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TOM TAT

Su hién dién ctia cac kim loai trong dat c6 thé anh hudng dén su cé mat cling nhu ham luong
céc chéat chuyén héa thir cép trong cay duagc lieu. Trong nghién clru nay, nhém da tién hanh khéo
sat ham lugng cac nguyén t6 K, Mn, Fe, Zn, Cu trong dat & cac vung Tinh Bién, NGi Cam, Tri Ton,
Thoai Son thudc tinh An Giang bang phuong phéap phd huynh quang tan xa tia X (XRF). Ngoai ra,
nhém clng da xac dinh ham lugng flavonoid, phenolic toan phan clia cdc mau cao chiét trong
methanol ctia |d Ca dai hoa trdng (Solanum torvum Sw. ho Ca Solanaceae) va than ré Gung gié
(Zingiber zerumbet (L) Roscoe ex Sm. ho Gung Zingiberaceae) & hai ving Tinh Bién va Nui Cam.
Két qua cho thdy ham lugng cac nguyén t6 kim loai trong dat dat gia trj cao nhat & kich thudc hat
0,25 mm trong 3 kich thudc hat 0,25 mm, 1T mm va 2 mm dugc khdo sét. Trong khi dé & hai dé sau
ldy ma&u 0-15 cm va 15-30 cm ham lugng cac nguyén té kim loai la tuong duong. Ham lugng K, Cu
trong dat & vung Tinh Bién cao hon Nui Cam lan luot la 1,18 1an, 1,70 lan va ham lugng Fe, Zn, Mn
& vung Tinh Bién lai c6 gia tri thdp hon 2,16 lan, 1,64 lan va 1,43 1an. Qua do6 co thé thay dugc ham
lugng K, Cu cao gop phan lam gia tdng ham lugng phenolic, flavonoid toan phan khoang 1,8 lan
véi mau than ré Glng gié va ham lugng flavonoid tdng 2,5 lan déi véi mau 1a Ca dai hoa trang &
vung Tinh Bién so vai vung Nai Cam. Trong khi d6 ham lugng cac nguyén té Fe, Zn, Mn khéng anh
hudng dén gia tri ham lugng flavonoid va phenolic & 2 loai thuc vat trén.

Tukhoa: XRF, nguyén té vi lugng, nguyén té da lugng, phenolic toan phan, flavonoid toan phan

MG PAU

Dugc liéu 1a nguén san xuét ra cdc chit chuyén héa
thit cdp c6 dugc tinh cao dugc dung diéu tri nhiéu
loai bénh 2. Yéu t6 thé nhudng dugc coila mot trong
nhiing yéu td co vai tro quan trong anh hudng nht
dinh dén sy sinh trudng, phat trién va san xudt cac
chit chuyén héa thi cdp trong cay dugc liéu3-°. Didu
nay md& ra huéng nghién ctiu vé anh hudng cta nhiing
nguyén t6 kim loai trong dét véi ham lugng cac chét
c6 hoat tinh trong cay dugc liéu”.

Theo cic nghién cttu trudc diy, ham lugng cac nguyén
t6 K, Mn, Fe, Zn, Cu trong dit anh hudng dang
ké dén ham lugng chét chuyén hod thi cdp trong
cay dugc liéu. Cu thé, nguyén t6 kali (K) tic dong
lén khéi lugng ré va ham lugng phenolic ctia cay
Dan sim (Salvia miltiorrhiza Bunge)8 hay su phét
trién clia than cd xa huong®; Mn>t két hop véi
H,Bo>~ lam ting ham lugng caryo-phyllene oxide,
E-caryophyllene, geraniol va chavicol trong cay Tia to
dat (Melissa officinalis L.) 10; Kém (Zn) lam tang ham

lugng phytoestrogen trong hat lyu ! va nguyén t6 Sit
(Fe) gitip khéi lugng tuoi, khéi lugng kho, san Iugng
du va ham lugng diép luc ting lén ddng ké12.

