55154 5524 W B 2 4 T iR o Vol. 15 No. 24
2024 12 H Journal of Food Safety and Quality Dec. , 2024

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20241028008

ve SO A R % TR e B By v 5 22 2T 25

AW, B H, A&, P, FRUE, 488K
[REE MDA S A BRAF, T7M 510730]

it
2

] : BBy 87 E R % vk (high performance liquid chromatography, HPLC)I5E 25 194 H S5 2 21l
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9 1.0 mL/min; BEREARFRN 5 pl; AEIRH 40 °C; BATHIAN 10 min, £5R S ZFEIFETE 1.96~9.80 mg/mL
TWRNEME R RAF, HXEREC)HR 0.9999, EEREIK T 90% (n=9), AHXTHRAEMZE A 0.65%. A< J7 ik i
R 0.01 g/100 g, EHFRN 0.04 g/100 go LRI AT ikuiAb B L F 5, A RBUE R, ety BT
FE AR S P S 2 AR S R ARSI . RE AL 50% £ K T SRR Bl BE B L bR 25 R A B, TR A SR
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Determination of isomaltulose content in protein powder by high
performance liquid chromatography

LIU Chun-Li", YANG J ing, HU Jie, LU Di-Xun, CHEN Han-Feng, LI Jun-Wei

[Access (Guangzhou) Testing Technology Service Co., Ltd., Guangzhou 510730, China]

ABSTRACT: Objective To establish a method for the determination of isomaltulose content in protein powder by
high performance liquid chromatography (HPLC). Methods The sample was extracted by 50% acetonitrile
ultrasonic extraction, centrifuged, and the supernatant was taken. It was filtered through a 0.45 um microporous
membrane and separated by hydrophilic interaction liquid chromatography column (HILIC). The sample was
analyzed by high-performance liquid chromatography differential detector. Select the Waters XBridge HILIC
chromatographic column (4.6 mmx»250 mm, 5 pm), mobile phase: Acetonitrile:water=85:15 (V:V); the detector
temperature was 40 C; the flow rate was 1.0 mL/min; the injection volume was 5 pL; the column temperature was
40 °C; the running time was 10 minutes. Results The linear relationship of isomaltulose was good within the range
of 1.96-9.80 mg/mL, with a correlation coefficient of 0.9999 and recovery rates greater than 90% (n=9). The relative
standard deviation value was 0.65%. The limit of detection of this method was 0.01 g/100 g, and the limit of
quantification was 0.04 g/100 g. Conclusion This method has a simple pre-processing method, high detection
sensitivity, and good stability, and is suitable for detecting the content of isomaltulose in protein powder samples.

Dissolving the sample in 50% acetonitrile water can effectively remove some impurities, while using an Xbridge
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*Corresponding author: LIU Chun-Li, Master, Intermediate Engineer, Access (Guangzhou) Testing Technology Service Co., Ltd., No.4, Shiying
Road, Huangpu District, Guangzhou 510730, China. E-mail: 1040760028@qq.com
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HILIC column has good polarity retention, short detection time, good separation effect, and can avoid interference

from other sugar components.

KEY WORDS: high performance liquid chromatography; isomaltulose; protein powder; hydrophilic interaction

liquid chromatography column
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1.2 UE5E%

Waters Arc Premier o 2507 AH € 3% {3 (FE 7% 22 46 )
#%). Carbohydrate (4.6 mmx250 mm, 5 pum). XBridge
HILIC (4.6 mmx250 mm, 5 pm)(3E ERFFH F]); XPE205
SRR 0.1 me, B HAMEREE-FER] 2 E BRI A R
Z5l); SI80H A P4k ¥ o (75 I 3L /R B3/ 7]); Promax g
i s (TR T /R F A ), 3K15 B0 HL(E [ P AR 3 )
Zorbax NH, (4.6 mmx250 mm, 5 um)(3 E ZHEE A ).
1.3 XWHE
1.3.1 #emara s

