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Determination of choline in infant formula by high performance liquid

chromatography-evaporative light scattering detector
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Hunan Normal University, Hunan Changsha 410081, China)

Abstract; Objective A method for determination of choline in infant formula by HPLC-ELSD was optimized. Methods

The separation was operated on an analtical Agilent ZORBAX 300 SCX column (4.6 mm x250 mm, 5 pm) with water

(containing 30 mmol/L triethylamine) ; acetonitrile (80 : 20, V/V) as mobile phase. Results The limit of detection

was 4 wg/ml. The calibration curve was linear (r =0. 998 1). The relative recoveries were 94. 98% -100. 9% , and relative

standard deviations of intra-day and inter-day precision were 2. 75% and 3. 12% , respectively. Conclusion The method

was simple and fast. Compared to the traditional method, analysis time was shorter, and the peak shape of choline is more

narrow and symmetrical.

Key words: High performance liquid chromatography-evaporative light scattering detector; cation exchange; choline;

infant formula

JEH8 ( choline ) J& — 2k 5 A7 HLA , LA £ 25 M1 25
BB MREE )z AE AR T AR b IR Y R
P , B85 T2 b Al g o R A S S R TR
7 HE S A 5 B SRR IR R 4 & . IE R T A
S, B R AR A RS E R A B A I TR R v 5
KA/ A TR T LUK I (A i A 7E 9 v
HERILPFAZE,

PEA R AR BT 7 B 2B SR W) R, A R

Y #5 H #5 :2015-12-23

EERM :XNEH * MEAE HRFTEOA>HLF
E-mail ;578901046 @ qq. com

BEEE . LE X HT AT @ASHIE
E-mail ; lvy33@ 163. com

EEH HRICIC I F IR, w2 RG] B & 5 EUE
JU5 JF AR AR DL K 5] TR AR AR e 2 EL AR
Kpert ol fa . AT LU E & sh P T
Wk R R 0 S A R P B IO, X B &l L
LB )L A REFL 8 B 7 FLA A I B,
N T B A LR B A A R S o X
) B oy N e N A 7 | o S 2 R 9 5 Ve
(800 ~ 1 500 mg/kg) "'

LR 14 £ G A6 I 5 v o v SRR AR K
H 2 b 3 I B X6 48 2 i = P B 2R ) o TG vk
e BATEZARUHE GB 5413.20—2013C 22 4 JLZL K
L e G B 05 ) g LG Y v R L
A R0 66 . Sanz-Vicente T 251 ] Ji]
it 1) %€ 6 5 2 0k IR B A7 ARG I, K 5 e BR, T L



R AR AR

—220—

CHINESE JOURNAL OF FOOD HYGIENE

2016 455 28 55 2 #i

VR R e e, LR T AR AR L A AE
A [) F 5 7[R3R 43 0 B 16 45 4 E B, 40 7 i il K
T L7 A T Ak B B 5 35 G RE R AE 2R T LA A S B
IR b A — 5 0 e R T JLAR A S S AR
R 33 - e 0BG v T A R B Tk
(AR IE , X 86 7 2 B AT T AR B LB T
LR NI DR b= N D =
VAR €0 1% - 2% %% TS AG: I 4 396 ) v ( HPLC-ELSD )
W R4y JLIE 7 SRS o BELG 1 25 5k AR DG e
7 B R T 2 S P G AR P AR | R
AR o AR SCHE e v 200RAR £ 12 % O S 4G D
PRI FE 2 G 0 BB 2 A R R L, 5 5 O Ak 3 3h AR
TS 2% 5 1 76 5 6 HICST A6 00 28 19 A 06 2 80, Buig:
Ty AR A 4

1 #HR5AE*
L1 bk
11 BEG

R AR T B B4 LG 7 3Lk B A (AT BR LR AR
i) 8y I 1 BB 1,2 BeEl w5 1,3 B¢
LA 2 o
L2 F2ALEE5IEH

By HE 20 AT 2 RO 15 A (1 & HE ELSD-LTII
G I 79 2% & G HU S R 2%, H R B ) L ZORBAX
300-SCX PHE T 28 #e 4 (4. 6 mm x 250 mm,5 um; 3
¥ Agilent) \PHS-3C pH it

S RETR XT BE Gh (100147, Hh [ £ A 24 i 4
W), S e KW . — e . = e . TR % vk
fit fR . £k BR ¥ 4 Hr 4, HPLC 9 & i (& b
Oceanpak ) , 5056 F K R 4liK .
1.2 Jrik
1201 R i T8 A 380 R0 o 5 YA ) T o

