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Abstract were collected at 0 (after 3 hours), 1,2, 3,5, 7, and 10 days
after the last spraying. Residual concentration of chroma-
fenozide in kale decreased with 74.9% (of decreased frac-
tion, field 1) and 85.3% (field 2) and pyridalyl decreased
with 81.2% (field 1) and 85.8% (field 2), calculated by
comparisons of the concentrations at 0 day and 10 days.
Also biological half-lives of chromafenozide in kale were
5.6 day (field 1) and 3.4 day (field 2), and those of pyr-
idalyl were 4.3 day (field 1) and 3.5 day (field 2).

CONCLUSION(S): If the residues of chromafenozide and
pyridalyl in kale from 10 days before harvest are less than
37.6 mg/kg and 58.9 mg/kg, respectively, it is expected that
safe kale below MRL can be supplied on the pre-harvest day.

BACKGROUND: It is a very important task to block dis-
tribution of the agricultural products contaminated with
pesticides in advance to protect consumers from residual
pesticides among the agricultural products. Therefore,
this study was performed to determine residual character-
istics of pesticides in time-dependent manner and present
scientific evidences for pre-harvest residue limit (PHRL)
setting.

METHODS AND RESULTS: The tested pesticides, chro-
mafenozide and pyridalyl were sprayed onto the kale
twice (seven day intervals) and then the plant samples
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AAR 1715 (World Health Organization, WHO)Oﬂ
ORS- gt AP EAIEI Qlom, AR
A AR Frksta QIeH1]. sk dAdl el el
AFARD FYAAE AR Aullel] lol 1, diE, Fxe
Ell 1S So] RS 7713, 8-S A
gk oJeks akar QITH2,3]. 1t ok Atolsl
7141l A1 A, Ealisly] of§7] witel HAS #
= Bk ok Akl zRste] 2.4
do] & 4= glom, edd FAkES AFEE AF Al
EAZE A F7F QUEH5]. whebA Eoke] @82 /1A, A=
1;,]_,—/_ 7 = oqa H_Hroﬂ/q 01—04?51:__ ogo;g O]EH6].
olelst #AIES s sl =A|, =7H AelA sAr
=9 T 7387 (Maximum Residue Limit, MRL)
W wekl] Al I Avvbs A, AR 59
k0] QFHAMET|S (Pre-Harvest Interval, PHI)S 24
ato], MRLE Z¥ahe 43 sk o+ WAst] &
HzksolAl o+ FAHES Al ‘0]'7] A&l vk giti7].
Je OHU}‘;]' MRL& 78 F43 sAkzo] WAE 1L 9l

on, gt H7IAE 2AEo] FRIEA BAE EHE
Zefstar %E} FA8 FAHES AF 3 AR Al A7
o] FAE o Q7] wEel Eat A A Ak
gt sk A4S Fal HATE AR 188 ARdel
2dsh= Ao ml$- FQ3lth o]F el A FAE S
sl R WMalANE B 894 AESE v s
AFEste], MRLE 23 7FsAo] & A&l oist AR
A5sthd 5 FAES agAow At 7k ol
= g9 Bavl QIohs-12]. ¥ Ao A oAk wokel

chromafenozide[2’-tert-butyl-5-methyl-2-(3,5-xyloyl)
chromane-6-carbohydrazide]:= 3¢ 2442 99 &
18] T WAlshs wokoln, v Alsel Aol
A7 BT WAl e et G3E el Zlow deA
UTH13]. Pyridalyl [2,6-dichloro-4-(3,3-dichloroallyloxy)
phenyl3-[5-(trifluoromethyl)-2-pyridyloxy]propyl
ether| & T/F9A &2 34 AFA=A dF ANETx
HYS FEshs 48 78S 7L e Aoz FgET,
$553) 4450 8 AFENE Yehhe How o
Atk 53] F3} A4 gl el M v Ee] tisko] 5

g A E 7 AL QIEH14-17]. Ao oFEqha A o

Al 201992390 A Ak fralEd Hrﬂwﬂ
=W chromafenozidetw At EHgotol] AAbetAl 2
&]47]5(Pre-Harvest Residue Limit, PHRL)®] 4745
©]Qlal, pyridalyl:> 7, A, 97), Egol, A, HlF
ol PHRLo] A= 130t + *é¥ 25 AYelA PHISH
MRL®] A5 o]IA%, PHRLS: AAs o] A oo} 7
Fode] PHRL Algke 913t 977F dasith mepd, &
Aelx= AL Al F AFAl chromafenozide$}t pyridalyl

o A AFFE Tk A2 AANNS B WA

2

Wk BT AER], G A AL o A A
AR Bk A 31871F 440 EARE Beetad
ssie.

