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DESCRIPTION CN110541015A

A method for simultaneous extraction of indole-3-methanol and 3,3'-diindolemethane
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— | k- 3-FREE 3,3 - M3 | R R G BV BB 4R BX 75 7%

[0001]

Technical Field

ARG

[0002]

This invention relates to the field of plant extraction technology, and in particular to a

method for the simultaneous extraction of indole-3-methanol and 3,3'-diindolemethane.

AR BRI KRB YR BB AN U, 45517 K —Feis| ik -3-FREZ AN 3,3"- Z 03| Wk FR S MY B BT 4R B 75 7%
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[0003]

Background Technology

BEREA

[0004]

Indole-3-carbinol (I13C) has the molecular formula C<sub>9</sub>H<sub>9</sub>NO and a

molecular weight of 147.18.

M3|0%-3-BfE (indole-3-carbinol, 13C)%3FIAC<sub>9</sub>H<sub>9</sub>NO, F=E

147.18,
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Studies have found that 3-indolemethylthioglucoside is mainly found in cruciferous
vegetables, including cabbage, cauliflower, and Chinese cabbage. Under suitable pH
conditions, indolemethylthioglucoside can react with endogenous myrosinase to hydrolyze

and generate indole-3-methanol.

MRAI, 3-BIRREMABERTEIEFET HFRRERTD, SFHE, X, XKBXF, &

BERPHERMAGT, BIKRERCEEETEBNNIRIERIERTT 8 R MoK #2E R 5Ik-3-FRER,

Since Wattenberg and Loub first reported in 1978 that indole-3-methanol could inhibit the
formation of polycyclic aromatic hydrocarbon-induced rat tumor cells, more and more
studies have shown that indole-3-methanol can inhibit the occurrence of breast cancer,
cervical cancer, prostate cancer, and colon cancer by inhibiting the binding of carcinogens to

DNA, repairing DNA damage, and inducing apoptosis.

BH1978F Wattenberg#lLoub & X fki& 7 F5lWk-3- R EZ BT LU 231551215 T A R AR 4R RIAZ A LA
H, HREZHIRFRREABIR-3-FE A LUB T IHIBUEYI B SONARE S, 1EEDNARE, 1SR4

FURATFRZRINEIILIRE. SR, YIBRE. SEiikE.
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[0005]

Indole-3-methanol is unstable and readily forms dimer 3,3'-diindolemethane (DIM) or various

oligomers in the human intestine, among which DIM has important anti-tumor effects.

U5|Pk-3FREERIRE , REBMAERIR3,3'- Mk R L (DIM) ST A FIERT AN SMERY), HH

DIMAB EZHHIEIIN.

3,3'-Diindolemethane, also known as diindole, is a chemical with the chemical formula

C<sub>17</sub>H<sub>14</sub>N<sub>2</sub>and a molecular weight of 246.31.

3,3-ZMIRRkE, XZTERBK, 2—MEFm, HFILEC<sub>17</sub>H<sub>14<

/sub>N<sub>2</sub>, 93F8246.31,

Studies have found that I3C and its dimer DIM can repair DNA damage, and its mechanism

may be related to estrogen receptor-a (ER-a). It can also repair related proteins (RAD51) by
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affecting the human breast cancer susceptibility gene BRCAL. I3C and DIM can participate in
the regulation of various transcription factors to expel carcinogens, repair DNA damage, and
induce apoptosis in cancer cells, thus having significant effects in preventing and reducing
various cancers such as breast cancer and uterine cancer. There are no existing reports on

methods for the simultaneous extraction of indole-3-methanol and 3,3'-bisindolemethane.

RAM, I3CKRE_RADIMAIEEDNAK A, EAGIRIEESHEHNER(K-a(ER-a)BX, RALL
B R ARILREZ BEREBRCALRIEEHERXEH(RADS1)F, I3CHIDIMAIZS5 S REFHY
IR RRALEYEY), #ITDNABRRIEE, SAEARARATFIE, EMMERILARE.

FEESSMEEAEEGHEENIIN. WA KRARRPELESR-3-REEM3,3 - Zi5IRR kR ERE

X7 AR XIRIE,

[0006]

Summary of the Invention

REAAE
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[0007]

The purpose of this invention is to provide a method for the simultaneous extraction of

indole-3-methanol and 3,3'-bisindolemethane.

