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Study on phenol-sulfuric acid method for determination of
polysaccharides from germination fungus HL-003
ZHENG Peng-peng, LI Shan,ZHANG Bao,YANG Zheng-tao, QI Li-rong, HUANG Chao,AO Xin-yu"

(Life Science College, Southwest Forestry University, Kunming 650224, China)

Abstract:In order to determine polysaccharides of germination fungus HL-003, parameters of the phenol-
sulfuric acid method were optimized. Phenol concentration and volume of concentrated sulfuric acid was the
independent variable ,the maximum absorption wavelength and absorbance were detected under different
concentrations of phenol and concentrated sulfuric acid volume. Immediately,the color of time,precision,
linearity and recovery were measured in order to determine the optimum parameters. The results showed that
phenol concentration of 5% ,concentrated sulfuric acid content of 3.5 mL,the maximum absorption wavelength
of 488 nm,coloration time 15 min. The methods had a high precision and recovery results were reliable,and
consistent with the true value. The concentration of glucose in the range of 0~200 mg/mL had a good linearity.
Intracellular and fermentation of polysaccharide contents were 2.028% and 2.998 g/L,by detecting with optimized
method.
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1.1 #HRE5{LEE

WY & B HL-003 B Ak FH VY g ROk oK 2% 2k dy Bt
22 e A AL T A B A, X PR AR AT VS AT R
R KW 55 97 , 79 35 K B HL—003 B8 22 14 55 K 195
HWIRPEG-10  Sigma 7] LW IRTRTER « 81y 55 44
W AR, E 258 BRI PR .

DHG-9240A 78 Fg #4418 35 557 AT e 4 CHWS—12
KA B TERRE ARG FR A | s M20K3 R L
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St ET AERTEATIE A AR B T A .
1.2 KWHIE
121 Ry R VR 7 mpiie B e e i AR
B AR R R I R P A T AR, S TN S
AR XTI 5 & S R A SR A R Ry e W] 5 AE
1.0 mLo LESZY I, 36 FHZEME/K RS0 pug/m LA 26 Bl %
VRAE A AR s TR) IS AR 0 AN [R5 20 1 1) e R
WK G
1.2.1.1  ZKEyREEMIAIE  HXS0 we/mL s 28 Bl i Wi
1.0 mLE103C B ZE B T, 53 BN 1%2% 3% 4%
5% 6% 7%~ 8%~ 9% 10% K1 Z51%y 1.0 mL, FF J1 N98%
R ER 154.0 mL, V20 min i, ££400~600 nm ¥ K
o [ P 43 i e RO 1 5 I 7 e AR AL s BT )
SEWEYGARL . X FRZ T 1.0 mLZEIE 7K AR 28 W sk
A EAEAE A
1.2.1.2 WM EAIE 50 we/mL7H 264 Bl
1.0 mLAIS S H# R v, I AN5% K35 1.0 mL, ¥
