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# E: BN 2SS % (high performance liquid chromatography with fluorescence detector,
HPLC-FLD)N B2 4 JLHE 7 & b e 7 Wk b 7 FiEE LA 2B B (human milk oligosaccharides, HMOs) 434 i o
FiE BT B R, TG AL TR AL BB AR 1RO R S A ) 2 R 4 JLIC B i R
HPAEFER HMOs TR, BIAnz2 FWemiss AR 200, B o mAE syl b s AR o, I i A 2R A Dy
LA S HMOs FIABRY AR IC DR (2- R BE), Ralia A HPLC-FLD XA . 2051
£/ HMOs SMrikiirT AR E 8T, BAREYI G S BRE R inidiilt. &R By &Rt 7
i HMOs FTil i i . 54z &% HPLC-FLD A6, (i HIAMRisid s s o0 pr . Sl i INFR¥ BT R IEAS =, 1o
W22, 7 Fh HMOs [2°- 5 B L (2 -fucosyllactose, 2°-FL) . 3-A 7 i AL BH(3-fucosyllactose, 3-FL). XA
Wi 3L 7L (difucosyllactoses, DFL) . L #i-N- DU (lacto-N-tetraose, LNT) . FL#H-N-3r U Hl (lacto-N-neotetraose,
LNnT) ., 3’- M ¥ B2 L B¥ (3°-sialyllactose, 3’-SL)Al 6’-ME & ik 7L b (6°-sialyllactose, 6’-SL)] AT K& il 7i [l 23 1) Ay
20.0~1247.9, 18.3~1146.2, 7.6~455.1, 16.4~821.9, 16.3~814.2, 7.2~431.6. 8.0~477.2 mg/100 g powder, ~F1*[A]
WeAh 91%~110%, HIXIFRHEMmZEMET 3%, 4538 275 S8 0~36 H %24 JLEC)r B ah b 7 Fl HMOs H9%E
SR, S5 RER AT 5
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Determination of 7 kinds of human milk oligosaccharides by high
performance liquid chromatography with fluorescence detector

GAO Fang, WANG Long-Fei, BU Han-Ping, BAO Lei’

[Nestlé China Food Safety Institute, Nestlé R&D (China) Ltd., Beijing 100016, China]

ABSTRACT: Objective To establish analysis method for the determination of 7 kinds of human milk
oligosaccharides (HMOs) in infant formula food by high performance liquid chromatography with fluorescence
detector (HPLC-FLD). Methods After the infant formula food was redissolved, the HMO interferents present in the
matrix of infant formula food, such as maltodextrin and oligosaccharides, were first removed through enzymatic
hydrolysis (f-galactosidase and starch glucosidase). After enzymatic hydrolysis, internal standard substances were
added to the sample solution, and derivatization methods were used to label both the target HMOs and internal
standard substances with fluorescent groups (2-aminobenzamide), which could be detected by HPLC-FLD. This
method used HMOs external standard method for quantitative analysis of the target substance, and the signal of the

standard substance was also corrected by internal standard. Results The 7 kinds of HMOs in infant formula food
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could be quantitatively analyzed through enzymatic hydrolysis, derivatization, and HPLC-FLD detection by using

external standard method. Signal correction coud be achieved through internal standard substances, and

experimental bias was reduced. The detectable ranges for 7 kinds of HMOs [2’-fucosyllactose (2°-FL),

3-fucosyllactose (3-FL), difucosyllactoses (DFL),

lacto-N-tetraose (LNT), lacto-N-neotetraose (LNnT),

3’-sialyllactose (3°-SL) and 6’-sialyllactose (6’-SL)] were 20.0-1247.9, 18.3-1146.2, 7.6-455.1, 16.4-821.9, 16.3-814.2,
7.2-431.6, 8.0-477.2 mg/100 g powder, respectively, and the average recoveries were 91%-110% with relative standard

deviations of less than 3%. Conclusion This method can achieve quantitative detection of 7 kinds of HMOs in

formula foods for infants and young children aged 0-36 months, with accurate and reliable results.

