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510 ARTTVSR IR BE AR IBURE i, b A A SR A I SR A (5 MR AR B I3 A e 5 SR IR sE i,
PARAERTAT, T—PER, BERSVERN . PUEH I E SR — RS S IR AR

KR EAORAR IS INRARE; SR KBRS, K

Determination content of xylo-oligosaccharides in high gelatinization-baked foods by
high performance liquid chromatography with refractive indexdetector
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ABSTRACT: Objective To established an analytical method for indirect determination of xylo-oligosaccharides in high
gelatinization-baked foods by high performance liquid chromatography with refractive index detector. Methods After
degreased with petroleum ether, the samples were extracted with 20% ethanol solution, and macromolecular sugars such
as dextrin and starch were precipitated with 68% ethanol solution. The sugars in the extraction solution were hydrolyzed
into monosaccharides by diluted sulfuric acid, the solution before and after hydrolysis was separated by amide column,
detected by refractive index detector, and quantified by external standard method. The product between the difference of
xylose before and after hydrolysis and the average conversion coefficient of xylo-oligosaccharides and xylose was the xylo-
oligosaccharides. Results When the xylose was 0.25~5.00 mg/mL, there was a good linear relationship between peak area
and concentration (7=0.9998). The recovery rates ranged from 92.0% to 95.8%, the relative standard deviations (RSDs) were
1.8%~4.0% in high gelatinization-baked foods. The limit of detection and limit of quantization of xylo-oligosaccharides were
0.03 g/100 g, 0.1 g/100 g respectively. Conclusion The extraction method of low concentration ethanol solution is feasible
and specific. The method avoided the impact of high gelatinization on the low extraction efficiency and measurement results.
It can determine xylo-oligosaccharides in high gelatinization-baked foods accurately and quickly.
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R SRR A AR R 7 it e (R R 8T Y 25 26 07 . XOS
YR —FhIHREMEAC RS, BLTERFaE, 7 pH 2.5~8.0, 100°C
JIHA T h 5 FILPA R, B T BRI A RerE s @ T
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o RACTRUAR € S0 43 ) U A R A K S S AR & i, KIS S
K ARG AKE B 1 1 22 1 T UG SR A RN AW 197 24957 Ak 2= 5
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1.1

KRB — PR S (BORE: /NZERY A AIRERAHE
BRI, R a S — SRMEDE T2 FRRSh (Fokb: BRARRINL
AW, AL SRR A B2 wl ]

KRB — DETRES (FORE: /NZ2 R (B FHIRAE) B T s

AWEPRAES, (CAS:58-86-6, FRifEH=99.7%, HETT&=F}
2EWESERE); VRBRIR (PRRal) . Skl (s, oK CmE (43
Mrét), GahlE GEE 30~60°C, srrdl). N (fikah) (E2
SR AR R A A, UK (Eakat, 22 Sigma ARD; T
it pH A0 (B = RHEA BRA A 9080 % KRR & B Zbn
#fE GB/T 6682—2008 { 43752 45 % JH K HUAS Al 5 i ) e

Hy—2oK, fHIETHA
1.2

1260 = 80RO (35 AR R 259K 28 (Chemstation B
04.01 a3k T ARV, 5[ Agilent A F]); GM 2000 JJzCHFEE(Y (fi
[E Retsch 3 7] ); Allegra 64R 155 3 ¥ % &5 0o #l (32 [# Beckman
AT]); SR-2DS #R 4% (H 7 TAITEC A F]); KQ-500DB %%
P UERE (R LLT A% ); BPG-9070A K% B KT
AR (L —TERA{UES); BSA 224-CW KF (B 0.0001 g,
3¢ [# Sartorius 23 F]); Syncore Analyst ZFE 5 V1728 & & =k 46
% (Fi+t: Buchi A7]); Milli-Q #B2li/K 24 (7 E Merck 23 7));
Waters XBridge BEH Amide WA (250 mm x 4.6 mm, 5 um,
5 [E Waters 2\ 7))o
1.3
1.3.1 X FH B
PRIUR : I 200 mL Jo/K OFE, MAKERZE 1L, WA,
Be A% 20% 2 KR

4.0 moV/L BifiR: HL 55 mL ¥eBilR, Z2Zzm3| 150 mL /K,
WA ERE, BEE KRR E 250 mL,

20% S AL PRI . FREL 20.0 g EAALEN, A 80 g K,
IR
1.3.2 AREEIREH

ARVEFRHERE AT RS B FRIBOR AR 100.0 mg (R0 &2
0.0001 g), MKIEMERZE 10 mL, fFFEWE N 10.0 mg/mL
MIAR IR AR, T -18°C Z544F FARAE, 6 1 H W E. KRB
WETARW : K% UG R IR TR AR R, B AR T ik
J90.25, 050, 1.00. 2.00, 5.00 mg/mL Y R FFRIE TR
133 A saTisz

