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P HT BB B8 708 9 1 D K 2 0 M 40 & L BT pH X 38 3% THO21 W 1K & 197 WP s 45 S0 4 B4k BE 90 23 1k
Grisem . (4558 £ THO21 WikkA: K& pH{E R 6.5, 7 pH & 6.5 i, 3 THO21 W 4k 1 W H B2 42 1L
PR (LYCO) IR 3 & »  (4.6310.01) g/Ls 3 THO21 B bR WA & 9 T 22 44 W s 42 U % DPPH B AU B 1 1 1B
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KB A3 R (14, 04 1. 69 AI(9. 211, 14) mg/g, 7€ pH 2y 7.5 i, 28 THO21 B AR AR & T8 U8 W PP e 42 i
Y2 A Bl i - oM (66,101, 96) mg/g. [45i8) pH Xf £ #& THO21 B HR K & e Y B4 B fi | Ak e e &
BEEME RS W RS, B AR IS pH R A .
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Effect of pH on antioxidant ability of Phellinus igniarius
THOZ21 strain in liquid fermentation

LIU Chengrong

(Department of Environmental and Bioengineering » Putian University , Putian,Fujian 351100, China)

Abstract; [Objective] This study explored the influence of culturing pH on liquid fermentation of
Phellinus igniarius THO021 strain,the antioxidant capacity of its methanol extracts,and the main bioactive
compounds to provide theoretical basis for making full use of the strain. [Method) Liquid fermentation of
Phellinus igniarius THO21 strain at controlled pH of 4. 5,5.5,6.5,and 7. 5 was conducted in a 5 L stirring
fermenter. After 8 days,the growth rate,DPPH radical scavenging activities,and scavenging effects of fer-
rous ions were determined. The influence of pH on antioxidant capacity of methanol extract and active in-
gredients of Phellinus igniarius THO21 strain in liquid fermentation were analyzed. [Result] The optimal
pH value for mycelium growth of Phellinus igniarius THO21 strain was 6. 5. At pH 6. 5, the yield of fil-
trate methanol extract of Phellinus igniarius THO021 strain reached the highest value of (4. 63+0.01)
g/L. The DPPH radical scavenging capacity and scavenging ability of superoxide anion of the methanol ex-
tracts of mycelia, and ferrous ion chelation of the methanol extracts also reached the highest level at
pH 6. 5. Antioxidant production reached maximum at pH 7. 5 and the polysaccharide content in extracts

was (66.10+1.96) mg/g. The maximum total phenolic content and flavonoids content of the methanol ex-
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tracts of mycelia were (14.044-1.69) mg/g and (9. 2141. 14) mg/g at pH 6. 5,respectively. [Conclusion])

pH significantly affected antioxidant ability and contents of antioxidant compounds of methanol extracts of

liquid fermentation of TH021 strain.

Key words: pH ; Phellinus igniarius ;liquid fermentation;antioxidant ability
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0.75 g.Vy 5 mg.7/K 1 000 mL) F 27 CH . K
U J5 FEIEAE 2~4 C kAR

fEpH BahE® 5 L A& . 1 mol/L
NaOH F1 HCL ¥ W 5 55 W pH 43 51 98 79 5 458
TE 4.5,5.5.6.5,7.5, KR 3R IL 44y (g/1) Jy: 4
A 28. 0. HE 10 . KH,PO,1.5,MgSO, « 7TH,O
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h, AR HGT UL U8 A 100 mL B4 3k J7 vk 7
PEHC 2 A IR WRAE 40 (CF HL.25 T4 R 45 3]+ 52
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DPPH A HEE MR
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Li Z f 05 35 IR RS B B, K 1 mL NBT (DY mg %
W) %W (0. 156 mmol/L). 1 mL NADH %
(0.468 mmol/L) (NBT #l NADH % W ¥ H
pH 7.4 100 mmol/L #Y 8% 82 2% vh W BC H1) . 23 51 fin
A 0.1 mL pH 3/ 4.5,5.5,6.5,7.5 R BERIK K
P I VR P AR L) L AT 2 AR R IR B L S A

PR UL R 4 A 1 5% 5 1 B B O (PY ) 45 R
i CRERR B ¥ 0. 2,0, 6 mg/mL 2 A 57 & ik i
KD TR A IRAEW B mA 1.0 mL
PMS (5} % 75 2 HH BB ) (0. 06 mmol/L, PMS f pH
7.4 100 mmol/L W #ERREh 2% M FL D  7E 25 CF
JCE 5 min, 7E 560 nm O EE I LUR K5
A ] B B S R

