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Conditions
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Column Cat. No. : 5020-07735
Eluent : A) 10 mM ammonium acetate in CH,CN

B) 10 mM ammonium acetate in H,O (pH 6.7)
A/B =90/10 -4 min- 90/10 -2 min- 75/25 ,v/v

Flow Rate 1 0.5 mL/min

Detection : LC/MS/MS (3200™: ESI, Positive, MRM)
Sample : meat extract, collagen

Analyte :Creatinine

Hydroxyproline
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Collagen is the most plentiful protein present in the bodies of mammals, including humans. In fact, this major Figure 1. Linear calibration curves for the oot o (e et extract comsontation Drocess — = nine (green) and Hydroxy- Concentration | Name value Deviation
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for the construction of collagen. Creatinine is a break-down product of creatine phosphate in muscles. Together, Pl d"mix e ec‘"ey o the ch MS/MSY “ J ‘ S g
these compounds determine the juiciness and tenderness of meat products. This is the first time that a LC- J - " Triplicat i f blank 313 Point § 29 0.168
d ! system, with no extraction or clean-up process Hydroxyproline [132.1186.0. | 26 10 riplicate injections of blan
MS/MS method is developed to analyze creatinine and hydroxyproline from collagen extracts. £ ;i 1321 680 26 10 . d 6 solutions of diff 625 Point 4 605 0010
© - = needed. This analytical method can speed up the and 6 solutions of different
Linear calibration curves were obtained over a dynamic range of 0.05 - 1.56 pg/mL for creatinine and 0.5 - 15.6 e - concentrations were made.
‘ g ; ) sample analyses process, which in tum, improves - | - 1250 Point3 1241 0020
pg/mL for hydroxyproline. Standard solutions and samples were injected in triplicate to determine analytical E he whole processing of cellagen products, T MRM ransions (m/: mase-to-charge atio orprecursor, 01 Except for the lowest
coefficients of variation (Cv). The method showed good Cv values over the entire dynamic range. Seven meat | || - ) and fragment lons, ) are sed for Crestining and rydrosyproine o ( ‘ concentrations, we have 20 Point2 258 | o213
extract samples were analyzed with good selectivity and sensitivity. Creatinine was detected in a range of 1.56 - 25 well s the crtical lens voltages in Table 2, above. DP. - \ good acouracy (15%). 5000 Point 1 5025 0328
36.1 pg/mL and hydroxyproline 13.5 — 297.0 ug/mL. The samples were simply diluted and injected into the LC- declustering potental (V); EP, enrace potential (V); CEP, colision - | Hydroxyproline
MS/MS system, with no extraction or clean-up process needed. This anaiytical method can speed up the £ Figure 3. Samples Analyzed for Hydroxyproline. cell entrace potential V); CE (colision energy in eV); CXP, collision
sample analyses process, which in turn, improves the whole processing of collagen products. i ° v yerep e s oo e s Sovoneo Table 6 (below): Expocted | Sample | Numborof
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Bovine Achilles tendon collagen (0.5 g) was digested with a proline (orange) based on 31.30 Point 5 30f3
Collagen is the main protein in connective tissues of animals and is the most abundant protein (25 — 35% of the soltlon of & N HOI (62 mb). and bolled for 6 hours. The mixture calibration curves made for = — -
whole body protein content) in mammals. Collagen is used s gelatin in foods, adhesives, dietary supplements, z was fitred using a 2.7-micron glass microfiber. The firate was Table 5. 6250 Point4 | 3of3
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many dental, orthopedic and surgical procedures. To determine the juiciness and tendeness of meats, the total volume o 200 mL. Triplicate measurements were = | e
hydroxyproline, a major amino acid in collagen, and creatinine, a break-down product of creatine phosphate in Sample | Peak | Peak [Concent] Use | Record| Calculated | Accuracy made for each sample, an
muscles are routinely measured by colorimetric methods [1,2] in the meat and leather industries in Brazil Table 3 (—): i arsapiy{Hsionty[feation] nira (%) averaged to obtain calculated o) SETY
However, these colorimetric methods require extensive sample preparation, and are subject to i from —— itation data for wemn ) | gy bl (ug/mt)
concomitant components in complex tendon extracts. A faster and more accurate analytical method is required inine (miz = - = = ! L
