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Abstract

The food industry, which has been one of the key drivers of Thailand’s economy for
many decades, is a dynamic and always growing sector. Recent changes in the
structure of the global market suggest that Thailand must operate strategic changes in
order to diversify its economic activities to withstand greater worldwide competition.
In the new global market, Thai companies will have to face more subsidies, non-traffic
barriers, and stricter international food standards and regulations enforced by the
buyer. The guarantee of the better quality and safety of food products for domestic and
international market will be a key point in ensuring the future of the Thai agri-business
sector. As technology is a factor fo increase competitiveness, effort must be made to
upgrade, develop and tramsfer new techmologies to production lines. To promote
sustainable growth of Thailand’s agribusiness sector by developing safe and better
quality food products, a multidisciplinary food safety and innovation project entitled
“Innovations for the Improvement for the Food Safety and Food Quality For New
Word Economy™ has been initiated and include the following four areas:

Project 1: Innovation of research and development of analytical methods and

test kits.

Project 2: Innovation of safe, healthy and nutritious foed products.

Project 3: Innovation of quality assurance and quality control systems for

safety of food products,

Project 4: Knowledge and technology transfer.
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Tasamsdesii 1.2 msasdnnstmsnarlanniuazumuelandlamar lanniuanmaluda i
IWIEIae4 daemAtla LC-MS/MS tazimaiin HPLC-UV-Visible

JinszHlagmaiin LC-MS/MS

A A =
1. IpspdlalasaNIgnivuIcay

HPLC: Agilent 1100
Column: Higgins 3x150 mm, 5 um

Mobile phase: A: 0.05 M Ammonium acetate pH 4.5 B: Acetonitrile

Gradient mode: Time (min) A (%)  B(%)
0 95 5
6 5 95
8 5 95
9 95 5
12 95 5

Injection volume: 25 uL
Flow rate: 800 pL/min, split 275:525
Column temperature: 40°C
Mass spectrometer: API 3000 (Triple quadrupoles mass spectrometer)
Scan type: MRM
Polarity: positive
Ion source: Turbo spray
Ion pairs: MG 329.3/208.2, 329.3/313.1
LMG 331.3/165.4, 331.3/2393
CV (internal standard) 1372.2/356.3
2. wioumethaiiolamieds
3. anszvlFuna
733131240 standard addition method 118 internal standard calibration curve TﬂUlﬂ%UHﬁjﬂ
A20819A199)
111 signal YDIYARIDYIWIA31 internal standard calibration curve HAEMITINY MG iias LMG

lua719819910aUNIT VDA curve
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Jins1z¥lagmailn HPLC-DAD
1. nSeedeuazannisfimuzan
HPLC: Agilent 1100
Column: Zorbax stable bond C18, 150x4.6 nm, 5 pm
Guard column: Zorbax stable bond C18, 4x4 nm, 5 pm
Column temperature: 30°C
Mobile phase: ammonium acetate buffer (0.05 M, pH 4.5) : acetonitrile
Gradient mode: 50:50 (0.00-7.00 min)
65:35 (7.01-12.50 min)
80:20(12.11-20.00 min)
Flow rate: 2 mL/min
Detection: Diode array detector (DAD, multiwavelength
618 nm (0.00-7.00 min)
585 nm (7.01-12.00 min)
265 nm (12.01-20.00 min)
2 m’%ﬂnﬁmdmﬁaﬂmw%ﬁd

= @ =
3. ANTIEHYS UM
ATV ADUAIINATIA LC-MS H1I1 carbinol MG 2231 retention time (M1AU LMG (co-

elution) taziislFmala HPLC-UV 92 lau130n3293aLen2100u 18 uenaintiganuiaisazaly

20g1uA1a2a10M0 ammonium  acetate 92135104 carbinol form BYAIYIAND

Eh.