IR AL BE . ERFRIURE & 5.0 g ORI % 0.001 g) F
50 mL 2504 P, A 10 mL 3 3l BE, 3% BESR 4% 2 min, LA
8000 r/min B0y S min J5 4B A, TEE L FERE L
BRI, 70°C KRR BRRFRTEAHEE, A 20 mL $2BORE
i, WIE, 40°C KIEHEEA 30 min, 4R 10 min JR¥%, ¥4,
A HSE H i A TE K B2 50 mL, Y4, B0 (8000 r/min,
5min), ¥B LIEREH . REHELZIRR—K, AR L
THRIE T K ZEESES % 100 mL, B 500 mL, B TZEKEE
WS 70°C FE& 2T, I 25.0 mL/KER, K I#RTRE
FRACHAR M, 28 0.45 um JE IR NE, EHLAR .

IR A RE A A B VB UK A FRE A AR BRI 10.0 mL
Tk fg i, A 1.8 mL 4.0 mol/L % 2 ¥ Wi, T 46 h
100°C F2f# 100 min J5, BHEZEHE, F 20% NaOH % k4 £
pH 5~7, /K Z & E 25 F 50 mL, Lk 8000 r/min j# & 2.0
5 min, HCE3EW 5.0 mL, T 70°C FE®RZET, hn2.0 mL K%
fifR ks, BRAS/K AR IS RE S AL BRI M,, 4 0.45 pm JERE L UE,
LA,

134 &5t

fajEHE . Waters XBridge BEH Amide FiiAAF: (250 mm x 4.6 mm,
S5um), WENAH: ZABE + K+ &K =7501250+1 (V2 V2 V), Ui
1.0mL/min, FE: 35°C, /RZERIZHEEE: 35°C, #FMER: 10pL.
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m

M, =S 107 %100 (2)
m

Myos=(M,—M,)x 1.1 (3)

s M,y M, 535 RRE K AR . 7K ARG ABE S i (2/100 g);
C, 1 C, SRk ST . IR A SRR LA P AV (mg/mL);
VK i R S S TR B BRI AR (mL)s W, A KA I R S
W E R (mL); Myos IFERTRR AR & it (g/100 g);
m RSP (g); 1.1 AR SR A R A =2 [7] 1) SF- 2 7 46
1.4

K FH 2448 Chemstation B04.01 (4% TAE RS AT HUE R 4E
FFH) Fl Excel 2016 FI Origin 2018 B3 S35 4T K6 0 B 5 4 B
SERTE . EREIEMERELH . AREE S AT E 9 vk,
B IS B0 25 S AT S8 [T e 38 = AR AR DR 25 267 5 SEBRAe il
SEATIAE 6 UK, 22 45 SR LASF R4 R (1 + AN AR R 25 3R o

2

2.1

RRAMIEIE 1 2~8 A AE 1 LA f-1,4 M o o2 42 T A )
IREVESR G HE, 5 2o i A A AR, P2 K it i 55 K A iy
AHE S i 1 22 (3 AR SR AT FIAHE 1) - 28 5 Al Z B R A O Ak
BETRE A PR AR R i

KT ROT I BB, (R B akim s
BETRE AR A VEEIMIAR, JCI I KA AT A AS IR
Sb, TP BN R S A DN BB, LA HEE A
SRR, T LIRSS B, SR R I 1 A
R B P AR SR AR SRAHE KA AR R B AR 9 55
S, S EONE SR R

H AL BRI by B A St OIOK B A AL, SOR ST HABEE ),
RITAK CEAE 500 =, YR 80% LEEHRIUN, DF TR
At B T RIS, ROy, SERER
TRRAREICHE e 4R L

RERANEGET K, BUET OBE, ATk Z R AR IR
UUBRZ Y 7 A TR IR P BRI S EHT 20% LK
PEATRILAR I, KBRS BLVDRLIR, REEFEK RIS K,
SRR T ISR A R & PO A 80 5, AN £ B 2 B IO
LBELLWIZ 68% I, WIEERIRE A OMITL R L MK, TRk
SRR o AL PO 2 WA B B RE A A0 A S UK
I B, ASERTERILA 20% CBKEBIRIR IR, FEAD

TR 68% M7 2T P IR ACHE
2.2
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PR AR GET h & D G 0 R, TE KR AR o i D A
RN SN M A ABE B4 TT BE 4 X RE A K AR
A BE I 43 B 5 77 4 T P, Waters XBridge BEH Amide Fif

