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TOM TAT

Cdy Mo hoa dé 1a mét trong so cdy dwoc lidu chiza nhiéu nguyén té vi lwong can
thiét cho co thé, cay c6 thé song dwoc ¢ nhiéu viing ddt khac nhau. Zn 1a nguyén té vi
lirong ¢6 trong hoa, 14, than va ré cia cdy Mo hoa ds, cé ham lwong tir 0,972 —
1,511 mg/L, dwoc xdc dinh bang phwong phédp quang phé hdp thu nguyén ti trong
ngon lita. Duroc liéu duoc thu hogch & nhing thoi diém va dia diém khéc nhau co
ham lirong Zn khong khac nhau vé mdt thong ké.

Tur khoa: Zn, cdy Mo hoa do, F-AAS

1. Gii thigu

Céac nha nghién cuu: Piletz va
Ganschow (1978), Zimmerman va cong
su (1982), Atkinson va cong su (1989)
cho biét méi twong quan sinh héa co
ban sau tinh ning 1dm sang khong dé
dang dé nhan biét. Khi thiéu kém, gen
lan trén nhiém sic thé thuong lai di
truyén va mot sé rdi loan nghiém trong
khac (Costa & nnk., 2023), (Kambe &
nnk., 2015). Nam 1984, Ghishan cho
biét thiéu kém s& lam suy giam hé mién
dich va su van chuyén té bao niém mac
rut dan dén tieu chay (Despoina &
nnk., 2023), (Chasapis & nnk., 2020).

Céac cong trinh: Bates (1993),
Cavan (1993), Brown (1998) va
Kikafunda (1998) da ching minh dugc
viéc bd sung kém cho két qua ting
trong lugng va ting trudng chiéu cao
khi dung cho tré em ¢ nhiéu nudc. Nam
1999, Bhutta va céng su chirng minh
viéc bd sung kém & tré em tai cac nudc
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dang phat trién da giam dang ké vé ty I¢
viém phdi (Ghaedi & nnk., 2009).

Hau hét cac loai thuc vat ¢ nudc ta
déu c6 thé duogc st dung lam thudce. Vi
vay, cay co khong phai la “co cay vo
loai” ma la nhitng 4n nhan nudi dudng,
che chg, bao vé cho ching ta, tham chi
con chtra bénh cho ching ta nira (Pham
Hoang Ho, 1999). Cay Mo hoa dé co
ttn khoa hoc: Herba Clerodendri
Japonici, dugc dung dé diéu tri nhiéu
loai bénh nhu khang khuan, chdng
viém, vang da, mun 15, huyét ap cao,
dau nhac xuwong khop, kinh nguyét
khong déu, viém tir cung... (Pd Tat
Loi, 1999), (V6 Van Chi, 2003).

Pé phan tich luong vét Zn, ngudi ta
da va dang st dung nhiéu phuong phap
phan tich khac nhau nhu cic phuong
phép phan tich tric quang, quang phd
hip thu nguyén tir, quang phd phét xa
nguyén tur va phan tich dién hoa...nhung
chii yéu nguoi ta s dung phwong phap
quang phd hap thy nguyén tir (AAS) dé
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phan tich luong Vét va siéu vét Zn trong
nhiéu d6i trong mau khac nhau nhu mau
sinh hda, miu moéi trudong, ché pham
thudc, duoc pham. .. (Pham Luan, 2006),
(HS Viét Quy, 2004).

Nham tao ra nhitng san pham dong
déu vé ham luong cua cac nguyén té vi
luong nén tién hanh khao sat thanh
phan hoa hoc, tac dung sinh hoc cua cac
dugc liéu 1 rat can thiét. Trong bai bao
nay, toi xac dinh ham lugng Zn cé trong
nam bd phan cua cdy Mo hoa do dugc
thu hoach & hai thoi diém khac nhau
(mUa ning va mia mua) bang phuong
phdp quang phd hap thu nguyén to
trong ngon lua.

2. Thuc nghiém

Quy trinh ldy mau, bao quan va xir
ly mau c6 su cai bién dua trén tai liéu
tham khao cia Nguydn Viét Khan
(2007), Ha Van Anh (2012).

