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Determination of 197 pesticide residues in edible vegetable oil
by gas chromatography-time-of-flight mass spectrometry

HOU Jing, CHEN Dan, TU Fengqgin, YANG Ming, WANG Mengying, LIU Mengting *
(Wuhan Institute for Food and Cosmetic Control, Wuhan 430012, China)

Abstract: An analysis method based on gas chromatography-time-of-flight mass spectrometry
(GC-TOF-MS) with single acquisition was established for the simultaneous rapid screening and
accurate confirmation of 197 pesticide residues in edible vegetable oil. First, a standard library
of the 197 pesticides was established. The library contained GC-TOF-MS information such as
retention time, accurate mass measurements of quantitative and quantitative ions, and ratio of
the qualitative ion. According to the European Union regulation ( SANTE/11945/2015), the
standard for qualitative determination by HRMS was determined; that is, each compound was
confirmed by at least two ions. Second, the instrument conditions and sample pretreatment
conditions for the determination of different pesticides were optimized. The following observa-
tions were made: the extraction efficiency of acetonitrile was better than that of acetonitrile
containing 0. 1% formic acid because pesticide recovery in the former case was in the range of
70%-120%; C18 and PSA adsorbents exerted a better purification effect than did the other two
purification materials ( C18 and Z-Sep adsorbent or PRIME HLB column), thus ensuring good
recovery of the target compounds; most pesticides showed a matrix enhancement effect,
necessitating the use of a matrix-matched external calibration method for quantitation. Finally,
based on the above findings, the experimental procedure was established. The edible vegetable

oil samples were ultrasonically extracted with acetonitrile, and the resultant solution was
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subjected ot fat removal by freezing at —20 C for 2 h. The supernatant (1.0 mL) was cleaned-
up by dispersive solid phase extraction using 50 mg C18 and 50 mg PSA powder. The com-
pounds were separated on an HP-5MS UI capillary column (30 mx0. 25 mmx0. 25 pm) and ion-
ized using an electron impact ion source. Qualitative and quantitative detection of the pesticides
was completed in full scan mode. The retention time, mass accuracy, and qualitative ion matc-
hing ratio were used for qualitative screening, while the peak areas of the quantitative ion were
used for quantification. The limits of quantification (LOQs) of 174 pesticides were 0. 01 mg/kg,
and the LOQs of the other 23 pesticides ranged from 0. 025 to 0.1 mg/kg. The linear ranges
were LOQs to 200 pg/L for 196 pesticides, and from 2 to 100 pg/L for biphenyl, with the corre-
lation coefficients being greater than 0. 99. The recoveries of 156 pesticides were in the range of
70% to 120% at three spiked levels (0.1, 0.25, and 0.5 mg/kg), accounting for 79% of the
total pesticides. The proposed method was successfully applied to the determination of pesticide
residues in 23 edible vegetable oil samples. Chlorpyrifos was detected in all six peanut oil sam-
ples. Bromopropylate, fenpropathrin, oxadiazon, permethrin, tebufenpyrad, cyproconazole
and pirimiphos-methyl were detected in a fourth-grade rapeseed oil sample. The results demon-
strate that the developed method is accurate, reliable, and time-saving. It can be used for the
high-throughput screening and quantitative determination of pesticide residues in edible vegeta-
ble oil.

Key words: gas chromatography-time-of-flight mass spectrometry ( GC-TOF-MS) ; pesticide

residues; vegetable oil

A 25 R BAT B 16 9 B SR, 2E AR AR
RIEHREENEM, SR, O AE BRI, e 24 5%
P ) R SR A O B 0 AEE R L A LK RS S,
T R AR 25 5% B R Bl G 7 g/ | [l sl
FE TR A 2, & R AR A I 1k A G s b

TH i 2 BT 23 X AR 245 5% B 3 T o AR AR K T
Pt TRt 2 XS 3 Y5 G 3000 A BIL N 44 B
A HA B I SE NGV, ME S A 2> B, dnfl
BRI , - AR FE CRAIE SR R A 245 1 IRl g
AP A 25 5% BEAS I A AT AR SRR R
5 A TR R Al Ak 3k T RN I A £ i v f ik
WA R A AV 7E 20 F B R , ANk FH T X R A Fa e
TG IR , 5 SMRAEARRT 2%, 7 A 1 R S
G PRARE S, BERCHE @ik AR T LLSE
WAk, R R H20EFE K& A L
W, ATF A BT R, JE B M 43 1 (MSPD )
AR5 AR AL H (SPE ) £ At 9% F T4 43 bk

25K B T A B G v [ A A B AR A AR ERURE
Hi P Bk A CI18 5 & Me-N-TA 5E ik e
(PSA) H B A PRIME HLB #:'® %5 35 8145 53¢
kR TE AT R 0 2 BE R 48 K 4 ( MWC-
NTs) #4725 2 28 H IR IR A 25 N , 24 ml
WeEEFIH, QUEChERS 754k A Jy fif B phis 42
PGSR AR 2 F AT AL, QUECh-
ERS J7 15 75 B X I B0 A [R) e £ L B T W i
(A 390, 5 LI B3R C18 \ PSA \GCB, D) il
JUAETF IRl F B RE RSB A AL B (Z2-Sep) I C18 5
SFEALEE LR A (Z-Sep+) 1 AESEERAGI
FPRE U HEA TR A, DA RAS Je A v fh sk
B C18 F1 PSA 4141 PSA .GCB .C18 44
1 Z-Sep+ . C18 " 44,

A 258 TR RN DL RS kA SR g v
AR RS- T RO (- ER I L S L M
T8 R FH ) L A A RAGH I 2% 5 R DG BEAG

Sl AR s, P, W AT, AR XA . SO @3- AT I W) B3 vk 0 E £ AT A b 197 R 53R B, (A, 2021,39

(11) :1261-1272.

HOU Jing, CHEN Dan, TU Fengqin, YANG Ming, WANG Mengying, LIU Mengting. Determination of 197 pesticide residues in edi-
ble vegetable oil by gas chromatography-time-of-flight mass spectrometry. Chinese Journal of Chromatography,2021,39(11) ;1261

-1272.



11 & 3, A UM G- AT I IR B 0 B A R 197 R 25k B

- 1263 -

for I ERRPE e U TR T IR AN A Jsed , HG ik )
PRGN AT AL R ML A 25, IO (335 - ER BB o i
5T ARG s HEBR T3, ZRA5 AL A v P v 1
JE BT T A HLG AUER HL 3 15 R AR A HILE AR
2, RO (3% - H3 IR o 1 AN BE RIS AR A iy R
SR @35 BOEEAR L G LAF Rt S ) A
- B IL S G 22 SO I (MRM) #EC R A
LR T HRRE S

AT A AL 21 5% A I AR A T A o,
—UCHEREXS AL+, 22 28 E M A 24 [R) i gk
FIREIN  HR IR T 2 5 22 S 0 M DA Ok 44 8
X 14 M 0 A 7 — T ) B O I M ) £
2, S BSE B IR R | R B BRI A — A 3
W - ARA A (0 R AR AR, JC I AT HERR E B, R
SRR I BERAR 9 07 05 n] LA x> [ i, (it 2
(7 BOCEERE N 1 77 12 i S O MERE , I3 17 N &
TS T BB A BRI AR . AT I ] (Y
SR AR R 77 SR BOR B B A5 B, HOR AR B2
PR A RS TSR TR, RS 5 A 2 5 P Y g
A

ARBFEA T LB AL 7 ik, 45 & S
- AT TR BTSRRI 197 FhfeZy
B BA AN 7 3k o A D 0 i Ak L7 8 2, A 0 e
i, ELEAT B0 0 R U S R R, ol LA A
LA PRIHOR S

1 SCIEE Sy

1.1 SR TS e

7890B-7250 S AH £ 315K AT I 1] 5T 335 3k I AL
(3 [E Agilent /A 7)) ; Vortex-Genie 2 5% EIR 2] %%
(Z£[E Scientific Industries 2% 7)) ; #8 75 I 1 YE %
(H[E Prima /A A ) ; Allegra X-15R & 08 7R & O
ML (3% E Beckman A #) .

