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(57) Abstract: Disclosed is the preparation of selenium and water-soluble
polymer polysaccharide hydrogel and the use thereof in the selenium enrich-
ment of plants. The preparation method comprises the following steps: (1)
adding water-soluble macromolecular polysaccharide and a selenium-con-
taining compound into water, and heating, stirring and dissolving the mix-
ture to obtain a mixed solution; (2) allowing the mixed solution to stand,
and then cooling and molding the mixed solution to obtain a selenium and
water-soluble polymer polysaccharide composite hydrogel. The above-men-
tioned preparation method is simple, and the reactants and the reaction
process are green and environmentally friendly. Seeds of plants are sown on
the surface of the composite hydrogel and cultured to obtain selenium-rich
plants. The hydrogel can be dissolved at high temperature to re-form the hy-
drogel with a controllable shape after use, and can be recycled to achieve the
efficient utilization of selenium in the hydrogel. Compared with a traditional
selenium enrichment method, the problem of selenium pollution caused by
the application of a selenium fertilizer can be avoided by using the seleni-
um-containing hydrogel to cultivate plants, and green selenium enrichment
is achieved.
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b B % KR W T SIRTS A KIS S T AR KE, TR A THME A, A
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FEPI, RIEKEZ M,
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—F Ho, P he R EEH A9 E A 80~100 °C,

—F M, B e A FE GG A 0.5~1 he
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M T S A KB .

AEAE=ZTEORET E T @A R— - RERS ST EHEKER
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10 — 3 Mo, BT - K VS & T S A K BRI P 69 RE L E 69 R A 400~1600
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2. KK BB & 0GR KIBME S 0T A8 RKRERT B R THG G M, e
FHBEESRERET, TEFHGHmEN, BLTHLRE BT kiEm b m

FHERE, RILEE S,

Wig

3. MR AB- KIS S 0T S KBRIEFTHEWERE, B THp T T REK
PO RmAEFUH R, ERABHRERT SR KEBLE, AR E-KE

ST S RERLA B iRAETNSN, TEIHBERFERNTXE
R LA B ARG KB, B B IR AR R A SR IR B R P AR LR 89 S AR
o

i A B A

K1 A mpLs R

2 # SeCA. Agar (control). Agar/SeCA-Se (1200 pg/L). Agar/Selenite-Se
(1200 pg/L)#= Agar/Se yeast-Se (1200 pg/L)#9 2r5h 448 B ;

3 # SeCA. Agar (control). Agar/SeCA-Se (1200 ng/L). Agar/Selenite-Se
(1200 pg/L)#= Agar/Se yeast-Se (1200 pg/L)89 X 4+ & 47 4T A ;

4 73 Agar (control). Agar/SeCA-Se (1200 ng/L). Agar/Selenite-Se (1200
ng/L)F= Agar/Se yeast-Se (1200 ng/L)é9 SEM & ;

K5 AZ%BFHELETRM X, KB K AE AL M) & 0 5R-57 Ja 48 K
KE®mEEFLROAKREAR;

6 A4k a3 ¥R AR B X R IR 6 - &4 %) & 00 5l - 37 fa 48 K 5
k@ LB H CROEMAERZHEABRBEFEHEELE; B ac AR
Agar/SeCA-Se. Agar/Selenite-Se % Agar/Se yeast-Se;

B 7 H 5-37 B8 HE K B P TS B) 75 X B A BRE R ST AR A R B 6 AR B VA B AR
BRI R R R0 B a-c A A TR S KX 69 58-37 8 45 K B P AR IR BT AN iR
AR B d-f 9 A B X8 mG-57 B8 45 K B B P R R ST RR 6 A R &
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B 8 H M- E7 BE AR R BRI X Bt A A AR R 3) A e vk B a
AZEFHENEKRENR; B b~d 5 A KRBT XAE-IRIEAEKERIEF ED
FEH RS EHIZF G TN XA ;

B 9 N AL 45 %37 B BB K B AR A4 & A L a9 VAR AR B a Y A IR 1~4

KRG BN FIA- TR RERIZTELFORNEA R B b ARBFRHEEF
MEESFBFRNAEKRSEUREENR M, c AMEIRREITIEF G a3
R PSR

BRE 6

T @ &AW B A BAR 2 5] 37 K R B3t — 5 3L, LAE KA A9 AR A
R BT VAR AT ML IR AR K R I A8 T AR 56, 18 BT AR S 5015 R AE A F R R B 69 R

MRAER AR, ALAERGI A QEAR A FRIELSETARXAHEAK
AUBA AN TR R 5 AR . AP 2R K 3L P AR R R
ERAATHABLRGKAB G B4, REGLE TR ALH, ALHER
RABH [ ROLFE—ANRE ARG TP A B G4EZ 6P B 6484