Sy I N2.0.2.5.3.0.3.5.4.0.4.5.5.0.5.5 mLJ
I, AV 20 min i, 1E400~600 nm ¥ TE 4 F14H
B KW K 5 I 7 S5 WD 1T I e W G AH .
Ko TRUAL T 1.0 mL 7275 08 7K 5 A il 260 0 8 o, LAt 5 1
FHI]
1.2.1.3 WK A E  H30 we/mLr 4 PH 3 il
1.0 mLF 308, AR RN ANS.0% 28193 1.0 mL, ¥
1823.5 mL, $%2) )i, I3 N PG AL, 75488 nm K i3
AT B A48, $94#5100 min.
1.2.1.4 KB PRESLLG 43 A IO & B HL-003 A N
AN Z BEAF M AN S0 wg/mL ¥ 48 25 BH 4 9%1.0 mLT~
= HERE T, P AR INNS5.0% 25153 1.0 mL, #KRHE
123.5 mL, #£5) J5 )X W 15 min, 7£488 nm il 5& W 6
8, FFZH6ANTEHE .
1.2.1.5 MaFmame AEECHIS00 we/mLIT %6
2 BE it £ W B il A& Y B RE B0 50,100+ 150,200«
250.300.350.400 pg/m LY 58] 2 M AR HE I U, H A
& 25 BB VE VR M 1.0 mL, 43 A IR IN N 5.0% 7K 15y
1.0 mL, IRHRR3.5 mL, $£5) 5 V.15 min, 7E488 nm
T WA, DA AP R A B AL AR, WG S 9L
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LEAf 2 — 3 IR VSR S, 500 we/mLIT) 6 45
B 25 VR BE 51515 31100 wg/m L FF) A5 28 B8 Ak vE VR
THHRS A BE 5104 10.20.30.40.50.60 wg/mL [ 5 HE 7
IR R L A3 AR 5 ) 285 B AR ME R MK 1.0 mL, 43 4K
INN5.0% 2813 1.0 mL, #RARIE3.5 mL, $&5) )5 [ WY
15 min, fE488 nm N 5 W G, LA R 28 B e 58 Ay A
AR, W GARL A DAL AR 20 i1 A 2 Bl A oA 1D 25
1.2.1.6  [FIRCRSIE  Fdifi120.40.60 we/ml 1) bx ik
TSN 1030250 we/mL IR 45 75 08 % 9k, HUAS
[ A JSE TR A A AT 2R M 35 0 R 4] %5 Bl 5 R #%- 1.0 mL,
Sy BRI NS.0% 25153 1.0 mL, W61 3.5 mL, $£ 2]
J& W15 min, 7E488 nm R Wl %8 W Y6 {H , B 464
Iy =1
1.2.2 B AR HL-003 2 FE HHE I 5 M x
1.2.2.1 N Z B ER IS HEARRR I B 224K 1 g,
B TS50 mLATE L T, INANA2 mLEEEK, FEThER Ky
520 W RS AL BE19 min)i7, 7572 °CHLHAVE R /K7
“ZHE2.2 h; 5000 v/min 50015 min, B i W B 25 JiE
ARG 5 mL)G, 20 mLIC/K L BE, 4 CiE
YIUEL5 h; 6000 r/minZ 0y 10 min, WHE 2 BEITTE, #
YIUE ST K, 2 253100 mLARFM .
1.2.2.2  REFHZBERSEI HERl T & 5 HL-003 [i]
N S R N R Ny = B e S e~ I S Sl S
120 v/minfE K _ER55£18 d, 42 eb Ak vk, 145 38 k%
WA . MEAMFZ AL 10 mLA M, B T°50 mLIR) B0
H, N30 mLIG/K LBF, 4 CHFEDIEELS h; 6000 r/min
B500 10 min, W 2 PEDOHE , B DTie H TR,
ZEF100 mLAFI .
1.2.2.3 iAW HL-003Z B 2 N 2 B FF
WU 2 W 2 Bl A MR L0 )i, 439 X 1.0 mL,
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JZ W15 min, 7E488 nm NI BRI GAE « ARPE AR 1 £
J7 FEA=0.19839+0.01292C 15 FI| 2 W & 1 11 57 A 2,
ZOFE O E I T R R QD Q) HE AT

