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Research Advances on Processing Procedures, Chemical Constituents, Quality Analysis and

Pharmacological Effect of Sojae Semen Germinatum
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[ Abstract] Sojae Semen Germinatum (SSG) was firstly recorded in Shennong Bencaojing. 1t is a dry
processed product which is germinated using mature seeds of Glycine max. It is neutral in nature and sweet
flavor, and its functions are to relieve heat, clear away heat and remove dampness. SSG has a long history of
being used both as food and medicine, but it was not enrolled in the Chinese Pharmacopoeia until 2010. Doctors
of different dynasties had different views of its processing procedures, and thus the quality of its decoction pieces
is inconsistent. This article systematically straightened out the records of SSG in ancient books and modern
literature, and summarized and analyzed the processing procedures, chemical constituents, quality analysis and
pharmacological effects of SSG. It found that SSG contains proteins, isoflavones, saponins and other
components, analytical methods for detecting these components include ultraviolet spectrophotometry (UV) ,
thin-layer chromatography (TLC), high performance liquid chromatography (HPLC), etc. It has effect such as
antioxidant, anti-inflammatory, anti-osteoporosis, improvement of menopausal syndrome, treatment of

cardiovascular diseases, and processing will change the type and content of its chemical components. Therefore,
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it is necessary to dig out active constituents of SSG, explore those changes in chemical constituents and
pharmacological effect during the period of its primary and subsequent processing, and explore its action

mechanism. This paper can provide the theoretical basis for standardized processing procedure, modern quality

control and clinical application of SSG.
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Table 1 Summary of processing procedures of Sojae Semen Germinatum (SSG) in different local processing standards
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Fig. 1 Biosynthesis pathways of soybean isoflavones
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Table 2 Information of chemical constituents in SSG and its related products

Eil liatg?] CAS s XA /Da WTRERYBIER N B miz 23 0k
SEE K E A IC daidzein 486-66-8 C,sH,,0, 254.24 255,237,227,199,137 [35]
# T & glycitein 40957-83-3  C,(H,,04 284.26 285,270,257,229,267 [35]
Yokl A Z genistein 446-72-0 C,H,,0, 270.24 271,253,243,215,153 [35]
K G daidzin 552-66-9 C, H,0, 416.38 417,255,237,227,199,137 [35]
B L HT glycitin 40246-10-4  C,,H,,0,, 446.40 447,285,270,257,229,267 [35]
ek A FF genistin 529-59-9 C, H,04 432.38 433,271,253,243,215,153 [35]
6"-0-Z Bt K 5 1¥ 6"-O-acetyldaidzin 71385-83-6  C,,;H,,0,, 458.41 459,255,237,227,199,137 [35]
6"-0-2 B % 1 1 1 6"-O-acetylglycitin 134859-96-4 C,,H,,0,, 488.44 489,285,270,257,229,267 [35]
6"-0-Z B YL kL A ¥ 6"-O-acetylgenistin 73566-30-0  C,,H,,0,, 474.41 475,271,253,243,215,153 [35]
6"-0-IN Bt K 5 4 6"-O-malonyldaidzin ~ 124590-31-4 C,,H,,0,, 502.42 503,255,237,227,199,137 [35]
6"-0-I Bt 1 5 ¥ 1F 6"-O-malonylglycitin 137705-39-6 C,H,,0,, 532.45 533,285,270,257,229,267 [35]
6"-0-T8 Bt YL B A 3T 6"-0-malonylgenistin 51011-05-3  C,,H,,0,, 518.42 519,271,253,243,215,153 [35]
REZBA K7 2 Aa soyasaponin Aa 117230-33-8  C¢,H,,0;, 1365.46 1388,1 364 [36]
KT AT Ab soyasaponin Ab 118194-13-1 Cy,H,,,0, 1437.52 1460,1 436 [36]
K % 23 Ac soyasaponin Ac 133882-74-3 Cg,H,,,0,, 1421.52 1 444,1 420 [36]
K % %2&.3F Ba soyasaponin Ba 114590-20-4 C,H,,0,, 959.12 982,958,423 [36]
KT 1T Bb soyasaponin Bb 51330-27-9  C,H, Oy 943.12 966,942 [36]
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Table 3 Pharmacological effects of SSG and its related products
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FF TR ) 0 22 TG B P T (R P 35 A TG 1 ) 1) e
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T A R AE 905 T L TAT R A TR AN ik 70 B ) B T

Pk
KNS B ERET - - Bk IR S AL BE EikXla
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24 4 9 %4 F GSGE 5 mg-kg' L
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K i 4 e B o 22 L CURR, 45 2053 AR A K E 55 8 U4 16, &7 5K 6, Kuppermann 5 BURIBA K ol AR )
0,54 mg-d", #4: 8 JA JiE AR
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AL 2 28 L (AT ) FUR, 25 20 43 5 4 ) 4 A9 Hamilton Fl Zung AR & 36 PLIAR , 5
7477 10 mg-d', K7 100 mg-d', BUMAR RS
A Ak 50 mg-d!, & Ak 50 mg- {6 A FH 1 5

d'+ K 5 100 mg-d', #5431 H
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