7= % BRRY B BT TR —H0siR-3- R EZAN3,3"- Z 5|k R e B BB HR BN /5 7%

This invention provides a method for the simultaneous extraction of indole-3-methanol and

3,3'-bisindolemethane, which simplifies the extraction process.

7SR ERR A T — 5| ik-3-FRES A3, 3" - |k R e I EIRY4R BN /5 5%, @K T HRE TG 7%

[0008]
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This invention provides a method for the simultaneous extraction of indole-3-methanol and

3,3'-bisindolemethane, comprising the following steps:

&R BRIR M T — 05| nR-3-FRERAN3,3 - IR R eI EIBHR N 5 0%, B HEUTIER:

[0009]

Fresh samples of the edible organs of cruciferous vegetables were crushed to obtain fresh

samples.

BrF Rl |t S B mikiE, [EMEER;

[0010]
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The fresh sample was vacuum freeze-dried and then pulverized to obtain a dried sample;

RFmdfhesr mET A TIREME, ST IEFm;

[0011]

The fresh or dried sample was mixed with a citrate-phosphate buffer solution and then

subjected to enzymatic hydrolysis to obtain an enzymatic hydrolysate.

KPR i ana T IR 1F a0 5! SITHRER-BAER

\ktﬁ

MRRREERBITHERRN, FRBERR;

[0012]
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The enzymatic hydrolysate was extracted with ethyl acetate, and the resulting supernatant

was evaporated to dryness to obtain the extract;

[0013]

The extract was mixed with a potassium dihydrogen phosphate-dipotassium hydrogen
phosphate buffer solution, and then ethanol was added to saturate indole-3-methanol. After
standing, a 3,3'-diindolemethane solution and an indole-3-methanol extract were obtained.
The 3,3'-diindolemethane solution and the indole-3-methanol extract were evaporated to

obtain 3,3'-diindolemethane and indole-3-methanol, respectively.

ReFrRiR ) SEEL — S fF-BER S R PARESE, BIAZERMERA-3-REREN, #E, 7
3,3"- 5|k R e A R AL o k- 3- FRERREXY) , 0 B\IGFIR 3,3"- 5| Wk R e 8 R A o | k- 3- FREZ R BX Y
&R, 1523,3"- 05| ke AN ik-3-FRER,
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[0014]

Preferably, the cruciferous vegetables include one or more of cabbage, broccoli, kale, and

kohlrabi.

i, Frd+FEilGReFEHE. S, TRNRERN—MEZH,

[0015]

Preferably, the edible organ includes one or more of the following: root, stem, leaf, flower

head, and seed.

ik, FMARTRMRERER. . H. B FHI—ME S,
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[0016]

Preferably, the ratio of the fresh sample to the citrate-phosphate buffer solution is 1:20 to 1:
30 g/mL, and the ratio of the dried sample to the citrate-phosphate buffer solution is 1:40 to 1:

60 g/mL.

i, FrRFrests mSiTERER-HERE R PR RAVEL&REE91:20~1:30g/mL, FrdFIEFmSITE

BR-BRER B2 AR AVELREE 9 1:40~1:60g/mLo

[0017]

Preferably, the vacuum freeze-drying pressure is 10-15 Pa, the temperature is -45 to -80°C,

and the time is 3-6 days.
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iy, FRAERZRFATIENESIN10~15Pa, REF-45~-80°C, BY{E]/93~6K.

[0018]

Preferably, the enzymatic hydrolysis reaction is carried out at a temperature of 20-25°C for

20-25 minutes.

fidkesty, FriRBSHZRNMAYEE7920~25°C, BYE]/920~25min,

[0019]

Preferably, the pH value of the citric acid-phosphate buffer solution (potassium dihydrogen

phosphate-dipotassium hydrogen phosphate buffer) is 8.0.
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ks, FRRiTRER-BHERERSR

\kfuﬂ
H
o
it
5
Py
| 1
iy
wHY
-H

-BAER S SRR RIRAYpHIE /8.0,

[0020]

Preferably, the pH value of the potassium dihydrogen phosphate-dipotassium hydrogen

phosphate buffer solution is 6.0.

