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LOI GIGI THIEU
1. Tinh cép thiét

Qué 13 mdt loai gia vi phod bién va quan trong dbi véi nén kinh té. Cling nhu nhiéu loai cay
khdc, cAy qué cling c6 thé bi nhi&m céc kim loai ndng tir ngoai mai trudng. Tinh trang nhiém
kim loai ndng trong céc loai gia vi, bao gdm qué d3 duoc bao cdo & nhiéu qubc gia (Umit. D
et al. 2006; Baye et al. 2010; Nordin. N et al. 2013).

Cac co quan quan ly trén toan cau d3 ghi nhan su xuit hién cGa nhiéu loai kim loai ndng
trong thuc pham, bao gdm qué va tac dong tiéu cuc cla nd déi vdi sirc khde ngudi tiéu
dung. Vi vay, ho d3 thiét |ap hodc dang trong qua trinh thiét 1ap gidi han kim loai ning. Dé
tim ra gidi phdp cho nhitng van dé nay, Trung tdm Phat trién Kinh té Néng thon (CRED),
IDH, GREAT, ASTA va céac cdng ty xuat khau qué d3 khai xudng mot nghién ciru dé xac dinh
cac yéu té din dén lay nhiém kim loai n3ng trong qué va dé xuat cac gidi phap tiém nang
dé gidm 6 nhiém kim loai ndng cho nganh qué Viét Nam.

2. Muc tiéu nghién ctu

e Xac dinh con dudng tham nhap cla kim loai ndng vao cay qué;

e Dé xuat gidi phdp va nghién clru trong twong lai nham gidm thiéu tinh trang nhiém

kim loai ndng & qué



CHUONG 1: TONG QUAN TAI LIEU NGHIEN CUU

1.1.  Vién canh kinh té va thvong mai toan cau cho viéc phan phéi va xuét khdu san
pham cla qué Viét Nam
Phén phéi va sén phdm qué tai Viét Nam

Tai Viét Nam, cdy qué thudng duoc trong tv nhién & d6 cao 300 - 800m so v&i muc nudce
bién & nhiéu tinh nhu yén Bai, Lao Cai, Quang Ninh, Thanh Hoda, Nghé An, Quang Nam,
Quang Ngai, va & d6 cao 1000m trén vung nui tai tinh Ninh Thuan.

Viét Nam cé 3 loai qué dugc trong phd bién gdm Qué bi hay qué Trung Qubc (Cinnamomum

cassia), Qué thanh (Cinnamomum loureirii), Qué ranh (Cinnamomum burmanii)
Khu vue tréng qué & tinh Ldo Cai va Yén Bdi.

Qué duoc trong tai nhiéu vung cla tinh Lao Cai, chti yéu 1a Van Ban, B3o Yén, Bdo Thang va

quan Bac Ha. Vao cudi ndm 2021, tdng sé dat canh tac trong qué d3 1én tdi 45,000 ha.

Tinh Yén Ba&i cé hon 80,000 ha qué, dugc phan bé chd yéu & Tran Yén, V&n Yén, Van Chén,
Luc Yén va Yén Binh. Trong d6, huyén Van Yén chiém téng s6 dién tich |1a 45,000 ha trong
qué, chiém 55,7% tdng san luong qué cla toan tinh.

Khu vuce tréng qué & tinh Thanh Hod

Tinh Thanh Hod hién nay cé téng cong gan 100 ha trong qué trén toan tinh. Cay qué thuong
6 rdi rac trong vudn clia cac ho gia dinh va duoc trong cling vdi cac loai cay khac.

Khu vue tréng qué & tinh Qudng Nam va tinh Quéng Ngdi

Dién tich trong qué & tinh Quang Nam duoc udc tinh vao khodng 4,566 ha, chl yéu & cac
huyén Nam Tra My, Bc Tra My, Tién Phudc va Phudc Son. Trong d6, dién tich qué & huyén

Tra My chiém khodng 4,419 ha (Khuyennongguangnam.gov.vn).

1.2. Tén lwu kim loai n3ng trong thuc phdm



1.2.1. Kim loai ndng va cdc dnh hudng dén con ngudi

Kim loai ndng (HMs) duoc phan bd rong rii trong vo trai dat. Ching cé thé duoc phong
hoda tir cac thanh tao da tu nhién va ton tai trong mdi trudng & dang phu sa hoa tan trong
nudc hd, nudc bién va tram tich. Ngoai ra, kim loai ndng cling phat sinh tir cac hoat dong
clia con nguoi nhu khai khodng, hoat dong ndng nghiép, nudc thai sinh hoat va cac phuong
tién giao thdng. Vé khia canh sic khde, mot sb kim loai ndng rat can thiét cho co thé séng
va con ngudi va la nhitng nguyén t6 vi lvong khong thé thiéu (vi du: sat, k&m). Tuy nhién,
mot s6 kim loai ndng khac cé déc tinh cao cé thé gay anh hudng xau, hai dén strc khde con
ngudi va vat nudi. Nhdm kim loai ndng nay bao gdm thly ngan (Hg), Pb (Pb), cadmium (Cd)
va asen (As) (Abernathy., C et al. 1999 and US Department Health and Human Services,
2020).

M6t s6 nghién clru d3 chi ra rang cac kim loai ndng déc hai nhu Hg, Pb, As va Cd ton tai
trong mot s6 cay cd va cay gia vi (Jarup L., et al, 2009; Kippler M., et al. 2007; , Mirostawski,
J., et al. 2018; Wang P.F., et al. 2016). O nhiém kim loai ndng trong dat d3 trd thanh mot
van dé moi trudng ddc biét nghiém trong (Hazrat, A., et al. 2019). Kim loai ndng c6 thé ton
tai trong thuc vat vi nhiéu ly do, cé thé 1a do su hap thu kim loai ndng trong méi trudng va
cac hoat dong cla con ngudi nhu canh tac, hoat ddng cong nghiép, khi thai 6 t6 hodc 6
nhiém 1&n trong qua trinh ché bién va bdo quan qué. Khi con ngudi tiép xtc véi ham luvong
cao cac kim loai ndng ddc hai nay trong cac san pham tiéu dung, ching cé thé gay tac dong
tiéu cuc dén sirc khde con ngudi vé 1au dai (Dghaim, R. et al. 2015; Valko M. et al. 2006).
Uy ban Codex vé chat gay 6 nhiém trong thuc phdm (CCCF) dang trong qua trinh dé xuat
tiéu chuan MRL cho Pb (pb) trong gia vi (FAO.org). CCCF d3 thu thap hon 15.000 diém di
liu vé Pb trong cac loai thdo moc, gia vi va gia vi. Dua trén phan tich dit liéu ctia ho, CCCF
dang dé xuat thiét 14p cac gidi han khac nhau theo danh muc thdo méc va gia vi cé pham vi
tr 0,4-2,5ppm, bao gdm danh muc gia vi vd cay bao gdm qué va qué dua trén 448 mau gia
vi vd cdy. Cac mau vo cay cho thay nhiéu muc Pb tir 0,001ppm-23,8ppm, v&i mic trung

binh 1a 0,67 ppm va phan vi th& 95 la 2,48ppm (FAO.org).
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Su thay ddi vé ham luong kim loai ndng gitta cac loai gia vi d3 duwoc bdo cdo trong mot sb
tai liéu trvdc day. Nam 2010, Marian AsanteWah. N bdo cdo rang nong dd Pb d3 duaoc tim
thay trong 15 mau, (bao gdm cd mau qué va girng) cé ngudn gbce tir Ghana lan luot 13 107
va 119 mg kg-1. Trong nam 2016, Bua., D et al. cling do duoc ham lwgng Pb trong cac san
pham gia vi tai thi truong V. K&t qua cho thdy ham luong Pb cé trong qué, girng, nghé dao
dong tir 0,164 dén 2,923 mg/kg. Gia tri cao nhat duoc bao cdo (2.224 + 0,708 mg/kg) cling
twong tu nhu két qud tr mot nghién clru tir thi truong Han Qubc, duwoc bdo cdo 1a 2.635
mg/kg (Jaeyoung Shim, et al. 2019).

Krejpcio,Z (2006) d3 chi ra rang BO Y té Ba Lan d3 thiét 1ap MRL 1a 1,0 mg/kg d6i vdi Pb va
0,1 mg/kg Cd, ap dung cho “cac loai thuc pham va gia vi khac”, bao gdm qué cling vdi cac
loai thao mdc va gia vi khac. Bdo cdo cling cung cap dit liéu cho thay gan mét nra s mau
duoc kiém tra khéng dap rng cac gidi han dugc dé ra nay. Gid trj trung binh ctia ham luong
1a 1,49 mg/kg d6i v&i Pb va 0,14 mg/kg d6i véi Cd trong 12 mau qué dugc thi nghiém.
Trudc day, Bulinskir., et al (1995) d3 phat hién thady mirc dd 6 nhiém kim loai nang cao
hon trong qué trén thj tredng Ba Lan v8i mic Pb va Cd trung binh 1an luot 13 6,24 mg/kg va
0,2 mg/kg. Vao nam 2003, CHizzola r., et al. 2003 cling bao cdo rang néng d6 Pb duaoc tim
thay trong 14 cla cac loai cay gia vi bao gdm qué thudng cao hon so vdi cac bd phan khac
cla cay nhu than. Diéu nay cho thay rang 6 nhiém Pb cé thé do khéng khi, do 1a cay hap
thu Pb tir khdng khi, trong khi cac bd phan khac cda cay cé kha nang hdp thu Pb kém.

1.2.2. Gidi han cho phép cua kim logi nding cé trong thuc phdm tai mét sé thi trudng chinh

Vao ndm 2021, Uy ban chau Au d3 dua ra quy dinh mai vé gidi han du lvong t6i da (MRL)

dbi véi chi (Pb) trong cac loai gia vi d3 duoc thiét 1ap nhu sau.

Bang 1. Ham lwong chi téi da cho phép trong cac loai gia vi

Thuc phdm Ham luvong téi da cho phép (mg/kg)

Gia vi bao gdm qua, trai cay 0.6
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Gia vi la than ré 1.5

Gia vj la vo cay (bao gdbm qué) 2.0
Gia vi la nu, nhuy hoa 1.0
Gia vi la hat 0.9

Nhu d3 dé cip phia trén, Codex Alimentarius dang trong qua trinh thanh |ap nén gidi han
chi trong gia vi. Du thdo hién tai d3 dé xuat ra cac gidi han co hiéu luc ké tir thang 2 ndm

2022 nhu sau:

Bang 2. Codex Alimentarius dang trong qua trinh dua ra cac gidi han chi trong cac loai gia

vi
Thuc phdm ML (mg/kg)
Thao mdc dung trong nau &n
Céc loai thdo mdc dung trong nau &n (twai) (trir hwong thao) 0.25
Huong thao (tuoi) 0.5
Céc loai thdo mdc dung trong nau an (kho) 2.0
Gia vi kho
Gia vi lam tlr cdc b6 phan cla hoa (dinh hvong, trir nghé tay) 2.5
Gia vi lam tir hoa qua va cac loai qua mong (trir hdi va sumac) 0.8
Gia vj tir than, cG va ré 3.5
Toi 0.4
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Gia vi lam tlr vo cay 2.5

Gia vi lam tir cac loai hat (trir carom, can tay, thi 1a, mahlab, anh tuc va 0.8
mu tat)
Hat gidng can tay 1.5

O Trung Qubc, MRL dbi vdi luong Pb trong gia vi, bao gdm ca cac san pham qué 1a 3,0
mg/kg. MRL d6i v&i Thily ngan trong qué 1a 0,02 mg/kg (tdng Hg), duoc coi la thuc pham
danh cho ché @6 an udng dac biét. MRL clia Asen (As) duoc dat ra bang 0,5 mg/kg va dbi
vdi Cadmium bang 0,5 mg/kg (USDA, 2018).

Tai Hoa Ky, khong cé gidi han trong gia vi nao duoc thiét 1ap déi véi As, Pb, Hg va Cd trong
giavi. Thay vao do, FDA Hoa Ky danh gid mirc d6 an toan cla kim loai ndng theo tirng truwdng
hop. Tuy nhién, mét sb tiéu bang d3 dit ra tirng gidi han riéng. Vi du, bang New York cé
gidi han 1 ppm dbi vai Pb trong gia vi va d3 dé xuat viéc thiét 1ap cac gidi han thap hon déi
v&i Pb, asen vd co va cadmium trong cac loai gia vi. Tuong tu, tiéu bang California cling yéu
ciu phai cé canh bao dbi véi cac san pham cé chra ham luong kim loai ndng nhat dinh

(https://www.foodchemicalscodex.org/).

Céac co quan thiét |ap tiéu chuan khac trén toan cau cling d3 thanh 1ap céc tiéu chuan cho
gia vi, bao gdm 1SO va Food Chemical Codex (FCC). Dang chl y |a cac tiéu chuan duoc dé ra
clia FCC chi bao gdm céc gidi han dbi vai kim loai nang trong cac loai gia vi dugc st dung
lam  thuc pham bdé sung, nhung khdong phadi & thuc pham

(https://www.foodchemicalscodex.org/).

