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XAC DINH, DANH GIA HAM LUONG MANGAN VA KEM TRONG HAU
Crassostrea rivularis (Gould, 1861) O’ KHU VU'C SONG GIANH, THI XA BA
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Tém tat: Dong vat than mém hai manh vé (hau, so, vem, trai, hén,...) la loai nhuyén thé vira co vai tro
lam sach méi trwdng, gia tri dinh dwéng cao, nhu cau tiéu thu trong va ngoai nudc Ién, nhiéu dbi twong
da tr& thanh hang hoa c6 gia tri kinh té. Chung 1a nhém loai dwoc khai thac In nhét trong sb céc loai
nhuyén thé cé vé & Viét Nam. Phwong phap quang phé héap thu nguyén tt&¢ (AAS) dwoc ap dung dé xac
dinh ham lwong mangan va kém trong hau & khu viyc séng Gianh, thi xa Ba Dén, tinh Quang Binh.
Phwong phap nay cho do 1ap lai cao véi RSD < 5,06%, do thu hdi 93,8 + 103,5%, gi¢i han phat hién
thap. Két qua nay cho thay ham luvgng trung binh mangan va kém trong hau twong déi cao (2,03 + 3,01
ug/g twoi va 127,82 + 284,95 pg/g twoi), mirc d6 an toan ndm trong gidi han cho phép theo quy dinh
46/BYT 2007. Ham lwgng mangan va kém trong hau dat véi cac tiéu chuan cho phép cua Viét Nam.

T khoéa: xac dinh; hau; mangan; kém; phwong phap AAS.

1. Bit van dé

Séng Gianh la con sdng chay trén dia phan
tinh Quang Binh, b4t ngudn tir khu vuc ven ndi Co Pi
cao 2.017 mét thuoc day Truong Son, chay qua Cac
huyén Minh Hoéa, Tuyén Hoé, Quang Trach, Ba Ddn,
BS Trach, dé db ra bién Pong & Ctra Gianh. La con
séng lon nhét trong 5 con sdng cua tinh, mot trong
nhiing dong séng dién hinh c6 gia tri lon vé mat kinh té
x4 hoi cho tinh, dac biét 1a thi xa Ba Bon.

Hau ctra song (Crassostrea rivularis) Ia loai dong
vat than mém, thugc nhom than mém hai manh vo,
thuong sdng ¢ cac ghénh da ven b bién hay kha phod
bién & nhiéu cira s6ng. Chlng séng bam vao mot gia thé
nhu bam vao da thanh tang, cac ran d4, mong ciu, an
sinh vat phu du va cac sinh vat trong bun, cat, nudc
bién,... Thit hau duogc xép vao loai thyc pham bd
dudng, giau dam amino-acide tyrosine. Nhd chét nay
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ma nio bo cé thé ting cudng chuyén hoa nang lyc tri
tué, giam stress va co tac dung kich thich, diéu tiét tot
tam trang. Trong thit hau cé chira nhiéu vitamin A, By,
B, Be,..., k&m, sit, canxi, mangan, magie, iot va hon
16 chét vi dinh dudng, dac biét 1a vitmin E va kém [1].
Mangan (Mn) la kim loai dau tién dwoc Gabriel
Bertrand xem nhu nguyén t6 vi lwong co ban ddi véi su
sbng. Mangan tham gia vao san xuét tac chat trung
gian than kinh dopamin — mot chat dan truyén xung
than kinh cam giac vé y chi va tinh than sang tao cua
con ngudi. Néu thiu mangan, co thé s& mit cam giac
sung suéng hay dau budn, giam kha ning phan xa cia
co thé. Ngoai ra, mangan con kich thich chuyén héa
chat béo, giam cholesterol gép phan ngan ngira xo vira
dong mach. Trong ty thé mangan lam chit ddng xdc
tac cung cac enzyme chuyén hoa hang loat qua trinh
trong té bao, thuc day hinh thanh sic t5 melanin lam
sang da, tang sic song cho toc. Mat khac kém (Zn) la
vi chat dinh dudng c6 dac tinh sinh hoc rd rét, né can
thiét cho ciu tao thanh phan hoat dong caa hormon
sinh duc nam testosteron va dong mot vai trd quan
trong trong qua trinh téng hop, cau tric, bai tiét nhiéu
hormon khéc. K&m ciing déng vai trd quan trong ddi
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Vi tuyén tién liét, tham gia diéu hoa chirc nang cuia hé
théng noi tiét,... Viéc thiéu kém c6 thé gay phi dai
tuyén tién ligt va viém tuyén tién liét, cung nhiing
thay doi khac ¢ tuyén sinh duc quan trong nay. Néu
thiéu kém & céc cau trac than kinh c6 thé dan téi ri
loan than kinh [4].