ik, FrdiiiR — SH-BER S — S P A RAIpHIEN6.0

[0021]

Preferably, the fresh sample is a slice, segment, or block, wherein the segment is 2-3cm X 3-

5cm, and the block is 0.3-1.0cm thick.
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ffiidesth, FRRFRESERAA. BER, PFTREA2~3cmX3~5cm, FriRRIEE70.3~1.0cm,

[0022]

Preferably, the particle size of the dried sample is greater than 70 mesh.

ks, FrdTFI@FmevhIiZ KT 708,

[0023]

This invention provides a method for the simultaneous extraction of indole-3-methanol and
3,3'-diindolemethane, comprising the following steps: crushing fresh samples of edible

organs of cruciferous vegetables to obtain fresh samples; vacuum freeze-drying the fresh
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samples and then pulverizing them to obtain dried samples; mixing the fresh samples or dried
samples separately with a citrate-phosphate buffer solution and performing an enzymatic
hydrolysis reaction to obtain an enzymatic hydrolysate; extracting the enzymatic hydrolysate
with ethyl acetate and evaporating the resulting supernatant to obtain an extract; mixing the
extract with a potassium dihydrogen phosphate-dipotassium hydrogen phosphate buffer
solution, then adding ethanol to saturate indole-3-methanol, allowing it to stand to obtain a
3,3'-diindolemethane solution and an indole-3-methanol extract; evaporating the 3,3'-
diindolemethane solution and the indole-3-methanol extract separately to obtain 3,3'-

diindolemethane and indole-3-methanol.

2R BRtR (7 — s k- 3- FREZAN3, 3 - IR R EIHREN G 7%, SEUTER. B+FEhllifix
MR RIERENFE MR, [EFSER; BN FaETSATIRENE, S2TEE

m; AR mEl TR @ 3 SITHR-BREE AR BESRHITISMNY, [EIEAR;

)l

ReFmAEsR R A R B, WAIS LERETRT, FRRDY); KR RBYSHER_S
H-BERE_HEPRRESE, BMAZEMEGE-3-FEREN, #E, 15513,3-2hIRRIER
P5|Wk-3-FRERIREXY), 0% REFRIR3,3'- ZP5|RBR oA R A PS|WR-3- RERIREWI R &, 1533,3'-ZN5|RkH

Jre Mg k-3-FRER,

This invention uses the edible organs of cruciferous vegetables as raw materials to achieve
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the simultaneous extraction of indole-3-methanol and 3,3'-diindolemethane, which simplifies

the extraction method and is easy to apply industrially.

RRALUTF BRI RMESFE AEE, SSIL T iEI0k-3-RE2H3,3"- 5| kR RIFER1REY, &

TR %, BTFIUKNA,

Data from the examples show that the extraction method provided by the present invention
has a linear range of 2.04-65.00 ug « mL<sup>-1</sup>, and the relative standard deviation

(RSD) of 6 tests is 2.503E<sup>-9</sup>, indicating good precision.

SEhEFIBVEERER, 2Nk BRIRMHERVIREN TS AL 14 B E/92.04~65.00ug « mL<sup>-1</sup>, 6Xi%

A AR AR ZRSD =2.503E<sup>-9</sup>%, EHERIF.

[0024]

Attached Figure Description
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Py T 35E B

[0025]

Figure 1is an HPLC chromatogram of the indole-3-methanol extract in Example 1 of the

present invention.

Bl 17 & BASL {7 1 AR 05| k- 3- R ES AR XA RIH PLCIE B

[0026]

Detailed Implementation
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=3O s

[0027]

This invention provides a method for the simultaneous extraction of indole-3-methanol and

3,3'-bisindolemethane, comprising the following steps:

78 % BRR A T — 5| iR-3-FRES A3, 3" - M|k R e A BY4REN 75 %, AL IR

[0028]

Fresh samples of the edible organs of cruciferous vegetables were crushed to obtain fresh

samples.
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R+FebBRNA RIERERMEE MR, SRFEER;

[0029]

The fresh sample was vacuum freeze-dried and then pulverized to obtain a dried sample;

RFmd#hesr mET 2 A TIREME, S2ITIEFm;

[0030]

The fresh or dried sample was mixed with a citrate-phosphate buffer solution and then

subjected to enzymatic hydrolysis to obtain an enzymatic hydrolysate.

