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Abstract

Monitoring and evaluation of surface water quality in Pibulsongkram Rajabhat
University (Talay Kaew), Phitsanulok Province was carried out during dry season (March-May,
2010) and monsoon season (June-July, 2010). Physical, chemical and biological water qualities of
eighteen surface water sampling points were determined. The results showed that average pH of
all water sampling points ranged between 6.57-8.22. DO content of nine water sampling points
were lower than the water quality standard level in dry season, while DO content had higher
values in rainy. The BOD was higher during the wet season than the dry season, which ranged
between 2.2-6.1 and 0.7-4.4 mg/L, respectively. Nitrate and phosphate contents have a range
between 0.06-0.77 and 1.68-5.66 mg/L, respectively. The heavy metal content in the surface
water such as cadmium, lead, copper and iron were between 0.002-0.006, 0.002-0.052, ND-0.004
1o 0.184-3.208 mg/L, respectively which were below the water quality standard levels whereas
the lead and iron contents in March showed higher values than the water quality standard levels
for many surface water sampling points. Total coliform bacteria has a range between 170 to

>1600 MPN/100 ml.
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4.1.3 mvsauiaIuasy (Suspended Solid: mg/L)
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4.1.4 amvwmsinWdhveai (Electric conductivity: pmos/L)
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_ mmai Wi (us/em)
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.0, my | WA iy, n.A.
1 34.9 698 | 73.8 1066 | 1116 59.5421.4 109.13.5
2 95.1 1057 | 1124 | 142 | 1154 104.4+8.7 114.8+0.9
3 80.7 99.7 | 829 97.5 | 100.2 87.8+10.4 98.9+1.9
4 65.0 837 | 716 9.7 | 1017 73.4%9.5 99.2+3.5
5 56.7 775 | 780 91.5 94.5 70.7+12.2 93.042.1
6 74.8 1017 | 745 84.0 90.1 83.7+15.6 87.1+4.3
7 84.4 Ll | 644 | 1432 | 1452 86.623.4 144.2+1 .4
8 85.1 80.6 | 87.1 84.4 88.7 84.3%3.3 86.6:3.0
9 75.0 718 | 817 69.9 75.1 76.2+5.1 72.5+3.7
10 62.2 711 67.9 73.3 77.6 67.144.5 75.5+3.0
1 74.1 654 | 492 94.8 99.7 62.9+12.6 97.3%3.5
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13 73.0 908 | 709 78.0 81.9 78.2410.9 80.0+2.8
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16 110.5 | 894 | 516 | 124 | 1157 83.8+29.8 114.142.3
17 1386 | 1862 | 1673 | 1502 | 1552 164.0+23.9 152.743.5
18 80.0 95.1 | 1127 | 1007 | 1043 95.9+16.4 102.5+2.6
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4.2 qaumWInmaai

4.2.1 manudunin-ma (pH)
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o v
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133194 BOD (mg/L)
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1331104 COD (mg/L)
ey oL .
iAo UINLIDE 19 . :
et - - Adenguas” Andeggan”
A | oo | owa | e | e
1 37 32 96 64 93 35+435.6 84+20.5
2 39 16 64 128 134 28+24.0 109+4.2
3 34 16 112 48 62 25+51.0 74+9.9
4 43 32 16 48 55 38+13.6 40+4.9
5 40 96 64 64 69 68+28.1 663.5
6 35 32 144 | 112 | 120 34463.8 12545.7
7 51 96 64 144 154 74+23.2 121471
8 48 80 32 64 75 64+24.4 5747.8
9 29 48 96 64 86 39+34.5 82+15.6
10 26 32 32 112 117 29+43.5 8743.5
1 19 16 48 96 103 18£17.7 82+4.9
12 63 80 16 160 175 72+33.2 117+10.6
13 28 32 112 80 96 30+47.4 96+11.3
14 2 16 32 64 70 19+8.1 5544.2
15 26 16 16 64 78 215.8 5349.9
16 72 96 112 128 133 84+20.1 12443.5
17 42 32 32 176 183 37+45.8 13044.9
18 49 112 64 112 118 81+£32.9 98+4.2
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4.2.5 Twasn (NO,: mg/L)
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PFainadlumsn (mg/L)

