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TOM TAT

Nghién ctru duge tién hanh & 12 ho chan nudi lon & tinh Ha Nam. Cac mau thu thap bao gém 12 mau nuc’rg thai sau xur
1y biogas, 12 miu rau in séng dugc tudi bang nude thai sau biogas (xa lach, rau mui, hing va hanh hoa) dé phan 1ap vi
khuén Salmonella va nitrate, cadium, chi, asen. Két qua nghién ctru cho théy 58,3% va 16,7% mau nudc thai sau xir ly
biogas va mau rau n séng 6 nhiém véi Salmonella. Him luong nitrate trong nude dao dong tir 32 -233 (mg/L), trong
rau 1a 224 - 749 (mg/kg). C6 6/12 mau nudc thai sau biogas da vugt qua chi vé gii han ham lugng nitrate trong nudc
thai theo QCVN 14:2008/BTNMT va c6 2/12 mau rau c¢6 ham lugng nitrate vurot qua ham lugng gi6i han cua FAO.
C6 12/12 mau nudce thai sau xir 1y biogas vurgt qua chi tiéu cho phép theo QCVN 40:2011/BTNMT vé ham luong
asen. Bén canh do6, 12/12 mau rau lai vurgt ham luong giéi han theo QCVN 8-2:2011/BYT, c6 mau cao gép 3 lan so
v6i ham luong cho phép. Két qua nghién ctru chi ra viée sir dung rau an sdng 6 nhiém véi vi khuan, nitrat va kim loai
nang la nhitg méi nguy co cao ddi véi sirc khoé ciia ngudi tiéu ding.

Tw khoa: Salmonella, rau an séng, nwoc thai sau biogas, nitrate, kim logi ndng.
PAT VAN PE

Trong nhitng ndm vira qua chan nudi lon & Viét Nam da phat trién véi toc do cao va chuyén dan
sang chin nudi trang trai theo chudi, an toan sinh hoc, an toan dich bénh va tmg dung cac cong
ngh¢ tién tién. Thoi diém cudi nam 2023, tong s6 lon udce tinh 1a 26.342, tang 4,2% so vdi cing
ki nam 2022 N guyén Trong Tuyen 2024). Cac loai chét thai trong qua trinh chin nudi s& gy
anh huorng dén méi trudong, dén nguon nude va bau khong khi xung quanh khu vue chin nudi,
do véy can phai c6 cac bién phap dé xir Iy luong chat thai nay mot cach thich hop. Hé thong XU
1y biogas dugc coi nhu 1a mot bi¢n phap phu hop de xur 1y khi nhiing nghién cu'u da chi ra rang
ham lugng BOD;s va COD déu giam tir 70 — 80%, nong d kim loai giam va nam trong gi6i han
cho phép (Vii Dinh Tén va cs., 2008). Cac nghién ciru khac ciing chi ra ring nude sau khi dugce
xu ly biogas c6 chtra mot ham luong dam 16n va tang tuong trng vdi ham luong CO, trong dat
(Nguyen Phuong Thao va cs., 2017), co thé dung nude sau xtr 1y biogas dé tudi cac loai cdy
tréng trong cac hd chan nudi vuon ao chuong két hop Nhung mot thyc trang xay ra voi soO
hrong lon nudi ngay cang ting nhung sb lwong va thé tich him blogas khong dugc tang nén,
dan dén luong chét thai tao ra tir chin nudi khong duge xir 1y hét, dan dén vi sinh vat trong chat
thai khéng duoc tiéu diét hoan toan, ham luong nitrate ciing kim loai ning ciing ¢ thé vuot qua
ngudng cho phép. Theo nghién ctu ciia Luu Quynh Huong va cs. (2014) thi vi khuan
Salmonella van c6 thé ton tai trong nudc thai sau xir 1y biogas, khi chung ta ding nudc thi sau
biogas c6 chtra vi khudn Salmonella dé tudi cho rau séng rat co thé mot sb it ching s& con ton
dong lai trén rau. Mot s6 loai rau an séng phé bién (salad, rau mui, hiing, hanh hoa) néu c6 chira
vi khuan Salmonella s& 13 ngudn gy ngd doc thuc phdm cho con nguoi.

