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FRORITIELRT, /KB HRE, £ Agilent Eclipse XDB-phenyl #4325, DI EEAI 0.1% B BRSO IR sAH, #REEDE
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MR R R, HERE r KT 0.99, FHEICRAE 90.79%~106.93% 2 [B], FHXTHRHERZE (relative standard
deviation, RSD)# 6.3%, HTE 6 h N & it RFFfasE, K% B AAHXSPRIEN 25 (RSD) K 1.5%. 458 WRSTHE T GE
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Determination of pantothenic acid in special medical formula food by high
performance liquid chromatography

LI Xiao-Lan', YE Shao-Wen, QIU Qing-Lian, LIANG Jia-Min, CHEN Cai-Yun

(By-Health Co., Ltd., Zhuhai 519040, China)

ABSTRACT: Objective To establish a rapid, accurate and efficient method for the detection of pantothenic acid in
special medical formula foods for health products. Methods Pantothenic acid in the sample was precipitated by acid
and alkali and ultrasonically extracted by water, then separated by Agilent Eclipse XDB-phenyl column at 40 °C with
methanol and 0.1% formic acid solution as mobile phase at a flow rate of 0.4 mL/min, and detected by liquid
chromatography-mass spectrometry. Results The linear relationship of pantothenic acid in the concentration range of
0.4-7.6 pg/mL was good, and the correlation coefficient » was more than 0.99. The average recovery was between
90.79% and 106.93%, the relative standard deviation (RSD) was 6.3%. The content remained stable within 6 hours,
and the relative standard deviation (RSD) of precision was 1.5%. Conclusion Liquid-mass spectrometry can
accurately and quickly detect the pantothenic acid content in special medical formula foods, and can control the
content of pantothenic acid in formulas for special medical products.
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ONED); 1260 TR AH (G RE-API3200 T 5 15 AN (35 [ 224
/A F-22 [ AB Sciex); EQ-500 2 75 i1 1 Ve 2 (B LU TT R
AL A PR H]); Agilent Eclipse XDB-phenyl 7,33 4
(4.6 mmx 100 mm, 3.5 pm, S&[EZHEAF]); PHS-3C pH

TR B A A A R A F]D.

Hm(Ekal, fEE CNW BHEA R, —ZfK, B
R (e gal, TEE CNW BHE AT, EhRRrFrat, | k2
A, AR (Pl MRS B R (5
Hrat, ARG ) R A (e, T Ak AR
F7); A (P E |52 R e TR B, #ES: 100370-
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FRR BRI M (R B A, IR, £
FhigeEE . DHA. EPA %5, R AR A BRA )o
22 ZWHE
22,1 RABEEIEE LN

{434 Phenomenex, Kinetex, XB-C;5 (250 mmx4.6 mm,
5 wm); #ER: 30 °C; WishAH: 0.05 mol/L iR — S 4T E W
900 mL,FlE 100 mL, R4 0.45 um LML IE; #
FEaE: 10.0 pL; A4 : 200 nm,
222 RABRIERE M

V& A 45 0 7% 4L Phenomenex, Kinetex, XB-Cjsg,
100 mmx4.6mm, 3.5 um; FEi: 40 °C; FiahtH A: 0.1 %H R
VO, TRshAHB: W BEREVEIART AR 1 MEREE: 2.0 uL.
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Table 1 Mobile phase conditions of liquid mass spectrometry

B[] /min 38 /(mL/min) Al% B/%
0.00 0.5 92 8
3.00 0.5 92 8
5.00 0.5 10 90
8.00 0.5 10 90
8.10 0.5 92 8
10.00 0.5 92 8

JRE AR B ESIHARE BRIk 2; 32

AT HHE]: 10 min,
223 AFAEELK

Bz BREs5T B S 10 mg, MEFRE, B 50 mL el
o IAGE P IR R 75, TSR R AR A . RO R A 45
FHIKFRFE 100 5, 558 B IR X6F BEGE PRV 400 1A 0.5
1. 2. 4. 8 uL, FHVRAH GRS AR TS A B, L
WIE C(uL/mL) AR AR BR(X), WETHIFR 4 PALBR(Y), 221l
FrifE TAERRZ

®2 REREERERG

Table 2 Conditions of mass spectrometry

I

BET FET i 2R ADWE A E BRI S e WU MBI g

A Q1 A Q3 /msec Y 1A% v L E/V fpsi Jpsi HLE/V SIREECC  fpsi INEAS/psi
EEET 2201 90.0 31.0 31.0 4.0 18 3 22 7 5500 600 60 20
EMET 22001 1841 31.0 31.0 4.0 15 3 22 7 5500 600 60 20
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MBS S & (A2 0.05 mg), BT
150 mL (=AM, A 30 mL40 °C~50 °Cif /K JRIE1E
i 5 B (B2 500 W, $5R 50 kHZ)20 min, f5=i)5, H
0.1 mol/L ERFRIZE AT pH £ 4.50.1, HIIA 5 mL15 g/100 mL
FAMRA, FA S0 mL ZEaLhh, FKER 22, #5,
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225 RABFEEAE SR AL

