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T €03 T R G B S A 4 € 5 A X i R 4
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Ik 2 B A TN i AT ARG i ) R B v, W] S
PR A AR 2 S W 20 53 1) e RS SR, X
K, BT HE IR B 2%, N Z ARV 53 7 3
WO A A v 25 K, S B0 o AR T R
B2 MmOk

FEBNEE TN G060 KO AR n) i 6k b, & X
S PR rp B T B R L, AR SCORH 80% 4B
KU R S R o BB Th LA M A Ay,
L) RP #E L BR B KA DL 2% B, feJe R B8 (5
T Jhk R 2 5 A (IC-PAD) X2 U H 10
Fofra] P W 20 53 14T [ e
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1CS-5000 & ¥ @i 4L, [ Thermo Dionex
/N ] ;Carbo Pac PA20 €4 3% 45 A4 AL, & E
Thermo Dionex 23 @] ; RP A 4b ¥ 4%, 3¢ [E Thermo
Dionex 23 A ; Milli-Q & 2l/K#L, & [E Millipore 24
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A F I TR S XTI A, KSR B R B A | 5%
IR TR, TR 2 A R R A A PR A

10 FobE (] 29 0% RS RERE 2 2 pE B2
WE B R ARRE CH R R LR AR R RUK IR
FRUESh , Sigma 24 F) , HEEFE S A T 8ROl K2
PAR AN = B s i e (B ) a5 b,
1.2 fREBEEH

S3 M FRIC 10 FodE bR & 45 100 mg T = £l
0 K S SR 2 100.0 mL 25
IFEAR R ZIE, Bl L & EE R 1000 mg/L 1
P HEAE AR P IR 5 7 T 2 K R R

T i) A [ Joi ek 8 P Y 5 s MR
1.3 MERMESEIEEHG

Carbo Pac PA20(3 mmx150 mm) B & T 3 e
% AEF Carbo Pac PA20(3 mmx50 mm) R34,
RP Hi4b B AE 9 3 A . 18.2 MQ i 4l /K 250
mmol/L. NaOH . 1.0 mol/. CH;COONa,, ¥ i BEAE /AR
FU10 pL, 6 30 °C,EDS000 ik 22 55 k6 &5 |
AS—AP HhFERERS , Au T AR AR, B E A5 i 1Y
ML o S FE AR BER VR o SRR P Nk 1, IR G
T VA VA5 T 5 1 A 2 03 TR LR 1

x1 BTREGERKRESBER

Table 1 Gradient conditions of ion chromatography column
A5 A ) /min 3% /mLe min” IR %
H;0 NaOH CH,COONa
1 0.0 0.40 08 > 0
2 15.0 0.40 08 5 .
3 25.0 0.40 10 %0 .
4 30.0 0.40 0 100 0
5 35.0 0.40 40 50 0
6 40.0 0.40 0 100
7 50.0 0.40 98 5

80 -

70

AFR-28.284

P 5 PK-32.667

60 -

HAUM-11.300

i1 #-12.917

25l 14 1 T-8.875

W) S 8

|15RH-15.657

s i)

Time/min
E1 10 MiEESRERERILE
Fig.1 ~Spectrogram of mixed standard solution

of 10 soluble sugar constituents

1.4 REGKRF &
BEHLEE SR AR R AL HRIE 5 400 g 2oy
B 5 A ZEOIZ)E 3 TEA 105 “Cl LA

FA VR AL 08 24 1, B 40 0 0 J 25 T, BORS
H] T4 R 4% 0.5 g CREAf = 0.0001 g) , 5
ST 50 mL B, A 40 mL 80%1 £ 1
I (LB 7K =8:2) , 7 25 B 60 min Ji7 (75
BT A SRR G A Hi KA T 15 °C), FA
PRk SR R 2 h, CE B, BEH R 2
mL F ¥ % B AL H 10 000 r/min ¥ % B L 5
min, B 1 mL _| 35 %0H 88 46K #6 B% 100 5, B— 52
H WL 0.22 pm I K EL TG ALY RP A, 57 %
A2 0.5 mL FE 5, USCHE T 22 B AL e H b 2
ZPWE B CEEURE CH ERRE R RE BB R R
Wi 2R AR TR RUK SR SR R 4o
AR 3 IRE A
1.5 HIESWH