MR =[Asy —Apg J/Asy X100%,
T A S LR B RO BE 5 Ay, S 11 52 8 TP B2
PEHCY G OB .
1.2.5 iR ALK FERPREERARANR
FU R o vyl N SRR A 22 AR LN TR 5 AR R
B —F S A RN R B % T A 09 A T 5 5 Ak T B SR R
AT S L R Y B R R N 2
N AE . B A i Singleton SEU Y J5 ik 2E AT I
FE 5 S VR HEHUY) T I 2K ) R R B D o 0 e R
AL(NO,);-NaNO, 43656 B Hea gl sz, LA e
FBRE T B B R 2 ) o Rl B R T
T s B 5 MR H 5 o R VORI TR 22 AR 1 22 B B R OR
T 1 vk 0 A
1.2.6 #aEa NG ES 3 W, SPSS
18. 0 K AF v i Duncan 2% #4744 b 3R 53 7

2SR50
pH 3R # THO21 Bk K RIBRA 7~ BH

=An

pH %I Z 8 THO21 P #k Az & S #2 Ly 7= &t 1)
WL 1, N 1 ATHL7E pH 4.5~6.5 P, B &
pH Fh ., 8 THO21 B #k b A K 3% (O) i K4l
AR K (PO ERZE BT 5, pH 6.5 B B AR b A Kk
AR A K E(P) K8 &m0 pH @it 6.5
W % #F K. 368 pH 6.5 225 1] A R
THO21 FE#k A K iy feid pH A

2.1

1 pHR#E THO2l HKRERKRRIRY =MW H M
Table 1 Effect of pH on cell growth and production of methanol extract of Phellinus igniarius THO21 strain

H c P/ CT/ LY/ JS/ LYC/ JJB/ LB/
P ’ (g+g D (gL 1) (g- L1 (g LD (g LD (g+g ) (geg
4.5 0. 25 0. 29 1.3140.02 a 3.29240.06 ¢ 2.77£0.02 a 3.9240.03 b 0. 26 0.18
5.9 0. 35 0. 40 0.89+0.01 b 4.20+0.02 b 2.80+0.01 a 3.974+0.04 b 0. 38 0.31
6.5 0.41 0.45 0.6440.01 ¢ 5.79+0.03 a 2.31£0.02 b 4,63740.01 a 0.29 0.42
7.5 0. 38 0.39 0.66+0.01 ¢ 5.6240.01 a 1.70+£0.01 ¢ 4.61+0.02 a 0.13 0.53

TE [R50 B Ja AR A R N5 78 R0R 22 57 i 2 (P<<0. 05) . TR [l .

Note: Different letters in each column mean significant difference( P<C0. 05) , the same below.

MFE 1WA A, pH H 4. 5~6.5 KRl pH FF
1R s PR 22 AR EE SR Y R B (T S) BRI R BRI

T 0 PP B B P (L YO) AR 3R T . pH
K 6.5 A sEIREE, . 634+0.01) g/L.fH5 pH
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7.5 WSS AU s pH S 4. 5~7. SI R pH {E T
1R s R 22 AR B ) 7 AR R D 22 T BT L 9 AR X L
T B) S 3 By Sl T e e R AR T a8 v R e 4
B 7= XoF BT 22 () AH 6T L 2R (LT B) IR W B 7, Jt
RIEBEE pH E A W 5 T 22 4 b 3% 2R ) 52 A B
Bl Al 2 1k T R TR 2 A VR A T DR R T TS M)
N BT

2.2 pHXt#% THO021 E#iER DPPH BHER

A1)

2R IR R RE R 5 mg/mL i & 10

mg/mL, F % THO21 AR M 1R & B 08 W I 42 i
Py R 22 AR P EE SO pH 6.5 )X DPPH H i
LG bR e 1 B K 7E R — pH (T L 18 22 7k F i
WU DPPH 13 B g ) 10 3 & F i v P e 4
Wy (P<<0.05);pH & 6.5 i) 10 mg/mL & #
THO21 B Ak 18 22 (& W BE 32 ey b DPPH H B 51
W BE RS . N (87.1252.71) % . 5 10 mg/mL
TR S HR Y XF DPPH H H & 09 3 B Be 1
B % XER(P>0.05),