ey - . AMNINTGIU
P} [~ 4 L% 1 a
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179897 e AMUMWHIA AU
Hwnu wguman | Agueu
1 0.20 0.25 0.36 0.27+0.08 Wuldamsssundlu
Usznni 1 waz Bidu 5.0
2 0.13 0.10 0.14 0.12+0.02 '
wn/a udszianii 2, 3uaz 4

3 0.22 0.37 0.47 0.35+0.13

4 0.45 2.97 3.01 2.14+1.47

5 021 1.04 1.06 0.77+0.49

6 0.06 0.23 0.32 0.20+0.13

7 0.08 0.14 0.18 0.130.05

8 0.37 0.54 0.66 0.52+0.15

9 0.02 0.06 0.10 0.06:+0.04

10 0.09 0.24 0.38 0.24+0.15

11 0.04 0.18 0.20 0.14+0.09

12 0.38 0.43 0.44 0.42+0.03

13 0.10 0.26 0.31 0.2240.11

14 0.34 0.41 0.45 0.40+0.06

15 0.11 0.14 0.24 0.16+0,07

16 0.29 0.58 0.63 0.50+0.18

17 0.06 0.11 0.14 0.100.04

18 0.17 0.43 0.52 0.37+0.18
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4.2.6 vloavln (PO,: mg/L)
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PBunavemnn (mg/L)
iy o — T T
v IBUNNUAIBYN AundE Aundey AMNINTGIU
989 ., A .
a a o A ) *
3.a. wy, | wa | e .9, U qgHu RMMWINIAY
W lalany
| 3.88 400 | 459 | 582 | 656 | 3944038 | 5.66+0.52
BITUIA 1Y
2 2.06 220 | 3.09 | 331 | 388 | 2132056 | 3.42+0.40 ,
Usznnh 1 waz'li
3 1.84 210 | 276 | 315 | 335 | 197047 | 3.09:0.14 | _
U 1.5,2.0,4.0
4 2.07 203 | 289 | 3.04 | 323 | 205049 | 3.060.13 |, q 0 oo d
5 1.77 199 | 265 | 298 | 3.1 | 1.88046 | 2912009 |2 3 4 gmudiy
6 1.91 203 | 287 | 3.04 | 317 | 1972052 | 3.03%0.09
7 2.29 2.34 3.13 3.50 3.69 2.314+0.47 3.4440.13
8 191 226 | 247 | 339 | 372 | 2092028 | 3.19:0.23
9 2.09 1.99 | 213 | 234 | 271 | 2042007 | 239+0.26
10 2.15 197 | 222 | 233 | 248 | 2064013 | 2342011
11 2.00 191 | 201 | 241 | 255 | 1964006 | 2.33+0.10
12 1.97 215 | 296 | 322 | 3.66 | 2.06£053 | 3.28+0.31
13 1.75 225 | 263 | 347 | 376 | 2.00£0.44 | 3.29+0.21
14 2.32 181 | 348 | 272 | 324 | 207086 | 3.15£0.37
15 1.62 174 | 1.88 | 198 | 201 | 1.68+0.13 | 1.960.02
16 2.04 283 | 311 | 376 | 3.93 | 2.44x055 | 3.60+0.12
17 2.04 234 | 298 | 350 | 3.84 | 2192048 | 3.44+0.24
18 2.13 296 | 320 | 404 | 473 | 2552056 | 3.99+0.49
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4.2.7 lanzvitin (mg/L)
1) upales (Cd: mg/L)
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2) Az (Pb: mg/L)
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3) nownas (Cu: mg/L)
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' o da a do Yqg YY 1 a a a v a a £
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4) 1Han (Fe: mg/L)
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Naansu/ans awaay daaasluased 20 TagnddnifivSunavessqmanuinnii 0.3
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YSuavesunndien (mg/L)

