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 E ATAVEILHGE-RAFRLLTER YA (HPAECPADIB A TR A PR ABRHE AR NS
BAR AR ERABRESE. FRRAARR MH . F AR AELEL AH K, ) DIONEX Car-
boPac PAIO(A mmX250 mm) M B F AR B Y& HE U NOH B R EARA B RABERXEF 2B K4
BOLRRE, LRERRV.AFEHAN T BBHRERH 0,005 ~0,02 mg/L(25, OxL ##,5/N = 3),
BAwmiAEREY 96.0%~102.5%, UF AR RUER ARARE EAHGHREIFENLRER

® K.

XRE FUVETREEE. R RBRE LB BB XK

ERFaOEERESHAAFEEN b
S BRI & & P A9BE (HE BT O BB R XURD) 19
A BT 0.5g/100g(100mL) A BEbR I B T 4F, ¥
AP SR ETR AR PHEFEERNTRE
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B APEREFS A LENEEERRY. &
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AP UENUESHEEERRBEE,

BEEHPESOINTEELEED 298
BkECEE BREEEEERST %, BEG
HEL e R A S P R R S R b R K R
HEHENRENSARE BN EEREN SR
FEREEINEENTR B TRIMFEEKRLE
RTINS EFREAS KRR EE.
FREMELERNE. SAERKKCERMAN
BMEFERERGPIBEEARMATIEN—
FEEA, BN FRA ET LR BB R
KR W AR BERY RN R, R
AREERMNERRA FUABEENAERESR
KT EL AT B 0T T B S e S R AT A
HEERREENREEASLERA REAE
HTHBRE ., BEBRHEEEEN AL, EAERN
i, BARBUYE EER XU Hd FERES
PRHYRRE TRARERERMUBETRY, B
B AR 0 1 o B R R M R R R

ETRACEYP TAAGLEERERER
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BEARPEETARE MEARMT IANEER
PEFERNE. BEFTURAERHEFREEH
— Bk PR AR 4 22 35 K W i (HPAEC-PAD) X8 3 i 47
SHEFE0

1 B 5AA

1.1 KBNE

ICS—3000 B 2 F & #% Y (Dionex 2 ] , X B,
TERE . FEABREBYNTHRER . EERN
B(Au W THEBEE, Ag/AgCl A S B BHE
# (CarboPac PA10,4 mm X 250 mm), R P&
(CarboPac PA10, 2 mm X 50 mm). B i # & 2§
AS40, T #k¥ Chromeleon 6, 8,
1.2 RASHR

250 mmol/L NaOH ¥ # (Baker 27 BB ¥
50%NaOH BB B BT R . 8 XUEHREY R LR
BRI KRS R LA E S BB Eh-
renstorfer 80,1 mol/L B 45 (Fluka 2 A RSB
BED, ZMaBEE (KRR 219 g ZME. W3 mL K
B, NKERABEE 100 mL), E&RHBER
(R 10.6 ¢ TENAH WABERABEE 100
mlL), SPE—H BpIAAEE,

LW KR GB/T 6682—2008 H5E 1 — &
K.

2 SER¥%

21 EBEEAZNLSE
A FERBR 0. 1g(EHE0.000 1 ¢) FHHE.
R R R R R, KR



BA 100 mL ABEP.EFE 100 mL, BHHHR
REREES K 0.1.1.0,5,0,10. 0,20. 0 mg/L
BRI
2.2 EEHE

REERSRBORREHERES#£H 1~5
g E 0.001 ), BF 50 mL B.LF s,/ 30 mL
FMEE,NZ B 2 min 5 2 000 r/min FTEL 10
min, LA HE RERE.ZRTEREEHH
AERLWERE 100 nL BEREH, MAY 50
mL, & F 85~90°C/KHEE 25 min, A HEZERIF,
EBMAS mL ZBEBEERL S mL THEALHE
BMKEBRZZE RS, 8 E 30 min, A THEK
T FEPEEBCEF W R B 100 FHBE
it SPE—H &, Bt 0. 22um BES LOLEE.
2.3 tiEEH

