5 44 % 51 i Tl B Vol. 44 No. 1
2023 4F 1 H Science and Technology of Food Industry Jan. 2023

gl TR, AL, A SO ETETE R E /N A IR 7 vh 26 FAT LB 2558 B (7], £ Tl BHEE, 2023, 44(1): 307-315. doi:
10.13386/].issn1002-0306.2022030290

LI Tingting, WANG Rong, REN Xingquan, et al. Determination of 26 Kinds of Organophosphorus Pesticide Residues in Wheat Germ
by Gas Chromatography Method Simultaneously[J]. Science and Technology of Food Industry, 2023, 44(1): 307-315. (in Chinese with
English abstract). doi: 10.13386/j.issn1002-0306.2022030290

ST
ARG AR DR Jvb 26 R PLE:
AR 2h

FEE X R, T:t. ﬂ x| BB R, EOE, B
(R TR St gt m] P&, 58 B R 735000)

N

W E RS TAMEGERNMNE NEIER PHHAEF., RE&HE., RARF 20 AN RAZRG 25 &, HEid
FRA AT AR R AT AL XA 2 4 R % vk, @itk DB-17 A £m% &gk fAL 5 A RS AR
WS E, RRAKIGREAMNZHITEEMNE, ZREW, 26 HAMNBRAEE 0.010~1.0 pg/mL 49K ETEA N 5
Aot paypemARELAM AR, ARMAXAHIHKT 0999, Fik2EMRAE 0.005~0.010 mg/kg 2 18], *T4f ST =
ARF MA@ MR, SR EW, WAREKEE 80.61%~116.19% Z 18], M % 22 R 6948 5T 4R E 1k £ £ 0.62%~
6.83% Z M, ZAETRATNERR P26 HANBRBG TR GERTENE, EEERERMNTPHELE L
A, P RAFRAFIEAE, A2 554 0.074+0.005. 0.062+0.004. 0.043+0.002 mg/kg.
KRR AR &k, D EIER A ABER IR G, KRS

FES2ES:TS207.3 SCRRFRIDAS: A XES:1002-0306(2023)01-0307-09
DOI: 10.13386/j.issn1002-0306.2022030290

Determination of 26 Kinds of Organophosphorus Pesticide Residues in
Wheat Germ by Gas Chromatography Method Simultaneously

LI Tingting, WANG Rong, REN Xingquan, LIU Pan, CHEN Kun, HUO Wengqing, ZENG Wenjin"
(Food Test Center of Jiuquan, Jiuquan 735000, China)

Abstract: A gas chromatography method was established to simultaneously detect 26 kinds of organophosphorus pesticide
residuesin wheat germ samples, such as dichlorvos, ethoprophos, and cadusafos. By optimizing the pretreating procedures
of samples and test conditions of gas chromatography, the target organophosphorus pesticide residues were separated by
DB-17 capillary column and temperature programming, and corresponding amounts were detected using flame photometric
detector (FPD). The results showed that the concentrations of all organophosphorus pesticide residues were linearly related
to their peak areas with correlation coefficients of over 0.999 in the concentration 0.010~1.0 pg/mL, and the minimum
quantitative concentrations of all organophosphorus pesticide residues were between 0.005 and 0.010 mg/kg, respectively.
The recoveries of spiked samples at 3 levels ranged from 80.61% to 116.19% with relative standard deviations between
0.62%~6.83%. This method had been successfully applied in qualitative screening and quantitative detection of 26 kinds of
organophosphorus pesticide residues in wheat germ samples. Alathion, chlorpyrifos-methyl and fenitrothion were detected
in actual samples, and the contents of positive organophosphorus pesticides were 0.074+0.005, 0.062+0.004, 0.043+
0.002 mg/kg.