1.2.3. Téc déng cua viéc thdt chdt gidi han kim loai ndng dén tinh hinh xuét khéu qué cia
Viét Nam

Tong dién tich trong qué tai Viét Nam dang ting |én va sé duoc tiép tuc mé rong. Viéc md
rong dién tich trong qué & Viét Nam tir 60,000 ha (2016) Ién dén 110.000 ha (ndm 2021),

nhu vay trong tuong lai tdng san luong qué clia Viét Nam udc tinh s& vuot 40.000 tin. Tdng
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nhu c3u tr thi trudng dé tinh (Trung Déng, An D6, Thd NhTKY,...) s& khéng thé hap thu dugc
tdng san lvong Qué khai thac & Viét Nam, do vay nganh cdng nghiép qué & Viét Nam can
c6 co hoi mé rong hon nita sang cac thi trudng cao cap, trong dé cé My va Chau Au (SNV,
2021).

Tuy nhién, trong nhitng ndm gan day chinh phi cla mdt sd nuwdc phat trién d3 gidam MRL
clia kim loai ndng trong cac san pham gia vi. Diéu nay din dén gia tdng chi phi va rii ro danh
mat thij truong cho cac cong ty xudt khau ndi chung, va cac cong ty xuat khau qué néi riéng.
Mot s6 16 hang xuat khau qué ctia Viet Nam d3 bi tir chéi nhap khau vao M§ va Chau Au bdi
cac co quan quan Iy do phat hién thay cac ton du kim loai ndng trong san pham. biéu nay
khéng nhitng anh hudng dén hoat déng kinh doanh cla cong ty ma con anh hudng dén
thuong hiéu qué cda Viét Nam. va thi phan xuat khau Qué trong tuwong lai, vdi gia tri anh
hudng |én d&n gan 50 triéu USD (tinh theo gia tri danh nghia ndm 2019) (SNV, 2021).

Viéc xac dinh r& nguyén nhan cla hién twong ton du kim loai ndng trong san pham qué do
yéu td tu nhién hay do trong qua trinh hoat déng san xuat va dua ra cac gidi phap gidm
thiéu 1a hét strc quan trong. Nghién cttu nay khéng chi gép phan bao vé ngudi tiéu dung,
ma con cé y nghta trong viéc 6n dinh thi trudng qué toan cu va ddm bao su phat trién bén

vitng ctia nganh qué Viét Nam.
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CHUONG 2. DOI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Dia diém va pham vi nghién ctru

2.1.1. bia diém nghién ctru

Nghién ctru duoc thuc hién tai 02 ving trong qué chinh |3 Lao Cai va Yén Bai. Dong thoi

nhém tu van d3 14y mot s& mau b sung & 3 vung khac 1a Thanh Héa, Quang Ninh va Quang

Nam.

2.1.2. Pham vi nghién cuu

Nghién ctru duoc thue hién tir thang 12 ndm 2021 dén thang 9 ndm 2022.

Nghién ciru duoc tién hanh tai cac x3 sau cé san luvong qué 16n:

Tinh Lao Cai: cac xa Ban Cai, Nam Dét (Bac Ha), Tang Lodng, Son Ha, Phd Nhuan (Bao
Thang), x3 Liém Phu, Nam Tha (Van Ban).

Tinh Yén Bai: x3 Bao Thinh, Xuan Ai (Trdn Yén), Vién Son (Van Yén), An Luong (Van
Tran).

Quang Ninh: x3 Quang An, Huyén Bam Ha

Thanh Hod: Thi trAn Thudng Xuan va x3 Xuan Loc, Huyén Thudng Xuan

Quang Nam: X3 Phudc Kim, Huyén Phudce Loc.

2.2. NGi dung nghién ctru

Xac dinh céc cach hap thu kim loai ndng tiém tang cla cdy qué;

Dé xuit cac gidi phap va nghién clru trong tuong lai dé giam thiéu du luvong kim loai

nang trong qué.

2.3.Phuaong phap nghién ctru

2.3.1. Phuong phdp tiép cén van dé
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Dé xac dinh dugc con dudng thAm nhap cla kim loai ndng vao trong qué, trudc tién can
xac dinh cac yéu t6 anh hudng dén su sinh trudng, phat trién cla cy cling nhu cac yéu td

tdc dong dén thanh pham.
2.3.2. Phuong phdp thu thép di liéu thi cdp

Nhém nghién ciru d3 ké thira céc tai liéu, k&t qud nghién ctru lién quan & trong nudc va

qudc té; cac tai liéu k¥ thuat; quy chuan, tiéu chuan hién hanh.

Nhém nghién cru thu thap cac dit liéu vé diéu kién tu nhién (khi hdu, ddc diém vé dia chat,
dia hinh, thé nhudng, hé thdng thuy van, cac diéu kién kinh té-x3 hdi,...), quy hoach st dung
dat trong tuong lai, d&c biét viéc quy hoach cac khu vuc cé rdi ro 1ay nhiém kim loai ndng

cho céc vung trong qué hién tai hodc tuong lai

2.3.3. Phuong phdp thu thép di liéu so cép

Nhém nghién ciru d3 thu hdt sy tham gia cla nhiéu bén lién quan, bao gdm quan ly cdng
ty, cdng nhan nha may, quan ly co quan chinh quyén dia phuong va ndng dan dé thu thap
thong tin vé quy trinh sdn xuat, luong dau vao ndng nghiép duoc st dung, quy trinh van
chuyén va ché bién cling nhu rdi ro khi tiép xuc vdi kim loai ndng trong san pham qué.

Céac cudc phdng van chuyén sau d3 duoc thuc hién cung vdi chinh quyén dia phuong cap
huyén va chinh quyén dia phuong cap x3.

Phiéu khao sat dwoc phat cho cac 1anh dao va quan ly cla cac cong ty qué va cdng nhan
nha mdy dé thu thip thong tin vé quy trinh san xuat. Co thé xem bang ciu hdi tai:
https://forms.gle/t23jVnF7i3oqueds6

Cac nha nghién ctru cling tao cac nhém dé thao luan va phdng van ngudi dan & cac xa (10
nguoi dan/ xa * 6 xa).

2.3.4. Phuong phdp diéu tra Idy méu hién trudong

Hoat déng lay mau d3 duaoc thuc hién theo v kién chuyén gia, theo d6 chi ldy mau tai cac

khu vuc dwoc danh gid rdi ro cao theo thi ty uvu tién: Cac vung cé két qud ham lvong kim
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loai ndng trong san pham qué & mirc cao, cac ving gidp ranh cac khu, cum céng nghiép, cac
vung cé dac diém kién tao dia chat va cé thanh phan kim loai ndng trong da me.

(i) Céc mAu dat: Puoc 1dy theo TCVN 7538-2:2005 (ISO 10381 - 2:2002) tai cac khu vuc
trong Qué theo cac tuyén, mit cat dia hinh va dac diém dia chat tai 03 vi tri dinh, gitta va
chan doéi. Tang d4at 1ay mau: 0-30 cm va > 70 cm

Cac mau dat duoc 1y tai mo sat & x3 Chieng Ken, huyén V&n Ban, tinh Lao Cai.

Chi tiéu phan tich: Chi (Pb), Cadimi (Cd), Arsen (As), Thiy ngan (Hg).

(i) M3u khi:

Cac mau khi duoc 13y dé danh gid hién trang nong dd kim loai ndng trong khdng khi tir dé
kiém chirng gia thuyét kim loai ndng cé kha ndng di vao trong cdy. Nhém nghién clru dé
xuat chi ldy mau xung quanh khu cdng nghiép Tang Lodng do day la noi cé mat d6 giao
thong 1&n nhat trong cac x3 thudc pham vi nghién clru ngoai ra con cd cac nha may cla khu

cong nghiép co xa khi thai trong qua trinh sdn xuat phan bén, tinh luyén quang...

Tong s& mau lay 1a 8 mau, trong d mau 8 14y trudc clra nha may, cdc mau con lai 1a 13y tai

vung anh hudng
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Pho Lu

e Tran Phé Lu

Hinh 1. So d6 1y mau khdng khi xung quanh khu vuc Tang Lodng

Cac mau duoc 1y theo NIOSH 6009 va NIOSH 7300 cta Vién Qudc Gia vé An Toan Vé Sinh
Lao Dong. Chi tiéu phan tich gdm: Chi (Pb), Cadimi (Cd), Arsen (As), Thly ngan (Hg).

(iii) M3u qué

MAau qué tuoi |y theo dd tudi cé thé khai thac (tir 7 tudi trd 1én), 14y tai phan than cay, 13
va ré.

Mau kh6/mau d3 so ché: LAy ngau nhién mau tai cac cdng doan rira, bao I8p vd ngoai cung,
va sdy kho

M3au qué thanh pham duaoc 14y ngau nhién theo 16 san pham.

- Chi tiéu phén tich

Chi tiéu phan tich cho cac nén mau trén: Chi (Pb), Cadimi (Cd), Arsen (As), Thiy ngan (Hg).

(iv) MAu nudc
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MAau nudc duac lay theo céc tiéu chuan Viét Nam: TCVN 6663-1:2011 (I1SO 5667-1:2006),

TCVN 6663-3:2016 (ISO 5667-3:2012), TCVN 5994:1995 (ISO 5667-4:1987), TCVN 6663-

6:2018 (ISO 5667-6; 2014).

(v) MAu tham thuc vat

Tién hanh 1dy mo6t sé mau cay phan bé chi yéu trong rirng qué danh gid ham lvong Chi

(Pb), Cadimi (Cd), Arsen (As), Thiy ngan (Hg).

Province

Tinh
thanh

Lao cai

Bang 3. Bang tdng hop sé lugng mau d3 thue hién

Commune (district)

Xa (huyén)

Ban Cai (Bac Ha)
Nam Luc (B3c Ha)
Nam Dét (Bac Ha)

Son Ha (Bao Thang)

Phd  Nhuan (Bdo
Thang)
Tang Lodng (Bdo
Thang)

Liém Phu (Van Ban)

# Soil samples

taken

M3u dat

24
12

24

18

24

# Water
samples
taken

Mau nudc

H
Cinnamon
samples
taken

Ma3u qué

12

12

12

# Soil
samples
# Air
taken (in
samples
mine
taken
land)
_ (M3u khi)
MAau d4t
(04t md)
6
1
1
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Yén Bai

Quang
Ninh

Quang

Nam

Thanh

Hoa

Téng

Chiéng Ken (Van
Ban)

Nam Tha (Van Ban)
D3ao Thinh (Tran Yén)
An Luong (Van Tran)
Vién Son (Van Yén)
Xuan Ai (Tran Yén)

Quang An (Pam Ha)

Phudc Kim (Phudc

Xuan Loc (Thuong

24

24

24

24

24

12

12

264

12

12

12

12

12

108
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Hinh 2. So d3 |4y mau

b
[ 4
C d

G
Tran Yen
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2.3.5. Phuong phdp phén tich

Phong thi nghiém duoc chirng nhan ISO/IEC 17025:2017, Eurofins, d3 phan tich cac mau

bang cac phuong phép sau:

Bang 4. Phuong phap phan tich va gidi han phat hién

3 Phuong
STT | M3vach | M3u | Criteria | LOD LOQ, Ponvj | Tiéu chuin
phap
TCVN  8467:2010
VEOFX
1 As 0.06 0.2 meg/kg | (IS0 20280:2007) | HG-AAS
TCVN  6496:2009
VEOGS3
2 |l 0.01 0.03 | mg/kg | (IS0 11047:1998) | F-AAS
bat
TCVN  6496:2009
VEOGS8
3 Pb 0.1 0.3 mg/kg | (IS0 11047:1998 ) | F-AAS
TCVN  8882:2011
VEOJF
4 Hg 0.03 0.1 mg/kg | (IS0 16772:2004) | CV-AAS
5 VWO071 As 0.01 0.03 mg/kg | AOAC 2015.01 ICP-MS
6 VWO073 Cay Cd 0.01 0.03 mg/kg | AOAC 2015.01 ICP-MS
7 VWO072 qué Pb 0.02 0.05 mg/kg | AOAC 2015.01 ICP-MS
8 VWO074 Hg 0.01 0.02 mg/kg | AOAC 2015.01 ICP-MS
9 VWO071 As 0.01 0.03 mg/kg | AOAC 2015.01 ICP-MS
San
10 VWO073 ) Cd 0.01 0.03 mg/kg | AOAC 2015.01 ICP-MS
pham
11 VWO072 . Pb 0.02 0.05 mg/kg | AOAC 2015.01 ICP-MS
qué
12 VWO074 Hg 0.01 0.02 mg/kg | AOAC 2015.01 ICP-MS
0.0009 SMEWW
13 VEOFU As 3 0.0031 | mg/I 3114B:2017 HG-AAS
Nudc
0.0000 | 0.0003 SMEWW
14 | VEOGO Cd 97 2 mg/I 3113B:2017 GF-AAS
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0.0009 | 0.0031 SMEWW
15 | VEOGS Pb 5 7 mg/I 3113B:2017 GF-AAS
0.0002 | 0.0009 SMEWW
16 | VEOHM Hg 9 7 mg/I 3112B:2017 CV-AAS
. Internal( Ref AOAC
17 | VWO072 AT Pb 0.02 0.06 ug/m3 | 2015.01) ICP-MS

(Ngudn: Eurofins)
Ghi cha:

