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Method Validation for Determination of Lignan Content in
Fermented Sesame by Bioconversion

Tae-Dong Jungl, Jae-Min Kiml, Sun-11 Choil, Seung-Hyun Choil, Bong-Yeon Chol, Jin—-Ha Leel,
Sang Jong Lee?, Seon Ju Park? In Young Heo? and Ok-Hwan Lee'

!Department of Food Science and Biotechnology, Kangwon National University
“STR Biotech Co., LTD.

ABSTRACT The aim of this study was to investigate method validation for determination of sesamol, sesamin, and
sesamolin in non-fermented sesame and fermented sesame by bioconversion. For validation, the specificity, linearity,
precision, accuracy, limits of detection (LOD), and quantification (LOQ) of sesamol, sesamin, and sesamolin were
measured by HPLC. Linearity tests showed that the coefficients of calibration correlation (R”) for sesamol, sesamin,
and sesamolin were 0.9999. Recovery rates of lignan contents in non-fermented and fermented sesame were high
in the ranges of 100.27~115.10% and 98.43 ~114.90%, respectively. The inter-day and intra-day precisions of sesamin
and sesamolin analyses for non-fermented and fermented sesame were 0.27~1.94% and 0.25~0.69%, respectively.
The LOD and LOQ were 0.23~0.34 pg/g and 0.70~1.03 pg/g, respectively. These results indicate that the validated
method is appropriate for the determination of sesamol, sesamin, and sesamolin.
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B-glucosidase, amylase, protease(Shin Nihon Chemical
Co., Ltd., Aichi, Japan) 59 @45 0.1~2%% A 7}s5¢]
50~60°C 7oA 1~3A1%F < shaker(SI-4000R, Jeio
Tech Co., Ltd., Seoul, Korea)Z °]&3}o] 250 rpmeol A
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A g E 4 AEHE)] o daES 47t 25 ¢g
o] 5ol 50 mL WE-&S H7}ete] 1412 sonicator(JAC
Ultrasonic, KODO, Hwaseong, Korea)& ©¢|-&3lo] F+&
33, F& & 4P 7(416G, Gyrogen Co., Ltd,,

Daejeon, Korea)E AF&-3}e] 3,000 rpmoll Al 10&7F 94
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Lignan stelE 24

ol S+ lignan SHgHEC] w418 flste] FEES
0.45 pm syringe filter(Whatman, Maidstone, UK)E ©|&
ato] o 38k & HPLC A el AR&-aF3ITE. Lignan 319H&¢]
HPLC #412 A F37HE9] 71+ 9 94 ddd7E A
Fradst=17)S WEste] AAlEtH(Table 1). 717]1=
Waters 2695 Separation Module HPLC system¥} Waters
996 Photodiode Array Detector(Waters Co., Milford,
MA, USA)E A1&3519 o, F48 column® Z+= Sunfire
™ C15(4.6 mm*250 mm, 5.0 ym, Waters Co.)< ©]-&3}4

=

N uug]tﬂo]ﬁ Thol o]
A (specificity), #A 4(11near1ty), A A (precision), &
7234 (limits of detection, LOD), 3

sl A 9

g+ (accuracy), %
A (limits of quantification, LOQ)E ©|-&
faAe A,

Eold A5 3TEH sesamol sesamin, sesamolin
9 A7 FEES HPLCE #4138 & chromatogram$ H|
13}e] sesamol, sesamin, sesamolin®] A E1% o2 Fg]
7F ==A] gelekgl e PDA spectrums ]88k §A gk
spectrume YEIEA] &2l T

EI

Table 1. HPLC condition of lignan analysis for sesame extracts

Instrument Conditions
Column Sunfire™ Cjs (4.6 X250 mm, 5.0 um)
Detector Waters 996 Photodiode Array Detector

UV 285 nm

Mobile phase MeOH : Water (80:20, v/v)

(isocratic)
Flow rate 0.7 mL/min
Injection volume 10 pL
Run time 20 min
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Fig. 1. PDA spectrums of sesamol (A), sesamin (B), and sesamolin (C) in non-fermented and fermented sesame.



Znt W o3
Soly ol
Solde Bag, PR, FEE ol ¥R A
oe gRel Qe wA 9w BAute dudon 43
A 24T 5+ A Felth, F e B9 Hy glol
BoEE AoR Solge A% 4 rk19). HEEA
(e}

lru
~
>,

sesamol, sesamin, sesamoline spectrophotometers
&3te] 200 nmel Al 400 nm7HA ¢ FF IS 248
. 1 A3}, sesamol 296 nm, sesamin< 287 nm, ses-
amoline 288 nmell A zkz+e] H o F g eIt
(Fig. 1). &8, chromatogram® W $ A3} lignan 33
= 3T E3}ET W FEEA 7 peake] HEF-E AITE
(retention time)©] ZtZ} 4.6, 9.5, 11. 1+ & & 49
A glel EeHR e xF:8 N WFEAIRN A F
=29 HFEAIbe] dAskE Ao w FIHATHFig. 2).
Tgh, 59e spectrums YER O] £ A FH o Sol &
en

sk tH(Fig. 1.