H Excel 2010 47 ks B RN [ SR 2: ) A1)
H DPS14.0 ¥4 #4748 3t 50 1, 1 Duncan % #6847
S S4B ) Y o 2 MR I B 3 R UK OF R P<0.05
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ARG TR 80% £ BE AV W A HRURE i v (1)
AEYEREAL ), RPN H B ik & AR AL
i, A Al T Al K SR I, 75 5 T ORE R B
HE 5T 853 Vs ik 3k 22 60 I S T 403k R0 R I 3 m)
DAY/ B B aek A5 v 3 s 1) K A o T SR A + iR
o IO AT i AR IOROR O EL7E R A AR v A
HKIRAE 15 °C, F2EI2 A By 1k M 75 2ok #8510 1 B T
e T T ) T v 2 1 o 3 Tl 9% e o
TR i R AT PR 25 R A R R R 2
G A 7 A P R PO AR b 4 AT ER K
DA K il , ARG AER 0 A9 il 15 | 92 B 3 /K i
BRI R B R 2E RIS +9%35 7 AT S,
LR X AR it o T P L A B IR S 4, Mg
D 45 SR a1
2.2 IS HEE SRR GE R AL
221 EIGHEERE HETH TN 7RSS
B BB a2 e 3% A A : CarboPac MAT  Car-
boPac PA1 .CarboPac PA10 #1 CarboPac PA20,
HRAE A LTS FETE 53 B A [RIHE 2H 3 I A S s, AR
635 $24fi H CarboPac PA20 013 F X 45 5 41 43 it
F150 8, EEH A CarboPac PA20 i AE 4L T
CarboPac HY {8 354 (R i, SR FHJG AL LK B 5 W
HAE R I e S BURL A A i B, s R
RO PP T CarboPac MAT (835 4 R A 25 5
TR, R ST FE B K, B U O B A ) A
TEXRS PTS VRS &40 0 o B I ASORAIK, T & T
55 L ) R 2 A A W RO KUY CarboPac PAL
o5 A R R AR K AU, HL AR 55 P A5 14
T AR A7 7R B B A 0 i i S B e T BRI
T BRI ) R ABUEY; CarboPac PAL0 (4,3
FEEAR TR T CarboPac PA1 7716 1Y [ B, 78 A ]
W RE ) OH™ ¥ 2 T 2 HAT 85 vy 1 R AU (H AL
HABLT CarboPac PA20",
222 WBESAMEOUAE MESR Sy T RA AL
PETE OHAAE R 25T BN 28 4 54 i LB
BB, AT DR R 7 as e (gAY e
I3 B R B OH A PIAME . — 2 4E
HWRTE R T OH MR BE S K, AR (LA by P
If I, e S BB A B Il AP R0, OH

WREYE K oy i B AR B o TR (i AT
R B TR RE G PR R T g A AR R
I T 2 b W P e ] 5 g ) 45 5130 PRt A
I AR T 2 P 10 Fhon] 5 1 4L 5y 164 T 03 B B
P& NaOH F1 NaOAc 4 A k1 W 20 A7 166 Ik vk
FETF UG B AT 30 min >R FH % #7580 NaOH %5 ¥ v
J& 30~35 min R FH EE A EA RN R G 4 5 Vs Rk
TR BE VRGN AURT LA RO = 45 W AL 1 0 B
RO (RIS RT Lt g el o7 %) 2R RS
2.3 BILHAEIRFN MR E