LOD: Gidi han phat hién

LOQ: Gidi han dinh luvong

ASS: Quang phd hap thu nguyén ti

ICP - MS: Quang phd khbi plasma va két hop cdm rng
2.3.6. Phuong phdp xi ly sé liéu

S&r dung phan mém Excel dé xi ly sé liéu diéu tra.
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CHUONG 3. PHAT HIEN CHINH VA THAO LUAN

3.1. C4c con dudng thadm nhap kim loai ndng vao trong qué
Dé xac dinh con dudng tham nhap cla kim loai ndng vao cay qué can xac dinh duoc yéu td
anh hudng dén sinh trudng va phat trién cla cay cling nhu yéu td anh hudng dén thanh

pham (Hinh 3)

Inorganic Organic Agrochemicals
manure fertilizer
Fetilizer I

industrial

Equipment for Sunplics

transport

Equipment for
harvesting

v
‘ Cinnamon plant Harvesting processing

"
Nature factors I %’ 4
~ . N
B ;

Hinh 3. So dd chdm sdc va ché bién

3.1.1. Nhitng phdt hién tir phéng vén va khédo sdt

Bang 5. Tém tat rdi ro khi phai nhiém vdi kim loai ndng

STT  Ngudn Pinh luvgng

1 DAt (va khai thac, ché bién khodng san - néu cd) Ton tai

2 Cay gibng va xen canh Khong chic chan

3 Co dai va céc sinh vat tu nhién khac Khong  bi  anh
hudng

4 Phan bén hitu co Khong  bi  anh
hudng
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5 Phan bdn vo co Khong  bi  anh

hudng

6 Nudc tudi cay Khong  bi  anh
hudng

7 Cac hé thdng tudi tiéu khac (VD: thubc trir siu) Bi anh hudng

8 Khong khi Khong chic chan

9 Nudc phuc vu cho viéc san xuat Khong  bi  anh
hudng

10 Cac cong cu va vat liéu khai thac Khong  bi  anh
hudng

11 Nguyén liéu ché bién (nha may) Khong chic chan

12 Nguyén liéu ché bién (tai nha) Khéng chic chan

(Ngubn: tu vén 2022 — Két qud khdo sdt tai dia phurong)
DPanh gia chung vé cac yéu té duoc cac chuyén gia khao sat cho |a cé anh hudng dén du
luvong kim loai ndng trong qué tai Lao Cai va Yén Bai cho thay céc yéu t6 nhu thé nhudng,
vat tv néng nghiép va hoat d6ng ché bién cé thé gdép phan lam tang nguy co phoi nhiém
kim loai ndng trong san pham qué. K&t qua khao sat cho thay cac yéu td khac cé thé cé anh
hudng nhung dudng nhu khéng dang ké, do d6 s& khong duoc xem xét trong nghién clru
nay. Bang chitng vé mdi twong quan gitta cdc nguyén nhan tdon du kim loai ndng va anh

hudng clia ching s& duoc trinh bay thém & phan sau (3.1.2)..
3.1.2. Phén tich kim loai néng trong khéng khi, nudc va dat
Cac nganh cong nghiép, dich vu va cac hoat ddng ddi séng thudng ngay cé kha niang anh

hudng gian tiép dén ham luvong kim loai ndng trong cay thdng qua dat, nudc va khéng khi.
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Theo dé xuat, két qua nghién clru vé dat va khong khi tai cac khu vue nghi ngd bi 6 nhiém

duoc thé hién nhu sau:
(i) K&t qua tr m4u khi

Cac mau khong khi duoc lay tai 8 dia diém (Bang 4) duoc xac dinh 1a cd nguy co cao chira
kim loai ndng. Nong d6 kim loai ndng trong tat ca cdc mau khdng khi déu rat thap va tuan
th quy chuan QCVN vé khong khi xung quanh (Bang 4).

Nong dd Pb trong khéng khi trong cdc mau phan tich dao déng tir 0,02 dén 0,15 pg/m3.
Ham luong cao nhat phat hién duoc 1a tir cadc mau 1y tai khu vue doc Qubce 16 151. Tuy
nhién, khong cé mau khéng khi nao vuot Quy chuan QCVN vé chat luvong khdng khi xung
quanh (QCVN 05:2013/BTNMT) dugc &p dung d6i v&i bui Pb. Thuc t&, mau khi cd ham luong
cao nhat thip hon quy chudn cdia QCVN khoang 10 lan.

Chi phat hién 1 mau khéng khi c6 ham lugng Cd cao hon gidi han clia phuwong phép 1a 0,03
g/m3. Tuy nhién, mau van thap hon 13 1an so vdi tiéu chuan cla QCVN vé chat doc hai trong
khéng khi xung quanh (QCVN 06:2019/BTNMT). Nong d6 As va Hg trong khéng khi tai ca 8

vi tri 1dy mau déu thip hon gidi han phat hién ctia phwong phép

Bang 6. Ndng dé kim loai ndng trong mau khdng khi

Pb As Hg Cd
STT Tén Dia diém
ug/m3
Gan dudong lién x3

1 VSCN-KK-Q1 0.08 <0.05 <0.02 <0.05
Xuan Giao - Son Ha

Gan dudng lién x3

2 VSCN-KK-Q2 0.08 <0.05 <0.02 <0.05
Xuan Giao - Son Ha
Gan dudng lién x3

3 VSCN-KK-Q3 0.02 <0.05 <0.02 <0.05
Xuan Giao - Son Ha

4 VSCN-KK-Q4  Khu vuc trong qué 0.05 <0.05 <0.02 <0.05
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Pb As Hg Cd

STT Tén Dia diém
ug/m3

5 VSCN-KK-Q5  Khu vuc trdng qué 0.06 <0.05 <0.02 <0.05
Gan duong Qubc 16

6 VSCN-KK-Q6 0.06 <0.05 <0.02 <0.05
151
Gan duong Qubc 16

7 VSCN-KK-Q7 0.15 <0.05 <0.02 <0.05

151

Khu cbng nghiép
8 VSCN-KK-Q8 0.03 <0.05 <0.02 0.03
Tang Lodng

(ii) Két qua tir mau nudc

Két qua xét nghiém 4 mau nudc cho thiy ndng d6 pH clia nudc & mirc trung tinh, ndng do
phan tich cla c3 4 loai kim loai nang (As, Cd, Pb va Hg) déu dudi mirc phat hién clia phuong

phap xét nghiém ( Bang 7).

Bang 7. K&t qud mau nudc tai tinh Yén Bai

M3u Pb (mg/l) Cd (mg/1) Hg (mg/1) As (mg/l) pH
Nudc
Khong phat Khong phat Khong phat Khong phat
thuong 6.28
X hién hién hién hién
nguon

Nudc ha Khong phat Khong phat Khong phat Khdong phat

i 6.35
nguodn hién hién hién hién

Nudc sinh

hoat (trwvdc Khong phat Khong phat Khong phat Khdong phat

khi qua b& hién hién hién hién >3
loc)
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Nudc sau
Khong phat Khong phat Khong phat Khong phat

khi qua bé 6.24
hién hién hién hién

loc

LOD=0.001 (LOD=0.0001) (LOD=0.0001) (LOD=0.001)

(iii) K&t qua tir mau dat

Pb va As duagc phat hién trong 100% s6 mau lay tir |6p dat dau tién (30 cm), trong khi Hg
duac tim thdy trong 60,2% s6 mau va Cd trong 9,0% s mau (Bang 8). Twong tu déi vdi 1dp
dat thi hai (70 cm), Pb dugc phat hién trong 100% s6 mau, As trong 98,5% s6 mau, Hg
trong 55,6% s mau va Cd trong 2,3% s6 mau. Tat ca cdc mau con lai nam dudi gidi han
phat hién ctia phuwong phap phan tich chat lvong dat déu khéng cé gia tri phan tich thong
ké.

Nong do Pb trong dat dao dong tir 2,7-82,9 mg/kg dbi vai I8p thi nhat va 1,2-78,0 mg/kg
dbi véi 16p th hai. Trong d6, xuat hién 1 mau & tang dat th nhat va 1 mau & ting dat thu
hai (chiém 0,75% tong s6 mau dinh lwong) cé ham lwong Pb vuot tiéu chudan QCVN (QCVN
03-MT: 2015/BTNMT: 70 mg/kg). Cadc mau dat cé ham lwong Pb sat tiéu chuan QCVN va
vuot tiéu chuan QCVN vé ham luvong Pb déu duoc 1ay tai vung trong qué Dao Thinh (Yén
Bai), gdm cac mau D1-DT5; D1-DT10 va D2-DT7. Ngoai ra, ving trong qué tai x3 Vién Son
(Yén Bai) cling c6 ham luvong Pb 1én t&i 41,6 mg/kg duwoc phat hién tai mau D1-VS6. Cé thé
thay khong cé su chénh Iéch ddng ké vé nong d6 Pb gilta hai d6 sau cla cac |dp dat (p=0,05)

(Bang 8).
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Bang 8. Théng ké gia tri trung binh cla ndng d6 kim loai ning trong dat

. QCVN 03-
Pham vi bién ddi [Y nghta
MT:2015/BTNMT
Dd sdu [Kim loai|Sé mau
Pat néng | Patrirng
mg/kg
nghiép
11.62+10.4| 70 100
Pb 133 2.73-82.9
Lop dit >
thd  |As 133 0.36-39.8 5.69+6.11 | 15 20
nhat  |Hg 80 0.06-0.35 0.15+0.05 | - -
Cd 12 0.02-0.5 0.1+0.14 | 1.5 3
Pb 133 1.16-78 11.6448.85| 70 100
Lép d4tAs 131 0.23-44.3 6.52+7.11 | 15 20
thr2  |Hg 74 0.06-1.18 0.17¢0.17 | - -
cd 3 0.03-0.12 0.08+0.04 | 1.5 3

Ghi chu: VR duoc biéu thi bdng gid tri nhd nhdt - gid tri 16n nhét

Gid tri trung binh duoc biéu thj bdng trung binh céng * dé léch chudn (SD)

Ham lvong As trong dat dao dong tir 0,4-39,8 mg/kg dbi vdi I6p dat thi nhat va 0,2-44,3
mg/kg d6i v&i I8p dat thi hai.Trong d6, 6 mau tir 1&p thi nhat va 12 mau tir I8p tht 2 (1an
lwot chiém 4,5% va 9,1% tdng sé mau dinh lvong) c6 ham luong As (15 mg/kg) trong dat
vuot tiéu chuan QCVN. Cac mau lay tir tang thi nhat vuot tiéu chudn QCVN |a mau trong
rirng qué tai Ban Cai, Phi Nhuan va Nam Dét (Lao Cai). Cac mau lay tir I8p the hai vuot tiéu
chuan QCVN tir (D1-BC2; D1-BCY; D1-BC10; D1-) PN7; D1-PN8; D1-ND7) va tir Ban Cai, Ph
Nhuan, Nam Dé (Lao Cai), Vién Son (Yén Bai)
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Ham luong Hg va Cd dao ddng tir 0.06-1.1.8 mg/kg va 0.02-0.50 mg/kg déu nam trong gidi
han cho phép theo tiéu chuan QCVN. Nong d6 Hg duoc tim thiy trong mau dat thi nhat
thap hon so vdi mau dat thit hai cé thé gidi thich do qua trinh béc hoi oxy hoa. Nguoc lai,

ndng d6 Cd khong cé nhiéu su thay déi rd rét theo d6 sau cla céc 1dp dét.

M6t sb vung cd nong dd Hg cao dang chu y |a Vién Son (Yén Bai) va Nam Dét (Lao Cai), vai
ndng dd Hg trong |&p dat thi hai lén téi hon 1 mg/kg (D2-VS8 va D2-ND8). Ngoai ra, tai mot
s6 tinh nhu Liém Phu (Lao Cai) va An Luong (Yén Bai - diém 1ay m&u D2-LP10 va D2-AL28)
cling tim thay néng dd Pb cao dang chl v & tang dat the hai la 0.1mg/kg va & tang dat thu
nhat tai Phudc Kim (Quang Nam - diém |ay mau D1-PK4;D1-PK6) cé nong dd >0.2 mg/kg.
Cé thé thdy, nong dd Pb va As tai mot s6 vj tri d3 cao vuot tiéu chuan QCVN cho diéu kién
dat néng nghiép; néng d6 Hg va Cd thudng dao dong va thinh thodng cé nai cd ndng dd

Cao.