KEY WORDS: high performance liquid chromatography with fluorescence detector; human milk oligosaccharides;

enzymatic digestion; derivatization; quantitative detection
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BEFLE A LR 2 YRR, Hoh & 2R A ¥ o)
¥, BlaEE R, BRI S A R, BEEL
KB M (human milk oligosaccharides, HMOs) &} F H1 4%
BRI Z G = REE S, BREWTREN,
HMOs X 4LMAE AR 4 MmN EZEIEE: (1)
A5 AR U VE A, BRI A LG N s A i e
FEFISE I A Y, QIEA F AR | i REFI A AR
B IARBEI AN )V S SOnE, FE kS R0 LA,
Rep AP 3 B 5 1) 25 A W38 (4w A B 2 )L K Bl 4ot
ZRGWIRTE, PRI S FARIRE Jr A4 et ol

HMOs 7ERESEE R Wi i A T A% i al B ik ml 52 6%
RUGERWE. Hur, t3 P e 200 ZF HMOs B .

Bl-4 Bl-4 Bl-4
al- al-3 1-3
B1-3
. 3-FL
25FL LNT I
P-4
02-6Y Bl-4
02-3 a%-2
il
3’-SL 6’-SL Aa1-4
a2-3
Q%

pl-4 Bl-4
az-i /;O_.l ; az-w
81-3 Bl-

LSTb LSTc
@Gic QO Gal B GIcNAc A Fuc

lacto-N-biose
=S
3 ~p1-3 pl-4

gl e

\ , n=0-1
N-acetyllactosamine

W58 & B, HMOs 38 & 7 ZL W 45 #4 [ % ¥E (glucose,
Gle) M1 2 7|, B (galactose, Gal)], FEILILA B854 N-Z 7t
JL-D-5 KL 2 (N-acetyl-D-glucosamine, GleNAc)LL J Hi
B, 51 200 e A T [N- & Ik i 442 24 iR (N-acetyIneuraminicacid,
NeuAc)|Fl & # b (fucose, Fuc), MIMiy=4ZFh HMOs 43T
5k Hirh 24~ HMOs ARF A 7+ — ek, &~
FIAFP AR AR ZL R HMOs &t A m], HREWFLI
b, HMOs S fERAME S, e85 MR, Bk
BEFLH HMOs & & T A A5t 77 1 HMOs B i
TERFL A AEEZL 43 320 20~23 g/L Fl 12~14 g/L, H
RN HMOs 29 07HE 35%~50%, MEMRSE HMOs K
12%~14%, A5 33 HMOs Wl 42%~55%. LA
HMOs 43T A, FEA 15 F HMOs L5 7ERE7L - & 5l
X Dt

LNnT I

lactose
A

B1-4

para-lacto-N-octaose

p1-4 pl-4
al-4
B1-3 B1-3
X p1-3
LNFPI LNFP II

1 20 AL FLRE (2> -fucosyllactose, 2°-FL); 3-7A WM JEF LA (3-fucosyllactose, 3-FL); FLHE-N-DPUBHI (lacto-N-tetraose I, LNT I); FLBH-N-#7 /U
B 11 (lacto-N-neotetraose II, LNnT II); FLB#-N-7SH(lacto-N-hexaose, LNH); 3’-ME& BRFLIH(3 -sialyllactose, 3°-SL); 6°-MEREZFLIHE(6’-sialyllactose,
6>-SL); MEVRERFLIH-N-DUKHD (sialic lactose-tetrasaccharide b, LST b); MERERFLIH-N-TU4fic (sialic lactose-tetrasaccharide ¢, LST c); IR ERFLIH
-N-PU i (disialyllacto-N-tetraose, DSLNT); FL-N-#8 FLHI (lacto-N-fucopentaose I, LNFP I); F|-N-7 & FUBHII (lacto-N-fucopentaose I, LNFP II),

