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Optimization of technique for additional liquid fermentation of Poria cocos and
comparison on chemical constituents from different sources of Poria

LIYi, LI Chen, YANG Wan-qing, YANG Sheng
School of Pharmacy, Chengdu Medical College, Chengdu 610083, China

Abstract: Objective To optimize the technique for additional liquid fermentation of Poria cocos in fermentor and to compare the
chemical constituents in natural Poria, fermented Poria, medicinal fermented Poria, and compound medicinal fermented Poria.
Methods The additional liquid fermentations of Poria cocos in fermentor had been carried out among different initial fermentation
media, such as nutrition medium, medicinal medium, and compound medicinal medium. An optimum initial fermentation medium had
been screened and an optimum time of additional liquid fermentation had been determined. The chemical constituents from the
different sources of Poria had been isolated and detected according to their physicochemical properties. Results The compound
medicinal medium with Coicis Semen and Lycii Fructus was an optimum initial fermentation medium, and 120 h was an optimum time
of additional liquid fermentation. The total saccharides, polysaccharides, amino acids, trace elements, and ashes in the different sources
of Poria had been detected. Conclusion There are considerable influences on liquid fermentation of Poria cocos in different initial
fermentation media. There are rather big differences of chemical constituents from the different sources of Poria.
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(PR FRIE PR R ) RN A2 RIS (B
BRSO E) SEARRE SR, 2
Wi Koy BRI EICRENZER, WIREED
FH BB 0 IR R 22 T 5 ) 245 Jhi
1 #R5AEZE
1.1 NE5iH

Bioflo 11T %4 K F#fE, NBS Al; 4iEIREE
W RIEARBL TR T R AR A @i TAES,
TP 2R AT GGX-9 KIAIE T WHOETEAL,
JE Rt RS s J2-HS B0, Beckman 2] ;
WOS-20 BRIy URENL, R BIT 2
MRAH;  SX2-4-10 A= HBRY, YEBH T REN )
L-8800 4> [ 82 J: 12 7> H11%, Hitachi 22 7]; BP121S
M7 RSF, Sartorius A H o

WANE. BEHZ B E Oxoid; %47 FHX 5
V) H R 2 A E BFSE G BT 3 40> 99.9%,
IS 111648-200406); Ay (F7Z5); 18.3 MQ =4l
K, WERTCE RN E S H AR
[ = oAl S0 O FH v 29 3400 8 iy ok 245
Gz B b 48 AR B 27 e Ui G e 1R M e ok
Coix lacryma-jobi L. var. mayuen (Roman.) Stapf F/l
IR+ Lycium barbarum L. .
1.2 kEERE
121 FpyREFREE WA 20 g AWK S g B
FHEE 4 g, K,HPO, 1 g, MgSO,7H,0 0.5 g, #I4A
pH {# 5.5, Z&1/K 1 L. 1.05 kg/em®, 121.3 CKH
20 min.
1.2.2 EFREFRAEE WARE 100 g, AN 1125 g,
FERHZ T 8.75 g» KoHPO, 5 g, MgSO,7H,02.5 g,
WIhh pH A1 5.5, Z8487K 4.05 L. 1.05 kg/em®, 121.3 °C
K 20 min.
1.2.3  ZyPErgedt
EESISIPIS
1.2.4 EESPEREE FHUA 1875 ¢ Mkl T
18.75 g, HAx[A] “1.2.27 TE 7k g-3E,
1.2.5 AMEHEFREE A W WIERE 100 g, ZIRK
300 mL. Bi: HEAM 1125g, BREZE 875 g,
ZEIIK 300 mL. #5 A R B T 0.56 kg/em?,
112.6 CHr5°Ki 30 min, AHEREG, B AT
A B GRS
1.3 FhFiRs&