2.1. Ldy mdu va bdo quan mau

Mau phan tich gém hoa (h&i nguyén
cum), l& va than (dung dao khéng gi,
boc lay 16p vo bén ngoai) cua cdy Mo
hoa d6. Mau duoc rira sach bang nudc
cit va xac dinh do am: Can mau ban
dau dugc a(g), dem sy ¢ nhiét ¢6 90°C
(trong 2h d6i véi 14, 4h dbi véi hoa va
than), sau d6 can lai dugc ai(g).

Do Am (%) = %.100%.

2.2. Quy trinh xz Iy mdu

Phuong phap vo co hoa uét trong 10
vi song: Dung ning luong vi song dé
d6t nong tac nhan vé co hdéa va mau
trong binh kin. O diéu kién nay, phan
g xay ra dudi &p suat va nhiét do cao
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lam ting toc d6 v co hoa. Pay la
phuong phap xir Iy mau hién dai, giam
déng ké thoi gian xir Iy mau, khdng mat
mau va vo co hoa triét dé, co thé vo co
hoa nhiéu mau cing mot déi tuong. Co
thé diéu khién qué trinh v6 co hoa tir xa
bang mot may vi tinh. Do d6, 1am ting
d6 an toan cho ngudi st dung va do tin
cay cua hé théng. Tuy nhién, phuong
phap nay chi v6 co hoa dugc mot lugng
mau nho, tac nhan vé co hoa c6 do tinh
khiét cao va doi hoi thiét bj dat tién.

Ldy 1,0000g mau cho vao binh
teflon, thém 10,00 mL HNOs 65% va
2,00 mL H20> 30% dat vao 10 vi song &
200°C trong 60 phit (15 phut dau dua
nhiét @6 tir 0° — 100°C; va sau d6 nang
nhiét do 1én 200°C, giir trong 30 phut;
15 phat con lai dua nhiét d6 vé 100°C),
cong suat 500W. Pé ngudi, loc, liy
nudc loc cho dich loc vao binh dinh
muc dung tich 50 mL, lic déu, thém
nudc cit dén vach, lic k§. Dung dich
thu dugc dung dé xac dinh Zn bing
phuong phép F — AAS.

3. Két qua thwc nghiém
3.1. Khodng tuyén tinh

Pé khao séat khoang tuyén tinh, toi
tién hanh xac dinh d6 hap thu cua dung
dich chuan chira Zn: (1) Tur dung dich
chuan gdc, Zn c6 nong do 1000 mg/L,
pha day cac dung dich c6 néng do 0,2;
0,4; 0,8; 1,0 va 2,0 mg/L: Cho vao binh
dinh muc dung tich 100mL: 1mL dung
dich chuan goc kém 1000 mg/L, dinh
mtrc dén vach bang nudc cat, lic déu.
Dung dich thu dugc chira kém c6 nong
d6 10 mg/L. (2) Panh STT 5 binh dinh
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muc dung tich 25mL. Cho dung dich
chuan 10mg/L di chuan bi ¢ (1) vao 5
binh dinh mac & (2) voi thé tich twong
ung la 0,5mL; 1,0mL; 2,0mL; 2,5mL va
5,0mL rdéi dinh muc dén vach bing
nuéc cat. Lap dd thi biéu dién sy phu
thuoc giira do hap thu va nong do day

chuan. M&i nong d6 duoc thuc hién 3
lan do dé Iy gia tri trung binh.

Sy tuwong quan gitra ndng do Zn
(ug/mL) va do hip thu A (bang 1) thu
duoc dudng hoi quy tuyén tinh, c6 hé sd
tuong quan R (hinh 1), st dung phan
mém Excel 2003.

Bang 1: Két qud xdc dinh 6 hdp thu ciia Zn & cdc nong d khdc nhau

Nong d6 (ug/mL) 0,2 0,8 1,0 2,0
Do hip thu - A 0,02 0,048 0,098 0,112 0,234
0,25

0,2

Do hap thu (A)
p
=
(9]

o
i

0,05

0 0,5 1

y =0,1174x - 0,0009

1,5 2 2,5

Nong do caa Zn: C (ug/mL)

Hinh 1: Biéu dién khodng tuyén tinh qua dwrong héi quy

y = (- 0,0009 + 0,0033) + (0,1174 + 0,0031) X ,

R=0,99897

Trong do: Y la dé hdp thu A; X la nong dé C (ug/mL)

Vay, & nong do tr 0,2 dén 2,0
(Mg/mL), c6 trong quan tuyén tinh gitra
d6o hap thu va ndéng do6 Zn, voi
R =0,99897.

