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F: 10000 r/min, 10 min, BEAMEAL T BEEEVE LK UE R LB, 28 BT @SR, SMRikE &8 GOS A 5 4
RIRFFAFIE, 2R E L GOS2 /E 2 GOS & ftlg, 15 GOS &k, &R GOS HEWELE 5~100 pug/mL
0 R E I AR R B () B R T 0,995, TERREMCH 0.6, 1.2, 2.0, 3.0, 4.0 gkg 5 MK PR, 7
BEECE Y 100%~120%, FIXHARAEIR 220 0.22%~6.40% (n=2). £&i® ZMLAbIE 7k, REMIREBUEINTE
I BIACR By, DR S FE R R AE, S5 M B X E AR A B4l LI PR T GOS By B i LA
—E L,
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Optimization of pretreatment for the determination method of galactose
oligosaccharidein infant formula milk powder

WANG Qiao-Yun', XIA Xuan, ZHANG Min, LI Guang-Hui, MA Zhen

(Huainan Yiyi Nutritional Food Technology Co., Ltd., Huainan 232000, China)

ABSTRACT: Objective To optimize the pretreatment conditions of the international method for the determination
of GOS to improve the accuracy of detection results. Methods Ten min ultrasonic treatment was added to the
current pretreatment method and centrifugation was carried out for sedimentation proteinto. The optimal
centrifugation conditions were determined: 10000 r/min, 10 min. In addition, the eluent ratio of gradient elution was
optimized. Five different characteristic peaks of GOS were found by ion chromatography detection and quantitative
external standard method. GOS2 was verified as GOS quantitative peak to calculate GOS content. Results The
correlation coefficient (r?) of the standard curve was greater than 0.995 in the range of 5-100 pg/mL. The recovery
rates were 100.0% to 120.0% and the relative standard deviations were 0.22% to 6.40% (n=2) at the standard levels of
0.6, 1.2, 2.0, 3.0 and 4.0 g/kg. Conclusion The optimized method is more effective in sample extraction, better in
separation of sample peak and better in recovery and repeatability, and higher in accuracy, which can satisfy the
requirement of determination of GOS in infant formula milk powder.
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{I% 2R - F, B (galactooligosaccharides, GOS)&— Ff E.
A RIRE T AR RS K T as i, — e
WA S FLEE -7 SR ER, B
Gal-(Gal)n-Glc/Gal(n iy 0~6), X84 5 ML 3.2,
EASRR D, SR TR ARG ) GOS, T ARERLT
GOS iz, MLV N M BUB FF R £ 57, fRACHRBE AR
LR Y GOS iy TR E LB IhRE ARz, Joik
T ST FAE R 35 RE, T GOS MU A ANz I HhosUE;
FEER . PSR LR FT IR S50 25 B AR 1Y) SR URRIG 8P 1 B
P, AT LA ARG 8 15 AL T B . B AR 224 %)
LW ERTR N T GOS B E TR,

W& GOS 7B 4Lk by Iz R, A )y vk
WA TR B PSR vk 32 B 2
EP AR A B ek, oA
TN ZE AN A kg s 07 FH (FL A €34 14 43 B AR A
UEFAE . R 2RI 2R R RARY . B e N A A
TR —Fh, T IR0 B Re ) KB = R SR Y ik e
LR R I, W ARG ) v A5 S R 22 g iy T O
AOAC(AOAC Official Method 2001.02)!"2 [ 3 i fé 3]
FERLILR T GOS Jrik, HH R BRMEAE T ORE TR
MFLAE S GOS BT 6 1 B4 LB Wik, s RA7
R IRZEM ARG S % T Thermo fisher B (4335 Ik
22 5 K6 0 H Ak PR 7 122 (AN_C_IC-080)), %t i% Jy 1 ij b 341
BT T . S 4k, BT ESE AR R LR
Wi =05 L DUREARAE S S VR R T FH Y GOS S5 a4
ZRR, FEOCEMAH" FAIRAITR A GOS FRHME N
FRUfEfh o (R GOS JFRHE bR M i JC A4S B R % 4,
PEFRATTAE S FHIZ A GOS JEUpHt 2 i rh A A R 4t 701 ] ]
F AR AIZE 514 2016-06-30 2016 4E45 8 S-pf S
ORI Jy i, B T vk il ok b GOS #r i, FF LA
PR, DA RE REI a2 i 4t R 5ok GOS & ik, Xn]
DAVERR R 2240 JLIC 5 ks v () GOS, % iR A I 22.4) L,
B 7 FLA H GOS By & HoAA — 8 B
2 MRERE
21 FEMEHE

