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ABSTRACT - This study was conducted to develop a method of analysis for 4-hydroxy-L-isoleucine in the seed
extract of fenugreek (Trigonella foenum graecum), a health functional food that contains dietary fiber. The analytical
method for 4-hydroxy-L-isoleucine was derived with O-phthaldialdehyde reagent (OPA) and determined by HPLC-
PDA. The method was performed on a Capcell Pak C ; UG 120 column (4.6x250 mm, 5 um) in isocratic elution mode
using disodium phosphate and acetonitrile. The validation of the developed analytical method was conducted by eval-
uating several parameters; selectivity, linearity, limit of detection (LOD), limit of quantification (LOQ), accuracy and
repeatability. Excellent linearity (R>=0.999) was observed for 4-hydroxy-L-isoleucine in the concentration range (5-
100 pg/mL). Observed recoveries of these compounds were found to be between 91.7 and 96.4%. Precision was
between 0.2 and 2.4% relative standard deviation (%RSD).
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Materials and Methods
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Table 1. Analytical parameters of LC-PDA for 4-hydroxy-L-iso-
leucine in sample

Parameter Condition
Column CaPcell Pak UG120 C,
(Shiseido 4.6x250 mm, 5 um)
Wavelength 338 nm
Column oven temp. 40°C
Flow rate 0.7 mL/min
Injection volume 10 uL

A: 20 mM Na,HPO,
(20 mM NaH,PO,, pH 7.8)

Mobile phase B: 90% Acetonitrile

A:B=85:15
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AEHe s=HE THeE st T T w=
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2171EA
4-Hydroxy-L-isoleucines &2]3}7] 9|8l Photo diode

array detector (PDA) (Accela PDA 80, Thermo Fisher
Scientific Co., Waltham, MA, USA)7} 2% High-
performance liquid chromatography (HPLC) (Nanospace
SI-2, Shiseido Co., Osaka, Japan)S AF&3lom HAHLe
Capcell Pack C, UG120 (4.6 x 250 mm, 5 um) (Shiseido
Co., Osaka, Japan)©| 2, o] 5422+ Table 13+ 70| 20
mM Q14HEAOIUEF(pH 7.8, 20 mM QAto| AU EF S

2 Z3)% 90% oA EUEZS 85:15 H| &2 E53ly
0.7 mL/min %92 4342 338 nmZ sto] 43}
ict.
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Fig. 1. HPLC chromatogram of (A) standard 100 pug/mL at rate 82:18, (B) sample at rate 82:18, (C) standard 100 pg/mL at rate 85:15,
(D) sample at rate 85:15, (E) standard 100 pg/mL at rate 90:10 and (F) sample at rate 90:10.

Results and Discussion
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Table 2. Comparison of analysis results by extraction solvent

0.02 N HCl Distilled water
Standard Peak area 2335753 2245500
100 pg/mL Retention time (min) 9.0 8.9
Sample Peak area 2090790 2016275
Retention time (min) 9.0 8.9
Table 3. Comparison of analysis results by sample amounts (Based on total 4-hydroxy-L-isoleucine contents)
As 4-hydroxy-L-isoleucine amounts (mg)
1.5 2.3 3
Sample amounts (mg) 100 150 200
4-Hydroxy-L-isoleucine contents (mg/g) 13.2+1.9 13.6+1.1 13.4+1.9
Recovery (%) 90 93 92

4L
(]

(A ) Standdrd 100 llg/mL

P
#
8

4HL

(B) Sample

Fig. 2. HPLC chromatogram and spectrum of 4-hydroxy-L-isoleucine in (A) standard and (B) sample.

5% H4& 100 mgell A H 200 mg A FeS 71%2i
3}ed 4-hydroxy-L-isoleucine®.ZA] 4 1.5 mg AW 3
9 100, 150, 200 mgO. 2 A8 A4S AESY u} 5
Al Al A tiE] 35E0] 90% ol AlE A3
-5 4-hydroxy-L-isoleucine® ZA] 1.5-3 mgl 2 A3}
THTable 3).
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Fig. 3. Calibration curves of 4-hydroxy-L-isoleucine.

60, 80, 100 pg/mLE AESTE A1F Al YEbE T =
AP HIE lsky] 91k 7} Fxel tisiAl 3RkE A
Ag st A Ax AR FAAFR)E= 0.999
o]/dol A th(Fig. 3).
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Table 4. Accuracy of analytical method for 4-hydroxy-L-isoleu-
cine (n=5)
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Table 6. Inter-laboratory reproducibility for the determination of
4-hydroxy-L-isoleucine in sample (n=5)

Spiked concentration (ug/mL) Laboratory
Treatment Treatment
20 40 60 A B C
1 20.14 39.09 58.43 1 13.35 12.82 13.33
2 19.35 39.09 55.76 2 13.34 13.19 13.34
3 19.69 39.19 54.76 3 13.27 13.56 13.27
4 19.85 39.08 56.00 4 13.48 13.22 13.47
5 19.38 39.01 55.73 5 13.30 13.32 13.23
Measured mean 19.68 39.09 56.14 Measured mean 1333
(hg/mL) (mg/g)
%RSD 1.69 0.17 2.44 Standard deviation 0.07
Recovery mean (%) 96.43 95.78 91.69 %RSD 0.52

Table 5. Repeatability of analytical method for 4-hydroxy-L-iso-
leucine in sample (n=5)

Table 7. Results of application of health functional foods in circu-
lation about analytical method

Sample contents (mg)

Treatment
100 150 200
1 13.61 13.35 13.38
2 13.59 13.34 13.23
3 13.29 13.27 13.27
4 13.94 13.48 13.33
5 13.75 13.30 13.40
Measured mean 13.70 13.35 1332
(mg/g)
Standard deviation 0.15 0.08 0.07
%RSD 1.12 0.60 0.53
et
EFEE H7PHE ol &3t BIER C(10 ngmL)yE &
A@gelo 25}

o H5eg AL, BELANE W7}
2257} 20, 40, 60 pg/mLe] HEE A5}
of YL Aol EAsHE Bkt Ve wEE A
2o F7}se] 3582 238U 2 25 4-hydroxy-
L-isoleucine?l] g 3]4&-2 91.7-96.4%= UEIGOH A
YEZAIE 0.2-2.4%F LFEFHTHTable 4).

LUz

A& 5Fe] Wl thgk wkE YU w (ukEA epeatablllty)
S FIEH] fl8te 1l BEAEE AAsAoH, A
F 100 mg, 150 mg, 200 mg—— Fske 53] ®
t}. 7zt 5= ANEFHIH%RSD)E <l
0.6, 0.5%= EFSITH(Table 5).

A3 A7 A % (reproducibility) S &He1&17] 9]ke] 17)
o] REAFE st A AFAoNA zhz} 53] wHE =
A3}, 4-hydroxy-L-isoleucineol| thdt A &AJ 2] A=

s
:i
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Sample Form Labeled range 4-Hydroxy-L-isoleucine contents
No. (mg/g) (Recovery%o)
1 Capsule 11.7-17.5 13.35(91%)
2 Capsule 13.6-20.4 17.43(103%)
3  Capsule 20.4-30.6 25.46(99%)

FAG 177152 Fd tste]l gy ¥ 4-hydroxy-L-
isoleucine A &S o] &3ste] X BEAHES SH=o] sl
84 AEE FhATE. 2 A T 3719 freAEel
A Zvz} 13.4, 174, 255 mg/gle 2 BAHYY BN o
oiH] 91-103%= 71=tH4l A eshs 18It Table 7).
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