C6 nhiéu phuong phép khac nhau d€ xac dinh ham
lugng cac nguyén t6 trén trong dit. Phuong phap
Quang phd hdp thu nguyén tit (AAS) thudng dugc st
dung nhiéu trong phén tich kim loai ning nhung lai
doi hoi quy trinh, diéu kién chudn bi mau do phic
tap!3. Phan tich kich hoat neutron (NAA) la mot
ky thuat déng tin cdy xdc dinh dugc ca cac kim loai
vét, tuy nhién thiét bi do phtic tap va chi phi cao so
v6i cac ki thuat khac 41>, Phuong phép Phé huynh
quang tan xa tia X (XRF) médc du c6 ngudng phat
hién 1én hon so véi phuong phap NAA (> 8 ppm),
tuy nhién phuong phép nay linh hoat va it ton kém
hon 4. Phuong phap XRF cho phép phan tich khong
phd htty mau, ciing véi thai gian do ngén va chuén bi
mau don gian.

Trong cic ving trong dugc liéu trong diém ctia Viét
Nam %17, An Giang dugc nhic dén 1 noi c6 nguén

Trich dan bai bao nay: Hién N M, Thi P T, Ngan H T K, Nhi N TY, Dung N T, Tri L M. Khdo sat ham lugng
mét s6 kim loai trong dat bang phuong phap XRF va danh gia anh huéng cta chiing dén ham lugng
phenolic va flavonoid toan phan cia cao chiét methanol tit hai loai thuc vat & tinh An Giang. Sci.

Tech. Dev. J. - Eng. Tech.; 4(2):900-909.
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dugc liéu phong phd, da dang. Trong dugc liéu,
flavonoid va phenolic acid 1a hai trong s6 nhiing nhém
chat mang hoat tinh sinh hoc quan trong 18 bi vai tro
loai bo gbc tu do, chong 1o hda va gidm nguy co ung
thu ',

Vi vdy, nhém nghién ctu da tién hanh:

o Khao sat ham lugng cdc nguyén t6 K, Mn, Zn,
Fe, Cu trong dit 6 bén vung thudc tinh An Gi-
ang bing phuong phip XRE.

o Xac dinh ham lugng flavonoid toan phan va
phenolic toan phén ctia cdy Ca dai hoa tring
(Solanum torvum Sw. ho Ca Solanaceae), cay
Gling gié (Zingiber zerumbet (L.) Roscoe ex
Sm. ho Giing Zingiberaceae) dugc trong & viing
Tinh Bién va Nui Cdm.

o Budc dau danh gid anh hudng cta cic thanh
phin nguyén t6 kim loai trong dat véi ham
lugng hoat chét ctia cay dugc liéu.

PHUONG PHAP NGHIEN CUU, HOA
CHAT, TRANG THIET BI VA POI
TUGNG NGHIEN CUU

Hoa chat, trang thiét bi va ddi tugng nghién

cuu

Hod chdt

Chit d6i chiéu Acid gallic (GA) (GA, Sigma-Aldrich,
S6 16: SLCB 2701, ham lugng: 97,5-102,5 %),
Rutin (Vién kiém nghiém thuéc TPHCM, S6 16:
QT152 050417, ham lugng: 88,2%), thudc thi Folin-
Ciocalteu pha sdn (Merck), Sodium carbonate anhy-
drous (Xilong Scientific), Aluminium chloride hexan-
hydrate (Xilong Scientific), Methanol (Xilong Scien-
tific).

Thiét bi

Dung cu: Pipette bau (Brand, bic), Binh dinh
muc (Brand, Diic), Micropipette (Eppendorf, Dtic),
Cdc dung miu XRF (Chemplex, Hoa Ky), Mang
polypropylene (Chemplex, Hoa Ky).

Thiét bi: Céan phan tich ABS220-4N (Kern, Philip-
pines), Mdy c6 quay chin khong RE300 Bibby Stuart
(Anh), Mdy quang ph8 UV-Vis Shimadzu 1800 (Nhat
Béan), Mdy quang phd EDXRF Epsilon 4 (Malvern,
Anh).

