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1.2 i F

W& T RRARME S (2l 99% . Sigma A H] (St Louis, MO, USA) ], 43 Hr4li 7 20 (4l 99% . I~ &K I¢
B 2D . AR (B EE 9900, KA FR bR A RARD . 4 ig AR A L8 99% . A TAEY T
FECEBO B AR R ], % D20 R-250 (4 FE 99%, Jb it F8 KB HEA BR A F1D . 618 4l bk ik ¥y B B
By Bk ARy kY. BRRY . BRRY . BRRR. BARY. ESRY. BEY (ZHEEE 9900, dbmtihal MR E Y HORA RA
Al 5 HAR T S A A el W DU )1 A A TR R XK 22 B Tl R X
1.3 {UFFiEHE

AN A] WG 6 (Lambda25 %1, Perkin Elmer A ]) 5 L #UE IR 85 X T 448 (DHG-9240A, |- iff
FRFF AR A R A FD ; BF R T310IN, Bk R i F A BRA FD s B2k 88 (5B SRR
AMRAFD ; B iR (HH-4, EEBSARA R ; Bef 2 AL OFMIA THRARA "D s /52X
O KA w20 HL(TDL-5A, GRS R i {8 A PR A |]D 5 B8 88 75 i 3 Uk % (KQS5200DE #Y, Rl
T ACER A PR DD 5 S T R A UL (MISP-8600, b5 AP AU TR A BR A 7D 5 IO TR W i 43 6 ol
ILCAA-T000, & Al 38 3 O =D A7 B /D 4.

1.4 F &
1.4.1 H R

W5 W S B ZE S R AR O I 2R OK L 2B oK bk, UIRE . BT R FHR A TR R A 30 min,
T 80 CF T4 )5 0F s nloky . i et 40 HiFfL. B TR A TSR & ™.

1.4.2 3R, 5 Bs %

(1) ZHEMHREL. 7 Bialifh

2% J g A 0T 2 2 g gy vk BRIBURE S TR 2.0 g BT 50 mL BLOA L A 50 mL P BB R B g
2hJ&, 5000 r/min B> 10 min, 3 W, JUET A 50 mL /- #Hr 4N mR . FE LU E#E 2 K, &5
BEGREAERIR THE TS, T 50 CHRASKMET . A 45 mL 0. 1 mol/L NaOH %5 ¥ 42 BUK 7% 7 £ 5 Fi
P2 A 1 h 5. 5000 r/min B0 10 min, BUEVER . SR PR REL 2 Wk, AIFRBUR. 7RI BUS /Y 5k
HimA 30 mL 0. 1 mol/L HCL ¥, # I FEFE R MEZ 05 2 h, 5 000 r/min &0 10 min 5B EIEW .
AU LB 2 ), AF BIEHR.

W TV 1 2 W BOR A IR J5 ] Sevag IR H . E LA G TG MA 4 IR LB, B,
5000 r/min B0 10 min 7 2 YLHE, A 20 mL KFT/E M, W42 10 mL J5, A 4 f5IERBUR 2B,
BRI AL, 5 000 r/min B0 10 min M B VIE ., T S EEE M 10 mL K, KIBE . KRR — 60 R %
I 5 Z2 W 0T 4t 3 4K
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(2) ) 25 W b o ot 2 1 £

YER AR PR HE R 4 0. 05 ¢ T 500 mL &, IKEHEZZIE ., 451 HE 0.,0.2,0.3,0.4,0.5,0.6,
0.7,0.8 mL, % AZEIB/KANZE 1.0 mL, ZRJGMA 6 Y0 KB 2.5 mL JMRBLIR 5. 0 mL, $EA1 AT, = EE
20 min J§ T 490 nm AW OGAE . DLz FPERTRR, K AR bR 2022 ve B0, PR, AR &, K
MEE 3 K.

(3) A il 22 5 0T £ 43 B30 A DU

0.5 mL AR, FHZEMKHNZ 1.0 mL, SRIEMA 6% 4K W 2.5 mL R BLIR 5. 0 mL, #&5)%H,
FIRHCE 20 min J5 T 490 nm &L WO E . A I A 3 K.