¥ 1.75 mL AV HHE P6 il e 24 e A 22
O EIHIE LA BT 350 mL FprH5 R4,

B 375g, HaF “1.22”7

25 CRIMIGHEFE 2 d.
14 AEEAIRIRIR LB
1.4.1  DUBFRIGFEHN YRR I3 10 R AN R
R EKIGERY T, B 350 mL P s T
REEEFRHEE . B RIESE: R 26 'C, pHH
5.5, PR HEFIE A EARE A A ST S S L
FEARZE R TEMRAR R IFEI) 2R 48 60+ 72+ 84 /NI,
RSN ST 4 UCKAMEREFR 2 1004 2004 200, 100 mL
T R o 55 120 /NI B RS WAA K I
1.4.2  DAPERG SR UR R IR 3 1) R B EA MR
R EKIGIRYTT, K 350 mL PP R+
RIEHEA R FHE, HAR R “1.4.17 T, DB IR
B FRR A WIIR R T () R AN R %
1.4.3  DUSE & 25 MR85 R BE 0 W Uh 8% 77 56 (1) T e
AERBAR R TEKIAIRYT T, K 350 mL A1
R TR RS & 2R R, AR “1.4.07
T, AE IR 15 97 36 R W UE 35 77 2 1) R B TEAN R A
R o
1.4.4 PRI D0 A PR 52 & 2 PR AR R R T
S FEARZS MR I 108~ 130 h, HEBE 2 h BUFE,
W5 R P A 2 BRI 26T i . 4R T8
JRLAH 22 ] R B 22 = LA 58 R IR R
1.5 BN HEALERE

AN 2 B i A 5 ke 2 Sk v
1.6 EHLERTRENRE

501 6 000 t/min 5.0 K I#H 15 min, W4E
B2 ARDTNE, 60 CHETZfE i, HHB 1 RPR
ffRR L
1.7 ARRBEEZHERD 2R LR
170 EEIE 2 Sk IR e AR
BB .
1.7.2  JKEPEZ PRI TE 2 6 SO0 )T
PV T AR K I 2 R 1 22 B 1) (1 B
25 M E
1.7.3  ZERINE b N RALRE E 5K br vk
GB/T 5009.124-2003 J 5 £ i 2 FE 1R
1.7.4  BREICEINE S0k 7 R0 RE
HIGHK.
1.7.5 Koy E Foh e N R HE [ S bR
GB/T 8306-2002 Wl /& Ff it i K5y, dZrh A N R
] [ X b GB/T 8307-2002 I 5E K S /KIS E K55
frp A N IRICRIE [ ZAsfE GB/T 8308-2002 il &
FESHRANEE K 53
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1.8 HFitFSh

SR 7 AT BER I GE 22 A SPSS 13.0. 5K
AR A Y £5 £oR, P<0.05 h&GilEm X EAA
BEESE.
2 GERE5N
2.1 AR R EEIEF E X RS R BRI
R BRI

ANTEIHIAG KR R TR BRI AR K IR REAMERBAA K
WM WA 1o LA G SRR SR I A0 A I 1
TR IR R e 2 P VAU A I P R A 22 i 7
i, 1K 8.33 g/Ls LAZGPEESIRE N WIAh K By
TR 1 5 IR 24 R AR 5 I 14 T 22 A1 i B e
i, 18 15.03 g/Lo Z56 7% IS M AN 2 BRI R 22 447 &,
WA A & G PR R IR IR 0 IR I B SR 1) R I e
AMNERBAA R I R A i T 5
F1 TEVAEREIEF BN RS KB IN R BRI 22
Ma (X £s,n=3)
Table 1 Effects of different initial fermentation media on

additional liquid fermentation of P cocos in fermentor
(X £s,n=3)

Fhk MisbZHi(gL ") WA TRE(gL™")

HIREE SR 5.56+0.08 12.5340.11
2B SR 7.4540.08" 15.0340.16"
B Gt RIE 8.33+0.12" 14.7540.08"

SEFHFIAILE: "P<0.05

*P < 0.05 vs nutrition medium group
22 AEERTEX ABEEE S AMAMLRIA LB
=AU

RIS T 0] A PR 52 5 2 PR AR R TR 56
W WL 2. RIPEES 124 /NI, BRAMZ0E™ b m,
15 8.47 g/Ls RIS 116 /NI, B2 AT TR B,
1% 14.85 g/Lo LAMAN 2 BRI TR 22 44 & 0 PR FR
We, SR HERERIENA, Ah 120 h R KIFH#EE S
PEANRHBAA R IR () B AR IR R, RO 2l =

R2 AEMNEMNRESREES SRR R BRI
(X £s,n=3)

Table 2 Effects of different fermentation time on compound
medicinal additional liquid fermentation of P cocos in

fermentor (X *s,n=23)

KRB AR (L™

AT B (g L)

