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Determination of the degree of alpha conversion of starch by HPLC using refractive index detector

Tatsuro KANNO*, Yuki YAMAOKAX*, Ken-ichiro MORI***, Yoshihisa IKEDA* and Kiyotaka NAKAYAMA*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan
**Present address: Higashimikawa Agriculture, Forestry and Fisheries Office, Aichi Prefectural Government
11-40, Takayama, Imure-chou, Toyohashi, Aichi 440-0833 Japan

In the Customs Analysis Method, “Analysis method for a-starch in starch products”, the titration method is stipulated as a
quantitative method of analyzing glucose content. Since last year, we have studied the high performance liquid
chromatography (HPLC) method as an alternative to the titration method. In last year’s study, Noichi and his group found
that the glucose content determined by HPLC using evaporative light scattering detector (ELSD) was almost the same as the
data obtained by the titration method. On the other hand, when using refractive index detector (RID) as a detector, the
sample with a lower degree of alpha conversion showed a tendency that the glucose content determined by HPLC using RID
was different from that determined by the titration method. Consequently, in this study, we prepared many more types of test
samples than last year’s study and statistically compared the data obtained by the HPLC method with RID and ELSD. As a
result, when conducting the analysis six times, we found that the degrees of alpha conversion of pre-gelatinized starches
determined by using the HPLC method using RID coincided with those using the HPLC method with ELSD.
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Fig.1 Procedure of determining the degree of alpha conversion.

I and Il in the formula are glucose content in test solution | and II,
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Table 1 Repeatability of the degree of alpha conversion determined by HPLC method with RID and ELSD
the degree of alpha conversion (%)
the content ratio of pre-gelatinized starches in test sample
100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
1 100.7 94.9 85.2 79.3 84.0 61.8 56.6 42.2 45.6 224 236
2 98.3 94.1 84.4 77.0 70.5 58.8 55.8 39.2 435 20.1 19.8
3 98.2 92.8 84.3 75.0 70.2 58.3 55.8 38.8 35.8 17.8 17.0
4 98.2 91.6 83.9 74.8 69.8 57.7 55.6 38.7 355 15.2 15.0
RID 5 97.2 90.3 83.8 74.2 68.9 57.0 51.6 349 334 15.0 14.7
6 | %6 8.7 87 730 64.9 55.5 50.4 334 30.7 11.7 1z
Ave. 98.2 92.2 84.2 75.5 714 58.2 54.3 37.8 374 17.0 16.9
SD 1.27 1.89 0.53 2.05 5.96 1.95 2.39 293 5.35 3.53 3.97
1 99.6 90.3 86.4 78.8 79.0 63.6 55.7 41.6 425 26.0 19.9
2 96.7 90.3 86.4 76.6 70.0 59.9 53.8 40.0 36.5 22.7 18.9
3 96.5 90.2 85.0 75.9 69.3 58.6 52.1 39.4 344 20.3 17.1
4 96.5 90.2 84.0 75.4 67.4 58.2 50.9 39.1 31.0 19.1 17.1
ELSD 5 95.7 89.4 83.1 724 67.1 57.8 48.6 34.7 28.7 175 14.6
6 94.8 88.1 83.1 70.5 63.7 55.8 458 33.6 25.6 17.3 12.8
Ave 966___852;_847 74.9 69.4 59.0 51.2 38.1 33.1 20.5 167 )
SD 1.49 0.79 1.37 272 474 2.40 3.26 2.90 5.51 3.04 2.40

Ave. : Average
SD : Standard Deviation
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Table 2 p-value (Test for equality of variance)

the content ratio of pre-gelatinized starches in test sample

100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
p-value 0.73 0.08 0.06 0.55 0.63 0.66 0.51 0.98 0.95 0.75 0.29
32 3y RID
Fig.2-1 Fig.2-2 RID ELSD
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RID Y =0.8547X+15.739
ELSD R? = 0.9835 ELSD Y =
RID 40% 0.8394X+15.663 R? = 0.9931
1040 (a)
]
Wy - t
&0 ¢ .
? (LIRS [ ] i
e .
ER ' ]
o 4
A L)
2 i "
o 2 $
¥ W
b Ld
= A
10 i §
1]
0 20 20 i} B0 oo
Content retio of pro-peletinized starches in rest sample (%)
(b)
i - -
z .
i’ o0 " 2
_f ’.--"
5 g 2
!.: -
Y om * »
= et
T El -
2 .. *
o ] i
i e
y AN * ¥
Al B0 ___.-"‘-'
B ol ¥ —0.8547x+ 15,730
z L R - 0.4984%5
i
L
] 20 40 Lri] ] g
Cuombent ralio of pre welalindoed slomches in les) sample (%)

Fig.2-1 Relationship between the degree of alpha conversion and the content ratio of pre-gelatinized starches in test sample (RID).

(a) shows six determinations of the degree of alpha conversion of each test sample.
(b) shows the average determination of the degree of alpha conversion of each test sample.
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Fig.2-2 Relationship between the degree of alpha conversion and the content ratio of pre-gelatinized starches in test sample (ELSD).
(a) shows six determinations of the degree of alpha conversion of each test sample.
(b) shows the average determination of the degree of alpha conversion of each test sample.
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