FE1 HMOsY&5 R pIl)
Fig.l Structural elucidation of HMOs!"!
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— B LBE £ TR AR B HMOs, i fic Jy £ di M
FRELN LRI [FEE I HMOs K2R HE & & W B i1, B2
JUBC TS B B 24— LU BRI HMOs, i 038 57 i 4 Fi
IRCE I B AL 202248 12 A 1 H, RN
FEEPOPIT 25503 T 2°-FL, 3-FL. SUABERIETL
K (difucosyllactoses, DFL), LNT, LNnT. 3’-SL Al 6>-SL 7
FPAS ] HMO (4 B> B 43 FIE AT TATR A AR A £ it JEOR
F— NN 2E 42 (generally recognized as safe, GRAS)Y)
JBT o H AN R R NI 5 7 =2 (R ) il XA, 2 L e B L
i AN A LB Bl B rh S A 2°-FL 805 LNnT iR
G, LD EEZRALN AR ERST THEGE 1),

#z1 HMOs ZXHEFERARKE
Table 1 Allowable addition range of HMOs in different regions

- b DX HEAE Al IR K/ (g/L)

a2
] eS| W X

2’-FL 1.2 2.4 2.4
3-FL 0.85 0.44 /
LNT 0.8 0.8 *
LNnT 0.6 0.6 0.6
3’-SL 0.2 0.2 *
6’-SL 0.4 0.4 *

2’-FL/DFL 1.6 1.6 *

VE: SIS AT S, R R, R

HMOs £ [ 44 HEE 5 BRI F50 Hh 119 <785 3558 10 5705 it
B T, EZE LRI A% 2°-FL #1 LNnT
VR B FRa AL B S R 7E 2 LRy &0 . R L &
b LEC T £l . SR B P A 05 £ R ) 2L 5 ([
PR L 25 FH 2B ) 1 P St R0 4 S Bl A R AE R T I, Bl
S AL

BB, Kl HMOs AH 3G L9 55T, HMOs (1
DAL R B aik@lmE s R (i
FPREZLACRME I B 1 Rk )R b & i s
TS I+ AR T Bt i H T2 4 LEC & i b 6 Fl HMOs
HkE, Z2WFsT, BEfEA B TR S HMOs Rilfhds & Jy
T AR IO WM 5 3 - HR IR T 9 (81 A A
T/TDSTIA 032—2023 { B4hJLEJr 2k 7 A ZLIR R
RO E WAH GRS -FUg ik ) Y EA m REER A, BT
Kl Z A HMOs, #F58 K& B, 38 2 B 5 7 V0 TR 20 5800
FEMCRD W] 52 YRR AT AR BE R ik R R AR AL, S
B0 S EERS HMOs 536 Hoft ko Fak e, B
¥4 HMOs 2549+ 43 ML anE 1 2 53) 3 HAFE R 4>
SR, G R R A, X4 BRI R R
SIAEAERR IR Y, A 2 1% HMOs 7 4= f# U M
Bk P DR, SRR SV VRO LA AT A, R

BORAR D (high performance liquid chromatography
with fluorescence detector, HPLC- FLD)HEAT i (1) J7 1
HHARAE R 2 R R AR T Z AT A
WS R BRIV, @ HMOs fiTAE AibRic2¢
A5 5 17 = A B4l LR T & 7 F HMOs, LI
B 401 J LG 7 Wk i 4 75 B (B B AR S AR A

1 MR5ERE

1.1 #R5RF

WA LB 7 B SRR R O T s 4
YrE.