£, & : CarboPac PA10, 4 mmX 250 mm & 4}
B #E (3 CarboPac PA10, 4 mm X 50 mm E{F
)W BN : NaOH B EREB(BFLE DMK
0.8 mL/min; B3 0 25; SHE. 25 pL; £ R
C; LSMr(EEBOEER.,

21 RERBERFR

45 NaOH ¥ /mmol « L™} NaAc #KB/mol » L7}
0 25 0
15 25 0
35 50 0,05
40 100 0
45 25 0
60 25 0
3 ER5i#%
.1 BRRTaR

1.1 HZHEE

R 0 o 5 B B B B R T B XU 4R B
[l E B P AR R AR A R 2 X B A AT RE PR B4
FrLARE Sl E AT LA AR . AR AMAG M
1K 0 R BB U B 7 TR PR R A B R B R
3.1.2 #EvERameIER

FHRPHZBRAEME KRR VREN=N
LMUIREMTH LR . SRER, ZHZMAE
B o B £ BT ST R B IR R A 0 SR Y [ M R
ROEHRLFEENEL SR EREER
TN () 7K % , T 2 M B 0 O K AL 40 U7 i 9 T LUK )
WERTIRAR BA AN R, BT L RAHE

RAMAZREMTEARLFNEERERAETH
BBAE.
3.2 e RENENER

AT #E CarboPacPA10 B , BB K iX
G KT RERIUE, F B ERRRENEE
BIBRAABEFHNRARE, EERABZIFERH
(PADYM FERBAHE TR A4 5HKBER S
BEAH-BLCEFTHE E2ETHRD  TLURBREY
PEREMEEERE.
3.3 MK EAERE

KREREENTUN TENRBEEREE2Z
FeSEEERER, RBREBREPRELEYERN
BFihaEd tHRETRFEESH pKa X,
R B SUELAYE pKa HILE 2,

£2 BOWMAUSYN pKa
H 4 pKa #He pKa #Ha pKa

L3R ] 12.35  WEHWH 12.35 b3 12.29
-3 12,03 pE#E 12.51 i 11,98
W 11.94

HR2PHRETUEFL, EHLEYH pKa E
FEEE, HE R HEE AR RREREES
SFERNRENEEREE, AHMREEEET 20,
25,30.,40 mmol/L NaOH4 47 [ 3k ¥k i & B 3k 4
WHRAEKENFARMEETNIBEHRGER.
ZAERRKETEATN T EER, WEBKE R
25mmol/L M & W22 B EHA 1.5 M L. BEiA
EBRERER,

3.4 HEMEE

BT ik 47 o 18 B xR B e 1] 64 B e A R
BHEEPHE, HEEERENERATIESR
BMENEH, MELRNEMELETFOREHE
AT RS B0, i 55— e B T A9 (R S R T AR A . ABE
REHE 2530, M 5C3INMBERSMPELRER
ARMSERRGER. LiCiEHENCERT,
BMERELEANMDBREBAT 1.5, LEBHXNEE
FH SRR e E BT LB R R 30T,
3.5 HERRENERE

5 HPLC #1038 F 38 8 £, 38 0 7T LUE o 2 2
WM RE RS EA N R B ETHARABH
o muR BRE—FERENEMELBEERK
REENGRH . 5— 7 HE. KRN pH H. B T&
B R S O o R B B W, T I B T A R B P
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FE2RENEH BERERERAEIBENES
BEEMRATRERN. £PFFR%ESE0.6,0.8,1.0 mL/
min 3SMRERSWR BN ELNT T EENE W,
LW IEIHPE 0. 8 ml/min MA A HESBERE.
3.6 HWMBHAMERE
HFPERN#FEFEAS RBEBB AR, HRR
BESRERKGENSEAZHASERERNBRETE S
ERBBAR, UHERFHFHENBREARMERE
I GERESSR EH S M E R R %
EURERAEBE MR ENE, XEEHERS
SR BEAL A Y RO U, G BLRE A IR, R 7E U
BHMASTEEHAEMAKRT OH 8 Ac™ X B
A E R R A B R 8 o R AU 2 B %
B ANREERBABBREIHEN ELT
0.02,0.05,0.07.0.1 mol/L4AMEETHLEHF
M. RIEHMA 0,02 mol/L B8 8 18 Mo 3 3 0%
BRI A B B A4, A& 0. 07 mol/L
RN EFENHETRERABRAZET
Wr=E, A 0.05 mol/L BEMEGAS T, T LIE A E
EFEENRERE, NI BFRERABERSEENT
HLOFTLABEBEIIA 0. 05 mol/L EMSSIIR I M E LK

