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Development of Determination Method of Melamine in Pet Food by LC-MS/MS
(2) Validation Study on Application to Snack Type Pet Food

TAKAHASHI Akiko*!, KOZUKA Kenji*? and OSHIMA Shinji"?
("! Fertilizer and Feed Inspection Department, Food and Agricultural Materials Inspection Center (FAMIC)
(Now Planning and Coordination Department, FAMIC),
*2 Fertilizer and Feed Inspection Department, FAMIC (Now Kobe Regional Center, FAMIC),
*3 Fertilizer and Feed Inspection Department, FAMIC)

We have made a validation study on the applicability of a determination method of melamine in pet
food (dry, semi dry and wet food), which has been listed in the inspection method for pet foods of
Japan, to snack type pet food.

Having added acetonitrile-water (1:1) and melamine internal standard solution to a sample,
melamine was extracted by homogenizing, and the extracted solution was filtered. The filtrate was
then diluted with acetonitrile-water (1:1). The diluted solution was purified with a solid phase
extraction column (Oasis MCX, Waters Co.; Milford, MA, USA), and injected into an LC-MS/MS
to determine the concentration of melamine. LC separation was then carried out on a hydrophilic
interaction chromatography column (SeQuant ZIC-HILIC, 2.1 mm i.d. x 150 mm, 5 pum, Merck
Millipore Inc.; Burlington, MA, USA) with a gradient of acetonitrile and 10 mmol/L ammonium
acetate solution as a mobile phase. In the MS/MS analysis, the positive mode electrospray
ionization (ESI+) was used.

Recovery tests were conducted on five kinds of snack type pet foods. Melamine was added at the
levels of 0.5 mg/kg and 2.5 mg/kg to samples respectively. The resulting mean recoveries ranged
from 84.6 % to 106 %. The repeatability in the form of the relative standard deviation (RSD;) was
less than 6.4 %.

This method was thus validated as useful for inspections of melamine in snack type pet food.

Key words: melamine; liquid-chromatograph tandem mass spectrometer (LC-MS/MS); electrospray
ionization (ESI); pet food; snack type pet food
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Table 1 Ingredients list of snack type pet foods used in the present study
Pet food types Ingredients

Meats (chicken breast tender, etc.), starches, vegetables (cabbage, carrot, etc.), oils and fats,
. dietary fibers (cellulose powder), thickening stabilizer (modified starch, glycerin), preservative
Formed jerky for dogs . . o . ) ]
(potassium sorbate), flavor, food colors (titanium dioxide, new coccine, acid red, tartrazine,

sunset yellow FCF, brilliant blue FCF), antioxidants (tocopherol mixture, rosemary extract)

Meats (chicken, beef), soy protein, wheat flour, fish meat, beef oil, silver vine, glycerin,
. thickening stabilizer (modified starch), sorbitol, minerals (Ca, P, Na), preservative (sorbic acid,
Formed jerky for cats ] ) ) ) o )
sodium dehydroacetate), perilla seasoning, color former (sodium nitrite), deodorant (sodium

polyacrylate), food colors (caramel, acid red), vitamin E

](?1:11?(‘113;;1;})/ for dogs Chicken breast tender, pea protein, glycerin, sorbitol, minerals (Na), acidity regulator
Chicken breast tender, egg white, glucosamine, oligosaccharide, cartilage extract

Dried jerky for dogs (chondroitin-containing), trehalose, glycerin, acidity regulator, propylene glycol, thickening

(soft type) 1 stabilizer (modified starch, xanthan gum), potassium chloride, antioxidants (sodium erythorbate),
preservative (potassium sorbate), color former (sodium nitrite), raising agent

Dried jerky for dogs Gizzard, salt, sorbitol, propylene glycol, antioxidants (sodium erythorbate, V.E, V.C),

(soft type) 2 preservative (potassium sorbate), color former (sodium nitrite)

Dried jerky for dogs Beef rib, salt, sorbitol, propylene glycol, antioxidants (sodium erythorbate, V.E, V.C),

(soft type) 3 preservative (potassium sorbate), color former (sodium nitrite)