N (@it f5E Merck 23#]) ; R (ik4l,
i Fluka A7) ; C18 ¥y A \PSA #ioK (1 [E CNW
NF)); Z-Sep #i A (2 Supelco /4 Hl) ; PRIME
HLB #:(3 mL/60 mg, 5[ Waters 2\ 7)) ; 1R & hrif
VU (LR EE R 100 mg/L) T35 0281 24 d, b
WEW B T-45 [ Dr. Ehrenstorfer 23w, {642 M
M RS SRS 2Rl TR
1.2 HmuribiE

PRI ERFRI 2 g A AL &, A 10. 0 mL
NG IRBERA 1 min, &8 75 #2530 min, 350K T

-20 CHLE 2 h, A 4000 r/min %.0> 10 min, L Z
G2, Rk

FAb . 1.0 mL BiR R AL A £ 50 mg
C18 150 mg PSA #oR A B4 1€ 1 min, L
4000 r/min Z5.0> 5 min, JEEF R 0.22 pm A
PLUERE , R AL,

1.3 FRAERRAE

Pt J5T FH < 6 T ) BB it vk B2 R 100 mg/L
MIRRIEIR T, TS5 1.1 15 TR A SE A TR A PR e
BE,HOERBAR R RN 5 mg/L WIRA
FrUEfE A

IRAPRERE IR IR 1. 2 WAL BRAY 25 (A
T DU YRR B, TC T BB B Mk Ol 2.5.10,20,50
100 #1200 ng/mL 3L FRFRE TR .

14 SHEH
141 it &%

384 . HP-5MS UI £ (30 mx0. 25 mmx0. 25
pm) ; BERE TR FE . 300 C, HERERL . Ntk ke
R AR (Ll > 99.999%) 5 F KW . 1.2
mL/min; FHERE T W EE 60 C, ££%F 1min, L)
40 C/min JHE % 170 C, FLL 10 CT/min FHEE
310 C,/44% 3 min, #FER .1 L,

142 it &

B i P2 (B U8 8 1 R R EE £ 300
C M2 B 300 C 5 LB HL . 70 eV A I 45
R 2HH (m/z 50~500)

143 #dEAHE

K AL #S A 7 MassHunter X417 403,
AMEAPrERE— M N AT H G TR B
T, MBS Tt R E R S
PEESF L3 1, 5 i B 1 OO 1 T o 5 Ot 22
JLFBCE N £5%107 (50 ppm) , fb & 4 {8 B Ik 1] fig
2GR E A +0. 1 min,

2 GRS

21 ®iEFEFRL

Stk HP-5 A 5 b 90k i HP-1701
BN IR AR 24 5% B 2 AT v etk gk £ P A T v e
FE, HP-1701 BANEFEXT R 1A LB L & 9
I3 B RSCRA AT AF PR G e o I B A, AN T
T3 1o W AU AE TR S B e AR 25 1Y 43 AT, HP-5 B4
BRSBTS AL G Wy s B s B4 R 155 1, i
e B B S ) HP-5MS UL BA0EH:, LI/



539 %

v

TE

- 1264 -

8L°¢ SLLL 97°¢ 9918 (453 SviLL 10°0 S00°0  €TI10°LTI ‘TSI0°STI  6101+0T  86'L QuOZEWOoL)
LT £€6°08 €9°¢ €0°v8 66T 68°€L 100 S00°0  8801°6TT ‘6190°L8T  +S80VIT  S6°L surzedoid
88°C 68°8L SI°g £5°€8 NS ob'tL 10°0 S00°0  8¥66'FST ‘STOO'STT  SL66'TST  €6°L UOINUI[OUOI\
10T ST8L 88°¢ 60°€8 9I°¢ ST8L 10°0 S00°0  TE60'SIT L690°TOT  L690°00T  88'L surzeny
20¢ €L18 96°C 99°68 Ly'¢ 60°18 10°0 S00°0  8FLO'€0T ‘0¥SO'98T  SLLO'TOT  18°L aurzeurg
87T LY'S8 sTe $6°06 L1E 0026 10°0 S00°0  0666'8TT ‘9T66'TYT  0T8GVTT  6L°L aeoyIOWI
69°¢ WL 99T 8€°€8 €9°¢ YhTL 10°0 S00°0  SI96°L0T ‘¥996°SLT  +¥96'S0T  6L'L URIO[YIL(
JANS 6v°6¢ 6T°S vILE ssg 78°¢¢ 10°0 S00°0  L908'S8T ‘STIV'IST  9608°€8C  9L'L SUAZUA(OIO[YOCXIH
9t $0°88 6£T 0626 SLg 78°88 100 S00°0 €€10°06 “LL66'SL €800°8T1T  9L°L urdnppourtq
vhe 9T°€L (A3 LY'LL 65T 01°¢L 100 S00°0  €£¥€6'T81 ‘€L£6°081  OII68IT  €9°L (OHA-0 ) dUeXaYO[0ADOIO[ILXIH-0
86°CC 01°9S TT91 $9°8¢S €SL €196 10°0 S00°0  TIYO'ITI “€920°SL I€L6°0ET  6¥'L aeroyd
LOE 9618 6LT 99°¢8 8¢T €€°08 100 S00°0  L9TO'ETIT “6196°LST  L696'8ST 6L soyesnpe)
8L°¢ 9¢°08 €6°¢ 20°¢8 0Ll LY'LL 10°0 S00°0  8066°€6T ‘S656'S9T  1TT0TLE  LEL dajoyng
8LT €0°8L 65°¢ €e18 L9°€ 9L 10°0 S00°0  6SOI'8IE “9TTOF9T  6£S0°T6T  LT'L urrempuag
€Te ¥S8L 8¢ TL18 8T°C STSL S0°0 ST0°0  9TTO¥IT ‘L6TO90T  9690°90€  €T'L urfempLLy,
89°C €T'18 ss¢ T8 vIg L6708 10°0 S00°0  6I90°L8T “SSEOPLI  +8EOTLL  0OT'L [Ayjesop-ourzeny
€T 62°9L 99°¢ ¥2°08 86°¢ WL 100 S00°0  6£S0°T6T ‘06S0°9LT  €060°9TE  €I°L urrempreyy
€rg oL ¥9°C 69°LL 0TC YL 100 S00°0  TSSO'ETT “1800°TLT  €810°LTT  OI'L ureydoidoiopy)
W 8869 96°¢ 97'89 (454 08°19 S0°0 ST0°0  LP60'981 ‘SS80'€8 9TTIYST  +O'L 9eOAD
(4N L68L sTe v6'€8 90T 0T°6L 10°0 S00°0 6800700 ‘LL66'8ET  6196°LST  TOL soydoxdoyyy
vey 8679 6611 €L'LY 066 98°LS 10°0 S00°0  LOS0'891 ‘6TLOL9T 9880691  S6'9 sururerfusydiq
€9°¢ 98°79 €L’s LT°99 0r°¢ 97°9¢ $20°0 STIO0  L6LY'PIT ‘L6L8TOT  9TL8°09T 889 QUIZBUID,
or's 60°vL vy 8S°6L 08°C 96°08 $20°0 STI0  6VL6'I61 ‘STLEFLL  $000°EPl 1879 surzeuory,
959 10°89 or'y 9L°89 vTe 61°19 10°0 S00°0  STOI'LSI ‘¥960°86 €160°9C1 8¢9 Syeur[o|
86T LOSL LT €108 9¢ Y 10°vL 100 S00°0  €VE6'T8T “€LE6°08T  OT16'81CT  LE9 (DHY-¢) dUEX3aYO[0LI0IO[YOBXIH-Q
[9NS €€°L9 6T Y €9°0L 6v'¢ £€°69 10°0 S00°0  S686°S0OT ‘TEI6T6L 19967061  €1°9 qauoIoyD
16°9 LY¥L or'y TSL L9°¢ $T'89 100 S00°0  SITO0YT ‘¥000°081  €S66°L0CT  90°9 SOJLIYRIRIN
18°9 6£°69 LLE STTL LYY 1€71L 10°0 S00°0  9T66TFI ‘6600°€6 0T86'+CT 909 UOTIOULIO]
661 9'65 €57 11 6£°65 8L°S vS'LY 10°0 S00°0  Y9Y6TIT “1816T81  +6¥6°0IT €8S d[ozeIpImy
€9°¢l 99°C8 86°¢1 69°9% 18°L £6°S¢ 100 S00°0  8690°€ST ‘0T90°CST  LLLOYST — TH'S [Auaydrg
6£°61 9%°9¢ S SE'LS 19°¢ €SS 10°0 S00°0  8096°TLI ‘866°SE1  LEIGOLI  ¥T'S S[LIUOZUSOIONYDL(]
L6701 67°€6 L8°L] 91°66 L¥'9 10°66 100 S00°0  L6SO'6YT ‘T6v0'TET  T1€80°v9T 96+ ueInjoqre)
Seee ssep £6'81 6°6€ 008 1S°0¥ 100 S00°0  8980°T9T ‘S890°8TT  9SL0°00T  S¥'¥ dyeony
%/aSd  %/A104000Y  %/ASY  %/A19A009Y  %/ASY %/A194009g (B/Bw) (8/Bw) (2/u) suot (#/w) wor  umu opINSOq
/8w 60 /8w ¢T°0 /8w 170 /D01 /ao1 EUNGLal () aanepuend) Y o