Key words: gas chromatography; wheat germ; organophosphorus pesticide residues; matrix effect

i A EA: 2022-03-23

HEWH: AR5 2021 FA30RR A CGEALR [2021]47 5 ) ;8504 T % EF 2 A RIR B (SSCIG-SP-201916) .
TEEBIT: 4545 (1988—) , %, AL, AFA T %) Rl E-mail: litingting5180@163.com,

*BEEE: U (1969-) %, KM, BFRF &) &% 4, E-mail: 576840512@qq.com.,


https://doi.org/10.13386/j.issn1002-0306.2022030290
https://doi.org/10.13386/j.issn1002-0306.2022030290
mailto:litingting5180@163.com

- 308 - £ Tl B4

202345 1 H

B A AN Y 2 J FTA SR B B 7 >R B9
O, A2 9 2 N AR E RO AR AR P A, Ho
AV ZG HAT 2 S AWt T i e A

W H 2528, MEFEAEYIE T & B S Ihm &
WEEE AN, P AR AR T e e R
PRTEAN N BETE . R rE B S It R,
FE IR B S A BLE AR 24 1 5% B ) RO B 28 4
WEAE A A B e 22 e, Hoh, SRS L — ks
FRACM S E RS R A VB A 25 R e AR N 2
—Bl, YA 2 AR 3BT 7 1 R 2 S AR A3
U AR ISR SR G- BT REBOHTAT Y R
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ASSCHESE T A L% [R] BsH 52 /N 22 1R v 26
P HUBEAR 25 5% B8 P00 7 IR 5E T 3 B Xl
ELERAIFE . R CIE-BERRIE WU N IR oA
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2 P HE A A O bR AR b R 8
LR RIBFAEIZE, LABAIN I, LA MR o

1 M57EZE

L1 MRISMGEE

/NIRRT XU A BRI F s 4%
HRRUEIAR  METY N 100 pg/mL, B 0PI,

RIS BT 20 ilal, 14
[E Meker 22 F]; NER  (Aifali, p st bR oG
BRAF]; T/ \ el S e (C ) « & RE-N-N
Ferk b ik S (PSA)  40~60 pm, 3 [F Agilent 4%
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AR A FR A T F 4 E = 4 ali
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Agilent 23 F]; PL602E/02HL TR MR f-FEH =
INES (U EBRA T TG16ES.LoHL I A ES
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FMABEHMUIF B R IR A7 2E
IKA 23]
1.2 SKWHE
1.2.1 FEEFATFHERTOLE  BoH 26 FhEPRAZY
WA 0.5 ng/mL TR GHRUERS WL, AWl 7t
R AR RR I ], PE AR IR AR THE R Y, LA PR
P B H AR A5 804 305385 . FRECHI v BE N
0.50 pg/mL 1Y) PA— AR 25 FRUEE AR K ERE, 35— 1)
RE R AR 24 (AR B B o
1.2.2 FESATANEETT: KRR RS, SRS,
F—18 C vkFa PR E. =8 GB 23200.116-2019
CE A EFRhRME FIEMER S D 90 Fifa pLEEE
A 24 Ky HAR 5% B3 Bl e Y R i BT Bk,
INATCIK BRI BE B — 2 L SR S 4R B R P 187K 57,
G2 — PR SLATACEE Ty =X, BIARSREGA 3 i 0 B
ALFRTTVE . ZHE GB 23200.113-2018K &4 FE SR
TRl AR IR LS R 208 Flvfe 2y B A5k B
I 2 Y22 P Y QUEChERS kAR, - A G
b A (GCB) KA MR BOR T iz, 15 855
FATALERTT =, RIRBGA R AAb B 7=,

2E—Fh: MEFAFREL 5.00 g BT 50 mL B0
1, iA 10.0 mL 7K¥278 30 min, ilA 15.0 mL ZH#,
2000 r/min IBFEZTS 5 min, IIA 1 i & 15
FANA 3 g EALENFN 1 g JORERIEE, MIZIFEY% 1 min,
4000 r/min Z5.0> 5 min, #EFRE )2 ZA54H 3.0 mL
TR, 40 C TINASRZEE R 2RI T, HEFIMA
1.0 mL PNERE %, i 0.22 pum AHLIER, EHLHT.