Theo trung tim kiém soat va ngin ngira bénh (CDC), My, triéu chimg do Salmonella gy ra
trén nguoi gém tiéu chay (co thé tiéu chay 1an mau), sét, cac dau quan bung, mdt vai ngudi co
thé c6 cam giac budn ndn, ndén hoic dau dau. Cac ham luong hoéa hoc vuot chi tiéu cho phép
cling 12 mot trong nhimg nguyén nhan dé gy cac bénh 1y nguy hiém cho con ngudi. Him
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luong nitrate vurgt qua ciing c6 thé gy ra bénh da xanh ¢ tré nho, chuyén dbi thanh nitrite va
cudi cung chuyén hoa thanh nitrosamin mot loai chat gay ung thu (Lé Ngoc Tu va cs., 2006).

Ha Nam 1a tinh thudc dong bang song Hong, chin nudi néi chung va chian nudi lon ndi riéng
rat phat trién, téng luong thit hoi xut chué)ng cac loai dat chi tiéu tdng so véi cung ky nam
truée dat 70.636 tAn trong nim 2021 (Tong cuc théng ké, 2022). Bén canh d6 cac ho chin
nudi & Ha Nam dang xay dung chudi lién két trong san xut va tiéu ding san pham chan nuoi
an toan. Tuy nhién theo phdn 4nh ctia ngudi dan tai huyén Ly Nhan, tinh Ha Nam thi van c6
mot sd trang trai chan nuoi lon, vit ciia cac ho gia dinh c6 nudc thai duoc xa thai truc tiép ra
moi truong khién cude sdng cta ngudi din vo cing khd cuc.

Trudce thuc trang trén chiing toi tién hanh nghién ctru x4c dinh ty 1& nhiém Salmonella va mot
s0 chi tiéu hoa hoc trén rau an song dugc tudi bang nudc thai sau xtr Iy biogas tai cac hd chan
nudi lon tai Ha Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién ciru
12 mau nudc thai sau xir 1y biogas.
12 mAu rau an sdng tai cac ho chin nudi lon tudi bang nudc thai sau biogas.

Moi trwong: Buffer Peptone Water (BPW), Merck, Dtic; Rappaport Vassiliadis Soya Peptone
(RVS), Merck, Dtic; Xylose Lysine Tergitol 4 (XLT,4), Merck, Dtic; Nutrient Agar (NA),
Merck, Puc; Kligler Iron Agar, BD, Phap; Lysine Decarboxylase Broth (LDC), BD, Phap;
Simmons Citrate Agar, BD, Phédp; Brain Heart Infusion (BHI) Oxoid, Anh; Urea Indole
Medium, HiMedia, An bg; KOVACS’ indole reagent, Merck, Drrc.

Héa chit: Acid salycilic, Sulfuric acid (H,SO,), Nitric acid (HNO;), Hydrochloric acid
(HCI), Sodium hydroxide (NaOH), Potassium nitrate (KNOs, Xilong, Trung Qudc.

Thoi gian va dia diém nghién ciru

Nghién ctru dugc thuc hién tir thang 01 dén thang 04 ndm 2024. MAu nudc thai sau biogas va
mau rau an song duoc thu thap tai cac hd chan nudi Ign tai huyén Duy Tién, tinh Ha Nam.
Mau duoc phan lap vi khuan Salmonella tai Phong thi nghiém Tong hop va Bao ton quy gen,
Vién Thu y, B Nong nghiép va Phat trién nong thon. Ham lugng nitrate dugc danh gia tai
phong BO mon Moi truong dat, Truong Khoa hoc tu nhién, Pai hoc Quoc gia Ha Noi, cac chi
tiéu kim loai ndng dugc phan tich tai Khoa Hoa hoc, Dai hoc Quoc gia Ha Nai.

NoOi dung nghién ciru

Xac dinh ty 1& nhiém vi khuan Salmonella trén nudc thai sau xtr 1y biogas va rau an song tai
cac ho chan nuoi lon.

Xéc dinh ham lugng nitrate va cac kim loai ning c6 trén nudc thai sau xu ly biogas va rau an
song tai cac hd chan nudi lon

Phwong phap nghién ctiru

Phwong phdp ldy mdu va bdo quin méu

Mau nuéc duoc thu thap theo TCVN 5994:1995 (ISO 5667/4: 1987): 12 mau nudc thai sau xir
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ly biogas dugc dung trong chai thuy tinh vo trung, dung tich 1000 ml.