3.2. Xdc dinh gigi hgn phat hi¢n
(GHPH) va gigi
(GHPL)

han dinh Ilwong

GHPH dugc tinh theo “quy tic 3¢
va dya vao hdi quy tuyén tinh:

Yiop = Y8 + 308

hay YyLop =Ys + 3Ss 1)

Trong d6, y: dé hdp thu ing véi
GHPH

ye: tin hiéu mdu trang
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o (hay Sg): dé léch chudn cua tin
hiéu mau trang.

Pé tinh ys va Sg, thiét lap phuong
trinh hdi quy tuyén tinh dang y = a + bC,
Tir @6 chap nhan tin hiéu mau tring (ys)
la tin hiéu khi C =0, suy ra yg = a. B0
léch chuan cua tin hiéu mau tring (Sg)
dwoc chap nhan bang do léch chuan cua
tin hiéu y trén duong hoi quy tuyén tinh,
tuc la:

O day: i la gia trj thuc nghiém cua y

Y la cac gia tri tinh tr phuong trinh
hoi quy tuyén tinh cia y

Tu (1) va (2), ta co:

y =ys + 3Sg = a + 3Syx 3)

GHPH dugc tinh tor phuong trinh
hoi quy tuyén tinh y = a + bx va tir (3):

1 3S /X
x tng véi GHPH hay GHPH = Ty

Trong dé, b 1a do dbc cua duong
héi quy tuyén tinh va ciing 1a d6 nhay
cua phuong phap.

Pé xac dinh GHPH, ngudi ta xay
dung duong hdi quy tuyén tinh ¢ gan
g6 toa do (trong khoang hep cua ndng
d6 céac kim loai can xac dinh & gan goc
toa do).

Nguoi ta thuong chip nhan
GHDL = 10ys + 10 Sg, hay mot cach
gan dung: GHPL = 3 + 4 GHPH

Phuong phap AAS, ¢6 a = - 0,0009,
b = 101174, R = 0,99897,
GHDLz= 0,33 pg/mL va tuong ddi
thap: GHPHz,= 0,11 pg/mL.

Vay, dung phuong phap F — AAS Co
thé dung dé dinh lugng Zn & dang vét.
3.3. Khdo sdt d¢ diung

Két qua khao sat do ding dugc tién
hanh trén 7 mau 14 gia duoc thu hoach &
Pha Bai khi thém cung moét luong
chuan (1,2ug/mL) dugc trinh bay trong
bang 2.

Bang 2: Két qua khdo sdt dé diing ciia phirong phdp trén mau L4 gia ¢ Pha Bai

STT  Luogngthém (ug/mL)  Luogng Zn tim lai (ug/mL) % Zn Tim lai

1 1,20 1,21 100,8
2 1,20 1,17 97,5
3 1,20 1,16 96,7
4 1,20 1,18 98,3
5 1,20 1,17 97,5
6 1,20 1,18 98,3
7 1,20 1,22 101,7

TB (%) 98,7

S6 liéu thong ké RSD (%) 1,9

€ +1,7
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Bang 2 thé hién do dung tét, phan Ldy 2,5mL dung dich chuin Zn
tram tim lai 1a 98,7 + 1,7. Bo léch (10,0 pg/MI) cho vao céc 25mL, tién
chuan 1,9. hanh v6 co hoa wét. Két qua xac dinh
3.4. Khdo sdt quy trinh vé co héa médu ndng do Zn trong dung dich duoc trinh

bay ¢ bang 3.
Bang 3: Két quda khdo sat quy trink vé co héa
STT Nong do thue (ug/mL) Nong d6 tim lai (ug/mL) % Tim lai

