mA 20 mL HEE, B3 12 h, R F B EFH R
#P7E 70 CTEIFARM 3 h, ZR ¥ A F M 10 mL ¥
HHRAFHEBLERP R, HEISAZEER, %
BHEAZE 10mL, BIRSIH LIRS, B.L (12 000
r/min)20 min, E 3} 0. 45 pm JERE, BP R IR .

.42 NMEEBE-BERRT 60 CTHREEE
) 23-Z BB I5BE B 1 24-Z BL RIS B A 4 2. 000,

9. 000 mg, A B BF 25 mL B, HE iS4z

EX,BRAHM LIRS, B.L (12 000 r/min) 20
min, F 1T 0. 45 pm BB, B A5t B S .

1.5 HEAY 23-ZBEIERE B M 24-Z Bt ERE A
BllE: RABELAGHSRERXOBE N &
WERESHP 23-ZBEERE B M 2¢-ZBEEM A
BB, A 0 B ok B i AU B A, R
HELHEERBFBEBSHNHI: A= — 1. 483 +
1136 939.5XC, r=0.999 9,23-ZBLIRIEME B 7
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0.08~0.4 pg/mL BEHMESFERERBRMERXRER;

A=3.909+727 380.952XC, r=0.999 9,24-Z Bt

BIER A 7£ 0. 744~1. 86 pg/mL ME RS R B

EERHXR.

1.6 FEE¥EHE

1.6.1 EIHRK B 12 A 22 HREHES 10 4,

EARAL KA TRE , & £ E G5 MR B R

XTI E A A RSD 4517 0. 25 % #0 1. 87 % KA.

1.6.2 BEWHRB. B 12 A 29 B R SR8

AHIFE 0.2.4.6.8,12.24.48. 72 h W&, H X EA

2 i f) 4R XoF 4 B B (8] 0 AR X i T AR K RSD 43 B 7E

0.89%F 3.58 % A .

1.6.3 WEERE .1 A 5 HRUBEERMHEW, &

EHERE 10 WM , & 3 B 63 04 1 18 X O B )

AN ST AL AY RSD 43 HI7E 0. 35 % 0 2. 82 % LA,
2% 3 B €033 0k 0 FE X AR B8 I 18] R Y i T L

RSD ¥Rt 5%, F AP T H R EEFR

A ARZR (BT,

1.7 BERWNE.ERANELGT  BRRBERS

BRI E AR A ST R AR,

2 GR5a8W

2.1 FARAFEMRERGRERL

2.1.1 AEEHEHARNIBLEE - ARFEHF

S B HPLC 8 EE LE 1. 3 MRFEF B

5 O B3 Y H i B 4 B 32.31 1 34 4, A

0 10 20 30 40 50 60
t/ min
M1 ARA&HBREMN HPLC Y B#ESE
Fig.1 HPLC Superposed chromatograms of various

grow-seedling stage samples

BEX0.98, REAFRTFHPARFREMLRE.
2.1.2 AAEHPEGRBELBR - AREHPRES
RO EEAE 24 MK g, 7E TR S P, B 5
i s, K ER 4 H A e R BL L B B R
REW K, HRESEEHTRERRZI(R1,i&6
H24-ZBRERIERE A 0% 9 R 23-ZBEEIEREE B) . 6
A2 HEERRNEBREREKR,H 17 EH &
AISE AT 7 A 5 B B B BRSO B3R i ) i
HH,24 MEFEHBERYKRTFT A AEH
BARE B B M R S A i ) i T AR L 23- Z BEE I BE B
4-ZBEGE AMBYHET NG ETNES
THE2,

£1 TANHHRRETEXETERFYRERLHER=3)

Table 1 Comparison of mean peak area for main common peaks at various grow-seedling stages (n=3)

EHICH TR E B
T
1 2 3 4 5 6 7 8 9 10
06-25 510. 83 355. 58 276. 44 273. 66 352.74  775.32 236.77 3 816.50 - 2 187.63 311. 30
07-05 424.19 247.08 165. 00 277.54 370. 04 626.79 207.01 3618.99 2 234.28 298. 96
07-15 324.92 258. 64 124. 63 201.28 285. 95 389. 07 72.83 2607.94 1721.67 194. 92