Song song Vvai viéc khai thac nhing tiém nang tir
dong song Gianh thi van dé méi truong & day ciing can
duoc quan tam. Bac biét, hé thong séng Gianh tiép
nhan nudc thai sinh hoat, ndng nghiép va cong nghiép
dang hoat dong nhu: nha may xi mang Séng Gianh,
nha may xi mang Van Hoa, nha may gach - ngoi
Tuynel, nha may Phan lan Vi sinh Séng Gianh, nha
may khai thac dét cao lanh,... de doa kha ning 6 nhiém
ngudn nudc cua song. Mot sé nghién ctru da chi ra rang
c4c loai dong vat co thé tich tu mot s chat 6 nhiém va 6
nhiém moéi truong duoc danh gia thong qua co thé song.
Trong d6, nhuyén thé hai manh voé thuong séng c¢b
dinh tai mot sb dia diém va ho hap biang mang, c6 doi
séng loc nuée nén chang co thé tich liy nhiéu kim loai
va cac chét khac trong co thé. Kha nang tich lity lau
dai lam giam chat lwong thay san va gay hai cho con
nguoi thong qua day chuyén thuc pham [1].

Cho dén nay, cd rat nhiéu cong trinh khoa hoc
trong nude ciing nhu trén thé gidi da cong bd cac két
qua nghién ctu vé chirc ning va anh huang caa mot sé
kim loai ddi vai stc khoe con ngudi [2, 4, 6]. Phuong
phap phan tich quang phd hip thu nguyén tir 13 mot
phuong phéap phan tich hién dai da va dang dugc Gng
dung rong rii dé xac dinh ham luong cac nguyén té vi
luong trong cac déi twong mau nhu: mau quing, mau
nuéc, thyc pham, dugc pham,... [3]. Vi vay, trong bai
bao nay, chung t6i trinh bay két qua xac dinh, danh gia
ham lugng Mn va Zn trong hau ¢ khu vuc séng Gianh,
thi x4 Ba Ddn bang phuong phap F-AAS.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Hoéa chat

Céac hoa chét st dung c6 do tinh khiét PA chuyén
dung cho AAS, hang Merck cua Cong hoa Lién bang
Puc gdom: dung dich chudn Mn2* (1001 + 2 ppm), Zn?*
(1000 £ 2 ppm), axit ddm dac HNO3 65%, H>0, 30%.

Nuéc cat hai lan dugc sir dung dé pha ché hoa chat va
trang, rira cac dung cu thiy tinh.
2.2. Chuén bi mau

C4c vi tri 1y mau duoc trinh bay trén Hinh 1, mau
dugc lay ¢ trang thai song, sau d6 duoc co ria sach s&
truéc khi tién hanh do céc chi tiéu. CAc mau hau duoc
lay 2 dot (dot 1: 04/07/2015, dot 2: 09/08/2015) két hop
cling véi lay mau nudc. Mai dot gom 6 mau dugc phan
loai theo kich ¢& tir nho dén 16n theo chiéu dai cua hau,
mdi mau gom 5+10 ca thé, liy theo phuong phap t6 hop.
Mau hau duoc chuyén ngay vé phong thi nghiém sau khi
ldy mau va duoc xtr 1y so bo trudc khi tién hanh phan tich:
Ngam trong khoang thoi gian 24 tiéng, rira sach phan vo va
trang bang nudc cat, sau d6 dung dao inox tach 1dy phan
thit. Mau dugc xay nhuyén, luu giit trong ta lanh & nhiét do
-20°C néu chua tién hanh phan tich ngay [5].

