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Safety evaluation of heavy metals and pesticide residues and nutrient analysis of a new mutant strain of Pleuro—
tus geesteranus

LEI Jin—gui', LIU Peng—hu? JIANG Zhi-he’, WENG Bo-qi*

(1.Agricultural Digital Institute, Fujian Academy of Agriculture Sciences, Fuzhou 350003, China; 2.College of Life Science, Fujian Agriculture
and Forestry University, Fuzhou 350002, China; 3.S0il and Fertilizer Institute, Fujian Academy of Agriculture Sciences, Fuzhou 350013, China)
Abstract: The aim of this study was to evaluate the characteristics and application prospect of a mutant strain of Pleurotus geesteranus
named "Fuxiu 5669". The contents of amino acids, crude protein, crude ash, heavy metals, and pesticide residues in fruiting bodies of Fuxiu
5669 and the original strain "Taixiu 57" were tested according to China Food Safety Standards. Compared with Taixiu 57, Fuxiu 5669 had
significantly higher contents of crude protein, crude ash, and 16 amino acids(P<0.01). The contents of lead, arsenic, and cadmium were
significantly lower in fruiting bodies of Fuxiu 5669 than in those of Taixiu 57(P<0.01). However, the lead content in fruiting bodies of both
Fuxiu 5669 and Taixiu 57 exceeded the level specified in the China Food Safety Standards. The content of mercury in fruiting bodies of ei—
ther Fuxiu 5669 or Taixiu 57 was lower than the China Food Safety Standards level. Fuxiu 5669 had a higher dose of mercury compared with
Taixiu 57. Pesticide residues in fruiting bodies of both Fuxiu 5669 and Taixiu 57 met the requirement of the China Food Safety Standards.
These results indicated that the food safety indices of Fuxiu 5669 were superior to Taixiu 57. As a result, Fuxiu 5669 may have better
prospect in further applications.

Keywords: Pleurotus geesteranus ;amino acid ; heavy metal ; pesticide residues ; safety evaluation
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RAIMERF 2R ERIET R

752 4 ( Pleurotus geesteranus ) J& T-HHF ] .4
[l 5 I NS A NS N 2 A N 17§ =
HFEE, BEHEOM ERWEZH B4R MR ITRS
Pugm B ARG T Rz e e e
il , B E LR N 23.6%~26.9% , Wb Ak
iz 8.8%~9.6% , B MR Z LR 7.2%~9.1% , FH Wk 2 FL R
5.49%~5.9%", 20 4 90 4ENRFE G AEMR A WL
S | BOARIG ) e KA A e, G MR H 2
T TR A BRI, RIS T — o AL,
iy PR F2E T S 2 S AFK 15
Tl 155,

AR, B PR A 2 B R % 1 v T, 4 AR
A A T, AL S A AR AT 1\ 2 S R S A 30
JIrAE R G R I R R TR S E A T
W E MRS W EESEIRY, HFE2EEE TIE
S K1 B UL G N 17 L= SV I A W S g
ROFR AN EES BRI, SR H AR F R T
WERATFERT AR I3 BB TR AL 5 B e k. B
W EAXNEESE . R4S ERI SRR, v]
i R BB AR, DTS N 31 2 25 f ™, ohy
AT E X “Co—y T M T4 B AR 75 5669,
TFRE TR S E AR AR ZG5R B 1T Sl VDT
WS, LAFi o TR0 75 5669 ML FIEEE, R
LR TuAfE T B At & 3 A L & e R

.
| HES A%

1.1 ##

IR AR A CCo—y R I L F 1 75 2 4 B TR AR A
75 5669, KiFrlEkt Sl Bk AR A H 2k
X A KT 30% , KB 43.5% , 557 20% , F KK 5%,
IR RRRIRAS 1% , 41 JK 0.5% . FWCHT kAR 75 5669 F
JRERES 75 57 BT-324K, 28 75 CHET IRk .
1.2 #i7 ik
1.2.1 &AM MHEH

IR R 2SR A 3 /3 (H 37 L-8800% )
DE o BETHE 5L FE 6 mol- L™ HCL ¥ 110 °CTR /K i
24 h, BRJ5 ARSI A A 2 SRR 4 43

FHL A 1R LI EA (W 5 KDN-1000) , %
GB/T 15673—2009 J5 % o
122 HEEJE MK

Y R A 8 TR T I KOG 1 A (Aurora AL
1200)# GB/T 5009.12—2010 F1 GB/T 5009.15—2014 J7

P RE 5 oK AR R 2L (K Fi Afs200) %
GB/T 5009.17—2014 1 GB/T 5009.11—2014 J7 1
S 3 JRAMHE GB 5009.4—2016 75 7 .

