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Studies on Changes of Physicochemical Properties in Shuidouchi
before and after Fermentation and the Inhibitory Effect of
Its Extracts on Prostate Cancer Cells

YOU Lan, DONG Ke, LUO Ruocheng, HE Xun, LUO Shuhan, CHEN Jiayi, PEI Xiaofang*

(West China School of Public Health (West China Fourth Hospital), Sichuan University, Chengdu 610041, China)

Abstract: Objective: To study the changes of physicochemical properties in Shuidouchi before and after fermentation, and
to preliminarily explore the inhibitory effect of its extracts on castration-resistant prostate cancer cells (CRPC). Methods:
Shuidouchi was fermented using three high-yielding protease strains. With reference to the national standard methods,
contents ofamino nitrogen, total acid, pH, reducing sugar and soybean isoflavones in Shuidouchi before and after
fermentation were tested, and total phenol and flavonoids were examined by chemical method. And the antioxidant capacity
of Shuidouchi extracts was also determined. Finally, the inhibitory effect of Shuidouchi extracts fermented with the optimal
strain was observed. Results: Fermented by high-yielding protease strains, the contents of amino nitrogen, reducing sugar,
isoflavone and antioxidant capacity of soybean were all improved compared with steamed soybean, among which B19
strain fermented Shuidouchi had the best effect. And the extract of Shuidouchi fermented by B19 strain could selectively
kill CRPC cells and promote their apoptosis, and inhibit the secretion of prostate-specific antigen (PSA), androgen (T) and
dihydrotestosterone (DHT). Conclusion: Fermentation by high-yielding protease strains of Shuidouchi can change the
physicochemical properties, and enhance its nutritional activities. Moreover, the extract of Shuidouchi fermented with B19
strain has an inhibitory effect on CRPC cells. This study provides data references and theoretical support for the research

and development of health functional foods related to Shuidouchi.
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Fig.1 Flowchart of preparation of Shuidouchi
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Table 1  Test results of physicochemical components in

samples

Beih BAEREMREA(gke) BW(gkg) HEBEH g/ke) pH

AT 2.61+0.16 1.69+0.09  8.29+1.16  6.80+0.07
B19k Mz 7.76+0.67" 3.95£0.14*  59.06+4.06™  7.06+0.14
B20X 1% 3.77+0.20" 4.16£0.15%  50.17+5.38%  6.65+0.05
B61& B 4.06+0.23° 3.08+0.11°  17.43+2.39°  7.02+0.12

T a. b, oM RIFER SEAE T B20ATEE . Bl R L2 B HA ST
R, P<0.05; F4, %2, K3,
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Fig.2 Chromatogram of 6 soybean isoflavones
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Table 2 Experimental results of the contents of total phenols
and flavonoids in SDC fermented by different strains

FE SN (mg RT/g) JB (mg CAE/g)
FRIAHT 45.23+1.33 133.10+3.72
B9k 148.34+5.34® 168.54+4.13*
B20& 107.40+3.81* 112.94+4.56°
B61 K 146.73+4.48° 155.70£6.45°

2.1.4 PEALBEFIHIIINE FRAP ZE46, DPPH. ABTS
B B FRE G EE R AN 3 ik, B19. B61 SHER
KR 00 K BT A Ak BE T B T 2 et T
B20 S HRk ARG /K S8 DPPH H 35 ERGE 5
B G AL TEG T2 . RS B B
i MprEeRE ) B AR, bRk RE S e nT
HE-5 R e BN & BN, s S i s e R
FIZ ARSI, J5 5 $ s A T ad A oo e 1 a0 3L 1 F
Z RGNS PR TE PR T BT
o ABFEAE S B AR S W TR Ee R R,
RGPS REEREFD . I T T 25F R R g2 24
MM, TR E

3 ORFIE A BK GEPUAALRE ) I gR A R
Table 3 Experimental results of antioxidant capacity of SDC
fermented by different strains

B FRAP DPPH ABTS
(umol Fe(II)/g) ~ (umol Tolox/g)  (umol Trolox/g)
T 219.98+6.52 91.15+3.15 94.35+2.08
B19%kTz 383.66+12.18%* 122.574+2.14%® 118.1145.16°
B20%& i 286.40+7.25% 106.74+5.21¢ 120.84+7.11°
B61 &1 252.3143.17° 125.68+6.04° 115.48+4.26"

2.2 BI19 EkkAEEK TERIZEUIXT CRPC ZHRERYHNH]
1EF

221 FREWP ORGSR K R EY
Hr R SRR S E AR 5 TR, 6 RO S S B R
B, SRy (1713.25+75.38) mg/kg
(DA T ET) o o, ZEi 8, RO & i i
5, R (711.15+35.21) mg/kg; TEEICHIH, Yoz
A, H(86.17+25.17) mg/kg.

2.2.2 PEHUMIVE FHHE Kt Rl gt A FH R Y
12. 24, 48 h B, RWPE-1, 22RV1 Fll Vcap 4HHI1F
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Fig.6  Cell survival rate at different time of treatment
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Fig.7 Influence of SDC on CRPC cell morphology(100x)
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Fig.8 Effects of SDC on PSA secretion by CRPC cells
TE: a 278 5% 41 (0 mg/mL) 4l PSA & i AH 1 22 5 HA
Heite i L, P<0.05,

2.0 -
A B 22RV]
Vcap
g 1.5 4
@ T T T
i 1.0 1 a
<o a '[
F
= 05
a
0.0 - i|—
0 2 4 8
e (mg/mL)
2.5 1 B
Nl 22RV1
20 - T Vcap
2
= 1.5 a
£ 2 ke
& 1.0
4 a
0.5 1 o ,
el
0.0 - . -—
0 2 4 8
B

e (mg/mL)
9 SDC Xf CRPC 4ififa5ri DHT K T HIFEMH
Fig.9 Effects of SDC on DHT and T secretion by CRPC cells
¥ : A: SDC % CRPC 4 i DHT & & A9 5% Wi, B: SDC %
CRPC 4liffl T & AI5Z00; a 3m 5% HRZH (0 mg/mL) 4 ALY
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L3 bt 5 BE—2LTE (18] 8).
2.2.5 $EHUWIXT CRPC 4ifigrh DHT A T & E Y5200
BRI = 4 mg/mL B 22RV1 41 DHT
G R, PEEU M B = 8 mg/mL B 1] Vcap 4 ifd
DHT W& . #5740 3R B ¥ sl 22RV1
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