Mau rau dugc thu thap theo TCVN 9016:2011: 12 mAu rau an séng dung trong cac tii vo
trung, trong lugng khoang 300 g.

Cac mau rau va nudc duge dung trong thing bao quan vo tring c6 da kho va van chuyén mau
vé Phong thi nghiém Tdng hop va Bao ton quy gen, Vién Tha y dé phén tich chi tiéu vi khuan
Salmonella ngay trong ngay. Cac phan miu con lai dugc bao quan trong ti mat (mau nudc) va
sdy kho (miu rau) dé chuyén dén cac phong thi nghiém khac dé danh gia chi tiéu Nitrate va
kim loai nang.

Phwong phdp phén lip vi khuin Salmonella

Vi khuén Salmonella duge phan lap theo TCVN 10780-1:2017 (ISO 6519-1:2017), 25 ml
nuéc dong nhét trong 225 (ml) dung dich BPW, u ¢ 37°C/18h dé tang sinh; dbi v6i mau rau
s& thu thap 10g rau duoc cit nho dong nhit trong 90 (ml) dung dich BPW, 0 & 37°C/18h dé
ting sinh. Dich ting sinh so cip s& dugc ting sinh chon loc trén méi trudng RVS @ &
41,5°C/24h. Dich dugc tang sinh dugc céy vao moi truong XLT, u 37°C/24h. Khuén lac
Salmonella trén thach XLT, c6 tdim den, mat 16i bong. Pé khang dinh lai, khuan lac
Salmonella dién hinh trén thach XLT, s& dugc cdy vao méi truong thach thuong Nutrient
Agar (NA) dé nhuom gram va thir cac phan tng sinh hod khac trén Kligler Iron Agar, LDC,
Simmons Citrate Agar, Urea Indole Medium, KOVACS’ indole reagent. Cac chung vi khuan
Salmonella duoc bao quan trong dng eppendorf chira glycerol 20% & -20°C

Phwong phap do ham lwong nitrate trong nuwéc

Ham lugng nitrate dugc xac dinh theo TCVN 4562:1988. Tao du:0’ng chuan véi cac dung dich
KNOj; 40; 80; 120; 160 200 (mg/L) Cho 10 (ml) nudc can phan tich va 1 (ml) sodium
salicylate vao trong coc sir dun dén can kho. Sau d6 thém 1 (ml) H,S0, dic vao cdc vira dun
can kho dé yén trong ti an toan sinh hoc trong 10 phit. Chuyén dung dich vira thu duoc vao
binh dinh mtrc 50 (ml) cho 7 (ml) NaOH 10N, thém nudc cit dén vach. Pem di do quang phd
bang may do quang phd UV — VIS ¢ 410 nm.

Phuwong phap do ham lwong nitrate trong rau

Ham lugng nitrate trong rau dugc do theo cach s dung acid salicylic (Lastra, 2003). Tao
duong chuén v6i dung dich KNOs 10; 20; 30; 40; 50; 60; 80; 100 (mg/L) KNO; . Rau sau khi
dugc sdy kho & nhiét do 65°C trong 24 gio va nghién nho va loc lay phan bot min. Cho 0.1 (g)
mAu rau va 10 (ml) nude cat vao trong coc st dun & nhiét d6 45°C trong vong 15 phut sau do
dem di loc. Liy 0,1 (ml) dung dich sau dun cho véi 0,4 (ml) acid salicylic. Dé yén trong ta an
toan sinh hoc trong vong 20 phut. Chuyén dung dich vao binh dinh muc 10 (ml) sau d6 thém
9,5 (ml) NaOH do quang phé & budc song 412 nm bang may do quang phd UV — VIS.

Cdch phd méu dé do ham lwong kim logi ning

Pha méu bang 16 vi song: cho 0,5 (g) miu rau va 10 (ml) nuéc cuong toan (hdn hop
hydrochloric acid va nitric acid). Mau dugc chuyén dén phong thi nghiém Khoa Hoa hoc dé
tién hanh phan tich vét kim loai bang may ICP — MS (Inductively Coupled Plasma Mass
Spectrometry) .

