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Abstract

The detergents for food are widely used in every family, restaurants, and
food industries. However, the detergent residue might affect people’s health if
the ingredients of the detergents contain arsenic, heavy metals (lead, for
example), and methanol. In order to promote public health and also to
improve the quality of living, the purpose of this research was to perform the
residual analysis after the use of food detergents. Factors that might affect the
residues of the detergents were evaluated.

Method No. 0949412804 published by the Department of Health,
Executive Yuan, was basically used in this research. Concentrations of
methanol, arsenic, lead and triclosan in detergents were determined, The
Taguchi Experimental Design was utilized for the residual analysis. Factors
including the immersion temperatures, the temperatures of the cleaning
processes, the concentrations of detergents, the varieties of food dishes, and
the immersion time of the detergent, were all evaluated.

From the detergents investigated, 5.3% of the samples showed positive
responses regarding the tests of fluorescence, and 1.4% of the samples
showed that the concentrations of methanol were higher than the listed
regulation. On the other hand, the concentrations of arsenic and lead from the
samples collected were within the allowable ranges while the concentrations
of triclosan from the disinfectants collected were found to be 0.0017~0.056%
(triclosan/disinfectant, g/g). It was found that the immersion temperatures, the
temperatures of the cleaning processes, the concentrations of detergent, the
varieties of food dishes, and the immersion time of the detergent etc. will not
affect the residual of methyl alcohol, lead and arsenic. The immersion

temperatures, the temperatures of the cleaning processes, the varieties of food
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dishes, and the immersion time of the detergent etc. will not affect the
residual of triclosan except for the concentrations of detergent. The varieties
of fruits and vegetables, the concentrations of detergents, the concentrations
of triclosan, and the immersion time did not show to have significant effects
for the residuals on food. Besides, the concentrations of arsenic and lead were
within the ranges regulated by the Drinking Water Standards even when the

spiked concentration equaled 5 times the allowable limits in the detergents.

Key words: Detergent, Taguchi Experimental Design, Residual Analysis
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> ¥ A& Methanol : 99.99%, TEDIA, USA

» ¢ A& Ethanol : 99.99%, Merck, Germany

» ¢ 3 Acetonitrile : 99.99¢, TEDIA, USA

» 4 Lead : 1000 mg/L, Merck, Germany

> 7 Arsenic : 1000 mg/L, Merck, Germany

> #' & Nitric acid : 69.0-70.0%, J.T. Baker, USA

» = % /5 Irgasan : 97.09¢, Fluck, Italy

>4 43 ok

312 % E® &

>
>
>
>
>
>
>
>
>
>

# 10 & 47 &% GC : Perkin Elmer—AutoSystem XL Chromatograph

B ## & MS : Perkin Elmer-Turbo Mass, mass spectrometer

£ f & 45 ¢ 1L (column) : DB-WAX, 30 m»0.25 mm (ID.)

£ ik 47 ¢ 4L (column) : DB-5, 30 mx0.25 mm (ID.)

Ja & v fz k¥ & ¢ Perkin Elmer Analyst 800 AAS

FERR AN RFC%E (Graphite Furnace Atomizer)

BE 47 F ¢ 2154 E (Hollow—Cathode Lamp, HCL)

B A F E R RIEEE (Electrodeless—Discharge Lamp, EDL)
% »%ae ;R 4 & 47 &% HPLC : Perkin Elmer

£ sk 4% 4 4 (column) : SUPELCO 516 C—18

17



vV YV VY Y VY VY

£ ik 47 ¢ 4L (column) : TSK-GEL ODS—80Ty

. $73) 55 - KUBOTA 5800

# ek kg UV-Lamp  Ultra—Violet Products ,UVL-56, 365nm
pH &+ % : SunTex, SP-701

I F fﬁ‘fﬁ#&; Automatic Silent Compressor : Werther international

T+ & #7 % T : Shimadzu AY220, Japan

18



E U S = /F TEA 2 EBD L
j\ﬁﬂ;[ju;:*?;gﬂ’,}g‘&—r‘;};\A%;i;;;gﬁg;gﬂ;i;.li i ,;%—_
E; 2|

FRGEE  BAP RPN FL - RTIER Y 25 R

GRS R RS ES R N A R I AR R AR

b erafd

£~ HRor cpH B~ @ ORR CRF FAE Wagp @ E
2RTIREREETIPERT IHMBELIE I o T b EHE

>

ﬁ??ﬁﬁﬁ%ia%*%ﬁ%' FHRT0 A > T TR T 2 R
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£s

FZE AR FEHL S

3-3.1 pH & i@

3-3.2 F kA R @
AT ERZRFE S FFHEEF L P UAFR TR A SRR

PR T AR G ¥ R -

3-3.3 B E 45
3-33.1 BEMR
MRFSATEF R AT RE P T ’F%L@i:]t o E BT A AT (R A
FEER L 6.7gLY; FAakRER ML 580 pg/l - 43 2.5-40

ng/L) °

3-332 RBAFTIEE
AR FERS R SR R FRE 2 R B AT M
FhE G2 AriE it ded 3-3.1 2 4 3-32 477 o
334 7
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3341 %E 4
MFAREAITTHRS AATRE > A TR AL RESURAR R 0.1-6

mg/mL -

3-3.42 % EA b5
AFTHF FAARPTHREFT BT E T EAT 0 EATE
4T o
F AR AT K
» Injector Temp: 180°C

Oven Temp: 250°C

Carrier gas: He

Temp program: 40°C (4min) ~ 10°C/min  100°C

>
>
» Flow rate: 1.25 ml/min
>
>

Run time: 10min
TR
> Interface Temp: 250°C

» Ton Source Temp: 250°C

» Scan Model: Selected Ion Recording (SIR) monitoring m/z 32

» Sovlent Delay: 1.7 min

3-35 =& %

21



3-35.1 &8
MRRFRARRFTRE AN RE A2 F L RESUER PR

1-180 mg/L -

3-3.5.0 h® A 45 15
AT BRI REFZF V2T E T LN B A
16 1 o
» HPLC /i © 1ml/min
» HPLC # % 4p : 709 acetonitrile : 3095 water

» UV/VIS detector & £ : 280 nm

3-3.6 & k&g
3-3.6.1 #E M

R K2 AphE a8k (R) BBE 0.995 21 o

3-3.6.2 P&
3-3.6.2.1 = i P&
MR RBGER e T R EAR UARSERELE L 3 B8

£ ¥ & (standard deviation, SD) » 2+ = ;& @ B4R o
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3-3.6.2.2 &k B PR
BrzokAEHEL I T X BH 3 BEBELIE AR B ERZ