Déi tuong nghién ciru
o Maiu dit ¢ 4 vung thudc tinh An Giang.
o Ca dai hoa trang (Solanum torvum Sw. ho Ca
Solanaceae).
o Gling gié (Zingiber zerumbet (L.) Roscoe ex
Sm. ho Gling Zingiberaceae).
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Phuong phap nghién ciu

Chudn bi mau dat

Céc miu dit dugc ldy ngdu nhién xung quanh
cdy dugc liéu lan lugt theo 2 d6 sidu 0-15 cm va
15-30 cm véi lugng mau 1-2 kg/dd sau, thuc hién
dong nhit & 4 khu vuyc thu¢c tinh An Giang vao
thang 8/2020: Thi trdn Tinh Bién, huyén Tinh Bién
(10°36'49.608"N  104°58'43.0212”E) (AGTB); An
Nhon, Tri Ton (10°27°6.6528°N 104°54°23.5512”E)
(AGTT); Vong Dong, Thoai Son (10°15'42.066”N
105°12’39.0672”E) (AGTS); Nti C4m, An Hio, Tinh
Bién (10°30°34.6536”N 104°5853.1552”E) (AGNC).
Mau dit dugc xti ly so bo va sdy ¢ nhiét do 50 °C
trong vong 24 gid. Sau d6, déng nhit miu qua ray
v6i kich thude 16 2 mm va luu git tai phong thi
nghiém khoa Y- Pai hoc Quéc Gia TRHCM & nhiét
do6 phong.

Chudn bj cao chiét

Céc mau L4 ca dai hoa trang (Solanum torvum Sw. ho
Ca Solanaceae) (RLD10), Than ré gling gi6 (Zingiber
zerumbet (L.) Roscoe ex Sm. ho Guing Zingiberaceae)
(RLD7R) dugc thu héi & huyén Tinh Bién, tinh An
Giang vao thang 10/2019. Mau L4 ca dai hoa tring
(RLD10NC) va Thén ré gling gié (RLD7RNC) dugc
thu héi & Nui Cam, tinh An Giang vao thang 8/2020.
Mau dugc liéu dugc dinh danh theo hé théng phan
loai cia Pham Hoang H9, 2003. Mau sau khi thu thap
rtia sach, d€ rdo, cit nho va sdy & 50 °C trong vong
7 ngay dé kho hoan toan. Mau sau d6 dugc nghién
nho, ray déu béng ray inox 1 mm. Cén 20 g mau da
rdy, ngdm trong 160 ml methanol trong 3 ngay. Loc
thu 14y dich loc, thu héi methanol bing méy c6 quay
chan khong dé€ thu dugc cao methanol tuong tng véi
cac dugc liéu chiét.

Anh huéng cia kich thuéc hat dén phuong
phdp phan tich dinh tinh va bdn dinh luvong
mau dat bdang XRF

Ham lugng cic nguyén t6 K, Mn, Fe, Cu, Zn trong
mau dit dugc ban dinh lugng bing phuong phip XRF
(Robertson va cong su, 2016) 20, C4c miu dst AGNC,
AGTB, AGTT, AGTS dugc lay & cung d6 sdu 0-15 cm
tuong ung vé6i tdng dit mat; sau khi sdy kho & 50 °C
trong 24 i, mau dugc xt Iy va nghién nho bdi ray
vé6i 3 kich thudc hat khac nhau 1an lugt 13 2 mm; 1
mm va 0,25 mm.

Maiu dugc bao quan & nhiét do thudng va dugc xac
dinh ham lugng cdc nguyén t6 bing mdy quang phd
EDXRF Epsilon 4 (Malvern Panalytical, Malvern).
Khoang 5 g mau dugc cho vao c6c XRF chuyén dung
c6 duong kinh 35 mm véi d€ la mang polypropylene
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4 pm, da dugc lam sach bé mit. Méi 14n do tdi da 10
mau, v6i thoi gian 15 phit/mau trong diéu kién khong
khi. Quy trinh do, thu nh4n phd dén hiéu chuén va
dinh lugng dugc thuc hién ty dong thong qua phan
mém Epsilon?122, Véi ché 46 Omnian, tin hiéu phé
néng lugng dugc ghi nhan bing d4u do Si c6 chita Beri
(Be) v6i d6 phan giai cao 135 eV (Mn K¢)?2. Vé mit
dinh tinh, vi tri cdc dinh trén phd thé€ hién cac nguyén
t6 khac nhau trong mAu, trong khi vé mit dinh lugng,
dién tich dinh ph6 thé hién ndng do cic nguyén to c6
trong mdu?®. Gi4 tri ban dinh lugng ciia cic nguyén
t6 dugc tinh todn dya trén cic dudng chuin thiét lap
sén co trong tiéu chuén hiéu chun Omnian do hing
Malvern Panalytical cung cép.

w=axI+b

Trong do:

w: ham lugng ctia nguyén té.

