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This work presents prototype for automated determination of cysteine in food supplements using
gold nanoparticles (AuNPs) as detection sensor. Detection principle is based on interaction between
cysteine and AuNPs. The detection procedure was carried out using the developed sequential injection
analysis (SIA) system with the ‘in-lab’ control program. Working range was observed from 1 to 500
uM (Abs = 0.003[Cysteine] + 0.044) with good linearity (r: > (0.991). The RSD were lower than 0.5 %.
Analytical recoveries were observed in range 96.0 — 106.0 %.
quantitation were 0.11 and 0.36 pM, respectively. The method was applied to cysteine dietary
supplements. The results were compared to the label values and they agreed very well. These results

implied that the developed method was high accurate. The developed method was successfully applied
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3. 92UUNIIN (transport system) srUVVRIMSIIEIsaranIzlszneuaIe holding coil,

1 e S : 4 @ A a aan o
vierans Ay mixing coil sTUUMIMIBITMIMIHNUAzUIIAsIAMIGAToavysaiududryg

U

ATDINTINIA

3
4. 52011unN5A3197A (detection system) g uauivetiag mmﬁmamﬂmmmea =%

Wa aulnIns latiwes

4.4 M3vannIUsunINAIVANMINNUUBISZUY SIA
4.4.1 msenuulsHASNAILANMSINNUYBISZUY STA
Tumsesnuuugreisumesiavos Tdsunsy 1819115105y Visual Basic 39
wihaeTlsunsufdautlszneundn 4 dau fle 1) daulumsuaasgasidaniuguasiaures
52U s1A 2) daulunisadieyamdeanruqumsTiiaueds Iy SIA 3) drussluTuuaa

ADULMITINIUYDITZUY SIA Haz 4) gamdaanuiiums (31 4.5)

Scquential Injection Analysis System [ SIA System )

Loo.m 2 =Y rDmm:uur TR 4,
{Syring-Valve-In Srer—— _J EoAtmais sty
Aspirate= 1800 uL speed= 200 ul/s [Wasta {runps
Syring-Valve-Out INITIALIZ §
Valve-Pos-2 MVP i Sl
irate=200 ul speed= 100 wulls ' izl
e s — 1| e
Disp pm ulL sp 300 uljs = |'- EWEEW
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Syring-Valve-in 2 [Made | s i
(1) IN ouT A o : Seorler | ]
LT — S sidaa o]
omL — OulL [ S
REPLICATE
l.l:mp Start
1.26mL _ 1250mL #Replicate 4
(3) DELETE
25m _ _ 2500ul Gc;w'mm
Line | Tof [ 22 Replicate= of | (3 ) by SIA-KMITL group

v
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d‘ o & ) a v
i 4.5 aaulszneuaian ved llsunsuneuiwes MWaNIUTMTUMI 1AIUANITLY SIA

4.4.2 msnaaeumshauvedllsunsumunuiwan ez szl SIA sonuuy
TumsnageuTisunsumuguuagszuy SIA laminsnadoulagldasazareid

uashinnududuiouvay 10,25, 50 uaz 75 TaeilSunas wai lduaaeaagun 4.6



32

1 1
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shumanansiduns 181 7 = 09989 Faama i Tsunsuayszuy SIA Aanntunil
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4.5 fpEannzivnzaalumsasiatadamdudiy AuNPs lagl¥szuy SIA

4.5.1 AnEINRTUDIAITASAY AuNPs NHZay

0.14 5.0
45 | .
0.12
4.0
5‘ 0.10 35
4 &
g 0.08 S
g et
_E o z 25
X =
% z 20
s +pH 5.3 (non adjusted) y = 2.89E-03x+ 0.072 : r* = 0.993 5.5" 15
" | mpHas ¥ =225E-03x+0.079 : 1* = 0.976 7
ApPHS5.0 ¥ =1.40E-03x+ 0.071 : r* = 0.942 L0
002 | amss ¥ = L13E-03x+ 0.075 : 1% = 0.996 -
pH6.0 vy = L.B8E-03x+ 0.067 : 1* = 0.951
0.00 0.0
0 § 10 15 20 25 40 45 5.0 55 6.0 6.5
Concentration of cysteine (umol L) pH of AuNPs
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TuTas Tuaf Werhmsasiviaifiesdeg Taendensyninanududuvesdamdununm
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lumsfinufiesvoscsazats AuNpes Avuzeay laldasazaedimsaiwives
3 9 a a o' o I Y ' o :iy = gf o
Wudu 10 Tadluars lumstSuld ldfiesarsdsil oy 4.5, 5.0, 5.5 uag 6.0 MINUUImIIazAY
AuNPs l5uiieruda T4 lumsastedadamdudlessuy SIA Gwwahn lauansdsgii 4.7
FenduiioagluaisazaeNiaINeyIzHIN 4 — 7 9z081u31 zwitterion 11130
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w s R 2w el v T o= oA o
flesovrzsunumsasinia i liannuiludunssuay sensitiviy anag asiuduqonly

d13aza18 AuNPs N luinsUsuieylunmsnansane 1

4.5.2 Anv1aNuTNTUVDIIITazaIy AuNPs HIZaN
' A g = ¥ oy - a
TumruiidlunsdnemianuEuduyeIn1sazals AuNPs  Nivuizaulunisma

o an o A = o < = Y s )
DUATNIYINULTINDU ‘Iﬂﬂﬂ']ﬂ']ﬁ'ﬁﬂy"w'lﬂ'ﬂﬂﬁfiﬁlu 3.84,1.92,1.28 1laz 0.96 u’]IUTlIfﬂi Hﬁﬂulﬂ