R
Alk, 2 % 7|7

A 35 chromafenozide(99.9%) <} pyridalyl(96.9%)
& 217} Dr.Ehrenstorfer$} Sigma-Aldrich®] #|¥-5 ARE-

Table 1. Physico-chemical properties of chromafenozide and pyridalyl

Common name Chromafenozide Pyridalyl
0.
n\ Chy FsC N Cl O. N Cl
Structure [;QW /T\ U PN ;Q/ V\c(
CH; O N Do o
HaC™ | >CHs
CHy al
CHs
[UPAC name N-tert-butyl-5-methyl-V-(3,5-xyloyl)  2,6-dichloro-4-(3,3-dichloroallyloxy) -phenyl
-chromane-6-carbohydrazide 3-[5-(trifluoromethyl)-2 -pridyloxy] propyl ether
Molecular weight 394.5 491.1
Molecular formular CosHyoNoO3 CisH1CLiFNO;
Vapor pressure(mPa) <4x10° (25C, calc) <6.24x10"° (207C)
Low Kow 2.7 8.1
Solubility in water (mg/L, 20-25°C) 0.8 (pH 7); 0.89 (pH 9); 0.98(pH 4) 1.5x10*

Stable up to 150C. Stable for 5
days in aqueous buffers

Stability

(pH 4, 7 and 9, 50C) -

Photodegradation DTs in aqueous
buffers 5.6-26.1 d
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Table 2. Formulation and safe use guidelines

iluti Safe use guideline
Pesticide Formulation A.I contents(%) (11311}7;1()01) oD (o) gUMAF4) o~
ay ime
Chromafenozide ECY 5 10
Pyridalyl EW? 10 10

DEmulsion Concentrate

YEmulsion oil in water
IPre-harvest Interval

“Maximum Application Frequency

31, EE3lerd EAJE Table 13 ZtH18, 19]. Acetone,
acetonitrile, dichloromethane, hexane (HPLC grade)+
Brudick & JacksonAFollA Full3 O™, EFH<= Zenner
Power II (Human Co., Ltd, Seoul, Korea) 7]7]5 AF&3}
o] A3t} Sodium chloride®} Sodium sulfate 5
GRTS Samchun Chemicals (Seoul, Korea)ol|A] #3413}
Aot AYd A= 9A7] (NFM-8860, NUC Co., Ltd,
Korea) s, 7555 7]1(N110-S, EYELA Co., Ltd, Japan)$}
A2F%7] (Hurricane-Lite, Chongmin Tech, Co., Ltd.,
Korea)E |85t AR &5 Al ARSItk AR A A
o= glass chromatography column (14 mm i.d x 400
mm)(SciLab Tech, Co., Korea)l florisil (0.150-0.250
mm)(Merck KGaA, Germany)& Z315to] AR-8IGIT}.
FAlelli= Advantec No.2 ©]#*|(Toyo Roshi Kaisha,
Ltd, Tokyo, Japan)$} 0.2, 0.45 ym nylon syringe filter
(Whatman GmbH, Dassel, Germany)E AH-st3ict 7
Qof] A3 52k A& Chromafenozide 5% -#l(3Fo] =)
EgA, FEAVZA) S pyridalyl 10% FEHA(LA2, 53
ol 1R)E AT seAelA it Table 2).

oFMx2| & AEst

EAAAGE A7 MY 1) 7% o]Z(
AAEiA A rEekgl o, At 3REEH(Z Rk
10 m?) & AL AL oAl QFdARE 75
7} 11,0008 |Ag AN 29 =E(Yamaho D-6)7 %
2] #57] (Maruyama MSB-205Li, Tokyo, Japan)E ©]
sto] 7 7H4 23] SISt HF oA AE $ 03417t

), 1,2, 3, 5,7, 104l AR5 AHANT, W F 1
kg o3 AlEE AHSIGITE 2ZAIE 7IRE B sk
255+ EL-USB-2-LCD data logger (LASCAR Electronics,
Salisbury, China)® S74st¢lod, Als AHF vt A
o] TH= ARl S AHE Eelslth

bl

Z+ 2)9]

A N
RTINS

o oo offf I¥ oft

717|124 =A

719 5 chromafenozide®] #3>- HPLC-VWD (Agilent
Santa Clara, USA)E ARSI, pyridalyl©] 442 LC-MS/
MS (Shimadzu, Japan)E AH-3to] 418100} w4 =4
& Table 3(chromafenozide)¥} Table 4(pyridalyl)ell W&}
Bibel=g

Table 3. Condition of instrumental analysis for
chromafenozide

Instrument 1100 series, Agilent Technologies, USA
Detector Variable Wavelength Detector (VWD)
Wavelength 254 nm

Column Gemini C18 250 mm L. x 4.6 mm LD.