1 1,00 0,987 98,7

2 1,00 0,988 97,8

3 1,00 0,971 97,1

4 1,00 0,987 98,7

5 1,00 0,965 96,5

TB (%) 98,3
S6 liéu thong ké RSD (%) 0,8
£ +1,0

Két qua trong bang 3 cho thdy,  3.5. Xdc dinh dp \dp lai ciia phwong
phuong phap v6 co da chon bao toan phép

dugc Zn dem v6 co hoa, phan trim tim Két qua khao sat do lap lai duogc
lai 12 98,3 + 1,0 % va cho d6 lap laicao  tién hanh trén 7 mau 14 gia & Pha Bai
véi RSD(%) = 0,8%. (bang 4).
Bang 4: Két qud khdo sat dé 1ap lai ciia phwong phdp trén mau 14 gia ¢ Phi Bai
STT Luogng can (g) Ham lugng (mg/kg hay ppm) Harr(lo/lol)rqng
1 1,0043 63,975 6,37
2 1,0063 59,426 5,91
3 1,0031 65,597 6,53
4 1,0086 58,745 5,82
5 1,0029 62,967 6,28
6 1,0097 63,187 6,26
7 1,0038 64,704 6,45
TB (%) 6,23
S liéu théng ké RSD (%) 0,072
& +0,25
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Bang 4 cho thiy do lap lai chap
nhan duoc. V6i RSD (%) tir 2,97 —
4,31 %.

3.6. Ap dung thuc té xac dinh ham
lwong Zn trong cdy Mo hoa do

Tién hanh xac dinh ham luong Zn
trong 20 mau duoc lidu 1a cac bo phan

cia cdy Mo hoa do ¢ vung nai (Nui
Chau E, Thay Bang, Huong Thuy) va
vung déng bing (Thén 1B, Thuay Phu,
Phi Bai) vao 2 dot: mua mua (1) va
mua nang (2).

Bang 5: Két qua phan tich cac bé phdn cia cdy Mo hoa dé & dot 1 va dot 2

I - S LTt
Hoa PB1 1,0036 1,496  HoaPB2 1,0024 1,511
Lanon PB1  1,0041 1,176  Lanon PB2 1,0029 1,376
L4 gia PB1 1,0035 1,335  LagiaPB2 1,0041 1,393
Théan PB1 1,0046 1,006  ThanPB2 1,0034 0,994
RE PBI 1,0030 0,982  REPB2 1,0039 1,176
Hoa HT1 1,0040 1,411  HoaHT2 1,0043 1,486
L& non HT1 1,0049 1,112 Lanon HT2 1,0021 1,298
Lagia HT1 1,0049 1,317  Lagia TH2 1,0049 1,361
Than HT1 1,0043 0,972  Than HT2 1,0038 1,024
RE HT1 1,0038 0,987 RE HT2 1,0026 1,108

Str dung dudng chuan xay dung tir
bang 1 va cac duong hdi quy hinh 1.
y = (- 0,0009 + 0,0033) + (0,1176 *
0,0031) x, R=0,99897

Dung Data  Analysis  trong
Microsoft Excel 2019, ap dung phuong
phap ANOVA 2 yéu té danh gia ham
luong Zn gitra cac bd phan cua cay Mo

hoa do ¢ Phu Bai va Huong Thuy dugc
thu hoach ¢ dot 1.

Theo phuong phap théng k&, ham
luong Zn gitra cac bo phan caa cdy Mo
hoa do:

Vi Ftinh = 0,220 < Fhang = 4,459 Vi
P =0,807.

Két luan: Ham luong Zn giira cac
b6 phan cua cady Mo hoa @6 khéng khac
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nhau. P =0,4509.
So sanh ham luong Zn trong cay Két luan: Ham lugng Zn trong cay
Mo hoa d6 & Phu Bai va Huong Thay. Mo hoa dé ¢ Phu Bai va Huong thuy

Vi Ftinh = 1,005 < Fpang = 3,839 voi khong khac nhau.

15 \
=
i \
= %
— "'.,. -
- -
f:l 13 '\-‘. H-‘__..-"‘.-
h.l] 'I"' -_-""J’
= LY \ A #
L - -
E 12 ., ,,r:.
= ‘\ ..i-'
a 1.1
x
1
noo
.
— - x m = x
05 Hoa La non La gia Than re

Ham luong Zn & cac mau thu dugc & 2 ving khac nhau

mSeriesl Seriesd

.