Dé biét nguyén nhan ton du kim loai ndng trong dat, can tién hanh danh gia twong quan
ham luong kim loai ndng gitta I¢p dat thi nhat va thi 2 tai cac vi tri 1y mau. Qua phan tich
cho thdy ndng d6 Pb va As trong Idp thit nhat va 1dp 2 cé mdi lién hé chat ch& véi nhau (R
>0,25; n=131-133; p = 0,05) (Hinh 4). Cé thé thay cac mau gan va&i dudng hdi quy Iy thuyét
bi nhiém kim loai ndng chit yéu do cac dic tinh cla dat. Cac mau & xa dudng hdi quy ly
thuyét nhiém kim loai ndng tir d4t cé thé do cac yéu td bén ngoai gy ra, chang han nhu xa

thai truc tiép, boi 1dng, x6i mon, v.v.
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Hinh 4. Tuong quan ham lvgng kim loai ndng gitra tang dat th& nhat va tha hai

Trong phan tich cho thay cé su khac biét dang ké vé ndng dd kim loai nidng gitta cac tinh
duoc nghién ctru (p < 0,05) (Bang 9). Ham luong trung binh cla Pb trong dat trong qué tai
Lao Cai, Yén Bai va Quang Nam lan luot 13 9,7-10,3 mg/kg, 11,8-13,7 mg/kg va 17,6-24,0
mg/kg, v3i ndng do trung binh cao nhat & Quang Nam, trung binh & Yén B&i va thip nhit &
Lao Cai. Ham lwong As trung binh tai Lao Cai, Yén B&i va Quang Nam lan luot 1a 7,2-8,5
mg/kg, 4,0-4,4 mg/kg va 0,6-0,8 mg/kg. C6 thé thdy, ndng d6 Pb trung binh & Lao Cai thap
hon Yén B&i va Quang Nam trong khi ndng d6 As cé xu hudng nguoc lai. Su khac biét nay
cé y nghia thong ké vai p < 0,05.

Phan tich trén cling chirtng minh duoc cd su khac biét vé ndng do kim loai ndng trong mdi
tinh thanh, duoc phan anh bdi dd 1éch chuan trong Bang 9. Tuy nhién khéng thay su khac

biét dang ké vé nong d6 Hg gitta cac tinh. Hon nita, khéng cé du sé lwvong mau ¢ ham
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lvong Cd phat hién duoc dé xac dinh duoc su khac biét trong thong ké gitta cac tinh (P =

0,05) (Hinh 5).

Bang 9. So sdnh ndng dd kim loai ndng trong d4t tai cac dia diém

Néng dé kim loai nang (mg/kg)
Db sau | Kim loai Lao Cai Yen Bai Quang Nam
Lao Cai Yén Bai Quang Nam
Pb 9.69+4.99°2 13.72+15.7° 17.57+5.91°
Tang
As 7.2+£6.7° 4.02+2.92° 0.81+0.58&¢
thi
. Hg 0.16%0.05° 0.15+0.06° 0.22¢°
nhat
Cd 0.03£0.242 0.05%0.02° 0.26%0.242
Pb 10.34+6.23° 11.84+12.132 | 24+7.32°
Tang As 8.49+7.78° 4.36+3.59° 0.56+0.2¢
thr2 | Hg 0.17+0.18° 0.17+0.16° 0.122
Cd 0.1° 0.07£0.06° -

Ghi chu: Gid tri trung binh duoc biéu thi bdng Trung binh céng * dé léch chudn (SD)

a.b.c: Chénh léch nhd nhat (LSD) tai p = 0.05

Néng @b chénh léch khi ®® < cd gid tri khdc nhau
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Pb (mg/kg) As (mg/kg) Hg (mg/kg)
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Hinh 5. Biéu dd so sanh ndng dd kim loai ndng cé trong dét tai cac tinh thanh
Nham danh gid khd n3ng anh hudng tir khi thai giao théng va khu cdng nghiép dén ham
luvong kim loai ndng trong dat, cadc mau bd sung d3 duac thu thap ti khu cong nghiép Tang
Lodng.
Nhom du an d3 phdi hop vai S Nong nghiép va Phat trién Nong thdn tinh Lao Cai, ldy mau
tai Mo Sat, x3 Chiéng Ken, huyén Van Ban, tinh Lao Cai. K&t qua phan tich s& duoc thé hién

trong Bang 10.

Bang 10. Két qua phan tich mau d4t tai Chiéng Ken

Unit: mg/kg
Don vi: mg/kg
M3u dét Tiéu chudn phan tich
Pb As Hg Cd
CK1 (Chiéng Ken 1) 26.5 7.26 0.33 LOD<0.03
CK2 (Chiéng Ken 2) 48.6 9.43 0.36 0.13

33



CK3 (Chiéng Ken 3) 47.1 11.8 0.19 0.036

QCVN 03-MT:2015/BTNMT | 100 20 - 3

(forest land)

QCVN 03-MT:2015/BTNMT: Quy chudn k¥ thudt qudc gia vé gidi han cho phép ctia mét sb

kim logi ndng cé trong dat

Cé thé thay qua Bang 10, két qua phan tich cdc mau quing cho thay ham luvong Pb dao
déng tir 26,5 dén 48,6 mg/kg, As dao dong tir 7,26 dén 11,8 mg/kg, Cd tir 0,036 dén 0,13
mg/kg va Hg tir 0,19 dén 0,36 mg/kg.

M&c dU cdc gia tri trén déu nam trong tiéu chuan QCVN (trir Hg do chua cé quy dinh), tuy
nhién so vdi gia tri phan tich trong cac mau dat thi ham luvong Pb, As tai khu vuc quing cé

su chénh léch 1dn hon, thuong xay ra bién ddng va cé gia tri cao hon so vdi cac vung khac.
3.2. Hién trang tdn luu kim loai ndng trén san phdm Qué

3.2.1. Két qué phén tich kim logi néng trén cdy qué

MAau qué tuoi duoc ldy bao gdm vd qué tuai (sb luong mau nhu mo ta tai chuong 2), 13 tuoi
va ré cay qué tuoi (bd sung tai mot sd vi tri). Do thi phan vé qué sdo chiém ty |1& I6n trong
cac dbi twong duoc danh gid, nén trong phan 3.2.1, néng d6 kim loai ndng trong vé qué
twoi dugc danh gid xem nhu hién trang ton lwu cla kim loai ndng trén san pham qué.

V&i tdng s6 148 mau duoc thu tai cac tinh, s6 lwvong mau cé thé dinh lvong ham luong kim
loai ndng trong vd qué 1an luot 1a 100%; 28,4%; 18,9% va 100% db6i vai kim loai Pb, As, Hg
va Cd. TAt ca cac mau con lai thip hon gidi han phat hién cla phuong phap phan tich chat
luvong thuec pham khdng st dung trong phan tich théng ké. Két qua trung binh vé nong d6
cac kim loai nang trén san pham qué thu mau tai 05 dia gidi hanh chinh duoc biéu dién

trong bang 11.
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Bang 11. So sanh ndng do kim loai ndng trung binh trong qué tai cac dia phuong

Nong d6 mau tuoi (mg/kg)
Tiéu chi Dbi twong
Pb As Hg Cd
0.33+0.21 0.06+0.05 0.03+0.01
Lao Cai 0.18+0.10 (0.54)
(0.89) (0.24) (0.04)
0.37+0.27 0.04+0.02 0.02+0.01
Yén Bai 0.19+0.12 (0.56)
(1.67) (0.09) (0.03)
Theo dia 0.23+0.09
Quang Nam 0.03 - 0.11+0.03 (0.16)
phuong (0.35)
0.23+0.09 0.05+0.01
Quang Ninh - 0.21+0.06 (0.27)
(0.34) (0.06)
0.35+0.19 0.11+0.04
Thanh Hda - 0.15+0.07 (0.27)
(0.62) (0.14)

S6 trung binh + D4 Iéch chudn (Gid tri tbi da duoc phdt hién)

Nong dd Pb trong san pham qué dao ddng tir 0,06-1,67 mg/kg trong khi ham luong As trong
san pham qué dao ddng tir 0,02-0,24 mg/kg. Nong d6 Hg trong cadc mau qué hau hét khdng
duoc phat hién trong cdc mau. Tuy nhién, Hg d3 duoc phat hién trong mot s& mau & tinh
Lao Cai va Yén Ba&i. Nong dd Cd nam trong khodng 0,03-0,56 mg/kg.

So sanh ndng dd kim loai ndng trong qué gitta cac dia phuong st dung phuong phap xac
dinh sai sb cd y nghia nhd nhat cho két qua nhu sau: Khdng cd su khac biét vé ham luong
Pb trong qué gitta cac mau thu tai tinh Lao Cai va Yén Bai nhung ca hai tinh cd gia tri nay
cao hon so vdi cac tinh (Thanh Héa, Quang Ninh va Quang Nam ). Hg chi duoc phat hién
trén cdc mau thu tai dia ban Lao Cai va Yén Bai trong khi dudi ngudng do & cac dia ban
khac. TAt ca cac thong sb con lai nhu As, Cd khéng cé su khac biét gilta cac dia phuong

nghién cru vdi p < 0,05. (Hinh 6)
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Hinh 6. So sdnh ndng dé kim loai ndng trong qué gitra cac dia phuong

Tém lai, sdn pham qué cla cac dia phuong bi nhiém ban céc kim loai ndng Hg, Pb va Cd
nhung chuwa vuot gid tri ti da cho phép cla Viét Nam va mot s6 thi trudng xuat khau. Hién
twong ton du Pb va Hg trong san pham qué san xuat trén dia ban 2 tinh Lao Cai va Yén Bai
cao hon so vdi cac dia phuong khac.

Trén mau qué thanh pham thu tai mot s6 nha may, nong d6 Pb nam trong khodng 0,16-
3,12 mg/kg, ndng d6 Cd nam trong khoang 0,35-0,59 mg/kg dang luvu y mdu QNM1-CV cd
ham luong Pb 13 3,12 mg/kg dong thoi cling cé ham luvong Cd 1a 0,59 mg/kg vurat quy chuan

clia mdt s6 thi trudng vé ndng d6 cla cac kim loai nay trong thuc pham (Bang 12).
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Bang 12. Néng dd kim loai ndng trong c4c san phdm qué thanh phadm

] Néng do (mg/ke)

Ky hiéu mau

Pb As Hg Cd
QNM1-CV 3.12 0.07 <0.007 0.59
QNM2-BV 0.19 <0.01 <0.007 0.35
QNM3-Ob 0.58 <0.01 <0.007 0.5
QNM4- Qv 0.17 <0.01 <0.007 0.39
QNM4-QV-QC 0.16 <0.01 <0.007 0.39
QCVN 8-2:2011/BYT 2.0 5.0 0.05 1.0

Tém lai, tt cd cac mau qué tuaoi va hau hét cac mau qué thanh pham déu dam bdo QCVN
vé ham luong cac kim loai ndng trong thuc pham tuy nhién mét sé mau vuot QCVN vé ham
luvong Pb, vurot tiéu chuan clia mot sb thi trudng vé ham luong Hg va Cd MRLs.

3.2.2. Anh hudng cia mét sé yéu tb dén tdn lwu kim logi néng trén sén phdm qué

a. Tich Idy kim logi ndng tir dét

Can c hién trang nong d6 kim loai ndng trong dat (muc 3.1.2) va ndng dd kim loai ndng
trong qué thanh pham (muc 3.2.1) nhan thay mot sé dia diém 6 nhiém hodc nhiém ban cao
vé kim loai ndng trong dat thi cling cd diu hiéu nhiém ban kim loai nang trong vé qué. Do
g6, mbi quan hé giltta ndng dd trong dat va nong doé trong cay duoc danh gid nham xac dinh
muc dd anh hudng cla dat dén tich I8y kim loai ndng trong cay qué. St dung phuong trinh
twong quan dang logarit dé biéu dién mbi quan hé gitta ndng d6 kim loai trong cay va nong
d6 kim loai trong dat, phuong trinh cé dangy = a In(x) + b trong dé v 1a néng d6 trong dat,
x 1a ndng dd trong cay, a va b |a cac hé sé hoi quy. Hé sé tuang quan (r) va hé sb hdi quy
(R2) duwoc st dung dé mé td mirc dd chdt cla twong quan nay. Cac dd thi tuong quan duoc

trinh bay trong hinh 7 va bang 13.
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Két qua cho thay gilta ham luong Pb, Hg trong d4t va trong cay khong cé mbi tuong quan
c6 y nghta thdng ké. Cac hé s6 tuong quan 1a 0,050 va 0,072 twong ¢ng cho Pb va Hg. Tuy
nhién, v&i cadc mau bd sung, cé thé quan sat thdy mdi twong quan. Cé mdt mdbi twong quan
nhd gilta ndng d6 dat va qué ddi vai As (R=0,585). Trong khi do, tuong quan giita Cd trong

cay va trong dat |a tuong quan nghich v3i hé s tuwong quan -0,249 tuong ng vai s6 luong

14 mau.
Dat Pb As
(mg/kg) 60 “
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o 40
40
[ J 30 [ J
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Hinh 7. Tuong quan vé& ndng dd kim loai trong d4t va san phdm qué

38



Vi gia thiét du lvong kim loai trong cay ty 1é thuan véi ndng d6 trong dat, kiém dinh tuong
quan t cho k&t qua nhu sau: ndng dd kim loai ndng trong cay so vdi nong d6 trong dat twong
quan khéng dang ké. Pb trong cay tuong quan khéng dang ké véi Pb trong dat @ muc p =
0,0,5(Z=1,724 < 1,978 ); As va Hg trong d4t va trong cay tuong quan vdi nhau @ mirc p =
0,05 (twong ing vdi Z = 6,289 va 3,087 so vdi t = 2,030 va 2,086 tuong ing) nhung khong
dat ngudng vé y nghta thdng ké; trong khi tvong quan gitta Cd trong dat va trong cay khong
cé vy nghta @ mirc p = 0,05 (v&i Z = 1,160 < 2,179). Hé sb tuong quan cé thé thap do anh
hudng cla nhiéu yéu td bén ngoai khac nhu khi tuong, ngudn nudc, tap quan canh tac, tudi
cay, v.v. Tém lai, khdng ton tai méi tuong quan cd y nghia thdng ké gitta ndng dé Pb, As,

Hg, CD trong dat va trong cac san pham qué.