: ke Ao . _ A-0.19839 .
H@W%*}#ai(g/kgxiongz xk = (D

AT A Y P 22 B A 93 R v T Y s
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W22 W 5 A (/1D =7A5%112998§9 <k XD

S ARy R I MR 22 0 AR N R R S VR S R '
B KA FRRERS L, A3k H 10
1.2.3  HysabEE 32 Origin 7.5844%F1.2.1511.2.2
T A ) HeHE AT O A3 M RAE I
2 #ERESW
21 FEHREZXRFEMLL
211 EEYHPE A AR 2RI < e i &5 21
B2 B LT s, i BT CAD AT 40 2R Iy IR R /N T
5PN 5 158 24 Py A 5 3 Jr 44 260 W5 s R 1) e RS R AT i e
WG O, e K 489 nm; 5% ~9% Uk S Y | P A 24
Bl ) e KR K 4R FF FEA89 nm, K T-9% N i
R BE T T S K R R TR AR I O . 2RIy IR R
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1% ~3% I 28 18 7K 1) d5e KW e o K vk /N 1 nm, 3% ~
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Fig.1  Effect of phenol concentration on the maximum

wavelength and absorbance values

FH B (B Wi %0« il S5 2 Ty AR 5 188 O, TR AR A T
RIS SCAB AN W B 0, 2RI R 5 1 9%~5% ), F81 28 B
VR WE G AR Y AR My R R S LI AE S, 2 2R R
KT5% 2 ) » 81 2 W05 VR 1R W D' A AN 4k 82 188 i, 1y
JEAE VB N BBl s ST 28R OK, BEAROR S, K
RS TG O, WG AR AT BT B, H 2 B0 19 f AN
S, 38 A AT ] 25 B v v R AR s 2 X I LY
S5 H 3 HT 5 5% P 8 Wy A2 S A4 P Xy M B
2.1.2 IRGRER =T AN [ AR AR R 8 o ) i &5 2R
PRS2 0 0 B2 BT o o F B2 CAD T 0T, VR T T8 i M2~
3.5 mLIF,  ZEUR /K P 55 WO K FH 481 nm ¥ jin %)
489 nm, 3.5~4.5 mLI ZETHE 7K 1) dpe W IR I & A e E
489 nm, WGRIRE N T-4.5 mLINZE /K 10 5 K I
DA SCTT LR 18 I s A R 4 2 ~3 oL Hs) 8] 280 B 7
PR e KW T 9% K 483 nm 18 K #1488 nm, 3~4.5 nm
Isf 56 R AT 9% 1 A 488 mm AN AR, 14 Uk i 1 | T
4.5 mLI, 8] 28 W U 1) e MBI B T Ui 9k /) -

FH 2 (BD W 501, AR IR o 14 0, 27 2687 B v oI RN 28
B 7K VPR G ARL B W 2 1) 22 (B 340 0 e B, Bk i K
{5 IR T B s RO IR B 2 ~3.5 mLIN, 45 260 M 45
P SEAT AN T 388 K, 3.5 mL IS S'6 AT 1) 328 5% AL, R
iR PR e £ 502 I N, T A R A RN W G AR T s 2% 12 Dk
I HRBT P B I 2~4.5 mLIsF, M K PRI G AR AN Wr 13
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F5 mLE, ZEAR K R 68 TT 46T B, IEE A 34
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Fig.2 Effect of volume of concentrated sulfuric acid on the

SN

maximum wavelength and absorbance values

JH 3o S AN ) 2 W 9 S5 RO AR [ At B2 o 00 5 &
AR5 BT 0T G, 2RI 5 5% , W iR 1 3.5 ml,
2 B N ZE AR K R A ZE A B O, TR AT
ZENE IR ) e R L% A g 489 mmo ] 25 B I 1) B
R 1 A 488 nmo R I d 42 PR X Iy ¥R S Sh 5%
T AL MR L TR N 3.5 mL, T 24 /K L e 2 R IR
M s R e K HAH 221 nm, MG —H4F, efEvg &
396 Y AT 200 B s v 1) e K A% 1488 nmo
2.1.3 A B3 E BE i ] AR 1k
B, 30 %0, 0~5 minfs, I GAE SUE R %, 5~10 min
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P S CAR HEFFAE— e A AN AR, 2 i A) 4k 2 ab <, W
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Fig.3  Effect of coloration time of absorbance
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RSD1E %5 51 4 0.474% . 1.015%F10.712% , tH v W, ,
AL B 2Ty R 25 I 5 &5 SR A s P -, 5 3% 8 vy, 52
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Table 1  Results of precision experiments

/i SFEIE£SD RSD (%)
il % b 0.84420.00400 0.474
IS 0.461+0.00468 1.015
R Z R 0.58620.00417 0.712
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W AL T A5 B A TS 15 o vy 3850 K5 B ' (L R 9 VAR JE
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Fig.4 Effect of glucose concentration on the absorbance value

h P ERAAR ST IS Iy B V25 FIT 405 5 1140 4 280 Bk
JE I ZRPEE L, M52 T M0~500 pwg/mL P35 260 0 v i
FRIR G AR, LAR] 260 B ¥ VRO S5 M R A b, RO A D
ARRRZE I, G U B AT s o B4 RT %0, A5 280 S
WRJEAE0~200 pwe/mLyE BB, WG AH 15 ik 8 S8 E B
) G 2R, AR P 18 0 W G A AH N 188 K 5 = 4] 2 0 R TR
IR T200 wg/mLIS, 5T G A A 125 56 1 1) B
28, WGAETT SR R R, B 2 S 17
Ry Bl o T LAC AR S 1) 2 1y i 1 v 3 T 1) 4 45
VA MR R 2R VE YU I 2 0~200 wg/mlL, 7F I 90 N 19
R*=0.992,
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Fig.5 Standard curve of glucose
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TE I A e R Y0 [ PN, BR824 Bl s v A 5
S 28 0 B bR vEE 2k, 2P R O K, R A DL RE i
A Hb T S S IE0 vb 1R S S 8 2 ) AR A B 2 =15
FITs o AR5 Bl ARV 26 5 F2 28 : A=0.19839+0.01292C,
R*=0.999,
2.1.6  [PIACRSIES [P SIS g5 S =R 2 Tk, th
F A 41: 10.00.30.00.50.00 pg/mLLI¢) 48] 28 H 5 i il o
45 B RSDAE 43 531 4 1.3854% .0.7263%F110.5478% ,
[a] Wz 28 43 531 24 99.10% +99.77% F11 100.14% ; 20.00.
40.00.60.00 pg/mL ¥ b 7E 701 58 Bl ¥ v i 2 45 S 1
RSDAE 43 %1l 242.9034% + 1.5929% F11.4497 % , || W %
53 9 24 99.40% .99.18% F199.15% . w] WLl 5& 4% 5 AH
Sop b i 22 358 /0N, B B A T T S s A 45 R e 2R
B IR %340 K T-99.10% , 158 HH I 5 &5 S o] i %6 v
I 5 A BE T A SN, TSI