LB (BTG al) . LR (8B >99%) . LR (4
J#>99.7%) . WA (EiEAl) . IR (ZEH>99.0%) |
FIR(TIELE) . 1.0 mol/L AU fba . 2-HF EnkneEiibe 2 &
PI(EEE 95%)(TE R vE 25 1]); /K GEAK); 2-24 B 7K T Tt
Me(99% L, #hdr & gl ), B2 UM MRS
CRMMZERIE, T55 4000 U/mL)., AT =4l >98%)(%
IR 2% Megazyme 23 H)); JEA #1250 B (SR dh &R, 15
8.1 U/mg, f#JE Roche diagnostics GmbH /A F]).

1.2 fREm
HMOs B Y B DG 5 B i 2.

#2 HMOs HXfEER
Table 2 Information related to HMOs

EA CAS & s it
2’-FL 41263-94-9 CisH3,05 488.44
3-FL 41312-47-4 CisH3,055 488.44
DFL 20768-11-0 C24HyO10 634.68
LNT 14116-68-8 CaeH4sNOy, 707.63
LNnT 13007-32-4 CaeHy4sNOy, 707.63
3°-SL 35890-38-1 Cy3H3oNOy 633.55
6°-SL 35890-39-2 C2:H39NOy 633.55

13 UE5%%

U3000 & RO (015 B R ZEOL KL I 4% . Legend
Micro 21R .0 4L, Basic Vortex Mixer iR iEdR o (3 [H
Thermo Fisher Scientific /A #)); AT200 438 KF-CF5 & 0.01 g,
T MR -F0R) 23 H]); Elmasonic P75 15 LEHL (18 & 32
IRIBANTD; 691 pH TGt A F); SW22 fHiR /KB IR
Ve (TR E A SEH A 7)), Integral 5 84K AL (FE [ 2% BH
2AHED); BREH ACQUITY UPLC BEH Glycan (150 mmx
2.1 mm, 1.7 pm)(3E EIRFHHA Ao

1.4 FRAERIRECH
2-FL B854 MERRFREL 50 mg+5 mg ARAEMIR, K
RALERZ SmL BB .
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3-FL &7 MEMFREL 50 mg+5 mg priEYI T, JnsK
BWMERT 5 mL AT,

DFL 45 : MERIFREL 25 mg+3 mg FRiEdIIR, Ik
WIRERZE S mL AP,

LNT i & EFIFREL 50 mg+5 mg pRiEYI R, K
VEZS R 5 mL 28R

LNnT ff6: YEFIFREL 50 mg+5S mg FrUEYIFT, Ik
BIRERE 5 mL AT,

3°-SL 45k VERFREL 25 mg+3 mg FRUEYIRE, ANk
WMERZE 5 mL AT

6°-SL fifi %5 MEGAFRI 25 mg+3 mg FRUEVIRT, fin/k
WRERZE 5 mL 255

BAREWT T-18°CHRAF FORAFE 1 4, 5. R
W T4 A& HMO pRUEY BRal 5

HMOs #r#EdtiRA TAERW: AR HMO fRifEd: T
VRV BRI BE K342 6 A, S 2k e il 4 4 B
], AR5 PR B AKSF LY 7 Fh HMOs TRA IR S T
PRV, 2B, 6 MREACEMIRA TAERR, 9—
WK 7 F HMOs., a3 3 s, mS5RA TR
T — e BEACE X R A B, KL% HMO ARifE
VTG &, AR IRRIE TR 3 o, MUK
BZNEL, AR T L R T A T A

TAES AT T-18°CA& M FIRAE 1 4F, 4°C FIRAF 1A,
#H.

B WG AW FRELZT 50 mg BAAE = BEIKIA %,
B E 50 mL 25 abifh R R B 2L

ELA =W AR (PR TR #4 10.0 mL BAi =
WEiB R E 25 mL i, KRR ZIREL .,

ELA =R 48 W T AR TR T —18°C A R ORAF 1
i, &

1.5 BESRRARECH
L 5.8 mL Z % F 400 mL 7K, %0 1.0 mol/L &

AN pH 2 4.50+0.05., FEH51% L BRENGE hifi =
500 mL ZE iR, MUKFRE R 2L

TE A AT B (70 U/mL): T 1 mL RN
G2 R P A E VA A% 8.6 mg E M A A MY BEAE AL, LA
B .