25 Fh. MEFRFREL 5.00 g FE&L T 50 mL B0
F1, B 10.0 mL 7K 30 min, 1A 15.0 mL ZJi&-
Tits W2 17 W (A FH LB S 99:1), 2000 r/min % i€ B %
S min, JIA 1 WikgE¥H R FIEHINA 1.5 ¢ ZFR4H0
3 g TL/ARBIREE, FIZURE 1 min, 4000 r/min 25
> 5 min, UERHREX - )ZAPIAH 6.0 mL F 15 mL &5
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L SRARUE T AEW : W HL 0.025, 0.25 Fi1 2.50 mL
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R , i FHERLAL o
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W AR B TR E T AR AN A f5 i L AR i
TAER . AR ERESF R T, 0 R 5
P4 AU AR, SR FH U TR AR ELAESI PR 3L Bk
1 (Matrix Effect, ME) .
E:%ﬁﬁﬁﬁﬁﬂ
TR IR U [T AR
T ME 44,0 BC T BTAR R A3 50 S AR 4G
A5 P L BTV s ME gy, : BIC TS SRR VR 10375 70 g i
I as LA IR . —MIACh: 24 ME KF 100%,
SR JRIETRSUN 5 24 ME /T 100%, A 38 5 8 55 3%
B3 24 ME 13T 80%~120% BTN, 55 L350,
BRILFRZEN A B 24 ME A7 T 70%~80% BY, 120%~
130% FYTEEIPN, S fseam L B, BRI 3E s i 2
24 ME KT 130% 8i/NT 70% B, o5 L Fogos, B
FETSUN AR H 2T
1.2.5 Anbsbloatss:  seEEs [/ NE IR R Ve ik
FE &L, 439 E4T 0.02, 0.10 F1 0.50 mg/kg =4~ & &=
A D 17N B e W = o Sy 1Y vy = et RE S R L )
ErE a1
X = CxV;xfxV,x1000
V, xmx 1000

x 100

b Xe I A & i, mg/kg; C: AE S i W

FEFI R, pg/mL; V: F2BUAFIAR, mL, V=
15.0 mL; V,: FH T ERIGFALIRIATE, mL, V,=3.0 mL;
Vi FESINRTAE 24 F], mL, V;=1.0 mL; m: FREE
JiEe, g; £ M BEAEE; 1000: FANHEA R4
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o v EEVERR; S, A MRS
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J#:260 °C; 25 PLE N 100 mL/min, & &N
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P 1,
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Table 1 The temperature-rising program of column oven
PR/ TIES R AR [Essiin| IBFTH ]
(°C/min) (c) (min) (min)
P E / 140 1 1
1 2 160 1 12
BHE2 2.5 200 1 29
B3 4 260 6 50
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2008 B S AR b A BB . A3 HLE . FOLBSR HL 2 T8 Al
SAFE P PRIRE AR 2 2 7% B8 B a2 Y wp &4 R R
JEI S, FTEA ST A A4 T SE 8 26 Fha HLEE
RAJE T E . TESLEVEERI T, BRI 531
£ B8 B 18] 55 bR o i 14 £ B3 B 8] A 25 76 +0.05 min 22
P, FTIARE iz 24512021,
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A2 Z2 5% B8 A 5E Y2 Fl GB 23200.116-2019€E0 5
LA FE RARE FPIETEE S 90 FiAT LB 2
Ko FAR 58 BE A A Y2 PR A i A B R
YA R B AT il B AR E T ER T &, ARS8 AT ise i
[8) I Ak B 1 LA LA R A 3 a B BRAE 2 40 i A
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The gas chromatogram diagram of standard substances

T FEHR WU . 1. BHEE s 2. KERBE; 3: Biil; 4: WSS, 5. VR UERE; 6: SFURMSS; 7: FF T BB 8: —Wefl; 9: SRR 10 S mkf;
11: HIEREFEE 12: LT RHE; 13: FESEML 14: RNIEREHE; 15: DHisRnE; 16: 5k, 17 3L S0, 18: K BHTHE; 19: TNIREE;
20: A FME; 21: LGN, 22: BRI, 23: — R, 24, ARRHRBE; 25: WRLHTHE; 26: 2F 5L