1.2.3 fReyFEHE"

AR JHORAENR TSR RS R |
TR 75757 e aE e SR R A s
1 (Agilent 6980N 7 )iz , Korill & ECD, I EHEAT L |
L R R IR 35 (Waters Alliance 2695 )I5E

A RO E A R SRR T s
Fiig (A G I 2544 - £ 3% AE (DB-1701) 30.0 mx320 pmx
0.25 wm, 2 Ny, AERTE 0.2 MPa, Wi E B N,
HEFEIREE 200 °C, Rl g 3E BE 300 °C, #EAE 4L 1 pL, i
FE 0.75 min J5 W49 ;DB-1701 #:3 190 °C, LA 15 C-
min™ JHEZ 280 °C,fHIE 17 min ZREFHH5E4

TR . 7N757S BRI 2544 . AERTE 0.08 MPa,
10:1 43 kt, LA 15 Cemin™ JHE 2 250 °C, fHiE 15
min , H A&

FH e | B3 AT | SRR (A I 25 - i A 30
mx0.53 mmx0.5 pm, ZKS N,, &S 100 kPa, i 1
mLmin™, & 75 mL min™, 25K 100 mL-min™, FBIX
60 mL min™; #E7& LA 30 °Cmin™ FHEZE 180 °C, HLL 5
C-min™ THEZE 230 °C, 1B 10 min, HAZAF R |

FJLFE A L 22 B RAG I 45 F « (6335 4 (Symmitry
C)184.6 mx150 m, ¥ ¥k 30 °C, #F & 20 MPa, 28 %
W o R ShARLE A B2 96 B R e (IAFH L 35:65), 1
# 1.0 mL+min™',

1.2.4 450 F

AR R LA R T (SEHT UV-1100)4%
GB/T 5009.34—2016 J5 5 ; H R A AT WL 4306
JEHH(SEHT UV-1100)% NY/T 1283—2007 J5#:E o
1.3 #iE4biE

BRI T Excel 2003 F1 DPS 7.05 #4334 745 11
30T o

2 FER5SMH

2.1 8% 5609 FEREFERERSE
W3 1 FiR, 1675 5669 (1 17 v L , & &
BRHLET5 START 45%5h, Hifth 16 Fha S & =35
5757, HPhAAMRWIFREK, S8R T
26.86% , MR Z , ST 38R T 22.22% , H4 iR 5 1%
IR TARARIN S B3 T 3.45% , Z LM M a1
13.47%, 2772500, 4575 5669 i 16 Fha iR &
®HAEH 5T M2EFEREKE, RS
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FHE AR N T2, R RN T 555 57,1
75 5669 H A E IR IR B S R | S04 R LR
FF B WRE IR LA R AT Z R R LA
7% 57 T 18.62% (14.15% 12.41% (15.43% |
12.88% 1 9.41% , Wi# 22 55 A B 7K, R B8
75 5669 LR o L TR R G 75 57,
2.2 &% 5609 FEREHHEEMERSSE

Wk 2 fiR, @75 5669 PRIEA SR ILE TS 57
1 51.90% , 22 5 5 B K. 18T 5669 (ALK 4)

F1 EF 5609 56F 57T FREHIERSE(%)
Table 1 The amino acid content of strain Fuxiu 5669 and
Taixiu 57(% )