WIATTIUMG |
Twaldf1 % recovery 493 MG Anfulduazves MG guiullegiauauaziialy

e

Usingmsalisu

o

YU UALINUAL CV 1ag LCV Al

—N —N —N
= BN-—LONP\ P o % Via = Y |, <
,,—’:b{“u'?} D ) sun 1 Tassardmnzvelodves MG
(s & 7/ \_ 7

SN —N —Ni

Chromatic MG Carbinol Base Leuco MG

e luda lina

a
TumsasieianenlSannd11eeamIne 4 925101una L5119t total malachite green

.. . p
(total MG) Feao1S1903 MG 7Auwazye lad LMG uazySunal total crystal violet (total CV) 34
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whsulS e ov sausulSnanuazue las Lov eyl ldeanuuumsdszuiamanazmysualu
. v g o v £ da [
g‘lJ‘UEN total MG (1B total CV Tﬂtl calibration curve WUMTHADAMNUNNAYDI MG tiag LMG 540U
1} J { o o L
LasmuifnYed CV Hay LCV 9uAU Aumnududuved MG + LMG #30 total MG 11ag CV +

¥ "
LCV 139 total CV NS5 UM 2 uaaeasglil 2 wag 3 muaay

70.00

60.00 +—— "
L y = 995.2568x - 3.0371 a 4
2 som : _— 31 2 AIINATTINIENIN
E R’ =0.9960 / o
S <000 Total MG (mg/L) AU Total peak
= /
4
g 30.00 - area (ITIAU)
-—g 20.00
= |
10.00 - /
0.00 : T ™ 1
0.0000 0.0100 0.0200 0.0300 0.0400 0.0500 00600 00700
Total MG (mgiL)
35.00 4
30.00 -
= v =531.7056x - 0.0848
E 25.00 3
p E R =1.0000
31U 3 uaaans g 2000 —
1 s P e ——-
UINSFIUTENIN Total CV (mg/L) M Total & °% /
% 10.00
peak area (mAU) = /
500
0.00 — ™ .
0.0000 0.0100 0.0200 0.0300 0.0400 0.0500 0.0800 0.0

Total CV (mglL)

Thsamstesti 1.3 mswadwnatiamsannzrmyinalanzlueins
= v v v - w oA Y
1) msansuazdunhdeya ngufuaznanmsnineivos

2.) msieuazdszulana

—

2.1) vimatiafminzaslumies sufied
22) mamzfimuzaylumsmuanududy
2.3) FaBNE NaTideHanes=ANTATMs A
2 4) Wnszurums Wi lumsies suale1
2.5) iuamututuvosTangminhuiioda

2.6) MIVIUTIVIIU
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1.1 fuatuassusmdaya
1.2 M1172904 CE LYY MEKC @ M5 UIINaIs AT IMIasadIuananin
1.3 ¥IATI2UB CE 1y MEEKC S M5 UHONTIS INAs uuas FINaAans n
1.4 M3ATINTOUATINGIABIYBITIRII (validation of method)
1.5 manffoudfionSnadingedein MEKC, MEEKC o HPLC

= o
1.6 Insievioyauasasinanimaans

Tnsamsgenii 1.6 nsWannmainmsaiieia uazgdnsal iRmsmdindmiunsieiam saniis
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1) fuatuagsisudeyaiifsdeiunuidy
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.: (%arecovery) {(%RSD)
MG 320.3/3132 ¥=0.02x +-0.00124 0.9991 B1.8-115 12.46 I
; 329.3/208.4 1 Y=0.0669x +-0.00215 0.9996 87.1-108 .43 jl
| LMG 331.3/165.4 Y=0.00758x + 0.00042] 0.9858 93.9-112 11.06
I 331.3/239.4 ¥=0.102x +-0.0169 0.9913 95.9-116 1.77
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—cumpound mass Linear equation r Accuracy
(%erecovery)

MG 329.3/313.2 Y=0.00966x +-0.000237 0.9579 78.6-103

329.3/208.4 Y=0.036x + -0.00363 0.9892 68.8-106

LMG 331.3/165.4 66.8-122

331.3/239.4 83.8-110
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|_c.t:rn'rpuund mass Accuracy
(%recovery)

MG 329.3/313.2 B3.6-107
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LMG 331L.3/165.4 92.5-123

331.3/239.4 93.0-120
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04087 pg/kg §115Y total CV
Limit of quantitation (LOQ): 1.684 ug/kg @113V total MG
1362 pgkg @3y total CV
% recovery (ﬁi:ﬁu 2 uglkg ). 45.81 % f14 107.25 %&11 3V total MG
21.01 % 114 89.69 % S5 total CV
FadrInajoylusefivonsuld @0%-110 %) idmualihi aoac
% RSD (1528 2 uglkg) - 3519 % Gw5Y total MG
59.42.% @31 total CV
1 % RSD fivonfu1daemnuaTay AOAC fissauaIudusy 1 pgke 1Y 30 % RSD 92
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