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Monitoring of Growth Supplements in Meat processed products and Dairy Products

Seung-Eun Jang*, Sung-Min Song, Kyoung-Hwa Whang, Ji-Sun Kim, Yun-Sun Im,
Young-Sun Han, Myoung-Je, Heo

Division of Food Analysis, Incheon Research Institute of Public Health and Environment

Abstract

This study was conducted to monitor growth supplements in food products. Various growth
supplements were examined including trenbolone acetate, zeranol, estradiol-17 B, testosterone,
diethylstilbestrol, hexestrol, dienestrol, altranogest, progesterone, medroxyprogesterone acetate,
melengestrol acetate, zilpaterol, ractopamine, clenbuterol in meat processed products and dairy
products. Residues were detected in 12(8.7 %) samples out of 126(91.3 %) samples. Among the
products examined, progesterone was detected in 11 meat processed products and 1 processed
dairy product. The detection level was 0.861 ~ 5.533 ng/kg in processed meat products and 8.362
pg/kg in dairy product. Progesterone detected as a result of monitoring is an endogenous natural
hormone that is not harmful to the human. As monitoring results, it was found that 14 kinds of
growth supplements were safe, but it is judged that continued attention is needed in the future.
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Table 1. Sample list of growth supplements analysis

Food No. of
type sample

Group

Processed products
containing meat(30)
Sausage(17)
Seasoned meat(14)
Meat Ham(12)
processed 91 Meat extract processed
products product(9)
Bacon(5)
Crushed processed
meat(3)
Dried and stored meat(1)
Processed milk(26)
Fermented milk(12)
Milk(6)
Butter(1)
Processed milk cream(1)
Powdered milk(1)

Dairy

products 47
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= I&ENAZZrlE T Z(High Performance
Liquid Chromatograph)& Shiseido Nanospce
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Homognized sample 2 g
!

10 mM acetate buffer(pH 4.6) adding 2 mL,
ultrasonicated for 2 min

L

After adding /5 -Glucuronidase/Arylsulfatase
20 u¢L, bath at 65 C for 1 hour and cool to
room temperature

l

Add 12 mL of ACN/MeOH containing 1 %
acetic acid, sonicated for 10 min and shake

l

Centrifugation for 10 min at -4 C, 9300 G

i ) Livestock products excluding pork
supernatant, add 12 mL Hexane, shake for 2
min and centrifuge for 5 min at -4 C, 9300 G
l

] lower layer concentrate \
ii) Pork
Add 500 mg PSA to supernatant, shake for

5 min, centrifuge for 5 min, -4 C, 9300 G
I

] supernatant concentrate |

l

Dissolve 1 mL of 50 % MeOH, centrifuge at

15,800 G for 10 min, use thr supernatant

Fig. 1. Sample Preparation of growth supplements
for 1ltype
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Homognized sample 5 g

\

Add 20 mL of 0.4 N perchloric acid,
shake for 10min

2

Centrifugation at 4 C, 5000 rpm for 15min,
take supernatant

\

Adjusting supernatant to pH 12 with 5 M NaOH

2

Add 10 mL of ehtyl acetate, shaking for 10min
centrifugation at 4 C, 5000 rpm for 15min,
take superantant

\

the above process 2 times,
nitrogen concentration at 40 C

2

Dissolve 1 mL of 0.01 N HCI,
filter 0.2 um syringe filter and use test solution

Fig. 2. Sample Preparation of growth supplements
for 3type



Table 2. Analytical conditions of trenbolone acetate, zeranol, estradiol-17 3, testosterone, diethylsrilbestrol,
altrenogest, progesterone, medroxyprogesterone acetate, melengestrol
acetate by HPLC-ESI-MS/MS

hexestrol, dienesrol,

Parameter Conditions
HPLC Shiseido Nanospace SI-2
Column CapcellCoreADME C18(2.1 mm ID X150 mm, 2.7 um)

