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SUMMARY
APPLICATION OF AIQS-DB SOFTWARE FOR ANALYSING MULTI - ORGANIC
COMPOUNDS IN PIG FARM WASTEWATERS IN
BAC GIANG PROVINCE

This paper present the results of micro-organic compounds in 5 pig farm wastewater samples in
Viet Yen Distrit, Bac Giang province by AIQS-DB software (Automated Identification and
Quantification System with a database) using gas chromatograph-mass spectrometry (GC/MS) for the
analysis of 943 organic compounds. The results show that: 45/943 compounds were detected, including
steroid compounds (2,6 - 1986 g/L) , organochloride pesticide compounds (0,7 - 694,7 ug/L ) and
PAH; (0,04 — 12,2 ug/L) which were found in almost of the samples analyzed. The four sterols such as
cholesterol, beta-sitosterol, coprostanol, coprostanone appeared in almost of samples. AlQS-DB
software was also calibrated by using surrogate standard from Kanto Chemical Co (18 compounds).
Mixed- n-alkanes solution (C9-C33) was used to estimate real retention time of analysis compounds
compare to retention time in database. AIQS-DB software perfectly suited to determine the qualitative
and quantitative and over 943 organic compounds in livestock wastewater without the use of
standards.

Key words: Software AIQS-DB, livestock wasterwater, organic compounds, pollution.

1. MO BPAU

Ngay nay, nganh chin nudi nuéc ta dang c6 nhitng dich chuyén nhanh chong tir
chan nudi nong hd sang chan nuoi trang trai, cong nghi¢p. Tuy nhién, kéo theo do la
tinh trang 6 nhiém moi trudong nude. Nudce thai chin nudi heo 1a loai nudc gy 6 nhiém
ning nhat vi né co chira cac chit vo co, hitu co, khoang chat... Ham luong chét hitu co
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trong nudc thai chan nudi heo chiém tir 70- 80 %, bao gdm: protein, lipid, hydrocacbon
va cac dan xuét nhu cellulose, acid amin. Ham lugng céc chit vo co chiém tir 20 -30%,
bao gém: dat, cat, bui mubi phosphate, mudi nitrat, ion CI’, SO, > PO, 3', vi khuén. ..
[8]. Mot phuong phap phan tich dong thdi 943 hop chit hitu co trong miu nudce, trim
tich da dugc phat trién tr ndm 2009 do gido su Kadokami, truong dai hoc Kytakiushu,
Nhat Ban va da dugc ung dung trong nhiéu nghién ctu vé& & nhiém cac chét hitu co
trong moi trudng tai nhiéu nudc nhu Nhat, Trung Quéc, Austria, Viét Nam [3;4;5;7].
Nghién ctru nay da tmg dung phuong phap phan tich niy dé phan tich cac mau nudc
thai chan nudi lon.

2. HOA CHAT, THIET BI, PHUONG PHAP PHAN TiCH

2.1. Héa chit

- Cdc hod chat: n-hexan, aceton, diclomethan cia hang JT. Baker, USA va mudi NaCl,
Na,SO4 NaH,PO,4, Na,HPO, (nung 700°C, 4h) cua hang Merck; Dung dich noi chuan
(Internal Standard mixtrue) bao gom 08 chat (4-Chlorotoluene; 1,4-Dichlorobenzen-
d4; Naphathalene; Acenaphthanene-d10; Phenantherene- d10; Fluoranthene- d10;
Chrysene- d12; Perylene- d12); Dung dich chudn kiém sodt: n-alkanes (Cg — Csz diing
dé xdc dinh thoi gian lweu (Ippm); Dung dich chudn dong hanh (surrogate compound):
dung dich 18 chat (1ppm) cé trong co s¢ dit liéu phan mém AIQS-DB .

2.2. Thiét bi va dung cu thi nghiém

Cdn phan tich dg chinh xdc dén 1079, may siéu am ultrasonic. Hé chiét mau long
tw dong Shaker A - 300. Hé théng cdt quay chdn khéng Buchi R - 200 véi hé diéu khién
V-800. B¢ théi khi N,. Thiét bi sdc ky khi GC/MS-QP 2010, Shimadzu, mét sé dung cu
thuy tinh khac.