(9=u) 110 9[qeIa8aA I[qIPa ul sapIIsad L] 9Y) JO SUSY PUR SOLISA0DAI payIds ‘sPHOT ‘ST ‘suol aanelenb ‘suor aanjeirpuenb ‘soulr) uonualdy [ Iqel,

(9=u) By B S hEYI M EX MR LEAI LB ER B B YL L6] th G E



- 1265 -

U5 B AR b 197 Fhofe 2555 B

il

i

AR - AT I B

\

5,45

%

11

96°C LT€8 9€°C 1698 66'C [ANE 100 S00°0  89T10°LLT ‘6¥00°60T  T¥10°09C  8S°6 UONPOBIUD]
87T 69°SL €8T STSL 494 0S°0L 10°0 S00°0  LYT6'S8T ‘¥LT698T  00£6'¥ST  8E°6 soydioyoud,
86°T 97°68 98°¢ 8718 e LT'¥8 $20°0 STIO'0  OTIT'9TT “1S90°+81  SSEI'Tve  8T'6 uAnewoid
STt Tris L8°C €9°L8 ¥T'T S6'18 10°0 S00°0  0TIT'091 ‘#960°9¥1  6901°881 ST6 IOTYORTY
L0T L8783 0S°C L6°68 LS'T YE¥8 10°0 S00°0  ¥960°CIT ‘S6Y0°OLT  6611°LZC  ¥T'6 duinoury
e €6°LL sTe 79°¢8 9¢°¢ T9°9L 100 S00°0  1T86'99C ‘TIL6VLT  6¥86'Y9T  TT'6 [AY}OW-SOJOPIOL,
10°¢ Ses8 16°¢ 08°68 STy 09°08 100 S00°0  ¥866°SYT ‘6¥00°60T  T100°€9C  €1°6 [Aypow-uoryjered
08°C €v6L 8L'T S ve'T 10°9L 100 S00°0  T€T6°L8T ‘0T8G'HTI  SST6'SST  €1°6 1A&peur-sojukdiony)
S0T LTT8 06°'T 6978 8¢ 9L°08 S0°0 ST0'0  €S66'F8T ‘9856981  8T00'TIT  01°6 UI[OZO[OUIA
LL'T ¥9°¢8 Sre (A $6'C 8L°T8 10°0 S00°0  TYLO'ETT ‘¥960°9¥T  €160°T91  80°6 IO[Y20320Y
€9° £9°08 (4597 P18 60°S 89°CL 10°0 S00°0  L690°661 ‘TSEOT8T  S$690°861  66°8 urZnquIdy
9¢°C YLOL (433 L9708 ¥6'C STTL 10°0 S00°0  9€€6'HTT ‘08€6°TTC  9000°6LT  96°8 UOTYIURJO[YDL(]
65°C 76°08 19°¢ S9°'L8 9T’€¢ 8€°8L 100 S00°0  SEL6FIT ‘TIL6TIT  €6L6°091 €6'8 uedord
61 05°8S LTE LS e 11°¢S 100 S00°0  S9S8°99T ‘¥TI8°TI9T  S658°Y9T  06°8 SUIIUBOIO[YIBIUD]
08'T 1L°98 20°¢ 9€°68 18°C LS°08 10°0 S00°0  8080°861 ‘€LSO'TLT  THOI'EIC 888 uAnsuwsaq
€6'¢ LY'L8 60 98°L6 60701 ¥9'¥8 10°0 S00°0  YTPI'8ET ‘$0OOT'L9T  +L60'99T  TL'S QIedTWILIL ]
€6'C 1L°06 vs'e 00°L6 061 €8 100 S00°0  YLYO'OYT “SOTO'TLT  +000°+0T  69°8 sojuaqoxd]
00°¢ TT8L S6'¢ ¥9°¢8 06'T 9I'vL $20°0 STIO0  T690'9LT “LSKO'T9C  1911'81€ 798 soyurLdnga,,
00T 89°89 Ly'T 6¥°69 961 97°$9 ST0°0 STIO0  #6T0°0LT “91T6THT  #CE0'89T  95°8 dYe[[eLL],
09°¢ $9°08 98°¢ LT'¥8 9T 08°6L 10°0 S00°0  I1L60°I81 ‘8S90°€ST  I1¥90°T6T  #S°8 SOJWILIY
W ST Tre 0T°06 L0T 66°€8 10°0 S00°0  8600°S8T ‘L£00°80T  S8L6'9ST  TS'8 Sojozes|
LEE 8 98°¢ 6L°T6 [$:57 6818 10°0 S00°0  0FTO'LYT ‘€€20°00C  TITO0ECT  Th'8 [Aypowr-uoxoereq
6T 6vvL LOE €6°LL 08°C 88°€L 10°0 S00°0 YOOI +0E ‘0€90°661  SLIT'6LT 8T8 uourzei(
ST 9b°€8 8L'T 9818 ve'e STYL 10°0 S00°0  YOTT'661 ‘T6L0°E€8T  STOT'86T  LT'8 R IOWLIA]
LSY 10°€L sse SE8L 6£°C 8S€L 10°0 S00°0  96T0°9vT ‘90T0°60T  +8I0LET  #T'8 SOJouo,
we 70'%9 LTS €5°€9 1489 LO'LS ST0°0 STIO0  LOV8'SYT “LOV8'OET  LEE]H6T 18 QUAZUDOITUOIOYIBIUDJ
9T°€¢ 05°08 80°¢ 6v°L8 L¥'T 18°08 10°0 G000 YEIOHST ‘9TS6'FLT  SSS6°TLT LIS aprurezAdoid
Se61 61°09 Srel LS'6S 06°¢ 9€°09 10°0 S00°0  8IY6'TOT “€ET0EST  9€L6°0€C  ST'8 somq,
we T6L 8L°¢ 0S°¢8 S8y S9°6L 100 S00°0 €VE6'T81 ‘€LE6°081  O116'81C  ¥#1'8 (OHG- ) 9UexaO[0£O0IONIeXIH-A
YL'T S6'18 LS€ LT'¥8 9T 19vL 10 S0°0 8801°6CC ‘ST80'9TC  +S80°VIT  TI'8 surzelAymngia,
9T SS8L vy vSH8 60 €6'vL 10°0 S00°0  6SOT°0SE ‘9TTO+9T  9690°81€  01°8 urremyoid
88°C ¥2°08 She £€°98 81T 8€°98 10°0 S00°0  8F€0°TTT ‘LETOSET  €786°€61  60°8 soydurejodoid
0T TTLL 8LT €T€8 86°¢ Y1°9L 10°0 S00°0  €¥€6°T8I “€L£6°081  OI16°8IC  70'8 (OH4-¢) suexayojoAdorondexoHq-g
%/ASY  %/A19r009Y  9%/ASY  %/A19A009Y  9%/(SY  %/A104009Y (8y/Bur) (8y/Bur) (z/u) suot (2/w) uor  urur opPNSaq
/8w 60 /8w 6T°0 /B 170 /001 /ao1 daneNend) aaneuEnd) /¥ o

