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Physiological and biochemical characteristics of four dominant microbes and
content of yellow pigment in fermentation process of Pinelliae Rhizoma
Fermentata

LONG Kai, GUO lJia-jia, SU Ming-sheng, XIE Wei-hua, WANG Li-yuan, XIE Xiao-qin, YANG Ming, XIE
Xiao-mei
Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China

Abstract: Objective To study the physiological and biochemical characteristics of four dominant microorganisms and the yellow
pigment content of Pinelliae Rhizoma Fermentata (PRF), and provide basis for exploring the mechanism of PRF processing.
Methods The optimum growth temperature and pH value of the four dominant microorganisms Bacillus subtilis, Paecilomyces
variotii, Byssochlamys spectabilis, and Aspergillus niger were studied. The ability of producing acidase, amylase, protease, and
yellow pigment were determined. The yellow pigment content of each sample at different fermentation time points in process of PRF
was determined. Results The most suitable growth temperatures for B. subtilis, P. variotii, B. spectabilis, and A. niger were 35 C,
29 C,29—31 C, and 39 ‘C; And the optimum pH were 7.0, 7.0, 7.5, and 7.0, respectively. Four kinds of microorganisms had the
ability to produce amylase and protease. P. variotii and B. spectabilis had the ability to produce yellow pigment. The content of
yellow pigment were 69.875, 69.875, 71.750, 119.500, and 137.875 pg/g in the samples at different time points. Conclusion Four
kinds of dominant microorganisms may play an important role in fermentation process of PRF.
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variotii~ 224X %5 W Byssochlamys spectabilis [F15 &5
W2 (GERRRF . EHISCERAT A, A5 2T
Bacillus subtilis #& K G 5 WL A0 T ,
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1 MHE5NEE

W ZEHUNF B Bacillus subtilis Ax1. %8[RI
# Paecilomyces variotii BJ2 224X %5 1§ Byssochlamys
spectabilis BJ3 . B Aspergillus niger FX3 JNARSE
6y =AY M ) e A AN [R]ISF T R A it o 70
TRAT, 2878 NJYTLTG H BE 245K 27 8 /Mg B4 A E 57
TCHHd% -

B R e 5 ANAS RIS ) S REACSR
R B 24K 25, GV PG R 245 K2 W B %5 0€ .

RN SR BRSNS, F R
VA RAF, #5559 HB8297-1. HB0233; -
B N 165 SLBG6787V, i B4 41 95%,
= [H Sigma A F .

UV-2102C AT ot e i, gt e sy
ASABRAT]; MI-1501 Z #9741 . DHP-9082 H
PUEIR G IRAE, Ll ERECA R A PHS-25
BHUE pH it EECE RS R A IR A A
2 A
2.1 FEpAYHI&E S EEN

FH G T R 25 K2 % . 28 1995 4R H BRI
(e e N R R [ A 38 24 it b 4 24 57 ) 7510 )
CEAND, GG HPTAHRAE K. SPY )45 IE
Ve A BR 2w AU 18T 46 v 250 A A PR
O3 ) S S v 24 A IR AR AR T 8 24 T S R B
PRI L, BE TR BB H T E

NiEFEE 160 g ARL 10 go AHEE 5 g E3EH 20
o, TR 32, BRZEZEH. WAL, 4 3 Hl s
s EZITIKE R, STk & LR, ]
FSCREURE RS IS B (%) /N B BRORIORE, 76— 58 26 1 T K%,
G — AR 1 IR, FRids HARIR, KBRS
A CEART BTRIAMEHIZ S (5d, 128 100%), B
Mo 2 AECEEE 04 30, 60 90, 120 h FIFES T
P E It 4 CIRAE, RYATE 8805
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22,1 AFEHREEX RS EARAE KRR Ay
ELEAT A (R E 5%) T pH 1H 7.0 A
Brgrdkrh, oy A E T AR FH R 48 h, IR
(4D fH; FIEE 6 mm (4T FL 3853 750K 58 R,
HE. 2RERW. BIETH 6 mm HUF (RUPE
R TR SRR EE A MR, BT pH {E 7.0
(10 ] A 55 7R vp g, 23 Sl B T A RIS R RE 9% 96 h,
738 SV BLAR