I: cuong do phé ctia nguyén td;

a, b: 1a hé s6 cta phuong trinh dudng chuin.

Két qua dugc biéu dién bdi don vi % vé6i nhiing
nguyén t6 c¢6 ham lugng cao hodc ppm véi nhiing
nguyén t6 c6 ham lugng thép.

Anh huéng cia kich thuéc hat dén phuong
phdp phan tich dinh tinh va bdn dinh luong
mdu ddt bdng XRF

Ham lugng cac nguyén t6 K, Mn, Fe, Cu, Zn trong
mau dat dugc ban dinh lugng bang phuong phap
XRF?. Cic miu dit AGNC, AGTB, AGTT, AGTS
ldy & 2 d6 sau khdc nhau lan lugt 13 0-15 cm; 15-30
cm tuong ting v6i tang dat mat (TS) va ting dat dudi
bé mit(SS) 2*. Miu dugc xii Iy, sdy kho ¢ 50 °C trong
24 gi¢ va ray 6 kich thudce hat 0,25 mm.

Miu dugc bdo quan & nhiét do thudng va dugc
béan dinh lugng cic nguyén t6 bing mdy quang phd
EDXRF Epsilon 4 (Malvern Panalytical, Malvern)
trong cac diéu kién tuong tu v6i phép do khao sat anh
hudng ctia kich thudc hat. Mau dugc do theo thi ty
tiing khu vic véi 2 d6 siu 14y mau. Gid tri ban dinh
lugng ctia cac nguyén t6 dugc tinh todn dya trén cac
dudng chudn thiét lap sdn c6 trong tiéu chuén hiéu
chuén Omnian. Két qué dugc biéu dién bsi don vi %
hodc ppm.

Xdc dinh ham luong phenolic toan phdn

Ham lugng phenolic toan phin dugc xac dinh béing
phuong phap Folin-Ciocalteu?. Hut chinh xac 0,5
mL dung dich chudn Gallic acid (khodng ndng d¢ 50-
1000 mg/L) hodc dung dich cao chiét (2000 mg/L)
dugc tron v6i 10 mL nudc cit va 1 mL thudc thi
Folin-Ciocalteu. Lic déu va t trong bong t6i & nhiét

d6 phong trong vong 6 phut. Thém 3 mL dung dich
NapCO3 20% va dinh mtic dén 20 mL bing nudc cit.
Hén hop dugc lic déu, G trong bong t6i & nhiét do
phong trong vong 2 gis. Sau d6, do & budc séng 751
nm v&i mau tring la hén hgp thude thit khong chia
dung dich chuin. Mbi phép do dugc lip lai 3 lan.
Ham lugng phenolic toan phan dugc biéu dién tuong
duong mg GAE/g cao chiét theo cong thiic:

P=axV/m

Trong do:

P: Ham lugng phenolic toan phin (mg GAE/g cao
chiét).

a: gid tri tit dudng chudn véi Gallic acid (mg/L).

V: thé tich dung dich cao chiét (L).

m: khéi lugng cao chiét c6 trong thé tich V (g).