Xir Iy s6 liéu

Cac s6 liéu duogc xtr Iy bang phan mém Excel 2013.
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KET QUA VA THAO LUAN
Két qua xac dinh ty 1¢ nhiém vi khuan Salmonella trén nwéc thai sau xir Iy biogas va rau
an song dugc twdi bang nwdce thai sau xir ly biogas
Téng sé 12 mau nudc thai sau xir 1y biogas va 12 méu rau an séng duoc thu thap tir 12 ho
chan nudi lon khac nhau tai huyén Duy Tién, tinh Ha Nam duoc phan 1ap su c6 mat cua vi
khuan Salmonella. Két qua dugc trinh bay trén Bang 1.

Bang 1. Ty 1& nhiém Salmonella trén mau nude thai sau xur 1y biogas va rau an song
tai cadc hg chan nudi lgn tai huyén Duy Tién, tinh Ha Nam

Loai méu S6 miu S6 miu dwong tinh Ty 1€ (%)
Nudc thai sau xu ly biogas 12 7 58,3
Rau in sdng 12 2 16,7

Két qua tir Bang 1 cho thay trong téng s6 12 mau nude thai sau xir Iy biogas c6 7/12 mau phat
hién vi khuan Salmonella chiém ty 1& 53,3%. Bén canh d6 ty 1¢ nhiém Salmonella trén mau
rau in song duogc tudi véi nude thai sau xir Iy biogas 14 16,7% (2/12 mau)

Theo QCVN 8 — 3: 2012/BYT — Quy chuén ky thudt quéc gia ddi v6i 6 nhiém vi sinh vét
trong thuc phadm quy dinh trong rau an sdng khong duoc c6 su hién dién cua vi khuan
Salmonella. Két qua nghién ctru cia chiing t6i cho thdy c6 16,7% mau rau an séng ¢6 6 nhiém
v6i vi khuan Salmonella. Mot diéu dang luu ¥ 1 02 miu rau an sdng c¢6 nhidm vi khuan
Salmonella déu dén tir cac hd c6 mau nudc thai sau xir Iy biogas nhiém vi khuén Salmonella.
Diéu ndy cho thay viéc sir dung nude thai sau xir Iy biogas dé tudi rau ngoai nhiing tac dung
nhu 13 ting luong dam trong dét thi co thé dan t6i viéc nhiém Salmonella c6 trong rau in
song. Pay 1a nguy co cao dan dén ngd doc thuc pham cho nguoi tidu dung khi an rau séng co
chira vi khuén Salmonella.

Mot s6 nghién ciru da duge thuc hién tai Viét Nam vé ty 18 nhidém Salmonella trén nudc thai
sau xir 1y biogas. Nghién ctru ctia Chau Thi Anh Thy va cs. (2022a) cho thiy, khong cé su
hién dién ctia Salmonella trén mau nudc thai sau xir 1y biogas & cac hd chdn nudi lon & tinh
Soc Trang va thanh phd Can Tho. Mot nghién ctru tai huyén Hoa Vang, Pa Ning da chi ra tai
thoi diém khao sat co 3 trén 4 ho o sy hién dién cua vi khun Salmonella trén miu nudce thai
sau xu ly biogas (Nguyén Lé Anh Hao, 2017). Nghién ctru cia Luu Quynh Huong va cs.
(2014) thyc hién tai huyén Kim Bang, tinh Hd Nam cho biét ty 1€ nhiém Salmonella 13 47,9%
trong tong s6 288 mau nudc thai chin nudi (bao gdm mAau chit thai trude va sau khi xir Iy
biogas. Mot nghién ctru khac cling thyc hién tai huyén Kim Bang, tinh Ha Nam nam 2020 cho
thy ty 1& nhiém vi khuan Salmonella & cac mau nudc thai sau xir 1y biogas ¢ cac hd chin nudi
¢ Ha Nam 1a 57,3% (69/120) (Phuc Pham Duc va cs., 2020).

Nhing két qua nghién ciru nay cho thiy viéc sir dung ham biogas c6 thé chua ding theo
huéng dan, dan t6i hiéu qua xur 1y ciia ham biogas chua dam bao, cac mam bénh, nitrate va
kim loai ning van dugc tim thay trong chat thai sau xir Iy biogas. Chat thai nay néu duoc thai

78



VIEN CHAN NUOI - Tap chi Khoa hoc Cong nghé Chan nuéi - S6 145. Thang 6/2024

ra ngoai moi truong s€ 1a moi nguy co gdy 6 nhiem cho ngudn nudc thai va moi truong dat,
nudc xung quanh, gay anh hudéng dén suc khde con nguoi.