0% e B o A A R M A P SRR T
0 R G0 R 7 DA 52 W) €6 335 05 1) 43 B 80OR 12 /i
T2 B RIS R Y S B et e i, &
115 % R /R 222 G > Ik R
Xof H A3 B ROR S W A K IR VRt R 5
GRS e = i e R RPN TR INTT A s =
RO A AR P B )RR, I s o B
2P0 AR ARG, BE PR AR TR 30 °C, ik
WAL 0.4 mL/min, BEORIE (8 3% 5 0672 | BEIR IE
B T B AOR
24 tREMZ BEESKHR

Hic il 7 SR N 100 mg/L 14 10 FioE4H 43
TR 5 bR HE T W, O 43 AR T LV B &2 0.02~20
mg/L 19 10 SV B MIARHE R 5], FIH DL L 3EE r
T3 35 X A AR T EAT B A o B, JF FLR 10
TR £ 06 1T R () 5 L AR L P R B () 22 ) G FR i
TTERERLA 155 10 Fiobs o3 ik 5 5 04 i A =22 (8] 1)
LT, HZ AR AR OC R EAE 0.9904~0.9987 Z
B, SRJE B 1 me/L PR A AR HERORE &, FILR DL
VEAE T EE D 5 W, R AT RE SR
AR VE R 2216 0.57%~1.89% 2 18], X5 , #4E 3
£ 45 W e 20 T F 5 10 o RG4S HEBR R 16.73~
57.96 pg/L, LA LT A MR 45 SR 03 2, DA 15
GERAT DU AR D7 V5 I 25 S F M G RS 4%
1R, 0 TR RTAGE B 387 i 2 A A D 95 K
2.5 [EWESLERERINE

VERE 105 °CF B RUHE 19 H 2 FE & 2 U,
[ 5 DU RRE A R RN 2.0 me/L O BR HEVE I, TN Ay
DU i — R 1) FH B8 2 1 D7 AT I, A H 25
FE S A B LA R A 1 B i AR AR
AR 2 A TR R AN VR RN 0 1 0 R



236 HoM

BF ek ARy 3 kR A R E P 10 AT AR 327

R2 REHKHEMETER GHR

Table 2 Linear range, limits of detection for every soluble sugar

25 4 AR &k oy A2 FE R A Z M8 B /mg- L AR AR 2 o s IR /pg - L
RSD/% (n=T)

nawE y =0.4235x + 0.2583 0.9968 0.02~10 1.56 45.91
R A y =1.3986x + 0.214 0.9925 0.02~10 1.78 52.35
F 54 y = 0.4665x + 0.0479 0.9986 0.02~10 0.57 16.73
H A y =0.7768x + 0.076 0.9966 0.02~10 0.79 25.04
REFH y=1.152x - 0.0713 0.9987 0.02~10 0.93 27.68
T 5 4f 45 y=0.6361x - 0.0152 0.9983 0.02~10 0.85 25.90
FEHE y =1.6535x +0.2114 0.9904 0.02~20 1.89 57.96
EE y=09118x + 0.2144 0.9958 0.02~20 1.17 35.87
AT 4 y =0.9094x + 0.3155 0.9945 0.02~20 0.68 20.45
7K 7 A y =0.6632x + 0.1979 0.9950 0.02~20 0.66 20.97

TR IR SR LR 3, N 3 T LI Y RE A
AN [ 4 23 19 IR AE 94.5%~106.5% 2 18]
MSEBRAE il S 25 2R A, FAXU R Ak B Y 2%
AV 2H O B HC R R TR U T R A B
IR RORE AR AR PR O SORE A P S i Y
B, TR R A i PP 22 2R O R TR

RO P 12.9 7%, U8R XU S48 a5 T 3 A il
VAR v DT 2 BE B 20 e I 22 25 L 55 O AEHROA
TR ity PR A I M YA O MR R A T AR T
BEAK T3N3 W Ao 73 vl BE I AR A H 2 4
FERIE AL, TR AE AR AL B AR P R e R
¥tk