Wheat flour, margarine, granulated sugar, egg, fermented rice germ*soybean extract,
Confectionery (biscuit)  galactooligosaccharide, protein concentrated whey powder (dairy products), skim milk,
for dogs lactose, vegetable oil, sweetner (D-sorbitol), calcium carbonate, green tea extract,
antioxidants (V.E, rosemary extract)
Milk powder (skim milk, casein), oils and fats (vegetable oil, animal fat, y -linolenic acid),
egg yolk powder, soy protein, oligosaccharide, L-carnitine, minerals (Ca, P, K, Mg, Fe, Cu,

Milk powder for dogs . L. o L
Mn, Zn, I, Co), emalsifier,vitamins (A, B1, B2, Bs, Bi2, D, E, K, nicotinic acid, pantothenic acid,

folic acid, choline), flavor, taurine
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5) LC-MS/MS :
LC B : 1200 Series Agilent Technologies
MS/MS #B : Agilent 6410 Triple Quad LC/MS  Agilent Technologies
24 EEIFE
BMABEHIED 1 D BIZXK o7, AHEICHIT D LC-MS/MS O JIESA: % Table 2 XU 3 (27
L.

Table 2  Operation conditions of LC-MS/MS

Column SeQuant ZIC-HILIC (2.1 mm i.d. X 150 mm, 5 um), Merck Millipore

Mobile phase Acetonitrile-10 mmol/L ammonium acetate solution (17:3) (hold for 7 min)
— 8 min — (2:3) (hold for 20 min) — 8 min — (17:3) (hold for 7 min)

Flow rate 0.2 mL/min

Column temperature 40 °C

Ionization Electrospray ionization (ESI)

Mode Positive

Nebulizer gas 340 kPa

Drying gas 350 °C

Capillary voltage 4kV

Table 3 MS/MS parameters

Precursor Product ion Fragmentor  Collision
Target ion Quantifier Qualifier voltage energy
(m/z) (m/z) (m/z) V) (eV)
) 85 - 100 16
Melamine 127
- 68 100 30
Melamine-"C;'°N3 133 89 - 100 18
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BRAEF 11 BRlBREOZ Y EMGRE (LT TRBREOZ4EMEEE Evw)H . ) TED LR
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Table 5 Recoveries for melamine

Spiked level (mg/kg)
0.5
Pet food types 2 ) 2 )

Recovery RSD; Recovery RSD:

(7o) (%0) (%) (%0)

Formed jerky for cats 99.1 1.4 98.6 1.6
Dried jerky for dogs (hard type) 106 2.1 98.7 0.8
Dried jerky for dogs (soft type) 1 99.5 1.1 98.6 1.3
Confectionery (biscuit) for dogs 98.0 2.2 97.9 0.8
Milk powder for dogs 93.8 1.4 84.6 6.4

a) Mean (n =5)
b) Relative standard deviation of repeatability

3.3 EEMRA (FR) KOBHRA

RiEOFEERF (FIR) KOBRHRAZMET 2720, 3.2 ORMEIEBRICEL W Hohniz
nX 7 A0 r7a~w 7T 5 (Fig 1) WHATZIVOE—27IC8BT5H SNILEHER L.
DFER, WTFhosttAREHZBWTH, RNEIERICB T2 7 n~ b7 7 400G 007
— 7 D SN M 10 LA ETH - 2 IRIMEREIX 0.5 mgkg THY, £/, FFEICSNEA3 LU ETH
STERMEEX 02 mgkg ThoTz, 2O D, KEIBITH2AFy 78O EERR (F
BR) K OMHIRAIL, #kD KT 4 KOk FT40E LR, T2 0.5 mgkg KN 0.2

mg/kg T > 7z.
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Fig. 1  Typical selected reaction monitoring chromatograms of melamine in standard and

spiked sample solutions
(LC-MS/MS conditions are shown in Tables 2 and 3. Arrow indicates the retention time of
melamine.)
A: Standard solution (5 ng/mL)
B: Sample solution of formed jerky for cats (spiked at 0.5 mg/kg of melamine)
C: Sample solution of dried jerky for dogs (hard type) (spiked at 0.5 mg/kg of melamine)
D: Sample solution of dried jerky for dogs (soft type) 1 (spiked at 0.5 mg/kg of melamine)
E: Sample solution of confectionery (biscuit) for dogs (spiked at 0.5 mg/kg of melamine)
F: Sample solution of milk powder for dogs (spiked at 0.5 mg/kg of melamine)
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