KRR e mEl T IR m 0 3l SITHR-HBRE S AR ESRHITISMR A, FEIERR;
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[0031]

The enzymatic hydrolysate was extracted with ethyl acetate, and the resulting supernatant

was evaporated to dryness to obtain the extract;

R

KR EsfRRA LR CEEE G, BAMS LARETTRT, SRR,

[0032]

The extract was mixed with a potassium dihydrogen phosphate-dipotassium hydrogen
phosphate buffer solution, and then ethanol was added to saturate indole-3-methanol. After

standing, a 3,3'-diindolemethane solution and an indole-3-methanol extract were obtained.
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The 3,3'-diindolemethane solution and the indole-3-methanol extract were evaporated to

obtain 3,3'-diindolemethane and indole-3-methanol, respectively.

m

R R SHER — SR-BREA_HETRRESE, BIMANIEEER-3-FEIEM, 38, 7
23,3"- 5|k R e A R A o | k- 3- FREZ R EXY) , 0 APk 3,3"- 5| Wk BR e 8 R A1 o k- 3- FREZ 2 B

&%, 19%3,3"- Zh5|Rk R A s k- 3-FREE,

[0033]

This invention involves crushing fresh samples of the edible organs of cruciferous vegetables

to obtain fresh samples.

&R +F MR A RS E BT Mk, SRS am.

In this invention, the cruciferous vegetables preferably include one or more of cabbage,

broccoli, kale, and kohlrabi.
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TEALRAF, FIR+FREBERMEEEHRE. 5EX. TEMNZEFHN—MEZM,

[0034]

In this invention, the edible organs preferably include one or more of the following: roots,

stems, leaves, flower heads, and seeds.

TEARLKER, FrRr |t ENERER. 2. M. BEKAMFPE—FE S,

[0035]

In this invention, the fresh sample is preferably a slice, segment, or block, the segment is

preferably 2-3cm X 3-5cm, and the block is preferably 0.3-1.0cm thick.
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TEALBAR, PR tFrmititalh. BRIEER, PIRRMIEN2~3cmX3~5cm, FrdRBEEL

1%£90.3~1.0cm,

The present invention does not impose any special limitation on the crushing method; any

crushing method known to those skilled in the art can be used.

AR PAM PRI S TUR B R HRBIIRE, RAETURKARA R AR5 TURIA,

[0036]

After obtaining a fresh sample, the present invention freeze-dries the fresh sample under

vacuum and then pulverizes it to obtain a dried sample.

FEFEHFmE, SEAPERFAFSEEMmETQATIREMNE, FEITIEFR.
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In this invention, the vacuum freeze-drying pressure is preferably 10-15 Pa, the temperature

is preferably -45 to -80°C, and the time is preferably 3-6 days, more preferably 4-5 days.

TEARLRAR, MRETQFTIENEAMIEN10~15Pa, REMIESN-45~-80°C, BIEILIZSI3~6

3& ’ E1ﬁﬁyy4'\’59€o

[0037]

In this invention, the particle size of the dried sample is preferably greater than 70 mesh.

EALRAF, FrRFEFEmTRIEMERTT0R,

[0038]
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In this invention, the dried sample is preferably stored in a sealed container for later use.

FEALBRAT, FrdFiEFEmiUEBARTUEER,

[0039]

After obtaining fresh and dried samples, the present invention mixes the fresh or dried
samples with a citric acid-phosphate buffer solution and performs enzymatic hydrolysis to

obtain an enzymatic hydrolysate.

IR TIRERE, ARBBMANEIFRTIRERD 2 SITER-BREETARES

In this invention, the preferred material-to-liquid ratio of the fresh sample to the citrate-
phosphate buffer solution is 1:20 to 1:30 g/mL, and the preferred material-to-liquid ratio of

the dried sample to the citrate-phosphate buffer solution is 1:40 to 1:60 g/mL.
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TEAKAR, FrdReEEmSiTisiR-BERE S A RIRIRENE/1:20~1:30g/mL, FrdFiEs

mSITIRRR- R R R PR RATRR L L1 791:40~1:60g/mL,

[0040]

In this invention, the temperature of the enzymatic hydrolysis reaction is preferably 20-25°C,

and the time is preferably 20-25 min.