HaAeRa1a 4.8

. .
384nM  y=2.66E-03x+ 1.48E-01: 1*=0.956 30
M1.92 nM ¥=1.36E-03x + 7.89E-02 : r* = 0.828

025 | 4128nM A 25
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0.00
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= v & & = Y Y '
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TUNMINTIIATANDUAIY AuNPs MIANEITAZa8 IHASUAAD 13RS FILNUAIIY
: = et e
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¥ Y =t o o = = FYIREY)
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uaz 0.5 Tuas Fewah lduaasdsgali 4.9

0.30 - 35
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~ /0.5 MNaCl e / =
5 5
0.20 ‘ /
< T
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2 015 =
z z
£ 215
- z
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© 10
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31.'1'] 4.10 Peak profile Y95 08MUUATINUTTNDUNANUIUUVU 0, 5, 10, 20, 30 LiAT 40

1uTasTuans Taeh n. —a. 19 Mixing coil ¥11A 50, 100, 150 (A 200 IFUALAT AIEIAU
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<] ~ [ = 4 e h, o s
naoansRsUAUANUE LT UV T AN LD 1% Mixing coil ¥11A 50, 100 1A 150 LEUALIAT A4
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4.6 MIANINUANHAUVRIITIATIZI
4.6.1 An¥15190 N A UATIVBINITNIIVIATANDUAIY AuNPs Iaal¥szuD STA

Yo = ' = P o = v = =
nlﬂﬂ']ﬂ'ﬁﬁﬂ?&ﬂﬁf')ﬁﬂ')']iﬂﬂulﬁuﬂiﬂﬁluﬂ'ﬁﬂﬁ'ﬁ]']ﬂ“]fﬁlﬂﬂuﬂ’]ﬂiﬂﬁﬂ"ngiﬂlﬁﬂ'lgﬁﬂ“ﬁﬁ

Tdnanisnanesdsgili 4.12

0.18

0.20 T
1
f. ois | U,
0.18 s
0.16 40 0.14
L4
— 7
0.14 30 = 0.12
e <
- o ~ 010 )t
3 20 z o
g o 15 5 o8 ¥ = 0.003x +0.044
E = : = 0.991
=3 = &
£ o008 10 2 /
5 5 2 006 | o
< 0.06 0 0.04 ¢
0.04 P
0.02 ’ \ l
| 0.00
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a = A 39
51l 4.12 0. Peak profile Y8Ia13AZAWMNAITIUTANDUNANUAUDU 0, 5, 10, 15, 20, 30 LAY 40
Tulas Tuas . nvnasgiuvesmsarasnmudamou TasnasaszninaMududuny M

QANAULEINAINLIINAY 650 nm

1ngli 412 wungnanuiludussaeinsassiadamduegluyie 1 - 40

Cd
TuTasTuans Taslimduilszansmsaagule ¢°) minv 0.991

4.6.2 ADEIANUTALIVOIMSIATIZH
TumsAnsmamuiioswsds laiimnsrviagsazmefamdunanududy s,
7

S H
20 az 40 JulasTuans anududuaz 10 ass mndushuMuIumaubeuuNINI§IY

FUNNT (%RSD) LAAIAINTTIN 4.2

M5 4.2 HEAAIRTID BV LINATIIUAUINSURIMIATIvIaG AU AuNps Tagldszuy SIA

ANMUNTUVY Mganduaands
5ATALNIATFIUTANDOY i 650 nm SD %RSD
(ulasTums) (n=10)
5 0.0524 0.0002 0.38
20 0.0994 0.0005 0.50
40 0.1507 0.0006 0.40
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A1T18N 4.3 LERIA1T8asN1TAUATIEHAUNADUDIIT
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faeehsh msazay Fedhaiidn o 8 o InTIzHAUNGY
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WAIZIUNIAN FFazagNInIg Iy (% recovery)
F10¢19d 1 5 11.1 5.9 104.0
Foded 2 5 9.6 45 102.0
Fr0e1 3 5 11 5.8 104.0
Fr08197 4 5 10.7 5.9 96.0
Freg1991 5 5 11.6 6.3 106.0
Fr08197 6 20 40.5 20.7 99.0
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Fwtieis | 20 422 21.4 104.3
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4.6.4 ANYIYATINAMIGAYBINISASIDIA (Limit of detection, LOD) tazlad1nad1gaves
d a
M3 uasIziEaSina (Limit of quantitation, LOQ)
& ¢ o w Y s 2 & e :
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