1.4.3 S Eyreg42 8, 4 B iS5 %)

(1) ZB I, 7 Eaifh

S R 23— 24 1M 7 . M MERRFR Y 1. 0 g BEA B R 50 mL B0, A 45 mL 606 &
. T 60 ‘C#E75 60 min, 5 000 r/min B0 10 min, B LR . SR EERE 1K, 5IF LR, k452
10 mL, FH 60% ZBEERT 50 mL & EMP, 545 H.

(2) VB F TR w4 0 1 2%

HERA PRI B TR FRE S 0. 01 g FHZRIRB /KM T E 45 2 100 mL, B FEEE N 0. 1 mg/mL K5
WETR. WERRIE 0,0.4.0.6,0.8,1.0,1.2.1. 4 mL BT 25 mL MRS @5 R H . INZERIBKZE 6.0 mL, %
J& A i A A& AR 357 0.5 mL, JR2), 4 min JFHIA 1.5 mL 20% i Na,CO; I . TR/ ERE
ZIEE, 30 CHEYEHCE 0.5 hy UAINFRMER A9 6.0 mL 288K 25 AR IR, T 760 nm &b I 5 W% 5618, K
M 3 K.

(3) A il 22 B o £ 43 B30 A DU

YER U A5 4F i SRR WK 0.5 mL T 25 mL AR R T, A 9.5 mL Z818K, 25, #ImA
0.5 mL #EAEHAH, AT, 5 min JFAA 1.5 mL 20% ) Na, CO, . TEIRAIGEREZZIE, 30 °C bt
JEHCE 0.5 hy LIS FAEXTIE, T 760 nm AR O, KN E S 3 Kk,
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(D FE 5 THE L

ZEICHR 22, 25 M7k, BUTHRIZESE T8 0.2 ¢ 224, BT MBS, 290 A 7 mL #
HNO, 1 2 mL % H,O,, B AT, 15 min FHEF] 150 °C, 10 min FHEF] 205 C, f£iF 40 min
Jei s WA TF 35 ‘CLATF. BUH ol T e e, B TH AL TR A B 100 mL AP ER, HTFEAR LGRS
A3 E

(2) A dily JoT £ 43 B30 3 A T
BT 0 A B U 2 S s i R-250 Ltk @ AruE s . FRICAEA S A A 1 mg 3
76 1 mL 248K, BE 1 mg/mL FRAEHE AR B2 X8 cm BERR LT 4E ¥ I —ak . 43 % 3 20, Itk 1 5t
AW PR HE A AR 20 pL, A3 SRR (2R SRR GT, BR TR, FRAREE 2 YO (88 0T 43 50 S A 2
F 20 pg. FERESBEA TS TS, %0 — o — i (0 — PR — L B9 20 R AE 590 nm AL HEAT L 65, 323K
Asoofl, KM E S 3 k. @ FE I E. RFI0 A 1 0AE Gl 208 1 229 0. 5~1 mg/mL JU WA, 78 Lk bRk
AR DU A R () 25 1 T R 3 R O MR ARE /N TS B A R AT R . B, R Ay B, R R
TR b A B BT A, R E A 3 K.

JCE T i 43 B 7 KA SR W A O EE R O FR il Zen il 5. 2% SCER[26 1/ J5 ik, 43 il i
BELOBGLOBNL BEL CBELCBRL WL RN B BRARUMEAR AR LB K B F T E N 1.0 g/ mL B bR MERR RE
W, I E 0,0.1,0.3,0.5,0.7 mL EZRF 100 mL $84), LL2s [ 05 MK OO & b 1 # B 17 TR A4 IO
B, SRR R B FR A2, © A3 I E SR IS AL 0. 3 mL HEAT JE T W 43 O 06 BEASCR I, A I B AT 3
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2 ZFERE5H5)
2.1 4RFRAXZHEBERENHESR