2.3. Quy trinh xi¢ Iy mdu [1;6]

Mau nwée dwoc dé dén nhiét dg phong triede khi phan tich. Ly 500mL mdu nude
cho vao phéu chiét dung tich 1L, thém 30 g mudi NaCl vao dé ting kha néing phdn tach
gifta pha nude va pha dung méi. Thém 1 ml dung dich dém photphat (nong @é IM, pH
7) va 100ul dung dich chudn dong hanh ¢é nong dg 10pug/MI vdo binh chiét. Tién hanh
chiét mdu 3 lan bang dung méi dichloromethane véi thé tich dung méi lan lwot la
100ml, 50ml, 50ml. Sau khi chiét, dich chiét dwoc loai mede bang cdach cho chdy qua
phéu thiy tinh chita muéi NazSO4 khan (10g). Sau loai nwéce, dich chiét dwoc cé dic vé
2-3ml bang mdy cat quay chdn khéng. Chuyén dung méi bang cdach thém 10 ml n hexan
vao dich chiét, sau dé c¢é vé Sml. Quy trinh nay dwoc Idp lai 2 lan. Dich chiét cuéi cing
dwoc lam giau chinh xdc vé Iml sir dung dong khi Ny. Sau d6 thém 100 ul dung dich néi
chudn cé nong do 10ug/mL. Tién hanh do madu trén thiét bi GC/MS va xir Iy két qua
phan tich trén phan mém AIQS-DB.
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2.4. Piéu kién phan tich t6i wu trén GCMS

Co6t mao quan DB5-MS, Agilent Téc d6 khi mang: 1,2mL/phut
Chuong trinh 10: Nhiét d6 ban dau 40°C giit trong 2 | Nhiét do ion source: 200°C;
phut. Tang dén 310°C véi téc d6 8°C/phut giir trong | Nhiét do Interface: 300°C;

4 phut. Téng thoi gian phan tich 1a 39.75 phut. Khi mang: He; Solvent cut time
Ap sut cot 1a: 71,4kPa; :6 phut

Nhiét d6 cong bom: 250°C; lonization method: EI

Nhiét do cot : 40°C, Tuning method: EPA method
Thé tich mau bom vao:1 uL; dung mdi hexan 625:

Ché d6 bom : khong chia dong (splitless); Scan range: 33 amu to 600 amu;

Scan rate: 0.35 s/scan

2.5. Kiém sodt chit lwong

P chinh xac ctia mdi mau phan tich dugc kiém tra bang do thu hoi cia 38 chat
chuan dong hanh, 14 cac chat dugc chon dé dai dién cho nhirng nhom chét chinh trong
tong sd 940 chit trong phan mém. D¢ thu hdi 38 chat dat tir 68-130% véi do 1éch chuan
tuong d6i <22% cho hau hét cac chat, ngoai trir mot s cac chat khong phan cuc cao
nhu phenol va amine 1 nhiing chat kho chiét v6i dicloromethane. Mau trang duoc sir
dung dé kiém soat sy nhiém ban cua mau.

2.6. Dia diém va so lwong miu

05 mau nudc thai sau hé théng xir Iy duge 14y tir 05 co so chian nudi lon trén dja
ban huyén Viét Yén, tinh Bic Giang. Cac mau duoc ldy vao thang 11/2015. Mau sau
khi 14y dugc bao quan lanh theo TCVN 6663-1:201 va dugc chuyén vé phong phan tich
trong vong 5 ngdy. Gom céac co so : N1: Co s¢ chian nudi lon cta ong Ha Chuan Chinh;
N2: Co s& chin nudi lon cua 6ng Nguyén Vin Nguyét; N3: Co s& chin nudi lon cua
ong Chu Ba Tho; N4: Co s¢ chan nudi lon cia Ba Vii Thi Oanh; N5: Co s& chan nu6i
lon ctia 6ng Nguyén Trung Kién.

3. KET QUA VA THAO LUAN

D3a phat hién va dinh luong 45 cac hop chét hitu co trong 5 miu trén tong sb 943
hop chit trong phan mém AIQS-DB. Cac nhom chét chinh phat hién gom c6: PAHS,
sterols, thudc trir sau. Trong 3 nhém chét chinh duoc phat hién, thi Sterols 1a nhom chét
c6 tin suat xuat hién nhiéu va véi nong do 16n & trong cac mau. Tiép theo d6 1a PAHs
va mot sb thude bao vé thuc vat.