S 2El S
PaalE AN e A

3-3.63 A TR
el EMP - EREA AT 7T o T HaNE s H A
17 B Fr R 11 1096 -

L = (| BRDER - kR | /EEER) X 100%

3-3.64 217 B AR
fellBAPN - RARBRA BFELIT T S NBELATHRALHD
B IR AITEETEE R i (Coefficient of variance, CV ) » 12

CV %77 > i 7% o
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E I R | B e P
341 BRE2 @ * ARG A
3-4.1.1 F %K

AT L AT PR T TS R FRE ¢ B R AR R

/'%‘/i/ﬂ}i ~ B —,Elﬁﬁi‘?_ ~ Thom R AR R Av\’ffrib’//] ek R O /’%‘/?’??’J/%/é
PR~ kiR s 2 B fRomiRie R F o F R R FEALR

2B R A -;g—-;;t‘;g}iij’g#& 2 levels ¢t » H ¥ %38 ¥iE 2 3 levels i£{7 &
& o 2 3 JI* Design—Expert #t#8i8 78 2 A22F 2 > E* Ly 2%

2t (HEsded 341)0 TR % L E 2L e EREM 4 7N

2 e o473 % 0 m 1 ANOVAtable #5831 % %78 2. 3258 -

3-4.1.2 A G R EBFF 2 pRE R

FORAR R RK LR 2342 GO'CH TR R R T 25°C %
60°C: % LMAFR 25 LB -HIg-2 Fate 5 R G B LALER R LD 67
gL ~335 gL~ 2 67 gL 17143 SR RR TS FEEREZ 5710
f%\ﬁO.ST«—,,F,%?/??IE PR TS S~ 10 24 2 20 A48
kAR AL 15 304 & 45 ) 1 B it B R R 25 ok

TR DEEE N

3-42 G4 SFRAFRLELZAT AT

24



3-42.1 F Bkt
AFIREFATING FHTREIZ & IARTOBREF (0
FOEERE R FEAER A DGR 2 ERRIEFRY)

St o & %38 ¥ E T 3levels 2724 o % Design-Expert $ic 48 :E {7

%

g ’ ,ﬁ#‘i‘f;ll'fif'z&‘\ 3-42 -

~

FRANET R B A FEECMBARAAPEY R a s

=S

%

Y

HAERR RS 67 gL 335g/M~ % 6TgLs = 4 sk AR T

FHREZ SRBAI0R 2 0S5 RIFERZEFFRELL SA4410 44 -

3-423 # AW Eae
ZEoNERIRT A ARAFZALEEVIL S 0 AT ST
A B v‘),%(“"“”“” D F AR AR e r T e s I B B

EEERE R Y

—\\

m

PR B0 (S ,ggggggx;}t;a;%%:«a ﬁjgpx » Bots B
sbhi’*ﬁéﬂﬁ@‘gﬁé\’ﬁ *Zﬂw;’ﬁn—»awé@l‘”7 FBE E 4T
> Hre i 0 3000 rppm

> R 10g

\7
4
Nt
iy
=
0 4
e
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EPBERF D 10 min
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Y g 2%

o8 SR FHEMLETD B
4-11 8 2% FEBFELRELETDE

AR 2 S5 FRAEFSANDL > BRI R L
2yt Tanr FRMFELEE,Voded 411 917 03 AR
62 N iET AE 13 10 H3H TS5 o

ERTAPME SRt e ER AP HRF pH B RR -
BB LA p Y 23 2R ARTAEED c ARA
Boooded 412 HrF 0 62 RAREC A LRGP IR | #

[

(2%) ~pH & 33 # (53%)~ @ * ER 4 & (T%) % %2 2 i
(B%)~#* ZRFER 42 (1%); d FiFihn B ¢4 202 p P

BT A S Goded 413 013 BASEY 2 LR (4
Er) ez F R 1 2 (8%) > AT 1 & (8%) #*ER T i

(54%) ~ B LA 1 2 B%)~ "W pdh 1 2 B -~f* 22 2 i

~

(16%) ~ & * AR EM 1 & (8%)» 230 pH @RI#miz G 7 o

Bl

AeTh A SR Y 0 ARl - Lot g RARY B pH &

F AR ER o

412 2§ 2 7R 4
AR AR L AR SRR TR 5D Bk

WA RE(E 30 #E)edrd 4-14 Hror ’*%ﬁgiaﬁ*i%ﬁjﬁ/;éié:i

FOOCREDER - LF }fﬁfffﬁx,, R S P S Y ke
k285 GEM 30 PARY FZF D % (43%)~ 7 kAt
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A 5 ® (1T%) -~ 3 EF>> 3 @

(10%) ~ % & F 5

FBhR 1
(3%) > FHTEFRFHE 8 B Q7%) FR 0 A G HF- L AR
Hr BiE S s =2 &0~ B A RANER 0 o8 T HRP L G REpT R

¥ /?’;“'—f'l 2l r_ﬁ_ @ 27% -
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FoE SR FRALAES
4-2.1pH &

A T E A F Rl ek | PieE pH B2 kiR
pH &% 65-7.0 z -k mlER 5 6.7gL 2 3HiaR £325CT £
Bl GRAR 62 BT A& 13 #§Y cho T ARG | 4
W (741 <8.04) 2 ¢ > Hv AR mAREREF P 5 B 5 ET
pH 72 & 615 1.4% - 4ok 421 #r7 > WA S pH & F

6.32-7.99 - i& v & & pH B4 F 5 6.46-8.04

422§ % H|

Ay R T AR REARES 2 ORI e B R A3
FRHEM G AT RERE FF HRE B E AT TR
We AMAR 62 BEY o3 1 B2 ER AT ARIZEFE G 2

B3 AR (F LM ERHIL 53% 4ok 422 #17 ) -

423 F

©opH 5 65-7.0 2k peflik A 5 6.7 gL 2 @R > £
YRR AR R e (S (matix
modifier) & Pd; A 47iE i 4ed 3-3.1 #77 )o BRE T HA S 62 21
AT AR I3 BB AR AR FRY A 2884 pgl T (dok
423 #i7 )o

4-2.4 &
©opH 5 6570 2ok peflikR 5 6.7 gL 2 @R > £ 1
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PR ETRS RS ke & %;‘Z—fi%jz’]t duid iR 7 AT (A F B A& (matrix
modifier) 5 FEfL ™ 5 A5 iE 2 4cd 332977 ) R T RHA S 62 2
WA AL I3 EAMBLRAI A FEY & 6893 ugl 1T (dok
4-2.4 #17 )o