A REAT, PRESHE R NALREELIEN20~25°C, BFEIALIES20~25min,

In this invention, the enzymatic hydrolysis reaction is preferably carried out under stirring

conditions, and there is no special limitation on the stirring speed.

TEAKREATR, FrREsiER N UEERFIFETHTT, RERANPIRBRFINRELEFHRIIRE,
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The present invention does not impose any special limitation on the mixing method; any

mixing method known to those skilled in the art can be used.

FEAMNFIRBREHLIVKERHRNRE, RARTEKRARARAMBES AR,

[0041]

In this invention, the pH value of the citric acid-phosphate buffer solution is preferably 8.0.

EALRAR, FRiTERR-HERES PR RIVpHEME/S.0,

[0042]
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After obtaining the enzymatic hydrolysate, the present invention extracts the enzymatic
hydrolysate with ethyl acetate, and evaporates the resulting supernatant to dryness to obtain

the extract.

SRERE, NEPBRKFIRERRAZERIERZNE, BAFLBEREITET, FERDW.

In this invention, the extraction is preferably performed three times, and there is no special

limitation on the amount of ethyl acetate used in each extraction.

TR, FRRZEEREYRERMIERNIR, BEBAXNEREZERN IR ZENAELERHRIIRE,

In this invention, the extraction time for each extraction is preferably 20 to 25 minutes, and
after each extraction, the supernatant is preferably collected after centrifugation at 5000 rpm

for 5 minutes for the next extraction.

EARKBES, FRERERRIRTEMIEN20~25min, EREFEESRIELZ5000rpmBEC5min/SEXE

AT FREEEL
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[0043]

In this invention, the evaporation is preferably carried out by rotary evaporation, and the
temperature of the rotary evaporation does not exceed 30°C. This invention does not have a
special limitation on the time of rotary evaporation, as long as the moisture is completely

removed.

EAREAR, PRRZTFRiEAIEE, FrdieZRVEEREI30°C, ANRBAMFrRieZ&RYIY L&A s

HHPRTE, AEESsTEfRZKI BN,

[0044]

After obtaining the extract, the present invention mixes the extract with a potassium
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dihydrogen phosphate-dipotassium hydrogen phosphate buffer solution, then adds ethanol
to saturate indole-3-methanol, and allows it to stand to obtain a 3,3'-diindolemethane
solution and an indole-3-methanol extract. The 3,3'-diindolemethane solution and the indole-
3-methanol extract are then evaporated to obtain 3,3'-diindolemethane and indole-3-

methanol, respectively.

FEREMIE, NRBRFIRRRBYSHE _SW-BRATHETIRESRE, BIMANZEEES|L-
3-FRERIEM, B8, 1FEI3,3-ZRIRRLUARMGIR-3-RERIREY), 7230RFrA3,3 - ZBIkRIE

MRS R-3- FREZIR BN %, 1553,3"-Zha| R B kN 03| k- 3-FRES,

[0045]

In this invention, the pH value of the potassium dihydrogen phosphate-dipotassium

hydrogen phosphate buffer solution is preferably 6.0.

EAREAT, PRRBEER — SR-BER S IR A RRIpHENIE6.0,
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[0046]

In this invention, the concentration of the potassium dihydrogen phosphate-dipotassium
hydrogen phosphate buffer solution in the mixture after the extract is mixed with the
potassium dihydrogen phosphate-dipotassium hydrogen phosphate buffer solution is

preferably 0.01M.

iy
| 1

TEARRETR, PRSI _SH-BREHETARESEIESY PR — S5R-ER

R PARIREMIES0.01M,

[0047]
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In this invention, the settling time is preferably 24 hours, and the settling temperature is

preferably room temperature, without the need for additional heating or cooling.

AL, FrREEENEEN24h, FIRFENEREMENER, FEEFTIMIMMAEER.

[0048]

In this invention, the evaporation temperature is preferably no more than 60°C.

TEALBAR, FrRZEABREMREANREBIZ60°C,

[0049]
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After obtaining indole-3-methanol and 3,3'-diindolemethane, the present invention
preferably dissolves the indole-3-methanol and 3,3'-diindolemethane in methanol or ethanol
respectively and then filters them through a 0.22 um membrane to obtain I3C and DIM
solutions with high purity. After rotary evaporation to dryness, they can be stored in a sealed

container at low temperature in the dark, or they can be used directly for backup needs.