Theo nghién ctru cia Nguyén Lé Anh Hao (2017), khong cé su hién dién cta vi khuan
Salmonella trén cac mau rau dugc tudi bang nudc thai sau xir Iy biogas. Bén canh do6, c6 20%
(8/40) mau rau xa lach tai Thai Lan dugc tudi béng nuéce sinh hoat van c¢é su hién dién cua
Salmonella (Niyomdecha va cs., 2016). Két qua nghién ctru ciia Thuan Khanh Nguyen va cs.
(2021) tai khu vuc Pong bang song Mekong, Viét Nam, c6 12,9% (74/572) cac mau rau in
song 6 nhiém v&i vi khuan Salmonella

Nhirng két qua nghién ciru trén chi ra rang viéc nhidm vi khuan Salmonella van c6 thé xay ra
& rau dugc tudi bang nudc sinh hoat, rat ¢6 thé vi khuan co san trong méi truong. Mau nudc
thai sau xir 1y biogas dung dé tuéi rau bi 6 nhiém voi Salmonella s& 1a nguy co nhiém
Salmonella cho rau an sdng.

Ham lwgng nitrate va kim loai nang cé trong nwéc sau xur ly biogas va rau dwgc twdi
biang nuéde dugc xir Iy sau biogas

Két qua do nitrate va ciia 12 mau rau va 12 mau nudc & cac hd chin nudi lon & huyén Duy
Tién, tinh Ha Nam duoc thé hién & Béang 2 va Bang 3.

Bang 2. Ham lugng nitrate trén nudce thai sau xtr 1y biogas

_ Gidi han nitrate trong nwéc
Mau nuéc Ham lwgng nitrate (mg/L) thai theo QCVN
14:2008/BTNMT (mg/L)

180,3
34
45

165,3

233
49
54

127,6
32

108,8
46

12 37

50
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S liéu & Bang 2 cho thdy, c6 12 mau nudc thai chin nudi sau xu 1y biogas di duoc kiém tra
danh giad ham lugng nitrate. Ham lugng ntrate do dugc kha cao, dao dongtrong khoang tir 32 —
233 (mg/L) véi 06 mau di vuot qua gidi han ham lugng nitrate trong nudc thai theo QCVN
14:2008/BTNMT, v6i ham luong trén 50 (mg/L). Ham lugng nitrate du thira do tinh chat d&
hoa tan ctia ching s& ton tai trong moi truong dét va bi hap thu vao trong 14, r& hodc than cua
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mot sé ciy trong dan t6i ching co thé tich tu mot ham lwong 16n nitrate dan téi cac bénh Iy
gay nguy hiém cho con nguoi.

Nghién ctru ciia Nguyén Lé Phuong va cs. (2018) cho thdy ham lugng nitrate trong nudc thai
dugc xir Iy biogas dat tir 52,3 + 22,9 (mg/L), thip hon kha nhiéu so v6i két qua nghién ciru
ctia chung toi. Tuong tu, nghién ctru cia Chau Thi Anh Thy va cs. (2022a) cho thidy ham
lwong nitrate trong nudc thai sau xir Iy biogas 1a 4,81 (mg/L), thip hon nhiéu so véi két qua
cua chiing toi.

Két qua & Bang 3 cho thiy ham luong nitrate ctia cac mau rau an sdng duoc tudi bang nudc
thai sau xir 1y biogas dao dong tir 224,4-749,06 (mg/kg). C6 2/12 (16,7%) mau rau an séng cd
ham luong nitrate vuot qua ham luong giéi han cua FAO/WHO 1a <500 mg/kg rau tuoi
(FAO/WHO, 2021). Cac mau con lai déu phat hién nitrate, nhung & dudi ngudng gidi han cua
FAO/WHO, trong khoang tir 224 - 499 (mg/kg). Mot nghién ctu cua Salehzadeh va cs.
(2020) tai Iran cho thidy ham luong nitrate trong rau xa lach ciing dat & muc kha cao (370
mg/kg).

Hai mAu rau phat hién c6 nitrate duoc str dung nudc tudi tir ho nudi sé 4 va sé 10, 1 hai ho
nudi lon ¢c6 ham lugng nitrate trong cac mau nudc thai sau biogas kha cao, gap 2-3 lan so véi
ham lugng cho phép theo QCVN 14:2008/BTNM.