425 7

AL F AT TR T L AR RS  REHT
WAS 62 i A5 13 B9 opiigr Ang 1 BAREREE
(1.93 mg/mL)iﬂ,.ﬁ?%,%‘iirxﬁ%’mﬁﬁl_gu—r,ﬂﬁ?q I T

1.4% > 403 4-2.5 %157 o

426 = & ¥

AP BoRa AR R REFZ F V2 TR TR A EF
Tr 2 F RFpR R L 8 & FRAEFT A K3 30 BHA B EH
Tz % ez 2EE S 0.0017-0.056%( = & /A g/g), B Y 8
AT IES ST 6 EERREF & (B (F 1 =4
RERAT R A B 0 (0.056%) ) ¥t o HRor 7 RADH N -
FRERREIFEAGORD 0 PRENZF DI P AT G

X ')‘;F*Kl"\*%i:“fl‘ﬂ'ﬁ fi‘ﬁ%:]‘%\'ly\ﬁ”’?lw ’F A ?l‘f_’r&gvﬁ Z & el bl
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ZE AR R R AT A
4-31 B E2 R v R ATESE

g fl* e v %K (Taguchi Experimental Design) 4%+ st
R EPARGREL LG DT F s H LR RREER 2.
FRER 3RELAE ARG BEAER SAWPR 7 e R 6. FAR

ERER Tk R 2 SBauzie A E 8 0 B kAT

4-3.1.1 #
FHARTREL ORI B A BT RE oL 431 AT o
F1* ANOVA & #7#h (do# 4-3.6 2 & 4311 #71 )> it A7 i &

FREEPMATSOFE Y > FRRRIEERDEEE 15.053% -~ FikiR

B B 11.449% ~ % B 47 chB B0 12.721% ~ B 6 i A e

5

ik 9.753% ~ A A1 4 i e kR R 5.018% ~ iR AR e PR DR
i 3.463% ~ okt iR pEF R B 14.417% ~ BtRazie R R R B
14.558% F % Almie B R 2 FikE RO 3 PR 13.922% 402 4-3.2
o AN AR R T R PR F LR o T AT AR
AL ST EP R EM AT (R 431 1R 4310 3 @A g

£ EF %2 ANOVA ~ 178 ) -

4-3.1.2 &
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FHAARTAELDRRE HERLAEREATE R40R 432 4
7 oo 4% ANOVA A 472 % %8 (4rdk 437 2 4 4312 #7 ) &
LRV AR ERE I EART DT > FEAMEEERDPER
9.295% ~ Fikif B PR AR ik 8.370% ~ & & AT PR E L 7.780% ~ B o
A R R R 8.365% ~ A T4 i 4k R PRI RE 12.297% ~ i R AR
je PR B 12.313% ~ F ok PR PRI B AR 1R 12.984% ~ B i
R R PR 13.216% ~ iR AR R R R FRER DT PR
16.900% ° 4 4-32 #t75 > HEHE S Ak T R 0 i F 4
BT AFR YRR BIEE T A PR SRY (B 4311

IR 4320 FA4AT R ERHKZ ANOVA A 47Hl) -

4-3.1.3 7 f%
THEUBATH R LGB BB R A REM RS R0 433

“r57 o JI % ANOVA A 45 H 2% 31 (4% 4-3.8 2 & 4-3.13 #7157 )

BEBTABERE L T BAGHTES o g TR ¢ B PEA

F(® 4321 2@ 4329 5" @AT»ELF%2 ANOVA ~» 17 )e

4314 = %
FTHEZFIARTHELORRE S HIR L BEL PSSR 434 47

7 o 41% ANOVA A7 (4o 4-3.9 2 £ 4313 %7 )> AL T
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s
At

\\\

%E%—,Elj = g/‘/ﬁé@"rﬁ[ﬂ% ¢ /’%‘/?”’?'J'/‘%'/‘éig}iﬁjggfggi‘h

1.38x107% ~ i 72 if & B ik 524x107% - & B AT 0

&l

W

426%10°% ~ Bt & 18 B B 98.3% ~ A 5 A tek BB
7.80x107% ~ iF 7% Al iz e P cnB 0 3.46%107% ~ ok o ik A e 0

i 1.37x107% ~ B3k ez ie i R P R0 1.46X107% ~ FiF Al e f A&

I

2 F kiR R T BPRE TATXI0% o ded 432 4w o B BRI A

NS
.~

PFRETREF P FALARL > AavE- 3 EFRLEORA LN 5 E A
JER (p=0.001) BB AEF L 983% o 2 2 > R g S AER LB
ZFORTVEELA e A ETFE (R 4330 2B 4339 5= % OR

§¥R LY %2 ANOVA A 17H])

432 G5 2L R AFA A%
AEIEHEP LR FRAE BT LS E AT R
FA} ;JLF' lm.u%ﬁé&‘F‘ 2?‘\]# /pr’};ﬁlj/ﬁf; 33 5 I/’/T%E/%)i z 4;%%/%/&

FREARFSEOTARL  AFTEHES Eic2 FHE=244

N

PRaEEFERZFORTIOV R (BER LT LT RS A0E 435 47
7 ) f1* ANOVA & 472 2% # 3 (404 4-3.10 2 4 4-3.14 #77 ) >
FER AR P 18.03% K 6 iE LA PP 5.64% 2 & i ek

BB Bk 66.11% ~ g% Ee R e 8 0E 10.22% - 8RR = & '//,J e
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BRI 66.11% » 2 00T EIRG A RARARR ~ AT RARR AR
FPEERME A AL E T REF LR AT EESEE S B o
SEE

Trﬁ‘\,

*

Bz g hemgE (M 4-340 1

ANOVA %~ {78 ) -

J/&}i Sz A /’///J 4‘3/}%}3;‘ ﬁ%/ﬂszﬁﬁ&i/ﬂvéxu— E gp@

#
s

WA

Bl 4-3.45 Z2 & HATHEF TR
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4-41.1 HEHR
FedlER 5 Sug/L~10ug/L~20ug/L~40pug/L 2 80 ug/L > H 4p

BB (R) wiE 0995 b s dedk 441 #557 »

4-4.1.2 = ;2 i P&
MR KR SugloieF T X EFAN o AR EL 3
% 1 (standard deviation, SD) 3+ 5 = 2 i P& (F 2 2 i PR E

0.756 pg/L » 4rd 4-4.1 #r73 o

4-4.13 *E 4B
Bre REEFANT T Ko AR 3 BHREL 5K

z
P2 Mo GEMRE T F RS 0.624 g/l dod 4-4.1

4-41.4 S5 EFER
Felte BRY 2 200 g/l RREF AT EMA R “THE2ZIPHK
1% 755% > 4ok 4-4.1 -

