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[ Abstract])

performance liquid chromatography ( HPLLC) for simultaneous determination of erythritol, xylitol, galactitol,

Objective  To establish a method using precolumn ultraviolet derivatization coupled with high

sorbitol, mannitol, maltitol, glucose and sucrose in functional foods. Methods  Target sugar alcohols and sugars in
food samples were extracted in water by ultrasonic method and then reacted with benzoyl chloride to form violet-
absorbing products, which were separated on a Ci5 column with gradient elution using methanol and water as mobile
phase. The experiment was performed using a flow rate of 1. 00 mL/min, column temperature at 30 °C and detected
The linear correlation coefficients of all the derivatives were more than 0. 999. The

wavelength at 232 nm. Results

detection limits of the method were as low as 2. 2 ug/mL. The average recoveries were 89. 6%-117. 0%, with

intraday relative standard derivations lower than 5%. Conclusion

This method is simple, inexpensive and easy to

operate and it is suitable for the determination of sugar alcohols and glucose and sucrose in functional foods.

[Key words]

performance liquid chromatography

Sugar alcohols

WS R — RS WA DL B R 2o, 2 A b
SR T B, HL AT OB B T L BE de it — s 4
NG A A AN T e R e R SRR
B DRE RB#  FBh rhoBR AR R . E R R
TEAS Bl JORE AR D RE & b PP AR 22 BT, R IE
(19 JC B it 7l 7 3 A R e R AR 2% b OB L
Bl RE T a2 AN 55 o (E I G0 v B b v A 58 O 7
FEELH o DI L ST AT RORT FE B4 RE [ I SE S fiE

x BHEIRCt = o HRHE L H 5 H (No. 2012BAD33B02) % Bl
A\ EIHAE#E . E-mail: sunchj@scu. edu. cn

Benzoyl chloride

Functional foods

Precolumn ultraviolet derivatization High

B i P 22 PR I 04 7 05 6 T 3 A S AR T Y ) 2
e ORI RE R M R BAERE XL, H
BT B b OB B 3 BT 5 1 A e AR (B3 -2 ROt
IO ARG D0 7 ) s 2 T e R s L B v R B
€ - K e AR W (L 3 A AL 5 A —
e SE g B I A 0 RORE B I AT SR AT A
A6 T SR AL e 280 A (2 - 55 A A I % 2 A
R oA o A% e S — Bl e Ak iR mT T R
ol 19 5 AT A 0 TR BT B AR R
PRI S b A3 A 70 D00 7 I 9 25 AR 0 AR R A RO LR
WO B 4R IE 0 E T I RE B A b £ A



832 PO R 2 2 i (BE 22 D

545 B

P (14 ) Bt 07 A 43 AT 0 A AL SR 238 . AR AR 5T AT
7T [ A I 22 R T 1 5 A A AR - O A i
(HPLC-UV) 31 i, R FH L Coo KE 43 85 L 250 K
T 28 A, TG T R IR A B T A T R E i
Xt S B R AR B 2 R

1 #MH5RFE

1.1 E5iKH

HP 1100 80 AR 635 A CZ2 FER R A R A
Al S ED L 5 Ah- AT WA S

2 B T P LB B (% o > 99 00 LR 3C R A
A B WD) s RBEEE L LU 2B H ER B L 22 3F
W | = SURERE O 1 > 99 %0 . R A% TR 7 Ak 24
ARA RS 1) 5 45 7 B (B i =>99 %0, KTl B Bk ik
2 AT BR 2 WD 5 28 H B SR (O B 4, TS T B e b
AR s SR AL VR IR - £ TR S TR 34 O 43 7 40
R kol 5B Ak (18.25 mQ » cm ),
1.2 HPLC-UV 9 &4

BN Cis 4 (Synergi 4u Fusion-RP 80 A,
250 mmX4. 6 mm,4 pm), KK R 232 nm, B
MR 30 °C L LB AH Ry F -k 6 B R B0 AR ) Sl W) 46
B = 7Kk 75 ¢ 25330 min, I = 7K 90+ 10, 3%
# 1. 00 mL/min.,
1.3 HRAERIINHE &