1S203|Mk-3-FREZA3, 3" - IR R EEfT, 2SR BR{GEAE Pk sl M- 3- FREZA3,3" - Z M|k Rk 0 5 % A FR
BEEN B2 AR e SRR (0.22um), FIRISAEIREHIBCHIDIMAR, etk TR UK ]

*®7, BAERATEREFE.

[0050]

To further illustrate the present invention, the simultaneous extraction method of indole-3-
methanol and 3,3'-bisindolemethane provided by the present invention will be described in

detail below with reference to the embodiments, but these should not be construed as

limiting the scope of protection of the present invention.
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NTH—FTUPAARLPR, TELE S SEHfI 2<% BR (HAYM3|MR-3- FRESA]3,3'- 05|k R e Y[Rl A2 EX

FERTIFAMER, EREFENEEAN S LBPRFCEIRE.

[0051]

Example 1

SKhEfIL

[0052]
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Experimental materials and instruments

IR S NS

[0053]

Swiss BUCHI constant temperature water bath, pH meter (HANNA), SHIMADZU LC-20A series

high performance liquid chromatograph system, SPD-20AUV/VIS detector, Waters PAH

reversed phase C18 (250 X4.6mm, 5.0um).

ImtBUCHIEEK AR, pHIT(HANNAZRE]), SHIMADZU LC-20ARSIEMRBEIENIAEZR, SPD-

20AUV/VISIEMZs, Waters PAH&AHC18(250X4.6mm, 5.0um)s.
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[0054]

Indole-3-methanol standard was purchased from SIGMA, with a purity greater than 95%;
methanol (HPLC); acetonitrile (HPLC); double-distilled water; ethyl acetate (AR); sodium

dihydrogen phosphate (AR); citric acid (AR); ultrapure water.

m5|k-3- B E MW BSIGMARE], WEATI5%; BEZ(HPLC);, ZAS(HPLC); XK, ZERZES

(AR); BRER _SSM(AR); TTIRER(AR); EBARIK,

[0055]
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Extraction method

AT

[0056]

2.1 Sample Pretreatment

2. 18 A b2

[0057]
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Fresh samples: First, select, remove impurities, and dry the fresh samples. Cut the edible

parts of cruciferous vegetables, such as cabbage heads, into small pieces (2-3cm) for later use.

M@ BARRE MBI THE. £ BT, BrFRERGERIRMSEE, NHEMNHIX, 1)

B3/ N (2~3cm) & Fo

[0058]

Drying the sample: The above fresh sample was dried by vacuum freeze-drying (10 Pa,
temperature -45°C) for 3 days according to the machine. After drying, the sample was
mechanically crushed (greater than 70 mesh) and the crushed sample was sealed and stored

for later use.

Fl@tem: B ERSFEZETIRKR(10Pa, JRE-45°C) FIEIE, RIENSFZTIZIR, TIREER

ZNMKTEE(RTFT08), FHEFrmBAREUERR.
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[0059]

2.2 13C and DIM extraction

2.2 I3CHIDIM$EEX

[0060]

Take the freeze-dried sample or fresh sample, add a certain volume of buffer solution (pH 8.0,
which can be prepared with citrate-phosphate), according to the material-liquid ratio (g/mL),
the ratio is 1:40 to 11:60 for dried samples and 1:20 to 1:30 for fresh samples. Carry out the
enzymatic hydrolysis reaction at 25°C or room temperature for 1.5 hours, shaking

appropriately. Then add ethyl acetate (analytical grade - AR is fine) for extraction for 20
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minutes. After centrifugation at 5000 rpm for 5 minutes, take the supernatant. Continue to
add ethyl acetate and repeat the above operation twice. Combine the collected (three)
supernatants and perform rotary evaporation. The rotary evaporation temperature should
not exceed 30°C. Finally, the residue (extract) after evaporation is mainly composed of I13C. It

should be sealed and stored at low temperature and protected from light.