4-41.5 ~ 4B R

ARl BaY 2 20ugl EREFATHGRRE TEF2 CV &
% 6.53% 0 4ok 4-4.1 o
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4-42 4
4-42.1 ¥ B s
Aotk R 5 25ug/L 5ug/L-~10ug/L~20ug/L % 40 g/l H 4p
B adic (R) #if 0995 111 > dod 4-42 #i57 o

4-422 = % iR
R REGER 2.5ugl (T T R EAFA P SR 2L 3
1% % (standard deviation, SD) 3B = i i jp[#& T 7 2 j2 L pHR U5

1449 1o/l » 4cdk 4-42 #tm o

4423 &E M pHRT
W6 REEAPAN T E AR 3 BHREL LR
2_ 45

B REGRET E ERET S 0285 pg/lLodrd 4-42

4-42.4 A5 EFER
el BRY 2 10ug/L EREETEMA R “TE2ZIPHK
L% 5.15% > 4ok 4-42 -

4-425 ¥ HRRE
el BT 2 10ug/l kREFA M B ARRE 82 CV &
% 7.87% 0 4ok 4-42 o

4-43 ° 3
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4-43.1 & R
felk & 5 0.1 mg/mL~ 1 mg/mL 2 mg/mL -4 mg/mL 2 6 mg/mL >

Hiph adic (R) %:E 0995 1} » 4ok 4-43 #t7 o

4-432 =% 1R
RS BCER 0lmgmL o F T K EAFA 0 AR R
3 Bi% 1 (standard deviation, SD) 3+ & = ;2 i P& 7 2 2 W P&

50231 pgll 4ok 4-43 #rx o

4-433 & B REL
HZ o SIS T X AR R 3 BREL LR

PR K REG AR FHRETE 0077 uglo ot 443

4-43.4 HTEFER
felle ERY 2 2mg/mL kR &7 T EFER P T2 H

£ 5 6.73% > i 4-43 -

4-435 ¥ HBR
Feflte BARY 22 2mg/mL JkREFATH BRI E2Z CV &

L 5.70% 0 4ot 4-43 o

444 = F )

4-44.1 & 5
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fedllER % 1 mg/L -~ 15 mg/L ~ 30 mg/L ~ 60 mg/L % 180 mg/L > #
PR el (R) wiE 0.995 111 rdrdk 444 4157 KB4 B) 4-4.1

4-4.42 = = 1 PR
NHRERBMER Img/Lieim 7 XEHL 1T Aot dsx2 3 B
% % (standard deviation, SD) 3+ & & ;2 f p4&*2 » F3 j2 fpHE'TL A

0290 wg/L > 4rik 4-44 #77 o

4443 &E 1 pHET
FZ O REEAEAY T o AR EZ 3 BiREZL R RN

BEAR2ZASFFEREORET FERHRTE 0067 pg/l-ded 4-44

4444 SRR
Aot B¢ 20 30mg/L kR 7 ATEEER P AT 2 dp ik
£ 5 391% > 4c% 4-44-

4-4.45 AT R

ﬁa@l%'&éﬂﬂ 2. 30 mg/L ERE(T /w\#'%;}%%)i/p];é y 9548 2. CV i
L 5.08% 0 dod 444
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EIE A (I
5-2.1pH &

T e FRA g% E e pH 2tk o 2R E
G e AR HREAY FR RS LEWRE 6 A2 pH B vt B4R

=3

oo ATIER Rl pH B 0 RHRSEER 2

522 B E 4

Er Tamr aFmaisk= 2 0002 2 kg vz 4oeh
W PR EFRAE S AF R T AT ST R kY £
Bteirl= iz, V5 2R RO AFREROER - 78 0 R
AL A RE L F 0 (1Y B RS R R ek R kRl
o FlE S RRER  REFEMDT WP O RTNTE
FAH o BEFA ARPENPER AR AE ARG #

}.%_»B v »ﬁgg}'\%tu iuﬁ; » 1L - E AR T

523 f

_|
a

kA 2 VY GC-FID &7 A free ik i ¥ -
o AN TS AR s F Y GCFID ths%k ¢
FEE o FI 0 F 1 F s IR TSR AT ER GCMS
RfiEA-F 2 6 O3 T AHRE LR T E T magd ko
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7y ?f A ﬂ}ﬁ» m]ﬂi—;‘ 1'1? ’ *)TIJ ¥ //T dr e N4 A 7 /%?,x?, mﬁ':

7\ NS
i SRR i Y e LR LRz R R T B 0 AT RT

SR ARALH 0 FTIR AF B s Beii et~ 3R o

IR E A

i

£%

fr

s Bl j\p;ﬂ?

[% M pe2
o (33.3435) 1) 2 —'ﬁxﬁsm}tp(/\z,étu?%ﬁr d 35 %‘F | SR

) h#!l%ﬁﬂﬁﬁlﬁ]_?g‘_@ AL enid T AR o
WELT o o d NARFETHRY N FERG
FAAY AR

YN~

Fo Rk FpT
fo Aot R g0 BF o FIR AT Ak
WA > @A 2 DR EHEA A
5
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i

£s

o

ﬁgfWW%éﬁ“7ﬂﬁL€1¢W“Tuﬁéibfﬁﬁﬁﬁ?MU%F%dv
FF o T AERPBFIF hERY AFTGRENHE S QI %
G S

Fhos A2 P BRAGTONE L SR P A MA ﬁvﬂ%fi%’m ggz.ﬁfs.}i
AT AT R R kR TR AR EST B HRRR LA
Moo AT A , EEREARE P (R gﬁﬁl/ f;}j‘

CEDARGTVRESDREFR S R G EUE kR IFER T DI
Flo4r@l 4334577 0 Fo w2 AERRS - F AT EARN HR
FIV A= & ) i e DALY o JR 2 &0 g IR S A B A M
oo &d PERT OGS o ApR ORI DR EFEAR T G 0 A1

R BT & A R T R BF > T 4oL R, o
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AEEHD LERT FANLFETEE  BAFER L&
A

o BAERVHFE- 20 (53%) e Bt EF :}Ef;?j*;c% a5
FEATG 0 ST LG REF AL L B P E R 27%
iRl ® G o pH B3 &R DI 1A% ¥

B EF R 53% > PR BRI BIE 1.4% A2 A7 E R AARE

A= RRPIERET AR S RFOF ST G 625% T EF =&
AETFRTERNAS s SHREN T2 F P B aRy

R R IR L 90% ¢

a4
a\
A
-
r_%
=B
™D
i
fu
)