80 °C BEAKZ 40 °C, A5 BUseERFI H R4S 2
BRI, R RR LIS AAREN 10.0 mL
A8 3.0 mL, AR SR AT AN 5.0 mL BEAIR
4 1.0 mL, {5 FF 4 & AR 2 53 = 3 1%;
c.kHH QuEChERS # ARG fbAE S HEIA TR, A EER%
IS AN X 2 SR S, (BB SRyl A s kA
XA A IO AL (15 Gl 5 R AR 14 DTk o
BB AW, /INAE R S b R PSRRI
FrEAEX S, HAR IR BORC SR B (0, ARSLLS
TE GB 23200.113-2018 £ i 2 4= [E FKhn e A 4 IR
PEE W 208 Fhefe 25 K AR 5% BE 1 0t DU ) b
25 Y A4S IRE S QUEChERS ¥k 7 B i 2Ll |, %4
BT AL IT TG PSA FlI C g B B4 h0 -k [k
iy 1.2 1%, [t 6.0 mL R4 bR N 100 mg
GCB KR FEIMELE R Sr-BIEE RN
0.05 F1 0.5 pg/mL ARG IE TR ME TAERACEAE
PR BSOS T 2 v A A IR RIS 79 AL R e A T
TE 0.05 pg/mL AR EEZKET, 26 Bt BAnA 24504 [
FEAE 93.80%~103.80% Z[A]; 7£ 0.5 pg/mL MYHEEK
T, 26 Fh BRI EIKCEAE 93.98%~106.02% 2
(1], T I AS S I e AR S BT B 253 - RA/NAZ
R TR B . BRIk, BEER 1.2.2 H5E R R
AP A AR S W ATAL B T 1% o
2.2.2 LRSIV AR B AR A LAk 2,
E & P=0 ok P=S J& M 2 g A 1 3% P A8 R T
P, L SRR | SR A 2 PRI R T T
SN FBURRA BRI A 2, H LSO 5 FE BRI 2 A A
TEFEYIBR R, Bk b, FLRRO i 54 25 %
PEA G, AWIFER, ARG PHERR T, L T4 ik

B LY, DRIk, AR RSBy %o i) o 2385 SR g 5] 53
AL, BEECRRIN H AR T 5k, 0.010., 0.10 Fi
1.0 ng/mL PYFIWRERS IR . ARG b as I 38 mbn i
VW ANEALSE 125 B RS TR M MR 5 S B T UV TE
K. v B = AN TR R B KT X A 45 R 1 S
FEHABEL U, ME B, Z5R W3 20 a ASSCE g
e 26 FAHIBEAR G ME (BT 100%, FEBLH
FLITHGHRRN . b AE = DB T, IGIERE . FF T
s, R . SR . RESLIMRN T R SIS 6 Fh
AHUBEAZG T ME 40, (T ME 0, [HIATE 100.08%~
119.76% ZIa], FEEH Y BTG Sm AU AN 35 . .k
TR ME g fEFT ME s (BT 119.63%~241.65%
Z 8], AR EE R 1 MEy  f[H K F ME 4 18 -
dngjz@é N Jlbéj%@é ~ Eﬁ %X‘T JIL@'% ~ %E/E\ﬁfﬁ@é ~ E&*ﬁ WIL
B AFBE . AR RTUEE WALERE . TS o BT
BILAE A 245 7 v | v R BE KOSV R 1Y ME g, o (B A2 T
100.87%~118.44% = [h], SR HH 1% 3L JoT 15 58 20500 358
555 TEARMR BEAKOP T, KRB B0 H B0 11 L o B 5
RN, A 22 5 32 0 HH B B I 25 1) JL ST HE 5B ARUN
e RS . I B PEM AN R ZEAIR . Tk BEAKS T
1) ME 4, [E32/ VT ME o (B TERTREE T 9 ME 5011,
{BAE 105.26%~106.77% =2 [f], F2 B H 5255 i) ik o 14
RN o FAR RANTE S W B R 19 MEy, o (B AL T
120%~130% Z [H], FE I A5 14 L B MG 5 2800 5 41K
i BE KSR 1 ME gy 0 (B T =AW BE KO 19
ME s [HI T 130%, I H 1% B0 4 555007
WL . g S MABEAE = DR R B ME g fH
FITEARHR BE KT R 1Y ME g [HII KT 130%, L3 H:
PR BT TR AN AR B W3 e . SPREEKTET
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Table 2 The matrix effects of the target organophosphorus pesticides at different concentration levels

