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DESCRIPTION CN114041409A

A method for cultivating high-protein duckweed

—MEEEFENERTG A

[0001]

Technical Field

ARG
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[n0001]

This invention relates to the field of duckweed cultivation technology, and in particular to a

method for cultivating high-protein duckweed.

KRR RGEHEFT AT, [F3I2 h—aEBEENETT %o

[0003]

Background Technology

BHREA

[n0002]

Duckweed (Lemna minor L.)

7¥3%(Lemna minor L.)

It is a monocotyledonous floating aquatic plant belonging to the genus Lemna in the family
Lemnae. Itis widely distributed throughout the world. It is small in size, spreads rapidly, has a
strong ability to adapt to the environment, has a certain resistance to saline-alkali water

environments, and has the ability to accumulate heavy metal cadmium ions.
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ERFHKEZEFEY, RETFERNEER, THTHASM, EMAh, FER, MIFEINEN
BE/15R, WERWKIMEE—ENTYE, NEEEFEETFEER/E.
Meanwhile, duckweed itself is rich in protein and various amino acids, and is often used to

make livestock feed and aquaculture feed.

FRSTAS EABRERREMEER, BATHEEAIURAS SIS,

[n0003]

Duckweed is a simple aquatic monocotyledonous plant that is widely distributed in warm

regions of the world, but is not found in Java, Indonesia.

EEAGE—MERAKERTHEY), 2REMXT 7, BRRTFEERAILME,
It is distributed in paddy fields, ponds, or other still water bodies throughout China's northern

and southern provinces.

FEREIERE, £F/KE. WEsEeFHFKKEYE D .
It not only has a high nitrogen and phosphorus adsorption capacity, which can reduce the

nitrogen and phosphorus content in water, but also has rich nutrients, such as a variety of
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amino acids, and is often used as pig feed, duck feed and grass carp bait. Scientists now
believe that duckweed, with its rich content of various nutrients and proteins, can be used to
make food. The protein content of common duckweed is generally around 25%, which greatly

limits its application as animal feed.

HANEBREBNABKMEES, EBEEKERAHESE, ANEAEFENEFYR, ISR
BiRE, BRAXMIERR. BEANUKESERNE, BREARERINNFEUEEEZMERE
BERFRALUGKAXRGIERY., IEEEKTNEARSEXK, —REWLWER, EIFAFERE

A, FRRANERE.

[0006]

Summary of the Invention

REAAE

[n0004]

The purpose of this invention is to address the problem of low protein content in duckweed in

existing technologies by providing a method for cultivating high-protein duckweed.
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FEANWENZHHNINERAPFENFIEASERENTE, MEH—MEERFENIERS

o

[n0005]

The technical solution adopted to achieve the purpose of this invention is:

NEMAELBARNBRIPFTRANKALGRRZ:

[n0006]

A method for cultivating high-protein duckweed includes the following steps:

—MESEEFENEFGE, SEUTIR!

[n0007]

Step 1: Select duckweed strains with the highest protein content from wild duckweed;

TEL, NBEEFIRMEEARSERSNFEIRR;

[n0008]
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Step 2: Under sterile conditions, prepare a high-protein duckweed culture medium, which

includes the following components:

TR, ALENFIET, BESERFHEFR, MASERFHETREFEUTHRD:

[n0009]

MgSO<sub>4</sub> « TH<sub>2</sub>0: 0.4-0.5mM

MgSO<sub>4</sub> « TH<sub>2</sub>0: 0.4-0.5mM

[n0010]

Ca(NO<sub>3</sub>)<sub>2</sub> « 4H<sub>2</sub>0: 1.4-1.5mM

Ca(NO<sub>3</sub>)<sub>2</sub> « 4H<sub>2</sub>0: 1.4-1.5mM

[n0011]

KNO<sub>3</sub>: 1.0-1.2mM

KNO<sub>3</sub>: 1.0-1.2mM
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[n0012]

KH<sub>2</sub>PO<sub>4</sub>: 0.4-0.5mM

KH<sub>2</sub>PO<sub>4</sub>: 0.4-0.5mM

[n0013]

Mg(NO<sub>3</sub>)<sub>2</sub> + 6H20: 0.4-0.5mM

Mg(NO<sub>3</sub>)<sub>2</sub> + 6H20: 0.4-0.5mM

[n0014]