(ponunuoy)  oqqey,

(%

T ¥



539 %

v

TE

- 1266 -

LTS LE'69 S9'8 9¢'IL 9T 0T'6S 10°0 S00°0  9618°9LE ‘$STTLE  STTRPLE  TOII uepIop)-4
(4% 68°L8 8¢ S1°'88 S6'1 Y018 10°0 G000 0T86'¥TI ‘¥6£0°S8 9900°S¥I 66701 UOTYYePTUIdN
96°'1 08°68 T 91°68 vT'T 81°L8 10°0 S00°0  9¥E0'9IE “€€00°88T  6LVO'SLE  S6°01 dojAxoreq
e 00°€8 €SS 78'98 LOE 91'¥8 §20°0 GTIO0  €€10°G8T ‘TITOSST  1910°€8T  #8°01 Quoprud0I1g
96T 7588 9¢°S 6£'16 SOLT 95°¢8 100 G000 €666°6T1 ‘€T00°8TI  TEIT'89T  €L°01 [oudUIIpeLL],
vL'T 7€°08 88'¥ 6978 Y0'€l LS€L §T0°0 STIO'0  09LO'LST “T890°9ST  +L¥O'9¥T  €L°0I soydreumg)
6L°1 vL'€8 ey 19°L8 969 SL'08 100 S00°0  ¥8S0°1TT ‘1LT0°€6T  6901°9LT  89°0I prureynqnizog
LST 78°08 00°S §9°68 ¥9°€ LS08 §20°0 STIO0  08LO'SST “8666'+81  11€0°€IT 99701 soyduajosy
[4k4 01°16 65t 16 71 ST'L8 10°0 S00°0  00V6'89€ ‘08Y6°TIT  6T¥6'99€ 99701 [uoxdiyg
L61 €978 60y 11°L8 W 0¥°08 100 S00°0  T000°€TE “8896'+6T  SLE6'99T  99°01 SOYAUTAURJIOTY)
L0T ¥9°68 vS'y v6°L8 €€°C 6088 100 S00°0  8TIO'EST ‘0T86'HCI  0100°661 9501 dUOJMS SONQId],
v6°'1 0z°€8 0SS 0L’S8 68°C TLLL 10°0 G000  €€L6°091 ‘T9L6'8ST  8¥60'8YT  SS°OI 9[0ZBU0DUDJ
€€C v¥'SL sTe Te8L o1y 8S°0L 100 S00°0  9IL0°80T ‘6890°161  8L60°TST IS0l urreyleuIpULg
vT'e 20°L8 oL 6£'88 651 LL'SL 100 S00°0  ¥T90'I¥C ‘TO66°0€T  +S10°661 OOl 1Apour-soydusjosy
w0y 0T°s8 6L'€ (A3 18°C 0018 10°0 §00°0  09T1'9TT ‘STOl'TeT  T8II'vTT  6£°01 [urpoxd&p
09°C S0°s8 86'C GL'S8 10°¢ ST'L8 10°0 S00°0  OLTI'€EE “6L80°+0€  SEOI'8IE 601 Aye-soydnuatig
LTe LT9L 0ge S6°8L L0T Te0L 10°0 G000 8FL8'TEE “86L8'8TE  SLLYOEE  LTOI soydowoxg
08°€ 9%'89 16°€ $5°69 L9 00'¥9 §20°0 STIO0  8€96'86T ‘¥SE6'89T  L996'96T  61°01 9JBUOIOTYDU],
6€°S G918 99°G L¥'L8 8¢ vL18 100 S00°0  TESO'68C ‘¥T86°60I  1000°0€T  LOOI soydoqresos|
16°1 €6'98 0c’e Se€6 80°C §9'98 100 G000 Y6Y0'8EE ‘PLL6'OLT  1TSO'9EE  90°01 9[0ZBUODRII,
ILe 6768 9T'€¢ ST'€6 oL L9°T6 100 S00°0  #¥T0°01C ‘TLTO80T  €910°I8T  00°0I UOJoWIPRLL],
9€'C €5°C8 16°¢ 8L'88 T Tros 100 S00°0  SE00°SST ‘#9T0°6El  +TEO'I6C  96°6 uotnjyereq
LT S9°9L LTe 79°08 €€ 6S¥L 100 S00°0  6£68°LST ‘9616961  89S6°CIE  $6°6 sojuAdIonD
Ly'T 81°CS 88°C 78°SS €5°C 9T'LYy 10°0 S00°0  L9T6'TOT ‘¥9S8¥I9T  +¥9S8°T9T  €6°6 ULIpTY
99°6T 76'8S 6881 75709 €89 vL'19 10°0 G000 S6£0°SYT ‘OVI0°691  ¥610°8LT 1676 UOTYIUR, [
W LEYS L€ 1+°L8 65T 66°6L 100 G00°0  90EI'€9T ‘LLTI'TIT  €660'8€T  68°6 IOTYOR[OIPIN
LST 9948 06'C T8 0z'¢ 6L'98 100 G00°0  L696°0LT ‘€€T0°EST 0100661  L8°6 auogms dreroyd
88°I ¥0'SL 86°¢ 0L'€L ¥0°01 L8'%9 100 G00°0  S€90°LST ‘TSTO'STI  9SL0°00T  8L'6 qIeoudqoTy,
e 1998 L8°C L0°T6 65T 75°68 100 S00°0  9¥96°01C ‘6196°LST  8080°€Ll  €L°6 uonyere
08°C 01°L8 08°C v1'16 8T'€ 6€78 10°0 S00°0  LLTI'O¥C ‘€ILI'TCC  TISI'SST  IL'6 usnadoxdiq
99°C 6L°€8 €9°1 L6°S8 86T 95°08 §20°0 STIO0  €9L6°0ET “L096VOT  8LS6'90T €96 oeworg
15°C 6078 Ly'T 96°68 Se'l 86'C8 100 G00°0  6980°98C ‘L6SO'I9T  SIOI'LOZ  19°6 desaumyoyly
Sve ST'¥8 see 9188 86T vL°08 10°0 S00°0  LS60°SOE ‘99S0°9LT  TTLOO6T  8S°6 [Aypowr-soydrutirg
%/aSd  %/A194009  %/ASY %/A19A009Y  %/ASY %/A19A009Y (S/Bwr) (8q/Bw) (#/w) suot (/W) uor  urua B
/8w 60 /8w 670 /8w 170 /00T /a0t aaneNIend) aageuend) 4 o
(ponunuoy)  oqef,
() 1%