R 0.010 pg/mL 0.10 pg/mL 1.0 ug/mL
K5 REHTK ME .y MEy; ME jqt MEy; ME jqt ME;
1 B 146.44 241.65 126.19 143.64 119.63 149.45
2 KR 128.61 123.25 131.40 118.24 108.38 113.78
3 T2k 139.94 138.68 123.52 116.34 101.60 105.57
4 GIEZ2 7 125.32 121.37 117.36 112.22 102.34 106.23
5 TR 115.15 112.01 108.47 103.64 100.86 103.41
6 SFURSR 678.61 531.25 676.77 676.78 620.53 524.13
7 TR 100.33 101.26 109.87 102.46 103.94 102.60
8 T 103.33 103.38 111.45 105.53 100.08 102.33
9 SRR 406.09 388.37 302.55 149.24 204.29 127.10
10 ST 100.26 100.65 118.71 108.79 105.34 107.48
11 iE-s2 Al 152.95 101.27 163.24 109.9 130.49 106.77
12 PR R B 164.46 173.12 153.69 106.78 155.28 106.79
13 gl 116.76 106.85 111.22 105.82 107.62 110.64
14 PN it 234.17 218.83 204.2 118.44 145.74 106.20
15 e RN 171.83 163.87 164.57 114.54 146.87 107.87
16 g 147.91 113.73 145.69 112.03 117.13 105.26
17 AL S0 119.76 113.52 105.42 104.36 100.52 103.17
18 IK B 591.43 485.65 300.58 287.51 174.75 169.97
19 I 241.56 203.94 220.85 200.53 151.66 168.83
20 A 250.54 194.83 228.26 104.37 165.57 101.58
21 FH LR A 426.37 394.24 419.59 363.53 405.39 381.68
22 TR 277.15 280.59 273.95 257.03 228.05 237.92
23 =R 139.51 135.83 142.2 122.12 141.16 128.11
24 RATE 172.97 147.24 161.05 108.12 163.47 118.21
25 R 750.18 526.58 317.07 106.16 248.32 100.87
26 A 658.58 321.46 292.41 108.77 300.43 114.32

1 ME,  [EL53 5 122.12% Fil 128.11%, FRILIH K
G A B ST IR RON, o h EURIR L AKBERR B . DY TR
FH LA IR S P HLBR R 257EMK. P &
FAUIEIRE T ME (HYIR T 130%, FRILH A9 3E
JoT HG 5 A N, AR R W3 . B b T UL, YRR L &0
QuEChERS ARk, ZEr . ik /K R R AL 0T
SN 2 A 5 A B S i AEF o X F QUEChERS
FeAR A IO FEARAS B b (1) B ARAR 241 5, 7F
22 b v i 2R B SR P AL T B 2 A 3 R 1 T e il
BrRUE RGN, 7T 32— T B B ST AN e 0 o 435
HISZIE . 8] 2 Db THREE SR 0.10 pg/mL YR H b7
WYITE 3 FIBRUER W T IR
2.3 ARSI

TE Fe A 45 F T, 26 P WL AR 25 9 78
0.010~1.0 pg/mL FYZHIE BN S5 X0 07 i T AR SR 2R
PESC R, FHERBII KT 0.9991. BRIhhiamm. H ok
TEAEMR RIS b, Ay HARAR 2 LR e 1A 5
T GB 2763-2021 & it &2 4 E S bn e & i T e ok gk
A B YU wfokE AT BB AR 24 1) e K88 B RIS fe i %)
R AR SIS RO o MR VA TR R MR el
J&, AT TR RE, (H HA TS =2 PN, R R
I A 1.2.5 e =T DA 10 £S5

e E A ES 2 IR, SRR R . JREBUAFIMAE A e
BB A 1.2.5 PAHHBSEAS, TR
ERBR . 26 Fh B AR 4 7 i B R 7E 0.005~
0.010 mg/kg Z[a], AT NY/T 761-2008 i SEF7K 5
A ALBE . A LS. PSR B TR AN F R lR AR 24
Z2 5% BE 00 22 ) HE 25 I O AR TR RR, HLAIKT GB
23200.116-2019Ex i 2 4= B R AR vEFE 0 YR PE B 5
1 90 Fivf HLIESS A 24 M AT 5% BE B i D0 &y
MBI R EER. 2 34T 26 FiagdLEs A 25 %7
R AR R B TA]  ZRPEFE R LRkl T R . A R A
Ry kg SR .
2.4 INAREIYGRLE

