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Determination of Sorbic Acid in Pet Foods by LC

Aiko YANO"

(Food and Agricultural Materials Inspection Center, Fukuoka Regional Center)

An analytical method for sorbic acid in pet foods using liquid chromatography (LC) was
developed.  Sorbic acid was extracted from the sample with methanol.  The extract was
diluted and subjected to LC for determination of sorbic acid. = The LC separation was carried out
on an ODS column (L-column L-C18, 4.6 mm i.d.x150 mm, 5 um (Chemicals Evaluation and
Research Institute, Japan(CERI))) using 5 mmol/L citrate solution-acetonitrile-methanol (7:2:1) as
a mobile phase. A recovery test was conducted using five kinds of pet foods (complete and
balanced semi-dry type for adult dogs, complete and balanced dry type for adult dogs, that for
adult cats, complete and balanced wet type for adult dogs and that for adult cats) spiked with
2,000 mg/kg (2,000 and 10 mg/kg for dry type for adult dogs and that for adult cats, 500 and 10
mg/kg for wet type for adult dogs and that for cats) of sorbic acid. = The mean recoveries of
sorbic acid were in the range of 92.6~99.4 % and the relative standard deviations (RSD) were
within 3.0 %. A collaborative study was conducted at nine laboratories using complete and
balanced semi-dry type for dogs, complete and balanced dry type for adult dogs and complete and
balanced wet type for adult cats spiked with 1,000, 20 and 400 mg/kg of sorbic acid, respectively.
The mean recovery of complete and balanced semi-dry type for dogs was 94.9 %, and the
repeatability and reproducibility in terms of the relative standard deviations (RSD, and RSDg) and
HorRat were 2.6 %, 4.6 % and 0.80, respectively.  These values were 99.1 %, 0.8 %, 4.3 % and
0.42 for complete and balanced dry type for adult dogs and 92.5 %, 1.4 %, 2.7 % and 0.41 for

complete and balanced wet type for adult cats, respectively.
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Sorbic acid
(2,4-Hexadienoic acid)
C¢HgO, MW:112.1
CAS No.: 110-44-1
Fig.1  Chemical structure of Sorbic acid
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Table 1 Ingredients list of pet foods

Pet food types Ingredients

Grains (Corn, Wheat, Corn gluten feed, Wheat bran, Soybean meal, Corn gluten meal, Defatted rice
bran), Meat(Chicken meal, Chicken extract, Breast meat powder, Beef powder), Vegetables ( Beet
pulp, Spinach, Carrot, Pumpkin), Animal fat, Bean(Defatted soybean, Soybean extract), Fish(Fish
meal, Dried fish), Roast linseed, Coloring agents (Titanium dioxide, Red-102, Red-106, Yellow-4,
Yellow-5 Blue-1), Vitamins (A, B, B,, B¢, B}», C, D, E, K, Choline, Niacin, Pantothenate, Biotin,
Folic acid), Minerals (Cl, Co, Cu, Fe, I, K, Mn, Zn), Antioxidants (Mixed tocopherol, Herb
extracts)

Dry type
for adult dogs

Grains (Corn, Wheat), Meat (Chicken meal, Breast meat powder), Sugar(High-fructose corn syrup,
Oligosaccharide), Animal fat, Beer yeast, Vegetables ( Beet pulp, Spinach, Carrot, Pumpkin),
Semi-dry type Soybean meal, Herb, Dried small fish, Propyleneglycol, Emulsifier, Preservative (Potassium
for adult dogs sorbate), Minerals (Cl, Cu, I, K, Zn), Malic acid, Vitamins (A, B;, B,, B4, B}», C, D, E, K, Choline,
Pantothenate), Glucosamine hydrochioride, Coloring agents(Titanium dioxide, Red-106, Yellow-4,
Yellow-5 Blue-1), Chondroitin sulfate, Antioxidants (Mixed tocopherol, Herb extracts)

Wet type Meat (Chicken), Vegetables, Vitamins (E, A, B;), Minerals (K, Ca, Zn, S), Polysaccharide,
for adult dogs Coloring agents (Titanium dioxide), pH regulator, Coloring agent (Sodium nitrite)
Grains, Plant protein extracts, Fish (Tuna, Salmon), Meat (Chicken, Chicken liver), Animal fat,
Dry type Minerals (Ca, P, K, Na, Cl, Fe, Cu, Mn, Zn, I, Co), Vitamins (A, D, E, K, B,, B,, Pantothenate,
for adult cats Niacin, Bg, Folic acid, Biotin, B,,, Choline, Taurine, C), Methionine, Coloring agents(Red-102,

Red-106, Yellow-4, Yellow-5), Antioxidants (Mixed tocopherol)

Wet type Fish (Bonito, Tuna, Boiled fish paste, Crab extract), Starch, Oligosaccharide, Minerals, Vitamins,
for adult cats Monascus color, Carminic acid, Spice
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Table 2  Operating conditions of LC for sorbic acid

Column CERI L-column L-C18 (4.6 mm i.d.x150 mm, 5 pm)
Mobile phase 5 mmol/L citrate solution-acetonitrile-methanol (7:2:1)
Flow rate 1.0 mL/min

Detector UV detector (Wavelength: 220 nm)

Column temperature 40 °C
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Sample 10.0 g

—add 100 mL of methanol

— shake for 15 min

— centrifuge for 10 min at 2,000 X g

— dilute 1:10 with methanol

— filter with a membrane filter (0.45 pm)
LC-UV (Wavelength : 220 nm)