108 5.3710.06 13.6210.14
110 5.7410.07 14.1110.11
112 6.221+0.08 14.40%0.12
114 6.7710.08 14.64£0.10
116 7.3410.09 14.85%0.11
118 7.831+0.05 14.75%0.11
120 8.37+0.07 14.70£0.11
122 8.4310.08 14.661£0.06
124 8.471+0.10 14.49+0.10
126 8.38+0.06 14.2910.08
128 8.281+0.08 13.99+0.15
130 8.231+0.10 13.59+0.14

ik 8.37 g/L, WZART FikIk 14.70 g/Le.
2.3 SREFIZENE
ANTAIRIE AR T RN 22 i se 25 R LR 3.
AR R T o B 85.76% F11 js 22 B it 43 %
82.25% A Ik imy TR IR S . AV RIBIRE G &2
PERTEIRES,  iARSE B BRI 220 i o) B R I
REE S TR IBAR S TN 5 VR R AR 2 TN 22
MHAK Fiok, BIRRIEARE . 2P RIS AN
A VE R AR P 1 AR % 2 B 1) L e iK1
RN, AR PEARZE 2288 00 L A1z e TR
RIRZ
24 FEBNE
ANFRIEARZE P R e 45 R ILR 4. KIg
R MR IPARZ R & 2 R R T &
(1) H 2R 21 B R FRE S IR AE R AR AR 2 v A
RARIRZE AL, Ih 1.48%; TR IEARZ:

R3I FRKREBEREHMPDEMZSENESER (X £5,n=3)

Table 3 Determination of polysaccharides and total saccharides in different sources of Poria (X L, n=3)

FE i SR Y% IKEVEARZE Z0/% TRV AR 2 B/ % ISEZ D)
FIRIRE: 85.76+0.54 2.41+0.09 79.79+0.36 82.25+0.50
KBRS 44.834+0.36" 6.86+0.10" 17.68+0.18 24.554+0.13"
PR BEAR% 45.66+0.48" 7.25+0.07" 18.73+0.19" 25.9440.20"
BAEGH RIS 45954036 7.11+0.07" 18.76 +0.13 25.884+0.20"

LRI "P<0.05
*P <0.05 vs natural Poria guoup
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T4 TRKFEREHERPEERNELR (X £5,n=3)

Table 4 Determination of amino acids in different sources of Poria (X xs, n=3)

P BEAERY% WER% WER% SRR FRERY% EER% REAEAR% KA % BERY%
RRIRE 1.4840.03 0.05+0.00 0.54+0.03 0.13£0.00 0.10+0.00 0.00+0.00 0.07+0.00 0.0720.00 0.00+0.00
KRS 25.5440.59 1.774£0.09° 2.524+0.19" 1.640.14" 1.07+0.06" 0.6320.02 2.17+0.12 2.80+0.17" 1.91+0.23"
2t RN 21.3440.78 1.40£0.14" 2.134+0.10" 1.2740.12" 1.01+0.04" 0.5820.02 1.78+0.14" 2.31+0.16" 1.3240.08"
HENPERBERS 21.3240.19 1.4940.07° 2.14+0.16" 1.3240.10" 0.92+£0.05" 0.59+0.04 1.8320.14" 2.27+0.16" 1.294+0.12°

P W% HHER% 27R% HER% WERY% FHERY% BEAR% HERY% WER%
RIRIK% 0.00£0.00 0.03£0.00 0.06+0.01 0.04£0.00 0.0420.00 0.10£0.00 0.09£0.00 0.00+0.00 0.04=0.00
RIEAR % 1.4740.09" 1.39£0.09" 0.95+0.04 1.13£0.08" 2.54+0.22" 1.1940.11" 0.83£0.06" 0.81+£0.02 2.5440.22"
LML RS 1.2240.04 0.960.06" 0.80+0.05 1.11£0.08" 2.27+0.16" 1.13£0.05" 0.710.04" 0.62+£0.02" 2.27+0.16

BEDERIRL 1.14£0.06° 1.00+0.04° 0.83+£0.03 1.17£0.08" 2.1340.18" 1.14£0.05° 0.67+0.02° 0.63£0.02" 2.1340.18

GRIRARBALLEL: "P<0.05; AR PR LS 0.002 3%
"P < 0.05 vs natural Poria guoup; lysine in natural Poria was 0.002 3%
DM R EAR 2 RN 5T 5 PP R AR 2 el IR 173 )
FIA 25.54% 21.34%F1 21.32%. A NIXATREL K
BERRAS . 2Tk R IR A AT A5 21k I IREAR X R 5 57
e AR BE I e T RARIR A B B SR A v R S
N R T SN ZE 54 K
2.5 REWETERNE