Céac Sterols thuong dugc tim thiy trong mdi truong gém cd cholesterol,
cholestanol, coprostanol, epicoposanol va phytosterol. Cac chat nay chi yéu duoc tim
thiy trong cic sinh vt phit du viing ctra song, thyuc vat can va trong nudc thai. Sterols
co nguén géc tr phan cua dong vat mau néng nhu nguoi, bo, ga, lon, meo, chim [2]. 0
nhiém sterols dang 1a mot van dé dang lo ngai cia cac nudc tai khu vuce nhiét déi Chau
A, khi ma dan s6 tang nhanh ma khong thiét 1ap duoc hé théng quan 1y nudc thai phu
hop. Trong cic mau nghién ciru phat hién thdy cholesterol, Coprostanol 1a 2 chat xuat
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hién voi tan suit 100% trong cac mau v6i nong d6 dao dong tir 12,4-1986 pg/L va 5,43-
1572 pg/L. Cac sterols khic dwoc tim thdy gdém: Epicoprostanol, Cholestanol,
Campesterol, Stigmasterol, beta-Sitosterol voi nong do dao dong tir 2,61 -499 pg/L.
Nong d6 cic sterols cao trong cic mau nghién ctru chimg to nude thai sinh hoat khong
duge xtr Iy ma d6 thang truc tiép ra ngoai moi trudong. Nong do cac chat sterols trong
cac mau duoc thé hién chi tiét trong bang 1.

Céc hop chat PAHs phat hién dugc gdm c6: Naphthalene, 2-Methylnaphthalene, 1-
Methylnaphthalene, Phenanthrene, 2,6-Dimethylnaphthalene, 1,3-Dimethylnaphthalene,
Anthracene, Pyrene. Nong do chi tiét cac chit PAHs duoc thé hién trong bang 2. Nong
d6 PAHs cao nhét tai mau N3 (32,2 pg/L). 2-Methylnaphthalene 13 nguyén liéu dé tong
hop vitamin K3. Do d6 n6 c¢o thé co trong thude thi y ma cac trang trai chin nudi sir
dung dé chira bénh cho gia cam.

Ngoai ra, mdt s6 mau co sy xuat hién cua hoa chat bao vé thuc vat co clo (DDT,
DDE, DDD), thudc diét con tring, chong mot (pyrethrin) va carbamate. Nong do cao cua
nhom hoéa chét bao vé thuc vét nay duoc phat hién tai mau N5 véi ndng do cua pyrethrin
1én dén 450 pg/L. Su c6 mit cua pyrethrin voi nong d6 cao tai mau nudc thai nay co thé
do héa chét nay duoc sir dung véi myc dich bao quan, chéng ndm méc, mbi mot trong
thirc 4n gia stc. 04 mau con lai khong thiy su xuat hién pyrethrin trong mau. Cac hoa
chat bao vé thuc vat nhém co clo ciing duge phat hién 4/5 mau nghién ctru. Pong phan
ciia DDT duoc phat hién tai miu véi tan sut 4/5 miu. Pic biét ndng d6 cao duoc phat
hién & mau N4 v6i nong do 1én dén 695 pg/L. DDT va dong phan cua chiung da bi cAm st
dung tai Viét Nam hon 20 nim trudc nhung van duge phat hién tai tram tich song tai Ha
Noi va H6 Chi Minh [9] va trong mAu nudc thai chan nudi tai nghién ctru ndy. Diéu nay
c¢6 thé do DDT da duogc sir dung tir ngudn cung cap DDT khéong hop phép cho muc dich
diét mudi tai cac trai chan nudi. Tuy nhién yéu cau vé nudc thai trong chian nudi QCVN
01-99:2012/BNNPTNT ciing chi quy dinh cac chi tiéu vo co ma chua quan tim dén sy
phét thai ctia cac chat hiru co trong ngudn thai. Mot s6 cac hop chat khac phat hién dugc
trong cac mau nhu: Bis(2-ethylhexyl)phthalate, Dicyclohexyl phthalate c6 ngudén gdc tir
nhua; cis-5,8,11,14,17-Eicosapentaenoic acid, methyl ester, cis-8,11,14-Eicosatrienoic
acid methyl ester hay mot sd cac chat hitu co khac nhu Bis(2-ethylhexyl) sebacate,
Spirodiclofen, Di(2-ethylhexyl)adipate, Methyl palmitate, Anthracene...

