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measurable effects and extensive clinical application. However, its effective components are not clear. The quality
control index in the current edition of Chinese Pharmacopoeia is rather elementary and does not reflect its clinical
efficacy. In this study, a bioassay method based on pepsin activity was proposed as a novel quality control method.
With pepsin activity as the evaluation index, the extraction of GGEC was optimized and a method for the determina-
tion of biological potency was established by using the qualitative reaction parallel line method. The biological
potency and consistency of 20 batches of GGEC were investigated. To provide scientific evidence in support of this
bioassay method, two validation experiments were designed. One was to study the viscosity-reducing activity of a
nutritional semi-solid paste after adding GGEC samples with differing potency. The other was to correlate the
gastric residual rate in mice and pepsin activity with the alcohol soluble extract content. The results showed that the
optimal preparation method was to dilute crude powder of GGEC with 50 volumes of water and subject to ultrasonic
extraction at 300 W and 40 kHz for 0.5 h. The shape of the dose-response curve was similar to that of the positive
control drug multienzyme tablets and the precision, intermediate precision and repeatability met the methodology
requirements. The results showed that the potency of 20 batches of samples ranged from 13.49 to 34.69 U-mg’,
with an average value of 22.21 U-mg". The validation experiment demonstrated that the effect of reducing the
viscosity of the nutrient paste became more significant as GGEC sample potency increased. The correlation coeffi-
cient R of gastric residual rate with pepsin potency and alcohol soluble extract content was 0.867 and 0.518, respec-
tively, which indicated that the pepsin potency was highly correlated with in vivo activity. This study shows that a
bioassay method based on pepsin activity is reliable and reproducible for GGEC and could provide reference method
for the quality evaluation of other digestant herbs.
Key words: Galli Gigerii Endothelium Corneum; digestant herb; pepsin; potency; quality evaluation
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Table 2 Optimization of extraction time for biological evaluation
of GGEC (U'mg!). n=3

Time 15min 30 min 45 min 60 min
Ultrasonic extraction (60 °C)  26.13 31.57 28.13 29.88
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Table 1 Optimization of extraction method for biological evaluation of Galli Gigerii Endothelium Corneum (GGEC, U-mg'). n=3

Cold soaking Hot dipping Hot dipping Ultrasonic
Ratio Water 40% Ethanol 70% Ethanol
(25 °C) (40 °C) (60 °C) extraction (60 °C)
1:50 31.56 17.83 16.16 16.56 19.67 28.15 30.15
1:70 — — — 13.27 15.20 21.69 25.69
1:100 — — — 11.45 13.05 18.04 20.01
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Table 3 The pepsin potency in GGEC and control drug multi-

enzyme tablets. n=3,x £ s

Sample (S17) Multienzyme tablets
No. Dose Response rate Dose Response rate
/mg-mL"! /% /mg-mL"! 1%
1 20.00 0.86+0.015 1.60 0.89 +0.025
2 12.00 0.61+0.019 0.96 0.51 +0.003
3 7.20 0.42 +0.007 0.58 0.26 +0.007
4 4.32 0.28 +0.007 0.35 0.16 +0.001
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Table 4 The pepsin potency in different batches of GGEC. n =3

Response rate/%

Sample 20 12 72 432 fgt:;yl FL/%
mg-mL! mgmL' mgmL' mgmL'
S1 0.82 0.64 0.56 0.33 34.27 27.11
S2 0.84 0.69 0.50 0.35 34.69 25.92
S3 0.46 0.30 0.20 0.13 13.91 10.36
S4 0.58 0.44 0.31 0.21 19.46 14.34
S5 0.55 0.33 0.20 0.12 15.52 10.10
S6 0.77 0.50 0.28 0.18 22.52 12.68
S7 0.42 0.31 0.21 0.16 13.49 11.24
S8 0.51 0.37 0.24 0.16 16.02 11.78
S9 0.76 0.59 0.42 0.30 28.28 20.57
S10 0.56 0.33 0.21 0.11 15.82 10.06
S11 0.82 0.60 0.43 0.30 29.73 20.15
S12 0.61 0.39 0.28 0.19 18.76 12.97
S13 0.57 0.36 0.23 0.14 16.56 10.97
S14 0.72 0.40 0.30 0.19 20.85 12.98
S15 0.51 0.31 0.20 0.14 14.76 10.36
S16 0.72 0.48 0.34 0.23 25.15 15.41
S17 0.86 0.61 0.42 0.28 29.75 18.48
S18 0.82 0.64 0.46 0.32 31.75 22.40
S19 0.73 0.48 0.31 0.18 22.14 13.32
S20 0.69 0.45 0.26 0.19 20.73 12.88
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Figure 3 Effect of GGEC with different pepsin activity titer on
promoting gastric emptying in mice. n = 6, x £ 5. ‘P < 0.05, P <
0.01 vs S8; P <0.05 vs S5

Table 5 The content of ethanol-soluble extract in different batches
of GGEC.n=3,x £+

Sample Extract content/% Sample Extract content/%
S1 10.09 £ 0.70 S11 9.47 +£0.92
S2 13.21+0.73 S12 8.73+0.25
S3 7.99 £ 0.86 S13 8.22+0.72
S4 10.39 +£0.55 S14 7.63 +£0.42
S5 11.44+0.24 S15 7.59 +£0.39
S6 9.17+1.9 S16 11.59+£0.42
S7 8.06 +0.48 S17 11.05+0.70
S8 9.70 £0.75 S18 10.56 £ 0.46
S9 9.84 £0.70 S19 7.11£0.11
S10 11.23+£0.11 S20 6.72 +0.10
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Figure 4 Correlation analysis between gastric residual rate and pepsin activity titer in mice (A) and correlation between gastric residual

rate and content of alcohol soluble extract in mice (B)
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