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Cane sugar in sugar products such as biscuits and sugar confectionery is

usually determined by Lane-Eynon method Hanes's method Bertrand method

etc. But determination of direct reducing sugars contained in small quantities in

sugar products by Lane-Eynon method may present difficult technical problems.

Hanes's method may not be appropriate for examining a large number of samples

in a short period of time.

An intensive research was carried out to examine whether back-titration

method using standard invert sugar solution could be effectively employed for

analysing these samples in a short time. Compared with Hanes's method this

approach was attended with virtually the same result. Back-titration method thus

proved to be the useful way for determining direct reducing sugars in sugar

products.
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Table 1

Table 1 Comparison of sugar recovery
between fill up-filtrate method
and filtrate-fill up method*

Total Direct Cane

30 g/ 500 ml sugars reducing sugar
(%) sugars (%) | (%)

Fill up — Filtrate (1) 22.02 1.87 19.17

Filtrate — Fill up (2) 21.18 1.84 18.34

-2 +0.84 +0.03 +0.77

* Biscuit was used in this experiment
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Table 2 Relationship between direct reducing sugar content and sample amount required
Methods Lane & Eynon Hanes Back-titration
1 105 [ 150] 200 | 250 | 336 os [ 2 [ 3 0 | 15 | 20
nvert sugar
(mg/100 ml) (mg) (ml)
Titer (ml) so | 4] 25 | 20] 15 -1 - 1 - 10 [ 15 | 20
Dilution (g/500 mi) (g/500 ml) (g/500 ml)
0.5 105 150 200 250 336 50 200 300 150 100 50
1.0 53 75 100 125 168 25 100 150 75 50 25
@ 1.5 35 50 67 83 112 17 67 100 50 33 17
g1 20 26 38 50 63| 84 13 50 75 38 25 13
i 2.5 21 30 40 50 67 10 40 60 30 20 10
§ 3.0 18 25 33 42 56 8 33 50 25 17 8
E 4.0 13 18 25 31 42 6 25 38 19 13 6
g 5.0 11 15 20 25 34 ) 20 30 15 10 5
5] 100 5 8| 10 13 17 3 10 15 8 5 3
15.0 4 5 8 11 2 7 10 2
20.0 4 N 6 8 1 S 8 4 2 1
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Table 4 Comparison of the values of the direct
reducing sugar contents determined by
three methods at different sample amounts

Amounts Lane Hanes Back
Samples | (o/500mD) | (%) % %)
o 10 - 1.70 1.72
Biscuit .
. 30 1.70 1.72 1.72
stick
50 not clear 1.72 |1.72+£0.05
10 - 2.28 2.30
Cheese
. 30 2.27 2.30 2.30
stick
50 not clear 2.06 |2.06+0.05
5 - - 5.57
Sugar con-
. 10 5.57 5.57 5.57
fectionery
20 not clear 5.51 5.53

Lane: Lane-Eynon method

Back: Back-titration method

Hanes: Hanes’'s method

Table 4 not clear: End point was not clear
Table 3 Comparison of the values determined by two methods
at different sample amounts and filtrate volumes
Filtrate Time of
Samples | Sample fil tr-
and sugar | amount | Sugars 200 mil 250 ml 500 ml 1,000 ml ation
content :
® Lane | Back | Lane | Back | Lane Back Lane Back ((minutes)

Biscuit 10 D.S — 1.51 - 1.58 - 1.72 - 1.72 10
stick T.S 19.06 | 19.06 | '19.90 | 19.90 | 20.88 20.88 20.88 20.88
DS 1.72 30 DS - 1.35 1.65 1.44 1.70 1.72 1.7+0.2 1.72 55
T.S 20.88 T.S 18.65 | 18.82 | 19.01 19.24 | 20.05 20.10 |20.0+0.2 | 20.20
CS 1820 50 D.S |notclear | 1.41 |notclear| 1.51 |notclear |notclear| 1.7+0.2 | 1.7+0.2 45

T.S |notclear | 19.91 inotclear | 19.85 |not clear |not clear |20.0+0.3 [20.0£0.4
Cheese 10 D.S - 1.98 - 2.05 - 2.30 - 2.30 5
stick T.S 7.55 7.58 7.81 7.80 8.20 8.20 8.20 8.20
DS  2.30 30 D.S 1.90 | 2.24 1.99 2.28 2.32 2.34 | 2.3x0.2 2.32 S0
TS 8.20 T.S 7.21 7.25 7.60 7.63 |not clear 7.90 8.2£0.4 | 8.2:0.4

D.S. |notclear | 2.21 [notclear| 2.26 |not clear |notclear | 2.3+0.6 | 2.3+0.6
CS 560 ¢4 105

T.S |notclear | 7.68 |notclear| 7.74 |not clear |not clear | 8.2+0.6 | 8.2+0.4
Sugar con- s D.S - 5.28 - 5.31 - 5.57 - 5.57 30
fectionery T.S 76.10 | 76.22 | 76.61 | 76.82 | 77.50 71.50 77.50 77.61
DS 5.57 10 DS 5.38 | 5.38 542 5.44 5.52 5.55 5.52 5.55 05
TS 77.50 T.S 76.57 |1 76.70 | 76.93 | 77.01 | 77.20 77.21 77.41 77.40
CS 6830 26 DS 5.46 5.46 5.48 5.50 [5.5+0.6 |5.5t0.4 |5.5£0.6 |5.5+0.4 180