Xdc dinh ham lugng flavonoid toan phan

Ham lugng flavonoid toan phin dugc xdc dinh
theo phuong phép so mau phtic nhom-flavonoid ctia
Christ va Miiller, 1960 c6 hiéu chinh2%%”. Hut lugng
dung dich chuén Rutin (250 mg/L) hodc dung dich
cao chiét (1000 mg/L) cin, sau dd, thém tiép 2,5 mL
AICl3 8% vao va dinh miic dén 20 mL bing nudc cit.
Céc miu tring dugc chudn bi tuong tu, nhung thay
dung dich AICl; bing lugng nudc cit tuong duong.
Léc déu, d€ yén & nhiét do phong trong 10 phut va do
& budc song 415 nm. Pudng chuén duge xay dung
trong khodng 5-50 mg/L. Ham lugng flavonoid toan
phén dugc biéu dién tuong duong mg RE/g cao chiét
theo cong thiic:

F=axV/m

Trong do6:

F: Ham lugng flavonoid toan phdn (mg RE/g cao
chiét).

a: gia tri tii dudng chudn véi Rutin (mg/L).

V: thé tich dung dich cao chiét (L).

m: khdi lugng cao chiét c6 trong thé tich V (g).

KET QUA

Hiéu suat chiét cac mau dugc liéu

Tu két qua Bang 1, hiéu sudt chiét cao nhét la mau
RLD7R (31,47%), gia tri nay gdp khoang 1,36 lan
RLD7RNC (23,18%). Trong khi d6 hiéu suit chiét ctia
mau RLD10 va méu RLD10NC tuong duong nhau lin
lugtla 10,36% va 11,44 %.
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Bang 1: Hiéu suat chiét cdc mau dugc liéu trong methanol

Cao chiét Khéi lugng cao chiét (gam)
RLD7R 6,29
RLD7RNC 4,64
RLD10 2,07
RLDIONC 2,29

Hiéu suét chiét
31,47%
23,18%
10,36%

11,44%

Ghi chu: Hiéu sudt chiét dugc liéu dugc tinh dua trén 20 g bot dugc liéu ban ddu dem ngadm trong methanol.

Bang 2: Ham lugng cac nguyén té theo kich thugc hat

Mau Kich thuéc hat K (%) Mn (%)
(mm)

AGTB 2 3,204 0,120
1 3,576 0,146
0,25 5,488 0,165

AGNC 2 3,188 0,236
1 3,552 0,184
0,25 4,658 0,203

AGTT 2 3,025 0,123
1 3,704 0,157
0,25 5,745 0,247

AGTS 2 1,737 0,038
1 1,792 0,036
0,25 2,187 0,040

Fe (%) Cu (ppm) Zn (ppm)
0,931 14,3 36,5
0,905 14,0 45,8
1,120 17,4 57,4
1,947 10,1 73,6
1,990 7,7 77,1
2,424 8,7 94,4
1,035 19,5 60,0
1,175 19,0 68,4
2,009 39,6 136,7
10,834 121,0 388,1
11,710 131,1 390,7
12,907 136,8 400,7

Ghi cht: Gid tri bdn dinh lugng ctia cac nguyén t6 dugc tinh toan dya trén cdc duong chuén thiét 14p sén c6 trong tiéu chuén hiéu chuin

Omnian. Két qua dugc bi€u dién bsi don vi % hodc ppm.

Ham lugng ciia cac nguyén té K, Mn, Fe, Cu,
Zn trong mau dat theo kich thuéc hat

T két qua & Bang 2, hau hét ham lugng cic nguyén t6
dat gid tri cao nhit & kich thudc hat 0,25 mm. Riéng
mau ddt AGNC, ham lugng K (4,658%), Fe (2,424%),
Zn (94,4 ppm) dat gia tri 16n nhat & kich thudc hat
0,25 mm, trong khi d6 2 nguyén t6 Mn va Cu lai ¢
ham lugng cao nhét & kich thudc hat 2 mm, cu thé
Mn (0,236%), Cu (10,1 ppm). Trong 4 mau, mau d4t
AGTS c6 ham lugng cac nguyén t6 Fe, Cu, Zn cao
nhét véi gid tri 1an lugt 1a 10,834-12,907%; 121-136,8
ppm; 388,1-400,7 ppm. V&i ham lugng qua cao nay
sé gay tac dong truc tiép dén thuc vat va dac biét 1a
cay dugc liéu 11228, Ham lugng nguyén t6 K c6 gi4
tri cao nhét (3,025-5,745%) ¢ mau AGTT va mau dat
AGNC c6 ham lugng Mn cao nhat (0,184-0,236%).