ANFIRPEAR L th i T R E S5 R IR 5.0 R
Cr fil Cd #b, RIRIRE P HAB R ST R = & T
RIEARES . PERBFR ST G IR IR S, (1

PERA s R R NS BRI (K>Mg>Ca>
Fe>Mn>Cu>Zn>Pb>Cr>Cd) 3. N[k
BEARZ T K B, RIRIREE . KIBIRE . 2Tk
REEARZE TN G PR R AR TRl B o6 35 R 340l
6605, 572.4. 634.3. 621.9 pg/g; ANIFIKIFHLS
o Cr ERAG, ¥4 0.2 pg/g.
2.6 HMZE
ANRIRYEARZE AR oy 0 e 85 R 60 ANFIAR
K AENE I 5y 25 0380 TR YE K 53 75 S Kl

ANFEREARL M ETCRNEZRAR, HARK K. RRIREB KT RIRE . 2Pk
#z5 ARARBEEHRFIHETENEER (X £s,n=3)
Table 5 Determination of trace elements in different sources of Poria (X £s,n =3)
- R B (ng g )
FE
K Mg Ca Mn Cu Zn Pb Cr Cd

RIRRE 660.5+18.2 104.5+3.8 583+1.1 41.94+0.6 12.7+0.2 5.7+0.0 2.8+0.0 0.60.0 0.2+0.0 0.0£0.0
RIEAR % 572.4+13.6 98.1+1.8 51.8+0.8 38.7+0.6 102+0.2 5.4+0.0 1.7+0.0 0.5+0.0 0.2+0.0 0.0£0.0
PRI 634.3+11.4 103.6+22 53.7+0.3 40.9+0.6 11.4+0.2 5.6+0.1 2.3+0.0 0.5+0.0 0.2+0.0 0.0+0.0

HEHERIERS 62194163 1024422 55440.8 40.6+0.4 11.34+0.2 5.5+0.0 2.3+0.0 0.5+0.0 0.2+0.0 0.04+0.0

ANFAKEH Cd J6E N 0.01 mg/g

The contents of Cd in different sources of Poria were 0.01 mg/g

F6 ATERKFEREZHEBPROMELER (X £s,n=3)

Table 6 Determination of ashes in different sources of Poria (X s, n=23)

B BRI % IKIETE K G31% FRANE K 53 1%
RIRIR% 0.233£0.008 0.089£0.006 0.1010.008
AR 5.900+0.181" 0.041+0.006" 0.823+0.014"
R IEAR S 4.833+0.185" 0.059+0.005" 0.622+0.008"
G R AR 4.720£0.015" 0.063+0.005" 0.615+0.007"

SRRIKEI L "P<0.05
"P < 0.05 vs natural Poria group
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716 3 B R P A I B TR IR B A 2 PR IR
B, PSR T B B AT B R AR AR
BERIKSP o S FURIE S ML B, Midd
T RZL HEL EHFNRTTHAE 6 TR 26 AR
RIS AR 2 s
FEMIA 25 o BN A, 0¥ R RS TR il K T
(P R e v B = AR B A2 By, I I 2 Rk
2 B3 AT P ) FH B i AR 2 A R KT R /E
PLEE e LU B . 2B B0 I, R D R AL
TRIAR CEYA-MATT 10 D) 3% 0.75%E0 Bl hn N
TR TR A N SRR, nTROC P
A S BT 22 A e B,
32 REMERSERIELE

AR RARAREE . RIEAR % . PR AR %
FE A 2Pk I FEAR 25 1) 15 35 55 P 78 FR A o3 1) 22
e, R R R RR B 22 5, I R Rk
I 2 L RS R R R P 7 SN 22 5 AN )
REETE S CInR % fusb 2 B2 b 2
M IR MEITER) ARAKERM. KRS
BRI 2R TR EAR RS 2R R AR 2 T
HANVERIEARZE T SRR 28, 1R
SR A I T RIS . MR EFIR SRS
G MR IARE B2 R . R 2R =251k
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