%2 pHxH% TH021 B#kiEkK DPPH B HER I

Table 2 Effect of pH on DPPH radical scavenging of Phellinus igniarius THO021 strain %
KL PP B e/ (mg » mL~ 1) Extraction concentration
Sample pH 5 10
W Filtrates 1.5 20.87+1.01 g 28.47+1.00 g
5.5 21.154+0.87 g 33.23+1.10f
6.5 29.2440.88 e 41.2540.89 e
7.5 24,564+1.20 f 32.8440.81 {
#2214k Mycelia 4.5 50.194+1.11d 62.6140.51 d
5.5 55.8340.69 ¢ 74.7441.36 ¢
6.5 75.78+1.50 b 87.12+2.77 b
7.5 57.104+1.03 ¢ 75.0241.23 ¢
F 524K Fruiting bodies 76.27+2.01 b 85.57+1.30 b
15 78 5 Medium 5.1240.09 h 9.0840.10 h
2.3 pHXRE TH2l E*ESTHREFHZM Yy R T G RE e AP ik B iR, H

H K B T RE AR R R Bl B R IE R PR
EAE AL IR N A AT . N L AT LU
o pH 6.5 Jo i e B 1Y S B U8 ROR TR 22 1A PR I g I

1001

4 #/% Inhibition rate
a o o
Lo =2 =

[
(=)
T

5 BRI D T D R T AR BB N I K B T R B S A
P A 20 v e vy 3k 8304

A e

LY4.5 LYS5.5 LY6.5 LY7.5 JS4.5
¥ dh Sample

JS5.5 JS6.5 JS7.5 ZST PYJ

B 1 pH XF# THO21 W§HEE & WAk T 152 m
LY. JE ;]S 2R ZST. F924K;PYJ. Bi%3;4.5.5.5.6.5,7.5 Jy pH (&

Fig. 1 Effect of pH on Ferrous ion chelation of Phellinus igniarius THO21 strain in liquid fermentation

LY. Filtrate;JS. Mycelia; ZST. Fruiting bodies; PY]J. Medium;4. 5.5.5,6.5,7.5 is pH value

2.4 pHMRE THZl EHEHRBERETH
7 M

pH Xt 2 8 THO21 i ¥R {5 B A B & 1 A

FEM L 3, INF 3 AT, pH 6.5 B 0.6
mg/mL KB RAER & B2 B 22 1R B I 3R I ) o AR
BB A 3 0 7 BRAE 2 3% T ot pH 41 (P<
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P AL AR MBI 4R (A SRR 2 B

1%

0.05) (HEFHMLT 0.6 mg/mL F 5K B4R HLY)
(P<C0. 05) A U 58 B WA e 197 TR 22 1K R 9k FY et
x®3

B Y 4 1 e P K

pHX£%E TH2l EHRBERBENBEFERENZN

Table 3 Effect of pH on scavenging ability of superoxide anion of Phellinus igniarius

THO21 strain in liquid fermentation

FE PRI B E /(mg » mL~ ') Extraction concentration
Sample PH 0.2 0.6
JIEW Filtrates 4.5 12.89£0.06 h 12.23£0.03 i
5.5 15.93+0.12 g 21.12+£1.08 h
6.5 22.92+0.19 e 30.08+1.11 g
7.5 16.01-0.25 g 29.7141.02 g
B2 & Mycelia 4.5 20.78+0.09 40.330. 95
5.5 28.12+1.05d 51.28+1.77d
6.5 37.324+1.20 ¢ 61.4741.36 ¢
7.5 23.04+1.02 e 45.144+1.02 e
F 524K Fruiting bodies 42.00+1.36 b 70.71+1.69 b
}i 97 % Medium 1.77£0.02 i 2.03+0.01 k

2.5 pHXRE THO2] BERBEEELENPRENL
& 280

pH XF % THO21 I b ik 1A A 8 W b i 8 Ak
RGP LR 4, hFRATUEFEN, pHH 6.5
A 5% B A 22 K TP I SR b S T L R 2R o i
SREERE 43 R (14, 04+ 1. 69) F (9. 21 +1. 14)

mg/ g (HI 0 35 I T 1 50 PR TP I R IO TP R R

2R ) T A i (P<<0. 05) 5 pH 3 7. 5 B i i P
PEWCY T 2 05 & 8 B . Ol (66,10 £ 1. 96)
mg/g. i Em TR 2S5 (P<<0.05) ., ik
ARy X S WA T W IR PR IR 2 R — A LB I R
e fH pH M 6.5 BEZE 7.5 W, B 22 0K T EE 4R B £
R L S T B TR S ) o AR (P<Z0. 05) . Al B S
X BT AL T ) R