i

Mo ool diste] A4

i
e

4 7

olN

649

amoling o]&3te] ztzt 7.8, 15.6, 31.3, 62.5, 125.0,
250.0 ng/mLe] =2 33l HPLCZ A3 gtoz
7t 249 ARAE At 1 A3, sesamol(y=
18309x— 17636, R*=0.9999), sesamin(y=29746x— 33563,
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Fig. 2. HPLC chromatograms of sesamol, sesamin, and sesamolin standard (A), non-fermented (B), and fermented sesame (C).
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Table 2. Precision of sesamol, sesamin, and sesamolin analysis for non-fermented and fermented sesame

Non-fermented sesame

Fermented sesame

Analytes MeantSD (mg/g) RSD” (%) Mean+SD (mg/g) RSD (%)
Sesamol NDY ND
Intra-day" Sesamin 2.67+£0.01 0.25 2.9710.02: 0.69
Sesamolin 3.77+0.02 0.43 4.23+0.02 0.47
Sesamol ND ND
Inter-day” Sesamin 2.4240.00 0.27 2.7510.04: 1.34
Sesamolin 3.37+0.02 0.64 3.92+0.08 1.94
)Three times per day. ?One tlme analysis of lignan per day for 3 days.
JRelative standard deviation. Not detected.
Slgmﬁcantly different between non-fermented and fermented sesame at P<0.05 by Student’s t-test.
g 59| sesamin ¥ intra, inter-day®ll Al 2+2F 2.97 3|88 o|28st MEtMd Shol
mg/g, 2.75 mg/gS B3 21, sesamolin< intra-day 4.23 AL FFEES A7 H713E 3 B45le], 355
mg/g, inter-day 3.92 mg/g¥] THFS B AEHIS F A& 71e AR AEWEH o7 XEEHY AENES
3 Z7] 9 sesamin, sesamolin® 3$t&Fo] E7lsl= Ao =w H) 13} spiking ¥ recovery WHOo R A3 slo] ke
yehtt}, Lim $5(20)& sesamin® sesamolin 3] A] 1t A I 7 Ue=A F5E AEs S8 FAsslT
A AR Abstell #ofsheE theker aae] &4 SUHE ®alst (24). %5 4L e A vdaE % daEol ses-
gom Lee 5(21)& RAW 264.7 cello]l A sesamin®] & amol, sesamin, sesamolin ¥F& NS 77} 37149 5%
L oJEA o= NO A Al 2 INOS Hd S A v (15, 20, 25 ng/mL)= 7} $ HPLCE #A4183ich. 4
B3kl 3, Jung 5(22)2 Aol HEATS F A3 (Table 3), sesamol®] 3F&2 A7l skol wat
g A FaEelA lignan Fe] SUkek tEo] vgdd 98.43~110.72%% eI ™, sesamin 106.45~115.10
ksl BElo A G FulAHTE T B AT AE %2 35S Bt} Sesamolin®] - 99.18~112.05%
23S B8 A A FEQ] sesamin E sesamolin®] F7} Heol - Jas 2Th Sukumar 5(25)9] AT
2 Q3 7140l Aol 7IdH ). Sesamole] ¢ A 79 sesamin, sesamolin® 3|¢&-2 Z+7F 957~
JA vt E e B EAA BF HEHA St o7 100.1%, 97.1~102.0%= ettt & A9} ARG Ao=
ol 7MY sesamol roasting ¥4 = °F 170°C oA e}

ol /] sesamolin®] Aol ]3] )= HA sesamolZ HEHE]
7] W&ol (23) A5 2 2 AFe] | A5l =

sesamolo] AEHA ¥& Ao w AZHC)

HESH 2 HatstA
AESA L G o] 4 A3, sesamol?] A&

Table 3. Accuracy of HPLC analysis for sesamol, sesamin, and sesamolin in non-fermented and fermented sesame

Sample Concentration Recovery
P (ug/mL) Mean+SD RSD (%)

Nom d 15 100.27+0.73 0.73

OH;GZ:;? e 20 101.29+0.22 0.21

25 108.65+1.01 0.93
Sesamol

. ed 15 102.47+0.06 0.06

22?;;: 20 98.43+0.54 0.55

25 110.72+1.18 1.06

15 115.10+0.19 0.16

N"ns'g‘;;‘r“n‘zmed 20 108.55+0.36 0.33

, 25 106.45+0.35 0.33
Sesamin

. q 15 114.90+1.65 1.43

652?;;‘1? 20 114.28+0.50 0.44

25 107.60+1.09 1.01

Nonf d 15 101.90+0.79 0.78

0“5'622?;? e 20 102.28+0.65 0.63

_ 25 110.91+0.92 0.83
Sesamolin

. ed 15 102.37+0.68 0.66

";2?;‘;: 20 99.18+0.81 0.82

25 112.05+1.27 1.14
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