ufiy IR .
o s IIBUVNUAIDENI U . 4 v , 4 AMAINIZIU
Aot — - Aundegguas’ | aunduggru” .
n.A. 134,81, N.A. .8, f.A. Qmm‘wmmﬂu*
1 0.003 | 0.003 | 0.003 | 0.001 | ND 0.003 0.0010.001 | Wuluany
2 0.004 | 0.004 | 0.002 | 0.002 | ND | 0.004£0.001 0.001£0.001 | BI3UIATY
3 0.005 | 0.005 | 0.003 | 0.001 | ND | 0.005£0.001 000120001 | Ysziandi 1 uaz
4 0.005 | 0.005 | 0.003 | 0002 | ND | 0.0050.001 0.002£0.001 | 1Ay 0.05 un.a.
5 0.006 | 0.006 | ND | 0.003 [ 0.001 | 0.006+0.003 0.002:0.001 | [Wiimnnii 2,3
6 0.002 | 0.002 | 0.001 | 0.001 | ND | 0.0020.001 0.001:0.001 | "8¥4
7 0.003 | 0.005 | 0.002 | 0.001 | ND | 0.004£0.002 0.001£0.001
8 0.004 | 0.005 | 0.003 | 0002 | ND | 0.004£0.001 0.0020.001
9 0.006 | 0.007 | 0.002 | 0.001 | ND | 0.006£0.003 0.0010.001
10 | 0005 | 0.007 | 0.001 | 0.003 | 0,001 | 0.006£0.003 0.0020.001
1 0.006 | 0.005 | 0.001 | 0.002 | 0.001 | 0.006+0.003 0.0010.001
12 | 0005 | 0.002 | 0.003 | 0.003 | 0.001 | 0.004+0.002 0.0020.001
13 0.002 | 0.004 | 0.003 | 0.002 | ND | 0.003£0.001 0.0020.001
14| 0.004 | 0.006 | 0.002 | 0,003 | ND | 0.005+0.002 0.002:£0.002
15 | 0.005 | 0.007 | 0.001 | 0003 | ND | 0.0060.003 0.001£0.002
16 | 0.007 | 0.006 | 0.001 | 0.002 | ND | 0.006+0.003 0.0010.001
17 | 0.007 | 0.003 | 0.003 | 0.002 | 0.001 | 0.005£0.002 0.002:£0.001
18 | 0.004 | 0.002 | 0.004 | 0.002 | 0.001 | 0.003£0.001 0.002:£0.001
HUEHg ND : Nondetectable

v oa
* uradnin

Limit of detection 0.005 mg/kg

Limit of quantification 0.018 mg/kg

a vaefls sundsvesgunpiluideuiiiau-ngumen

b v Aundsvesgangiudouiiguisu-ninginy
UszmsamznIsumsdaandonunsnd afuii 8 (e 2537) eenawanuly

]

wignrlygaduasunazsnuinunndunadeunrend we. 2535 1389 fvua
v ¥

° J 0o a a Y o = ' o
wsg g luunanihiiIAu AN U R NEUAY1 AN 111 aouf 16 9 a3

Sufi 24 quUAUT 2537
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' t4
A1519 18 YTnmasmluunanhvesumInedsnsagiyaaensiu

v

USnavesnyia (mg/L)