H ARG AATING > U A NRFEAY A2 MIERR S
TRHT B BESFRELE*E > PRI 2AARKD 0 E 4R
RIMBGT R NAT 0 L BERIDAAEL Y R FRED 2 F A Y

WRENG NG R AUHePRPERY CRE AR FOR

FoRTERTIORFLR AT RBROREL T EPEREES
GRS ZF AR o
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Q) FFm ~FmE - LRI TR ST FIHEMFELL 2P R
Bk o Bd AL €35 19985 21 1 41 40-150 -

() Fadh ~ BTRA ~ FR P o B LR AATAENE c SR ERE
FL 3 oor 5 1992 o

(4T E L T & 52 8§82 % & 43 %% > CNS 3800 -

(S)hit & o JILF AR L 2B - AR FHEHME B FLRFA— - fF
TP FAROTETY > %4 E %= 4446 -

(6) FrclafE? % o % 3 % 88072129 L2 24 T £ 850 & 5% % AL iR %8
ot > ¢ AR E Il P 5P o

(7483210 - # L 8 &) & B FPcae 3 51 F > Vol. 25, No. 6, 1993 -

@) Frctatrd ¥ - a s g2 ~ % Fwp| FiEH > 2005 £ 01 * 10
poo
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Infectious Disease. 2003; 3(8) : 501-506.
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%221 CNS & %2 a5 % & &5 RaEE

78 2 & (4
pH i (")(257C) b T T 0 T LG 4]
Fm E A 15% ¢+
F R E G K| 7 Fie
14 1 mg/g ™™
g (2 As ) (D) 0.05mg/L 11
TRz (2 Pb ) () 1.0 mg/L 27
554 (Y 40 i# F)/em 12 F
4 b fRR 909¢ 14+
AR F A Bt RPN G ML 2L LR

() EEER L 67gL 2 BEE
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2251 ¥*E AN FREFREL P
ELANE | RAPF]F | AT G el | Vi B EHP | EXEAR R
(orthogonal P (levels) (combinations) H# P
array) (factors) (trials)
L4(2%) 3 2 8 4
L%2") 7 2 128 8
Lo(3% 4 3 81 9
L2 11 2 2,048 12
Lis(2") 15 2 32,768 16
L1g(4%) 5 4 1,024 16
1 y.
Lis(2'x37) 4,374 18
7 3
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3 331 Bz 3oz e prig e

i3 4 Pd
Wavelength 193.7nm
slit 0.7nm
Lamp type EDL
Lamp Current 230mA
Signal Measurement Peak area
Temp Ramp Hold Gas flow Read
(C) (sec) (sec) (mL/ min)
Drying 110 1 20 250
130 10 30 250
600 10 30 250
Ashing 1200 10 30 250
Atomization 2300 0 5 0 *
Burn out 2450 1 3 250
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%\' 3'3.2 é’hi},%!; V}Ll«]’{;‘éf‘;%} fi’:ln\ 7}% fl;i_“ ii

2513 A6 ]
Wavelength

slit

Lamp type

Lamp Current
Signal Measurement

Ammonium Phosphate
283.3nm

0.7nm

EDL

230mA

Peak area

Temp

(C)

Drying 110

500

500

Ashing 700
Atomization 1600
Burn out 2450

Ramp

(sec)
10
10

1
10
0
1
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Hold Gas flow

(sec) (mL/ min)
30 250
30 250
15 250
30 250
5 0
5 250

Read



% 341 BER*RFT2LE L4

Lis (2°x37) Array
Factors and levels discription

Factors Level 1 Level 2 Level 3

1 FEAMRERER 25°C 60°C -

2 TR R 25°C 60°C -

3 B EFALE IR #I3 3 fifw

4 Foo B ARE R 6.7 g/L 33.5g/L 67 g/L

5 AT Ak R 0.5 12 5

6 TR REERE 5 min 10 min 20 min

7 okt e R 15 sec 30 sec 45 sec

8  BiaziiEAR 7ok FEK #ok

FHME [Tk | RE | Baelt | AW | d8H | ke |~z
R | ER | FARE | ALK 7 sk R pE | R @R R
Jid i

Trial 1 1 1 1 1 1 1 1 1
Trial 2 1 1 2 2 3 P 2 2
Trial 3 1 1 3 3 2 3 3 3
Trial 4 1 2 1 2 2 2 3 1
Trial 5 1 2 2 3 1 3 1 2
Trial 6 1 7 3 1 3 1 2 3
Trial 7 1 p. 1 3 F 2 1 3
Trial 8 1 2 2 1 2 3 2 1
Trial 9 1 2 3 2 1 1 3 2
Trial 10 2 1 1 3 2 1 2 2
Trial 11 2 1 2 1 1 2 3 3
Trial 12 2 1 3 2 3 3 1 1
Trial 13 2 2 1 1 3 3 3 2
Trial 14 2 2 2 2 2 1 1 3
Trial 15 2 2 3 3 1 2 2 1
Trial 16 2 2 1 2 1 3 2 3
Trial 17 2 2 2 3 3 1 3 1
Trial 18 2 2 3 1 2 2 1 2
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% 03-42 EERTATLE QL

Lo (3*) Array
Factors and levels discription

Factors Level 1 Level 2 Level 3
1 N & &iv LE]
2 Vol RCY e 1D 9 3 6.7 g/L 33.5¢g/L 67 g/L
3 % ’/T kR 05 & R 5 &
4 PR ER 5 min 10 min 20 min

755 A Bo s HER | =4 G ek B Pk EREER

Trial 1 1 2 2 2
Trial 2 2 2 1 3
Trial 3 1 1 1 1
Trial 4 1 3 3 3
Trial 5 3 3 1 2
Trial 6 2 3 v} 1
Trial 7 2 1 3 2
Trial 8 3 1 2 3
Trial 9 3 2 3 1
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% 4-1.1 ¥k &8
T