Scheme 1 Analytical procedure for sorbic acid in pet foods

3 WBRRUBE
3.1 s
22 O DIZHE-> TR U2 EHER A 10 uL 2k e~ 77 7ICFEAL, ol re~v b
7T AN E =Y HEXIEE S Z RO THREREZIEMR L. Fig. 2 IR LEL I, RERITY
LB VR E LT 0.05~100 pg/mL (FEAR L LT 0.5~1,000 ng) O#FH CEBRMEEZ R LT,

R*=0.9999 R* =0.9999

Peak hight / arb. units

Peakarea/ arb. units

0 20 40 g0 B8O 100 120 0 20 40 60 80 100 120
Concentration of sorbic acid/ pg/'mL Concentration of sorbic acid/ pg/mL

Fig. 2 Calibration curves of Sorbic acid by peak area (left) and peak height (right)
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Table 3 Recoveries of sorbic acid by two methods

Pet food types (Spiked level)

Dry type for adults cats Wet type for adults dogs
Method (5,000 mg/kg) (1,000 mg/kg)
Recovery” RSD” Recovery” RSD”
(%) (%) (%) (%)
Method of JFRL? 93.0 2.7 91.8 4.1
This method 95.9 1.1 91.8 0.7

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

¢) Japan Food Research Laboratories

Table 4 Quantitative value of sorbic acid by two methods

Pet food types This method (mg/kg) Method of JFRL (mg/kg)
Semi-dry type for adult dogs 1 3,590 3,680
Semi-dry type for adult dogs 2 3,200 3,250
Semi-dry type for dogs 1 900 910
Semi-dry type for dogs 2 1,850 1,850
Semi-dry type for dogs 3 1,100 1,170
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Table 5 Recoveries of sorbic acid from five kinds of pet foods

Pet food types
Spiked Dry type Dry type Semi-dry type Wet type Wet type
level for adult dogs for adult cats for adult dogs for adult dogs for adult cats

(mg/kg) Recovery” RSDb) Recovery” RSDb) Recovery” RSDb) Recovery” RSDb) Recovery” RSDb)
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

2,000 97.1 1.1 98.7 2.6 97.8 2.1 -
500 - - 92.6 1.6 94.8 0.7
10 994 3.0 97.5 1.3 - 95.3 1.3 96.8 0.9

a) Mean (n=5)

b) Relative standard deviation of repeatability
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Fig. 3 Chromatograms of sorbic acid and blank solution
LC conditions are shown in Table 2.
(A) Standard solution of sorbic acid (The amount is 200 ng)
(B) Sample solution of complete and balanced dry type for adult dogs (not spiked)
(C) Sample solution of complete and balanced dry type for adult dogs spiked with 2,000 mg/kg of
sorbic acid

(Arrows indicate the retention time of sorbic acid.)
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Table 6 Collaborative study results of Sorbic Acid

Semi-dry type for dogs Dry type for adults dogs Wet type for adults cats

Lab.No.
(mg/kg) (mg/kg) (mg/kg)
1 883 919 19.2 19.3 363 364
2 922 930 183 17.9 355 365
3 967 977 20.4 20.2 380 383
4 923 921 19.7 19.7 364 365
5 960 970 19.7 19.7 355 372
6 966 950 20.4 20.8 377 380
7 1,040 1,030 20.4 20.3 363 368
8 911 956 20.6 20.4 382 383
9 885 969 18.7°9 21.0° 346° 388°
Spiked level (mg/kg) 1,000 20 400
Mean value” (mg/kg) 949 19.8 370
Recovery” (%) 94.9 99.1 92.5
RSD,” (%) 2.6 0.8 1.4
RSD;? (%) 4.6 43 2.7
PRSD? (%) 5.7 10 6.6
HorRat 0.80 0.42 0.41

a) Semi-dry type for adult dogs: n=18, Dry type for adult dogs and wet type for adult cats: n=16 (without
Lab. No. 9)

b) Relative standard deviation of repeatability within laboratory

c) Relative standard deviation of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories calculated from the
modified Horwitz equation

e) Data excluded by Cochran test
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Table 7 Instruments used in the collaborative study

Lab. No. Instruments . Le colu@ .
(i.d.x length, particle size)

1 Agilent Technologies Chemicals Evaluation and Research Institute L-column L-C18
LC-1100 Series (4.6x150 mm, 5 um)

) HITACHI GL Sciences Inertsil ODS-3V
L-7000 (4.6x150 mm, 5 pm)

3 Agilent Technologies Chemicals Evaluation and Research Institute L-column L-C18
LC-1100 Series (4.6x150 mm, 5 um)

4 Agilent Technologies Shiseido CAPCELL PAK C18
LC-1100 Series (4.6x150 mm, 5 um)

5 Agilent Technologies KANTO Chemical Mightysil RP-18 GP
LC-1100 Series (4.6x150 mm, 5 um)

6 Hewlett Packard Agilent Technologies ZORBAX Eclipse XDB-C18
HP 1100 series (4.6X150 mm, 5 um)

7 Waters Shiseido CAPCELL PAK C18
Waters 2487 (4.6x150 mm, 3 um)

8 Agilent Technologies Showa Denko Shodex C18M4E
LC-1100 Series (4.6x250 mm, 5 um)

9 Shimadzu KANTO Chemical Mightysil RP-18GP
Prominence (4.6x150 mm, 5 um)
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