TSR A P TR R 69 SR Ie Tr kAe LAFBRL, A F AT R, BT RA&H
A KFF, W AHHRLA, BHTAHLERFE,

KB 1: BT BB -FEREHE KB

Bl g s (Agar) . 100 mL £ &-FR 5 A 5RF &%= (0. 400, 800,
1200, 1600 pg/L) @ mBkF 1At (SeCA) Ao A48 i &9 500 mL F &M, &
BN EHA 95 Coyminsd, WM 05h BEREFEN, LT FEBEEALRT
. Wl E R RG EREINBADRAY, QRAHE, BFTH AT
PB) A IR 504 Bl BT R AR B A KB R o TN B) AR IR B K B AR AR 4 % 9 Agar (control),
Agar/SeCA-Se (400 ng/L), Agar/SeCA-Se (800 g/L), Agar/SeCA-Se (1200 ug/L),
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Agar/SeCA-Se (1600 pg/L).
R 2: BRI PN-37 R A K B

Bl g s (Agar) . 100 mL £ &-FR 5 A 5RF &%= (0. 400, 800,
1200, 1600 pg/L) & L #8545 (Selenite) #= A8 549 500 mL -FJ& B4 P,
BN EHA 95 Coyminsd, WM 05h BEREFEN, LT FEBEEALRT
. WmE ARG EREINBAEMBELY, aRAHE, PPTH AT
PB) A IR 504 Bl BT R AR B A KB R o TN B) AR IR B K B AR AR 4 % 9 Agar (control),
Agar/Selenite-Se (400 pg/L), Agar/Selenite-Se (800 ng/L), Agar/Selenite-Se (1200
ug/L), Agar/Selenite-Se (1600 pg/L).

K] 3: BTN KB

Bl g s (Agar) . 100 mL £ &-FR 5 A 5RF &%= (0. 400, 800,
1200, 1600 png/L) @98£4: 4% (Se yeast) e N8R 69 500 mL “F/RBEM P, &Kk
NiRJE A 95 °Coyiis s, #HF 0S5 h BERFEFEN, WHFEHEARKZ A
R, SRS ERASERENRAEMELS, ARAXE, BFTHARRE
AR B 69 R-ER IR AR B A KB . TNBlARIR B KB G 4 Agar (control),
Agar/Se yeast-Se (400 pg/L), Agar/Se yeast-Se (800 ng/L), Agar/Se yeast-Se (1200
ng/L), Agar/Se yeast-Se (1600 pg/L).

T ¥

F E# KA P AR AEAE B AR EIRE TA KR FIEIP AT, BAFRATE

Betirsh Tkt (FI-TR) A= X & 474 (XRPD) WK HATEOHESE
RACP T G AT EM e T B4 (SEM) M,

2-4 4 # A% SeCA. Agar (control) . Agar/SeCA-Se (1200 g/L) .
Agar/Selenite-Se (1200 pg/L)#= Agar/Se yeast-Se (1200 png/L)é9 - A 3E . X 4t
BATA B AR AR A E &) SEM B o MK R 27 IR KE I T R X 6958

SERRGRE B A K B 9 FTIR # B A% XRPD B 353EF 484k, B LN 5] AR E
6
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5 XA & 0T ST EE4h. sbih, B8 44 SEM B &, %
R ¥E K BRI A i-ER e 48 B S K B IR B A F 5 09 338 454,

ik G A B R

BB A F I G RAE A K AD]) 1~3 T H] 809 AR A K BBOA BTN F S X
R RR-ITa AR B KB R R &, BRMIERM PSSR, EREM: RAA
800 LX #9 LED B, 25 °C. 80%%R K. ¥ AL RE, MKREZLFHR, N
RABMRAENE, BET O CHKATTREREZ, #ITMEEHNE,

AR KERIET CROFLFGEWR S AT, MBHELFEEGOHK
BARTIREWG RE4RB 6 Fra: LT 6a-c 5 A4 7B AR B &9 BRI F F2 k-
WREHE KBRS . AR AN-ER PR A K B AR . BE B M-SR IR AR R BRI 35 F £ R eG4
EFBFEOREUBRTHREN AT ILE, E T ILE R T4, ALFH
JgE - 37 06 KB K B AR BB B AR IR R AR K BRI P ARG K A R a F WM A WA KIF R
R HH o T LARERAN-FFRE AR R B A AR R E Py 0-800 pg/L B, s4EE ¥
FeHyA KD —F R HEMER, BREMKEEWE 1600 pg/L i, sTHaF
WA KR mAC R —E eI HIE R

b, B BARAE B FRREN (ICP-MS) M2 F W R P ms &
BATAE, MR R B T Hra: AP Ta-c 98K R B AR B EG AL F 15
REHE KB . TARBRAN-FR G A K BEA . BE B m-Fr e 4B KB 3EFH L R 694
¥ HEFTmLE (NAETATRENELFHEPMYG[E) ; 7df &
B A TS B A R B BB R AR - R AR AB K B AR . R ABER AN-IR A M K BE AR . BEEE
IR AR B IEE CROZLF G R P AEGSE H5AE RER T EG5E
B d (F kg TIREWHED M E 5RER T MG EEHIE) o 9ET
Fu, G 8 E A TR ER P AR I A R IR AR BR AN XA A A R T
B al; BN 7d-f 75T A S, ERRBN X6 m-IR g b KB, 35 B
K400 pg/L 49 OLTF, meFI R FGS; UARHBX, REMEEKE (400~1600

ng/L) W FR-FRRRAE K B RIEF W R EF TR POMAEHE G T atEKEt
7
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BIEHFMELFWR, REGHMEILNT