R ARSI AR

Table 2 Results of recovery experiments

y CRRIRED FAMHLSD RSD [l
(pg/mlL) (pg/mlL) (%) (%)

10.00 9.91+0.1373  1.3854  99.10

ikt 30.00 29.93+0.2174  0.7263  99.77

50.00 50.07+0.2743  0.5478  100.14

20.00 19.88+0.5772  2.9034  99.40

B 40.00 39.67+0.6319  1.5929  99.18
60.00 59.49+0.8624  1.4497  99.15

22 BHABEHL-003MAELXB RS HENELR

iEH1.2.2.39 5D F= QO X R 1PN 2 5
TR PR 22 B (R o 5 AT, TH R4l SR LR 3.
H1 23 0] 40, BY & B HL—003 i N Al & 1 W 22 W 11 &
H 9351 82.028%12.998 g/L.

3 iR BTHL-003LPY 15 B 2 M i 6
Table 3 The measurement results of polysaccharide
GBS A SD RSD (%)
M Py 20 5 i (%) 2028  0.03679 1.814
REFRZ BB (/L) 2998 0.03242 1.081

3 it
T o0 S 56 Ak 2 Py T 1 v 45 381) B AR R Iy TR
N 5%, IR IR 3.5 ml, fe KWK Y K 488 nm,
SR EETRILS min 5 28 B B2 7E0~200 mg/mL3E [ N
R LAY, AEARAL T N AT R B P S, A A
B Py 22 B R0 T v 22 B D T At IR 180 A G o T e 7
(RSD) 7351 20.474% . 1.015%F10.712%, N 5E &% 52
ST & 5 AR 7 325 60 A 28 R RN AT SROBE 1) B 3R 14 A
99.10% LA I, [Hi % vy, 5 BLSH W) & 1l I o, w
KB HL—-003 Jid Py Rk T i 22 Bl 10 & 4 53 3 A
2.028%F12.998 o/l A LA i 30 b A 44 1) 218 1y i 1R
VR EA S H AN, nT LLIE 25 & B HL-003 2 Bl (1)
W 5 LA S AR AL AL v Z2 45 1 0 o o
(F# %857 )

20164 065 77



bl -

@étﬂ%&l

56 RIS P K kW it , Horh 25F Sy A W e, B AR
WY 3= AR S (90.08%) ) )51 oA 3=, o v yil 8 1) AH
X IR ) T 45.09% , KRR 1K 6 21.18%, E
WL B2 3N 9.44% o KW A 22 AR v 1 B DL PR 2K
(86.57%) W) )i 2k =, Ho P B R TR ) AH 0 & =ik 1) T
38.44% ,9, 12— J\ filx — 4 B AR X & 1 1 I8 2 T
18.58% , M [P AR X 5 T ik 1) 1 12.83% -

£ % 3Tk

[1] B A4h, AL, TRAn3 5 S HE S 4T KRk
Frak e AT AE R[] T B P 2% & ,2008,33(3):292-295.

[2] #4308 A 55, AR, SEILH 24 R S R B R R
#s AR R[] PEEZS Tk E,2011,42(10):770-772.
B] X &7, vd-F, 234, 5 AR LRKKAEE R
A R R)). PR FHELSRREE,2011,12(3):
243-245.

[4] htrd, EER, AL, F UK AHEERSUY B
HALFE R[] KA = a5 I 4 ,2010,22(5):794-797,
835.

[5] 5. AR AT S BEARREIE L[] K
WA 5 KA ,2011(11):22-24.

(6] EIHE , LA AEM, 5. A TE SR B R R
[J]. S8R A4 ,2011,39(18):10799-10801.

Vol.37,No. 06,2016

(7] BH 5, £EW, S, 5. S5 R RS 5 sk
SRR AR R A KRB R[)]. 4P E 25 5] ,2010,28(4):
760-764.

