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biological potency determination method of digestible TCM based on the detection of digestive enzyme activity was studied and
combined with traditional discussions to explore the quality control method of digestible TCM. Methods Shanzha (Crataegi
Fructus), Liushenqu (Massa Medicata Fermentata), Maiya (Hordei Fructus Germinatus) and Guya (Setariae Fructus Germinatus)
were used as objects of study to screen the digestive enzyme types. The “parallel line method of qualitative reaction” was used to
establish a method for determining the biological potency of Chinese herbal medicine based on enzyme activity, and the
methodology was investigated to determine the biological potency of 10 batches of each drug; The viscosity determination of nutrient
paste was used to verify the difference of viscosity reducing activities of each drug with different potencies, and to evaluate the
correlation between the activity and potency of each enzyme and the drug quality. Results The results showed that the r? of the
standard curves of each enzyme activity determination method was greater than 0.99, and there was a good linear relationship
between the absorbance and the product concentration; Combined with the experimental results and traditional discussion, Crataegi
Fructus was good at treating dyspepsia caused by meat and had the largest protease activity potency coefficient in the comprehensive
potency coefficient; Massa Medicata Fermentata was good at treating dyspepsia caused by cereal wine but had the largest lipase
activity potency coefficient in the comprehensive potency coefficient; Hordei Fructus Germinatus and Setariae Fructus Germinatus
were good at treating dyspepsia caused by starch and had the largest amylase activity potency coefficient in the comprehensive
potency coefficient, so the protease, lipase and amylase were selected as standard enzymes for Crataegi Fructus, Massa Medicata
Fermentata, Hordei Fructus Germinatus and Setariae Fructus Germinatus respectively. The dose effect curve of the test article
preparation method used in the experiment was similar to that of the positive drug pepsin tablets, and the repeatability, precision and
intermediate precision inspection results met the requirements; The potency of 10 batches of samples of each drug varied greatly,
with Crataegi Fructus protease activity ranging from 175.40 to 330.66 U/mg, Massa Medicata Fermentata lipase activity ranging
from 187.36 to 858.61 U/mg, Hordei Fructus Germinatus amylase activity ranging from 6.18 to 19.35 U/mg, and Setariae Fructus
Germinatus amylase activity ranging from 1.87 to 7.79 U/mg. The validation test results showed that the higher corresponding titer
of each drug sample, the more obvious reduction of the viscosity of the nutrient paste, indicating that there was a high correlation
between the enzyme activity titer and the drug quality. Conclusion The research results show that the method for determining the
biological potency of TCM for digestion based on digestive enzyme activity established in this paper is reliable and can be used to
reflect the quality of some digestive TCM, and can provide a reference for the quality standard research of TCM for digestion.

Key words: traditional Chinese medicine for digestion; protease; lipase; amylase; biological activity determination; quality standard;
Crataegi Fructus; Massa Medicata Fermentata; Hordei Fructus Germinatus; Setariae Fructus Germinatus; biological potency
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Table 2 Investigation results of methods for determining
activity and titer of standard enzymes of TCM for digestion
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%3 WEREHREBEENEN (n=3)
Table 3 Activity and titer of protease in different batches of
Crataegi Fructus (n = 3)

*x5 EFAEHOEHEGTENRM (n=3)
Table 5 Amylase activity and titer of different batches of
Hordei Fructus Germinatus (n = 3)

SR Bl FL/
. B
ey 0.6 0.36 0.216  0.1296
(Umg™) %
mg-mL! mgmL? mg:-mL mgmL™

. SR L BNl FL/
s 4 2.4 144  0.864
(Umg™) %
mg-mL? mg-mL? mg-mL?* mg-mL™*?

S1 0.63 0.39 0.23 0.13 325.22 18.38
S2 0.37 0.22 0.12 0.07 175.40 21.50
S3 0.45 0.27 0.16 0.09 222.95 27.35
S4 0.72 0.43 0.22 0.12 330.66 9.01
S5 0.64 0.36 0.22 0.12 305.47 13.10
S6 0.70 0.39 0.23 0.13 328.22 10.68
S7 0.64 0.37 0.23 0.12 313.44 15.18
S8 0.52 0.28 0.18 0.10 250.50 18.60
S9 0.54 0.31 0.18 0.10 258.49 13.49
S10  0.63 0.35 0.21 0.12 297.27 1271

M1 0.75 0.46 0.27 0.14 1935 147
M2 0.48 0.26 0.15 0.06 9.98 242
M3 0.48 0.26 0.14 0.06 10.00 243
M4 0.75 0.43 0.24 0.11 1751 1.63
M5 0.50 0.26 0.15 0.06 986 2.36
M6 0.72 0.40 0.23 0.10 1652 154
M7 0.47 0.28 0.16 0.09 10.29 1.18
M8 0.43 0.25 0.15 0.07 9.10 1.08
M9 0.65 0.41 0.25 0.12 16.02 1.67
M10 0.31 0.20 0.11 0.06 6.18 1.89

x4 BN REIHORBERREEIE 1N (n =3)
Table 4 Lipase activity titer of different batches of Massa
Medicata Fermentata (n = 3)

R 6 AFAEHUEHEENIBMN (n=23)
Table 6 Amylase activity and titer of different batches of
Oryzae Fructus Germinatus (n = 3)

eI

XAl FU
FEd 4 24 144 0864
(Umg™) %
mg-mLt mg-mL? mg-mL?* mg-mL™*

. EEL L Ml FU
e 8 4.8 2.88  1.728
(Umg™) %
mg-mL* mg-mL™? mg-mL™* mg-mL™?

L1 0.29 0.20 0.14 0.09 24153 331
L2 0.29 0.20 0.13 0.08 238.18 3.18
L3 0.55 0.38 0.27 0.18 570.63 9.34
L4 0.34 0.21 0.15 0.10 276.05 3.65
L5 0.80 0.51 0.33 0.21 858.61 10.76
L6 0.52 0.33 0.22 0.15 480.33 6.29
L7 0.61 0.36 0.24 0.15 57195 6.95
L8 0.37 0.24 0.16 0.09 307.26 3.90
L9 0.25 0.15 0.10 0.06 187.36  2.56
L10 0.33 0.23 0.15 0.10 283.79 3.79

Gl 0.80 0.58 0.39 0.25 7.07 7.66
G2 0.66 0.45 0.30 0.17 4.82 431
G3 0.45 0.28 0.15 0.10 4.09 3.54
G4 0.52 0.37 0.24 0.14 3.63 4.28
G5 0.42 0.29 0.18 0.10 2.56 1.93
G6 0.74 0.63 0.43 0.26 7.79 17.83
G7 0.38 0.22 0.10 0.03 1.87 2.77
G8 0.41 0.24 0.14 0.06 2.16 3.84
G9 0.51 0.29 0.18 0.07 2.75 4.86
G10 043 0.27 0.16 0.09 2.46 1.37
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®7 BHREEDPATREENUNEREFRMHENSR

Table 7 Results of different enzyme activity titers of
various TCM reducing viscosity of nutrient paste

W ok — P Vg g —

05h 2h 05h 2h

i %[ 57.95 55.80 | FIF  AH 34.27 37.68

S3  86.30 78.49 M1 17.21 12.00

S4 7472 59.78 M3 18.89 14.04

S9 79.92 77.12 M6 18.28 12.83

S10 72.43 65.90 M10 19.67 15.12

NP 2 56.78 55.67| A% A 3104 36.57

L2 20.16 8.87 G2 24.04 16.06

L3 10.02 526 G4 2466 1631

L5 462 220 G6 22.63 14.22

L8 1981 7.85 G7 2941 2089
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