AR B 57 1875 5669 rd =
Amino acid Taixiu 57 Fuxiu 5669 Percent increase
KITZHIR Asp 2.61bB 2.70aA 3.45
FRE R Thr 126bB  1.42aA 12.70
YR Ser 1.23bB 1.38aA 12.20
BER Glu 491bB  6.22aA 26.68
4 Cly 1.17bB  1.27aA 8.55
T Ala 1.64bB  1.99aA 21.34
IR Cys 0.18bA  0.22aA 22.22
451 %R Val 1.37bB 1.56aA 13.87
TEE R Met 0.60aA  0.33bB -45.00
SER I e 1.12bB  1.26aA 12.50
P4 Leu 1.78bB  1.98aA 11.24
Ji& 2R Tyr 0.76bB  0.85aA 11.84
FNE R Phe 1.12bB  1.32aA 17.86
WL Lys 1.80bB  1.99aA 10.56
ZH &R His 0.66bB  0.76aA 15.15
KR Arg 1.98bB  2.22aA 12.12
fifi %8R Pro 1.12bB 1.25aA 11.61
SR Total 2531bB  28.72aA 13.47
ff DR SR 752bB  8.92aA 18.62
Delicious amino acid
TR FLER Sweet amino acid ~ 5.16bB 5.89aA 14.15
T & AR Sulphur amino acid ~ 0.78aA  0.54bB -30.77
KR SR 4.27bB 4.8aA 12.41
Branched chain amino acid
TR R AR 1.88bB  2.17aA 15.43
Aromatic amino acid
JLFE SR 2.64bB 2.98aA 12.88
Children’s amino acid
W R 9.99bB  10.92aA 9.31

Essential amino acid

T AT R VNG T 301578 TE 0.05 15 0.01 K- 225
%o Tl
Note: Different uppercases and lowercases indicate significant differ—

ences at 0.05 and 0.01 levels, respectively. The same below.

FHET 575 11.92% MK S &b TS5 %5 E2
W, 22 SRR K MUK R S R, B
AT HUAAEIEHLRRIER, RIEME TR 2%

B o IWHLEE IRV 34605 34T, 5 75 57 (1993 iRl
ET SN, THETS 5669 &R T2
FH LR

R2 wEF 5669 5EF 57T FEREFHEERFERSEE(%)

Table 2 The content of crude protein and crude ash in strain
Fuxiu 5669 and Taixiu 57(% )

WiH B75 57 1575 5669 g
Treatment Taixiu 57 Fuxiu 5669 Reference value
HLEE M Crude protein 23.7bB 36.0aA 19.68~39.34
MK 4> Crude ash 5.79bB 6.48aA 5.04~6.69

23 1B8F 5669 FRAEFEELESE
By R RER BN ek e gl BN
7 NIRRT B Ak 0 B H5 bR, W3R 3 PR, 5
5669 HIRGHELE T 5T & T 1 A5 B En kT
FE U EFRETLR . 55 5669 KRG 57
KT 28.95%, 25 573K . /K (H R I R A i &
ShRiE, M REET 57K 47.62% , 55 & ik
B 75 57, WG bR 0 25 53538 B 25K, IF Hal
e T A E R B 2 iE(GB 2672—2012),
2.4 185 5669 FRUEFRAKREBE
225 [E] G i 2 A o ) R 4 £ 1 b U
(NY/T 749—2012)th“V5 4Ly AR 258 LB s |
PR BIR 256 A Bow FBT IR R AR 2
PLVE RN JRORAG R R RS R S
RN A AVAWANNG N4 7 T I 1 N T B A
B ZWEASE 12 FREGVERF A5 B 51
KR R 3 a0 AR5 R FH FR I RN B R 1 T 2 85
THEE, G H A A & R S AR IS A . 25
HANFE 4 iR, 875 5669 FIEG 75 57 HI7s757s  H

R3 EES6695E65F 5T FEEHPEEEEE (mg-kg')
Table 3 The content of heavy metals in strain Fuxiu 5669 and
Taixiu 57(mg-kg™)

JEX R ENEP 3
(GB 2762—2012)

National standards for food safety

TiH B75 57 1R 5669
Taixiu 57  Fuxiu 5669

Treatment

K Mercury  0.02bA 0.04aA 0.10

4% Lead 3.35aA 2.38bA 1.00
fifl Arsenic 0.21aA 0.11bA 0.50
#h Cadmium  0.63aA <0.01bB 0.20
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YRIEINCR RS Y % 36 5% 9 H