CaCl<sub>2</sub> + 2H<sub>2</sub>0: 50-60uM

CaCl<sub>2</sub> + 2H<sub>2</sub>0: 50-60uM

[n0015]

KCl: 50u-60M
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KCl: 50p-60M

[n0016]

Na<sub>2</sub>MoO<sub>4</sub> + 2H<sub>2</sub>0: 6.1-6.3uM

Na<sub>2</sub>MoO<sub>4</sub> « 2H<sub>2</sub>0: 6.1-6.3uM

[n0017]

H<sub>2</sub>BO<sub>3</sub>: 69-72uM

H<sub>2</sub>BO<sub>3</sub>. 69-72uM

[n0018]

K<sub>2</sub>H<sub>2</sub>EDTA * 2H<sub>2</sub>0: 30-32uM

K<sub>2</sub>H<sub>2</sub>EDTA « 2H<sub>2</sub>0: 30-32uM

[n0019]

FeNH<sub>4</sub>-EDTA: 56.7-57.1uM
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FeNH<sub>4</sub>-EDTA: 56.7-57.1uM

[n0020]

MnCl<sub>2</sub> + 4H<sub>2</sub>0: 13.8-14.2uM

MnCl<sub>2</sub> « 4H<sub>2</sub>0: 13.8-14.2uM

[n0021]

ZnNa<sub>2</sub>EDTA * 4H<sub>2</sub>0: 2.8-3.2uM

ZnNa<sub>2</sub>EDTA + 4H<sub>2</sub>0: 2.8-3.2uM

[n0022]

CoSO<sub>4</sub> « TH<sub>2</sub>0: 4.8-5.2uM

CoSO<sub>4</sub> * TH<sub>2</sub>0: 4.8-5.2uM

[n0023]
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Na<sub>2</sub>-EDTA * 2H<sub>2</sub>0: 18.6-19.2uM

Na<sub>2</sub>-EDTA « 2H<sub>2</sub>0: 18.6-19.2uM

[n0024]

The pH of all components was adjusted to 5.6-5.8;

PR2H 53 158 pH5.6-5.8;

[n0025]

Step 3: Transfer the duckweed strains selected in Step 1 to the high-protein duckweed culture

medium in Step 2 for further cultivation.

TR3, BIRUREHAFEEImARBI MRS E2RNSE R HETRPHITIES;

[n0026]

Step 4: Propagate the species using the methods described in Steps 2-3.

TR4A, BEFIRTR-ZEINGEHITHRARYT &Ko
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[n0027]

In the above technical solution, in step 1, the duckweed strain with the highest protein

content is screened out by the protein content identification method.

TELERRALREF, FIRTRIF, BIEARSELENTZE, MELERRSERET Em

%o

[n0028]

In the above technical solution, in step 1, duckweed strains with a protein content higher than

35% are screened out.

T LREARLREF, FARTELIFR, HELHEARSEST35%FEmR.

[n0029]

In the above technical solution, in step 2, after preparing the high-protein duckweed culture

medium, it is subjected to high-pressure sterilization.

T LREARBLREF, FRTE2FR, EESERFHETRE, #H

=l
o
=
5
i
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[n0030]

In the above technical solution, in step 3, after burning with an alcohol lamp for 1-2 seconds,
tweezers are used to pick up 8-10 pieces of duckweed obtained in step 1 and transfer them to

a high-protein duckweed culture medium for cultivation.

TELERERARGEF, FRRSE3R, BERITNRL- 2V ENEFLES-10R ZRIRENFEEmR, K
=

AHEETTRT, TS
[n0031]

In the above technical solution, in step 3, the high-protein duckweed culture solution
containing the transferred high-protein duckweed is sealed with a sealing film and then

cultured in an incubator.

FELREALREF, FATEFR, BAHORSRBESERFINSERFHERREHR, &

SRS REREITIEST.

[n0032]

In the above technical solution, the cultivation conditions in step 3 are 23-25°C.
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T LERRAGREF, FrRPSBINIEFFH23-25°C,

[n0033]

In the above technical solution, step 3 involves culturing under a photoperiod of 16-18 hours

/day and a light intensity of 95-100 umol m<sup>-2</sup>s<sup>-1</sup>.