(3.0 ym particle size)
Acetonitrile:water (70:30, v/v)
1.0 mL/min

Injection volume 10 uL

Mobile phase

Flow rate

ofr

=AHY HEEHAHI(MLOQ)
Chromafenozide % pyridalyl®] #4154 FeFstAl=

At 45 Teiste] A1)l islste] AESc,

HFHFI)ZHmL)
(ng) =M

8

“NEAg)

X
—
—_
~

HZE A 2y

Chromafenozide (99.9%) %+%<& 10.01 mg H#3}o]
10 mL £%Z2A~T0) Yl acetonitrile® A-£3F4] 1,000
mg/L¢] stock solutions RH=3Ith ©] stock solutions
acetonitrile® THAA S 2 3)A&le] 0.25, 0.5, 1, 5, 10, 20
mg/L¢] working solutions Y= ¥, 10 uL #& HPLC-
VWDel| F915t] YERd chromatogram’}?] peak areas
70w RS AT Pyridalyl (96.9%) Eva=
1031 mg A#ste] 27 10 mL §F&ekde] Ya
acetonitrile= -85} 1,000 mg /L] stock solution< ¥
E3ltk Stock solutionS acetonitriles ©]-8-310] WA 4]
2 343} 0.01, 0.02, 0.05, 0.1, 0.2 mg/LY FFEH
ZABIIEE o]9} o] Azt BEENS A FHz A
FZ9% 500 pLell F%7F 2H2+ 0.005, 0.01, 0.025, 0.05, 0.1
mg/L7} ¥ %% 500 LA 7}ste] matrix matched 3%
EAE 2ABIL o]F 2 uLE LC-MS/MSe| F9)ste] et
Wt chromatogram’3®] peak area® 7|50 HAFAS %
g8kl

il o fo ¢



128 Sun et al.

Table 4. Condition of instrumental analysis for pyridalyl

Instrument LCMS-8040 (Shimadzu, Japan)
Detector Quadruple spectrometer
Column Shiseido CAPCELL CORE C18 150 mm L. x 2.1 mm LD. (2.7 ym particle size)

A : 0.1% formic acid in water
B : 0.1% formic acid in acetonitrile

Time (min) B (%)
75
Mobile phase 1 75
95
8.5 95
10 75
11 75
Flow rate 0.3 mL/min
Injection volume 2 uL
Ionization source Electrospray ionization (ESI)
Polarity Positive (+)

Nebulizing Gas Flow 3 L/min
CID Gas 230 kPa
MRM condition of pyridalyl

Compound Precursor ion Quantification ion CEY Reference ion CE

P (m/2) (m/2) (V) (m/2) (V)

. 109.5 29
Pyridalyl 491.8 111 25

204 20

Y Collision energy

S48 A

A& 20 goll F=89S o83k 0.1, 0.5, 15 mg/kg
0] HEE 223 100 mL2 acetones 7}5}1 200 Sample (20 )
rpmell A 3083k Xe FEEI90) FE RS 29 ojgtetn I
30 mL9] acetone©. % S AlH5le] sloit) 9 FEE it
S 1,000 mL EHoJFo] £7]3 50 mL E3}4] 9159} 450 — Add Acetone (100 mL + 30 mL)

|— Shaking (30 min, 200 rpm)

mL $57FT5 AHE 7t & dichloromethane 70 mLA)
23] W ) FEeglk o  718015E F4 kY
E%_E’_ Eﬂ]'}\]i] _/,\__1?1__9_ Z‘“7%'<:5]—J_’_ par® l’:—_zq‘o]—o% ApE = — Sat. NaCl 50 mL + Distilled water 450 mL
- = wH oo b | Dichloromethane 70 mL (2 times)
mhexane 5 mLel Agaete] Aol ARSI