iy a Ae o 1 :
o weufiudieehai Coa o ANBNAIFIU
et F— - Aundegauas’ | Aunduggeiu® .o
fa. | we | wa | e | aa QMW IR
1 0.028 | 0.020 | 0.035 | 0.005 | 0.001 | 0.024£0.008 0.01440.003 | 1fluluenn
2 0.049 | 0.036 | 0.047 | 0.007 | 0.005 | 0.0430.007 0.020£0.001 | B3suMATY
3 0.008 | 0.016 | 0.023 | ND ND 0.012+0.008 0.008+0.000 Usziamii 1 uag
4 0.013 [ 0.024 | 0.005 | ND ND 0.019+0.033 0.002£0.000 | Wi 0.05un/a.
5 0.068 | 0.012 | 0.011 | 0.006 | 0.002 | 0.0400.010 0.006£0.003 | MUszamii2,3
6 0.089 | 0.010 | 0.015 | 0.009 | 0.001 | 0.05:0.044 0.008£0.006 | *0¥ 4
7 0.056 | 0.021 | 0.040 | 0.023 | 0.004 | 0.03920.018 0.0220.013
8 0.058 | 0.046 | 0.017 | 0.011 | 0.007 | 0.0520.021 0.012+0.003
9 0.044 | 0.042 | 0.011 | 0004 | ND | 0.043£0.019 0.005:0.003
10 | 0.081 | 0.011 | 0.018 | 0004 { ND | 0.046£0.039 0.007:0.003
11 0.055 | 0.003 | 0.009 | 0.008 | 0.003 | 0.029+0.028 0.007:£0.004
12 0.070 | 0.008 | 0.009 | 0.008 | 0.002 | 0.0390.036 0.006+0.004
13 0.051 | 0.019 | 0.059 | 0.007 | 0.001 | 0.035£0.021 0.0220.004
14 | 008 | ND | 0035 | 0007 | 0003 | 0.043£0.043 0.0150.003
15 0.073 | 0.018 | 0.015 | 0.005 | 0.001 | 0.046£0.033 0.007:0.003
16 | 0051 | ND | 0035|0002 { ND | 0026:0026 0.012+0.001
17 0.040 [ ND | 0038 | 0004 | ND | 0020£0.023 0.0140.003
18 0.040 { ND | 0.031 | 0.001 | ND | 0.020£0.021 0.01140.001

HAELTE : ND : Nondetectable

a vueie AuRdsvesguugl ludeuiuinu-waumex
b e Aundevesguurgl hudeuiiguisu-ningnu
Limit of detection 0.007 mg/kg

Limit of quantification 0.023 mg/kg

* ynashiun  : UseniAnzAsIuAsAWIAABNUYITIA RN 8 (W.A. 2537) eeamuA1nlu

wsrswlygaduaiuiazinyiguamdunadeuurdsnd wa. 25351599 Amuanasgu
¥ b4 v v
auamih luuranihidmng GRudlussivengunyiay 111 aeudi 16 ¢ aviui 24

AUATUT 2537




v
M99 19 ﬂsmm*nmzmﬂmmaaﬁw'e]mmmmﬁﬂswﬁ'gwyammm

) YSnvoanound (mg/L)
WUNY “ de w1} :
o v LD UNINVF IV U A v . 4 ATHIATIUAUNIN
VN — - Aundugguas’ | Aundaggeu’ v _ .
uA | e | WA | Ne | ona. HINIAU>
1 0.004 | 0.003 | 0.001 | 0.003 [ 0.001 | 0.004+0.002 0.002£0.001 | 1 lawusssurad
2 0.006 | 0.001 | 0.002 | 0.007 | 0.001 | 0.004+0.003 0.003£0.003 | Tutlszianii 1 uae
3 0.006 | ND | 0.002 | 0.001 | ND 0.003+0.003 0.001£0.003 | Mifin 0.1 un/a.lu
4 0.003 | ND | 0.002 [ 0.002 [ ND 0.002+0.002 00010002 | Vszinfi2, 3uaz 4
5 0.002 1 ND | 0001 | ND [ ND 0.001+0.001 ND
6 0.006 | 0.002 | 0.002 | 0.002 [ ND 0.004+0.002 0.0010.001
7 0.001 [ ND |0.001 | ND | ND 0.001:£0.001 ND
8 0.001 | ND | 0.002 | 0.002 | ND 0.001+0.001 0.001£0.001
9 0.001 { ND |0002| ND [ ND 0.00120.001 ND
10 0.001 | ND | 0.001 | 0.002 | ND 0.001£0.001 0.001+0.001
1 0001 | ND | ND [0.003| ND 0.00120.001 0.00120.002
12 0.003] ND | ND |0.003 [ ND 0.0020.002 0.00140.002
13 0.002 | ND | 0.001 | 0.003 | ND 0.001%0.001 0.001%0.002
14 ND | ND | ND |0.003| ND ND 0.001%0.002
15 ND | ND | ND | 0.004 | 0.001 ND 0.002+0.002
16 0.001 | ND | 0.002 | 0.004 [ 0.002 | 0.001+0.001 0.003+0.001
17 ND | ND {0001 | 0003 | ND ND+0.001 0.001%0.002
18 ND | ND | 0.001]0002| ND ND=0.001 0.0010.001

