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HPLC Fingerprint and Alkaloid Content Changes in Germination Process of Malt
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(1. College of Pharmacy, Hubei University of Chinese Medicine, Wuhan 430065, China;
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[ Abstract | Objective: To study the HPLC fingerprint and the dynamic changes of alkaloid substances
from the long malt with different sprout length in the germination process, and optimize the suitable sprout length
from the perspective of chemical composition. Method: WondaSil® C, column (4.6 mm x 250 mm, 5 pm)
was used with methanol (A) -0.1 mol-L 'potassium dihydrogen phosphate (B) as the mobile phase for gradient
elution at a flow rate of 1.0 mL-min . The detection wavelength was set at 270 nm and column temperature was
25 C. The fingerprints for 10 batches of malt medicinal materials were set up, and their similarity assay was
carried out to evaluate their quality by Similarity Evaluation System for Chromatographic Fingerprini of TCM
(2004 A edition) , and HPLC fingerprints of malt in the germination process were compared in the same condition.
The dynamic changes of alkaloid substances in malt germination process were studied by HPLC and acid
colorimetry. Result; There were nineteen common peaks in the fingerprints of ten batches of samples, of which
peak 7 was hordenine. Peaks 5, 7, 8,10, 12, 15, 16, and 17 were newly added after the germination of barley.
The peak area of peaks 1, 6, 9 and 13 was gradually increased and then decreased to reach the maximum at the

sprout length of 0. 75 c¢m; and the peak area of peak 3, 5, 8, 17, 18 and 19 was gradually increased and then
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maintained stable in malt germination process. The content of total alkaloid was the largest at malt sprout length of

0.75 c¢cm. Conclusion: The establishment of HPLC fingerprints of malt can provide reference for the quality control

of malt medicinal materials. The chemical compositions of malt have obvious changes in the germination process.

The optimal sprout length shall be 0. 75-1. 00 ¢m with the content of alkaloid in malt as the index.
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Fig.1 Mate HPLC at different wavelengths
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Table 1 Relative retention time of common peaks in fingerprint spectra of 10 batches of malt
No. 2 3 4 5 7 8 10 11 12 13 14 15 16 17 18 19
S1 0. 47 0.55 0.58 0.73 0.82 0.89 1.17 1.20 1.31 1.58 1. 64 1.70 1.76  2.46 2.81 2.91
S2 0. 47 0.55 0.58 0.73 0.83 0.89 1.17 1.21 1.32 1.59 1. 64 1.70 1.76  2.45 2.81 2.91
S3 0.47 0.55 0.58 0.73 0.83 0.89 1.17 1.21 1.32 1.59 1. 65 1.70 1.76  2.45 2.81 2.91
sS4 0.46  0.55 0.59 0.73 0.83 0.89 1.17 1.21 1.32 1.59 1. 65 1.70 1.76  2.46 2.82 2.92
S5 0.47 0.55 0.59 0.73 0. 82 0. 89 1.17 1.21 1.31 1.59 1. 64 1.70 1.76 2.46 2.81 2.91
S6 0. 46 0.55 0.59 0.72 0.83 0. 89 1.17 1.21 1.31 1.59 1. 64 1.70 1.76 2.45 2.81 2.91
S7 0. 47 0.55 0.59 0.72  0.83 0.88 1. 16 1.21 1.31 1.59 1. 64 1. 69 1.75 2.45 2.81 2.91
S8 0. 47 0.54  0.59 0.72  0.84 0.88 1. 16 1.21 1.31 1.59 1. 64 1. 69 1.75 2.45 2.81 2.91
S9 0.47 0.55 0.59 0.73 0. 84 0.88 1. 16 1.21 1.31 1.59 1. 64 1. 69 1.75 2.45 2.81 2.91
S10  0.47 0.55 0.59 0.72  0.84 0.88 1. 16 1.21 1.31 1.58 1. 64 1. 69 1.75 2.45 2.81 2.91