Bang 13. Kiém dinh tuong quan gitta ndng dé kim loai trong dat va trong san pham

qué
Théng sé

Pb As Hg Cd
Chi tiéu théng ké
S6 lvong mau 134 37 22 14
Phuong trinh tuong quan | 1.073In(x) | 8.941In(x) | 0.036In(x) | -0.077In(x)
(y=) +13.003 | +36.33 +0.303 -0.028
Hé s6 twong quan (R) 0.050 0.585 0.072 -0.249
Gid tri kiém dinh (2) 1.724 6.289 3.087 1.160
t kiém dinh (p = 0,1) 1.656 1.690 1.725 1.782
t kiém dinh (p = 0,05) 1.978 2.030 2.086 2.179

Ghi chu: sé lvong mau = cdc cdp méu cé thé dinh lwong cla cd qué va dat

Twong quan cé y nghia (tai p = 0,1 hodc 0,05 va sé béc tv do bdng n-2) khi Z > t

b. Hé sé tich Iiiy sinh hoc (BCF) cta kim loai néing trong cGy
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Dua vao méi quan hé gitra dat - cay va vi tri tich Ty kim loai n3ng & cac bd phan khac nhau

clia cay qué, xac dinh hé s tich Iy sinh hoc (BAF) cla kim loai ndng trén vo qué.

Bang 14. Hé sé tich Ity sinh hoc (BAF) cta kim loai ndng trong cay qué

Kim loai Qué Duong xi

Trung binh VR Trung binh VR
Pb 0.03810.034 0.003-0.363 0.53240.231 0.228-0.715
As 0.01+0.01 0-0.05 0.09140.044 0.031-0.129
Hg 0.16+0.066 0.057-0.362 0.182 -
Cd 4.809+3.113 0.28-11.47 - -

Ngudn: Nhém nghién ciru (2022)

Ghi chu:

a. Pham vi bién d@éi (VR) duoc biéu thi bang murc tbi thiéu -+ tbi da

b. Gid tri trung binh céng duoc biéu thi bang trung binh céng + dé léch chuén (SD)

c. BCF = Néng dé kim loai néing trong cdy/Néng dé kim loai néng trong dét

Két qua (bang 14) cho thay hé s tich Iy sinh hoc cla As trong qué 13 0,01. Hé sb tich Ity
sinh hoc clia Pb, Hg va Cd lan luot 13 0,038, 0,16 va 4,809. Két qua nay |a do vd qué chi tich
Uy 1% - 16% so vé&i khad ndng hdp thu ctia dat cac kim loai As, Pb, Hg, tuy nhién tich Ity Cd
trong vo qué cao gip gan 5 1an -11 lan so vd&i kha ndng hap thu Cd cla dat. K&t qud nay
twong tu véi su phan bé kim loai & cdc phan khac nhau clia cay. So sanh gitta cay qué va cay
duong xi (dai dién cho thdm thuc vat) tai cung moét diém khao sat cho thiy cay duong xi
hap thu Pb va As manh hon cdy qué, cay qué hut Hg cao nhung khéng hat Cd. Mac du so
sanh chi mang tinh chat twong dbi (do so sanh gitta toan bd cay vai cac bd phan khac nhau

cla cay; so sanh gilta cay lau ndm va cay ngan ngay) nhung két qua nay phu hop véi nhiéu
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nghién clru khac vé xu hudng tich Ity kim loai ndng trong cay va canh bdo nguy co nhiém
Cd, gay lo ngai vé chit lvong san pham tur vo qué.

c. Swtich iy kim logi ndng trong cdc bé phén cua cdy qué (chia sé bdi Céng ty TNHH Hurong
gia vi Son ha)

Cay qué trong trén dat nhiém kim loai ndng s& hap thu cac kim loai ndng dé vao md théng
qua nhiéu con dudng khac nhau. Cong ty TNHH Huong liéu gia vi Son Ha d3 chia sé mot
nghién ctru nhé duoc thuc hién vai 15 mau dugc thu thap tai cac xa cla tinh Lao Caiva Yén
Bai dé kiém tra su phan b6 kim loai ndng trong v, 14 va ré cla cay qué. Két qua nghién clru

duoc trinh bay trong (Bang 15)

Bang 15. So sdnh ndng d6 kim loai ndng trung binh & cac phan khic nhau cia qué

Tiéu chi DPéi twong | Nong d6 trong mau tuoi (mg/kg)
Pb As Hg Cd
Theo bo | Vo 0.331£0.23 0.06%£0.04 0.03£0.01 0.18+0.10
phan cia (1.67) (0.24) (0.04) (0.56)
cay La 2.98+1.77 (6.62) | 0.31+0.21 0.06+0.03 0.15+0.07
(0.67) (0.11) (0.27)
Ré 2.39+2.64 (10.6) | 0.2140.21 0.03£0.01 0.12+0.09
(0.69) (0.04) (0.35)

(Ngubn: Céng ty TNHH Huong gia vi Son Ha)
Ghi chu: Két qud duoc biéu thj dudi dang trung binh cdng + @6 léch chudn (gid tri Idn nhét)
QCVN 8-2:2011/BYT: Quy chudn ky thudt quéc gia vé gidi han cho phép 6 nhiém kim loai
ndng trong thuc phdm (gia vi)
Cac mau bd sung duoc st dung dé phan tich nong d6 kim loai ndng trong ré qué cho thay

gia tri phat hién trung binh la 2,39; 0,21; 0,03 va 0,21 mg/kg Pb, As, Hg va Cd tuong &ng.
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Cac miu bo sung duoc sir dung dé phan tich ham luong kim loai ndng trong 13 qué cd gia

tri phat hién trung binh la 2,98; 0,31; 0,06; 0,15 mg/kg Pb, As, Hg va Cd tvong ng (Hinh 8).

Pb(mg/kg) ~ 100%

50%

0%
As (mg/kg) ~ 100% )
mRe
mLa
mVo

50%

0%
Hg 100%

(mg/kg)
50%

0%
Cd(mg/kg)  100%

50%

0%

TB

LPS E—
LP5 M
XA10 EE—
QNT3
NT3 E——
SHIO —
ND6 I
LP2
NDS I
NT4 EE—
NT! E—
BCS I
BCll ——
PN2 IS

LP8

Hinh 8. Phan bd cta kim loai nang trén céc bo phan khéic nhau ctia cay qué

Nhu vay so séanh vai két qua trung binh ndng dé kim loai ndng trong vd qué, nong do Pb va
As trong 1& va ré qué cao hon nhiéu |an lugt chiém trung binh 42-52% (d6i vdi Pb) va 37-

54% (d6i vdi As). Trong khi ham luong Cd & vé qué cao hon cac bd phan con lai (chiém 45%);
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ham luong Hg thudng cao nhat & 13 va twong duong nhau gitta cac bd phan con lai (Ian luot
1a 54% so v&i 22-24%). Ty & phan tram |a tuong dbi do khéi lwong cla cac bd phan khac
nhau nhung cling phan nao xac dinh duoc xu hudng tap trung cda kim loai trén cay qué.
Tém lai, kim loai As, Pb va Hg tip trung & ré, 1a clia cay qué trong khi Cd cd xu huéng tap
trung & v qué. Khi do trong 04 thdng sb kim loai ndng duwoc xem xét, Cd 1a théng sb cd
murc dd rui ro cao hon so vai cac thdng sé con lai do ty 1& tAp trung trén vo 16n.

Cong ty Son Ha cling chia sé nghién clru doc 1ap vé mau 13 qué tuai va mau voé qué lay tur
ngon, canh, than, ré qué dugc thu hoach tir ving nguyén liéu & Lao Cai va Yén Bai. Cac mau
qué duoc danh gia rieng két hop véi cao 1&p biéu bi bén ngoai clia vé qué duoc thu thap.

Két qua vé ndng do6 kim loai ndng trung binh trong cadc mau thu duoc nhu sau (Bang 16):

Bang 16. So sanh ndng dd kim loai ndng trong cac bd phan khac nhau cta cdy qué

khi thuc hién gidi phap bao bd 18p biéu bi ngoai

Céng thic | Phan Pb As Hg |Cd

L3 0.67 | 0.03 [0.03 | 0.05

V6 canh 1.53 | 0.05 |0.03 |0.31

Péi chirng | V4 ngon 1.20 | 0.03 |0.03 |0.31
(mg/kg) 8 6 4 6
Vo than 0.77 | 0.02 |0.03 |0.32

Vo gbc 0.48 [0.02 [0.03 |0.37

Bao biéu | Vo ngon 0.09 | 0.01 |0.01 |0.28
bi(mg/kg) 3 3 2 7
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Vo than <0.0 | <0.0 |0.01 |0.27

Vo gbc 0.03 [0.01 [0.01 |0.35

V& ngon 923 |63.8 | 64.7 |9.18
0 9 1
Hiéu qua | Vo than 97.4 | 285 | 675 | 13.6
(%) 3 7 7 2
Vo gbc 92.8 |50.0 | 67.6 |5.36
3 0 5

Ham lwong Pb cla vd qué sau khi bdc I8p biéu bi bén ngoai (goi tat 1a bdc vd) gidm tir 0,778-
1,539 mg/kg xubng con 0,035-0,093 mg/kg. Ham luong As sau khi béc vé gidm tir 0,024-
0,036 mg/kg xudng 0,012-0,013 mg/kg. nong d6 Hg giam tir 0,034-0,037 mg/kg xudbng
0,011-0,012 mg/kg; Nong d6 Cd gidm tir 0,310-0,373 xubng 0,279-0,353 mg/kg. Sau khi
tach, ndng do cac kim loai déu gidm, trong d6 hiéu suat loai bd Pb, As, Hg va Cd 1an luwot dat
khodng 92,3-97,4%, 28,6-63,9%, 64,7-67,7% va 5,3-13,62%. Diéu nay co thé cho thay céc
kim loai ndng d&c biét 1a Pb, Hg va As tap trung v&i ham luong kha 1én & 16p biéu bi ngoai
cla vé qué. Nhu vay, hiéu qud cla dung dich bdc tach trudc cdng doan x& Iy 1a cao nhat
dbi véi Pb; kha cao dbi vai Hg, vira phai va khong dn dinh dbi vai As va kha thip dbi vai Cd.
Do d46, loai bd I6p biéu bi bén ngodi trwdc khi ché bién cé thé lam gidm ham luong kim logi
ndng déi vdi nhitng sén phdm qué cé nguy co hép thu kim loai ndng cao hon (vi du: gén cdc

mo).
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3.3. Tiém nang cla céc giai phap ting khad ndng canh tranh cda san phdm Qué

Vi muc tiéu xac dinh nguyén nhan dan dén phai nhiém kim loai ndng trong qué, két qua
phdng van va khdo sat thuc dia cho thay cé kha ndng cac yéu td sau anh hudng dén nong
d6 kim loai ndng trong qué: dat, co ché chuyén hdéa va tich Iy, nguyén liéu, cay giong, tudi
tiéu nudc, va khong khi. Vi vay, dé gidm thiéu du luong kim loai ndng trong san pham qué,
nang cao sic canh tranh clia san pham, ting thi phan cta Viét Nam tai cac thi trudng cao
cip nhu EU, Nhat Ban, Han Qubc, nén nghién clru thém vé cach thirc kiém soat ham luong
kim loai ndng trong sdn pham qué (Chuong trinh phat trién bén vitng qué qudc gia, Tdng

cuc Lam nghiép).
3.3.1. GiGi phdp ngén han (gidi phép trudc mét)

- Vé chinh sach:
e Dé nghithuc hién ding hudng dan k§ thuat tai Quyét dinh s6 14/QP-BNN-TCLN ngay
01/01/2022 cta B& Nong nghiép va Phat trién néng thdn ban hanh hudng dan kj
thuat gieo, trong, chdm séc, nudi dudng, thu hoach va so ché va bao quan cac san

pham qué (Qué cassia).

-Vé k§ thuat

e Viéc loai bd 1&p ngoai clng clia vd qué cd thé lam gidm su hap thu kim loai ndng
trong cac san pham qué. Nghién cru sau hon nén duoc tién hanh dé xac dinh ré hon
cach thire ki thuat nay duoc st dung dé giam kim loai ndng trong cac san pham qué
thanh pham.

e Nén phan loai qué va xay dung tiéu chuan dé kiém sodt chit ch& kim loai ndng trong
cac loai sdn pham tir v qué (ré, than, ngon, canh...). Ngoai ra, c6 thé can nhac ké
hoach tia thua va tia canh (thay vi thu hoach toan b6 cay) nham lam gidm ham luong
kim loai nang.

e Khuyén nghi doanh nghiép phan loai qué theo ngudn gbc xuat xt, d3c biét chuy dén
cac khu vuc trong qué gan cac mo quang vi nhitng khu vuc nay s& cé nguy co 6 nhiém
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kim loai ndng cao hon. Tinh Lao Cai cAn duoc quan tAm dic biét vi tinh nay cé nhiéu
loai md. Can hoan thién nghién clru su vé 1ap ban d6 va phan ving cung cap qué
dé thuc day viéc dap (rng cac yéu cau cao cap cla thi truong.

e L&p phd thuc vat trén mat dat cé thé gidm thiéu nguy co tich tu kim loai ndng. Nén
bd sung nghién clru danh gia tiém nang st dung duong xi lam I8p pht thuc vat dé
giam su hap thu cla cay qué.

e Can nhac kiém sodat quy hoach phat trién rirng qué, khong trong cay & nai cd md,

quang hodac mdi hoat dong.
3.3.2. Gidi phdp trong tdm dai han
- Vé quy hoach quan ly, d4t dai cho san xuét qué hitu co:
e Nén xem xét va diéu chinh quy hoach st dung dat dé san xuat qué trong tuong lai

duoc phat trién & nhitng ving c6 ndng dd kim loai ndng trong dat thap hon nham

thic day viéc tuan thd cac tiéu chuan quy dinh toan cau.

