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Simplified Sample Preparation for Analysis of Sugar Concentration in
Squeezed Fruit Juice by High Performance Liquid Chromatography

(Studies on Analysis of Sugars in Fruits Part II)
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TakaYuki FunwARra®, Hajime SAKAKURA®, Hisashi ITo
and Tatsunosuke HONJO'”' e

* Mie Agricultural Research Center, 530, Kawagita,
Ureshino—-cho, Ichishi-gun, Mie 515-2316
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1240, Moridera, Ueno-shi, Mie §18-0126
*** Department of Kinan Citrus Fruits, Mie Agricultural Research Center,
1823, Shihara, Mihama-cho, Minami-murou-gun, Mie 519-5202
**+* Present Address : *

To establish a simpler method instead of alcohol extraction for HPLC analysis of sugars in
Satsuma mandarins, melons, strawberries, grapes and Japanese pears, a method using squeezed fruit
juice was studied. Sugar contents in each fruit juice which was analyzed immediately after squeez-
ing showed high correlation with values achieved by ethanol extraction. Sugar composition of juice
in Satsuma mandarin differed slightly from the data by ethanol extraction, but this was due to
differences between sugar compositions in juice and residue. Sugar composition of Satsuma manda-
rin differed slightly with squeezing rate, so the method of squeezing must be consistent between
samples to produce accurate results. When squeezed juice or diluted and filtered juices were placed
at room temperature for 24 or 48 hours, respectively, sucrose degradation occurred in all samples
except Satsuma mandarin. Microwave heating was found to be effective in reducing sucrose
degradation in each of the samples except for undiluted grape juice. For these reasons, it has been
concluded that the HPLC analysis using squeezed juice with proper microwave heating could give

accurate data on sugar contents in many samples of fruits.
(Received Jun. 10, 1998 ; Accepted Sep. 18, 1998)
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Fig. 1 Relationship between ethanol extraction and squeezing method on
sugar determination of various fruits

Ethanol extraction method means HPLC determination of samples prepared
by ethanol extraction (20 g of fruit sections with 100 m/ of 856% ethanol were
kept at 80°C for 1 hour, and then evaporated, and the residue was dissolved
with water).
Only grape samples are treated by microwave heating (heating 20 g of pulp
with microwave oven for 60 seconds) before ethanol extraction.
Squeezing method means HPLC determination of diluted and filtered juice
immediately after squeezing (pressing with manual juicer).
[, Sucrose ; A, Glucose ; O, Fructose ; X, Sorbitol

1
£ 5 " NS
g NS
G 6
g NS
g 4
*¥
g: 2 NS
5]
A B A A B A B A B
Satsuma Melon Strawberry Japanese Grape
mandarin pear

Fig. 2 Comparison of sugar composition in fruits by ethanol extraction
method (A) and by squeezing methed (B)
Each of the methods is same as in Fig. L.
B, Sucrose ; [, Glucose ; B, Fructose ; £, Sorbitol ;
NS, Not significant at 5% level by t-test between two treatments ;
** Significant at 1% level
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Sugar composition (%)

Differences in sugar compositions of
pulp (A), squeezed juice (B), residue of
squeezing (C) and estimated value of
pulp calculated by sugar content in
juice and residue (D) in Satsuma manda-
rin

Fig. 3

B Sucrose ; [, Glucose ; @, Fructose ;

NS, Not significant at 5% level by t-test
between (A) and others ;

** Significant at 1% level
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Sugar concentration (% (w/v))
(]

[n)
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(A) (B)

1 2 3 4 5 6 10 20 30 40 50 60

Order of squeezing Volume of juice
fram 1 fruit

=

Fig. 4 Effect of squeezing rate on sugar con-
centration in 'Sakikubo Wase' Satsuma
mandarin

A, Juice was squeezed gradually and
collected in 10 ml segments ;
B, Calculated values by the values in the left

figure (A) ;
B Sucrose ; A, Glucose ; @, Fructose
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Hours after treatments

Fig.5 Effect of microwave treatment or
temperature on sucrose degradation of
squeezed juice

A, Kept at room temperature (24-27°C) ;

B, Kept at 4°C ;

C, Juice of 30 m/ was heated to boiling with
microwave oven and cooled in running
water, and then kept at room temperature.
[], Sucrose; A, Glucose; O, Fructose; X,
Sorbitol ;

*, **, Significant at 5% (*) or 1% (**) level by
t-test with immediately after treatment
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Fig.6 Effect of microwave or filtration treatments on sucrose degradation of
diluted (200 ) grape juice

A, Filtered through a membrane filter made of cellulose acetate ;

B, Filtered through a membrane filter made of cellulose acetate, and then 3 m/X5

samples were heat

water ;

C. Same as (B) but heating time was 30 seconds ;
D, Filtered through a membrane filter made of mixed cellulose ester.

Samples were kept in an auto sampler of HPLC equipment (at 31-36°C) ;
[, Sucrose ; A, Glucose ; O, Fructose ;
* ** See Fig. 5

Sucrose concentration (% (w/v))

ed with microwave oven for 20 seconds, and cooled in running

|

Squeeze edible part of fruit

'

-

Filter through polyester gauze

(immediately)

.

-

Dilute 200 times with water

|

!

‘ﬁer through membrane filter (cellulose nitrate, 0.2 uﬂ

:

@t to boiling by microwave oven and cool in running waberJ

I

0 1

Fig. 7

on sucrose degradation of

2

Bailey A’ grape juice

3 4
Hours after squeezing

‘Muscat

Effect of dilution with distilled water

HPLC determination

Column; SCR-101C
Mobile phase: H,O

Column temperature: 80 T
Flow rate: 1.0m/ /' min

Detector: differential refractometer

Sample volume: 40u!

w4 2EA), EHORKMAEA S bOEELOOE,

B

¥

Gyyanihy, Aoy, AFd, =hvFvEBL
o7 FoosEEOREEISWT, HPLC i &) HE il
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Fig.8 An example of simplified preparation
for HPLC analysis of sugar concentra-

tion in fruits

Squeezed juice from fruits except grape may
be stored for 24 hours after microwave
treatment (see Fig. 5.).
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