T.S 76.51 | 76.63 | 76.92 | 77.01 |77.0£0.6 {77.0£0.4 {77.0+0.6 |77.0:0.4

Lane: Lane-Eynon method
D.S: Direct reducing sugar
Figures show sugar contents(%)(determined values)

Back: Back-titration method
T.S: Total sugar

not clear: End point was not clear

C.S: Cane sugar



Table 5

Table 5

Table 5 Comparison of the results determin-

ed by Lane-Eynon, Hanes and Back-

titration methods

Samples Sug;ga(]%) Direct reducing sugars (%)
Lane Lane Hanes Back

20.81 1.76 1.68 1.68

Biscuit 20.80 1.69 1.67 1.68
Stick 20.88 1.64 1.68 1.67
(50g/500ml) 20.74 1.59 1.66 1.68
21.02 1.71 1.69 1.67

Average 20.85 1.68 1.68 1.68
8.10 2.12 2.08 2.09

Cheese 8.04 2.11 2.08 2.10
Stick 8.21 2.13 2.08 2.08
(50g/500ml) 8.18 2.13 2.06 2.09
8.12 2.09 2.09 2.09

Average 8.13 2.12 2.06 2.09
77.32 5.46 5.35 5.38

Sugar con- 78.06 5.26 5.36 5.34
fectionery 77.68 5.38 5.38 5.36
(15g/500ml) 77.99 5.43 5.37 5.36
77.55 5.41 5.35 5.38

Average 77.52 5.39 5.36 5.36

Lane: Lane-Eynon method

Hanes: Hanes’'s method

Back: Back-titration method

1)

2)

3)
4)

1
2)

3)
4)

1
2)
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Table 6 Recoveries of the invert sugar added into the samples

Total Direct reducing Added Recovery Recovery
Samples sugars sugars (mg/200ml) Ratio (%)
(%) (mg/20ml) (%) (mg) Lane Back Lane Back
o 20.81 20.4 1.68 10 30.7 30.4 100.99 100.00
Biscuit 20.80 20.4 1.68 10 30.6 30.5 100.66 100.33
stick 20.88 20.3 1.67 10 30.0 303 98.68 99.67
(30g/500ml) 20.74 204 1.68 10 30.1 304 99.01 100.00
21.02 20.3 1.67 10 30.8 30.3 101.32 99.34
Average 20.85 20.4 1.68 10 30.4 30.4 100.00 100.00
8.10 25.2 2.09 10 35.5 35.2 100.85 100.00
Cheese 8.04 25.3 2.10 10 35.4 35.3 100.57 100.28
stick 8.21 25.1 2.08 10 35.6 35.1 101.14 99.72
(30g/500ml) 8.18 25.2 2.09 10 35.6 35.2 101.14 100.00
8.12 25.2 2.09 10 35.2 35.2 100.00 100.00
Average 8.13 25.2 2.09 10 35.5 35.2 100.85 100.00
77.32 22.5 5.38 10 32.8 32.5 101.23 100.31
Sugar con- 78.06 22.3 5.34 10 32.0 324 98.79 100.00
fectionery 77.68 22.4 5.36 10 32.5 323 100.31 99.69
(10g/500m1) 77.99 22.4 5.36 10 32.7 324 100.93 100.00
71.55 22.5 5.38 10 326 - 32.5 100.62 100.31
Average 77.52 22.4 5.36 10 32.5 32.4 100.31 100.00
80.72 19.4 22.27 10 29.4 29.4 100.00 100.00
Candy 80.65 19.4 32.27 10 29.6 29.4 100.68 100.00
(15¢/500m1) 81.02 19.6 32.60 10 29.4 29.3 100.00 99.66
80.35 19.2 31.91 10 29.2 29.3 99.31 99.66
80.96 19.6 32.60 10 29.6 29.5 100.68 100.34
Average 80.74 19.4 32.33 10 29.4 29.4 100.00 100.00
Lane: Lane-Eynon method Hanes: Hanes's method Back: Back-titration method

Table 7 Comparison of three methods for the determination of direct reducing sugars

Total sugars
Sample Filtration| Analyti- | Number | Number

Samples Methods | amount | Titer * time | cal time of of End Filtrate T
(2/500ml) (minutes)|(minutes)| reagents lappliances POt (ml) Titer
Biscuit Lane 44 34 35 17 3 few not clear | 25/200 214
stick 29 1 30 43 8 many clear 25/200 1.5
D.S 1.7 | Hanes 58 2 40 43 8 many clear 25/200 3.0
TfS 21.0 88 3 90 43 8 many clear 25/200 4.6

C. 8.3

5 1 Back 14 20 15 15 4 | few clear 50/200 34.2
Cheese Lane 32 34 55 17 3 few not clear | 100/200 18.8
DSUCk ) 22 1 45 43 8 | many clear | 50/200 0.9
TlSS 8.3 Hanes 43 2 © 90 43 8 many clear 50/200 1.8
C‘S 5.6 65 3 120 43 8 many clear 50/200 2.7
Back 11 20 25 15 4 few clear 200/250 34.9
20 16 40 15 4 few clear 100/200 304
Sugar con- Lane 13 34 105 17 3 few clear 25/200 19.7
fectionery 9 1 90 43 8 many clear 20/200 1.4
DS 56 Hanes 18 2 120 43 8 many clear 20/200 2.8
TS 775 27 3 180 43 8 many - clear 20/200 4.2
CS 683 | pack 45 | 20 25 15 4 | few clear | 50/200 32.7

Lane: Lane-Eynon method Hanes: Hanes's method Back: Back-titration method
* Lane-Eynon method and Back titration method: ml, Hanes’s method: mg
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