222 A[E pH EXEHAFERA KR mI A
LR R 23 AR T AN ) pH A AR B 7R 2
BROEILE FHIE 48 h, M A {H: FITFLE 0
Won R & 2KER. Ri&ETH 6 mm (1
DEor R T A pH (AR EREEFR 5, &R
FEREER 96 h, 528 UL B & B4

2.2.3  BEEFIARIET REEORE 2 ¢ B
FRA A 0.2 g &AM S g IINASE IR CE &
Wi ZZEERE. RERE. L) 10g, h0 1000 mL XX#
Ky B KEJE R R R EE AR 50~60 CHREN
AN 1%IRE BBy KW 3 mL, TREIEFAR S .
FEME S P M TR R L. B iEgit 4t
BHONBHME (1), AEERAME ().

2.2.4  RB BRI AL R0 R A
R 10 g AIVATEVERY 2 g BERRE A 3 g WEREE
2 g BiFEREE 0.1 g« BJIEKD 20 g, I 1 000 mL XL 7%
K, i pH 7.0, mHCKE, BIFmMsH. HERST
REUD VT B IE IR N IR, UG, HILE
W NP (v), TEVIEE AN (o).

225 RFBBEHRTE AR T R A
BE 10 g« U5% 10 g« Bl 20 g, il 1 000 mL XX 7&K,
W pH 7.0, miE KB, BIFILEH, HIJoH &
BUD S P T, MW E 37 C. HWE 28 C
BRI R R 2 d, HBLEMEE A (+), L&
B R (—).
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PR T AR R IR 38 b, WIS K A, 0=
TEE P B PR KD 977 1 7 6 R BRI AT VAR R 5
U989 1 mL N 9 mL 70% 2%, F 30 CHERT
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2.3.1  ZffilbrdEdh g DL B-BHEY UK IR A, U
T 70% CBEF, 23 R ECH R =K EAN 0.5 1.04 1.5,
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1E 445.5 nm Il 4 18, DL B-#H3S DR R IR 9
AAER, A B NN AR I bR it 28 o

232 FEA P E AR I 02 g ¥H
HFE S I 20 mL 70% B, 75 ‘C/KiE 40 min J5,
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MG “2.17 TR 7 iEdi AT ], s 2
A I P S REA IR AR, e T BRI
B, SRR 1 AE 1 PEENREYIN, 2
EoIR A, RRRCR. KB 30 h, HIRIRIRERT
HS AT R . K60 h, AIWAES, W
/b DR SR VIR . K% 90 h, HRRERAEHZ H
RO, ARRES. K4S 1200, A1
HUlR 2 HEAKH R, Hr57&RIKRAR .
32 AREIREXNESMBEHREKAZI

M 2 /A, 24 pHE A 7 0, FhEZF A
AR 50 RO T B A 22 K B T B IR I & R 4
WIN35 C. 39 'C. 29 CAHI29~31 C.
3.3 AN[E pH EXZMBEHRE KRN

3 A, fERGEEEE T, MR AT

x1 FEHLEIREPAERNESFRER
Table 1 Samples traits of PRF at different time points during processing

S BT TE] /D B TR) Y

UASLS

0 0%  RIEAGBRCR, A

30 25%  REAGERR, MERERES
60 50%

90 75%  REAT, FRCRERIR, BB,
120 100%

RHEAC, B RRRERERR, ARIRIILE “A8” , AlER
“A%T7 b, MILEGREL, ARRER
G, BORCRERBUR, Bmtke, KA PR, WAMNYAT A OIER, R A R

E1 FErAEHIE D AR E SRR

Fig. 1 Appearance traits of PRF samples at different time points during processing