®3 OKESHERMKLER

Table 3 Recovery and results of real samples

P J@%‘T‘.ﬁu"aﬁﬁi‘ Dot g1 e FRJE IR E A e % KFHEEE ATHSEE/
R E /mg- L J&/mg- L mg-g”’ mg-g”
) # 13.17 2.0 15.25 103.8 52.70 45.72
R A& 14.91 2.0 16.87 98.2 59.64 42.32
¥ 548 0.1013 0.2 0.3143 106.5 0.4055 0.2715
H &R 0.0893 0.2 0.2825 96.6 0.3572 0.2397
b 0.0324 0.2 0.2213 94.5 0.1296 0.0672
T 48 4% 0.0326 0.2 0.2387 103.1 0.1303 0.0701
A 15.51 2.0 17.64 106.5 62.02 60.63

* 6.757 2.0 8.712 97.8 27.03 2.03
AT 4 0.0838 0.2 0.2884 102.3 0.3351 A
K T A 0.1566 0.2 0.3619 102.7 0.6263 A
3 it Ao VR R PR L e R R TR RO R VR, A

AHIFSE S T AR PR B S -
Jok wh R 4322 15 K6 I (IC-PAD) W] B 52 H 2 7 10
Tl o] 95 MW 2HL 2 B 07 0, 45 SRR I RE S 22 80% Y
CBER T WAV TR 7 PR B I, AN & T 4R
BB R REAR T R BT A, FRER B R UE R RP
FE Al AR Bl D T 3 23 B B A 4% B T4

)4 4 0 S R A0 B, LT AR SEAE 35 min 5%
B 10 Flob 4 2 B0 5E 260 b o i 28 2R B0 dh Y
2 YCEE 2 DN 5 I BR [BLCR T 6 i UORE £k 1
A 0.02~10 mg/L, H & 4 Fobl 4 vk [F ol
0.02~20 mg/L., 10 FfH 41 53 Jin b i % 94.5%~
106.5% , FHX AR E IR 22 0.57%~1.89% , A J7 %4k 1k
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Determination of Ten Kinds of Soluble Sugars in Sweetpotato by Ion Chromatography
and Pulsed Amperometric Detector

Shi Cailing, Tian Xia, Sun Yiming, Liu Qing
(College of Resources and Environmental Sciences, Qingdao Agricultural University, (Qingdao 266109, Shandong)

Abstract A method for the determination of soluble sugars in sweetpotato by ion chromatography and pulsed amperomet-
ric detector (IC-PAD) was established, and it can detect 10 kinds of soluble sugars (glucose, fructose, galactose, man-
nose, rhamnose, arabinose, sucrose, maltose, raffinose and stachyose) in sweetpotato at the same time. The sweetpotato
powder samples were extracted by low temperature ultrasonic oscillation with 80% ethanol aqueous solution and membrane
filtration. The analytical column was Carbo Pac PA20 Analytical Column (3 mmx150 mm), the column CarboPac PA20
Guard Column (3 mmx50 mm) was used as the protective column. The mobile phase was NaOH and CH;COONa, gradi-
ent elution procedure was used for separation and pulse integral amperometric for detection. The exchange column kept at
30 °C, the injection volume 10 pL, the eluates were detected with an Au working electrode. The linear range of six
monosaccharides was 0.02-10 mg/LL, the linear range of the other four sugars was 0.02-20 mg/L. The recoveries of these
ten sugars from spiked samples was 94.5%-106.5%, relative standard deviation was 0.57%-1.89%. This method has the
advantages of wide linear range, simple operation, fast analysis speed, high sensitivity and reproducibility. It can be
used for the simultaneous determination of various soluble sugars in sweet potato extract. The determination results of ac-
tual samples by this method show that different drying methods have different effects on the soluble sugar content of
sweet potato, compared with the freeze drying method, the hot air drying increases the soluble sugar content in sweet-
potato and promotes the transformation of other sugars to produce raffinose and stachyose.

Keywords ion chromatography (IC); pulsed amperometric detector (PAD); soluble sugar constituents; edible sweetpota-

to