Bang 3. Ham lugng nitrate cua rau an song dugc tudi bang nudce thai sau xu 1y biogas

Ham lwgng nitrate Gidi han nitrate trong rau theo

Mau rau (mg/kg) FAO/WHO (mg/kg)

499,26
256,5
267.8

406,11
749,06
258.9
224.4
344,4
246,3
550,55
2782

12 268,8

500

O 0 I O W kA~ W N ==
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Trong nghién ctru ndy, chung t6i ciing danh gia muc do ton du cua cac kim loai ning nhu
Cadimi (Cd), Asen (As) va Chi (Pb) trong cac mau rau an sdng va mau nudc thai sau xu ly
biogas. Két qua do ham luong kim loai ning trong 12 miu rau va 12 mau nudc duoc thé hién
trong Bang 4 va Bang 5.
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Bang 4. Ham lugng kim loai niing do dugc trong mau nude thai sau xir Iy biogas so véi ham
luong gi61 han cho phép theo QCVN 40:2011/BTNMT

Ham Gidi han Ham Gidi han Ham Giéi han Pb
Miu lwongCd Cdtrong lwong As Astrong lwong Pb trone nuée
nuwéc trong nudc nwoéc trong nudc nudéc trong nuéc (mg /L)
(mgll)  (mg/l)  (mgL)  (mgL)  (mg/L) i
] 0,050 1,342 KPH
2 0,061 1,122 KPH
3 KPH 0,718 KPH
4 KPH 4,088 KPH
5 0,078 0,886 KPH
6 0,004 1,906 KPH
0,1 0’1 0,5
7 KPH 1,205 KPH
8 KPH 1,357 KPH
9 KPH 1,112 KPH
10 KPH 1,178 KPH
11 KPH 1,356 KPH
12 KPH 0,473 KPH

Két qua ¢ Bang 4 cho thay khong phat hién ham luong Cd va Pb trong nudc thai sau xu ly
biogas hodc phat hién dudi ngudng cho phép. Tuy nhién két qua danh gia chi sé caa As trong
nuée thai sau xir 1y biogas khi so véi QCVN 40:2011/BTNMT (<0,1 mg/L) thi ¢6 12/12 mau
nude thai sau xir Iy biogas déu vuot qué chi tiéu cho phép (dao dong tir 0,473-4,088 mg/L).
Mot s6 mau cho ham luong As cao gap 10 1an so véi tiéu chuan cho phép, dic biét ham luong
As do duoc trong mau thu thap tir ho chian nudi sé 4 cao gip 40 lan 4,088 (mg/L) so vdi tiéu
chuan cho phép.

Nghién ctru ctia Chau Thi Anh Thy va cs. (2022b) ciing cho két qua twong tu v&i nghién ctru
ciia chung toi khi khong phat hién ham lugng Cd va Pb trong cac mau nudc thai sau xur Iy
biogas ¢ khu vic Pong bang song Ctru Long. Mot nghién ciru ctia Cao Ky Son va cs. (2008)
tir mau nudc thai sau xir 1y biogas c6 nguyén liéu tir phan lon va phan bo, ¢6 két qua phan tich
cac chi tiéu Cd, Pb, As lan luot 12 0.01; 0,107; 71,133 (mg/L). Nghién ctru nay chi ra mdt
diém bat thuong d6 1a ham luong As cao vuot mirc cho phép khoang 700 1an va vuot xa rat
nhiéu so v6i ham luong As trong nghien ctiru cua ching t6i. Nudc thai sau xur ly biogas chua
ham lugng As nay khi tudi cho rau an séng hoic thal ra ngoai moi truong rat c6 thé s& duoc
tich tu lai va ton dong trong mdi truong va trong ngudn nudc, tao mdi nguy co cho strc khoé
cho con nguoi.