Chromatography column (14 mm i.d x 400 mm)e°] 13 I
0CelA 1243 71hete] F2REHT T A7 st 24 [ |

%

Liguid-Liquid partition

CC-Florisil (10 g)

§1’ }\] 71 florisil (10 g) = /\}ll %ﬁ Els 1—1’4—01] sodium Chromafenozide Pyridalyl
SU]'fate anhydrousg 10 mm l‘co] 2 b” 50 InL‘/] T, hexane — Hexane 50 mL — Activation — Hexane 50 mL — Activation
o E /}/7\101],}1 giq- ChromafeHOZIdeT: H‘hexane 5 mLOﬂ |— Hexane 5 mL — Loading [— Hexane 1 mL — Loading
25 22 AIlE)l [— Hexane 100 mL — Discard — Hexane 100 mL — Discard
XH%OH?J: }\] - ? B O]’O]’_L_, aceto_ne / n—hexane (10 / 90’ V/V) — AcetoneHexane (20/80, vv) 100 mL — Ethyl acetate/Hexane (10/90, v/v) 100 mL
100 mLE €EAA EHH¥ & acetone/n-hexane (20/
Evaporation (40 *C) Evaporation (40 °C)

80 v/v) 100 mLZ o} 719bs5 sigith 5% A5 At
acetonitrile 4 mLel| #Aj&-3l5t] 10 uL® HPLC- VWD

of Fate] 71714 S AAIsISiH Pyridalyl n-hexane HRLCAND LA
5 mLel A3 3 AZ F 1 mLE Asksly, n-hexane
100 mLE &EAAH SeIH7 5, ethyl acetate/ n-hexane

— Dissolve with Acetonitrile 2 mL

— Dissolve with Acetonitrile 4 mL L Ditution (x 2)

Fig. 1. A schematic diagram of residual analysis method
for chromafenozide and pyridalyl.
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(10/90, v/v) 100 mL= W} Z9Fs= Sigict 55 25 A}
£ acetonitrile 2 mLe]| A&-3l3te] 500 uLE autosampler
vialell §7111, acetonitrile 500 uLE 9o & 4lo] & § 2
UL LC-MS/MSel F9ste] 7171w AAlsta sla-&
& AF=3aSithFig. 1).

ALY = Chromafenozide?l}l Pyridalyl2| ZIREA

7940 23] A3 g - chromafenozide$} pyridalyl
A Trelx] Z42E O(HTHA X F 3AE 9, 1, 2, 3,5,
7,10 Lol A|5E AFBI AEe 2 A7) v
T 1 kg oA AF gt & wdE A5 Al Tefoloto]
29 "ATIE olgste] Al #Hset AlEe
chromafenozide®] %% 20 g, pyridalyl®] - 10 g F
ato] 398 A BUS HRle® At

AL = Chromafenozide®} PyridalylQ| Htzt7| 2l
LA ME

HE oA A dRFE AR del mE FeRbREe
BEAE Co=Cox e (G : 54 23 & 37T, G :
7] AFF kAt ARPARDA o R 37 S A
I ks olgsto] BESHA Wt )E In 2/ k A2
7 A vERgl o, e g-8sto]

10 -

EEEE Field 1
Field 2

Weigh (g)

Days after treatment (DAT)

Chromafenozide

9 Fof A3V A2)F o8] AEsisith20, 21].
PHRL = MRL x e o )

Zat Y g

uf 7|2t SOt 2E5x 2 FIHS}
AL A717E s 271 D 2 2 AU ] Hit 7]
& 247+ 9.9-15.8TC, 10.8-19.3C ®HA9y, H# 5= 22

a1
N

C H
6-83.4%, 50.4-83.9% WSISITE HE oA AEUZHE
AL 3 1097H4] 8kt AU 9] Ht A2 chromafenozide
) A5 4 13 4 2014 247} 5404039 g, 6.47+0.40 g
olom, pyridalyl®] 7% 717} 5.59+0.37 g, 6.54+0.39 g
2 AIF7E T v AL dejuA] ekottiFig. 2).

2.5 ngellA] 200 ng®] chromafenozide®] EFHZA W4

212y = 1.86135x — 1.224400]9).2.1, “JHAI5= 0.999899]
%At} 0.01 ngoll#] 0.2 ng®l pyridalyl®] EF=HEA 244
< AR ABHE olgste] Aasion, Al e
FFS HA43lEIth v = 754,945.64677x + 2,188.83085°]
10 -
EE Field 1
Field 2
8]
8 6]
z .
2 ]

Days after treatment (DAT)

Pyridalyl

Fig. 2. Weight of Kale in Field 1 and Field 2 in time-dependent manners.