#AEHe) : ND : Nondetectable

a minofis sundovesgumnilufeutuinu-nauna
b weie Aundevesgamgiudeuiiguinu-ningiau
Limit of detection 0.013 mg/kg
Limit of quantification 0.043 mg/kg

* ungefin : Ysemanuensumsdaandeuurand atufl 8 (e, 2537) senaimanuly
wigswlydaduatuiainygunmdunadeunviand w.a. 2535 581 fmuanasgu
ﬂqmmwffﬂuwdufﬁaﬁu ARuluswRenguneidy 111 aoudi 16 9 asudi 24

AUATIUT 2537
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USnaveundan (mg/L)

A — T

o LT PRI RN o4 o4

30819 — AuRBugguds” AundeggEy

wa. | we | we. | e |
1 1.640 1.738 1.764 2.229 3.035 1.689+0.065 2.343+0.570
2 1.742 1.646 1.272 2.972 3.496 1.694+0.248 2.580+0.370
3 1.513 0.628 0.840 0.983 1.654 1.07140.462 1.159+0.474
4 0.941 0.443 0.372 1.833 2.097 0.692+0.310 1.434+0.187
5 0.976 1.069 0.763 1.426 1.503 1.023+0.157 1.23140.054
6 0.751 0.806 0.507 2.313 2.341 0.77940.159 1.720+0.020
7 1.538 1.666 0.580 2.108 2.574 1.6024+0.594 1.754+0.330
8 1.090 1.145 1.048 2.214 2.335 1.118+0.049 1.866+0.086
9 0.826 0.649 0.698 2.271 2.459 0.738+0.091 1.809+0.133
10 0.456 1.161 0.862 2.529 3.013 0.809+0.354 2.135+0.342
11 0.461 0.742 0.834 1.249 1.427 0.602+0.194 1.170+0.126
12 0.844 0.990 0.388 1.442 1.836 0.917+£0.314 1.22240.279
13 0.292 0.962 0.732 2.335 2.719 0.627+0.340 1.929+0.272
14 3.324 0.276 1.277 3.334 3913 1.800+1.554 2.84140.409
15 0.276 0.163 0.134 0.474 0.656 0.220+0.075 0.421+0.129
16 1.144 1.520 1.061 2.031 2.126 1.33240.245 1.739+0.067
17 0.201 0.166 0.113 0.545 0.762 0.18440.044 0.473+0.153
18 2.056 2.821 3.781 2.848 2.996 2.439+0.864 3.208+0.105
wneng : a Mol Aumdovesgmngd ludeuiiutau-nguainy

b vawils Aundvvesgungd ludeuiiguiwu-ningiay

Limit of detection 0.010 mg/kg

Limit of quantification 0.034 mg/kg
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4.3 QUMM IMN

a 13 A A évJ . R
4.3.1 InavesuuuaNSaNnInug (Total coliform bacteria: MPN/100ml.)
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a aa [ 4 P [~ T T :’
>1600 MPN/100 Hadnnas dataasluaised 21 Feonwanisasivdevszwiu laiunanii
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a a o a 3 ' °y a @ v a
M31921 UsinaladvesuuuaiiGenmua luunauhvewnamedes wigRyadens