F4 pHXMRHE THO2l EMBRERBEYFRELHNSENZ M

Table 4 Effect of pH on antioxidant compounds of methanol extracts of
Phellinus igniarius THO21 strain in liquid fermentation mg/g
i . ) A P
Sample L Total phenolics Flavonoids Polysaccharide
Ve Filtrates 4.5 1.01£1.03 g 2.034+0.06 g 50.03+£1.10 ¢
5.5 6.82+1.39 e 3.87+1.02 f 60.76+E1.28 b
6.5 9.92+1.89d 6.00%+2.01 e 60.22+1.62 b
7.5 7.06%+0.98 ¢ 5.91+1.21 e 66.10+1.96 a
T 221K Mycelia 4.5 6.87+0.32 ¢ 3.944+1.09 f 27.23+1.01 1
5.5 10.15+1.22 d 7.04+1.12d 36.14F1.23 e
6.5 14.04+1.69 b 9.21+1.14 b 59.79+1.98 b
7.5 12.29+1.78 ¢ 8.924+1.08 ¢ 46.57+1.36d
F-5Z4K Fruiting bodies 20.94+1.20 a 13.45+1.23 a 60.29+1.16 b
159 5 Medium 2.37+0.01 f 1.974+0.08 g 3.10+£0.06 g
s Wi 3.2 pHXR#E TH2l H#mMEUERERBEBRE
BE 71 89 % i
3.1 pH X4 THO21 B4 K RIBEM =B DPPH FEFEAE » (8 77 Ji) DPPH 1 i1 35 £ 7

A

AR JE L, SRR BT pH R 3 AR YA
AT pH T (A W A0 E A o R R R R R
fifp BE AN ) A I 0 45 2R R W] R B THO2T bk & 1%
(i pH o 6. 5.3 5 AH 2 e iR
2R — B WAT B — B RS A AR S R R FR BT R A
KR

LSIA
2

BRBE I WFAN W) BT Bt A AL RE T o Al Kk B, & B
THO21 W ¥k V& Bk DPPH H 3936 1 78 pH Ny
6.5 B ik B e . 5K L% T A (Cinnamou-
mum burmannii) @ % DPPH H /i 31 & 06
MW FT a5 R, BRFRAE HhoE K. 11 ol 5
FAL G W RE T B DPPH., ‘& 174K A2 S 7Y i iy 35 3
E ¥ A AT pH O RIfd 11 b 2 1 26 46 5 40 19
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R R0 H A B e A AR Al AT il X DPPH 4%
F R BRI R 25 5 . BA R RTI R/haT
LS ey o (4 e A A E 7 AU & BE. pH O 6.5
W, 585 THO21 % B il X 2k B 1 19 2 & 1F 1 i
S AT HESIN O L 7E pH KT 10 B L HOHE
WO A AR pH Ry 14 I 2 R A L G I R
PR T i A AR R K

TEATE] pH 245 T ST A AR R B B b 25 A fiE
AT, Quan S5 WFE K B, 76 Bl 5% 1 T 2- 45 L
2 Wy Wy 26 ) Jo 2 il 8 DR [R) O3 SR A AL S BT
SALRE T T . Sokol-Letowska % kil , £ M 2
A5 Wy 14 A T R P AR T Ll R 9 Al e S5 A
Horh iy B A5 Z W AL S WA R 2 —
Huang % 4R3E AW R G 9 pH AR 211
] 22 W AR W B S5 R e A OO S AT S T HE 4T
SEARTE R BT R 2 BT BR AR

Niki " Ay o LA P B4 0 480 A B 7 2 4% i T 4
AT P 80 B 52 T T AS S 5 — I 1 W T Y
S AU SRR K W DR T 22 AR T 5
R H i RO v 32 R o3 5 T I 2 ) T 2
TEA [R) R B 2 T 3 B el 6 RE S AR BE D A A &
B R ) DPPH 35 BR € 71 8k B 7 2 5 1F T A
AT A d R ER R
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