R FETIRENFRIERE, MA—EARTRIE PR (pH 8.0, AIAITEER-HERERACH)), RBREK
tb(g/mL), FIEEER71:40~11:60, Bf1F)91:20~1:30RILEHIANN, 25°CHMH =R T HITEHAR
RN, RRESE)N1.5h, ENE&SERER, FARMAZERZES (57 1746-ARBIE])ZEEY, BYiE)J920min,
5000rpmBELSmInfEER LiE, BEMMANZERZERIR EMGEBEEZNMR, BRE(=ZR)BEL
BREFEITIREEK, REBEAEI30°C, RERETRNABYI(RIW)EEMDNIZC, B

BRI LR

[0061]

The residue obtained above (mainly I3C) was dissolved in a buffer solution prepared with

potassium dihydrogen phosphate and dipotassium hydrogen phosphate at pH 6.0 and a
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concentration of 0.01M. It was stored at room temperature and protected from light. Alcohol
with a purity of 99% or higher was added until I3C was saturated. After standing for 24 hours,
a light red DIM aqueous solution was obtained. The DIM residue was obtained by heating to

evaporate the water (water temperature below 60°C).

$ LRIR1S BT B Y (X B /13C) AR BEER — S MBI | — SRR RS, pHA6.0,

m

RENO.OIMAFZHET, ZEET, BHERF, MAAEI% U EREFEEI3CIEM, F#E24h/EE

AFELRAABRIDIMAGER, MHAERKD ZE A (KRKT60°C)FRIFEIDIMIEEY.

[0062]

HPLC detection system
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HPLCHM{A R

[0063]

3.1 Chromatographic conditions

3.1EIEFRMA

[0064]

The system used was a SHIMADZU LC-20A series high-performance liquid chromatograph
(HPLC) system from Japan, with an SPD-20AUV/VIS detector, a Waters PAH reversed-phase

C18 column (250 X4.6mm, 5.0um); a flow rate of 1.0 mL * min<sup>-1</sup>; a column
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temperature of 30°C; an injection volume of 10 pL; a detection wavelength of 279 nm; and
gradient elution with acetonitrile and water as the mobile phase (elution program shown in

Table 1).

HZSSHIMADZU LC-20AR 5SS RBBIE(N K ZFR, SPD-20AUV/VISIE M2, WatersPAHR#EC18
(250X 4.6mm, 5.0um); FEL.OmML - min<sup>-1</sup>; #&: 30°C; #HEFE10uL; MKK

279nm; FREDAERR, SRENEA ZREMIK(ERIZRF L&)

[0065]

The retention time of indole-3-methanol was 4.95 min (see Figure 1).

05 |05%-3- R ER 4R B Y 8] /94.95min(E 1),

[0066]
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Table 1 Elution Procedure

R1UERERF

[0068]

3.2 Standards and Samples

3245 Em A o

[0069]
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Accurately weigh 50.00 mg of indole-3-methanol standard sample and dilute to a 10.00 mL

amber volumetric flask with methanol for later use.

A5 MREX S| k- 3- FREZAT ¥ am50.00mg, AREREASZEL0.00m LizEREMRT, &/A.

[0070]

Add an appropriate amount of I3C extract to methanol to make up the volume, then filter it

through a 0.22pm nylon filter membrane (D 13mm) before injection for detection.

RIBCIREWMIEENMNREH#ITER, AREREIERR0.22um(D 13mm)/ZRIAT#E -,

[0071]
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3.3 Linear Equations

3.34MH1E

[0072]

The indole-3-methanol standard solution was diluted with methanol to prepare 2.04 ug « mL
NER9, 4.07 ug » mL NER10, 8.13 ug - mL NER11,32.50 ug » mL NER12, and 65.00 pg « mL
NER13, and then injected separately. The standard curve was calculated with peak area as the

abscissa and concentration as the ordinate.

