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Quantitative Test and Compare Phytoestrogen in Plant-based Milk Product

by HPLC Method
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Abstract

This study aims to quantitative test and compare the Phytoestrogens in plant-
based milk by HPLC method (High-Performance Liquid Chromatography). The plant-based
milk products analyzed in this study are popular in Thailand, including soy milk, almond
milk, oat milk, coconut milk, and black sesame milk. The standard substances for analysis
are key phytoestrogens, including Genistein, Secoisolariciresinol, and Coumestrol, to
determine the levels of phytoestrogens using HPLC. The obtained values are then
statistically analyzed using One-Way ANOVA and Multiple Comparisons with the Least-
Significant Difference (LSD) method using IBM SPSS Statistics software at a 95% confidence
level (p-value < 0.05). The result for this analysis that soy milk contains two key
phytoestrogens, Genistein and Secoisolariciresinol. Almond milk, oat milk, and coconut
milk contain only Secoisolariciresinol-Black-sesame milk does not contain any of the three
key phytoestrogens. And when comparing the levels of phytoestrogens in the five plant-
based milk products, almond-milkis found to have the highest level of phytoestrogens,
followed by coconut mitk, soy milk, cat milk, and black-sesame milk, respectively. The
statistical analysis shows that the levels of Secoisolariciresinol in the five plant-based milk

products differ significantly (p < 0.05).

Keywords: Phytoestrogen, Plant-based,-HPLC, Soy Milk, Almond Milk, Oat Milk, Coconut

Milk, Black Sesame.Milk, Genistein, Secoioslariciresinol, Coumestrol
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#15171%15§14 (Genistein Secoisolariciresinol Way Coumestrol) NSABLYRN LN UDR B
olulnsd wazindy

3. ASNSENAITATANY

Lm%mmiazmﬂmmgm Genistein Secoisolariciresinol ag Coumestrol AUUNTY
1 mg/ml lnedsa15u1msgiu 0.0010 N31 aganemaedavinazalswniuea 1 ml nvuth
asazaeanssuiwIoaliufuenaduduiu 0.1 15 wag 30 pe/ml dmuaiha Calibration
curve
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Concentration (ug/ml)

MW 1 NTILIASTINLERAIANNTURUTIENI AN TLUVRIETAZaNENIRTFIU Genistein

AU 0.1« 30 ug/ml AUl
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Secoisolariciresinol AMNWNTY0.2782 482 0.3246 Lg/mL MUEINU UNSaNoUR Ullon Lay
UNUENT 1T WUANIULTUT ULDNE5E1A T 1 YU AD Secoisolariciresinol AI1NLTUTU
15.8686 0.1365 Wag 5.9218 ug/ml muainu lasuueien IﬂjWUﬁ’]Sﬁﬁﬁﬁyﬁg\i 3 yiin S99 na
AN5LATI A HA A AT UL I NTET EU1T 99998280 Methanol anansatunuram Ui

ansaAglunqulnlaealasaunuiasdundngdaumiuuanniivn 5 via ngldansnisiuin

Clvl = CZVZ

'
=

C, A9 ANLNTUVDIANTAIAEY- INUTUFIDENNA P A UNUNAINNSTRDINITNTIU
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A15°97 2 AMNUTUTRIANTEATY Genistein, Secoisolariciresinol wag Coumestrol Anulu
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Methanol
. NARAITUNANN Wudlgan Concentration
dnsanngy » (ng/ml)
Wi Z g T
AN 1 AN 2 AN 3 Before After
Genistein wndmdes 19713 19811 19744 0.3246 3.246
uugaNOUa ND ND ND ND -
Nl ND ND ND ND -
ULUENI ND ND ND ND -
ULIAN ND ND ND ND -
wnvdes 4963 4904 5005 0.2782 2.782
ULTANOUR 217025 217043 217125 15.8686  158.686
Secoisolarici- UNlen 3010 3045 3031 0.1365 1.365
resinol UULLNIT 81762 81720 81731 59218  59.218
UNIIA ND ND ND ND -
Ysifaes ND ND ND ND -
ULTANOUA ND ND ND ND -
Coumestrol uulen ND ND ND ND -
UULENI ND ND ND ND -
UL ND ND ND ND -

nugg ND fie linsiawy
4. MIAATIERAMIERR

A13197 3 AUTeuisunsilasunlanedsvesusuiualsaiAg Secoisolariciresinol Tu

a o ¢ o Y a o 3
NARAMNUNINNNYNE 5 YU (I1UIY 3 91)

WiBUIBUsERINIARAMeIuL Fi’m’liL‘IJﬁ'EJULuJa\‘iLagﬂwaeﬁuﬂmaﬂsﬁﬁﬁ'@, p-value
MNNYIUARS 9) Secoisolariciresinol (Mean Diff + SD)

wuiEes - wudaueus 212107.00 + 28.75 <0.001

wiundos - ualsn 1928.67 + 28.75 <0.001

UUTUNEDI — UnLENE™ 76780.33 + 28.75 <0.001
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15197 3 (Fp)

wWiguiisuserinawdniaeiug Amsiasuuuaseisvasliunaasddny p-value
AMNNYIUARS 9) Secoisolariciresinol (Mean Diff + SD)
wufIWEeT — wLh 4957.33 + 28.75 <0.001
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UULOA — U 3028.67 + 28.75 <0.001
UUUEN5TI - UHIAN 81737.67 + 28.75 <0.001
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Multiple Comparisons 138 Least Significant Different (LSD) 7 5zfuna1uid o3y 95%
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