L 13
® A & 62
& 75

M Wz w
FHOPE 22

#* IR EI

=T 61 62 29 58 62 62 60 58

L “ ] Kad)
£2 i ¢ RE Sl o \
L A0\y ¢ GNP BERT s aes
. (F8) +4 KR n4E A o
4T 2 12 0 6 12 R/ 11 12
AT 1 1 13 ” 1 1 2 1

oAl4 EA B2 A G

=8 > i+ #
=%V 13
& R 5
i 3
}.fﬁfffﬁx,,’iz 1
SR L RE B 3
L 30
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% 4-2.1pH &

v £t "
2 & 62 0
g J 12 .
*pH & 5 8.04
F 4-2.2 K kH|
A F# 5
K A & 61 )
A 11 )
% 423 F
o &4 &
K A & 62
Ay I 13
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% 4-2.4 45

g 3 3 e
M A & 62 0
er A 13 0

5 5 & B

FA 5 62 0

R - 12 1
*1.93 mg/mL
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F 431 AT REE2 B REAEZ LS

standard factor 1 factor 2 factor 3 factor 4 factor 5 factor 6 factor 7 factor 8 e pld Ok R (R0))
no. AjFFalizieg R BiypAaEk CREMEHG DA EEHER E.7 4o kR OFFazemR GikiiAamRF HERGEZER ug/L
1 TR TR ILE 6.7g/1 0.5 & Smin 15sec koK 0.2549
2 TR TR B 33.5¢/1 5 10min 30sec FEK -0.2857
3 3R A EN iR 67g/1 1 20min 45sec #-K -0.207
4 iR 60 A& % 33.5g/1 S 10min 45sec 7kok 0.2842
5 IR 60 & 851 67g/1 0.5 20min 15sec TRk -0.2201
6 TR 60 & EN 5 6.7g/1 5 Smin 30sec #-K -0.3066
7 TR 60 B % 67g/1 5E 10min 15sec #-K 0.0562
8 IR 60 & 1851 6.7g/1 1l G 20min 30sec rkok 0.0365
9 3R 60 & * wfm 33.5¢/1 0.5 & Smin 45sec TR 0.4859
10 60 & TR % 67g/1 18 Smin 30sec TR K 0.5599
11 60 & TR B 6.7g/1 0.5 i 10min 45sec #-K 0.0291
12 60 & IR * wfm 33.5¢/1 A& 20min 15sec 7Rk 3.697
13 60 A& 60 & % 6.7g/1 e 20min 45sec Rk -0.2219
14 60 A& 60 & 1851 33.5¢/1 1% Smin 15sec ok -0.1211
15 60 & 60 & % 67g/1 0.5 10min 30sec 7kok -0.209
16 60 & 60 & % 33.5¢/1 0.5 20min 30sec ok -0.2123
17 60 & 60 & b &L 67g/1 5% 5min 45sec 7Rk 0.1452
18 60 & 60 A& * wfm 6.7g/1 1% 10min 15sec TRk 0.6561
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30432 AT AL 2T UAE BY
standard factor 1 factor 2 factor 3 factor 4 factor 5 factor 6 factor 7 factor 8 W R4 O B (42)
no.  AGFEAMZEER BiAEA CELMH DG EHAER EftkR FiRalize R GibkbikpR HIeoizie g uglL
1 TR IR im 6.7g/1 0.5 % Smin 15sec 7kok 0.0286
2 ER TR B 33.5¢/1 5 10min 30sec ZRk 0.8029
3 3R - EN 5 67¢g/1 1 20min 45sec #-K 1.567
4 -t 60 & % 33.5¢g/1 Tyt 10min 45sec 7Rk 11.0985
5 TR 60 B b &L 67g/1 0.5 & 20min 15sec ZRk 8.5285
6 TR 60 & EN i 6.7g/1 5 Smin 30sec #-K 6.8765
7 TR 60 B % 67g/1 5& 10min 15sec #-K 6.2527
8 TR 60 B B 6.7g/1 1 & 20min 30sec koK -1.3792
9 ER 60 & E R R 33.5¢/1 0.5 & Smin 45sec ZRK 6.8941
10 60 B TR % 67¢/1 18 Smin 30sec FEK -0.4009
11 60 B i B 6.7g/l 0.5 10min 45sec #ok 77.2579
12 60 B i % 33.5¢/1 3 20min 15sec 7Rk 8.3878
13 60 B 60 B % 6.7g/1 DFip 20min 45sec TR K 0.1635
14 60 B 60 B b &L 33.5¢/1 1 & Smin 15sec #ok 0.382
15 60 B 60 B E R R 67g/1 0.5 % 10min 30sec 7Rk 2.5427
16 60 B 60 B % 33.5¢/1 0.5 & 20min 30sec ok 6.2386
17 60 & 60 & b &L 67g/1 5% 5min 45sec 7kok 0.4652
18 60 B 60 B % 6.7g/1 1 & 10min 15sec ZRK 3.5073
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£ 433 "HAGNAEL LI AL LS

standard factor 1 factor 2 factor 3 factor 4 factor 5 factor 6 factor 7 factor 8 Rl kR (7 )
no.  AGFEARIEER BibaEA CERLMN DA EEAER EjikR FiAREER Gikbkp R HB o ga mgmL
1 TR R iE 6.7g/1 0.5 5min 15sec koK 0(n. d.)
2 -t R B 33.5¢/1 5% 10min 30sec FEK 0(n. d.)
3 et iR E R R 67g/1 1 & 20min 45sec ok 0(n. d.)
4 FR 60 B % 33.5¢g/1 L& 10min 45sec 7Rk 0(n. d.)
5 TR 60 B b &5 67g/1 05 & 20min 15sec FEK 0(n. d.)
6 TR 60 & EN i 6.7g/1 5 Smin 30sec #-K 0(n. d.)
7 TR 60 B % 67g/1 5% 10min 15sec #-K 0(n. d.)
8 TR 60 B b &L 6.7g/1 I 20min 30sec NN 0(n. d.)
9 -t 60 & E R R 33.5¢g/1 0.5 & 5min 45sec FiEK 0(n. d.)
10 60 B i % 67g/1 18 5min 30sec TR K 0(n. d.)
11 60 A& R b &L 6.7g/1 0.5 & 10min 45sec F RN 0(n. d.)
12 60 B FR E R R 33.5g/1 Py 20min 15sec koK 0(n. d.)
13 60 & 60 & % 6.7g/1 rrp 20min 45sec TR K O(n. d.)
14 60 A& 60 & &L 33.5¢g/1 I 5min 15sec ok 0(n. d.)
15 60 B 60 B E R R 67g/1 05 & 10min 30sec 7Rk 0(n. d.)
16 60 & 60 & % 33.5g/1 0.5 % 20min 30sec F N O(n. d.)
17 60 B 60 B b &L 67g/1 51 Smin 45sec 7Rk 0(n. d.)
18 60 A& 60 & % it 6.7g/1 1 & 10min 15sec FEK 0(n. d.)
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20434 CE RGNV ARELE LI AL B
standard factor 1 factor 2 factor 3 factor 4 factor 5 factor 6 factor 7 factor 8 BRlP LR (2 £ )
no. AjFFalizieg R BiypAaEk CREMEHG DA EEHER E.if #e kR OFFazemR GikiiAamRF HERGEZER o
1 TR TR B 6.7g/1 05 % Smin 15sec ko 0.00023538
2 3R TR #33 33.5¢/1 5% 10min 30sec TR 4.4877E-05
3 TR - EN 5 67¢g/1 1 20min 45sec #-K 2.2539E-05
4 -t 60 & % 33.5¢g/1 Tyt 10min 45sec 7Rk 5.2575E-05
5 ER 60 & 1851 67g/1 0511 20min 15sec TRk 2.2889E-05
6 ER 60 & * wfm 6.7g/1 S B Smin 30sec ok 0.00022515
7 TR 60 B % 67g/1 5% 10min 15sec #-K 2.282E-05
8 ER 60 & 1851 6.7g/1 L& 20min 30sec rkok 0.00022318
9 3R 60 & * wfm 33.5¢g/1 05 % Smin 45sec TR 4.5084E-05
10 60 & A = 67g/1 1§ Smin 30sec TRk 2.234E-05
11 60 & TR w33 6.7g/1 0.5 & 10min 45sec ok 0.00022337
12 60 & A % e 33.5¢/1 S5® 20min 15sec 7Rk 4.4696E-05
13 60 A& 60 & % 6.7g/1 S 20min 45sec TRk 0.00022963
14 60 B 60 & B33 33.5¢g/1 1 Smin 15sec #-K 4.5177E-05
15 60 & 60 & % 67g/1 05 % 10min 30sec 7kok 2.2636E-05
16 60 & 60 & % 33.5g/1 0.5 & 20min 30sec ok 4.4638E-05
17 60 A& 60 & 1851 67g/1 5 Smin 45sec rkok 2.2341E-05
18 60 A& 60 & * wfm 6.7g/1 18 10min 15sec TRk 0.0002256
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%2 435 ZF IR FTVESFZEIREE RS