- 1267 -

U5 B AR b 197 Fhofe 2555 B

il

i

AR - AT I B

o

5,45

%

11

6v'¢ YTyL 6T°¢ YL'8L 61°¢ 8T°0L 100 S00°0  99L6'¥8T ‘6L10°T0T  L6L6'T8T  00°CI UudJonIN
YT Sres 0E'y 8788 88°C €L€8 10°0 S00°0  8EEI'€8E “€THOPST  9£L0'T8T  86'II 1&mq-doyrzenyq
86°¢ T5°C8 €Ls ¥6°76 19°¢ ¥0°C8 10°0 S00°0  YLLO'P6T ‘10T0°LOT  STI0'88T  L6IT prureudnL)
e8¢ TT6L 1€e S1°88 It'¢ 8718 100 S00°0  TESO'ETE “LETO'6ST  THTO'LLT  €6°T1 UOTYJeXOS]
€61 11°6L 01°9 €6'18 vL'T L96L 100 S00°0  T180°90T ‘6TLO'TET  +6¥0°9TT  18'TI TAyour-urxosary
98°¢ LS°98 86 TT68 €rs 68°S8 100 S00°0  tPPI'80T ‘L¥PI'€6l  SI0T°€LC 1811 sewridng
0" 66'CL SLS €eTL €61 L9 100 S00°0  LFOO'LET ‘8690°S9T  SLOO'SET  8L'TI (aaq-,d*o) sueyiporopya1pruaydiporoyaiq-,d* o
sLe 0S'+8 €Ls L8 v1°C 818 10°0 S00°0 1€£0°90T ‘SOTO°0ST  #¥C0'6LT  +L'IT uemqoPAN
81'C 8618 60°¢ 89°G8 68T L1°T8 10°0 S00°0  £TEO'I9E ‘€€00°00€  T6E0'TST LTI uagIonpAxQ
60°¢ A 8Ly SLe8 €re or'18 $20°0 STI00  0T90°VET ‘+¥S0'90T  TGSO'EET  TLTT drozersniy
99°C ¥6°0L 96°¢ €6°0L 1€°C L8°99 100 S00°0  £€868'FbE ‘SES8FIT  $9S8°T9T  IL'TI uLIpRI(Y
I+°¢ T6°€8 W6Y 76’18 6£C ¥8°9L 100 S00°0  6890°FYE ‘1TE0°8ST  98S6'PLT  ¥9°TI uozeIpexQ
¥8°T 79 6€Y LT'€9 €T ¥8°€S 100 S00°0  9FE6'LIE ‘6966°LYC  L666°SKT 1911 (AAA-,d‘d) sudilypeoronpipiAusydiporonpiq-,d‘ d
81°C 68°89 90°¥ T67TL €5C €789 $20°0 STI00  6090°9TT ‘TST6'9FT  S066'89T  6S°TT sonqu,
9°¢ 90°€8 £33 69'+8 88°1 T8 10°0 S00°0 1081°C9C ‘9TTI'C0T  €660°8€T  8S'I1 Joqyoe[maid
s 79°L8 ¥6°S ¥0°68 081 098 100 S00°0  YLVO'T8T ‘STSOFST  16£0°8FC  SS'IT [ruoxorpngy
61°¢ 81°8L 8¢y 86708 9T°¢ YE9L S0°0 ST0'0  LS96'9EE ‘¥S88°89T  L£96'8EE  ¥S'TI SOJoudjoIg
8L°¢ 9r°C8 SIS £€°98 ¥9°¢ 7€°68 100 S00°0  0¥90°06T ‘¥YI0TEC  ¥L96'88T  0S'TI sueronyjoxdosy
43 66°89 0g't 89°€L v6'S vL'79 100 S00°0  v066°01€ ‘IST6'8ET  $E66'80€  6¥'T1 sojonpioid
65°C 08°6L or'g 6L+8 90°T (0 100 S00°0  8EEO'TET ‘Y066'STT  €€66°EIT  SPIT 9[0ZBUODEXIH
€0'¢ 00°L8 €Ty 19°68 8LY L6'€8 100 S00°0  TPSO'SIT ‘0TIT'00  99S1°1LC  I¥°11 opruredoxdeN
9 LE06 0g’s 06't6 el 81°L8 100 S00°0  LTIT'ETE “8S90°18C  80TO'ELT  6€°T1 [ueomg
8G°1 0818 89°¢ 97°68 91'C €r I8 100 S00°0  T1000°€TE ‘¥896°691  8896°v6C  8E'T1 soydursusjuiorg
6v'1 98°C8 8I°¢S €1°¢8 IS¢ £0°08 10°0 S00°0  9190°61T ‘8190°¥9T  0¥CO'€Cl  LE'IT [oFeruny
€€ £7'C8 90°¢ LLT8 OL'T 60°LL 10°0 S00°0  TITOOVI ‘6¥10°9CT  OT10°061  LE'IT udTpoI g
¥8°C 11728 9p'¢ $9°88 ve'T TL6L 10°0 S00°0  TILO'S8ST ‘LT8G'TET  STOT'98C  LE'TI sojrureng
0L'T 18°9L S8'Y 68°8L sTe 0L9L 10°0 S00°0  S9S6'TOE ‘08S6'9LT  SI96°VLT  9€'TT UOSUSLIONY)
9¢°¢ e L8°€ 6148 evL YT6L 10°0 S00°0  SLEOD'66T ‘T900'TLT  6YL6'TKT  6T'TI sojurrenq
0" 69°L9 197 00°TL 9¢°'8 09°€9 10°0 G000  8LE8'8ET ‘LOV8'9ET  STLY8EE  ST'II ueymsopuy-o
9¢C SL9L 8L'¢ 6£°08 66°¢ 88°08 10°0 S00°0  6901°881 ‘OTIT'09T  6901°9LT  OT'IT Jofyoemg
€T 87°08 08°C 08°C8 LY'T 11°6L 10°0 S00°0  OLT6'0EE ‘6¥00°601  86C6°8CE  SI'II asoydutato[yorna ],
91'C 0t°S8 S6' 65798 Ly 6v°C8 100 S00°0  T9S0'8ET ‘TSTO'STT  $850°9¢T  60°TT [ozexnqoped
06°¢ LO'SS 18°S 91°6¢ 9T ¥6°0S ST0°0 STI00  9VE6'LIE “6966'LYC  L666°SKT  LOTTT  (HAA-,d‘0) dusfypeoroydipiAusydiporopyoid-,d*o
%/aSY  %/K104009Y  %,/ASY %/A19A009Y  %,/ASY %/A19A009Y (8/Bwr) (8y/Bw) (2/u) suor (2/w) uor  unu opronsag
/8w 60 /8w 670 /8wt 170 /00T /a0 QAITeR)ENY) aaneuend) o