A P5 ST 1 W ER A FTORS 28 8, e LS P /)
2 W R AE SR IARE i, AT 3 NS [RIKSE AR a1
GRS, BE IIARAK S EATINE S IR, S5 2R L 4,
FAINER K, A I B IAR BRI e
80.61%~116.19% 114 Ju. [E PN, #H Xt A5 i s 25 3 78
0.62%~6.83% Z[a], 54 GB/T 27404-2008 5L 52
Jo A LT B S LA I Y5O R, D RH I
TR T/ INAZ I A K AR Ry S SO TR I 17
Hh 26 Fh A LB A 2 19 BH P I & F e s .
1.2.5 g A=, THEREA AR AKCSE R B2
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Fig.2 The effect of matrix effects on determination results
TE: Ac DL BRAE A 35 500 C i) AR AR v G B AR Y 25 3 RE O AR DA o 700 IE ] A9 R A ) 25 R ORIV G C: LA
IR B9 23 A TR AR S AR C i ) A ) 2 S O v PR
3 AP OR BN E] | LR R M R BT ik R

Table 3 Retention time, liner ranges, regression equations, correlation coefficients and limit of quantitation for the target
organophosphorus pesticides

5 REGZIR - B8 At ] (min) LM (pg/mL) LR FHRFREL Tk iR (mg/kg)
1 i EAGES 4.80 0.010~1.0 y=10989.1307x—12.20365 0.9999 0.006
2 P& 14.81 0.010~1.0 y=13411.6898x+8.18546 0.9998 0.006
3 Tk 15.53 0.010~1.0 y=12080.62501x-5.13011 0.9999 0.006
4 CRESE T 16.99 0.010~1.0 y=13006.5614x—20.23619 0.9999 0.006
5 TR 17.26 0.010~1.0 y=20183.0695x+15.1557 0.9998 0.005
6 SFURR 17.91 0.010~1.0 y=3850.06983x—35.41982 0.9997 0.010
7 T B 19.11 0.010~1.0 y=11667.4730x—12.82543 0.9997 0.006
8 IR 20.59 0.010~1.0 y=11416.7430x+1.32432 0.9998 0.006
9 SRR 22.90 0.010~1.0 y=6113.96165x—19.91234 0.9999 0.008
10 M 23.99 0.010~1.0 y=10109.58609x—6.02719 0.9999 0.006
11 F SL s ae 25.59 0.010~1.0 y=6679.41789x+4.11309 0.9999 0.008
12 R LT i 26.48 0.010~1.0 y=5930.93150x—26.59133 0.9996 0.008
13 BRI 28.19 0.010~1.0 y=8875.34418x+0.06864 0.9999 0.006
14 A BB 28.62 0.010~1.0 y=6208.89799x—7.70695 0.9999 0.008
15 E R 29.19 0.010~1.0 ¥=5998.87147x—15.07606 0.9999 0.009
16 B 30.64 0.010~1.0 y=9183.50285x—16.57342 0.9997 0.006
17 FR L 31.04 0.010~1.0 y=9367.76345x—14.46232 0.9994 0.006
18 KRB 31.90 0.010~1.0 y=7591.61928x—4.80467 0.9994 0.008
19 TR 35.15 0.010~1.0 y=3752.91280x—7.05968 0.9998 0.010

20 AFhik 35.71 0.010~1.0 y=3616.82183x22.76759 0.9998 0.010
21 R RL B R 36.42 0.010~1.0 y=5136.19557x—17.10483 0.9994 0.008
22 RN 3825 0.010~1.0 y=6154.90860x—16.51144 0.9996 0.008
23 IR 41.54 0.010~1.0 y=4179.80549x—15.34238 0.9999 0.008
24 RABRBE 44.80 0.010~1.0 y=1687.96493x—6.17294 0.9998 0.010
25 R30S 4521 0.010~1.0 y=911.27963x—4.06083 0.9999 0.010
26 A 48.02 0.010~1.0 y=545.64082x-3.74118 0.9991 0.010

BR, £ —IFHESR 4 ey . MR 4 P ERE MR 116-2019 & 5h %2 4= B AR EF B IR P& i R 90 Ff
YEATHN, 7E 0.10 mg/kg NAR/KER, ArG R4 i 55 BN EA 28 B HACE A% B B 0 2 YO 25 i iy
S ERPENL T 0.0047~0.0097 ZI8], /T GB 23200. FHFEIHRE T I EE TERR .
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Table 4 Results for recovery determination of the target organophosphorus pesticides in samples (n=5)