4 R
°2
Hinh 1. So 6 vi tri céc khu virc ldy mau hau

2.3. Tién hanh phan tich

Quy trinh xir Iy mau va phén tich Mn, Zn trong
hau dugc thuc hién theo cac budc nhu Hinh 2 [4]. Mau
dugc pha bang ky thuat phd mau u6t véi hdn hop tac
nhan HNO; va H,0; truée khi tién hanh dinh lwong ham
lwong kim loai nang bang phuong phap phan tich quang
phd hap thu nguyén tir AAS véi diéu kién hoat dong cia
thiét bi da duoc cong bd [3] nhu néu ¢ Bang 1.
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Hautwoi | Ruasach | Tpjr | Ruasach Hau
4 z > N LI A » Can3g
song Phéu thuat | hau Xay min | dongnhat
+12ml HNO; dac
+ 7 ml HO; 30%
+ Dun s6i nhe
Kétqua | Potrénmdy | Dungdich + 1ml HNO; diic Dung dich
phan tich F-AAS phin tich Dinh mirc 100ml | trong subt

Hinh 2. Quy trinh xi Iy mau, phan tich Mn va Zn trong hau bang phwong phdap F-AAS

Bdng 1. Piéu kién do F-AAS Xdc dinh Mn va Zn trong hau

Théng sé Mn Zn
A (nm) 279,48 213,86
Khe do (mm) 2,7/1,8 2,7/1,8
H&n hop khi @6t KK-CzH, KK-CzH,

Kiéu den

Catot rong mangan

Catot rong kém

Pén bd chinh nén

D2

D2

Dé dinh luong cia mot nguyén té trong mau phan
tich theo phép do F-AAS, ching tdi thuc hién theo
phuong phap 1ap dung duong chuan. Lay mét thé tich
xé4c dinh ¢ dung dich mau pha lodng theo cac hé sé pha
lodng phu hop véi Mn?* va Zn?* nhu khi khao sat so bd
ham luong cua ching trong hau, rdi tién hanh do d¢ hap
thu quang cta dung dich do.

3. Két qua va thao luan

3.1. Kich thwéc va khéi lwong ciia hau ctra song
Bdng 2. Kich thuréc va khoi lwong cuia hau ciza song

Hau cira sdng
Giatri .
Kich thwéc (cm) Khai lwgng (g)
Minimum 2,95 39,48
Maximum 5,87 45,61
Trung binh 4,65+0,51 42,31+ 0,65
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Qua hai dot ldy mau, chung t6i da thu duoc 86 mau
hau, kich thuéc va khdi lwong cua hau & khu vuc séng
Gianh, thi xa Ba Don tai thoi diém khao sat duoc thé
hién qua Bang 2.

3.2. Xay dwng dwong chuan, khao sat gi¢i han
phat hién, gi¢i han dinh lwong

Puong chuan xac dinh ham luong Mn va Zn dugc
thé hién trén Hinh 3. B4i v6i Mn phuong trinh c6 dang:
Awmn = 0,265 C + 0,002 (hé sb tuong quan Run = 0,998),
V&1 Zn phuong trinh ¢6 dang Az, = 0,821 C + 0,012 (hé
sb twong quan Rz, = 0,999), trong d6 C 1a ham luong
(ppm). Trong khoang nong do tir 0,01 dén 1 ppm thi
giita d6 hip thu va ndng do co6 tuong quan tuyén tinh
t6t, voi R>0,998. Gigi han phét hién (LOD), gi¢i han
dinh lugng (LOQ) ctia phép do F-AAS trong phép Xxac
dinh Mn va Zn da duoc xac dinh. LOD xéac dinh Mn la
0,036ppm va Zn 1a 0,030; LOQ xac dinh Mn va Zn lan
luot 12 0,108 va 0,09ppm.
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Hinh 3. Puwong chudn xdc dinh Mn va Zn (a.Mn; b.Zn)

3.3. banh gia do6 lap lai va do ding cua phép do

Do 13p lai duoc xac dinh qua do léch chuén (S) hay
d6 léch chuan tuong ddi (RSD). Tién hanh phan tich 6
mau hau, roi lan lugt thém chuan Mn?*, Zn?* vao 6 mau
d6. Két qua cho thiy, phuong phap F-AAS khi phan
tich mau hau dat do lap lai tuong d6i tét RSD < 5,06%
ddi v6i Mn va RSD < 2,62% dbi v6i Zn. Nhu vay,
phuong phip F-AAS dat dugc do lap lai tét khi phan
tich Mn va Zn trong hau.