B> UM G R0 VE A A A M BB S 0.1 mL -
e FUBFH BEHE 25 0.4 mL 70 U/mL S80I 2 W BHA W
RE, AR,
LTHE AR H
HH 4.7 mL WA 2.0 mL L8R, WRHERA .
TERAFR 12 (286+5) mg 2-2 HE R b K (625+5) mg 2-
FHILEREM e E- ST 6 mL ERER T, WIERA . AT
AW A T -18°CAMF FARAE 34 H, % .
1.7 KWHE

F S B

TERAFRIL 25.0 g+0.1 ¢ WHHFESL RS ZE 0.01 g)Z 250 mL
HETEIM R, AR S A 200.0 g+0.2 g KGR E 0.01 g),
T 70°C+2°CRK IR 25~30 min, J5BUHRH R %,
AW R S L

HERRFREL 20.0 g+0.5 ¢ HIRFLIIAIRS], 4T 50 mL
AR, BN
1.7.2 AR seATA

HESRASHL 200 pL FRAESIAIE 1.5 mL .08 %, N
A 100 uL ZFRENZE PR &% 100 pL BA = BE ARV, IR
BEIRST HERH 100 WL IR B 2T — 1.5 mL &0,
JIA 100 pL 7AW, WS HEIR 515 B T 65°C£2°C/K I Hy
1 60 mint5 min, HUHJFIREEE D 10 s, B E 2~8°CiK
FEVRHE S min JEHUH . O A 1000 uL ZJE-7K
(13, V:W B, AHEIRS], F 10000xg F .0 5 min, I
BT FHLT .

B VR B AV AR o Sl v VR B A

1.6

1.7.1

&3 HMOs inERRE & TIEFRALH
Table 3 Preparation of mixed working solutions of HMOs standard

2-FLAi##W 3-FLAiE# DFL & LNTHE4  LNnT #5983 -SLAERI 6 -SLAERI AR
IRA THER W

ns /uL /uL /uL ns ns ns /mL
1 4.0 4.0 2.0 4.0 4.0 2.0 2.0 10.00
2 25.0 25.0 10.0 20.0 20.0 10.0 10.0 5.00
3 50.0 50.0 20.0 40.0 40.0 20.0 20.0 5.00
4 75.0 75.0 30.0 60.0 60.0 30.0 30.0 5.00
5 100.0 100.0 40.0 80.0 80.0 40.0 40.0 5.00
6 125.0 125.0 60.0 100.0 100.0 60.0 60.0 5.00
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1.7.3 M uBEEfR 1.83 #RitHHE
HERFS I 200 pL FEG RO ZE 1.5 mL 2045, Jn LRl S STEU AV ia s LI E S
A 100 pL 3EH 4G BE T RG A, MIGIRA R E T Aos gy
60°C£2°C/K {4 60 min2 min, BRI R 2 . e Meple V1 0
S F

AL Wk SRR UL, T3 200 pL
FERFRBR ZE 5 — 1.5 mL B0, A 100 pL -2 7L HE
T R I AR A A BRI R AR, IR 515 BT 60°C+2°C
JKIEEH 60 mint2 min, BUBIRSIE .

1.7.4  #AT4

[i1) BEHE J R A A RN 100 wL B A = B INAR VA TR,
WAEIRAEREL 100 pL ERIFER T 2.0 mL B0 EH,
A 100 pL AR, RHEIRAE B T 65°C+2°CK Ik
P in# 60 mints min, BUE R IRGE, B E 2~8°CiK
FEVR I 5 min JFBCH o 1 B LA 1000 pL LK
(1:3, V'R, WHERS, T 10000xg T .0 5 min.
LIEW AT LA