IR T — B TR V5 2 — P FH 000 A OB T A B R i LR R S T oK L A W S R 8 & R
SR J 7= A 1 55 R AL A W AE 490 nm A0 WG EETT LSRRI G WO A N RO B T A O A A
WEaL, FUH 1402 BTy ik, 1O IR 00 b o A8 4 0 TG 5 VA T AR AR e i el

FIA 1. 4. 2 TR ITR iR SR . Zr B AL ZESE B TE 2 08 L KV T 2B RIIR A M 2 0 . O R R — R 1
D SRR e, A58 1 PR EESR. FR R 1 T i v XSRS 2 i B . o 79. 29 g/kg, HIR
S PR X4 65. 39 g/kg, WAL XK 62. 24 g/kg, PP Xk 58. 48 g/kg.

Rl AXFRARDHEBERES Y g+ kg
2R R LY Ll M ORI 2 T T BRI Bl NIRRTV E/S
A 58.19%7. 27 D 83.68%2. 47 G 59.01£7. 02 ] 63. 87%1. 39
B 61.0446. 47 E 82.6316. 78 H 70.17£6. 81 K 61.2346. 75
C 56.24£3.78 F 71.59%2. 02 I 57.57£7.75 L 64.0743. 21

2.2 ARFREAXCBRESBER
G 1. 4. 3 W& FRRbSMER L HIVE 2. FIAH EXCEL A9 28 M 1014 ) 6 22 8 193 0 65 43 K00bs v il 28

IFAF LA [T L T
05 1oy
* HER * RETR
04t w O8f
b b
B o3t & o6t
o =
g o2r E oaf
2 3=51.178x+0.005 7 2 3=134.30x+0.014 0
T oo1f R=0.998 6 02t R=0.994'5
0 0002 0004 0006 0008  0.010 0 0.001 0002 0003 0004 0005 0.006 0.007
FT8RE/(mg- mL™Y) FT&RE/(mg-mL™)
B1 DNEEEESNBEARER 2 URBFRBARARER
H 2 B — T R RO 2R YRR 2%

FIH 1.4, 3 thrak 7 ge BB, 40 55 4l Ak 26 38 Bl . I R B8 1 IR bR o il £ 0 B A D i R R )
B, BAFE 2 FoRgE R, 3 2 al s pu I pE KR O 24 R B . A 31,47 g/kg, HLWRON E R R
X 30.09 g/kg, WIdLF=X 29. 23 g/kg, WiTLre X &0 8k, M 11. 66 g/kg.

R2 AXFREAREHRESH g+ kg
[ERZP STV Lyl SRR ] L BRI w1t NIRRT YA K
A 31.15%0. 04 D 13.80£0. 84 G 31.93%1.51 ] 27.6240. 55
B 33.16 0. 68 E 9.5640.03 H 24.8140. 74 K 30.15%1. 85
C 30. 11£0. 30 F 11.62£0. 06 I 30.95%0. 75 L 32.5141. 55

2.3 ARXFREBXEERRESHER

WOAME. GRTPANTAREZH, aRE RN EZH, B ALEOEAR. FH
o4 4 TR DT WO B E E B, RN H Sl s2 i R-250 Lo @k K I & (5 B or £, 73 T 2
A B3 Al PO KR P B R RO O B . 3039 g/kg, RN L IX 2. 02 g/kg,
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7 A IO e R s s F 20 L1 144
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e = 1.0f
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e T i = N 7. 4 I=WAS Y
Kl 4 FoRsisew mon R P e, E M 0.0 T ST AL =5
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2918.23
6000 5370.00 o @i
o~ 5000F e = O AT
2 13 607.40 B
& 4000F — B
= 2820.63 S
2 3000k 399.58 =E§
h 1578.75 E\
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=N | [ =N | FE=S§
TR MR SRR BER