Mobile phase

Solvent A : 0.1mM Ammonium bifluoride
Solvent B : Methanol

Time(min) 0 0.5 7.0 11.0 11.1 15.0
A%) 50 50 2 2 50 50
B(%) 50 50 98 98 50 50
Oven temperature 40 C
Flow rate 300 « L/min
Ingection volume 5uL
Mass Spectrometry Themo TSQ Endura
Spray Voltage Positive Ion 4500 V
Negative Ion 3100 V
Sheath Gas 40 Arb
Aux Gas 10 Arb
Sweep Gas 1 Arb
Vaporizer Temperature 325 C
Table 3. Analytical conditions of zilpaterol, ractopamine, clenbuterol by HPLC-ESI-MS/MS
Parameter Conditions
HPLC Shiseido Nanospace SI-2
Column CapcellCoreADME C18(2.1 mm ID x 150 mm, 2.7 um)
Mobile phase Solvent A : 0.1% fomic acid in water
Solvent B : 0.1% fomic acid in Acetonitrile
Time(min) 0 2.0 8.0 11.0 11.1 15.0
A%) 100 100 0 0 100 100
B(%) 0 0 100 100 0 0
Oven temperature 40 C
Flow rate 200 x L/min
Ingection volume 5uL

Mass Spectrometry
Spray Voltage

Sheath Gas
Aux Gas

Sweep Gas
Vaporizer Temp

Themo TSQ Endura
Positive Ion 4500 V
Negative Ion 3100 V
40 Arb

10 Arb

1 Arb

325 C




Table 4. HPLC-ESI-MS/MS parameters foe detection of compounds

compound lonization RT Precusor Product Collision
P mode (min) ion(m/z) ion(m/z) energy(V)
trenbolone acetate Positive 8.78 271.175 165, 199, 253 31, 23, 16
zeranol Negative 5.85 321.100 259, 277, 303 24, 22, 21
estradiol-17 2 Negative 5.97 271.050 143, 145, 183 54, 40, 41
testosterone Positive 6.10 289.225 79, 97, 109 38, 23, 26
diethylstilbestrol Negative 6.38 267.150 222, 237, 251 35, 29, 25
hexestrol Negative 6.40 268.950 119, 133, 133 36, 18, 15
dienestrol Negative 6.43 265.150 93, 221, 249 27, 27, 26
altrenogest Positive 7.03 311.125 227, 268, 293 23, 15, 16
progesterone Positive 7.04 315.225 97, 109, 297 23, 26, 16
medroxyprogesterone Positive 7.14 387.225 123, 327 28, 14
acetate
melengestrol acetae Positive 741 397.250 221, 279, 337 41, 21, 14
zilpaterol Positive 6.04 262.175 185, 244 25, 13
ractopamine Positive 6.85 302.000 107, 284 32, 12
clenbuterol Positive 7.25 277.100 203, 259 17, 10
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Table 5. Results of detection number of growth supplements in samples (unit:ug/kg)

Meat processed products

Dairy poducts

sample processed products meat extract .
. sausage powdered milk
contaning meat processed product
6 5 1 1
progesteron
0.861 ~ 4.289 0.632 ~ 2.008 5.533 8.362
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Fig. 3. Chromatogram of standard progesterone level of 50 pg/kg(A.B) and progesterone detected in meat

extract processed product(C,D) using HPLC MS/MS



Table 6. MRL for growth supplements of veterinary drugs.

(unit : mg/kg)

growth supplement Korea USA Janpan
diethylstilbestrol
medroxyprogesterone acetate N.D
clenbuterol
ractopamine cattle muscle 0.01 cattle muscle 0.03 cattle muscle 0.01
p cattle liver 0.04 cattle liver 0.09 cattle liver 0.04
silpaterol cattle muscle 0.001 cattle muscle 0.01 cattle muscle 0.01
P cattle liver 0.005 cattle liver 0.012 cattle liver 0.01
cattle muscle 0.002 cattle muscle 0.002
zeranol sheep muscle 0.02

cattle liver 0.01

cattle liver 0.01

melengestrol acetae

cattle muscle 0.001
cattle liver 0.01

cattle fat 0.025

cattle muscle 0.001
cattle liver 0.01

trenbolone acetate

cattle muscle 0.002

cattle muscle 0.002
cattle liver 0.01

altrenogest

pig muscle 0.0005
pig liver 0.003

pig muscle 0.01
pig liver 0.04

pig muscle 0.001
pig liver 0.004

estradiol-17 B

testosterone No need to standard
progesterone
dienestrol
N.D
hexestrol
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