Do dung ctia phuong phap phéan tich Mn va Zn bat
ky duoc xac dinh thong qua do thu hdi (Recovery) theo

Trong do, xo 1a ndng do chat phan tich trong mau;
X1 12 ndng do chat chuan thém vao mau; x; la nong do
xéc dinh dugc trong mau da thém chuan.

Két qua phuong phap xac dinh ham luong Mn va
Zn ¢6 d6 thu hoi lan luot dat tir 93,8 + 103,5%. Vay,
phuong phap F-AAS c6 thé ap dung phan tich Mn va Zn
trong cac mau hau.
3.4. Xac dinh ham lwong Mn va Zn trong hau

Tur nhitng két qua nghién ctu & trén, chung toi da
&4p dung phuong phap F-AAS dé xac dinh Mn va Zn
trong mau thyc. Két qua xac dinh ham lugng caa Mn va
Zn trong 12 mau hau & khu vyc séng Gianh, thi x4 Ba

N X
cong thue: Rev(%) = —-2— x100 ‘ it Song lant
(%) X, + bon, tinh Quang Binh dugc biéu dien trén Hinh 4.

35 300
] )
5 30 3 0
215 ? -
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; %5 ngtl & mdotl
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Hinh 4. Két qua xdc dinh ham leong Mn va Zn trong hau ¢ séng Gianh (a.Mn; b.Zn)

Tir két qua trén Hinh 4 cho thay ham luong Mn va
Zn trung binh trong hau 14 tuong ddi cao (2,50ug/g tuoi
dbi v6i Mn va 174,50pg/g tuwoi ddi voi Zn) va nam
trong pham vi cac tiéu chuan cho phép an toan thuc

pham cia B Y té - 46/BYT 2007 [7]. Két qua nay la
mot trong nhimg co s& khoa hoc cho thay, thit hau ¢
khu vuc sdng Gianh, thi xa Ba Don, tinh Quang Binh ¢6
kha nang b sung cac nguyén t6 vi lwong Mn va Zn.
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3.5. Panh gia ham lwgng Mn va Zn trong hau
3.5.1. Panh gia ham Iwong Mn va Zn trung binh
(TB) trong hau tai thoi diém khao sat

Pé danh gia ham luong trung binh cia Mn va Zn
theo vi tri véi thoi gian ldy mau, ching toi ap dung
phuong phap thong ké vao xu ly sb ligu. Tir két qua thu

duoc, ching tdi biéu dién qua Hinh 5. Dung Data
Analysis trong Microsoft Excel 2010, 4p dung phuong
phdp Anova 1 chiéu danh gia sy khac nhau vé ham
lwong cac kim loai giita hai dot ldy méu, thu dugc cac
két qua & Bang 3.

278 2.88

74 g Y 249
2.0 207

Mn

Ham lugng Mn TB trong hau {ug/g)
in

Vi tri 13y mau

(@)

300
27175
250

w 18889

17362
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13566 441y 13066

50

Ham lugng ZnTE trong hau (ug/g)

Vitri ldy mau

®)

Hinh 5. Két qua ham luwong trung binh Me trong 12 mdu hau ¢ 6 vit tri (a. Mn; b. Zn)

Bdng 3. Cac gia tri thong ke so sanh F tinh V& F bang

A 1A bo léch
Do léch chuén
Me Min Max ctzg;m fwong déi F tinh P F bang ( Ferit)
RSD (%)
Mn 2,030 3,031 0,321 12,83 0,129 0,728 5,318
Zn | 127,82 | 284,95 51,08 29,17 0,296 | 0,601 5,318

Tir Bang 3 ta thdy, P > 0,05 V& Funh < Foang thi
khong co su sai khac va khong co ¥ nghia vé sai khac.
Hay noi cach khac ham lugng Mn va Zn trong mau hau
& hai dot lay mau khong khéc nhau vé& mit thong ke.