400 -
Y =1.86135x - 1.22440

R2=0.99989

Area

0 50 100 150 200
Amount of chromafenozide (ng)

Chromafenozide

Fig. 3. Calibration curve of chromafenozide and pyridalyl.

400 -
Y =1.86135x - 1.22440

RZ = 0.99989

Area

T T T \
0 50 100 150 200
Amount of chromafenozide (ng)

Pyridalyl
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otk ARAGE) = 0.99614% SANTE/11312/ 2021 7tol=
Ziele] A4 e 71591 0.99 oS THEIS thFig. 3).

gl A

(D)ol eiislo] =S EA 3R chromafenozide
o] A% 005 mg/kg °IeH, pyridalyl®] 79 0.01
mg/kgel 3tk AU 5 chromafenozide$} pyridalyl®] 3]
F& AP 10 LOQ MRL F Felx 2astglon,
chromafenozide= 10 LOQ (0.5 mg/kg) F°lA
77.2~82.6%, MRL (15 mg/kg) TollA 75.4~83.0%°131
om pyridalyl:> 10 LOQ (0.1 mg/kg) T2kl 97.7~109.8%,
MRL (15 mg/kg) FF°llA] 89.6~103.1% ©]3{tKTable 5).
RSD(%0)+= 7 73 557 10% MRk UERTE: Chromafenozide
4 pyridalyl®] W55 A7 242 10.7, 8.0%0l811, 3
g W E22 Il Fig. 4, 5). Park 59 W] w=d
dichloromethane © & #8511 ethyl acetate/rhexane
2 AABIE A oldo]l wiF F chromafenozide:
93.8~96.5% 3|FE 0w, AlolNE 94.2~96.3%, Tl

ME 90.7~924%, ol 92.6~97.3%°10TH22].  HES
nhexane 0% 2H310] ethyl acetate/ -hexane &2 “J#|
SIS A5 7 5 pyridalyl®] &2 90.0~90.5%C 13E 23],
w3t dichloromethane % F-0lj5}%] acetone/-hexane &%
AASRAE W, that F pyridalyl®] 348 94.3~95.2%
o|AtH24]. ¥ Aol e A 3]go] =AY vl
Al bk om, wEx5H A #2022-452] AHERHR
A9 715 B el e ehs Sl9E 70~120% W 91<)
A2 10% olHE Rt

- A1Y ¥ chromafenozide®] MLOQ
0.05 _ 25 (ng) x 4 (mL) y 1
(mg/kg) 0 710 (uL) T 20 (g)

- AY F pyridaly2] MLOQ
0.01 001 (ng) x 2 (mL) 2 5 5 mL
= . X
(mg/kg) "8 T () 10 () T 1mL

Table 5. Recovery test result of chromafenozide and pyridalyl in kale

ificati Recovery (%
Compound Fortification Level y (%) Mean (?) CV (%)
(mg/kg) Rep. 1 Rep. 2 Rep. 3 +SD
0.5 82.6 77.2 789 79.612.7 34
Chromafenozide
15 81.7 85.4 83.0 80.0+4.1 5.1
) 0.1 104.5 109.8 97.7 104.0+6.0 5.8
Pyridalyl
15 103.1 925 89.6 95.1+7.1 7.5

D Standard Deviation
2 Coefficient of variation

WA, Waekmg 24 mARC0NIDEAMARGTEC-ORIFB I E AE22 RGN

10.an

e B3 PR e g

WA, Waekng W24 mADORC0 NIDEAMARGTC-ORFB I E SE 220300

Fig. 4. HPLC chromatogram of chromafenozide in Kale.

V01 A, Waekah-Z4mTO0RON0  COLERORCAE CHORMB00E AIHE X 3-BE D)

B3 OPA e ke &

VA0 A, Waekg 24 CH NEDEIRIAGIEC-ORFRNA E AR 22 S 0210

(A; standard 200 ng, B; control, C; recovery fortified at 0.5 mg/kg, D; sample from 0 day after treatment)
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C

Fig. 5. Total ion chromatogram (TIC) of pyridalyl in Kale with LC-MS/MS.
(A; standard 0.1 ng, B; control, C; recovery fortified at 0.1 mg/kg, D; sample from 10 day after treatment)

field 1 field 2
¥ = 42758 0-1240% Y =2.9986¢0-2053x
5 r=09757 r=0.9906

half-life : 5.6 day half-life : 3.4 day

Residue level (mg/kg)

~ \}\\

& Field 1 N~
& Field2 .