iz

ARREENBRESERERFIITE 1. &
B VE KA T, 7 R SO LR A7 B0 T8 2[5 B 4%
B AEHRENSERR. B 1L A7 HEIUERE

BB EEE,

100 +

83-

75 12 7

63 - 3

50 4

38 1 H

253 3

13 4

-5

80 150 20.0 250 300

{REIEFE] / min

Bl SURHE A PR I

L AT 0,2, WA 3. B4, S, PR 6. LB, 7.
3.7 tHEpRHRBARERSGRNERY

FBEALE M T AT TR PR 7 F 8 UHE,
H R MR MR ERERE 3. U5 mg/L
MRFAREERELE 7 R, SR AN A 8w
[ RSD 3 0.1% ~0.2%, # & RSD 3 0.5% ~
0. 7% EBFEMNEREBE.

£3 THE NBEHBRKENE

Pkt ] B 4B /mg e LHE/N = 3) SHHR HWEXRH() LN E/mge L}
E2 R 0. 005 y=0.1646x—3E—05 0.999 4 0.1~10
wEE 0. 005 y=0, 1478z+3E—05 0.999 9 0.1~10
K 0. 005 y=0, 166 7z—3E—05 0.999 7 0.1~25
B 0.01 y=0,21 21z—9E—06 0.999 8 0.1~25
h37 0,02 y=0. 597 8z+0.000 1 0.999 5 0.5~50
3 0.01 y=0, 244 3x—5E—06 0.999 7 0.1~25
EX2 0. 005 =0, 393 4x+3E~05 0.999 0 0.1~10

3.8 FENONERBEETR
FEBRAFTER TR, AT HEEET —RE R,
SRR SHRESRRET THEELR, FRAR
WA T ERRLE. FaREAESLRER,
EFRAPR AR ERAMEGE RE BE A
B I, AT R I 5 Mg MBI R LR,
HERRE 4. BEELRERAE S,
%4 EREZRER(n=3)
BEEAR mirk MEAR BERR

BMAD /mg /mg /mg /%
% (glucose) 1. 54 2.00 3.50 98.0
B (fructose) 1. 66 2.00 3.71  102.5
BEE (sucrose) 187 150 335 98,7
FLEE (lactose) 1.30 1.50 2.74 96.0
# 2 4 (maltose) 3.30 4. 00 7.28 99,5
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£5 MEEZELER(n=6) g/100g

il d WMEE FM 0 OME 0 e EFS
3.003 1,953 36.454 0.142 0,817
3.048 1,987 36.582 0.124 0.820
2,973 1,903 36.105 0.126 0.808
3.035 1.884 36,722 0.136 0,842
2,975 1.903 36.086 0.123 0.810
6 3.136 2,022 37.624 0.125 0.759
FHE 3.028 1,942 36,595 0.129 0,809
RRERE 0.056 0,050 0,515 0,007 0.025
RSD/ % 1.837 2,564 1,408 5.608 3.082

Y o W N

3.9 LEBERIHT

BBV AIHTERATEAR &P R IER
A R 6 AT GRELFREHOWUEHE. B2
FFERE SURE (W R 10000 £5) B9 B F &35 A



26 REREWTHIE g/100g EFaliag RAHE.RE. &&% T MFE N
BESH 2 REW BWM KW M Eum W52 LA R R BT 6l TR T
Efpum 2,322 0,334 11.303 0.492 7,590 %ﬁﬂ‘tvfﬁﬁﬁﬁu9@%7&4’5;&4’7?"5%,&&