Nguyén nhéan cua sy khéng khac nhau ¢ trén c6
thé giai thich do dia tang, céc chi tiéu nuéc & day kha
on dinh. Mt khac thoi gian ldy mau gan nhau va
chua c6 su bién ddi ré rét vé luong mua.

3.5.2. So sanh ham lwong Mn va Zn trén 2 khu
vwe séng Gianh

Dé so sanh ham lwgng Mn va Zn trung binh trén 2
khu vyc séng Gianh, ching toi ldy gia tri ham lwong
Mn va Zn sau khi phéan tich thu dugc & vitril,3va5b
(Pong - Bac bo séng; ky hiéu: VT135) dem so sanh
voi ham lugng thu dwoc ¢ vi tri 2, 4 va 6 (Pong -
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Nam bo song; ky hiéu: VTz46). S& di chiing t6i 1am
nhu vay 1a vi khi 1dy mau, hau thu duoc chu yéu tap
trung khu vuc 2 bén bo song, day co 1& 1a dic diém
sinh séng cua hau. Mit khac ¢ gitta sdng chang toi
ldy mau ciing gap it nhiéu khé khin hon. Két qua thu
duoc thé hién qua Bang 4.

Tir bang trén ta thay tiy muyée déu 16n hon tinn, NEN
ham lwvgng Mn va Zn trung binh trong hau ¢ khu séng
Gianh, thi xa Ba Pon 1a khong khac nhau dang ké vé
mit thong ké véi mic y nghia p < 0,05. Két qua cho
thdy gia tri Mn trong hau ¢ khu vuc DPong - Nam bo
séng thip hon gi4 tri Mn trong hau & khu vic Péng -
Bic b séng. Nguoc lai, gia tri Zn trong hau & khu vic
Dbong - Nam bo sdng lai cao hon gia tri Zn trong hau &
khu vire Dong - Bic b song tai cac vi tri khao sét.
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Bdng 4. Bang thang ké gia tri Mn va Zn trong hau trén 2 khu vic séng Gianh

. Ham _ Phuwong | D6 léch try thuyét
Me Iél\)/ll ntwr; , | lwong TB E;li“(csnzf saiméi | chuan | Fum | Figowé | tin | =005
( l”l‘g /g) (Szpooled) (Spooled) f =4)
VTiss N
Mn 2,297 0.0386 0,039 0197 | 1,010 | 15439 | , ., | 2776
VT4 2,703 0,0390 )
VTi3s
Zn 180,69 6219,19 3390,23 58,23 11,08 | 15,439 0,261 2,776
VT4 168,31 561,27
Bing 5. Két qud phan tich Mn va Zn trong nuée ¢ séng Gianh
Dot Ham Ilrw% mangan va kém Cic dai heong théng ké mangan va kém trong cac mau nwéc
trong miu nwéc, pg/mL
. Trung binh | P léch chuin P léch chuin
Dol Dot2 min = max (g/mL) (ug/mL) © twong 36i RSD (%)
Vitri Mn Zn Mn Zn Mn Zn Mn Zn Mn Zn Mn Zn
Nyrp | 0262 | 1.25 | 0.187| 1.83
Nyrz | 0210 | 198 | 0.187 | 151
Nyrs | 0.105 | 1.86 | 0.136 | 1.77 _ i
0,105+0262 | 1.250= 2,180 | 0.166 | 1.804 | 0.044 | 0.266 26,52 14,72
Nyrs | 0192] 207 [o0.164 | 154
Nyrs | 0.148| 218 | 0.151| 185
Nyrg | 0134 | 176 | 0.106 | 2.05