. 1338 Total Coliform (MPN/100 ml.)
oy I
v D UNINLAIDEINH ﬂ'wmﬁgm
70819 .
A WEEY | Wauaan | Nguied | nIngIaw AMUMWINH IR
1 >1,600 >1,600 170 >1,600 >1,600 B -
Wuldewsssunalu
2 >1,600 >1,600 170 >1,600 >1,600 o ‘s
tsziand 1 uar Mifu
3 5,943 1,892 1,600 >1,600 >1600 | 5 000 uag 20,000 MPN/100
4 5,943 300 240 370 483 | wa. utlsziand 2uay 3
5 3,902 >1,600 >1,600 >1,600 >1,600 | Mwawy
6 >1,600 352 >1,600 1,600 >1,600
7 1,664 >1,600 >1,600 >1,600 >1,600
8 1,664 >1,600 500 >1,600 >1,600
9 5,943 220 900 >1,600 >1,600
10 >1,600 >1,600 500 >1,600 >1,600
11 483 >1,600 500 >1,600 >1,600
12 5,943 >1,600 300 1,600 >1,600
13 1,879 1,600 >1,600 >1,600 >1,600
14 1,664 >1,600 >1,600 900 >1,600
15 5,943 1,879 240 300 240
16 5,943 >1,600 >1,600 >1,600 >1,600
17 >1,600 >1,600 >1,600 >1,600 >1,600
18 665 >1,600 >1,600 170 240

v oa
*OUHAINNT ¢

UsemanuenssumMsFandouuvand atfui 8 (w.a. 2537) senmuanulu
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A 1ALA A2 LAATLN 1M NBIUAT Iﬂﬂm?m Atomic Absorption spectrophotometer

in3esilonazaUnsol
1) indesazaeuiinuovsesduaning W iniined Atomic Absorption
Spectrophotometer (AAS) Moeld AA-6200 Shimadzu Japan
2) vInRufethehmaIain 1A 2,000 ANUIANIEUARIAS
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4) ¥ 3931185 (Volumetric flasks)
5) Yuladd

6) NITALNTDNVBS 42

7) Foudnasiall

8) 11 1l

9) dou

10) 1509595 ADA 4 Al

11) Tulnsthiad

12) VIANAAAN IWALONT AU (Polyethylene bottle)

=1
a13iny

1) Nitric acid 70% v/v, Analytical grade Merck, Germany

2) Hydrochloric acid 37%, Analytical grade Merck, Germany

3) Standard solution of Cd for AAS (1000 ppm) Merck, Germany
4) Standard solution of Pb for AAS (1000 ppm) Merck, Germany
5) Standard solution of Fe for AAS (1000 ppm) Merck, Germany

6) Standard solution of Cu for AAS (1000 ppm) Merck, Germany

= =1
MIAIeuaIsIAN
o Yy v
1) arsazang luaSnidudy 1%
a L4 a a an [} o =y
Madasazaronsaluasndutu 70% w1 1 Jadaas ldasvindalsuias
v 0
YA 1,000 Hadans uasuUSuasdioinduau IdUSum 1,000 Hadans vz ldasazae
N3 TUATIINTY 1%
2) MIazaeuINIgIUu Cd
= L4 a a ow =Y o\
Ylaamrsa1oniasgu Cd anududu 100 fadnswans aawlulnsd-
o a aa [} s a a aa
wad 0,0.25, 0.50, 0.75, 1.00 iay 1.25 adans laatluviadadSuiasvua 25 dadans udo
%3 E=Y E=Y A { ) -3
YudsnasdaonsaluaSndudu 1% Faz Idesazaenasgiunianududuminu o, 1,

o o Yy g yq ¥ g o o o A
2,3, 4, uag s awdey uaunu Bladumsazaromiasgiudivmivins uesgu Tavis