03| 0%-3- FRESAT AR F FREEAERR A 2.04 g » mL<sup>-1</sup>. 4.07ug * mL<sup>-1</sup>.
8.13ug » mL<sup>-1</sup>. 32.50ug * mL<sup>-1</sup>. 65.00ug * mL<sup>-1</sup>, &G

DRVEEE, DIEEIRAEELIR, LURENYSARITEARERLZ,
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[0073]

The regression equation for indole-3-methanol in the range of 2.04-65.00 pg * mL<sup>-1<

/sup>isY =3.828 X 10<sup>-5</sup>X - 0.730, R<sup>2</sup>=10.9999 (n =5, RSD = 3.09%).

m3|n%-3-EREZ7E2.04~65.00ug - mL<sup>-1</sup>SEEIRHIEIFFEY=3.828 X 10<sup>-5<

/sup>X-0.730, R<sup>2</sup>=0.9999(n=>5, RSD=3.09%),

[0074]

3.4 Precision

3ABEE
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[0075]

A standard solution of indole-3-methanol with a concentration of 50.00 pg « mL<sup>-1<
/sup>was prepared and repeatedly injected and measured 6 times. The precision was
calculated based on the measured peak area of the standard. The relative standard deviation
of the peak area of the 6 measurements was RSD = 2.503E<sup>-9</sup>, indicating good

precision.

BCHRE /950.00ug « mL<sup>-1</sup>HI03|iE-3-REEANERB R, REBENECR, RIENSH
InEmMEEIRITEEREE, NE6RIEmRBEITAERERSD=2.503E<sup>-9</sup>%, BEE

R,

[0076]

3.5 Stability
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3.5 EM

[0077]

A standard solution of indole-3-methanol with a concentration of 50.00 pug + mL NER19 was
prepared and injected at 0.0 h, 2.0 h, 4.0 h, 6.0 h, 8.0 h, and 10.0 h for determination. The

stability was calculated based on the peak area. The results showed that the alcoholic

solution of indole-3-methanol had good stability (RSD = 0.36%).

BCHIRE /950.00ug « mL<sup>-1</sup>H905|1k-3-REEFRAERBR, 9 5F0.0h. 2.0h. 4.0h. 6.0

h. 8.0h. 10.0h##FNE, RIFEERITEREN, ERKRAK-3-FEIEARIBELERY

(RSD=0.36%),

[0078]
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3.6 Recovery rate

3.61NEEE IR

[0079]

Accurately weigh the aqueous solution of indole-3-methanol with known content, add

appropriate amounts of indole-3-methanol standard (see Table 2), and determine according

to the method described in "3.1".

EMRITEXE R & E05W%-3-FE/KAR, DAMINEER0GIR-3-REEREm, WR2, KR “3.17 Fi

R EHITNE.
The average recovery rate was 99.25% (n=6, RSD=1.00%).
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MG EIRERF999.25%(n=6, RSD=1.00%),

[0080]

Table 2 Recovery rates of indole-3-methanol

ROM R 3- FE A EIRE

[0082]
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Sample Analysis

Hamo

[0083]

Taking cabbage as an example, 15 cabbage heads were tested, with each sample tested in
triplicate (n=3). The results, obtained using the method described above, are shown in Table
3. Significant differences in indole-3-methanol content were observed among the samples.
The indole-3-methanol content ranged from 8.21 to 87.88 mg/kg DW (dry weight), with an
average content of 28.85 mg/kg DW. The highest content was 87.88 mg/kg DW in C238, and
the lowest was 6.62 mg/kg DW in C575. This indicates a significant difference in indole-3-
methanol content among different materials, which can be used for material screening and

research.
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MHEEAG, MISHHEHBGHTIE, SHFRIKEIREE (n=3), KR ERGERE, ERN
T3, HmEkR-3-FESEXETEEER, DWELREE8.21~87.88mg/kg DW(FE),
Fi9&E928.85mg/kg DW, sxEm&E/C238487.88mg/kg DW, m=IEEEHC575896.62mg/kg

DW, REAREMEHENEDS-3-RESEERIK, ATUATHHEBMmENRR

[0084]

Table 3. HPLC analysis results of indole-3-methanol in cabbage heads

RIHEMIKA5|R-3-FREZHPLC O 45

[0087]
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The above description is merely a preferred embodiment of the present invention and is not

intended to limit the presentinvention in any way.

U EFmR B A &PRBIIESSE S TV, FIF A AZBRIEEEA TN _ERYBRF,

It should be noted that those skilled in the art can make various improvements and
modifications without departing from the principles of this invention, and these
improvements and modifications should also be considered within the scope of protection of

this invention.

N5, WFARBRARMIBEBBRAAGRYR, ERRBALRRENFRT, ErIUMEETH

AT, XEOEND BN A R BERRIFTEE,
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