TE:9 S5 % 1.00(K 2 [) ;1 S 0.34,6 51431 0.78,

F2 10 EFHEYEE P FEMETIERTR

Table 2 Relative peak areas of common peaks in fingerprint spectra of 10 batches of malt
No. 1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19
S1 0.92 0.28 1.83 0.48 0.23 0.81 0.16 0.18 0.14 0.08 0.27 0.69 0.49 0.16 0.31 0.27 0.16 0.27
S2 0.99 0.28 1.90 0.51 0.24 0.8 0.16 0.17 0.15 0.09 0.30 0.69 0.50 0.16 0.33 0.26 0.16 0.27
S3 0.89 0.26 1.75 0.47 0.21 0.74 0.16 0.16 0.13 0.08 0.27 0.64 0.47 0.15 0.31 0.25 0.15 0.26
sS4 0.99 0.30 1.89 0.49 0.24 0.81 0.16 0.17 0.15 0.09 0.28 0.70 0.48 0.16 0.33 0.26 0.16 0.29
S5 0.94 0.28 1.80 0.49 0.24 0.78 0.18 0.16 0.14 0.09 0.27 0.65 0.46 0.16 0.31 0.25 0.16 0.26
S6 0.99 0.30 1.91 0.54 0.24 0.81 0.16 0.17 0.15 0.09 0.28 0.70 0.47 0.16 0.33 0.26 0.17 0.28
S7 0.97 0.29 1.8 0.50 0.24 0.76 0.18 0.16 0.14 0.09 0.29 0.69 0.51 0.16 0.31 0.26 0.17 0.28
S8 0.93 0.27 1.73 0.48 0.23 0.77 0.16 0.15 0.14 0.08 0.28 0.65 0.47 0.14 0.29 0.26 0.16 0.27
S9 0.97 0.28 1.81 0.49 0.24 0.80 0.16 0.17 0.15 0.09 0.27 0.69 0.48 0.16 0.31 0.25 0.17 0.25
S10  0.95 0.27 1.78 0.49 0.24 0.80 0.16 0.16 0.14 0.08 0.29 0.66 0.47 0.16 0.31 0.26 .16 0.26
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£33 10 HEZFAHMIELEERMUE
Table 3 Fingerprint spectra similarity of 10 batches of malt

W1, 10 Htb A2 ZF K dh (ST ~ S10) 5505 B3 R4 AH 1L
JEY > 0.9, BLHTHEE ST Y 10 b 22 25 25 B A7 B 1 1
— ¥ ABLEE R

No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 R

S1 1. 000 0.991 0.995 0.992 0.986 0.992 0.991 0.985 0.987 0.996 0.995
S2 0.991 1. 000 0.990 0.993 0.990 0.996 0.994 0. 989 0.991 0.995 0. 996
S3 0.995 0.990 1. 000 0. 994 0.990 0.994 0.994 0.989 0.990 1. 000 0.999
S4 0.992 0.993 0. 994 1. 000 0.993 1. 000 0.994 0.985 0.990 0.996 0.994
S5 0.986 0.990 0.990 0.993 1. 000 0.993 0.987 0. 981 0.992 0.989 0.993
S6 0.992 0.996 0.994 1. 000 0.993 1. 000 0.994 0. 985 0.990 0.996 0.999
S7 0.991 0.994 0.994 0.994 0.987 0.994 1. 000 0.985 0.996 0.995 0. 996
S8 0. 985 0. 989 0. 989 0. 985 0. 981 0. 985 0. 985 1. 000 0.992 0.999 0. 998
S9 0.987 0.991 0.990 0. 990 0.992 0.990 0. 996 0.992 1. 000 0.991 0.992
S10 0.996 0.995 1. 000 0. 996 0.989 0.996 0.995 0.999 0.991 1. 000 0.999
R 0.995 0.996 0.999 0.994 0.993 0.999 0. 996 0. 998 0.992 0.999 1. 000
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Gae

2.7.1 AFZFRKEZFROUENELE MAFEZK
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B <0.9,
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Fig.3 HPLC overlay of different buds of malt
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Table 4 Fingerprint spectra similarity of different buds of malt
No. SO S11 S12 S13 S14 S15 S16 S17 S18 R
SO 1. 000 0.928 0. 870 0. 829 0. 891 0. 844 0.734 0. 881 0. 880 0. 838
S11 0.928 1. 000 0.983 0. 966 0.983 0.975 0.913 0. 981 0.981 0.973
S12 0. 870 0.983 1. 000 0.992 0.987 0.995 0.957 0. 990 0. 990 0. 996
S13 0. 829 0. 966 0.992 1. 000 0.979 0.991 0.977 0. 986 0.986 0. 996
S14 0. 891 0.983 0.987 0.979 1. 000 0.982 0. 949 0.982 0.982 0.984
S15 0. 844 0.975 0.995 0.991 0.982 1. 000 0. 968 0. 985 0. 985 0. 996
S16 0.734 0.913 0.957 0.977 0.949 0. 968 1. 000 0. 940 0.941 0.972
S17 0. 881 0.981 0.990 0.986 0.982 0.985 0. 940 1. 000 1. 000 0.988
S18 0. 880 0. 981 0.990 0. 986 0.982 0. 985 0. 941 1. 000 1. 000 0.988
R 0. 838 0.973 0.996 0. 996 0.984 0. 996 0.972 0.988 0.988 1. 000

ERUT RS SN TS Sl SR /L YN A |t
EES,

x5 AAFKEFHIEVYBRAEZFENRESTH

Table 5 Content of total alkaloid and hordenine in different buds

of malt -1

ne:g

No. 2FR(HIE) /em B K221
SO 0. 00 71.18 0

S11 0.25 56. 06 10.92
S12 0.49 74.07 29.36
S13 0.74 89.35 37.34
S14 0.98 88. 87 39.76
S15 1.24 84. 69 51.35
S16 1.51 81.95 31. 40
S17 1.76 76. 81 33.79
S18 2.04 71.98 35.40
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