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Analysis of Sugar in Kiwifruit

Kozo Ontsuki, MakoTo KAwaBATA and KuNiko TAGUCHI

Analyses of free, reducing sugars in kiwifruit were carried out by anion-exchange high

performance liquid chromatography (HPLC) and gel-permeation HPLC. 2-Cyano acetamide

was used as a post-column labeling reagent for a sensitive detection of sugars.

Successful separation of sugars and unknown reducing sugars was achieved by the

anion-exchange (Diaion CA08S)-boric acid chromatographic method. The gel-permeation

HPLC (Shodex S-801) was also useful for the analyses of complex, sugar mixture such

as kiwifruit juice.
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Fig. 1. Flow Diagram of HPLC for Sugar Analyses.

Pump 1, JASCO Tri Rotar at a flow rate of 0.8 ml/min. Column, Diaion CA08S (Mitsubishi
Chem. Ind. LTD, 4.6 mmg¢ X 25 cm, at 55°C) or Shodex S-801 (Showa Denko LTD, 8 mm¢
x50 cm, at room temperature) ; eluent, 0.5 M borate, pH 8.7, for Diaion CK08S or distilled
water for Shodex S-801. Mixer, Kyowa Seimitsu Co. T-joint. Reagent, 1% 2-cyano aceta-

mide in 0.3 M borate, pH 10.

Pump 2, Atto Perista mini-pump with 1 mm¢ i.d. silicon tube. Reaction bath, 0.5 mm¢ i.d.
X 10 m Teflon tube in boiling water. Detector, JASCO UVIDEC-100-II at 280 nm. Recorder,

Ohkura desktop recorder DR-1S.

b7 TFg 1 DX DICHAINL T, 8N 7 608
24 74 Ay CA08S (11 pm )T, 4.6 mmex25
cm, 55°C) DOIFIIIAEERKIL 0.5M Kk IR/ Ny T 5 —,

pH 8.7 A4 L, Shodex S-801 (8 mme¢ x50 cm, &
B) ORFREHERIERKEERA L., REAOEE
1%V =to4 Y FLrilP it 1% 2-cyanocaceta-
midell) A 7o, F DD FHT Fig. 1 IToRT, UK
12 100°C i & 57k 0.5 mmeX10m OF7a v

F 2—7THAB. 2-cyanoacetamide D413 383 nm
DHNERNT LD TH %035, 40T 280 nm DPKRIX
Thd > THRIBE U, BIBBIZARSEALE UVIDEC-
100-II TITIRWKRERE T R 7 b » 7508kET DR-1S
Gk X e, BREXRKADOR Y 7137 b —(LR~Y
Z22I=RBy7ZB, Y arvF o—7 (RE1mm
@) HfEM Ui, IFEER EEEE LB A SN A AL
BFEEMABORF Y VATHEY 34 v PEAOI,

ca2z2)



e TA—VICEINBIEDHT B11

II. FRELUEER

(1) FEAFEITHONT

PIFNS BRI O 0 B ¥4 ik s e <= + 775
T 4—CR T=Y vERE—Y vEAEID S EFASH
Tt B3, T 5 DRIKRIFE DO EER O FICIIHE
TV, & bAARKEREFEAT 2RI REE
b, FBICHAERHETES LD AARS 505, PR
DB TRV, ITEICTE » T, Bkt SREIC
TAHEMSHEINTE 10D,

Ao e waE LLTY=1ra ) Fu
12 2 F 3 kA Fig.l oE THRETL THA.
z DitIK (2 Shodex S-801 O 4 7 & LIEBHTIHKH KA
AV R TRBITEORBRIGIRE S 25, HRHRED
HBITIRRB 2-v T/ TR T I FEICH~N10053D 1
S 50053D 1 & HNTARNATD, S SITHUERN
w7 »—& T =4 vk s Diaion CA08S 7% 5
TR TRIEOFERIEEE 57, Bt
FWELTABENTH L EBPShEL ST, £CT
AT FROREELTIH2-v T/ T
73 F-0.3M kU Ny 7 »—, pH 10 ZFEML 7.

(2) UG D A

15 ~
J// \\\
[}

10} \
— @
§ o9
—
R
m
=
o

S =

o
0 1 | L 1
0 0.3 0.6 0.9 1.2

FLOW RATE OF REAGENT (ml/min)

Fig. 2. Relation between Peak Height and Flow
Rate of Reagent. Column, Shodex S-801.
Sample, 10 z#g of lactose. Eluent, distilled
water. Reagent, 1% o-cyano acetamide in
0.3 M borate, pH 10.
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Fig. 3. Chromatograms of Standard Sugars and Fig. 4. Chromatograms of Standard Sugars and

Kiwifruit Juice. Separated by the ion-
exchange column (Diaion CKO08S).

(a) Standard sugar; A, maltose; B, ribo-
se; C, mannose; D, fructose ; E, galactose ;
F, xylose; G, glucose; 10 ug of each sugar
was applied except fructose (200 pg).

(b) Kiwifruit from Arita, 10 ¢l of the
juice was applied on the column.

(¢) Kiwifruit from New Zealand, 10 gl of

the juice was applied.

(24)

Kiwifruit Juice. Separated by the gel-per-
meation column (Shodex S-801).

(a) Standard sugar; A, maltose; B, glu-
cose ; C, fructose; D, ribose; 10 ug of each
sugar was applied except ribose (50 pg).

(b) Kiwifruit from Arita, 10 zl of the
juice was applied on the column.

(¢) Kiwifruit from New Zealand, 10 gl of
the juice was applied.
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Table 1. Reducing Sugars in Kiwifruit

T Sugar*
T Glucose Fructose Galactose Reducing Disaccharide**

Kiwifruit Hayward ———__

from Arita

Immature 4,.37% 4.55% 0.01% 0. 66%

ripened for 1 mon.

at room temperature. 4,83 5. 57 0.01 2.10

from New Zealand

ripened for 6 mon. 3.59 4.79 0.02 0. 08

Analyzed by the ion-exchange chromatographic method described in Fig. 1 and Fig. 3.
* Free, reducing sugar in the edible fraction of kiwifruit.
**¥ Analyzed by the gel-permeation chromatographic method described in Fig. 4.
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