factor 1 factor 2 factor 3 factor 4 ZEFORGER
standard no. , , . o PR " s g m

A5 A B. % & Ak R CZ#ixptkRh DEkRiemiy mg/L
1 ¥ * 33.5¢/L 1 & 10min 1.68877E-05
2 h v 33.5¢L 0.5 = 20min O(n. d.)
3 ¥ * 6.7g/L 0.5 & 5min O(n. d.)
4 ¥ * 67g/L 5 & 20min 0.004920046
5 S 67g/L 0.5 & 10min O(n. d.)
6 4 67g/L Iy - Smin O(n. d.)
7 4 v 6.7g/L 5% 10min 0.002337754
8 75 6.7g/L 1 20min 0.002189867
9 75 33.5g/L 5 5min 0.009217823
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# 436 NEREARFEFAARATHE LT RSS2 ANOVA ~ 47

Response : # 7 ¥ kB

ANOVA for selected factorial model
Analysis of variance table

Source Sum of df Mean F Value  p-value
Squares Square Prob > F
Model 13.82 15 0.92 5.50 0.1644 not significant
A 2.13 1 2.13 12.70 0.0705
B 1.62 1 1.62 9.70 0.0895
C 1.80 2 0.90 5.36 0.1572
D 1.38 2 0.69 4.13 0.1948
E 0.71 2 0.36 2.13 0.3199
F 0.49 “ 0.24 1.46 0.4062
G 2.04 2 1.02 6.10 0.1409
H 2.06 2 1.03 6.15 0.1399
AB 1.97 1 1.97 11.75 0.0756
Residual 0.33 2 O
Cor Total 14.15 17

The "Model F-value" of 5.50 implies the model is not significant relative to the noise.
There is a 16.44 % chance that a "Model F-value" this large could occur due to noise.
Values of "Prob > F" less than 0.0500 indicate model terms are significant.

In this case there are no significant model terms.

Values greater than 0.1000 indicate the model terms are not significant.

If there are many insignificant model terms (not counting those required to support

hierarchy), model reduction may improve your model.

) Factor A @ % &z B &
Factor B © -k i &
Factor C : % £ f84§

Factor D @ % & &%)k B
Factor E : 7 e kR
Factor F @ % &z e o
Factor G * ik e
Factor H : B~# %22 8 B
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# 437 MERARVFEFERT TR EFTHRESZ ANOVA ~ 47

Response : 472 § k&

ANOVA for selected factorial model
Analysis of variance table

Source Sum of df Mean F Value  p-value
Squares Square Prob > F
Model 5296.66 15 353.11 12.00 0.0795 not significant
A 497.81 1 497.81 16.92 0.0543
B 448.25 1 448.25 15.23 0.0598
C 416.66 2 208.33 7.08 0.1238
D 448.01 2 224.00 7.61 0.1161
E 658.57 2 329.29 11.19 0.0820
F 659.44 “ 329512 11.21 0.0819
G 695.36 2 347.68 11.82 0.0780
H 707.80 p. 353.90 12.03 0.0768
AB 905.10 1 905.10 30.76 0.0310
Residual 58.85 2 29.42
Cor Total 5355.51 17

The Model F-value of 12.00 implies there is a 7.95% chance that a "Model F-Value" this
large could occur due to noise.

Values of "Prob > F" less than 0.0500 indicate model terms are significant.

In this case AB are significant model terms.

Values greater than 0.1000 indicate the model terms are not significant.

If there are many insignificant model terms (not counting those required to support

hierarchy), model reduction may improve your model.

) Factor A @ % &z B &
Factor B © -k i &
Factor C : % £ f84§

Factor D @ % & &%)k B
Factor E : 45 4 kR
Factor F @ % &z e o
Factor G * ik e
Factor H : B~# %22 8 B
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% 438 MEREZRFEFTBATIEELFTHRES2Z ANOVA £ 47

Response : ¥ fig# 7 kR

ANOVA for selected factorial model
Analysis of variance table

Source Sum of df Mean F Value  p-value
Squares Square Prob > F

Model 0.000 15 0.000 significant

A 0.000 1 0.000

B 0.000 1 0.000

C 0.000 2 0.000

D 0.000 2 0.000

E 0.000 2 0.000

F 0.000 2 0.000

G 0.000 2 0.000

H 0.000 2 0.000

AB 0.000 1 0.000

Residual 0.000 2 0.000

Cor Total 0.000 17 0.000

The Model F-value of
1797693000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000.00 implies the model is significant. There is only a 0.01% chance
that a "Model F-Value" this large could occur due to noise.

Values of "Prob > F" less than 0.0500 indicate model terms are significant.

In this case A, B, C, D, E, F, G, H, AB are significant model terms.

Values greater than 0.1000 indicate the model terms are not significant.

If there are many insignificant model terms (not counting those required to support

hierarchy), model reduction may improve your model.