L35 355 0.323 0.303 21.013 0.355 3.002

EH 2.652 0,345 23.958 0.125 3.743 TREE BEFCERNBERR TLIMRHLEE
5 9% Bk 1.374  0.778 26.507 ND 2.033
RiEE 0.037 ND»* 17.214 ND ) ND rﬁmmm"
LEHLBE 0.101 0.196 18.711 ND 0.192
T 0.101 0.046 0,312 ND 0,204 % 2 &
EWaRER 0.016 0.042 0.345 ND  0.515
EHER 0.023 0,034 0.25¢ ND 0.112 1 2003 & &4 E F MW E [S]. GB/T5009. 7
R 0.042 0,061 ND ND  4.990 2 EEPEEYRELS]. GB/T5009. 8 2003
HEEYHESR 0.055 0,060 0,136 ND 4,950 3 Y. EHEAKERRMAIMIL b 4% Tk i
BT 0,032 0.052 1.232 0.112 0,242 ., 2006
R A LT 0,034 0.055 1.051 0.102 0.204 4 f@%ﬁ,ﬁﬁa&,ﬁa& %Qﬂ%%ﬁ(%ﬂ:%mﬁﬁgwi
HND, KRR H WhgEEY L)) ’RMAB¥E,2003,24(12):91~94
0. 5 NEHERER.E. HERAAHENTRRFHN
1754 OS] &R, 2007,28(03):293
1504 6 HEL LA EBHE. S RAAAGE - ZE BN
125 WEMEREPRHRENE]. PHALEHERGR,
1004 2005,11(33) ;1 596~1 598
253 7 Official Method Glucose, Fructose, Sucrose, and Maltose
o] in Presweetened Cereals. AOAC,2002,14.982
25, 8 Cai Yaqi, Liu Jingshen, Shi Yali, Liang Lina, Mou
E Shifen. Determination of several sugars in serum by high-
53.0 150 200 250 300 350 performance anion-exchange chromatography with pulsed
{83 04s] / min amperometric detection [J]. Journal of Chromatography
L AR 2 R0 3. P4 LS. R A, 2005,1085; 98~103

. 9 Kuntian Tang, Lina Liang, Yaqi Cai, Shifen Mou. Deter-

=

B2 RERREOETEHEE mination of sugars and alditols in tobacco with high per-
. formance anion-exchange chromatography[J]. J Sep Sci,

&

4 2007, 30: 2 160~2 166
. . 10 Valoran PH, Jeffrey SR. Determination of carbohy-
AHAXRARFRBEMER DT HOWHEN drates, sugar alcohols, and glycols in cell cultures and
B EAVMEFEEELIBERE. RSB EENNTE fermentation broths using high-performance anion-ex-
N N . N change chromatography with pulsed amperometric de-
HAIFHER ’Uc{'tkﬂ ERTORBF.TFIK tection[J]. Analytical Biochemistry, 2000, 283:192 -
HHFEASBRMET 7 FA D08, RN H T 199 :

BASRERGME, EHE TUEOEEEEY 11 ROREARRAESFEENS). GB 134322004
96.0%~102. 5%, & R4 AWE.

Determination of Monosaccharides and Disaccharide in Pastry
by Ion Chromatography-integrated Pulsed Amperometric Detection

Hou Yuzhu , Yuan Xiaomei , Jiang Mingwei , Li xiaobin, Jia Nan, Song Quanhou

(China National Research Institute of Food and Fermentation Industry, National Food
Quality Supervision and Testing center, Beijing 100027, China)

ABSTRACT The quantitative determination of water-soluble sugars such as Galactose, Glucose, Xylose,
Fructose, Sucrose, Lactose and Maltose in pastry by ion chromatography-integrated pulsed amperometric de-
tection method was studied. The method was used to determine pastry samples after pretreatment by water-
leaching and membrane filtration. The separation was performed with Multi-step gradient program on a Di-
onex CarboPac PA10 anion exchange column with NaOH solution as the eluent . The results showed the
LOD of seven kinds of monosaccharide and disaccharide ( S/N=3) ranged from 5 ug/L to 20 ug/L and recov-
eries ranged from 96. 0% to 102.5%. The developed method is sensitive and reliable.

Key words  high performance anion exchange chromatography (HPAEC), pulsed amperometric detection
(PAD), pastry, monosaccharide,disaccharide
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