Atomic Absorption spectrophotometer (AAS)
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3) A150¢0WUIATIIU Pb
Yuladasasanasgiu Pb anuudu 100 Tadnswaas aolulns-
e 0, 0.25, 0.50, 0.75, 1.00 itaz 1.25 dadans laasluviaiadiuinsuuia 25 Tadans uda
U51l53nasdasnsa lunsndudu 1% ez ldasazannasgrudiianududusitu o, 1,
2, 3, 4, waz 5 mud1ey wdadu B adumsazaninaspudmSuhinsvuiasgu Taeds
Atomic Absorption spectrophotometer (AAS)
4) 413022 10NINTTIU Fe
Tada1saeannsgiu Fe anududu 100 Hadnsu/ans ae'lulasi-
1Wad 0, 0.25, 0.50, 0.75, 1.00 oz 1.25 Jaaans laasluviaiadiuinsvuia 25 dadans uda
YSudSumsdaonsa lunsndudu 1% c‘fiaﬂz"lcv’fm'iazmﬂmmgmﬁﬁﬂmm%’u%’mﬁﬁu 0,1,
2,3, 4, waz 5 mudwy ududu Bladumsazarsmaspudmiviinsunnigiu 1aeds
Atomic Absorption spectrophotometer (AAS)
5) A139¢WUIATFIU Cu
Tdadarsareinasgiu Cu ANty 100 Jadnsuans awlulasd-
1ad 0, 0.25,0.50,0.75, 1.00 waz 1.25 dadans laasluviaiadSuiasvuie 25 Tadans uda
Us11/51nasdasnsalunsmdudu 1% ez 1dmsazamnasgudfifanududusitu o, 1,

o @ Yy 4 9q ¥ & o @ o as
2,3, 4, waz s mwdny udunu Bddumsazasnasgiud msuinnuiasgu Tagls

Atomic Absorption spectrophotometer (AAS)
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3
Q

1117298719 200 ml

U

(@13 Nitric acid (9u41 10 ml

U

Digest Tl (Hot plate)

U

MnalSuIas 10— 20 ml

U

o ¥ J
u11ﬂﬂ§@ﬂﬂ')ﬂﬂ3$ﬂ1yﬂi@QLU@?

U

USulSuasidlu 50 ml

g

Y

Ml nszrdiunses AAS
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4 @ ] :’ a o ] @
MNN 8 MIMIouAI961911 T Tareniin (318, 2545)

1 - a 1 o a J a
M1919 23 minuamm%mﬂmmmimwm (LOD) LLﬁa‘iﬂﬁﬁﬂmﬂSﬂﬂl@ﬂﬂﬁ’)tﬂﬁ%ﬁﬂiﬂ?m

(LOQ) vo4 langniin

Slit width | Current | Limit of detection | Limit of quantification
Element | Wavelength
(nm) (mA) (mg/kg) (mg/kg)
Cadmium 228.8 0.7 8 0.005 0.018
Lead 217.0 0.7 12 0.007 0.023
Iron 248.3 0.2 12 0.010 0.034
Copper 3247 0.7 6 0.013 0.043

HUELYA : Atomic Absorption Spectrophotometer (AAS) Moeld AA-6200 Shimadzu Japan
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#1319 24 71519 MPN

- -
ATTNIBHNLBU

- - P - - 4 -~
LA BT UL TR I 95 % Temenaf Winawnnilaliran 5 vaes YonimIRIANT
10 1a. ,1.0 3.8 ,0.130R.