Bl EC R A R ORI SRR A DA TR B B
Hes HESE IR (2 R A R AT i
RN A ER B M E2rE(GB 2763—2014 ) [ %
SR, AR T AR B S A AR R

3 g

H RS R A AR RPN B E R
AR ERZ — RFFEH “Co—y §RITIET B4
175 5669 A 17 M LR, BRI, Hh 16 Ff
A GBS TIREK A F 57, ZIER SR R
PIRR R 13.47% 57 8 LR P 1) e R 24 SL 1R L R L
LR SRS Oy R E IR )L E LR AL
AR T IR, 25 1 5 5 AFEF F “Co—y
R G Ok TR R U3 R R R Y AL — B
CCo—y FRGHH T 0 | WaFATE P R I TS bR 24
GASETR O T e i A AR O T B A AT PR IR I
e B 5 A R B — 2T KR R A
WA ST Bk LR EE L s BB, 45 75
5669 LR M . AT SRR O I A
i $5 15 18 (26.9% .9.6% ) , T fif I 22 35 iR AT ok 2 i
PR O TR GO R =i 1E.(9.1% .5.9% ) , R B4
75 5669 AR i T H AT KB H2 4 A, 7]
B, AT T AR 75 5669 [ 5 Pl R T 6 20 |

F4 BF 5609 5EF 5T FEERKRAGEREE (mg-kg™)
Table 4 Pesticide Residues in strain Fuxiu 5669 and
Taixiu 57(mg-kg™)

B 2 A E K bR U
i H £7 57 75 5669 (GB2763—2014)
Treatment Taixiu 57 Fuxiu 5669 National standards for
food safety
757575 Benzenehexachloride  <0.01 <0.01 <0.05
H [l Methamidophos <0.01 <0.01 <0.05
R A g Bifenthrin <0.01 <0.01 <0.05
EEHE Dichlorvos <0.01 <0.01 <0.05
S5 5 Cypermethrin <0.01 <0.01 <0.05
H#71E Chlorothalonil <0.01 <0.01 <2.00
36 Dichloro diphenyl — <0.01 <0.01 <0.05
trichloroethane
FEFEW Chlorpyrifos <0.01 <0.01 <0.05
& 3 ig Fenpropathrin <0.01 <0.01 <0.1
Z iR Carbendazim <0.01 <0.01 <1.00
E 2618 Fenpropathrin <0.01 <0.01 <0.05
FBEHT A <1.0 <1.0 <20
Thiophanate—methyl
TAAARET Sulfur dioxide  <1.0 <1.0 <50.0
FHE Formaldehyde <0.01 <0.01 <0.1

NE MR 558 F2 1 R S e A T A b o AR 45 R
5RO SRS F A A LR T, A
SEUMRIE G A 1R B A TR AR T 22 R 2 W R e 2 A
IZEFAHRL . AR SCHUESE T “Co—y HR S L F 18T
PRE SR & T IR, Sk & e U0 & T
i g f 22 —11e201

W75 5669 MMLE - SRR & i TR E % &
75 57, —J5 W B B L SR v R (RS i g S
FTREFRYT SRR — RS AR
HMMEITCE L . MR FEMEITCE SN E
WEHPRNESIBITE. 5 5669 1) 4 FE4E)E
BErm b &7 57, MUK /& a3 e oo
KO BHIRHEKRE. 175 5669 KRE#EHLET 57 5,
BRI RS EMETASE ST, B SRR ER R
A AR WF T 45 R 5 R EAR P S AR A, B
YT, B2 & &k 3.050 mg-ke™, AT
b 2e bR, R (il B S S fEARETE 2
Wo @75 5669 H 12 Ff 2 M I | 4 fbai % 1 4R
FRIIFF A 1 FA S o i 4 bR e, 5 i PR T
BT A 2% B (R R A 25 SR AR . BRI 5T
Vo3 R A S 1S e Rl e g 1 (T INES
A R 75 2 R R SR AR B A 24 it - ) [ 7Y
PR LT

4 Hig

[FISER I AT, “Co—y SRS IR T I F B 4t BT 1H
AR TS 5669 1 16 R LML .6 KA IEMR . AILIR B
VR B DK S R T R R 7 57, 2
Sl (P<0.01) 5 18 75 5669 HE 4 )& (4T . if )
HSRTHER 57,225 8% (P<0.05), D FHE
MRS R R I E SR b 2 bR AR TE 5669 (1
ARG EFE T AT ST, HOE i 22 2GR AR s Pl
75 21l rP AR5k B AT S FE S B bt 2 B
K] “Co—y FRETIE T M9 752 4 bl AR 75 5669 1T
ARG T 57, BA/REHE RS .
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