FLA R b T4k B - o 0 B LA AR 5. 00 g F
250 ml ZEIE R, WA 30 ml 1 mol/L [YEE R T ; B
T 70 CHEFEH SN 3 h, BERR 1 h S8 — IR HEIE R,
JNE 58 58 T CHE A H B 5 R 5 K R K A R R R
A7 R S A Rk 4K U8 & 50 ml KRR,
aliK S 2 BRI 2 Uk, VR — I i B B A RO
L EZR R 50 ml, 0,22 m FLAR DB R I RS AR

JIEL B A i R 1) T 1 < o S A B B oA
F 105 CHEFE tPom# 3 h &5 i 4E 5 P I o
FREL 0. 045 0 g S AL AL A A9 45 4E & T 50 ml 25 HE K
rh, OB 4l K B iR 0T 2 A E S0 ml, Kk BE R
0.9 mg/ml ) &1k BH BB AR E W . FH A8 4l 7K X% 45 T
HEAT BB BE B R, T I BL Mk BE D 20,50, 100, 200,
300 g/ mlf) b5 e TR

12,2 fUE8 510

{035 F: : ZORBAX 300-SCX (4.6 mm x 250 mm,
5 pm) PHES F 22 A i s A A:30 mmol/L = Z i
I, VKBS RR A 15 & pH =6, ZhH B: 2, I
SIAI LB A: B =80:20( V/V, N IA]) , 45 18 W fid 5 30
1.0 ml/min, R &L 20 plo 546 RS, BB A
JEJE 40 °C,JE /1 310 kPa, 425 {5 % M 8.
1.2.3 IR

AR BRI 0 B 5 A 5. 00 g FLBRE ST
250 ml HEJE L HT, B A 30 ml 1 mol/L i1 4k R W5 W,
SR IAAR R 3 A K B R B i 2E AT
S I 1. 2. L RE ah R AT SR B 90E 4T WA
GrhT o

2 HRE5HH
2.1 W H A
211 JBhAH LR
AR SC R FH PH B 1 38 H b, DA B 1 38 4 5 B iR
BRLAA 43 25 o B - A8 3 B 0 BR T IR B M B T R RE
st 5 - 2 TA) X ] 2 A A 058 4 8 | I S L o B
S5 50 S A B T Ak R BV S A i 4L RUA G .
53 5 LAY B4 30 mmol/L,pH =6 ) = Z % . —
W WKW A s A A, ZIE R s A B, LA
50,100 wg/ml [ IH Bk A5 E 3 W 4T 20 B o XT3 A
AN TR B0 A 4% 4 T B0 1 O BRI ) DA B W 3k AT
o8, REgR e e 58 /N B R HE P o = S e . = & Bz
LR, BB W] = 2 R AR Ry it 20 A B B B 04 O
AR HOFRME RS, 68 40 5 R 7E PH 25 7 a8 d Ak
A% B8 B TE] , L 15, 112 min J8 /20 3] 7. 091 min( 24 H
Bl E R 50 we/ml B ), M 15.042 min i 2> 5|
7.098 min (240 fE K R 100 pg/ml i), W3 1,

F 1 R ShAH £ 01 T a8 3 B 19 S 800 L
Table 1

Comparison of chromatogram parameters at different

mobile phase modifier conditions
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/' 15.112 0. 825 0. 308 1. 489
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= 7. 098 0. 504 0.178 1. 490

100 Ok 9.502 0.675 0.225 1. 406
by 1 15. 042 1. 104 0.342 1.743

i R ik 15. 695 1.209 0.4015  1.804
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Figure 1  Chromatogram of choline(50 wg/ml) at different mobile phase modifier conditions
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Figure 2 Chromatogram of choline(10 pwg/ml) with different proportion of organic mobile phase to aqueous mobile phase
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Table 2 Comparison of chromatogram parameters with different

proportion of organic mobile phase to aqueous mobile phase
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Table 3 Results of recovery
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116. 64 90 207.43  207.39  210.32 100.90 1.39
116. 64 120 234.52  235.98  234.22 98.23  0.70
116. 64 150 259.11  257.76  259.11 94.98 0.74
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HP 111.39 108.92 113.56 114.22 116.03 114.87 113.16 2.75

HIE 113.31 108.63 110.44 116.09 119.28 115.36 113.85 3.12
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Figure 3 Chromatogram of one sample
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