BB FE A R R
1.8 {ESH
1.8.1 &ig&p

WA A: 7K(50 mmol/L FHRER, pH 4.4); s B: &
Ji&; €i%kE: ACQUITY UPLC BEH Glycan (150 mmx2.1 mm,
1.7 pm); AR 60°CNE F£FLE™ ML, 4% 75°C); #EE
A 2 pl; AN EERE: 0.5 mL/min; {6 RERE R VER
FEJF: 0~4.0 min, B 4ERF7E 90.0%; 4.0~38.0 min, B Mk 90.0%
P 80.1%; 38.0~38.5 min, B M 80.1%Ji & 20.0%;
38.5~41.5 min, B 4E4F1E 20.0%; 41.5~42.0 min, B M 20.0%
T2 90.0%; 42.0~52.0 min, B 4E£F 90.0% A%,

e ERLEE DR R S B AR TEL TR R T & 75°C LS F
HMOs 5 5£ 5 T He s BE 471 43 25
1.82 4w BE&4

PR TS BRI 330 nm; REFIEK 420 nm; R4
£ 7,

Mgple
A, S b o pth 2 Rk (il 2 AR BR g B v A R P
HMOs (@i I 7 A5 A B 40 o e 1 AR AR

A0Sgy1e FHEFRVETR TR BT (g I T A

AIS e FE SR P BRI 5T (B A =08 (o 3 e i A

V A LV TR B S AR FR(50 mL);

F RN Z50(10), H pg/g A5 2 mg/100 g
A

Mgple ﬁzﬁr)ﬁﬁ(g) °
L9 HEALE

AT 7 A R AR, AR AR B T AR WL
RFE BV TE B B NG SR 0T, i SRR i
PE5E R

2 FER50R

2.1 HMSERE

P HIX HMOs b B DL A AN 6] i i ARy
BB ah JLBC 5B 5 A g i B R WFR T HMOs fs v 58 T e
FEVLREI(ANZE 4), LA 55 SLPR = A oKk o g5 EoR,
A~ HMO 7 X 17 e B2 78 Bl P A €0 i e g 17 LT, s o i £
ZRVEFA O BB 2 AT 0.9992~1.0000 TE I, AT EE M.
R, 123 451 BORRVE S AR IA W™ A= (R s o il £k T
FHTF S HRRE ARG
22 E=ER

% HMO 5 2[R BTS2 M0 Bl AR A . RiZ5
W45 HMO St v BBl e (I s (BP22 4 "PIRA T AR RO
A D) AR T AL 4 4 HMO BN, HiT
4% HMOs(f5l11 3°-SL 1 6°-SL) M 38 £A7E T35 T A< B

#*4 HMOs BE&TIERRIREURARAERLZEN
Table 4 Concentration of HMOs mixed working solution and r” of standard curve

BETAE HMOs/(mg/100 g powder)
peaii 2’-FL 3-FL DFL LNT LNnT 3’-SL 6’-SL
1 20.0 18.3 7.6 16.4 16.3 7.2 8.0
2 249.6 229.2 75.8 164.4 162.8 71.9 79.5
3 499.1 458.5 151.7 328.8 325.7 143.9 159.1
4 748.7 687.7 227.5 493.1 488.5 215.8 238.6
5 998.3 916.9 303.4 657.5 651.3 287.7 318.1
6 1247.9 1146.2 455.1 821.9 814.2 431.6 477.2
PER 1 1.0000 0.9999 0.9992 1.0000 1.0000 1.0000 0.9999
P EE 2 0.9995 0.9997 0.9994 0.9995 0.9998 0.9995 0.9997
P EE 3 0.9995 0.9997 0.9993 0.9997 0.9996 0.9997 0.9998
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23 ERMEMBEE