2.2 ARBRBEZOERESHL

2.2.1 AEBRPEZOELEL . FRBRPH
AR A 2, 3 N BRI RN IR LA S
w04 F1 R 31,33 F1 30, I FH MK 26 4, F- A
EHR 0.9, RUAFBREEGNARTHEE.
2.2.2 ARBRPERFELE -HEBRHM®E
B BROBEEA WS, KI5 LA 0 i e T AR 2 2
THE(E3, M7 K 24-ZBERTERE A, 16 9 X 23-Z B
FEMB). 9 A 10 HBRWERFH 22 MLH R
FEE R KT 9 A 20 BB AR 5 R A 5 i i) 1%
H,26 MEAEETHHYRT 9 A 30 BBRER
AR i R AR, I A BB 9 A

10 HBRFESHREK,9H 20 HBREAEMHKZ.
23-ZBEFEREB M 24-ZBEER A HRYEED
B SETME TGO,

2.3 RFERUHHER KRR

2.3.1 AR BUIHE R B 18 QOB R FR oA
TR S LB 3,8 MR HE § 18 S
¥4 5% 33.31.34,35,34,33,32 Fl 30, 74 i 25
A FEHMRUE R 0. 95, R AR FR BUb R SRR 1
SRSE.

2.3.2 RFERBOIHE SRR L &4 307 ik
B REENEEETHNHRIT MBS LI, Y
1912 ATALBR 23-ZBE 3158 B 3504 ) I T
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£2 TAWEHBRRA23-ZHEEHBN24-ZWMFTHA

RETERTEBGERERIH =3
Table 2 Difference analyses of 23-alisol B and 24-alisol A
contents and total peak area for main common

peaks on various growing-seedling stage samples

(n=3)
gﬁmmzﬁﬁﬁﬁBMvLmﬁﬁﬁA/IE#ﬁ& BEKF

(pg * mL~1) (ug* mL—1) B 5% 1%
06-25 1.93 0.11 9096.75 A/A/A
07-05 1.97 0. 09 8 469.87 A/B/B -/b/b
07-15 1.52 0. 05 6181.84 B/C/C c/c/e

A/A/A BB R 23-Z BB IERE B 24-ZREEMR A W EAE
ERAGERERASFSESUR, EARRIESHEINTY
PHEB REFERRESUERNELR. NERNE I%HEANLL
BEER 4.6

A/A/A in horizontal shows comparison of contents for 23-alisol
B, 24-alisol A, and total peak area on main common peak,
respectively and in vertical comparison for themselves in three
growing-seedling stages, respectively; capital letter shows
comparison in range of 5% and small letter in range of 1% (Table 4

and 6 are same)

10

20

30
t/ min

2 FAEBRME R HPLC H A KEE
Fig. 2 HPLC Superposed chromatograms of various

40 50 60

transplanting stage samples

BUE S EFSh, KR 24 M ICH G IS T REE

BARME,ZERBE TGRS, %7K 24-ZBFER
A9 23-ZBEER B . MELEFHAHELT,

23-ZBtEIERE B f1 24-ZHFER A WEZH LA
(&6,

R3 TABHBHERTEAGTRTEHRKERLE (=3)

Table 3 Comparison of mean peak area for main common peaks on various transplanting stage samples (n=3)

FERARFHEEHR
BRM 1 2 3 4 5 6 7 8 9 10
09-10 425. 90 190. 36 301. 80 166. 50 399. 67 159.75 528.79 2503.15 2197.85 194. 66
09-20 408. 55 157.13 238. 20 1486. 23 352. 64 136. 40 517.17 2111.62 2 039.11 186. 40
09-30 437. 59 114.76 202. 56 135. 00 309. 42 119. 74 426. 43 1 692.72 1 649.83 142. 87
£4 FTEABRURRA-ZHREFENBAN24-ZHEFTH
AMBRREIEHRTRBEEMRERIH (=23) llﬂlsﬂ%lﬁ%l&
. 11228
Table 4 Difference analyses of 23-alisol B and 24-alisol A 1281 B
contents, and total peak area for main common 12)?35 i%l&‘
peaks on samples at various transplanting stages 2 22? gﬁ
(n=3) F 5H
2 ZRBEMD A LREENA TERAM  BEAT Lidss
BRI _ — I | ochotha—
(pg*mL™1) (pg* mL™Y) BEER % 1%
09-10 1.93 0.072 7068.42 A/A/A
09-20 1.79 0.071 6293.45 A/A/B -/-/b
09-30 1.45 0. 058 5230.91 B/B/C b/b/c T T T T T T T
10 20 30 40 50 60 70
t/ min