#2 AEIEET 4 MABENEKER

Table 2 Growth of four dominant strains at different temperatures

BEEIC ARREZEA R (4 (8D 78IRS (HfA/mm) YRER (HA/mm) i (EfA/mm)
25 1.72 2.94 3.97 1.34
27 1.86 3.75 4.25 2.05
29 2.11 5.36 6.33 2.77
31 2.25 5.13 6.32 3.52
33 2.44 4.87 4.51 3.64
35 3.27 3.96 3.82 4.03
37 3.12 2.07 3.04 4.35
39 3.05 1.89 2.84 5.55
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Table 3 Growth of four dominant strains at different pH
pHMEH  FiEZFAMHEUME wHRUES (HA/mm) “ARER (HA/mm) e (HA/mm)
6.0 2.03 3.70 3.24 433
6.5 2.12 4.94 3.84 4.80
7.0 2.53 5.75 5.02 5.67
7.5 2.36 5.51 5.16 5.45
8.0 2.11 4.15 4.63 5.21

a5 R E H A K 50E pH (HN 7; 24K
HHE M BEAEKR pHEN 7.5,
34 BRBEKRIPELFIRI~ERIFR

H# 4 775, S0 IRINE R LRKE R
IR RENE. ZZIERE. FLAE. RS R EE AT A
R EASBER FH ALAE
3.5 EHMBREHRNEMEBFIIE DR

HHEE 5 FIA1, 4 MBI 7= ek B 2 i 1
HE /T
3.6 FEEREKRNVITRENFNE

T ML AR A R RAE RS TR E R I e ]
GnCEIRGD, DR B E 0y a) 2 RO RTRDIR,
UGN ATBGETAIR A ZF AT IR 1 VE N R
mm 7 VI TR VR o AR R TR VR B RN EATA R A&
FEEEERAE S SR E S LRGN 3 d
HIEHt AT, £5 4~5 R, EHEFTOgEHAL
JNRTEE, RSN A P B R R

R4 4 MEF AR ERRE

Table 4 Acid production of carbohydrates of four dominant

strains

T A BRI RERERIR Z2 200 R ) FURER
Fili B 2F FU AT T + + + -
B L1 * + + +
YR + + +
i + . + -

ORI —FoRIAE, FREA

+ indicates positive; — indicates negative, same as below

x5 4MEMSENEE. ERMHEE

Table 5 Enzyme production of four dominant strains

iR PRI RABE Y
B AT * +
B IR + *
YAREN * +
i + +

M HAA 7308 431 3.6 U/mL.
37 #EfEFIERETRENESERANEERE
=MNE

6 L5 nT A, st brAE th e Ze k711
HFEN Y=0.136 X+0.006, *=0.997, £ L%
REL. EEMEMEEELR T RSD 455 5/N T
3%, FHISLSLIG R AR e M R, vk
A Al 2 04 304 604 90, 120 h KR
1) 5 43 03 N 69.875. 69.875. 71.750- 119.500-
137.875 pg/g.
F6 FEEHEEPIENESHANERESENE
Table 6 Content of yellow pigment in PRF at different time

points during processing

B L RSD/% ‘ vl
Eg=Ei Rtk (ngg™)
0 1.46 2.26 69.875
30 1.21 1.69 69.875
60 0.72 0.72 71.750
90 0.88 0.81 119.500
120 0.77 0.78 137.875
4 g
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T EVI R R B PR S B AR AP RE . DLFS AR
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(RIS PR, P P I A, 3K mT BES2 N T AEAS
7254 5 IR ML) 10 24570 Ll o AN DI 38k 22 BRI I
D] o 8 I AR S WA 173K 4 AR 1 dpid AR TR
pH EHULK T BERE ST, NG SRR R I BE 1 24t

BERFIH IR LI, 4 RS T Re A A
EIRE S TEREAIZE ZERE,  (EURS B AT R AT R il A A
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