J7 VL HE B B IS IOy Ui, ATk R
JURCR R B4l LB T S S R, s O sl 3L, 4
FLEIR Y SR AR T« FFLEE, HARLEAE E iz
FAMEEST, 46 S IR FUR AR SRR 2RI Ty . AR
MBS 1 Bl & E L& HMO Bk F(3 5)
FEATESN, FEARRBTEES 12 R FERHTRN SR E R,
# HMO P RISCRAE TR 91%~110%, RSDs KT 3%,
1 2 35 B 7 40 B Ak 24 I 0 2> (Association of Analytical

Communities, AOAC)Z M5BT i A HZ AR I ZLK
2.4 ERRERST

X9 SR S LB £ S A TR I, RS RE E AT
A FUBEFUN S SR U Y 2 LR TC O 2 DA S AR 3L 0
B B R B OK R IE T, w5 N R RS K i) HMOs
(3-FL BgSh)o ARSI TATEER 2 K, AdsR Y
PREAEXT. Bl 2 G5 EoR, RAZIIENRIZE R 555
S5 AW 43 T g IR 5 T A B B A A G A 0 i (ARG 2 SR
1 TAREEE, ER G 2 B TR S A I

®5 AREIEFT HMOs B9 F 1 E W R KX IR ERZE (%)

Table S Average recoveries and relative standard deviations of HMOs in different matrices (%)

7L

LIRS K A

SR SN

2L _ =~ & ESR-
A7 (FRZ 2D (ANEARR A ZUHD (TR ZUHE)
A RSDs Bl % RSDs (Bl % RSDs (] % RSDs g% RSDs

2-FL 103 1 100 1 101 1 103 0 100 1
3-FL 99 1 94 1 97 1 97 1 94 2
DFL 93 1 104 2 93 1 95 0 95 2
LNT 96 2 105 2 93 1 94 1 92 1
LNnT 93 1 91 1 93 1 94 0 93 1
3°.SL 110 1 107 2 109 1 108 1 106 1
6°-SL 92 2 105 1 92 1 93 1 92 2

VE: AT AR R 22 (relative standard deviations, RSDs).

L1107 2’-FL < 110 DFL

£ 105} g o5t

Z 100} @ 100 |

& X

{g 951 e 95t
1 i

90 90t
= 85 pl 85 I I I I
R g0 1488 R 80
TR TR T BT R, B DT AT AR TR0 o FEn T Ra PR T R T D P RaTAR TR T ®

B

1257 LNT

120 1

ZAH LUAE/ %

1151

7
Wi

110

(=]

105

(i

SIBTEE AR

10

S

PR T RaTr R T R, TR PR PR P R0 T

GGE

Fdh

110 r LNnT
105 1
100
951
90
85T
80

B AR/ %

7

PAEE ST

PR TARuPr R T R, TR TR PR P R0 T

F i

TE: 9L b ARE S BRI SIRER 2P AT S B0 b
2 HMOsH IS bR L (i
Fig.2 Ratio of HMOs detection value to label value
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A HUAE %

7D

ST R S

180 r 6’-SL
170 ¢
160
150
140 r
130 ¢
120 ¢

110 f I I |
100 I I

FE TR T T R T D T PaFaRe T P T o

Fdh

TE: 9EEA  ARE S BREZM IR 2UCEAT SE R A i
282 HMOsKIME SR HE L HE
Fig.2 Comparion of tested values and label claims for HMOs

< 1300 3’-SL
#1100
=
& 900
fg 700
I
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B
S 300
=
:/Eloollllllll II
\»\fbqujb,?,v%g)Nvb‘fbg,vcﬁb,vb%,v,\fb%,v%fbqufb
FE
3 % #

AR5 8 2o X B A0 JLIEC 6 R T R T AR 2
% HMOs T#¥1)E, % HMOs 774 HARIC A 2L 5L 7,
e 2% Fl HPLC-FLD S8 B 4 LEC Iy & b 7 1 HMOs
YERG LA BRI, Rl T 2V I o RORS
JE DA RS2 R b 43 BT 22 A4 2 8 % s 1 3 FH 1k 2R A T P4,
S5 BRI o S B ARG AT RAFOE# . ikl
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