[8] MR/, 3 £ 2 BRAR, 5. B B = 2 o) SR Bz A
P8 o b 7 AT D], AR ,2009,30(11):216-218.

(9] HR M, FAdn, B £ B FARM i RDPPH B
d Ak Ao T R AT SLL)). B 4 4R ,2008. 27(3):405-
412.

[10] BkFA, 323047, S w0, ¥4 5 B B 09 7= B Ao A AL
FEH AR LA ,2013,41(8): 144-147.

[11] FH 2, EEN AT, 5. WAk k33 2K P iAo k3
BAESZWAMLC] TRARMFLF LA ARAREE
201145 RF2,2011.

[12] FRZ 0, R R4 3 . WL R E P F A RS0 5
S Az )] A mAt e 2013,34(1):131-134.

[13] Lee YS,KM Choi,MH Choi,et al. Serine palmitoyltransferase
inhibitor myriocin induces growth inhibition of B16F10 melanoma
cells through G(2)/M phase arrest[]]. Cell Prolif,2011,44(4):
320-9.

[14] Tamura K,D Peterson,N Peterson,et al. MEGAS : molecular
evolutionary genetics analysis using maximum likelihood,
evolutionary distance , and maximum parsimony methods [J].

Molecular biology and evolution,2011,28(10):2731-2739.

111111111 [ @[ 1@ @111 [ @11 @@ -

(E#EFHTTR)

S % 3Lk

[1] S P Wasser. Medicinal mushrooms as a source of antitumor
and immunomodulating polysaccharides[J]. Applied Microbiology
and Biotechnology,2002,60:258-274.

[2] HEAE, § . Rkt L AE BT oL E[]].
2010,38(19):10255-10258.

[3] Vincent ECOoi, Fang Liu. Immunomodulation and Anti—

AR AL F

Cancer Activity of Polysaccharide—Protein Complexes|J]. Current
Medicinal Chemistry,2000(7):715-729.

[4] B4R, TR, TG, 5. R A AR SO ATIKRS R
). T EAAE,2004,23(2):6-8.

[5] Yuki Masuda, Koichi Ito, Morichika Konishi, et al. A
polysaccharide extracted from Grifola frondosa enhances the
anti—tumor activity of bone marrow—derived dendritic cell-based
immunotherapy against murine colon cancer[J]. Cancer Immunol
Immunother,2010,59:1531-1541.

[6] Jun—Jen Liu, Tien—Shang Huang, Ming—Ling Hsuc, et al.
Antitumor effects of the partially purified polysaccharides from
Anirodia camphorata and the mechanism of its action|J]. Toxicology
and Applied Pharmacology,2004,201:186-193.

(7] ¥ 248, FARHE, RZ 5, 5. RAMNAK 3B LIE[]]
A9 E,2002,22(2): 148-150.

(8] T ok, R A%, Sk, A H §AERIRBAS L[]

T+ E AR H,201002):3-6.

[9] 4t B X ARKFM] R AR EFRE T B Fe
E A K B4 Ak, 1993 1-9.

[10] #4508 3R E e, 5. RBRATF 505 BAH LA
KRR B4 & %,2001,20(1):137-141.

[11] SRR 2 , AR, 483 RBRFY T 85 2 09 B b 3540 B E 4k
FeHE R AR B % %,2001,20(3):408-412.

[12] AR 4, Tk K A, KR 4R, 5. 240 25 8 & A 9 & 81 d7 6
HIV-1 &8 WA R[] T B E % AEHIH AR ,2013,8(1):
36-40.

[13] ZRBAM, M e ik, 230, 4. 97 X A HL-003 72 1 % & 69 4%
BB RBACEFFR]]. P B A, 2015,34(3):71-75.

[14] 242, e, SORZ , 5. & A2 69 5 BB ().
B 4 5@ 4R ,2001,28(2) . 73-76.

[15] 3R &M, s, W, 5. P 25 S 42 28 7 a8 T []].
F %.25,2014,36(10):2172-2176.

[16] 3+, ¥ AR T S 40 E 5 ERT] T8
T35 % £ ,2014,39(17):3392-3394.

[17] M, 35 T (R, 5. &R S M2Hnl 2 o5
FE LA R[]). A B 255,2013(9):573-575.

[18] %R AR AR, 2=, R 2 2, 5. vy i @1 sk 4EAL 31 £ 1 HL-003
JP % ¥R T[] £ s T kA4 ,2015,36(15):219-223.
[19] KR K FAE Z.ABSHTM]. LK 5 FHF HIRAL,
2001:113-115.

20164 065 85