JinkRAF 0.02 mg/kg 0.10 mg/kg 0.50 mg/kg
5 mAmynE I (mg/kg) IARIEER (%) BRI (me/ke) MFREIER(%) EEMER  EE(mg/ke) IAREER (%) B2 MR
1 EEE 0.0214+0.0008 106.91 0.0066  0.0994:£0.0022 99.40 0.0066  0.4989+0.0031 99.77 0.0093
2 KERHE 0.0207:£0.0010 103.68 0.0031  0.10080.0029 100.75 0.0086  0.5303:0.0086 106.07 0.0257
3 BZmE 0.01940.0011 97.22 0.0034  0.1021%0.0031 102.07 0.0094  0.5285+0.0086 105.69 0.0257
4 MRk 0.0204+0.0013 102.05 0.0039  0.1003+0.0026 100.30 0.0078  0.5141%0.0078 102.82 0.0235
5 IRIERE 0.0191+0.0011 95.50 0.0033  0.0994+0.0021 99.44 0.0063  0.5262+0.0098 105.24 0.0294
6  HURR 0.0232+0.0003 116.19 0.0009  0.0806+0.0021 80.62 0.0078  0.4470+0.0133 88.60 0.0400
7 RFTHEUBE  0.0197+0.0010 98.41 0.0031  0.0958+0.0021 95.79 0.0079  0.4938+0.0071 98.77 0.0214
RJ— 0.0185+0.0010 92.28 0.0030  0.0946+0.0022 94.57 0.0065  0.4893+0.0068 97.86 0.0205
9 SRR 0.0180+0.0009 90.02 0.0028  0.0813+0.0008 82.29 0.0053  0.4062+0.0085 81.24 0.0254
10 S 0.0196+0.0011 97.81 0.0034  0.0936+0.0027 93.61 0.0080  0.4839+0.0063 96.79 0.0189
11 WRESM  0.0165+0.0006 82.32 0.0019  0.0820+0.0028 81.98 0.0083  0.4261+0.0142 85.22 0.0425
12 FHXSBBE  0.019+0.0010 94.98 0.0029  0.0806:0.0022 80.61 0.0065  0.4127+0.0085 82.55 0.0256
13 EEAEM 0.0227+0.0004 11331 0.0013  0.0966+0.0019 96.62 0.0058  0.4987+0.0169 99.74 0.0508
14 AP 0.0170+£0.0010 84.81 0.0031  0.0831+0.0016 83.09 0.0047  0.4162+0.0153 83.24 0.0458
15 SR 0.0196+£0.0011 97.75 0.0032  0.0810+0.0016 82.56 0.0078  0.4216+0.0167 84.32 0.0501
16 A 0.0190-+0.0007 95.19 0.0021  0.0835+0.0022 83.55 0.0065  0.4289+0.0128 85.77 0.0385
17 WESHIBE  0.0189+0.0010 94.44 0.0031  0.0887+0.0029 88.72 0.0087  0.4664+0.0053 93.27 0.0158
18 JKHEHRBE  0.0186+0.0011 92.76 0.0034  0.0874+0.0025 87.37 0.0075  0.4539+0.0044 90.78 0.0133
19 N 0.0229+0.0015 114.37 0.0044  0.0959+0.0023 92.90 0.0070  0.4778+0.0117 95.56 0.0350
20  ARFMEE 0.0207+0.0013 103.62 0.0039  0.0820+0.0032 81.95 0.0097  0.4075+0.0096 81.51 0.0289
21 WIEGHFBE  0.0198+0.0012 99.06 0.0036  0.0832+0.0024 83.18 0.0072  0.4280+0.0074 85.61 0.0221
22 A 0.0207+0.0010 103.73 0.0029  0.0902+0.0022 90.16 0.0066  0.4628+0.0040 92.56 0.0120
23 MR 0.0209+0.0012 104.41 0.0035  0.0889+0.0023 88.90 0.0070  0.4300+0.0146 86.00 0.0438
24 RABBE  0.0200+£0.0009 100.06 0.0027  0.0829+0.0026 82.89 0.0077  0.4531%0.0166 90.62 0.0499
25 PMEEBE  0.0217+0.0015 108.54 0.0044  0.0864+0.0027 86.40 0.0080  0.4151+0.0121 83.02 0.0364
26 AR 0.0206+0.0013 102.75 0.0040  0.1012:0.0030 101.20 0.0090  0.5132+0.0157 102.64 0.0471
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