) Factor A @ % &z B & Factor G * i ki ps
Factor B * -k ik & FactorH : B~{k 2 8 &

Factor C : % £ f&#f

Factor D @ % & & 43k &
Factor E @ 7 fi§ i 4 kR
Factor F @ % &z e o
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%439 MEREARIEFZFIRTRLF RSS2 ANOVA £ 47

Response

T ZERORTER

ANOVA for selected factorial model
Analysis of variance table

Source Sum of df Mean F Value  p-value
Squares Square Prob > F
Model 1.503E-007 15 1.002E-008 1095.40 0.0009 significant
A 2.070E-011 1 2.070E-011 2.26 0.2714
B 7.871E-013 1 7.871E-013 0.086 0.7969
C 6.408E-011 2 3.204E-011 3.50 0.2221
D 1.478E-007 2 7.390E-008 8079.31 0.0001
E 1.173E-012 2 5.864E-013 0.064 0.9398
F 5.206E-012 2 2.603E-012 0.28 0.7785
G 2.056E-011 2 1.028E-011 ™A 0.4709
H 2.188E-011 2 1.094E-011 1.20 0.4553
AB 1.077E-011 1 1.077E-011 1.18 0.3912
Residual 1.829E-011 2 9.147E-012
Cor Total 1.503E-007 17

The Model F-value of 1095.40 implies the model is significant.

Values of "Prob > F" less than 0.0500 indicate model terms are significant.

In this case D are significant model terms.

There is only a 0.09%

chance that a "Model F-Value" this large could occur due to noise.

Values greater than 0.1000 indicate the model terms are not significant.

If there are many insignificant model terms (not counting those required to support

hierarchy), model reduction may improve your model.

) Factor A @ % &z B &
Factor B * -k ik &
Factor C : % £ f84§
FactorD : % & S HER
Factor E : = & 7 i 4 kR
Factor F @ % &z e o

Factor G * ik e
Factor H : B~# 2 8 B
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% 4-3.10 12

RN

Response

>

LR T SAT N ELSDRE S 2 ANOVA A5

-4

T ZERORTER

ANOVA for selected factorial model
Analysis of variance table

Source

Model

A

C

D
Residual
Cor Total

Sum of
Squares
7.611E-005
1.454E-005
5.332E-005
8.240E-006
4.547E-006
8.065E-005

df

[NCTR NO I \S I \S I

8

Mean
Square
1.268E-005
7.272E-006
2.666E-005
4.120E-006
2.274E-006

F Value p-value
Prob > F
5.58 0.1598 not significant
3.20 0.2382
11.73 0.0786
1.81 0.3556

The "Model F-value" of 5.58 implies the model is not significant relative to the noise.

There is al15.98 % chance that a "Model F-value" this large could occur due to noise.

Values of "Prob > F" less than 0.0500 indicate model terms are significant.

In this case there are no significant model terms.

Values greater than 0.1000 indicate the model terms are not significant.

If there are many insignificant model terms (not counting those required to support

hierarchy), model reduction may improve your model.

%k Factor A :
Factor C :
Factor D :

F 8

3§ﬁ¢ﬁ%§

FExmep

B
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# 4311 A g B L2 ANOVA 2 %3 E LR A 47

Term Sum of Squares % Contribution
AR AR E R R 2.13 15.053
B g & 1.62 11.44876
C:% L% 1.80 12.72085
D: R & & AR R 1.38 9.75265
E: % 74 /"j‘ ek B 0.71 5.017668
FopFalizie R 0.49 3.462898
Gk e pr R 2.04 14.41696
H:P~ ez ie B & 2.06 14.5583

AB 1.97 13.92226

# 4-3.12 & T 0B E 2. ANOVA & %738 TETI*EJ%E*.A\ 17

Term Sum of Squares % Contribution

AR AR E B R 497.81 9.295287
Biij g & 448.25 8.369884
C:% L% 416.66 7.780025
D: % & &Rk R 448.01 8.365403
E: & 74 7 ek R 658.57 12.29705
Fog %Az ie pr i 659.44 12.3133
Gk e pr R 695.36 12.98401
H:> ez ie R 707.8 13.21629

AB 905.1 16.90035

% 4313 =5 /AT E L2 ANOVA %%iﬁﬁﬁﬁ’%ﬁé\ﬁ

Term Sum of Squares % Contribution
AR Az R R 2.07x10™" 1.38x107
BiF g & 7.87x107" 5.24x10™
C:%& L g 6.41x10™" 4.26x107
D7 & S AR R 1.48x107 98.3
Bl 4740 i 4ok B 1.17x107" 7.80x10™
Fom i Az e pr i 5.21x10" 3.46x107
G kit e pr 2.06x10™" 1.37x107
H:B-$ ez e 8 2.19x10™" 1.46x107

AB 1.08x10™" 7.17x107
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# 4314 = & R F g *2 ANOVA %%iﬁﬁfﬁ’%ﬁl}ﬁ

Term Sum of Squares % Contribution
AFE % fEAE 1.45%10” 18.03
B: % o i AR B 4.55x10°° 5.64
C:=& ki 5.33x107 66.11
D:gE% iz by 8.24x10° 10.22
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% 4-41 S5 F (QA/QC) 47 %% (F)

NEAHP QA/QC .4 QA/QC # {7 & %
g R T R>0.995 R #2>0.995
M EREMER &
=k R E 77 AR Lo B 0.756 1 g/L

{5 & % 2. 3 SD
Th A A T 0 B
RFSREIT 5 ISD£FRESR 0.624 uell

2 p
AR R R L <10% 7.55%
AR CV<7% 6.53%

% 442 Bi55% (QA/QC) M7l % (&)

NFHP QA/QC .4 QA/QC # 7 & %
B s iE R>0.995 R #5>0.995
U RERMER

= PR 77X £AFR| Lo Bl 1.449 g/l

5% % 2 3SD
ZE AL T S B
REGREL  H3SD g rREa 0.285 pg/L

2 p
A s R R ¥ L <10% 7.87%
A AR CV<7% 5.15%

71



% 443 R iF5E (QA/QC) RiF&% (7 )

HEHEP QA/QC .4 QA/QC # {7 & %
BERYIF R>0.995 R ¥2>0.995
UREREMER 2

IREL W KA 77 XEAFP T Bl 0.231 pg/L

¥ %% 2 3SD

ZE AL T S B
RE SRR H3SD frpufEa 0.077 pg/L
_7»;4;'_3
A EE R W £ <10% 6.73%
SRR CV<7% 5.70%

% 444 REEF (QAIQC) 7% (Z4 )

H TP QA/QC . # QA/QC # 7 % %
BERY T R >0.995 R #2>0.995
Uk ERKMER &
= E 8RR 77X EAFR T P A 0.29 ug/L

%2 3SD

26 AN T B
REGRET H3SD frpufEa 0.066  g/L
2 AL
ST ERER 04 £ <10% 3.91%
AT R R CV<7% 5.08%
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