FELRRABER, PP E37E16-18/ Bt/ KIVFEEHA, 95-100umol m<sup>-2</sup>s<sup>-1<

[sup>HIER 4 I TR,

[n0034]

In the above technical solution, in step 4, the generation is repeated every 6-10 days.

TELERRARG RS, FrrP R4, 86-10R%N—R,

[n0035]

In another aspect of the present invention, a feed comprises high-protein duckweed obtained

using the aforementioned cultivation method.

REANF—HE, —MEN, SEFNBFREFGASEINSERF T,
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[n0036]

Compared with the prior art, the beneficial effects of the present invention are:

S5MAEKRAEL, SERANEHEVRE:

[n0037]

The cultivation method of this invention can produce duckweed with high protein content,
which can greatly improve the nutritional content of feed. At the same time, it can reduce the
amount of imported soybeans used in feed to a certain extent, further reducing the cost of

feed production.

MRAALBENIEFRG L, FIRIAESEASERNTY, AURKERANERSE, RNATUE—

ERRE LREFNHOKRETEATIER, H—FREEHRIHIERA,

[n0038]
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The specific composition of the high-protein culture medium of the present invention is more
suitable for the cultivation of high-protein duckweed, achieving efficient propagation of high-

protein duckweed.

FRANHENSEREFENANEERTEERFINES, LUSERFFHESH &

[n0039]

The cultivation method of this invention is simple and easy to commercialize and apply.

REBRRIEFSAEE, BT A,

[0043]

Attached Figure Description
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Py ET35E A

[n0040]

Figure 1 shows the protein content of high-protein duckweed.

IREERFFEARSE,

[n0041]

Figure 2 shows the protein content of common duckweed.

[0046]

Detailed Implementation

BALER

[n0042]
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The present invention will be further described in detail below with reference to specific

embodiments.

LTSS BASS TG 3 &R EH—D 1 F i A,
It should be understood that the specific embodiments described herein are merely

illustrative of the invention and are not intended to limit the invention.

RSB, IEAPRiER ey BIASERERR N A LU A LR, AR TIRES LA,

[n0043]

Example 1

SEhEf1

[n0044]

A method for cultivating high-protein duckweed includes the following steps:

—MEEEFENEFRGE, SRUTIR!
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[n0045]

Step 1: Collect common wild-type duckweed, identify the protein content of the collected

duckweed, and screen out the duckweed strain with the highest protein content (L. minor).

TR, XESEFERTF, WREFINWFETATEOARSELTE, MELEPEARSERS

HEEmARCEEREL.minor),

[n0046]

Step 2: In a sterile laminar flow hood, pour 40 mL of high-protein duckweed culture medium
into a 50 mL Erlenmeyer flask. The composition and content of the high-protein duckweed

culture medium are as follows:

S22, AEEEAESR, FSOMLERRPENOMLERERFHEIRAR, BEEFHEFRBO N

S=N:

[n0047]

MgSO<sub>4</sub> « TH<sub>2</sub>0: 0.4mM

MgSO<sub>4</sub> « TH<sub>2</sub>0: 0.4mM
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[n0048]

Ca(NO<sub>3</sub>)<sub>2</sub> « 4H<sub>2</sub>0: 1.4mM

Ca(NO<sub>3</sub>)<sub>2</sub> -« 4H<sub>2</sub>0: 1.4mM

[n0049]

KNO<sub>3</sub>: 1.0mM

KNO<sub>3</sub>: 1.0mM

[n0050]

KH<sub>2</sub>PO<sub>4</sub>: 0.4mM

KH<sub>2</sub>PO<sub>4</sub>: 0.4mM

[n0051]

Mg(NO<sub>3</sub>)<sub>2</sub> « 6H20: 0.4mM
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Mg(NO<sub>3</sub>)<sub>2</sub> + 6H20: 0.4mM

[n0052]

CaCl<sub>2</sub> « 2H<sub>2</sub>0: 50uM

CaCl<sub>2</sub> « 2H<sub>2</sub>0: 50uM

[n0053]

KCL: 50uM

KCl: 50uM

[n0054]

Na<sub>2</sub>MoO<sub>4</sub> « 2H<sub>2</sub>0: 6.1uM

Na<sub>2</sub>MoO<sub>4</sub> + 2H<sub>2</sub>0: 6.1uM

[n0055]

H<sub>2</sub>BO<sub>3</sub>: 69uM
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H<sub>2</sub>BO<sub>3</sub>: 69uM