ICS-5000" B T EA Dk L5 KER, Au B
AT Agel HiH% (35 [ Thermo Fisher 23 ]); FIY1502-UVF %
KBS R R 4K HL(E B\ WA 7)), KQ5200DV 4 i
7 T DEML(RS LU AT B 7R AR AT FRAS AD;

WHY-2 7K E 4 37 O N A3 2 Tl i A BR A
Fl); HI8SOR P& FHES.O ML (K VD WAL R 22 A 3 A IR 7))
ME204 J1 73 Z —HF R PR - FE R 2240 0))

22 RAFIS5FEM

Jok RN gkat, £ Fisher A7), WEE, 2
(8%, £ERMAT); 50% D8 Mg, £E
Merck 7 H]); Thermo Scientific OnGUard RP #£ (1 cc
Cartridge, Thermo Scientific 23 ]); /KR EK(0.22 um, [
WG A, SR FHACHEAIK
2.3 FREYIR

RS GOS JUBHALEE 61.4%, BFEARkehE)A:
YA BRA FD);

FRUERE R R FRIL(E GOS)0.1 mg GOS JFHF
50 mLBEARHT, f#FH 60 cCHUKE R, BHIFH:F % 100 mL
R, HMBAKERZ 100 mL, BEHE 1 mg/mL A%
AR R bR it 25 T

FRUETAEWE: A58 0.25. 0.50. 1.00. 2.00. 4.00.
5.00 mL ARAERERIRT 6 4> 50 mL AR, f# otk
ERBHFL, WHIAL 5. 10, 20, 40, 80, 100 pg/mL 5
HETAER
24 H@AESNZE

T FR B R B i (AR 554K 3R 21 FUBE B AR ] T 2%
B 24 LB Wi kN2.5 ¢ BT 50 mL AP, A
40~50 °CHYIRIKZ) 20 mL, REER A, A EM 10 min ff
FERR R, A 60 °C/KTR 7K 10 min, KBS RV
HERWR, MCKEEZE, #59. #E 10 min TR
i A2 YT R ), BTV RS0, 10000 t/min B3
£ 10 min, B EVEW 1 mL, MKFEREZE 10 mL, $#5), o
0.22 um 7K ZJEME K2 1.0 cc OnGuard RP ¥, EALIEEERN
GOS A 5 MAFEFHEIE, AFEFHFEGEZ B s R
KT 10%, Lt ZUPREIE, 2 GOS2 ML N
FE, i GOS2 MARTTHE H Ay 45 R 5 S5 bR a8 n ik B ol A
A B E GOS2 /M ik, T RESL  GOS &t
25 BTFaiEsERH
251 E#EEH

(1) figH:: Carbopac™ PA 20 3 mmx150 mm(HF
CarbopacTMPA 20 3 mm=30 mm {£34%)

(2) Kz Bkop 2By, Au TAEHM, Ag/AgCl
Sk, KR 30 °C

(3) WRVEWL:

N

B: 250 mmol/L NaOH;
C: 1.0 mol/L NaOAc&100 mmol/L NaOH;