Mz B+ (250 mmx 4.6 mm, 5 um)., Aminex HPX-87H ( & Y
PHES 38 078 0 — 20 2R3 10 i 8 Jie o SEURL) 43 B A
(300 mmx7.8 mm, 9 pum) X PMEEABLF T ERCR, AW
XoF Ll 33k € A 1 4 B AR . SE A I, fE HPX-87H #E 4
BIRET, AHE 5 500 . A8 0 43 €03 06 1 5 JC TR S A A0
B, OGE 0 BERCR WWIE 1, Waters XBridge BEH Amide Pl At
(250 mm=4.6 mm, 5 pm), O] SCERACHE S MY . AT 0 BEAR
GrE, OIS BEACRILE 2, B, AR A Waters XBridge
BEH Amide Bl 54T (250 mm x 4.6 mm, 5 pm) SEFT AR 2
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Fig.1 Chromatograms of 3 kinds of monosaccharides on HPX-87H
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Fig.2 Separation chromatograms of 3 kinds of monosaccharides on
Waters XBridge BEH Amide column
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Fig.4 Effects of different column temperatures on separation
efficiency (Waters XBridge BEH Amide column)
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KSR JE A it VR T A A T A (i, (R A T K A R
K St Je B VR T AHE S AR SRR IR S8 24 S, AR B EEAM R 2.5
2.3, UL BT, SRAS RN E IR A AN
AT, ARAEDET 25 PR SRR A D T S K A iR K fif
Ja s LA 5,
232 AMEASRHE
VAT SR A [0 o v 5 A B Ak A7 (X, mg/mL), {IRER AR b
AR (V), xHIbRiEll £, R ARE B Wk E 7E
0.25~5.00 mg/mL i [l N4 5¢ & RAF, 15 5 F S 56 R4

390 Y=103122.4X+1109.9, r=0.9998, X {ff& Yt T 25 FIEE f
HEATIMBRSCES, DMEME L S/N S5F 3 B R, SN T 10
A R, B IR A 1 BR O 0.03 g/100 g, 2R
0.10 g/100 g,
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SEAT O AE 6 By U UF T AR S kA7 oRE % g, Y E
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Fig.5 System adaptability and specialization




5510

st A RGBT — 7R 2Tk I E I T RE — R Bl T AR SR A &5

13

R
SEATRE PRI 6 I PRABDETRE &, 442 1.3.3 BE S AT AL FE2E
PRAEATINE , B 6 Y3 (E MR AR o FEARER 9 1 Pkt
PEFRES, FRIE. T E KRR RS R AR R AR, &
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1.3.3 BE SRR B BRI 2 IR EDIOR 25 SR L3R 1. S5 R R,
TR KT AR AR AR TSGR AE 92.0%~95.8% Z 1],
RSD 7 1.83%~4.03% Z[A], [FDSCRRAF, 25 RuEm R .

1 n=9
Table 1 Results of recoveries (#=9)
SL77) AR (g100g) bR Ibt(mg)  CFIMEM(/100g)  FHEER(%)  CPEEINER (%) RSDs(%)
31.0 1.77 96.8
{iS 30.3 1.77 99.0 95.8 4.03
28.4 1.69 91.5
49.4 2.09 93.1
TR ANE 1.17 LR 49.0 2.11 95.9 93.6 2.29
49.6 2.08 91.7
76.1 2.59 933
5 77.1 2.56 90.1 92.0 1.83
76.7 2.59 92.6
2.4 HEME LSRR 2 PR, FEOFT AR D ACRAR, 5 Fh{tg
i ERPLACIS B 5, AR EL 6 AR DRI ST BN sl — B R AN . A5 B ErT 17,
THRRANE SN, Hph 1 Oy EgiT, sMyARREGE LM, mewuEsh. PeEHie s e — ks i rp IR

ARt
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Fig.6 Chromatogram of sample solution of health biscuits before (A) and after (B) hydrolysis
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Table 2  Test results of xylo-oligosaccharides in actual samples
B FESR AR AR (2/100 )
1 D1 A
2 T2 1.06
3 D3 0.58
4 PHT- 4 1.06
5 P s 1.12
6 BT 6 1.20
3

AHFFEHENL T R AR (3 — 7R 29Tk I mo AL —

R B PR AR B a2, X AR i 10 T A R € 3 SR
11725 mtAk, (EHAT FH TS0 bRae S ks il . 255 R0, X
TrESE T 20% CBEK R RARURE S, TR I A 2 AR = HEHL
W E 68% SR PR IR R AR WE T L BRTE Ry . WIkG
FARTNE, BE G T RE 8 7K 5 BRI IR SR ACRE R U S
SELERIFEM . ZARRANERI ik L Jw Ly, A gy
AHAB A T Ik 3] 58 42 43 B, AR TV 2N 0.25~5.00 mg/mL
b, LW R S VR 2 AR O R R, #>0.999; 107 AN
BREEERIRE LT, MIXTARE I 22 7F 1.8%~4.0% Z 18], finksENiE
1E 92.0%~95.8% Z 0], JriEiRfEnlfy, L —PEuk, BEUSHEmM .
PR b I 2 e M — e PR R AR & i, X QB/T
5716—2022 £ i AR ATE I 5 2 380 AR C i ) I RE S
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