Y R PR B I 5 I AW L LR L 1D 2
H &M 0. 10 g A 5] 0. 000 1 ), L 10 mL 30%
CTETR U e T T v BE 352 10 mg/mL Y AR HE T
B VR 5 W R PR T 2 OB I R A OB B = U E B 45
0.40 gCRsHI %] 0.000 1 g), Lk 10 mL 30% L EEK %
it T T R B X8 Ry 40 mg/mL I BRAE AW . LA
FRFRMERE W 1. 00 mL I 30% L EK ERE
10 mlL, 75 5] J 5 B B AC B 1 | e ZLOBE L 1l AL e
HEE RV B ¥ 1,00 mg/mlL, 4 45 B . = SURERE
A ZE R BE Y Ol 4. 00 mg/mL BB A ARMER . B
TRAPRUER ] 30% & BE K i BE Al A% &5 4% BE A M
Pt e ZLOME B L AL SR EE MR B R 2. 0.5, 0,
10.0,50. 0,100 pg/mL, 75 % 0 . = S REME 22 2 4
B JEE 24 8. 0,20, 0,40, 0,200,400 pg/mL 5
HER S
1.4 fiTHELE

HUbR 1 &R 90 & Wk B2V W 50 L F 5 mL EP 4
Hi, i 20 pL 2K HBESCRT 8 mol/L NaOH 100 pL,
BEMIE A 1 min J5 %R (25 °C) #E ., A B E R IR
27,10 min J§ A 50 pL 6 mol/L B2, IR~ 5 A

200 pL. &R 2B » 3853 WE I8 TR 59 LA 28 B A2 7 )
12 000 r/min &0 5 min, B E3 10 pL #EFE 5317 .
DLW 5 A0 A= 77 0 i g T AR ) JHG ik 8 22 ol A 7 it
4. IRAVERATE Y s ILE 1,

1 000}
8001
600} 5
400} 53

mAU

¢ 7
o |
200F 4§ | [ i )|

! li g

ol 1 A i g
25 275 30
t/min
1 BREREBRRGTEFYEIER

Fig 1 Chromatogram of the mix standard solution
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1: Erythritol (19. 6 min); 2. Xylitol (23. 4 min); 3: Glucose
(24. 0 min); 4. Galactitol (26. 7 min); 5: Sorbitol + mannitol

(27.3 min); 6: Sucrose (36.2 min); 7: Maltitol (38. 4 min)
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2.1.4 REEA PEEHHEETREMTC,
25 “C,40 °C,60 “C,80 CHOXFATA MR , LI 45

FW AR R (25 °C) RIA] A A 4 0 T ARA B 4K
K4 CAR IR ) 52 7 B 2 A 40 CATAESS RS
R (25 °C)F Jo e 2% 5 (HIR B T i e
A A= 7 Wy Vg D AR I R B T RE R T TR iR R N
R Bl SN B T R S e o A R R A AR TR
B # (25 °C),

2.1.5 Ropabi FSEEE AT RN I R 3 5
5.8,10,12,15,20 min I 4i7 A& 7 4y 0 T RIS B0 5 45
SR Bl A SN N TR] f 385 . 7 4 0 D AR i 24
SR B[] Ry 10 min B, £ A4 A 49 U T AR 3K e KR
FHSE Sz W7 I R] 52 AR 2R 0 IR BEZE 4 . AN F T )5
SEAE A B SOAS V[ B I TR] R 10 min, 40T
HE— PP i) R I TR AT A R R L
it 2 MR 28 80 ST I I A /N AR R 1 S 3 A ik 3
FEorat . RUEMESI R T4 WA LR O TR
BURTE 4 CkFEh B RAZE Db RE 1 H.

2.2 @ifEsH

2.2.1 &#aE MR T = G X i
PRI Sy B AR . Synergi Fusion-RP Cyq 4 78 B
JEE R 5 T i A A A I | = GBI 2 2 AT AR
FRNIR B 2 S B AROBE B 5 A AR R SRR S
CL AL B+ H 7 B 33X W X G 4 0 43 25 1 g 5 3
L. 2,53 BT F [ AE 40 min DL, Hy T 10 34 s 70 H 8
LRy 2 T S R A A I G 7 A B Ay 2 1) e A A A
LRAE T TC R I3 B HOAS S SE A R SR H
Miyagi 5% 5% H Cadenza CD-Cys#5,77. 5% Z K
S5 R I B 0 1 A R T T ) 4 PR T SR AT A 7 )
Sy B EIRR] 1. 69, #AT S PRI OBE BEATT A2 7 e T
HoR 22 S AR TR — 2D B 5 AR 1S
#:,Synergi Hydro-RP Cis #: F1 Luna Cs 4 5 4R fE
et AOHE Tt 5 2 A 7 ) W A B L 2 ) B (H R BB
(RS NQINEY I Rt 4 WS/} 3 - & S N
Synergi Fusion-RP Cys #, H i J5 1§ 1Y 22 28 Bl i
A= YIAE 42 min ZJ5 Mg i A K. 255
X B PEAL ] Synergi Fusion-RP Cig#: .