D: 100 mmol/L NaOAc,

(4) #i&:30°C

(5) MFEEARH: 10 pL

TR BEVRI S5 AN 2R 1 s
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Table 1 Gradient elution conditions
]/ T/ A B/ c/ D/ 3.1 EIRIBEERIML
. . 0 0 0, 0,
min___ (mL/min) % % % o % [ Thermo  fisher B T (A 3% -k ol % 1 K W 77 1
0 0.45 55 40 0 5 (AN_C_IC-080), FFXJHiAbH A&/ FHE I T 875 10 min A9
10.0 0.45 55 40 0 5 YEZ B, fRE IREUCE M TE oy, fEREMUIREE AR, 54T
40.0 0.45 15 40 0 45 B, BE TE O 10000 r/min, 10 min, {fFEERITIE
450 0.45 s 20 0 45 BCRTE AL, BEAME AL T 46 B 35 M A b B TR L5 (52 52 i sh A
' ' 1E 0~20 min JEIEELA1 R AS5%, B40%, D5%, 30~45 min ¥
451 0-40 0 0 100 0 T LE 15 R A15%, B40%, D45%, 45~55 min AN C100%,
55.0 0.40 0 0 100 0 55.1~60 min & A20%, B80%, 60.1~65 min k& ¥ G E),
55.1 0.40 20 80 0 0 ffiRE S B RO LY, AR T .
60.0 0.40 20 80 0 0 32 HXRH. &Mz
60.1 0.45 »o 40 0 3 TR T P A0 A T 43220 5 i e 5 S ) £ {EG SR
65.0 0.45 55 40 0 5 AR 5 YURRAEE, e 1 TR
160 (RIS FLENNR-2019-08-07 #6 [modified by Adm inis trator] ED 1
140 |— 4-4.582
120 —
100 [—
2
@ 80 — 8-7.867
2 o
40
20
0 y 3699&2}&31%'?‘31%74 . 660_54—”6? 19-GOSS - 35517
-20 I I | | | I |
0.0 10.0 20.0 30.0 40.0 50.0 600  65.0
Hs 8] /min
B 1 GOS FRif o &l
Fig.l Standard chromatogram of GOS

GOS FRMIEIE 9 AH C R B0 2 7 B 3% 2 iR .GOS
H 5 AAFEFEEE, Z2Z0MPREIE GOS2 frill & 25 5
AE, 5PRI AT A MR, HOEIC GOS2 1B
GOS EHl, 115 GOS F &,

F2 GOS HHEEREXRBMLIESE

Table 2 Linear equation and correlation coefficient of GOS

FRMEME  SER(mg/L)  MICHRMCr? REE CRES
Gl 5~100 0.9999 0.0223  0.0042
G2 5~100 0.9995 0.0546  0.0273
G3 5~100 0.9998 0.0430  -0.0480
G4 5~100 0.9989 0.0673  0.0082
GS 5~100 0.9998 0.0073  0.0153

3.3 [EERIGIE

YRR IS W05 s, ) BREUE RORE & oA — 2 i
HIPRUETA TR, PEATRE S ETAL BRERAE, THERIR, AR Hk
FERYHIAR DGR AN R 3 TR, 3R 3 RIS, RAIA 2
AL B SAF AT, [ICRTE 100%~120% 2 [H], AHXT R
HERZE N 0.22%~6.40%, WEREER R o 0 M T fif =S
FRE i 5 IR R i =2 () 33 PRAF 7 1 22 S5k LA R LR A,
25 FAE R BOmbR AR S I LI 2 [ 3.
34 EEMIIE

KAL) 08, Rt E— 25 1 RE R R AR TR i
HeFEHEAT 10 41 20 YOPATALTE, AL FREFAURER &I E 1
W, ZER IR, 10 41 20 YFEATRG I 25 5 A4 AH X s o i 22 4
5.8722776%, EEER YT,
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&3 GOS HIMIREERIFEE (n=2)
Table 3 Recovery rates and degree of precision of GOS (n=2)

T i 44 bR & 2/ (g/kg) SRS & R (g/kg) K2 BE % TR M /%
B 0.597 0.626 104.8
BB DR A 1
0.591 0.627 0.22 106.3
) 1.188 1.214 102.2
JLRE W A s 2
1.171 1.295 6.40 110.6
B 1.952 2.164 110.8
JBLRE Wk AR 3
1.999 2.175 0.53 108..8
B 3.095 3.498 113.0
WERE DR b 4
3.089 3.636 3.90 117.7
) 3.989 4.249 106.5
L RE WA b 5
3.987 4.095 3.70 102.7
100 —
1-8208
80 |-
60 |-
Q
£
o
= 40
20
14-183775_Gos4-21.9
0
~10 L 1 1 1 L L |
0.0 10.0 20.0 30.0 40.0 50.0 60.0 65.0
H5f [B]/min
2 FEAREEREE
Fig.2 Chromatogram of blank sample
100 —
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80—
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20—
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~10 1 L 1 1 1 1 ]
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B 18] /min

3 N 4.0 g/kg GOS i [&
Fig.3  Chromatogram of sample with 4.0 g/’kg GOS
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