La non La gia Than

Zn (mg/L)

Ham lugng

i'|'|.-|'

Hinh 2: Ham lwong Zn trong c&¢ mau ¢ Phii Bai va Huwong Thity (dot 1)

Ham lugng Zn trong cac bd phan So sanh ham lwgng Zn gitta cac bo
cia duoc liéu 1a nhu nhau v4i mac y phan va giira hai ving dat khac nhau
nghia p > 0,1. Ham lugong Zn trong thu duoc & dot 2 bang Data Analysis
dugc ligu thu hoach & Phu Bai va trong Microsoft Excel 2019, théng qua
Huong Thiy 1a nhu nhau véi mac y  ANOVA 2 yéu td.
nghia p > 0,1. Ham lwong Zn gitra cac bo phan
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cua cdy Mo hoa do (dot 2) khdng khac
nhau. Vi Ftinh = 0,036 < Fpang = 4,459

15

R
= 14 S e
naj ‘ P =
= -
1; 13 \""\1 e
51
o
512
=
E
a 1.1
T
1
Mon
.
05 Hoa La non

vai P =0,965.
.._'____.-—" :‘:I.
N
%,
%
\ P
N e
Ny
La gid Than re

Ham luong Zn & cidc mau thu duoc & 2 viing khéc nhau

W Seriesl

Zn (mg/L)

Ham lvong

Ld Non

Series

La gid Thén RE

Hinh 3: Ham lirong Zn trong cac mdu thu dweoc ¢ Phii Bai va Hirong Thity (dot 2)

Ham lugng Zn trong cay Mo hoa dé
& Phu Bai va Huong Thuy khéng khac
nhau Vi Fiinh = 1,005 < Fpang = 3,839 voi
P =0,265.

Ham Iugng Zn trong tung b phan
cua cdy Mo hoa do 1a nhu nhau véi mac
y nghia p > 0,1. Ham luong Zn trong
teng bo phan cua cay Mo hoa do thu
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hoach ¢ nhiing ving khéac nhau 1a nhu
nhau véi muc y nghia p > 0,1.

Dung Data  Analysis  trong
Microsoft Excel 2019, &4p dung phuong
phap ANOVA 1 yéu té dé danh gia su
khéc nhau vé ham lugng Zn trong céc
bo phan cia cay Mo hoa do ¢ hai dia
diém lay mau gitra hai dot.
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Bang 6: CAc gia tri s0 sanh Ftinn VA Foang Vé ham lwong Zn trong cac bg phdn
cua cay Mo hoa do giita hai dot lay mau

Pia diém liy miu Ftinh P F bing Két luan
Phu Bai 3,516 0,098 5,318 Khéng khac nhau
Huong Thuy 0,848 0,384 5,318 Khéng khac nhau

P > 0,05 va Ftinh < Frangthi khong c6 4. Két luan
su sai khac. Nghia 1a, ham lugng Zn Khi &p dung phuong phap F-AAS dé
trong cac bo phan cia cdy Mo hoa d6  phan tich lugng vét Zn trong 20 mau céc
thu hai & Phu Bai va Huong Thuy giira bo phan cia cay Mo hoa do thu hoach ¢
2 dot lay mau la khong khéc nhau ¢ nhitng vung khac nhau la khéng khéc
muc y nghia p > 0,1. nhau, dao dong trong khoang 0,972 —
Nguyén nhén cua sy khéng khéac 1,511 mg/L. Phuong phap duong chuan
nhau c6 thé giai thich vi moéi truong  dat giéi han phat hién thap: 0,11
nudc, dat ¢ noi thu hai miu kha 6n  pg/mL; giéi han dinh luwong la 0,33
dinh nén chua thay d6i nhiéu theo mua pg/mL; d6 lap lai tét voi RSD% =
thu hoach. 4,31% (n=7).
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ABSTRACT

Herba Clerodendri Japonici is the medicinal plant that contains many trace
elements. It grows in many places with different geographies. The trace element Zn is
present in flowers, leaves, stems and roots of the Herba Clerodendri Japonici plant
determined by flame atomic absorption spectroscopy with concentrations of 0.972 -

1.511 mg/L. Medicinal plants harvested at different times and locations had Zn

concentrations not statistically different.

Keywords: Zn, Herba Clerodendri Japonici, F-AAS
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