Bang 5. Ham luong kim loai nang do duoc trong rau tudi bang nude thai sau xu 1y biogas
so sanh vé1 ham lugng gidi han theo QCVN 8-2:2011/BYT
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Mau Ham Gidi han Ham Gidi han Ham Gidi han
rau lwgng Cd Cd trong lwgng As As trong lwgng Pb Pb trong
trong rau rau trong rau rau trong rau rau
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 0,044 0,467 1,095
2 0,056 0,405 1,489
3 0,052 0,315 1,132
4 0,066 0,600 1,967
5 0,141 0,498 1,319
6 0,135 0,308 1,066
7 0,055 0.2 0,560 1o 1,052 0.3
8 0,068 0,435 1,035
9 0,086 0,359 1,212
10 0,073 0,257 0,369
11 0,058 0,339 1,257
12 0,043 0,456 0,356

Két qua & Bang 5 cho thay ham luong kim loai ning Cd va As trén cic mau rau in sdng so
sanh vai gidi han ctia Quy chuan QCVN 8-2:2011/BYT déu dat yéu cau.

Trong khi d6 ¢o t6i 12/12 (100%) mau rau an song c6 ham lugng Pb cao, vuot ham luong gisi
han cho phéo theo QCVN 8-2:2011/BYT, trong d6 c6 mau cao gip 3 lan so v6i ham luong
cho phép. Tuy nhién, trong nghién ctru ndy ching t6i khong phat hién Pb trong mau nudc thai
sau xur 1y biogas, do vay ham luong Pb c6 mit trong cac mau rau c6 thé 6 nhiém tir cac yéu to
moi truong khac.

KET LUAN

C6 07/12 (58,3%) mau nudc thai sau xur 1y biogas va 02/12 (16,7%) mau rau in sdng tudi
bang nudc thai sau xu Iy biogas 6 nhiém véi vi khuan Salmonella.

Ham luong nitrate trén cac mau nude thai sau xir Iy biogas, trong khoang tir 32 - 233 (mg/L)
véi 06 mau vuot qua giéi han ham luong nitrate trong nudc thai theo QCVN
14:2008/BTNMT (>50 (mg/L). Pdi v6i cac mau rau dn sdng dugc tudi bang nude thai sau xir
1y biogas c6 ham lugng nitrate dao dong tir 224,4-749,06 (mg/kg) véi 2/12 (16,7%) mau co
ham lugng nitrate vuot qua ham lugng gidi han cia FAO/WHO 1a (<500 mg/kg).

Khong phat hién ham lugng Cd va Pb trong nudc thai sau xtr ly biogas hodc phat hién dudi
ngudng cho phép. Tuy nhién két qua danh gia chi s6 cia As trong nudc thai sau xu ly biogas
khi so vo1 QCVN 40:2011/BTNMT (<0,1 mg/L) thi ¢6 12/12 mau nudc thai sau xu ly biogas
déu vuot qua chi tidu cho phép. Pdi v6i cac miu rau dn séng dugc tudi bang nudc thai sau xir
1y biogas c6 ham luong kim loai ning Cd va As dat yéu cau theo Quy chuin QCVN 8-
2:2011/BYT, tuy nhién c6 téi 12/12 (100%) miu rau in sdng c6 ham luong Pb cao, vuot ham
luong giéi han cho phéo theo QCVN 8-2:2011/BYT, trong d6 ¢6 mau cao gap 3 lan so véi
ham lugng cho phép.
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ABSTRACT

Determining the prevalence of Salmonella and chemical indicators contamination in eaten raw vegetables
irrigated with biogas effluent in pig farms in Ha Nam province

The study was conducted in 12 pig farms in Ha Nam province. Collected samples include 12 samples of
wastewater after biogas treatment, 12 samples of vegetables eaten raw irrigated with biogas effluent (lettuce,
coriander, basil and onions) to isolate Salmonella and nitrate, cadmium, lead, arsenic. Research results showed
that 58.3% and 16.7% of biogas effluent and eaten raw vegetable samples contaminated with Sa/monella. Nitrate
content in biogas effluent ranges from 32-233 (mg/L), in vegetables it is 224-749 (mg/kg). There are 6/12 biogas
effluent samples that exceed the limit of nitrate content in wastewater according to QCVN 14:2008/BTNMT and
2/12 vegetable samples have nitrate content exceeding the FAO/WHO limit. There are 12/12 biogas effluents
that exceed the allowable limit according to QCVN 40:2011/BTNMT for asen content. Besides, 12/12 vegetable
samples exceeded the limit content according to QCVN 8-2:2011/BYT, some samples were 3 times higher than
the allowed content. Research results show that vegetables eaten raw contaminated with bacteria, nitrate and
heavy metals are high risks to consumers' health.
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