- Vé xay dung thuong hiéu va xdc tién thuong mai:
e Trdng qué can xac dinh rd thj trudng xuat khau chinh dé tir d6 cé chinh sach hé tro

phat trién cho doanh nghiép va ngudi trong qué.

- Vé quy hoach:

e Long ghép danh gia kim loai ndng trong dt vao chuong trinh danh gia suy thodi dat;
chuong trinh quan trac méi truong dinh ky cda tinh, dic biét 1a cac khu vuc giau
khodng san, nham phan vung chat lwvong dat qua dé quy hoach san xuat ndng nghiép
noi chung va sdn xuat qué ndi rieng phu hop véi hién trang chat luong dat;

e Xay dung ké hoach quy hoach vung san xuat nédng nghiép httu co |a nhiém vu vu tién
trong dé an quy hoach s dung dat cda tinh; 16ng ghép quy hoach san xuat véi quy
hoach s dung dat va quy hoach bao vé méi trudng dé xac dinh vung tréng méi phu

hop cho phat trién cay qué bén vitng; Khéng quy hoach vung trdng qué 1én khu vuc
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mod d3 va dang khai thac cling nhu ngan chin viéc ngudi dan trong tu phat 1én vung

dat nay.

- V& khoa hoc va céng nghé
e Nén cd nhitng nghién clru chuyén sau va cé hé théng vé su tich I8y kim loai ndng va
cac dang kim loai ndng khac nhau trong sdn pham qué dé dua ra cac giai phap tbi
wu, gidm thiéu su tiép xuc vdi kim loai ndng. Vi du nghién ctu chuyén sau vé céc loai
cay trong ban dia cé kha ndng hap thu kim loai ndng cao, m6 hinh trong xen mot s

loai cay ua sang thap cé kha ndng hap thu kim loai ndng cao duoc trong xen véi cay

D»

qu
e Nén tién hanh nghién clru khoa hoc k¥ thuat cai tao tinh chit trong dat dé gidm kha
nang hut kim loai ndng trong dat, tir dé han ché tdi da qua trinh hap thu va tich Iy

kim loai ndng cla cay qué trong sdn pham qué.
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KET LUAN VA KIEN NGHI

1.Két luan

Nong dd Pb va As trong dat thay ddi theo vi tri dia ly. Ham lwong Pb trung binh trong dat
clia Lao Cai thap hon so véi Yén Bai va Quang Nam, trong khi ham luong As cé xu hudng
nguoc lai. M&c du ndng dd kim loai ndng trong cac mau khong khi kiém tra déu & mirc thap
va tuan thd QCVN vé méi truong khdng khi xung quanh, nhung ndng d6 Pb va As lai vuot
QCVN dbi véi dat ndng nghiép tai mot sé mau kiém tra va ndng dd Hg, Cd trong cac mau
dat dao ddng manh.

T4t cd cdc mau san pham vo qué tuoi va hau hét qué thanh pham sau khi qua ché bién déu
dam bao QCVN vé ham luong cac kim loai ndng trong thuc pham, tuy nhién mét s mau
vuot cac gidi han quy dinh qudc té khac. Dua trén dit liéu duoc chia sé bdi mot cong ty qué
Viét Nam, As, Pb va Hg chl yéu duoc tich Iy trong ré va 14 cay qué trong khi Cd ¢ xu hudng
duoc tich I8y trong vé qué (cao gip 2 lan so véi cac bd phan khac cla cay). Ngoai ra, ham
luvong kim loai nang (Pb, As, Hg) duac thé hién trong dit liéu clia cdng ty nay chd yéu duoc
tich 10y & |&p ngoai clng clia vd qué. Nghién cru cho thay rang viéc loai bd 18p biéu bi bén
ngoai trudc khi ché bién va tranh cac bd phan cla cay nhu 14, canh va vé ngon cé thé lam

gidm ham lvgng kim loai nang.
2. Han ché

Nghién ciru duoc thuc hién trong thoi gian ngan véi kinh phi han ché, mot sb van dé chua
duac gidi quyét can tiép tuc nghién cru, trong dé co:

e Két qua nghién clru cho thiy, gia tri phat hién kim loai ndng tai cac khu vuc khai thac
khodng san cao hon so vdi cac khu vuc khac. Vi vay, viec mé rong vung nguyén liéu
qué tai Lao Cai, noi cd nhiéu md quing phan bb rai rac trén dia ban tinh s& tiém an
nguy co 6 nhiém kim loai ndng trong sdn pham qué trong thoi gian tdi. Trong pham
vi nghién cru nay, khéng thé xac dinh cac “diém néng” cla cac vung cung &ng qué.
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e Nghién ctru khoéng bao gdm viéc xay dung cac mé hinh canh tac phu hop dé giam
thiéu viéc anh hudng cla kim loai ndng tir dat vao cay. Vi vay, trong thoi gian téi néu
c6 diéu kién can xay dung cac md hinh nudi thuc té trén dia ban dé huéng dan kj
thuat cu thé.

e Ky thuat loai bd 16p biéu bi bén ngoai trudc khi ché bién cho thay s& lam gidm dang
ké ham luong kim loai ndng trong san pham. Tuy nhién, can nghién ciru thém vé san
pham qué nao nén duoc bdc vo, va béc dd day cla 1&p biéu bi bén ngoai bao nhiéu

dé ddm bao chat luong cling nhu hiéu qua kinh té.

49



TAI LIEU THAM KHAO

1. Abdul-wahab, Sabah, and Fouzul Marikar. 2011. “The Environmental Impact of
Gold Mines: Pollution by Heavy Metals.” Central European Journal of Engineering
2 (June). https://doi.org/10.2478/s13531-011-0052-3.

2. Abernathy CO, Liu YP, Longfellow D, et al. Arsenic: health effects, mechanisms of
actions, and research issues. Environ Health Perspect. 1999;107(7):593-597.
doi:10.1289/ehp.99107593

3. Agency for Toxic Substances and Disease Registry. U.S. Department of Health and
Human Services. Toxicological Profile for Pb. August 2020

4. Baye, Henok, and Ariaya Hymete. 2010. “Pb and Cadmium Accumulation in
Medicinal Plants Collected from Environmentally Different Sites.” Bulletin of
Environmental  Contamination and  Toxicology 84  (2): 197-201.
https://doi.org/10.1007/s00128-009-9916-0.

5. Bua, Daniel Giuseppe, Giovanni Annuario, Ambrogina Albergamo, Nicola Cicero,
and Giacomo Dugo. 2016. “Heavy Metals in Aromatic Spices by Inductively
Coupled Plasma-Mass Spectrometry.” Food Additives & Contaminants: Part B 9
(3): 210-16. https://doi.org/10.1080/19393210.2016.1175516.

6. BulinSkir., Btoniarz J. Studies on some trace element content in vegetable spices
and their blends. Bromat. Chem.Toksykol. 27 (2), 133, 1995 [in Polish]

7. CHizzola r., miCHITCH H., Franz CH. Monitoring of metallic micronutrients and
heavy metals in herbs, spices and medicinal plants from Austria. Eur. Food Res.
Technol. 216, 407, 2003

8. Dghaim, R., Al Khatib, S., Rasool, H., & Khan, M. A. (2015). Determination of heavy
metals concentration in traditional herbs commonly consumed in the United
Arab Emirates. Journal of Environmental and Public Health, 2015(Article ID

973878), 6 pages. https://doi.org/10.1155/2015/973878

50



10.

11.
12.

13.

14.
15.

16.

17.

Hazrat, A., Ezzat, K., & llahi lkram. (2019). Environmental Chemistry and
Ecotoxicology of Hazardous Heavy Metals: Environmental Persistence, Toxicity,
and Bioaccumulation. Journal of Chemistry, 2019, 1-14.
https://doi.org/10.1155/2019/6730305
https://www.fao.org/fao-who-codexalimentarius/thematic-
areas/contaminants/en/#:~:text=The%20Codex%20Committee%200n%20Cont
aminants,toxicants%20in%20food%20and%20feed.
https://www.foodchemicalscodex.org/

Jaeyoung Shim, Taeyoung Cho, Donggil Leem, Youngmi Cho & Changhee Lee
(2019). Heavy metals in spices commonly consumed in Republic of Korea. Food
Additives and  Contaminants: Part B  Surveillance 12(2):1-7  DOI:
10.1080/19393210.2018.1546772

Jarup L., Akesson A. Current status of cadmium as an environmental health
problem. Toxicol. Appl. Pharmacol. 2009;238:201-208.
doi: 10.1016/j.taap.2009.04.020. [PubMed] [CrossRef] [Google Scholar]
Khuyennongquangnam.gov.vn

Kippler M., Ekstrom E.C., Lonnerdal B., Goessler W., Akesson A., El Arifeen S.,
Persson L., Vahter M. Influence of iron and zinc status on cadmium accumulation
in  Bangladeshi  women. Toxicol. Appl. Pharmacol. 2007;222:221-226.
doi: 10.1016/j.taap.2007.04.009. [PubMed] [CrossRef] [Google Scholar]
Krejpcio, Z., Krol, E. and Sionkowski (2006) Evaluation of Heavy Metals Contents
in Spices and Herbs Available on the Polish Market. Polish Journal of
Environmental Studies, 16, 97-100.

Mirostawski, J., & Paukszto, A. (2018). Determination of the cadmium,
chromium, nickel, and Pb ions relays in selected polish medicinal plants and their
infusion.  Biological Trace Element Research, 182(1), 147-151.
https://doi.org/10.1007/s12011-017-1072- 5

51



18.

19.
20.

21.

22.

23.

24.

Marian AsanteWah NKANSAH, cosmos OPOKU AMOAKO, Heavy metal content
of some commone spices available in markets in the Kumasi metropolis of
Ghana. American Journal of Scientific and Industrial Research, 2010, ISSN: 2153-
649X, doi:10.5251/ajsir.2010.1.2.158.163

S& tay hudng dan k§ thuat san xudt qué bén vitng, Téng cuc I1am nghiép.

Nordin, N, and J Selamat. 2013. “Heavy Metals in Spices and Herbs from
Wholesale Markets in Malaysia.” Food Additives & Contaminants: Part B 6 (1):
36—41. https://doi.org/10.1080/19393210.2012.721140.

Umit Divrikli, Nesrin Horzum, Mustafa Soylak and Latif Elci. Trace heavy metal
contents of some spices and herbal plants from western Anatolia, Turkey.
International Journal of Food Science and Technology 2006, 41, 712-716.

USDA Foreign Agricultural Service. China Releases the Standard for Maximum
Levels of Contaminants in Foods. GAIN Report number: CH18025. 5/9/2018.
Valko M, Rhodes CJ, Moncol J, Izakovic M, Mazur M. Free radicals, metals and
antioxidants in oxidative stress-induced cancer. Chem Biol Interact. 2006 Mar
10;160(1):1-40. doi: 10.1016/j.cbi.2005.12.009. Epub 2006 Jan 23. PMID:
16430879.