E4 BXFEETERENUERE
2.4.2 WMEAETREHSHEF
Kl 5 FoRflmon R P, AR D E RER Zn,Fe JUHR X # A Cu,Se,Pb,Mn TR
ArAT BRI Zn ST BT A BN R B/IMRR U )1 L FE R L WL, A Fe S0 3 i 43 O KB/ IMK IR
Widb. EPE, PO, Wi Cu,Se,Pb,Mn Fif 0 822 5 A K.
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KT = M HGE , AR — R, X 2SR A B A e A A G . 3R I RS MO Y AR ) B
AR F 0 & B8 T WK B/ IMR I R U, K20 . Bl e 2 pE ), 23 b o it 0 B0 1
WICE Zn N EREAEY R TR ER AL TR . [ BAa R] T4 E Y R A AR ), R EUE A
ZESRAR I He . AR 2GS U PR U B R v R B, R R R BE R TR AR MK 2 S 2 AT . R
205 A W) I PR B 45 G AL R LA B S TR oy TR S B Al AR 2H A R HOR D5 v I Ak R e S A

2) [ A F 2528 WA I AT A R B — AR SCFR AR IR 4 KSR X A AT, [ s G )
AREZ . 2l O A OTE R A, TR A M OCHRGE . JB T RGNS, A p 45 R R
N 7= DX 26 3% 25 5 18 DU b, 3 R RE -5 4 M 1 b 20 PR 5% AR B 48 B M7 E — 2 I C &R, n] BB 5 26 5%
RO AC A DG, A 5 30 T X 25 3 A B AE AR LI VE BE IR 2 R RS L B4 B 26 3R 4 KT XL
WL OB . R /R OT R, W R R AL 5 B 2 B R B A 25 S, R v X
FELE T 5 40 BB 5 a8 B (83. 68+ 2. 47) g/kg, PUJI 7= X Y S T . MR R 4 B4 3k B (33,16 +
0.68) g/kg.3.39 g/kg, PUJI =X {0 2 BT it 40 BOBCH £ 5. HL 45 H X5 Y Hb 26 S b i 2B R R B f N T
Wit B —E RS SN 2806 R K= X A b BEBRBE A0k, oo 28 AR s H R L A BRI K 2k
FERUAE, B A R T AL AR R L PR AR O T, JRBE 0% T Ay 0R T 2R SR & R L W R B AR T 3 T
SR M AT Bl 24 28 5% e ik A
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A Comparative Study of the Commercially Valuable Components of
Water Shield (Brasenia schreberi) from 4 Cultivation Areas in China

WU Hong-mei's LV Ze-fang'. ZHANG Zhao', YU Jie'*?

1. School of Horticulture and Landscape Architecture s Southwest University s Chongqing 400716, China ;
2. Key Laboratory of Horticulture for Southern Mountainous Regions , Ministry of Education, Chongging 400715, China

Abstract: Ultraviolet spectrophotometry and atomic absorption spectroscopy were employed to determine the
commercially valuable components and their contents in water shield ( Brasenia schreberi) collected from Si-
chuan, Chongqing. Hubei and Zhejiang, and the resulting data was analyzed and compared, so as to under-
stand the difference in the nutritional components of the vegetable in different regions, thus providing a theo-
retical foundation for further research of its geographical growth environment and for the establishment of a
quality evaluation system for it and promotion of its cultivation and deep processing. The result indicated that
B. schreberi contained not only rich polysaccharides, abundant polyphenols and a little protein, but also plen-
tiful K, Ca, Na, Mg, Zn and Fe and very little Cu, Se, Pb and Mn. In comparison, water shield from Zhe-
jiang had the highest content of total sugar. The highest polyphenols and protein were detected in the samples
from Sichuan. The content of K was found in the order of Chongqing™ Hubei> Sichuan™Zhejiang. Na was in
the order of Chongqing > Sichuan > Zhejiang > Hubei. Mg and Ca were in the order of Hubei > Sichuan >
Chongqing™ Zhejiang. Zn content was in the order of Sichuan™ Chongqing™>Zhejiang™> Hubei. Fe was in the
order of Hubei™>Chongqing™ Sichuan™ Zhejiang. No great difference was observed in the contents of Cu, Se,
Pb and Mn between different origin regions. Therefore, B. schreberi produced in Sichuan proved to be the
best in quality.

Key words: water shield (Brasenia schreberi J. F. Gmel. ); composition; extraction and separation; deter-

mine
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