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Rapid and Quantitative Analysis of Exogenous Maltodextrin in Pueraria

lobata Extract by Mid-infrared

L1 Yan-qing, DING Shan-shan, GUO De-hui
(YYantai New Era Health Industry Co. Ltd., Yantai 264006, China)

Abstract: Due to the requirements of the production process and storage of Chinese herbal extracts, a certain amount of maltodextrin is
added. At present, there is no standard method for determining the content of maltodextrin in Chinese herbal extracts in China and overseas. This
study aimed to establish a method for rapid determination of the maltodextrin content in the mixed Pueraria extract powder. Using 88 samples
of Pueraria lobata extract powders containing different contents of maltodextrin as the experimental materials, and the mid-infrared spectra of
samples with known maltodextrin contents were collected. Baseline correction and normalization pretreatment were performed on the infrared
spectra, and the quantitative model was established based on the partial least squares regression method. The results showed that the quantitative
model had good prediction effect, and the prediction model had strong stability and high prediction precision with the decision coefficient (R?) as
0.9819 and standard deviation as 3.205. The mid-infrared spectroscopy technique can quickly quantify the content of maltodextrin in Pueraria
lobata extract, and effectively monitor the extract market to avoid substituting shoddy products for quality products, thereby providing technical
support to the market supervision department.
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Table 1 Sample details

HRHS HekR PAEES AFHHEN

Mo S Rlg Rk F e EI%

1 kiR 1 RIEE 0.0109 0.5007 2.18
2 K1 e 0.0119 0.5007 2.38
3 kR 2 A ELE 0.0139 0.5007 2.78
4 kR 2 IAIEE 0.0178 0.5036 353
5 %)k 3 A IESE 0.0208 0.5006 4.16
6 X% 3 e 0.0269 0.5031 535
7 R 4 A ESE 0.0337 0.5034 6.69
8 R 4 IAEE 0.0359 0.5039 7.12
9 %1 A ESE 0.0428 0.5068 8.45
10 K1 e 0.0468 0.5032 9.30
1 R 2 A ESE 0.0503 0.5008 10.04
12 R 2 e 0.0572 0.5007 11.42
13 kiR 3 ARIEE 0.0632 0.5041 1254
14 kiR 3 IR 0.0663 0.5019 13.21
15 kiR 4 RIEE 0.0713 0.5003 14.25
16 kiR 4 IR 0.0763 0.5037 15.15
17 kiR 1 RIEE 0.0812 0.5027 16.15
18 kiR 1 IR 0.0856 0.5027 17.03
19 kiR 2 RIEE 0.0932 0.5037 18.50
20 kiR 2 IR 0.0964 0.5004 19.26
21 *R 3 R 0.1032 0.5010 20.60
22 kiR 3 IR 0.1070 0.5038 21.24
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#EER
23 RIE 4 K EE 0.1104 0.5014 22.02
24 kR 4 IiEdE 0.1161 0.5044 23.02
25 RE 1 K EE 0.1223 0.5018 24.37
26 kR 1 IiEdE 0.1296 0.5017 25.83
27 *E 2 KEE 0.1336 0.5006 26.69
28 KR 2 IiEdE 0.1392 0.5014 27.76
29 *E 3 K EE 0.1431 0.5007 28.58
30 kR 3 IiEdE 0.1474 0.5035 29.28
31 RIE 4 K EE 0.1521 0.5068 30.01
32 kR 4 IiEdE 0.1575 0.5021 31.37
33 *R 1 BEE 0.1610 0.5025 32.04
34 *E 1 e 0.1667 0.5029 33.15
35 R 2 KIEE 0.1717 0.5050 34.00
36 *R 2 IiEdE 0.1763 0.5026 35.08
37 kR 3 BEE 0.1844 0.5009 36.81
38 kR 3 e 0.1882 0.5038 37.36
39 * R 4 BEE 0.1931 0.5068 38.10
40 R4 e 0.1971 0.5054 39.00
41 B 1 KIEE 0.2015 0.5028 40.08
42 *E 1 e 0.2060 0.5014 41.08
43 KR 2 BEE 0.2136 0.5075 42.09
44 R 2 e 0.2170 0.5019 4324
45 kR 3 BEE 0.2231 0.5043 44.24
46 * R 3 e 0.2279 0.5042 45.20
a7 R4 KIEE 0.2310 0.5013 46.08
48 *IR A IiEdf 0.2376 0.5045 47.10
49 B 1 KIEE 0.2430 0.5043 48.19
50 KR 1 TiEdE 0.2464 0.5010 49.18
51 *R 2 KEE 0.2509 0.5012 50.06
52 * R 2 IiEdf 0.2574 0.5004 51.44
53 k%3 BEE 0.2607 0.5013 52.00
54 *E 3 IiEdf 0.2688 0.5030 53.44
55 R4 KIEE 0.2724 0.5011 54.36
56 R4 itk 0.2761 0.4995 55.28
57 *R 1 BEE 0.2820 0.5030 56.06
58 iR 1 itk 0.2874 0.5032 57.11
59 iR 2 KIEE 0.2922 0.5016 58.25
60 iR 2 itk 0.2975 0.5017 59.30
61 kR 3 BEE 0.3021 0.5028 60.08
62 *k 3 S S 0.3080 0.5031 61.22
63 R4 KIEE 0.3130 0.5034 62.18
64 iR 4 itk 0.3182 0.5039 63.15
65 iR 1 KIEE 0.3217 0.5011 64.20
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#EER
66 kR 1 IiEdE 0.3254 0.5003 65.04
67 *R 2 K EE 0.3323 0.5027 66.10
68 KR 2 IiEdE 0.3389 0.4994 67.86
69 *IE 3 K EE 0.3416 0.5013 68.14
70 kR 3 IiEdE 0.3477 0.5021 69.25
71 RIE 4 K EE 0.3545 0.5037 70.38
72 kR 4 IiEdE 0.3573 0.5004 71.40
73 RE 1 K EE 0.3635 0.5006 72.61
74 kR 1 IiEdE 0.3678 0.5019 73.28
75 *R 2 KEE 0.3722 0.5012 74.26
76 *R 2 e 0.3781 0.5004 75.56
77 kR 3 BEE 0.3819 0.5007 76.27
78 kR 3 IiEdE 0.3897 0.5039 77.34
79 * R 4 BEE 0.3933 0.5008 78.53
80 RIR 4 e 0.3964 0.5014 79.06
81 *R 1 BEE 0.4047 0.5024 80.55
82 Ey e 0.4071 0.5022 81.06
83 KR 2 BEE 0.4130 0.5013 82.39
84 R 2 IiEdE 0.4184 0.5018 83.38
85 kR 3 BEE 0.4228 0.5002 84.53
86 kR 3 e 0.4290 0.5038 85.15
87 R4 KIEE 0.4308 0.5001 86.14
88 R iR 4 IEE 0.4357 0.5021 86.78
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Table 2 The results of validation models of malt dextrin