(ponunuo)y)  Jqel

(i)

|3



539 %

v

TE

- 1268 -

68°61 7818 6C°8 81101 8T'LT 8L'STI 100 S00°0  LSLO'96T ‘89v1°00€  6660°8SC  vO'+1 oezeudjIg
(4% €TH8 8SY ¥8°78 06°1 $6°¢€8 100 S00°0  YEE6'OLT “6901°0vI  +960°TCT  €0'H1 soydoadig
€0t 08 8T¥ YT6L SHl L9708 100 S00°0  TIYO'69T1 ‘6600°T¥1  1L86°9ST  +6°€1 soydeums,
0" 0S°L8 6¢Y 86°98 e TT8L S0°0 §20°0 YPO'SET “6€L0°SOT  90LO+9T  €6°€T uLyjourena ],
8¥'v 96°L 96t 06°€L 0€°C TL9L 100 S00°0  ¥I06'8EE ‘OPP6T8T  ¥668°0VE  TOHEI aje[Adordoworg
LS€ 1L 66'¢ 08'1L €8°C S8°0L 10°0 S00°0  LLLO'99T ‘8690°S9T  TIOT'I8T  TE'EI uLIyIuRyIg
80°S 1L°68 98°¢ LE06 LET 60'+8 10°0 S00°0  E€EVO'TOT ‘¥8TO'EET  €6£0°09T  06°ET Jwsoyq
629 99°68 969 LO'SL 878 1€1L 100 S00°0  S006'81€ ‘L9T6°08C  +£06°91¢  L8'€1 uLpugy
6£°¢ £hL8 6£C 8706 €re LL'S8 100 S00°0  ISE0F0T ‘S980°661  I¥90°0FE  TS'EI uonpjuaydepusy
179 S9°18 09°¢ v LL 919 Se8L 10°0 S00°0  SE00'TLT “€600°FIE  9900°9T€  TL'ET auorpoxd]
8¢ L¥'08 €L LT°€8 1887 19°98 10°0 S00°0  LOEO'¥6T ‘9€€0°T6T  8801°8LT  8S€l a0zeuodxody
eLel 98°CL L8°S1 9IL LY'€ 1€vL 10°0 S00°0  OI60°LLT ‘L6SO'6YT  T€80°9LT  8E€l aprxomq [Auoradig
176 SL'H8 80°S £0°68 8T'¢ 8718 100 S00°0  SOTT'¥LT ‘60€0°€9T  T¥LO'OST  6T'€ET 9[0ZeU0ON(R ],
L€ ¥0°08 S6'¢ 06'18 €T 1TLL 100 S00°0 €10°18C ‘LI86°'TST  €9T0°0vE  8T'EI Apewr-dojopiq
LS€ 70°68 €Ty 8L°88 €5 6868 10°0 S00°0  6ST0'T9T ‘SSS6'TLT  L8TO'6ST  90°€ET afozeuodrdoig
€8¢ L6'9S ¥9°G 1T°LS 9L°S SLYS 10°0 S00°0  LFOO'LET ‘8690°S9T  SLOO'SET  €0°€T (Lag-,a*d) sueyeoronpinAusydipoiooid-,d*d
3203 SI'¥8 Ly'€ 90°€6 SVNY #0°501 S0°0 ST0'0  89€0°CLI ‘6STO'SYI  S6¥09IT  L6'TI UIqONSAXOQIL],
99 00°6L 87°S 8818 v1°9 ¥8°C8 10°0 S00°0  €€10°T10T ‘0T86'CLT  S¥CO0IE  €6°CI soydusjpy
10t P vL 8¢ 87 vL 86°S 80°7L 100 S00°0  1966'90¢ ‘TLTOTLT  ¥8SOLET  167CI ugAxoump)
or°¢ 6788 €8t ST68 €0 91°88 100 S00°0  6£S1°99T ‘SLIT'90T  OTIT'8FT  L8'CI [Axereuag
(47 0€°LL s YToL vT'T YI°SL 10°0 S00°0  E€EL6'THE ‘9S86°S6T  €L86°9ST  T8'TI uonypiousydoqre)
(4X3 €188 20°¢S ¥S'L8 60°C 1.8 $20°0 STI0°0  TOL6°08T ‘¥LIOSKT — 1910°81C  08°TI Iydureg
e 0Z°98 09°S GL'88 €€ £6'C8 S0°0 ST0°0  TEE0°S8T “SSEO'LLT  8T00°LST  S9°TI soydozer,
L8°€ 69'tL 97°¢ 81°GL e 1€°6L 100 S00°0  €886'%CE ‘LTT6OLT  LST6'89T  8FTI soydoryiomy)
81y OL'SL 88'¥ ¥8'€L 96°C 97'99 10°0 S00°0 L¥00'LET ‘8690°S9T  SLOO'SET  €¥°TI (LAg-,d*o) sueyioroyotAusydiporonpiq-,d - o
¥8°C 9%°C8 LLE 69°18 €T S9°9L 100 S00°0  SOT6'PLI ‘€€T0°EST  TEL6'0ET  THTI uonpy
vy 6L°LL 16°C 66°6L L8'T 1T¥L 100 S00°0  TLT0°99T ‘08S0°CIT  96C0°v9C  8€'TI URJIoPY
00°€ 17°88 6€Y SI'16 9L'T S1°06 10°0 S00°0  OTIO'TIE ‘vLvO'OVT  €600°0T€  LETI QUOJNS UOTYIUS]
L8Y 0L'9S Sy $6°9S 89°¢ Te€s 10°0 S00°0  LFOO'LET ‘8690°S9T  SLOO'SET  9€°CI (aaq-,d*d) sueypeorooIpuaydiporonpid-,d‘ d
0" gees LT'Y SI'¥8 L¥'T LS€8 100 S00°0  6£00°89T ‘0100°0LT  TLTOTET  TETI 9[0ZeUOodIUI(
06T 9G°¢L sTs 8I°LL 9¢T €6°SL 100 G000  8LE£8'8ET ‘LOV8'9ET  STLY8EE  LTTI ueymsopuy-g
€8¢ vL18 00°S LET8 19°1 8€°SL 10°0 S00°0  L666°TST ‘SP66'8ET  STOO'IST  LI'TI 9)B[IZUGOIOTYD)
LT 1848 ¥9°G 18728 96°C T8 10°0 S00°0  T0VO'¥TT ‘SP66'SET  8THO'TCT  £0°CI 9[0zeu0201dLD
%/dSY  %/A19A009Y  9%/ASY %/A10A009Y  %/(SY %/K104009Y (B/Bwr) (8y/Bw) (z/w) suot (z/w) vor opnsad
/8w 60 /8w 670 S/sw 170 /001 /Aol EANGLl Ty) aanejpuend) /4 o
(ponunuoy )  orqey,

