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Determination of Glucose Distribution of Potato Tuber Using Blood Glucose
Meter and Its Application to Estimate Processing Quality
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Abstract: In an effort to investigate special distribution of glucose content of potato tuber of a cultivar ‘Superior’ after harvest,
a whole tuber was longitudinally cut into halves and cut-surface was divided into 11 regions. Approximate glucose concentration
of each section was determined using a commercial blood glucose meter. Higher level of glucose was detected in the outer
layers of tissue than inner part of tuber although there were lower coefficients of variation value, 37.4% and 34.1% among
individual tubers and among defined sections, respectively. A positive correlation between the whole tuber and individual section
was existed in glucose content, where the central pith tissue gave the highest coefficient (r = 0.921) and bud end tissue did
the lowest (r = 0.544). Glucose content of the tubers stored for 4 months at 2.0°C was 5.5 fold higher compared to the tubers
kept in ambient temperature. The chip color of the former tubers was much brighter than those of the latter tubers. The result
obtained in the present study suggests that the blood glucose meter can be used to a rapid and simple evaluation of glucose
content and therein be applied to estimate the processing quality of potato tubers during postharvest handling.
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Fig. 1. The relationship between standard glucose solution
and readings from the commercial blood glucose meter used
in the experiment.
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Fig. 2. A cross section of tuber longitudinally cut into halves
and divided into 11 regions. Among these sectors, only A,
BI, BO, CI, CO, DI, DO, and E sectors were sampled for
determining glucose content using a blood glucose meter.
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Table 1. Correlation between readings of blood glucose meter
from different regions and their mean values from ‘Superior’
potato tuber”.

Section” Y=ax+b Mean_l v

a b (mg-dL7) (%)
A 0.448 108.3 0.782 1323 89.1
BO 0.728 33.7 0.853 183.8 43.0
co 0.709 24.3 0.852 201.9 40.2
DO 0.714 36.0 0.760 184.0 39.0
BI 0.489 93.6 0.828 151.0 75.6
Cl 0.755 42.2 0.921 166.0 49.6
DI 0.628 56.1 0.672 177.5 40.7
E 0.530 91.6 0.544 143.3 48.4

“Total 30 tubers were used for measurement.
YA whole tuber was longitudinally cut into halves and divided
into 11 regions. See Fig. 2 for details.
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Fig. 4. Distribution of readings obtained by the blood glucose
meter from the macerated tissue of ‘Superior’ potato tuber.
A whole tuber was longitudinally cut into halves and divided
into 11 regions and then 2 x 2 cm tissue fragment from
each region was macerated with a commercial extractor.
Total 30 tubers were used for measurement.
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Table 2. Correlation between readings of blood glucose meter
from different regions and their mean using the macerated
tissue ‘Superior’ potato tuber”.

Section” Y=ax+b Mean_l cv
a b (mg-dL”) (%)

A 0.429 96.9 0.760 152.9 73.1
BO 0.642 62.0 0.837 156.7 52.5
Cco 0.562 60.2 0.727 182.3 44.7
DO 0.771 21.8 0.795 182.5 35.6
BI 0.538 819 0.868 149.8 67.9
CI 0.857 27.7 0.907 157.2 42.4
DI 0.599 68.4 0.676 157.3 45.3
0.567 71.0 0.618 161.5 42.5

”A total of 30 tubers were used for measurement.
YA whole tuber was longitudinally cut into halves and divided
into 11 regions. See Fig. 2 for details.

thal B 1% HE7F QQoK(Pritchard and Scanlon, 1997). ‘Russet
Burbank’= Y7 o] WR7} o fET) ko] #8kal, £714
GR7F =30 :Lﬂl*7 ‘Shepody’ o A= E=T} 4“*3
307 ok S SlRo} kel Rtk 2 7] B
o WA 24 el & THepe] ) Y3tk ol
& mEgte] 2437} Uzl eiRr) ozt e Aow
el tHTables 1 and 2).
a0l ZRle] A& 5 o SRkt ZRKE Aol st
8} 5 47jelg 2°Co] AR o] THRE A
5”7]94 g A9 17 BF] ¥SHE H|ashicHTable
3). S AFEolA] 474 AT Sl gAfe] vlEL 108
o] i, "k 3°Cof| A 17§t A7t AR H|Fo]
106, 470 AE Al A= 1.090] 3t
54712 ST 2 TS A0l 1723
mg-dL", A2x4 17} Yol B3t 456.6mg-dL" & B,
A 2ol 470 7t Ao A 945, Tmg-dL 2 Lrebst
CHTable 3). A4 478 9] “u] W7 o] £t FFE
F7I7E Aol AR WA o ol Blsl 5.5uiY =
Atk
e, A - AAE 7hasto] v AR A
2 Aol A AR A Aol Lgke] ul-e- A vt
WAL A% 1714, 33.6; 4704, 37.3), A2olA] ARt
HAo A= Lte] 53.124 Aiid oz &4 yebdth Lk
& T AT 25 o] B S oufstEE A2

-

=
=

2]



176 Kor. J. Hort. Sci. Technol. 32(2), April 2014

Table 3. Comparison of quality parameters in processing potato tuber (cv. Superior) during storage”.

Quality parameter

Ambient temperature

Low temperature (2°C)

(4 month) 1 month 4 month
Specific gravity 1.08 + 0.00 1.06 + 0.01 1.09 + 0.01
Glucose (mg-dL™) 172.3 + 87.6 456.6 + 86.2 945.7 + 120
Color (Hunter ‘L") 531 + 4.7 33.6 + 2.7 373 + 35
Oxidation potential (0.D. 475 nm) 147 + 0.24 1.15 £ 0.22 0.90 + 0.08

"Specific gravity of individual tubers from storage was determined and then tubers was dissected as described in materials
and method (n = 30). For the chip color evaluation, 1 mm thick slices was cut using a commercial slicer, and then fried
at 180°C for 3 min.

Fig. 5. Comparison of chip color obtained from potato tubers
kept under 2°C and ambient temperature for 4 month. Tissue
slices were made using a commercial slicer with 1.0 mm
thick and then fried at 180°C for 3 min. A, 2°C for 1 month;
B, 2°C for 4 month; C, ambient temperature 4 month.
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