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Quantitative Analysis of Sugars by High-performance Liquid Chromatography
with Pulsed Amperometric Detector
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In customs laboratories, the quantitative analysis of sugars is carried out by high-performance liquid chromatography

(HPLC) with a refractive index detector (RID). In this study, the quantitative analysis method with pulsed amperometric

detector (PAD) was compared with the conventional method and was found to be superior.
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(1) HPLC : LC-2000 (HA435)
ISVART oA R —#iigs ¢ ICA-5212 (B DKK)
17 A : TOA-DKK PCI-510 (4.6 mm L.D. X250 mmL)
#'— K% 5 2 : TOA-DKK PCI-510G
717 KR =R
FEIE © 100 mM KERE T R Y 7 SOKESHK
Vit ;1.0 ml/min
TEAR 20 pl
(2) HPLC : LC-2000 (A A%35)
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TRZEIEYTERMRHER © RI-22031Plus (H A )

775 2 : MITSUBISHI MCI GEL CKO8EC (8 mm 1.D. X 300 mmL)
#'— K75 2 : MITSUBISHI MCI GEL CKOSECG

717 MR 75C

BB : K
Vi 1 0.6 ml/min
AR 20
(3) HPLC : Agilent1100 (Agilent)
TREBITERMREAS © Shodex RI-71 (WFFIEET)

%7 2 : Shodex Asahipak NH2P-50 4E (4.6 mm L.D. X 250 mmL)
#— K77 2 : Shodex Asahipak NH2P-50G 4A

717 LR - 40°C

BB - 7 Sk (80120)

PiE : 0.5 ml/min

AR 20 ul GAREHAER © 7 b /7K =80/20)
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Ve Y rOsEE 22 OFBIEFRIICEBW TR Lz, /08T OB
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PR Z ST DB, A & L CoOMratBHT & £ 5 FTREME D
SO AN, LT MY U AROREET R U 7 A0 10000 mg/l
IRUESIR 2 B Gl (1) KON (2) THMT 24T, FE 2 SRR
T& DRI OV TS LT,
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L. REL E— 7 mREOBRIC OV TR L7,
234 EETFRIZDOWNT

BRESEIIZIBN T, B TRADRE ESME Q) 1220
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BRESMITIBN T, 2 100 mg/l D L xHE&#HE L (6 1)
L. B2 IO RS R D 7,
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KKFI49 g Ol L FEF0.1 g% 100 ml A A7 T A2 THED &
5 L, PIEAEL LT 10000 mg/l Y /L& ~—/L/KEHE % 3 ml IIZE
B, ThEARTAEBL, HO100ml A A7 A2 10 ml £
W UERE ., PESEM: (D) THNT LIz, 20RO X 506 OaRE
BENEI 6 EUTV, L X HEDRIEEZ R DT,

WIZ, L X HERD 0.65 g, FLEER 0.15 ¢ M OMALT U w7 249 0.06
gZ100ml A A7 T 23 THEO X 5 L, NEEHE L L CTHI 10000 mg/l
VVE b= KIERE 10 ml N2 ERE, ZNEHFO100ml A A
77 223 ml B LERE, WESM () Tafr Lz, RTEL
OO X D DD OEEEEZNETI 6 BTV, L kR OFLE
DEILERZ R DTz,
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Fig.1 Chromatograms of mixed sugars (Suc: sucrose, Lac: lactose, Fru: fructose, Glc: glucose, Mal: maltose, Sor: sorbitol, Gly: glycerin)

(a) measurement condition (1)

(b) measurement condition (2)

(c) measurement condition (3)
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Table 1 Retention time of sugars and sugar alcohols

Sugar Retention time (min)
mannose 12.0
glucose 12.8

xylose 13.9
fructose 17.3

lactose 18.8

sucrose 22.7
cellobiose 28.6
maltose 46.8

Sugar alcohol Retention time (min)

inositol 33
erythritol 4.1
xylitol 4.7
sorbitol 6.2
mannitol 6.9
maltitol 14.7
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Fig.2  Chromatograms of sodium sulfate
(a) measurement condition (1)
(b) measurement condition (2)

33 BREROERMEICONT

BESA: (2) KOG T2V T, 233 12H DIREFPHICH VT,
JRAAHE %00 2 BAF R EARE QUESM: (2) D L X FEOFHBIRE -
R*=0.999998, FLEFOMBIREL : R*=0.999995, MESME(3) DL
FHEOAHBIREL - R®=0.9997, FLEFOMBIRE : R*=0.9998) %R
L7z,

— 7 BESE (DIZ2W TR, L X R OFLBEEIC 5 mg/I~200
mg/l DILFEFEPHCIE, JFAT &85 R 2B E (L X B0
BEREL : R*=0.99994, FLEEOFHBIREL : R*=0.99994) % 7R L1Z23,
D 300 mg/l LLEIC/2 D, BIAREMRIEL RIS ol

(Fig.3),
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Fig.3 Relationship between concentration and peak area
(a) sucrose
(b) lactose
(Correlation formula is based on a value from 5 mg/1 to 200 mg/I)
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Table 2 Limit of quantitation of three measurement conditions

Measurement Limit of quantitation Limit of quantitation of
condition of sucrose (mg/l) lactose (mg/l)
(1) 1.27 1.03
) 14.7 23.8
3) 44.7 56.0
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2.3.5 OfER % Table 3 127”7, JREE 100 mg/l D L kb2 Ao
Beid. PAD & HWRIESRM: (D) 1%, BIESRME Q) KO E) LV
HAE LIS K ovo T,
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Table 3 Repeatability of three measurement conditions in 100 mg/1

Measurement condition RSD (n=6)
€))] 0.59%
) 1.15%
3) 2.51%

3.6 [EIREZDINT

KK 4.9 g OV 1 BERD 0.1 g DIRAWE SHT LTZBED L kb
DOENLRITIE 100.26% (RSD=1.16%, n=6) Th -7, £7-.
L X BERY 0.65 g. FLHERD 0.15 ¢ X OME LT+ U 7 459 0.06 g DIE
EWEGHT LTCBEO L X FE R OFLIE ORI SEIL, EAE L EE
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ThoT,
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{bF b U U AROREET N U U LD XS 7dcdiimioxt LT, FEE
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