WERFREURES, 1.0 ¢ & 50 mL B.0%; A 25 mL
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FE 3o A R, AR R OB 8 3 SO 2
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(L) v Vs TR P )
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50%Z KR LI RUKIARLL 1:1 1A
133 &#5nst

{6354 XBridge HILIC (4.6 mmx250 mm, 5 pm); ¥t
BAH: ZHE/K=85/15 (V:V); KrillRikEE: 40 °C; Jiik:
1.0 mL/min; #FFEAFR: 5 pL; A1 40 °C; 1277 [H]: 10 min,
14 HIEALIE
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Fig. Chromatograms of standard by using Carbohydrate
(4.6 mmx250 mm, 5 pm)
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Fig.2 Chromatograms of sample A by using Carbohydrate
(4.6 mmx250 mm, 5 pm)
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Fig.3 Chromatograms of standard by using Zorbax NH,
(4.6 mmx250 mm, 5 pm)
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Fig.4 Chromatograms of sample A by using Zorbax NH,
(4.6 mmx250 mm, 5 um)
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Fig.6 Chromatograms of sample A by using Xbridge HILIC
(4.6 mmx250 mm, 5 um)
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Fig.8 Chromatogram of isomaltulose reference material
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Table 1 Results of stability

‘ o B BESh A
b W T L R XS W T L R XS
WA wpmE (T2

PR 22/ % FR D 22/ %

0 268, 429 NA 266, 109 NA

4 269, 056 0.23 264, 593 0.57

8 268,267 0.06 264,926 0.44

12 265, 452 1.11 260, 908 1.95

#:NA RRFEAREH.

224 BHRAZ IR

TAARR R, A VR, UERRASEI a0, TR
A E M EL(SIN) o FEAR MR L 3 I, 752046 B 0.01 /100 g;
TE(EME LA 10 B, 7531052 5EFR 0.04 ¢/100 g (FRFEREA 1 g,
SEASRFN 25 mL). AR 7 ik 4G Hh BR B i et PR BB 56 A2 11
R ) 3K
225 HEE

PHAS G HIT B340 ) 328 00 5 e B S vk BE TC R ) 6 N
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ih A, TR 12 AN E SRR AR N 22, S5 2 it
Ro 12 AR AAXFRHERZEN 0.65%, 2 GB/T
27417—2017 (EREIERE A= HT 5 IR AN BG TE S e )
M 2%MESR, A AR T ik RORG B BRI AR S R
TR
226 EHE

FREUFES A 29 1.0 g, A50A 0.4, 0.7, 1.0 mL Fidt
WeHEh 96.8174 mg/mL MINARE IR, 4T 25 mL 455
o, B IR ACE AT 3 YOTATRAI, AR R (A
JEAEL AR 2 BE R 12 A0 S5 SR 38 o I [RT e
REIGEERNZE 3 FiR, ATLABEE] 9 AMInbrker) Eili s
FE 90.61%~98.91%Z [, A< J5 i 1A Z R % 18 3] — MR Asr i
HITR

*2 HBEEZR

Table 2 Results of precision

S ZFEAE/(2/100 g)
ha=2 — —
SYFTi1 T 2

1 13.903 13.665
2 13.720 13.635
3 13.830 13.757
4 13.723 13.564
5 13.799 13.719
6 13.717 13.768

HNFHE 13.782 13.685

A RF-H{E 13.733

AET B3 AR 22/ % 0.65

#z3 M AMRERERSGER

Table 3 Experiment results of sample spiked recovery

MFREE AR A EfE fEs
/% /mg /mg /% EEIE %
37.2738 96.25
70 38.7270 38.3037 98.91 95.46
35.3358 91.24
62.6485 92.44
100 67.7722 62.2892 91.91 91.78
61.6567 90.98
95.0516 98.18
130 96.8174 87.7290 90.61 93.72
89.4169 92.36

3 %
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