*Nyr-i - Nwoc vi tri ther i

3.5.3. Mdc tich Iy cta Mn va Zn déi véi hau
théng qua hé sé6 ham Ilwong sinh hoc (BCF)

Hé s6 ham luong sinh hoc (Bioconcentration factor
-BCF): la con sé thé hién ndng do sinh hoc (BC) dugc
tinh bang ty 1¢ cia chat & nhidm trong co thé sinh vat
trén ndng do chat 6 nhiém trong moi truong xung quanh
(EC). Hé s6 ham luong sinh hoc duoc tinh theo cong

[BC] *.

thuc: geop - =N
lab

Dé danh gia muc tich lity ctia Mn va Zn ddi voi hau
thdng qua hé sb sinh hoc, chiing t6i da tién hanh phan
tich 12 mau nudc dugc lay tuong tmg ¢ 6 vi tri trong 2
dot ldy mau hau. Két qua phan tich Mn va Zn trong 12
mau nude dugc trinh bay & Bang 5.

Ap dung cong thirc (*) chiang t6i thu dugc két qua
la: BCFwmn = 8,05 + 23,85; BCFz, = 72,96 + 139,76. Tu
hé sé tich tu ham luong sinh hoc cua Mn va Zn cho
thdy su tich liiy Zn trong hau cao hon sy tich liiy Mn.
Mat khac kha nang tich ty Mn trong hau ¢ dot 1
(14,83) thap hon ¢ dot 2 (17,14), nguoc lai kha niang

tich tu kém trong hau & dot 1 (97,61) lai cao hon ¢ dot
2 (95,76). Nhin chung, gitra ham lugng Mn va Zn
trong hau so véi trong nudc 6 Sy tuong quan.

4. Két luan

Phuong phap F-AAS xac dinh ham luong Mn va
Zn trong 12 mau hau c6 d6 lap lai, 6 chinh xac cao va
gi6i han phat hién thap.

Két qua phan tich ciac mau hau & khu vuc song
Gianh, thi xa Ba Don, Quang Binh, cho thiy ham luong
Mn va Zn tuong ddi cao lan luot 1a 2,03 + 3,01 ng/g
tuoi va 127,82 + 284,95 ug/g tuoi, dat tiéu chuan cho
phép vé an toan thyc pham. Co thé noi rang khong co sy
bat an vé Mn va Zn cho ngudi tiéu dung hau ¢ cac dia
diém khao sat.

Di tién hanh danh gia sy bién dong ham luong
Mn, Zn theo thoi gan va vi tri 1y mau, so sénh ham
lwong Mn va Zn trén 2 bo séng. Thong qua hé sé ham
lugng sinh hoc cho thiy sy tich liy caa Mn va Zn
trong hau véi nude ¢6 sy tuong quan.
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Tai liéu tham khao [5] Nguyén Mau Thanh, Hoang Thi Cam Chuong,
x . Y ST R Nguyén Btic Vuong (2015), Xac dinh, danh gia
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Nhuyén thé (Mollusca) c6 gia trj kinh té & bién hoat tai mot vai ho dan trén dia ban x4 Loc Ninh -
Viét Nam, Nha xuat ban Khoa hoc va Ky thudt, Béng.Hc’yi' i Quéhg Binh Tc;p chi Khoa hoc va
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DETERMINING AND EVALUATING MAGANESE AND ZINC CONTENT IN OYSTERS
Crassostrea rivularis (Gould, 1861) IN GIANH RIVER, BA DON TOWN, QUANG BINH

Abstract: Bivalve mollusks (oysters, scallops, mussels, clams, cockle,...) play an important role in cleaning the environment;
they are rich in nutritional value and in demand at home and abroad; many of them have become economically valuable commodities.
Oysters form the species group of mollusks most exploited in Vietnam. The atomic absorption spectrophotometric method (AAS) has
been applied to determine the maganese and zinc content in oysters in Gianh River, Ba Don Town, Quang Binh province. This
method has high repetitiveness with RSD <5,06% and recovery from 93,8 % to 103,5% as well as a low limit of detection. The result
shows that the average maganese and zinc content in oysters is relatively high (2,03 + 3,01ng/g fresh and 127,82 + 284,95ug/g fresh
respectively), the level of safety is within the allowed limits according to the regulation No. 46/BYT 2007. The maganese and zinc
content in oysters meets the allowed standards of Vietnam.
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