Days after treatment (day)

Chromafenozide

10 4 field 1 field 2

Y = 6.8956¢ 0-1623% Y = 8.9300,0-1976x
r=0.9908 r=0.9921
half-life : 4.3 day

half-life : 3.5 day

Residue level (maikg)

# Field 1
#  Field 2

T T T T d
0 2 4 [ 8 10

Days after treatment (day)

Pyridalyl

Fig. 6. Residue concentration of chromafenozide and pyridalyl.

UXPE ZHREF H3|

Chromafenozide$} pyridalyl®] dApd 477 W=
Fig. 60 A o, + A& 5 27] 73] MRL
m]gio]3le}. Chromafenozide®s 7] 7o) 212} 5.1740.31
mg/kg (% 1), 2.78+0.12 mg/kg (X 2) 02 HERES
™, 104 Fol 1.30:0.10 mg/kg (% 1), 0.41+0.06
mg/kg (% 2)= 747} 749%, 85.3% ArAstelod,
pyridalyl 27| 78] 242} 7.0040.12 mg/kg (&
1), 7.95+0.60 mg/kg (X4 2)Z vebgon, 104 ol
1.3120.23 mg/kg (¥4 1), 113029 mg/kg (E& 2)=
717} 81.2%, 85.8% #Aat3itHTable 6). Son w2 74
ol ZFok| A 5 -+ bifenthrin- 50%, chlorfenapyr+
27%, imidacloprid= 11%, methoxyfenozidex= 19%,

cyazofamid+= 11%, dimethomorph+= 4%, pyraclostrobin
2 6%, boscalid:= 11%, fludioxonil< 7%7}F AL &+
sfolckn Wskit2s], AREE el gase 747t
o7k dglon, 59 Ak Bt W 271 A iyl
Auk ol graske fAR AE Bt

J % chromafenoizde$} pyridayly®] Aui7|3t &
Bt AREe EUE gt AesH wpE A
A} chromafenozide? W7+ I3 13 2014 212} 5.6
o, 3447 Vel on, pyridalyl®] wH71= 27 13 20
A 747} 439, 3.5UE UERtE AY T pymetrozine
A5 RE717F 3.0-414 & YERE M, thiamethoxam @] 7



132 Sun et al.
Table 6. Residual concentration of chromafenozide and pyridalyl in kale
Pestici ) Concentration (mg/kg) »
esticide Field Days after treatment Mean + S5.D
Rep. 1 Rep. 2 Rep. 3
0 5.20 4.84 5.46 517 £ 0.31
1 3.48 3.50 3.80 3.59 £ 0.18
2 3.24 2.75 297 2.99 £ 0.25
1 3 271 2.95 2.69 2.78 £ 0.14
5 2.23 2.02 2.34 2.20 £ 0.16
7 1.51 2.00 1.99 1.84 + 0.28
Chromafenozide 10 1.19 1.36 1.36 1.30 + 0.10
0 2.69 291 2.76 2.78 £ 0.12
1 2.49 248 2.53 2.50 £ 0.03
2 1.95 2.38 247 2.26 £ 0.28
2 3 1.95 2.01 1.22 1.73 + 0.44
5 0.85 0.91 0.94 0.90 £ 0.05
7 0.68 0.68 0.74 0.70 £+ 0.03
10 0.35 0.40 0.47 0.41 + 0.06
0 6.93 7.14 6.93 7.00 + 0.12
1 6.32 5.45 5.46 5.74 £ 0.50
2 4.29 4.52 5.05 4.62 £+ 0.39
1 3 4.39 4.10 4.10 420 £ 0.17
5 3.86 4.09 291 3.62 £ 0.62
7 2.56 2.14 1.66 212 £ 046
Pyridaly] 10 1.25 1.57 1.12 1.31 + 0.23
0 7.82 8.61 7.43 7.95 + 0.60
1 6.91 7.39 6.53 6.94 + 043
2 6.88 6.59 6.10 6.52 + 0.39
2 3 5.17 5.81 5.47 549 + 0.32
5 2.96 3.89 3.36 3.40 + 0.46
7 2.53 221 2.40 2.38 £ 0.16
10 1.30 1.29 0.79 1.13 + 0.29

D Standard Deviation
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