HEms Rk FEES  FERME/A% MIR AL  E4E%
2 kiR 1 IEE 2.38 3.21 -0.8333
4 kiR 2 IEE 3.53 422 -0.6854
6 kB3 IiEE 5.35 6.21 -0.8632
8 kB4 IiEE 7.12 6.87 0.2544
10 kiR 1 IiEgE 9.30 9.54 -0.2395
12 KR 2 IiEgE 11.42 11.12 0.3040
14 kR 3 IiEgE 13.21 13.01 0.1998
16 kR 4 IiEgE 15.15 15.03 0.1179
18 kiR 1 IiEgE 17.03 16.99 0.0380
20 KR 2 IiEgE 19.26 19.53 -0.2654
22 kR 3 IiEgE 21.24 20.77 0.4687
24 kR 4 IiEgE 23.02 21.47 1.5520
26 kR 1 IHEE 25.83 27.38 -1.5450
28 KR 2 IEE 27.76 26.95 0.8151
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Fig.5 Results of malt dextrin content for independent validation
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Table 3 Summary statistics of malt dextrin contents

Hohs AFWHEE% RFMHEEFHME%  RSD% ERF0EN BREASEFHME% RSD%
1 19.3 12.8
2 75 13.2
3 12.7 13.0
4 13.7 124
5 145 131
6 15.2 12.0
7 16.9 135
17.40 24.74 12.50 5.18
8 17.1 131
9 19.1 12.9
10 20.6 12.4
11 21.2 118
12 21.6 12.4
13 21.6 115
14 22.6 115
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SIS (3] B 24 2% 5, 2008,32(2):164
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