Wang P.F., Wang T., Yao Y., Wang C,, Liu C., Yuan Y. A Diffusive Gradient-in-Thin-
Film Technique for Evaluation of the Bioavailability of Cd in Soil Contaminated
with Cd and Pb. Int. J. Environ. Res. Public
Health. 2016;13 doi: 10.3390/ijerph13060556. [PMC free article] [PubMed]

[CrossRef] [Google Scholar]

52



PHU LUC 1. MOT SO HINH ANH QUA TRINH THU'C HIEN
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Quy trinh tréng va chdm séc qué tai Yén Bdi



Quy trinh thu hoach, van chuyén va so ché Qué Tai Lo Cai
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PHU LUC 2. SO LIEU THO KET QUA NGHIEN cUU

Noéng dé trong qué (mg/kg)

Nong dé trong dit tdng 1 (mg/kg)

Nong dé trong d4t tdng 2 (mg/kg)

e mas Q-Pb Q-As Q-Hg Q-Cd D1-Pb b1-As | P1-Hg | P1-Cd | b2-Pb | D2-As | b2-Hg | b2-Cd
BC1 0.55 0.026 0.31 24.6 1.49 0.11 26.4 0.69 0.17
BC10 0.25 0.11 10.8 17.7 11.9 20.3

BC11 0.41 0.021 0.26 15.9 5.65 12.3 2.5 0.12
BC11 0.41 0.021 0.26 15.9 5.65 12.3 2.5 0.12
BC12 0.88 0.14 9.63 11.9 0.151 5.63 14.1 0.137
BC2 0.57 0.04 0.02 0.22 8.78 18.1 0.15 8.25 14.8 0.224
BC3 0.27 0.13 8.88 3.75 0.282 7.25 6.04 0.159
BC4 0.79 0.022 0.35 10.7 6.84 16 9.94

BC5 0.32 0.023 0.31 8.67 0.93 16.8 1.37 0.152
BC5-QC 0.33 0.024 0.32 8.67 0.93 16.8 1.37 0.152
BC6 0.17 0.14 11.9 1.58 0.186 0.034 |9.26 1.19

BC7 0.68 0.04 0.18 7.97 1.58 7.89 1.78

BC8 0.41 0.04 0.54 9.89 2.22 11.8 2.01
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Noéng dé trong qué (mg/kg)

Nong dé trong dit tdng 1 (mg/kg)

Nong dé trong d4t tdng 2 (mg/kg)

e mas Q-Pb Q-As Q-Hg Q-Cd D1-Pb b1-As | P1-Hg | P1-Cd | b2-Pb | D2-As | b2-Hg | b2-Cd
BCY 0.25 0.024 0.25 18.4 18.7 14.9 13.9 0.142

LP1 0.09 0.021 0.12 8.18 1.89 10.4 2.49 0.117

LP10 0.12 0.05 0.27 7.22 4.2 0.034 | 854 10.5 0.138 0.095
LP11 0.17 0.15 4.68 2.21 3.11 1.7

LP12 0.48 0.1 0.11 10.5 3.92

LP2 0.35 0.07 0.021 0.1 6.81 2.63 0.231 4.99 1

LP3 0.07 0.13 5.39 4.76 0.117 6.64 3.99 0.125

LP4 0.27 0.035 0.2 5.63 3.95 0.126 4.04 3.33

LP5 0.13 0.028 0.1 9.37 4.2 0.304 11.2 3.25

LP5 0.13 0.028 0.1 9.37 4.2 0.304 11.2 3.25

LP6 0.12 0.14 7.6 5.01 7.86 4.04

LP7 0.1 0.21 4.74 3.66 5.22 5

LP8 0.21 0.26 9.01 2.47 0.132 9.11 2.74 0.157

LP8-QC 0.21 0.26 9.01 2.47 0.132 9.11 2.74 0.157

LP9 0.28 0.18 9.95 6.26 12 9.57
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Noéng dé trong qué (mg/kg)

Nong dé trong dit tdng 1 (mg/kg)

Nong dé trong d4t tdng 2 (mg/kg)

e mas Q-Pb Q-As Q-Hg Q-Cd D1-Pb b1-As | P1-Hg | P1-Cd | b2-Pb | D2-As | b2-Hg | b2-Cd
ND1 0.67 0.02 0.29 18.8 2.77 0.124 11.9 2.19 0.13
ND1 0.89 0.06 0.21 11.9 2.19 0.13 10.9 3.75 0.148
ND10 0.2 0.04 0.06 12.3 9.86 10.7 10 0.15
ND11 0.16 0.04 0.12 8.81 10.2 0.136 12.9 16.6 0.117
ND12 0.09 0.09 7.59 9.88 0.135 8.74 13.4 0.159
ND2 0.17 0.08 16.6 4.08 0.141 11.9 13.5

ND3 0.48 0.12 8.57 8.17 0.176 9.81 4.67 0.15
ND4 0.36 0.07 13.6 5.85 13 10.6 0.12
ND5 0.15 0.15 10.2 9.59 0.157 13 10.6 0.12
ND6 0.14 0.14 10.2 9.59 0.157 13 10.6 0.12
ND6 0.35 0.03 0.17 10.2 14.9 9.66 16

ND7 0.4 0.16 7.71 34.9 0.141 0.03 13.6 353 0.12
ND8 0.26 0.07 5.63 12.3 0.176 3.44 6.98 1.18
ND9 0.33 0.17 7.81 14.1 7.7 19.4

NL1 0.15 0.07 15.5 1.27 0.101 20.8 2.3 0.208
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Noéng dé trong qué (mg/kg)

Nong dé trong dit tdng 1 (mg/kg)

Nong dé trong d4t tdng 2 (mg/kg)

e mas Q-Pb Q-As Q-Hg Q-Cd D1-Pb b1-As | P1-Hg | P1-Cd | b2-Pb | D2-As | b2-Hg | b2-Cd
NL2 0.34 0.05 0.16 24 6.4 18.7 6.39

NL3 0.23 0.17 10.9 6.64 0.167 0.035 | 121 12.2

NL4 0.25 0.11 18.3 9.7 15.8 9.79 0.128
NL5 0.17 0.03 0.07 10.1 8.79 0.111 12.9 14.1

NL5-QC 0.18 0.04 0.07 10.1 8.79 0.111 12.9 14.1

NL6 0.21 0.13 14.2 7.14 14.2 6.46 0.082
NT1 0.22 0.021 0.19 12.7 4.49 0.114 20.6 4.03

NT10 0.22 0.1 8.45 3.67 11 2.99

NT11 0.19 0.11 9.76 3.13 12.7 2.95

NT12 0.76 0.15 0.14 10.4 4.97 12 6.38

NT2 0.22 0.04 0.28 11.1 4.02 0.203 9.06 3.59

NT3 0.23 0.06 0.15 6.68 10.9 5.11 13.4

NT3-QC 0.23 0.06 0.15 6.68 10.9 5.11 13.4

NT4 0.22 0.13 7.08 9.55 0.112 8.06 12

NT5 0.12 0.14 3.63 7.29 0.137 4.73 9.82
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Noéng dé trong qué (mg/kg)

Nong dé trong dit tdng 1 (mg/kg)

Nong dé trong d4t tdng 2 (mg/kg)

e mas Q-Pb Q-As Q-Hg Q-Cd D1-Pb b1-As | P1-Hg | P1-Cd | b2-Pb | D2-As | b2-Hg | b2-Cd
NT5-QC 0.11 0.15 3.63 7.29 0.137 4.73 9.82

NT6 0.11 0.06 6.74 0.81 0.106 7.44 1.17

NT7 0.16 0.08 7.52 0.62 7.1 0.8 0.143
NT8 0.14 0.09 9.87 0.95 13.9 0.5

NTS 0.11 0.06 12.5 0.56 11.6 0.13
PN1 0.75 0.04 0.34 12.6 1.12 9.83 0.97 0.145
PN2 0.76 0.27 8.03 1.26 0.176 12.5 0.34 0.12
PN3 0.75 0.03 0.21 3.2 11 0.11 1.16 14.2 0.121
PN4 0.99 0.05 0.17 2.73 14.9 2.54 24.3 0.1
PN5 0.28 0.04 0.43 7.69 12.4 0.187 9.64 17.4

PN5-QC 0.28 0.04 0.47 7.69 12.4 0.187 9.64 17.4

PN6 0.19 0.11 6.97 2.18 0.116 6.98 2.21 0.142
PN7 0.34 0.24 0.23 6.43 39.8 10.4 443

PN8 0.42 0.09 0.1 3.82 30.7 0.131 3.45 32.8 0.317
PN9S 0.51 0.04 0.14 5.46 1.86 0.111 6.55 1.62
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Noéng dé trong qué (mg/kg)

Nong dé trong dit tdng 1 (mg/kg)

Nong dé trong d4t tdng 2 (mg/kg)

e mas Q-Pb Q-As Q-Hg Q-Cd D1-Pb b1-As | P1-Hg | P1-Cd | b2-Pb | D2-As | b2-Hg | b2-Cd
SH10 0.22 0.11 10.8 1.55 11.4 1.87 0.265
SH11 0.43 0.05 0.19 9.09 1.28 0.122 11.8 2.89 0.127
SH12 0.59 0.03 0.22 3.85 1.77 0.222 8.24 2.4 0.15
PK 6 0.14 0.13 25.5 1.5 0.25 30.9 0.8

PK1 0.22 0.06 10.9 0.47 13.2 0.23

PK2 0.17 0.08 14.1 14.4

PK3 0.35 0.03 0.16 14.9 0.36 26.2 0.64

PK3-QC 0.35 0.12 14.9 0.36 26.2 0.64

PK4 0.23 0.14 16.5 0.59 0.5 25.9 0.62

PK5 0.14 0.1 26.2 1.59 0.221 0.024 | 312 0.4 0.116
QA1 0.17 0.24

QA1-QC 0.18 0.26

QA2 0.32 0.12

QA3 0.33 0.05 0.25

QA3-QC 0.34 0.05 0.27
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Noéng dé trong qué (mg/kg)

Nong dé trong dit tdng 1 (mg/kg)

Nong dé trong d4t tdng 2 (mg/kg)

e mas Q-Pb Q-As Q-Hg Q-Cd D1-Pb b1-As | P1-Hg | P1-Cd | b2-Pb | D2-As | b2-Hg | b2-Cd
QA4 0.2 0.21

QA5 0.12 0.2

QA6 0.15 0.06 0.13

TT1 0.5 0.08 0.11

T2 0.62 0.14 0.11

XL3 0.23 0.11

XL4 0.24 0.27

XL5 0.12 0.09

XL6 0.37 0.13

ALl 0.11 0.17 491 3.75 0.237 4.52 4.57 0.177
AL10 0.23 0.05 0.02 0.17 5.52 2.44 5.13 3.06

AL11 0.14 0.03 0.25 6.09 2.56 0.056 |5.28 2.59 0.223
AL12 0.14 0.06 0.03 0.05 13.3 11.3 12.2 13.4

AL2 0.25 0.02 0.09 541 2.56 0.11 3.93 2.61

AL3 0.09 0.02 0.09 3.71 1.85 3.87 1.56
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Noéng dé trong qué (mg/kg)

Nong dé trong dit tdng 1 (mg/kg)

Nong dé trong d4t tdng 2 (mg/kg)

e mas Q-Pb Q-As Q-Hg Q-Cd D1-Pb b1-As | P1-Hg | P1-Cd | b2-Pb | D2-As | b2-Hg | b2-Cd
AL4 0.08 0.05 0.09 25.9 51 0.156 25.9 51 0.156

ALS 0.2 0.02 0.1 5.29 2.86 0.348 3.7 2.72

AL6 0.18 0.03 0.19 3.86 0.99 3.69 0.86 0.032
AL7 0.11 0.02 0.08 6.7 9.9 0.105 5.68 10.1

AL8 0.17 0.02 0.13 4.85 3.24 0.122 4.88 4 0.167 0.115
AL9 0.06 0.02 0.15 10.1 5.87 8.4 5.21 0.106

bT1 0.73 0.07 14.6 1.902 0.12 15 1.641 0.1

bT1 0.76 0.27 9.5 3.785 0.11 8.9 3.94 0.12

bT10 0.43 0.09 82.9 6.079 0.12 17 5.06 0.074

bT11 0.35 0.11 21 0.993 0.12 11 1.492 0.18

bT12 0.56 0.22 9.7 2.197 0.096 21 2.44 0.12

bT2 1.67 0.02 0.14 15 2.489 0.18 17 1.949 0.33

bT3 0.67 0.1 8.4 2.028 0.08 10 2.714 0.08

bT4 0.36 0.03 0.11 9.4 7.184 0.056 12 8.296 0.095

bT5 0.44 0.11 69.9 3.882 0.084 20.6 3.026 0.067
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Noéng dé trong qué (mg/kg)

Nong dé trong dit tdng 1 (mg/kg)

Nong dé trong d4t tdng 2 (mg/kg)

e mas Q-Pb Q-As Q-Hg Q-Cd D1-Pb b1-As | P1-Hg | P1-Cd | b2-Pb | D2-As | b2-Hg | b2-Cd
bT6 0.72 0.07 14.6 1.902 0.12 15 1.641 0.1
bT7 0.28 0.17 27.1 2.535 0.084 78 2.144 0.063
bT8 0.18 0.07 29.7 2.096 0.17 19 1.544 0.062
bT9 0.31 0.1 4911 0.11 10.6 7.681 0.14
VS1 0.48 0.13 4.92 2.83 0.219 3.28 1.87

VS10 0.36 0.54 4.29 2.87 1.95 3.23

VS§11 0.53 0.09 0.24 18.8 14.5 0.126 17.4 17

VS§12 0.29 0.29 14.7 15 0.13 13.7 16 0.11
VS2 0.22 0.08 6.64 3.96 6 3.72

VS3 0.23 0.03 7.71 3.67 4.71 3.75

V§4 0.27 0.04 0.12 6.24 2.82 0.142 5.63 4.54

VS5 0.41 0.27 11.1 2.15 0.168 0.032 | 9.67 2.26 0.139
VS6 0.26 0.14 41.6 3.88 0.12 29.4 4.34 0.144
VS6-QC 0.27 0.12 41.6 3.88 29.4 4.34

VS7 0.36 0.36 8.4 3.11 0.247 9.45 3.06 0.142
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Noéng dé trong qué (mg/kg)

Nong dé trong dit tdng 1 (mg/kg)