In the present study, a LC-MS/MS method was developed to quantify both hydroxyproline and creatinine from Linear calibration curves were obtained over a dynamic range 114.1-44.0) LT el = Creatinine Creatinine
meat extracts in one analysis.  The meat extracts were produced by adding hydrochloric acid to tendon in 5 - 15.6 gl hydroxyproline. Creatinine was detected Standard souions conta 277E+05 o Sample Peak Calculated
factory concentration tanks. It was possible to detect and quantify both hydroxyproline and creatinine with good ‘2”9;‘0’1';33‘[‘” 1:56 - 361 pgiml. and hydroxyproline 135 - o coed. 2.95E+05 = N
detection limits. These meat extracts have several uses: manufacturing of different meat products to satisfy 1~ 6 of creatinine and 3.01E+05] 3. o o (e Concentatichy
tastes of export destinations, soup flavoring and several meat-based ready-to-serve products. Figure 2. Samples Analyzed for Creatinine. posalne were ::1::3: :: 2 (counts) (ug/mL)
phase composiion, e., 90% Seoes0s] 625 | T Lot 176-1, semi-concentrated | 2,970,000 320
MATERIALS AND METHODS acetonitie + 10% water + 10 9.11E%05] 1250 | [ Lot 176-2, semi-concentrated | 8,120,000 11.00
mM ammonium acetate. The h szesos Tas0 LT T
This method was developed using a Shimadzu Prominence LC system interfaced to an Applied T i * b‘sj"tSTNe"‘ was also run. n 9.05E+05| 12.50 | [2] ] Lot 176-1, concentrated 4,420,000 5.32
Biosystems/MDS Analytical Technologies API 3200™ LC-MS/MS system. LC separation was achieved with a || ] e e n 134E+06[ 25.00 | [J] Lot 176-2, concentrated 4,110,000 485
GL Sciences' Inertsil HILIC column, 5-micron, 150 x 3mm, and mobile phase A = acetonitrile + 10 mM . Al the data points were used oint 1.35E+06 .00 =
; : g = Lot 176-1 broth 166,000 <1.56
ammonium acetate and B = water + 10 mM ammonium acetate pH 6.7 at a flow rate of 0.5 mL/min. The LC - - (shown in "Used Record” Eil 1.36E+06] 25.00 =
gradient was: 0 — 4 min. at 10%, 10 - 25% B over 2 min, then back to 10% B for of the column T R R A column and intograton was oin 186e00] 200 1 = Lot 176-2 broth 325,000 <1.56
prior to analysis of the next sample. Due to high sample acidity (pH 3) the samples were diluted with a mixture = o modifcation o d ol 392E+06] 50.00 | T 80 Sample lab broth 20,600,000 36.10
of 45 mL acetonitrile, 1.25 mL of 1 M aqueous ammonium acetate solution and 3.75mL of water. An aliquot of = i Y ;"e ".’; 3“”’5: f:’:’"s"i’s for the Collagen Analysis are e thown inhe-Record : = =
this sample was transferred (o 1.7-mL auto-sampler vials for LC-MS/MS analysis using the most sensitive | [ . lescribed on Table 1, bellow. Modified” column. SIED Leejifinscord)|calculated) CONCLUSIONS
multiple-reaction monitoring mode (MRM). . Table 1. lon Source Parameters. Table 4 (ug/mL)
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Also to verify the method, bovine Achilles tendon collagen (0.5 g) was digested with a solution of 6 N HCI (62 - — B Table d (‘_ ) ot T pIx We \hat it is possible to quantify both creatinine and hydroxyproline in meat extracts with good detection
mL), and boiled for 6 hours. The mixture was filtered using a 2.7-micron glass microfiber. The filtrate was | [F==== o Val uantitation oint L e 2. and quantiation imits within 8.min -
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g‘;‘:;:"s‘"‘f"e ly 1.7 mL) of this acidic solution was placed in a standard 1.8 mL auto sampler vial for irtain G: 25.0 psi (miz = 1321 ol l =) 31. method offers faster analysis time and more accurate data compared to the colorimetric method.
- " oin = 30.
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i DS Analytical T = = Point ol 60.
— 550.0 °C Poini = 60.. 1. Hardon. H: Beitrag in und Mitt L Hyg. 37(1946) 342 - 362
Foini = fzsy 2. Miller . H: Beilrag zur in und 2. analyt.Chemie 212 (1865)37-46.
60.0 psi oint - 12,
200051 ot s = ACKNOWLEDGEMENTS
ad o . Sty Mr. Wiison Duarte da Silva and Ms. Elddia R. S. Rodrigues Aimeida from Bertin Food Division Lida. for the provision of collagen meat extracts
Interface ON oint = 244, A
oint = (=) 499, 99. TRADEMARKS/LICENSING
ollision Gas Medium ot =TT 504, 01.0 | | FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES. THE TRADEMARKS MENTIONED HEREIN ARE THE PROPERTY OF EITHER LIFE TECHNOLOGIES
Colliz} 705505 | (CORPORATION, APPLIED BIOSYSTEMS/MDS ANALYTICAL TECHNOLOGIES OR OTHERWISE, THEIR RESPECTIVE OWNERS. © 2008 APPLIED BIOSYSTEMS AND MDS INC. JOINT
oint 70E+05 Ll 503, 101.0 GANERS. ALL RIGHTS RESERVED