(%)

|3



- 1269 -

U5 B AR b 197 Fhofe 2555 B

il

i

AR - AT I B

\

5,45

%

11

¥$Tl YL'6S €6'8 €T'LS S6°L S6'79 10°0 S00°0  8T60°88E ‘8L60°TLE  6T0T'HHE  9¢°8I uIqonsAx0zy
99°¢ ¥8°CS 65°¢ $8°8% L9°€ 8€°6S 10°0 S00°0  SH06'TST ‘S€80°60C  LY9O'IST  TI'SI uLnpewe
w9 8196 €8 vI°LS SOt 12°69 10°0 S00°0  9€T0'ETE ‘¥6L6'99T  LIS6'YIT  8S'LI 9[0ZBUODOUdJI(]
6L'L S1°09 868 60°LS 9L°L Y049 10°0 S00°0  9LS0°TST ‘€000°90T  +090°0ST  T9°LI areureAn|y
879 £9°8S €9'8 98°6S €S°L 99°09 10°0 G000 TSTI'6IY ‘¥8LOSTT  TSIOSTL  I¥°LI 9YeIS[RAUS]
AN €769 89 6L°L9 €Te T$9L 10°0 G000 ¥8LO'STT ‘6SYO'LST  6T60°661 8891 dyeuLyLoNL|
9°¢ €1'Y9 T 96°69 LT L¥'89 10°0 €000 $080°SET ‘16v0°LOT  LITI'€9T  OL'9I xoadusyoyy
€Th ¥9°L9 €0°¢ 15°89 €Tl 9THL 10°0 S00°0  S€80°60T ‘L¥90°69T  L¥9O'IST  OL'9T uLnpeuadA)
LTL 10°09 €08 18°19 1t'9 9%°89 10°0 S00°0  1TE0TYE “€L86°THT  L686'6ET 65791 pireosog
969 L1°69 96 8YIL 0€'8 SLSL 10°0 S00°0  0060°861 ‘TSIOSTI  €LSO'6CT  TTII 9[0ZBUOINUD, ]
61°01 90°89 [4M8! 00°89 98°¢ 6£°9L 10°0 S00°0  99€0°TYE ‘¥bT0°80T  S6£0°0FE  98°SI s[ozeuooumbnyg
LL'Y 6L 19°¢ SO°LL 9¢ 6018 100 G000 TIIOP9E ‘6v86'STC  6£10°T9E  98°Cl soydewmnoy
60°S 65LL 16C TE9L 99 16'7L 10°0 G000 0TSO'6ST ‘¥0S6TIT  vIL0TIE  8L'SI udjoPIpoIds
19°6 769 01°9 99°99 [N £€°99 10°0 6000 TTBO'60E ‘8690°LIT  89IT°LPI  8L'SI uaqepLAd
68 8769 18°9 LT99 0T €8°0L 10°0 G000 SLOO'E9T ‘60€0°LTI  0080°€81  19°GI uLIIouLDg
(ad TeEL 'L 11°9L ¥9°¢ OL'LL 10°0 S00°0  99L0'TLI “8690°T¥1  9TLOOLT  19°GI [oueneNg
61°9 S1°98 SL'9 €678 LST LE68 10°0 S00°0  6L80°S9T ‘0801°C€C  S6L0°1TT  €I°SI soydozeifq
(%Y TUIL Se'L 1€°1L 80°¢ 9$°€L 10°0 G000 6IE0°6IT ‘SH66'8ET  STOO'IST  60°S1 [owILreud,{
99 9°¢6 96°¢ £8°88 L9°1 LL'L8 10°0 G000 LS90°68T ‘S£80°60C  L¥90'I8T  €0°SI ULIY}RULIDY
609 L8798 19°6 TT88 80T T8 10°0 G000 6££0°L6T ‘SE80°60T  LF9OTI8T  88°HI umyiorey£)-vy
88°C 68°TL €rL 1L°SL e 0L'¢8 10°0 €000 L080'0TI ‘€110°T6I  SITO9ET  6L+1 [EBLICIE)
N9 0679 9t €879 e S1°6S 10°0 G000 S006'FLE ‘LTOOILT  €868°9LE  $9'+1 soydoyderg
org SE8L Se9 vI°6L 81 €rSL 10°0 S00°0  8860°9TC ‘SL90°98T  9SLO'9ET  T9'HI uayAxoIdusd
€Ly 9978 vS'S 66°6L 0L'C €L'T8 10°0 S00°0  £986'99€ ‘SL66G°€8T  0000°T8T  6S°HI auoresoyq
98°¥ 8¢°98 IS¢ TL06 S0°S 69°16 10°0 S00°0  S0SO'091 ‘¥6Y0+OI  EFPOTEL  Th¥I Ayrowr-soydurzy
06°S S6°0L %9 £5°69 €Ll ¥9°L9 10°0 G000 9S88'8CT ‘9888°9CC  8088°SSE  I¥¥I uojIpena,
09°¢ 8608 ses 00°08 18°C Y078 10°0 G000 T866'E8T ‘0T86FTI  1SH0'9TT  8THI sojoruy
99°9 0€18 Iy 8708 6T 9761 10°0 G000 STBE'THE ‘8996°60€  TS86OPE  TTHI xoudpg
LY'L L9°T8 v6't £8°8L €5°0C €5°9L 10°0 S00°0  00TI'SET ‘TTOI'LET  €060°89C 9T+l auopIuIeUd,
e 99°9L s 68°9L ILe LESL 10°0 S00°0  TO9T'€EE “8680°9LC  L9ET'8IE  IT'HI peikdusmga,
16°¢ 878 STy €098 9T ¥8°¢8 10°0 G000 1691°65€ ‘¥6I1°00E  00£1°0EE 6071 910zexX01y
SI'v 20°€8 4N ¥$°08 88°1 0618 100 G000 €€L0°S9T L6SO'L6T  L¥90I8T  SOFI uryedordus g
%/aSY  %/K104009Y  %/ASY  %/A10A000Y  %,/ASY %/A10r009Y (B/Bwr) (8q/Bw) (2/u) suot (2/w) uor  unu opIusaq
/B 60 /8w 5770 /Bur 10 /001 /Aol aAreyTEnd) aapeiguend) /4 o
(ponunuo)y ) 9[qe],
(g) 1%