Nong dé trong d4t tdng 2 (mg/kg)

e mas Q-Pb Q-As Q-Hg Q-Cd D1-Pb b1-As | P1-Hg | P1-Cd | b2-Pb | D2-As | b2-Hg | b2-Cd
VS8 0.2 0.03 0.19 6.2 5.04 0.127 3.99 5.14 1.02
VS9 0.29 0.31 8.13 5.13 0.141 0.05 10.3 13.2 0.101
XAl 0.18 0.22 7.83 3.62 17.3 4.57

XA10 0.41 0.03 0.52 3.58 2.34 0.109 2.25 2.66 0.117
XAll 0.35 0.03 0.56 3.12 1.49 0.074 | 1.25 1.6

XA12 0.4 0.32 10.1 5.47 0.193 8.57 4.95 0.144
XA2 0.55 0.39 12.2 2.2 0.126 0.034 | 221 2.08

XA3 0.4 0.32 10.5 4 10.7 3.54 0.128
XA4 0.33 0.31 12.4 3.86 0.168 16.7 3.15 0.116
XA5 0.95 0.06 0.27 16.9 3.18 0.157 24.5 2.8 0.105
XA6 0.56 0.16 3.75 3.45 0.157 2.11 3.55 0.281
XA6-QC 0.56 0.16 3.75 3.45 0.157 2.11 3.55 0.281
XA7 0.25 0.03 0.25 4.3 3.79 0.206 1.92 2.86 0.132
XA8 0.2 0.14 5.33 2.51 0.238 2.71 2.53 0.279
XA9 0.33 0.22 4.59 2.51 0.123 4.6 2.51 0.148
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Ghi chu: Vi tri Iy méu duoc mé héa trong béng sau:

Tinh X3 (Thi trén) Ki hiéu mau
L3o Cai Ban Cai (Bac Ha) BC
Nam Luc (B3c Ha) NL
Nam Dét (Bac Ha) ND
Son Ha (Bao Thang) SH
Phu Nhuan (Bao Thang) PN
Tang Lodng (Bao Thang) TL
Liém Phu (Van Ban) LP
Nam Tha (Van Ban) NT
Yén Bai Dao Thinh (Trin Yén) pT
An Luvong (Van Chan) AL
Vién Son (Van Yén) VS
Xuan Ai (Tran Yén) XA
Quang Ninh Quang An (Pam Ha) QA
Quang Nam Phudc Kim (Phudc Loc) PK
Thanh Hoa Thi trdn Thudng Xuan TT
Xuan L6oc (Thudng Xuan) XL

P1: Tang dat 1
D2: Tang dat 2

Q: M3u qué

Ki hiéu mau — QC: mau dbi chirng



PHU LUC 3. TONG QUAN VE QUY TRINH TRONG VA THU HOACH QUE

a. Sén xudt cdy gibng:

- Lam d4at vudn vom: X&i dat trudce 1 thang dé tao do toi xbp, thoang khi, phoi khd cho dat
dé diét cd dai va mam bénh. Bén thém 4 dén 5 kg phan chudng hoai muc hodc phan hitu
ca vi sinh vao dat. Cac lubng dat cé chiéu rong 1 mét va chiéu cao 12-15 cm vdi cac rinh

rong 50-60 cm gitfa cac lubng nay duoc tao ra.

- Chuan bi gia thé: tui ni Ibng duoc cat 2 géc & day hodc duc 16 nhd & ddy dé thodat nudc.
DAt duac tron vai mun cua nghién nhd, vé dira, phan hitu co va vd co. Sau do, cho hén hap
nay vao gia thé.

- Gieo hat: dung que choc céc 16 sau 0,5 — 1 cm. Hat nit dem gieo vao bau va phd mot 16p

dat min.

- Ch&m sdc cay con: lam gian ludi ni ldng den cao tbi thiéu 1,8m dadm bao che béng tbi thiéu
50%. Cay con duac tudi nudc 1-2 1an mdi ngay (tly thudc vao diéu kién thoi tiét), va loai
bd cd dai bang tay. Trong thdi ky sinh trudng, cay con duoc bdn phan hitu co 3-4 lan. Nglrng

bdn phan trudce khi trong trudce 3 thang dé cay khée hon.

Tai tinh Yén Bai, 47% s6 hd duoc hoi cho biét ho thudng mua hat gidng vé tu trong, sb con

lai mua cay gidng tir bén ngoai.

Tai tinh Lao Cai, 100% néng dan duodc hoéi cho biét ho mua cay gidng tir cac vudn uwom tai
dia phuong. Méc du Viét Nam d3 cé quy dinh vé chitng nhan vuon wom gibng qué nhung
s6 lvong vuon vom duoc chirng nhan con rat han ché. Hau hét trong s6 d6 hién dang hoat
déng ma khéng can dang ky. Khi mua cy giong, ndng dan thudng khdng quan tam dén viéc
cip gidy chirtng nhan, diéu nay chi duoc quan tdm dén khi tham gia cac chuong trinh, du

an co yéu cau dap irng cac yéu cau vé chat luong cay gidng.

b. Quy trinh chdm séc qué
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Dbi vdi rirng qué ram rap, sau khi trong tr 3 dén 5 ndm nén tién hanh tia thua dé tao ra
qué vun. Hon nita, 14 c6 thé duoc st dung dé chung cat tinh dau. Néu duoc chdm sdc tét,
rirng qué vung triing cé thé cho thu hoach sém hon va mang lai Igi nhuan cao. Trong 2-3
nam dau sau khi trong, san thudng duoc trong xen trong rirng qué, vira tao béng mat cho
qué, vira tang thu nhap cho ndng dan. Tuy nhién, mé hinh xen canh nay hién nay chua phd
bién.

+ Bén 16t: Tuy theo diéu kién tai chinh cla tirng ho va chat lwvong dat ma cé thé bon phan
vO cotr 1 -2 1an (theo 65% sb ho diéu tra), hodc 2 - 4 1an (theo 34% sb ho diéu tra) trong
nam dau tién

+ Tia canh: Yén Bai tuy cd lgi thé vé cac nha mdy ché bién tinh ddu nhung phan 16n dp dung
phuong phap ché bién thi cong. Mat do trong & Yén Bai cao hon nhiéu so vdi & Lao Cai nén
sau nam trong th( 3, cay d3 duoc tia bét @ mot sb vi tri dé tao thu nhap cho néng dan va

tao khodng khéng cho cay phat trién.

+Quan ly sdu bénh: Cac loai sdu bénh hai phd bién dbi v&i cay qué gdm bénh thbi ré trén
cay qué gibng, bénh héo 14, bénh xodn dubi dd (Haematicus paseoe), rép qué, bo xit, sau
duc than. Dbi véi rirng qué bi nhiém sau bénh nén st dung céc loai thubc d3 duoc luu hanh
trén thi trvong. Trong 5 ndm dau, ndng dan thudng cét ¢, don rudng dinh ky (theo 47%
sb ho duaoc hoi) dén 4 1an/ndm va phun thubc trir sau truc tiép 1&n cay bi bénh (theo 28%

sb ho duoc hdi). ), cdt tia va trong dam thay thé cay bi chét (62%).

Mot s& ho dan d3 va dang tham gia chuong trinh san xudt ndng nghiép hitu co va tuan thu
cac yéu cau ma cac cong ty dua ra, dién hinh 13 tiéu chuan ndng nghiép hitu co. Dbi Vi
nhi*ng hd nay, néu cé van dé gi thi sé bdo cdo vdi can bo ky thuat cla nha may dé duaoc
hudng dan thém cach phong, chdng dich bénh. Tuy nhién, nhi*tng ngudi khdng tham gia
canh tac hitu co cé thé chon st dung hda chat va thubc diét cd. Viéc tham gia vao chubi
cung ng cla cac nha may giup néng dan yén tdm vé cach tim dau ra sdn pham, bén canh

gid ban cao hon va duoc ddi ngl k§ thuat cla cdng ty tu van kip thoi. Day |a cach tiép can
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tot nhung mirc d6 bén vitng phu thudc dang ké vao cac cdng ty, trong dé viéc dadm bao gia

mua &n dinh déng vai trd quyét dinh.

Céac nghién cru chuyén sau vé doc tinh ctia kim loai ndng d6i véi hé sinh thai cho thay, cac

vat tu dau vao cla ndéng nghiép lubn chira mdt lwong rat nhoé du lvong kim loai ndng.

c. Quy trinh thu hoach va vén chuyén

Dbi vai rirng qué cé mat do tir 2.000 - 2.500 cay/ha cé 2 phuong thirc khai thac:

(i) Khai thac chon loc: cay duoc khai thac véi duong kinh dinh trudce trong mua khai thac:

+ Thu hoach lan dau vao ndm th& 10 dén ndm th& 12, mat d6 con lai 1.500 - 1.800 cay/ha.
+ Thu hoach l1an 2 ap dung vao ndm th( 14, 15 con lai mat d6 1.000 - 1.300 cay/ha.

+ Tl nam th 20 trad di mat do con lai 600 - 900 cay/ha.

+ Nhitng cay cé thé khai thac la nhitng cay dap ‘ng muc tiéu kinh doanh va dam bao phan
bd déu cay dé tiép tuc chdm sdc.

(ii) Thu hoach chti yéu 4p dung cho tat ca céac cay trén 15 ndm tudi.

Do diéu kién khi hau va ddc diém sinh thai cla cay qué, 3 Viét Nam cé 2 vu thu hoach chinh
1a vu xuan thoi tiét it mua, ndng am rat thich hop cho viéc thu hai va ché bién vd qué. Vao
mua thu thudng cé mua 18n, trdi nhiéu may lam cho vd cay bi mbc, muc. Tuy nhién, két
qud khao sat tai cac dia phuong cho thay vé qué thu hoach vao mua thu cé ham luong tinh
dau cao hon. Vao mua xuan, néu thu hoach dung thoi vu, vé qué dé bong khoi than, khdng
bi gay.

- K§ thuat chat cay: chat cay phai ddm bao khdng anh huéng dén cac cay con lai.

- K§ thuat bdc vo: dung dao tach vo ra khoi than cay theo quy cach da xac dinh tir 40 - 60
cm. Khi lam can nhe tay dé mat trong cla thanh qué khdng bi tray xudc, hai dau khéng bi
nit, khdng bi thang 16. Sau dd, thanh qué nén dugc lam sach va dé kho.

- Cudi cung, cac vd cay duac xép chat vao nhau va van chuyén ra khoi rirng.
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Hinh 9. Thu hoach qué tai tinh Yén Bai

(Ngubn: Lé Mai Nhét — Tru'éng nhdm tu vén)




Hinh 10. Thu hoach qué tai tinh Quang Ninh
(Ngudn: S& NN & PTNT tinh Qudng Ninh)

Sau khi thu hoach, tuy theo dia hinh, ngudi dan cé thé vac vé qué trén vai hodc chd bang
xe may tir trén doéi ra dudng chinh réi chat 1én xe van chuyén ra diém thu mua. Mot sb hd
gia dinh duoc phdng van cho biét ho phai vé qué trén doi dé giam chi phi van chuyén (vi
trong luong s& gidm) do d6i & xa nha. G6 va than cay cling duoc van chuyén theo cich
twong tu. Nhu vay, kim loai ndng cé thé ngdm vao san pham qué & giai doan nay néu qué
bam vao dat. Tuy nhién, mic dd anh huwdng khong dang ké do san pham duoc rira hodc co

rira trudce khi ché bién.
d. Tién xt ly/ xi ly
+ Vo qué: V& qué duac thu hai véi nhiéu quy cach khac nhau, tly thudc vao yéu cau cla

khach hang va quy trinh ché bién, phan loai. Tuy thudc vao d6 day cla vé qué, nd cd thé

duoc ché bién thanh céc san pham khac nhau.

Hinh 11. Ngudi dan dang san xuat qué tao ho gia dinh (thén Khéi Ngoa, x3 Liém Phu, huyén

Van Ban, tinh Lao Cai)
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(Ngudn: Dinh Tién Diing — Thanh vién nhém tu van)

M6t s6 hd st dung qué tir trang trai clia minh hodc mua qué cla ngudi khac dé lam céc san
pham thd cdng nhu qué séo, qué vun. Cach ché bién nhu sau: dung dao cao sach vd, tao
khuoén. Sau do, vé cay duoc siy kho dé tao hinh thanh pham. Qua trinh phoi ndng phu thudc
nhiéu vao thoi tiét nén san pham cé hinh dang khéng déng déu, mau sac xau. Trong nhiéu
trudng hop, do thiéu anh ndng hodc bao quan khdng dung cach, qué s& bi méc. Mot s6 hd

dan cho biét d3 s dung lvu huynh dé bdo quan sadn pham.

Qua danh gid quy trinh sdn xuat qué cla cong ty Vinasamex va cong ty SHS, nhdm tu van
nhan thay cac nha may nay KHONG SU DUNG PHU GIA trong qua trinh ché bién. Cu thé,
nguyén liéu chi duoc rira truc tiép bang nudc hodc cao 1&p vé bén ngoai cho méng hon.
Sau do, chung dugc cat thanh cac hinh dang phu hop va dua vao may sdy chay bang hoi
nudc dé tao ra sdn pham thoé. San pham thd duoc dong goéi dé bao quan. Khu vue bao quan
cling duac thiét ké ddm bdo d6 am thich hop. Do dd, lvu huynh va cac héa chit khac khéng

duoc st dung dé chéng nam mbc.
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