TR S RS B (AR ZR 0.05 mg), BF
250 mL BYBSHRER, A 30 mL 7K, #25), 30 °CHEFE (B
500 W, #5150 kHz)5 min, JH 0.1 mol/L 5FR¥A#F1 0.1 mol/L
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FE o TSI 2,
22.6 KL
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C—iFRVA T 72 TR S5 Y M B /mmol/L;
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2.14 mg/100g)F 250 mL KFe#frh, 200 3 4, &4 30, &
ZH A TR B I AZ B X BV (MR JE: 0.19 mg/mL)0.2, 0.4,
0.6 mL, #RJFMA 30 mL 7K, $#£5, 30 °Ci#E 7= (P13 500 W,
Hi % 50 kHz)5 min, FH 0.1 mol/L FhFR % i F1 0.1 mol/L H &
ALENT R RE S pH & 3.0~6.0 Z[a)(fFRE S R

JT IR BERN AT, SR HEASRE SR A S0 mL A5 i A
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Table 3 Comparison of detection results between liquid
chromatography and liquid mass spectrometry

WiRis & (/mg/100g) RSD/%

2.302
WA TR 2.125 10.6

1.864

2.124
AR TS 2.108 2.0

2.187

3.2 FoERhZ
ZERIPRHERZR, W% 4 iR, MR 4 0.9991,
KT 0.99, GERFREINEK

VWDI A, Wavelength=200nm (F:\20184F\2 F] \IiZ 12120180207 2018-02-07 18-42-06\003-2001.D)

TR

Fist ] /min

B RRERBE AL T B Tz BRIV a3k

Fig.1 Chromatogram of liquid of pantothenic acid in special medical formula food
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B XIC of +MRM (2 pairs): 220.100/90.000 Da ID: FS-1 from Sample 9 (STD-5) of 20190412.wiff (Turbo Spray) Max. 7.5¢6 cps.
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Fig.2 Mass spectrogram pantothenic acid in special medical formula food
w4 FOERL 2.2.1 i R AN E A VR, SIZ R B E AR
Tabled Standard curve HY R DX, S BN 2, 3 B, Fei 2 ARy
ey 5 HE Clug/mL) HERA VRHEAT T2 TR, MRS IR 1 T T
STDI 0475 60500 34 KBHRMEER
TD2 0.950 122000 Nyyaons N NS \ S
s ? HEME (SN 3 I, IZERA RO 1.9 ng/mL; R
STD3 1.900 259000 Rt 2.5 g, EA 50 mL B, %Az ek B R 38 pe/ke.
STD4 3.800 539000 R LL(SIN) A 10 B, JZFRRE SR 6.3 ng/mL; Kbl U
STD5 7.600 1000000 #25g, B4 50 mL B, Jrikz iR fR 126 pg/ke.
LRy Tk A=133000C+4910 3.5 HBEERE
KRB 0.9991 KRR 6 fyRERh, H508 2.2.4, 2.2.5 BRI & ik
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Fig.3 Blank mass spectrogram
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Table 5 Precision result

FE  &E/(mg/100g) S35 H/(mg/100g) RSD/%
1 2.124
2 2.108
3 2.187
2.14 1.5
4 2.136
5 2.162
6 2.111

3.6 AR GEE ML)

BEEA BRI AE S IR FICE 0, 1, 2, 3, 4, 6h
J5, HE2.2.2 MR E, THEH RSD(%). I I
# 6, FERMIURE A MEZRFRE 0. 1. 2, 3.4, 6 h
J5, RSD 2 0.4%, RUIFEMMHBAEZRT 6 h NivtaE
PR AT

xo6 MAMIBER
Table 6 Stability result

B ] /h 0 1 2 3 4 6

WeRE/(ug/mL)  1.351 1.353 1.344 1345 1351 1.354

RSD/% 0.4

3.7 [EREKLE
JnpRENCSEIR 25 R an gk 7. I ENRCR A 97.4%,
Xt BR v 22 (relative standard deviation, RSD)N 6.3%, 13
ITIEREINZ BR A R AT MR
Fz7 EIRERLER

Table 7 Recovery rate result

B9 hidrE/mg EUEER%  SEHECER/%  RSD/%
1 106.93
2 0.038 96.82
3 106.2
4 93.85
5 0.076 98.05 97.4 6.3
6 99.71
7 91.89
8 0.114 90.79
9 91.59

4 &

AW T — RIS A BUS, Z8H-

FRIBC A IR A e T B A IZ IR S ik B2RER
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SCBLRE ST BRI, FEICA T, SCBU HARPI YA X
R o A XZOERIR IR . 23 . AR e 2R
PERRIN . [EDICAIRER SRR N, UEWTIZ T 1 RE TR DRd s
PR BC T Bh P I R, HATPGE L R v |
FRABEERERL, AT IR E R DIRCE, S 6 iR, B
ERBAS, RFIR B AT B i P R & SRR S5
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