— VIR R - FIRAE R B P RRN Xt TS a0 a v i P
BB AFHH R, FRLBmERKEHA 1200 pg/L 49 Agar/SeCA-Se .
Agar/Selenite-Se. Agar/Se yeast-Se & KEKIEFHWELF HEALF 5-9 Xt
RE M AE, FEFHEAKTUARBGRE T4 8 A7 B 8a AL
B XGRS AERR I X6 m-Irx 5 HE KB L3 H % 5~9 RefeyE R, B 8b~d
SAAESLFHESANETRRH X MB-F IR RKER LEF H 5~9 Rt
AREEY S EE; WXL RT 4, MAERFTHAMEK, £F% 9 X&f, @
Agar/Selenite-Se 3= F W9 L F B R WM AER S, LKA Agar/SeCA-Se, M
Agar/Se yeast-Se LA K ey g F HHE M A ERKELAEN 6 H 5~9 X MA4
=8 TR K

h

- KB B DT 54 KBRS VE AL

Fr4g A L 69 1200 pg/L ¢ Agar/SeCA-Se £ &K % A N 500 mL -F & 5%
P, ORNEEA 95 °Chy ST, B 0.5h B EEFENIERIK, KRk
NRAEMELY, ARG, BRAILFER-EFIEELSRER, IIFLE
KRBT B AT S B3I,

B 9 A Agar/SeCA-Se (1200 pg/L) H & KERIEFAER 1~4 KIEH 6 E
WA KRS E, T2, BEE0E, B 9a A TR AR 5 6KE
RIEFHZLFBE, WEATT LAY, B G 0 M-FE 548 K B AT L
BEHMAEK, RRABETERRKOESREREFTOELF L, EEFTNE

, SRS L, BREEARBEFRITNE, £ F4E b, 9 Fr, &
ARMeEH AN LT, XA THEDI T REKR T AT EBRALH R,

% RAE R G QR B T a9 2 mmE s R s ey E K, 8 ad KB I 89 1A 3R

1% ST CASE BK B AR P 48 7L A 6 = 350F)

Z PR, BT AR-KEMS ST 2 KERIEFTWEZEFER, T/53 5

8



WO 2023/019704 PCT/CN2021/123186

FaFHE, MR IIE RIS EUR KRR X, BPEEFY
Xt TR B P AL R AR AR T AR ER AT X G AR A RO B AR T BB AR ST,
A KOGl - K SN & T B4R B ST 8 1 B iR IS AR TR B B s A 9 5 Kk
ITHESAE R, PEIRAER 4 R LSRR T L EHMAEK, FRHENE B,

VAL B i SR AR R H T IR A K B T BT AR B A AR 49 R ARAR, R A 989
PRAPFEE IR T b o AR HAA R A A R F L RE L PT4E 69 5 Bl AR 2R,
T¥, HEARPORFERZI AN, AXAGRFTERARFERLB A £,
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| — M- KB ST SR KEROR & Tk, R4FEaeT, QAT

T (1) : BREMSGHD T EZBASILEMI NKF, o EE,

T (2) : FRAOBREHEIANRA, FEH-RERSST S BKER,

2. ARIERANEZ K | BT — R - K AN ST S RERGH & Tk, &
B AET, AKERS S FEEAFIEE., TEK. k. BYRK. Aia
B eg—R RS A, TR REESST EZHE5KGRELA 1~10:100,

3RERF R | TR — - RKEESH, T ERRERGH & TR, B
FILE T, PR il bdh R T, JrmBg shfe k0l b 6 — A,

4 ARIEARUF) B K 1 K 0 — A R M B T SRR A B & ik, B
FeAE e T, Pk o A48 38 5 A 80~100 °C; Frif Ao B HE 49 i/ 9 0.5~1 h,

5. BB A)Z K 1 6 — - KIS 5T S KRERG R & T, &
BEAE AT, PTRAFRE IR A 12~24 he

6. — AP AR RS S T SARRER, RFIEAET, ARARK 15450
PR ] & 77 R AT 2
7. BA R R 6 PR o) —Fb il KIS F 0T S AR K B A AL F AR 77 8 0 L

)ﬂo

QAR AN LK T AT AL R, L4508 T, AT sh g mey ERIE4E R .
WA A F G EB- KA ST B RERG AT, ALK, BREENE
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9. ARBAA £ K 8 AT A, HA4FIEET, IRt T O EE T,
WMEAT HEMNTF PN RS B KEMS ST L HKER T 6 E
FE AR EA 400~1600 ng/L; AT LI AL, LIBE%REH 800~4000
LX; ARk {88698 & A 20~25°C; FriflaiR 692 & A 70%~80%.

10, RFAAZKT ARG R, BFEET, G MERERE, &
KIBEE BT ZHKERE T HREM. AR EHY R — IR KB, LA
HE IR F) R PT R AB- KBSV & 50T B BB K AR
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