Bdng 1: Nong dé cdc sterols trong cdc mau niede (ug/L)

N1 N2 N3 N4 N5
Coprostanol 27,0 5,43 1572 1217 17,6
Epicoprostanol 19,7 7,78 - - -
Cholesterol 12,4 21,1 1986 1858 12,7
Cholestanol 15,1 - 499 246 19,3
Campesterol 2,61 - - - -
Stigmasterol 8,09 2,91 154 - -
beta-Sitosterol - 18,8 1582 - -
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Bdng 2: Nong dé cdc chat PAHs phdt hién trong cdc mau (Ug/L)

N1 N2 N3 N4 N5
Naphthalene 0,43 0,43 7,13 4,57 -
2-Methylnaphthalene - 0,19 - - -
1-Methylnaphthalene - 0,09 - - -
Phenanthrene - 0,04 0,86 1,63 0,17
2,6-Dimethylnaphthalene - - 10,9 - -
1,3-Dimethylnaphthalene - - 12,1 - -
Anthracene - - 0,89 - 0,17
Pyrene - - 0,33 - -
Bdng 3: Nong dé thudc trir sau c6 trong nude thai chan nudi lon (ug/L)
N1 N2 N3 N4 N5
Aldoxycarb (deg) - - - - 5,10
Propamocarb - - - - 0,88
p,p'-DDE - - - - 1,31
0,p'-DDD - - - 8,21 -
Pyrethrin 2 - - - - 88,4
Pyrethrin 3 - - - - 450
p,p-DDT - 0,77 30,9 694,7 1,48
0,p-DDT - - - 159 -
Pyrethrin 4 - - - - 324
Pyridaben - - - - 1,11
Badng 4: Tong nong do cac nhom hop chdt khéc phat hién trong cdc mau nwée (ug/L)
N3 N4 N5
2,6-Di-tert-butyl-4-benzoquinone 15,10 | 33.24
Di(2-ethylhexyl)adipate 13.25
Bis(2-ethylhexyl) sebacate 32.7 14.0 2.05
2(3H)-Benzothiazolone 31.564
Methyl myristate 3.08 0.37
3,5-di-tert-Butyl-4-hydroxybenzaldehyde 8.43 1.28
Oleic acid methyl ester 6.99
Linoleic acid methyl ester 2.52
Bis(2-ethylhexyl) sebacate
1,2,5,6,9,10-Hexabromocyclododecane 11.37
Spiroxamine 1 1.78
Methyl palmitate 5.23
Dimethametryn 43.31
Flamprop-methyl 0.59
cis-5,8,11,14,17-Eicosapentaenoic acid, methyl ester 22.48
cis-8,11,14-Eicosatrienoic acid methyl ester 26.75
cis-11,14,17-Eicosatrienoic acid methyl ester 77.81
Di(2-ethylhexyl)adipate 1.74
Dicyclohexyl phthalate 57.88
Bis(2-ethylhexyl)phthalate 81.63
Spirodiclofen 3.43
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4. KET LUAN

Vi két qua nghién ctru bude dau cho 05 mau nudc thai chan nudi thu dugc tai dia
ban huyén Viét Yén, tinh Bic Giang cho thiy tit ca cac mau déu bi 6 nhiém béi cac hop
chét hiru co, dic biét 1a nhom chét sterols, PAHs va thudc bao vé thuc vat. Tuy nhién
viéc diéu tra, khao sat va danh gia sy hién dién va muc d6 6 nhiém céc hop chét nay con
rat han ché, diéu d6 thé hién rat nhidu hop chit hiru co khong dugc qui dinh trong cac
qui chuan nudce thai chin nuéi Viét Nam. Phin mém co s¢ dit liéu AIQS-DB tng dung
cho phan tich 943 hop chét hiru co 1a thanh cong 16n, gitp cho ¢ thé phat hién dong
thoi, hau hét cic hop chit hitu co c6 mit trong mau nude ma khong can cac chit chuin
di kém, thoi gian phan tich ngén, dd nhay va d6 chinh xac cao, hd trg cho viéc xac dinh
nguyén nhan cta sy ¢d 6 nhiém moéi trudong trong trudng hop khan cp. Véi cac wu
diém trén, phan mém co sé dir licu AIQS-DB dung phan tich cac hop chét hitu co ¢o
mit trong mdi truong nude, tram tich va chat thai ran can dugc gidi thiéu va ap dung
rong rai & Vi¢t Nam.
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