2.2.2 BRBLEMH PUREHE T LKA EEK
53 AR R U S AR AT B B R B L O R WL i K 43 8
RO T K 25 A R S o >R FH R B 7K A SRy i
B AR . 80 Vo FY K S i Yk 56 AT 3k 3] 15 06 2 R O A >
(4 3 8 AR AR 53 BT B [ 32 50 min, SR 75 %0~
90 %o FF it 7K B B2 B JBE T {6l 43 A B[] 46 2 ) 40 min
DL B = R0 F A2 28 W I AT 2 7 ) i e 2 A 5
JE VR 0 B S 0 L A R SR TR BE R B . AR X
I B IS [B) A 5 Ay B S ) R ) IR T R 5 B



834 PO R 2 2 i (BE 22 D

P
S
ol
o3

ST S S I [ 45 1, (H OC B0 B B8N L SR B
JE S BT I 18] 0 53 B L A 2 T E A IRl 30 °C
2.2.3 gk ARSEERATE YL A FEY)
K 2% (diode array detector, DAD) 3 7 )6 % 39 #§
O3 HT S W S W ERURE B AT A 7 ) e R WO K
232 nm, BCSE 5 [ RE AN K O 232 nm,

2.3 HREHZMEETEE

W PE 2. 0~100 pg/mL BYARHER W28 17 2R
Ab PG HPLC-UV Jp B A+ LLAS ) J5 14 e 1T AR %)
Hok e WIbRE M £, DL 3 A5 15 M LU o o 45 W i 1Y
R FR W AR 3 01U 7 R AR O AR B, R Y ARG
B 1. RIS N 8 i AT R4 4k 56

F1 AEMEEAFE BXRH. LEEEMGHR

Table 1 Linear equations, correlation coefficients, linear ranges and detection limits of the method

Linear equation

Correlation Linear range Detection limit

coefficient (r) (pg/mL) (pg/mL)
Erythritol Y=46.49x+26.0 0.999 6 2-100 0. 64
Xylitol Y=42.15x+33.3 0.999 8 2-100 0.61
Glucose Y=22.75x1+64.5 0.999 2 8-400 1. 29
Galactitol Y=235.00x+55.5 0.999 4 2-100 0.63
Sorbitol+ mannitol Y=49.64x+45.9 0.999 8 4-200 0.65
Sucrose Y=14.552x+46.7 0.999 5 8-400 2.20
Maltitol Y=22.38x+14.0 0.999 7 8-200 1. 30
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S I SE B B RS W 7E R — R AT
6 YCT-ATIN A » LA 5807 V6 1) H IS % B2 L 45 40 T I
B R H P9 AH X bR E AR 22 (RSD) 78 1. 420 ~
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Table 2 Recoveries of the method (n=3)

Background Spiked Found Recovery Mean of
(g/kg) (g/kg) (g/kg) (%) recovery (%)

Erythritol 0.16 0. 10 0.27 110. 0 106. 0
0. 20 0. 37 105. 0
0. 30 0.47 103. 0

Xylitol 0.17 0. 10 0.29 120. 0 117.0
0. 20 0.40 115.0
0. 30 0.52 117.0

Glucose 0. 87 0.40 1.21 85.0 94.3
0. 80 1. 66 98. 8
1. 20 2.06 99. 2

Galactitol 0. 20 0. 10 0. 30 100. 0 101.0
0. 20 0. 40 100. 0
0. 30 0.51 103. 0

Sorbitol+ mannitol 0.29 0. 20 0. 48 95.0 89.6
0. 40 0.68 97.5
0. 80 0.90 76.3

Sucrose 0.58 0. 40 0.93 87.5 94. 4
0. 80 1.28 97.5
1. 20 1.76 98. 3

Maltitol 0. 60 0. 40 0.97 92.5 91.0
0. 80 1.35 93.8
1. 20 1. 64 86. 7
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Table 3 Testing results of some food samples (g/kg)
Sample Erythritol Xylitol Glucose Galactitol S[ii’f;?tl(;lr Sucrose Maltitol
1 28. 80 263.00 ND ND 175. 00 4.19 ND
2 ND ND 3.21 ND 10. 40 ND ND
3 ND 2.99 21.70 ND 63.00 ND ND
4 ND ND 8. 37 ND 3.78 ND ND
5 ND ND 4.01 ND ND ND ND
6 2.91 ND 15.70 ND 2.93 ND ND
7 ND ND 0.27 0. 05 ND ND ND
8 ND ND ND ND 107. 00 ND 142.70
9 ND ND ND ND 58. 50 ND ND
10 ND ND 5.11 ND 0.68 ND ND
ND: Not detected
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