- 1270 - 4

i 539 &

WM R, Gl BiE T 1.4.1 TR (3
HAF SRS 197 FhA 253 B i () | 0T 447
10 ng/mL & bR HEVE R HE IS Tt ik K LI 1,
2.2 BHIAMIEEMHRM®L
221 REAHHHE

P L 5T 3 2 TR B =R, A
S =R A AL, o] DL RS g b B
B, CHEEARZ95R BRI b B Iz, % IR ER 4
R ZGTT REXT pH EHURK, RN 52 T & 1% PR
CRESEEUAIE O, A T 3kt B 35 oS30 R 52 ), 45 21
IR I AR Vs WA T 8 AT, SRR, R
H G5 1% W R R HEHUT, 197 R 25 1 1]
ORI i 25 52 R K5 &M 2 BUIE BT [BLBCR /N F
50% (A 2585 T /b — 26 (LR 2) | [] B AR 40 55 5
R B R, ZIEIRBUR A -20 TR A%
2hEE L, AT D — 2 R BB B IR R TIY,
i 2 Bl FH NG AT H2
222 #HUFAWHE

X TV VR R B J5 A &, % %¢ T PRIME HLB

FE(3 mL/60 mg) , Ll 5 & AOAC 2007. 01 Fikh
W& T& N R A 50 mg C18+50 mg PSA ¥k
F150 mg C18+50 mg Z-Sep My RN Ak 77 #4715
fhissR . Horb PRIME HLB #7061k, B
Rk in A PRIME HLB b W80 W, 78
VERE MAES S5 T, SR i AR v v W A7 2 1240
Mr, FEEAN RS AE 70 AL S B TR B, 25 SR %
B, % 1 50 mg C18+50 mg PSA #y K G fk.nt, [l
R T0% ~ 120% 1R 24580 e 22 |, [l [l e/ T
50% AR 2 fe /b (LI 3) o W RSR FH 50 mg
C18+50 mg PSA ¥R iEF7Ek .
2.3 BRI

SEUGXT 197 FhA 24 B 3 5500 (RN = 5
O o VS YRR T L/ 8 750 o o VA TR 1 ) R AT T 5R
93% YA 245 ik A5 N, KT 1. 2, SR B A 3k o 44 5 5%
IO 5 3% FAIAR 24 JE STk B /N T 0.8, 28 B 56 S ek
RN s A 4% AR SE AN AE 0. 8~ 1.2 Z [H] , 3%
PRSI EE RN, ORI 28 1 BRI A v v
W 7 AT i

Counts / 10°

t/ min

B 1 197 #RZ5 (10 ng/mL) BEFAR AR RIRNE FRIEE

Fig. 1 Extract ion chromatograms of the 197 pesticides (10 ng/mL) in matrix standard solution

200

C—J ACN

" 1 ACN containing

2 150 + 0.1% formic acid

2

g ]

g ]

3 100

= 1

pt ]

é ]

z 307

0l—=m ) —

<50 50-70 70-120 >120

Recovery range / %

B 2 AEREGAFIRINE 197 #R AN EKES
Fig. 2 Distribution of recoveries of the 197 pesticides
extracted by different extraction solvents

200
] CJ HLB

" 3 PSA+C18 [
2 150 + I 7-Sep+C18
g
g 1
3 100
5 1
b
£
Zz 07

0 1 I_|—- ’_‘—.

<50 50-70 70-120
Recovery range / %

B 3 AEELEEELE 197 HRAMEIKRES
Fig. 3 Distribution of recoveries of the 197 pesticides
purified by different purification materials

>120



11 %

45 UM ETE-TRAT IR R B A E B AR b 197 Rl 2555 B

- 1271 -

24 FAEFER

FREL 2 g 25 FURL DI A o, WS o — o Wk 32 1 TR
BRI, i 25 A [R) o BE A AR A i X b A
B TAGI , DL 3 515 e LA G H BIR L 10 5 15 e
FE R e B, &3 197 Rl 25 AT 174 Rl 22
wFRAT LA E)] 0. 01 mg/kg, i B 88%; 15 Ff
P25 ERRE R 0. 025 mg/kg, 7 Rl 25 1 R
47 0. 05 mg/kg, {FE T HEAE B 0. 1 mg/kg,

EXIRTE 2~ 100 wg/L yu i P, HAv A 25 78 1
PR ~200 pg/L P, HA 5 iR 5 06 17 1 i
TR AP M OC R MG REK T 0. 99,

I E AT E ZFRUE GB 2763-2019 FL5E T 54 Fif
PRGLEA RN ZAE Yyl vh 2Lt 84 T g% B 5 75k B2
PR Hirh 46 R LE 0. 1~1 mg/kg [l , 6
FRs A g RAEN, 8 0.1,0.25 F1 0.5

mg/kg 3 AKFHEAT AR FG S, 5 4 197 Bk
YIHER R SRS EE . 3 ANKSER, SRR 70% ~
120% Y 4% 25 /5 BB By 79% LA b, FH R bR v A 22 <
10% A 28 5 BB 94% LA L Ui By i B A v ff
SRR R BRI 1,
2.5 SEEREEmET

SEGXE 23 45 T B AE D IMAR S AT TR, 2
FE 12 ARFES A 13 Bl 2, b6 A ihAE
i FPEAAG HH EE SRR, 5 5O 0021 ~0. 176 mg/kg; 1
13 DU ST AL S bk HR IR 4 T TR | £ R A
WG | VPSS R T R | SR8 T R e 7 Fhefe 24
TEAIAS L IR 2,

53R E AT E Z AR GB 2763-2019 [LEF, ik
HE HH AR 245 14T A e R 1) B Rk B B, BB R
il 5 XoF 7 11 e K g R B {1

R2 TERRBEMHPRAKRERHIERL

Table 2 Detection of pesticide residues in edible vegetable oils on the market

No. Sample Pesticide Content/ (mg/kg) || No. Sample Pesticide Content/ ( mg/kg)

peanut oil chlorpyrifos 0.021 9 rapeseed oil (grade 1) bifenthrin 0.017

2 peanut oil chlorpyrifos 0.221 10 rapeseed oil (grade 3) chlorobenzilate 0.016
peanut oil acetochlor 0.007 11 rapeseed oil (grade 4) bifenthrin 0.035
chlorpyrifos 0.098 bromopropylate 0.009

peanut oil chlorpyrifos 0.156 chlorobenzilate 0.015
peanut oil acetochlor 0.060 fenpropathrin 0.014
chlorpyrifos 0.255 oxadiazon 0.008

peanut oil chlorpyrifos 0.176 permethrin 0.009

olive oil oxyfluorfen 0.093 tebufenpyrad 0.007
trifloxystrobin 0.012 12 rapeseed oil (grade 3) cyproconazole 0.009

8 olive oil oxyfluorfen 0.008 pirimiphos-methyl 0.006

[3] David F, Devos C, Dumont E, et al. Talanta, 2017, 165:
3 it 201
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