[n0056]

K<sub>2</sub>H<sub>2</sub>EDTA * 2H<sub>2</sub>0

:30uM

K<sub>2</sub>H<sub>2</sub>EDTA * 2H<sub>2</sub>0

[n0057]

FeNH<sub>4</sub>-EDTA: 56.7uM

: 30uM

FeNH<sub>4</sub>-EDTA: 56.7uM

[n0058]

MnCl<sub>2</sub> + 4H<sub>2</sub>0: 13.8uM

MnCl<sub>2</sub> * 4H<sub>2</sub>0: 13.8uM

[n0059]
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ZnNa<sub>2</sub>EDTA + 4H<sub>2</sub>0: 2.8uM

ZnNa<sub>2</sub>EDTA + 4H<sub>2</sub>0: 2.8uM

[n0060]

CoSO<sub>4</sub> « TH<sub>2</sub>0: 4.8uM

CoSO<sub>4</sub> « TH<sub>2</sub>0: 4.8uM

[n0061]

Na<sub>2</sub>-EDTA « 2H<sub>2</sub>0: 18.6uM

Na<sub>2</sub>-EDTA * 2H<sub>2</sub>0: 18.6uM

[n0062]

All reagents were adjusted to pH 5.6 and then autoclaved.

MU LERFIIBEEPHS.6, H#HITEEKELIE,
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[n0063]

Step 3: After igniting the duckweed with an alcohol lamp for 2 seconds, use tweezers to pick
up 10 pieces of the selected high-protein duckweed and transfer them to an Erlenmeyer flask

containing high-protein duckweed culture medium.

T3, BERITORMDENE LI MEREINEERFE, FERBGEANSERF S

FrRAVHER AR

[n0064]

Step 3: Seal the conical flask with sealing film and place it in an incubator for incubation.

$IE3, BHORRKHEIAEHERNEFEET.
Several bottles can be cultured at a time, and subculture should be carried out every 7 days.

The subculture operation is the same as step 2-3.

—RAEFE TR, STRHITRUT E, ST TIRERSE2-3,
The culture conditions were 23°C, photoperiod of 16 hours/day, light intensity of 95 umol

m<sup>-2</sup>s<sup>-1</sup>, and subcultured once a week.
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BEFEFMHN23°C, HAANINE/R, FaRAI5umol m<sup>-2</sup>s<sup>-1</sup>, FREL

fﬁ_;Ko

[n0065]

Example 2

SKhEf5I2

[n0066]

A method for cultivating high-protein duckweed includes the following steps:

—MEERAFENERGE, SEUTIR:

[n0067]

Step 1: Collect common wild-type duckweed, identify the protein content of the collected

duckweed, and screen out the duckweed strain with the highest protein content (L. minor).
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SR, XREEBEFERFEE, WREFINFIHTEARSELE, MELEFEARESERS

HEEmARCEEEL.minor),

[n0068]

Step 2: In a sterile laminar flow hood, pour 40 mL of high-protein duckweed culture medium
into a 50 mL Erlenmeyer flask. The composition and content of the high-protein duckweed

culture medium are as follows:

S22, AEEEREHR, FSOMLEREFEANOMLEERFUEIAR, BEEFHEFREO N

S=N:

[n0069]

MgSO<sub>4</sub> » TH<sub>2</sub>0: 0.5mM

MgSO<sub>4</sub> + TH<sub>2</sub>0: 0.5mM

[n0070]

Ca(NO<sub>3</sub>)<sub>2</sub> « 4H<sub>2</sub>0: 1.5mM
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Ca(NO<sub>3</sub>)<sub>2</sub> « 4H<sub>2</sub>0:

[n0071]

KNO<sub>3</sub>: 1.2mM

1.5mM

KNO<sub>3</sub>: 1.2mM

[n0072]

KH<sub>2</sub>PO<sub>4</sub>: 0.5mM

KH<sub>2</sub>PO<sub>4</sub>: 0.5mM

[n0073]

Mg(NO<sub>3</sub>)<sub>2</sub> + 6H20: 0.5mM

Mg(NO<sub>3</sub>)<sub>2</sub> + 6H20: 0.5mM

[n0074]

CaCl<sub>2</sub> « 2H<sub>2</sub>0: 60uM
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CaCl<sub>2</sub> *« 2H<sub>2</sub>0: 60uM