<ruaunasa Al STAUATANTBAU G5 % | SruruuRanR Aui szAuATnia i 95 %
fFvuauan MPN/100 a8, A %andn Flvuayan MPN/100 38, Anh s

0-0-0 <2 - . 4-3-0 27 12 67
0-0-1 2 1.0 10 4.3 33 15 7
0-2-0 4 1.0 10 4-4-0 34 16 80
10-0 2 1.0 1 5-0-0 23 90 8
1-0-1 4 1.0 15 5.0-1 30 10 110
1-1-0 4 1.0 15 50-2 40 20 140
1-1-1 6 20 16 510 0 10 120
1-2-0 € 20 18 51-1 50 20 150
20-0 4 1.0 17 5.1-2 60 30 180
2-0-1 7 20 20 5-2-0 50 20 170
2-1-0 7 20 21 5.2-1 70 30 210
2-14 9 3.0 24 5.2-2 90 40 250
2-20 9 3.0 25 5-3-0 80 30 250
230 12 5.0 29 5-3-1 110 40 300
3-0-0 8 30 24 532 140 60 360
3-0-1 N 40 29 533 170 80 - 40
3-1-0 11 40 R 5-4-0 1w 50 390
3141 14 6.0 - 35 5-4-1 170 70 480
320 14 6.0 35 5.4-2° 220 - 100 580
3-241 17 70 40 543 280 120 690
4-0-0 13 50 38 5-4-4 350 160 820
4-0-1 17 7.0 45 5.5.0 240 100 940
4-1-0 17 7.0 46 551 300 100 1,300
4-1-1 21 9.0 55 5.5-2 500 200 2,000
4-1-2 26 12 63 5-5-3 900 300 2,900
4-2-0 22 9.0 56 5-5-4 1,600 600 5,300
4-2-1 26 12 85 5-5-5 >1,600 - -

Tuunaafauailabisnunradioumiarinanadui@uld JadeeianisAuanmnAlseldgarvelsds (Thomas'

N
simple formula) Ml

MPN/100uR = Jrunuussanusu2n X 100
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un, Tuwapan Winaau ua lunnuaea
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Independent Samples Test

Parameter

Results

Levene's Test
for Equality of t-test for Equality of Means

Variances

Sig. (2- Mean Std. Error
Sig.
tailed) Difference Difference

Equal variances

assumed

379 .389 4367

Equal variances

not assumed

AMIWYU

Equal variances

assumed

-456.1172 47.40633

Equal variances

not assumed

-456.1172 47.40633

AweaudanvIuasy

Equal variances

assumed

-34.8456 7.02612

Equal variances

not assumed

-34.8456 7.02612

mmsth i

Equal variances

assumed

Equal variances

not assumed

Equal variances

assumed

Equal variances

not assumed

Equal variances

assumed

Equal variances

not assumed

Equal variances

assumed

Equal variances

not assumed
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Independent Samples Test

90

Parameter

Results

Levene's Test for
Equality of

Variances

t-test for Equality of Means

Sig.

Sig. (2-tailed)

Mean

Difference

Std. Error

Difference

Equal variances

assumed

-44.67

8.495

Equal variances

not assumed

Ysuauremva

Equal variances

assumed

Equal variances

not assumed

USinuuaaition

Equal variances

assumed

.001080

Equal variances

not assumed

001080

USnaazia

Equal variances

assumed

003167

Equal variances

not assumed

003167

USnamoauns

Equal variances

assumed

.000378

Equal variances

not assumed

.000378

USuuman

Equal variances

assumed

.222589

Equal variances

not assumed

222589
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Std. Deviation

Std. Error

Descriptives

95% Confidence Interval for

Mean

Lower Bound

Upper Bound

Minimum

91

Maximum

a
vy

.1189

.2500

nouMAY

1397

.8025

Nguey

.2052

.8625

Total

Comparision

Sum of Squares

ANOVA

2441

Mean Square

.5489

Between Groups

1.249

Within Groups

15.268

Total

16.517
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