3 HR5itie

3.1 BEHX)IBEELERRNER FLAHET
g BIEHARK 23-ZBFIEEE B 1 24-Z R
BARBRGERENFEEHN, WEFRRER 31

E3 FAEAXKEARY HPLC FYA#ERE
Fig. 3 HPLC Superposed chromatograms samples

at various colleeting stages

£5 FARARBKBERTIEAGTEEHERALR (=3

Table 5 Comparison of mean peaks area for main common peaks on samples at various collecting times (n=3)

R FRUARTHREH
1 2 3 4 5 6 7 8 9 10

11-15 388. 39 97. 26 129.81 208.92 120.01 120. 32 231.56 2498.78 825.16 173.83
11-22 454. 69 124. 80 131.13 216.73 140. 51 125. 99 291.51 2929.99 980. 58 220. 96
12-01 537.70 143. 06 148. 87 218.74 146.07 127.98 659. 96 3696.99 1175.05 260. 09
12-08 626. 50 195.75 150. 45 281. 30 191. 68 144. 36 728.61 4086.12 1487.73 320.61
12-15 650. 02 205. 57 220.16 281.59 212.62 178.23 744. 63 4208.47 1659.92 323.47
12-22 713.09 229.87 262. 06 237.17 265.14 218.94 937.78 4234.46 1 692.40 350. 48
12-29 387. 20 155. 20 230.97 231.16 260. 00 293. 69 502. 06 2930.19 2079.11 225. 96
01-05 386. 54 125.91 88.17 150. 91 211.29 109. 77 386. 88 2 247.19 1 890.59 168. 38
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®6e FTRARKPEHER 23-ZHEFETMB M 24-ZHFTH
ANRBEIEHAEREEARERHS T (=3)
Table 6 Difference analyses of 23-alisol B and
24-alisol A contents and total peak area
for main common peaks on samples at

various collecting times (n=3)

5 LMBERE LEBEBA/ TERAM BEAT

ROH (pg* mL™1) (pg e mL™Y) BEER 5% 1%
11-15 0.73 0.03 4794.04 A/A/JA —
11-22 0.86 0.04 5616.90 A/B/B a/b/b
12-01 1.03 0.09 7114.51 AB/C/Cc/c/e
12-08 1.31 0.10 8213.11 AB/D/Dd/d/d
12-15 1.46 0.10 8 684.69 C/D/D d/-/-
12-22 1.49 0.13 9141.39 C/E/E efefe
12-29 1.83 0.07 7295.55 @ — @ —
01-05 1.66 0.05 5765.63 — @ —

BHEMT.6 A HRERREN LXKRHITAS
H. FHHRE, 85 5T, BRAHERHRR
B L H R PR, 3T IS UG A KA H F R
Mo, MEE A E Bt BE, T2 LR, RIKSRa
B B BB S A R R H A BB
o EBRESME, SBMERYPRE, —EEE
MR, THAREVIHFRERNIEERHFIRER
R RGBN, LBEMHAHAERT 7 ATA.
3.2 BREX)IEBLEERNEW. &UEEL
FEBEmAK 23-ZBFER B M 24-2BEE
B A BRORHE RAERB RN, WAEFRRER 34
BREE,9 8 10 HBREREN . AEARE
W7 ATHZE S A LARERAE. BRNE L
M. REEENGE, TERWERR. B TEEN
KREEE, W) 28 BB X KB BR—BE 9 A
B L BT B RBUR B AE ﬁ@ﬁ%%%ﬁ",
O 7 3 8 LA A b
3.3 RBUBXIETE SRR K & LAt
i REERRE 23-ZBF 58 B fl 24- 2 MBS
B A BB T E ALK RO, WAL ER 12 A
THRNELSHEERKH. RETERIRES

2, R R & R4 B IT T M, B, R
&, EMA T RERKHEE EREFEL, S
WL kER.

R X3 I IE 2 1 F B0 B AR AR O
A DAIRZE B K/ R 3L RO AR o » T IR Ak F B
BEEX. ARRERELNFERSEERTR
A VB B R 0 SR A )V R T 2 A Y B A TR
B, UARE RS B LRGERENTHM.
BRIARYUE , ERB B, 770 4 7 5K
B I BB A AREHREARRRTRY
B
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BFERRUBRALHE, LOBER I HE UHFFZA M.