[n0075]

KCl: 60uM

KCl: 60uM

[n0076]

Na<sub>2</sub>MoO<sub>4</sub> + 2H<sub>2</sub>0: 6.3uM

Na<sub>2</sub>MoO<sub>4</sub> + 2H<sub>2</sub>0: 6.3uM

[n0077]

H<sub>2</sub>BO<sub>3</sub>: 72uM

H<sub>2</sub>BO<sub>3</sub>: 72uM

[n0078]
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K<sub>2</sub>H<sub>2</sub>EDTA * 2H<sub>2</sub>0

:32uM

K<sub>2</sub>H<sub>2</sub>EDTA - 2H<sub>2</sub>0

[n0079]

FeNH<sub>4</sub>-EDTA: 57.1uM

: 32uM

FeNH<sub>4</sub>-EDTA: 57.1uM

[n0080]

MnCl<sub>2</sub> + 4H<sub>2</sub>0: 14.2uM

MnCl<sub>2</sub> « 4H<sub>2</sub>0: 14.2uM

[n0081]

ZnNa<sub>2</sub>EDTA + 4H<sub>2</sub>0: 3.2uM

ZnNa<sub>2</sub>EDTA + 4H<sub>2</sub>0: 3.2uM
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[n0082]

CoSO<sub>4</sub> + TH<sub>2</sub>0:5.2uM

CoSO<sub>4</sub> « TH<sub>2</sub>0: 5.2uM

[n0083]

Na<sub>2</sub>-EDTA * 2H<sub>2</sub>0:19.2uM

Na<sub>2</sub>-EDTA * 2H<sub>2</sub>0: 19.2uM

[n0084]

All reagents were adjusted to pH 5.8 and then autoclaved.

M LERFIIBEZEPHS.8, H#HITEEKFLIE,

[n0085]

Step 3: After igniting the duckweed with an alcohol lamp for 2 seconds, use tweezers to pick
up 8 pieces of the selected high-protein duckweed and transfer them to an Erlenmeyer flask

containing high-protein duckweed culture medium.
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T3, AERITNEMENEFLIISAHMESIINGERTY, RERBEAFSERF HES

TRHVHERZ AR

[n0086]

Step 3: Seal the conical flask with sealing film and place it in an incubator for incubation.

$IE3, BHORKHEIAEHERNEFEET.
Several bottles can be cultured at a time, and subculture should be carried out every 10 days.

The subculture operation is the same as step 2-3.

—RANEFRE TR, S810KFTREKYT E, SR FRERADE2-3
The culture conditions were 25°C, photoperiod of 18 hours/day, light intensity of 100 pmol

m<sup>-2</sup>s<sup>-1</sup>, and subcultured once a week.

BEFEZMHF7925°C, BRI/ K, HiEA100umol m<sup>-2</sup>s<sup>-1</sup>, FH&

él‘_*'[‘%_;ko

[n0087]
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Example 3

K13

[n0088]

This product is a high-protein duckweed obtained after screening and cultivation in Example
1. The protein content is as high as 36.03% (Figure 1), and the contents of nitrogen,
phosphorus and potassium are 1.24%, 1.09% and 1.02% respectively. It contains 18 kinds of
amino acids. After efficient propagation through high-protein duckweed culture medium, it
has a higher protein content than ordinary wild duckweed (Figure 2). It plays an important

role in making feed and supplementing important plant protein sources.

&F

FEmEE I EHfmEEFERINEERT Y, EARESESA36.03%NEEAFF(E]),

2
B
_vﬁg
3
Hmlm
)
&n

15)7/91.24%. 1.09%. 1.02%, HPEE18MHaEER, HEIEERF HEFRHET
=R EE, SEEFEERFHEL, AAEsNEARSE(E2), MTHRIEER, HEEEEY

ERRABEZEER.

[n0089]

The above description is only a preferred embodiment of the present invention. It should be

noted that, for those skilled in the art, several improvements and modifications can be made
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without departing from the principle of the present invention, and these improvements and
modifications should also be considered within the scope of protection of the present

invention.

A EFR N B A& PRRIESSIE S T, M EIEHAIRE, WNTFARARTHNEBRAARFKNR, TR
BALXRARENGIRT, B LURHEFHOHMEN, XL B4 RBBRIRIFTE

Bl
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