203

Ham lugng cltia cac nguyén té K, Mn, Fe, Cu,
Zn trong mau dat theo d6 sau ldy mau

Tu két qua 6 Bang 3, hdu nhu ham lugng K, Mn, Fe,
Cu, Zn trong mau dét & hai d6 sdu 0 -15 cm va 15-
30 cm chénh léch nhau khong nhiéu. G mau AGNC
su chénh léch I6n nhat xdy ra d6i véi nguyén t6 Fe
(0,455%) va nho nhét 1a Zn (2,5 ppm). Doi véi mau
dat AGTS ham lugng chénh léch gitia 2 d6 sdu kha
nho, cu thé nguyén t6 Fe c¢6 ham lugng chénh léch
nhiéunhit chila 0,032%. Mau d4t AGTT, nguyén t6 K
¢6 su chénh léch 16n nhét (0,614%), con Cu chénh léch
nho nhdt (10,5 ppm). Con mau AGTB, ham lugng K
va Fe c6 su chénh léch 16n nhit, cu thé 0,072%; chénh
1éch nho nhét 1a Zn (0,4 ppm).

Xac dinh ham lugng flavonoid va phenolic
toan phan

Két qua dinh lugng flavonoid va phenolic toan phin
dugc trinh bay trong Bang 4.
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Bang 3: Ham lugng cac nguyén té theo d6 sau ldy mau

Mau Do stu ldy mau K (%) Mn (%)
AGNC TS 4,628 0,192
5,028 0,183
AGTS TS 2,731 0,040
2,747 0,041
AGTT TS 6,635 0,180
6,021 0,134
AGTB TS 6,754 0,101
6,826 0,111

Fe (%) Cu (ppm) Zn (ppm)
2,371 9,4 89,2
2,826 = 91,7
5,297 66,0 171,2
5,329 69,5 171,1
1,486 17,9 81,5
1,057 7,4 49,9
0,674 9,4 39,2
0,746 11,3 38,8

Ghi chu: TS: 0-15 cm; SS: 15-30 cm

Bang 4: Ham lugng phenolic va flavonoid toan phan trong cac mau cao chiét

Mau cao chiét
cao chiét) (1)

RLD7R 254,12£12,96
RLD7RNC 141,42412,61
RLD10 60,60+4,98
RLDIONC 24,71£6,39

Ham lugng flavonoid toan phan (mg RE/g

Ham lugng phenolic toan phan (mg
GAE/g cao chiét) (2)

53,39+4,98
29,87£0,93
25,04£2,09

28,41£0,58

*Ghi chu: (1): cdc gid tri trong cot nay dugc xéc dinh dya vao phuong trinh dudng chuén ctia Rutin y = 0,0270x-0,0133, R2=0,9998, (2): cac
gid tri trong cot nay dugc xdc dinh dya vao phuong trinh dudng chuin ctia Gallic acid y = 0,1141x + 0,0072, R2=0,9998. Mbi phép do dugc

lap lai 3 1an. Cac gid tri dugc bi€u dién c6 P<0,05.

Theo két qua dugc trinh bay & Bang 4, ham lugng
flavonoid toan phén ctia cao chiét RLD7R va RLD10
cao hon so v6i RLD7RNC va RLD10ONC. Ham
lugng flavonoid toan phan cuia cao chiét RLD7R
(254,12+12,96 mg RE/g cao chiét) gdp 1,8 so voi
RLD7RNC (141,424+12,61 mg RE/g cao chiét). Mau
RLDI0 ¢6 ham lugng flavonoid 1a 60,60+4,98 mg
RE/g cao chiét, cao gép 2,5 lan so v6i mau RLD1ONC
(24,7146,39 mg RE/g cao chiét).

Ham lugng phenolic toan phén ctia cao chiét RLD7R
c6 gid tri 53,39+4,98 mg GAE/g cao chiét, cao gip 1,8
14n so v6i mau RLD7RNC (29,87+0,93 mg GAE/g cao
chiét). Mau RLD10 va RLD10NC cho gid tri gdn nhu
tuong duong nhau véi gid tri 1an lugt 1a 25,04+2,09
va 28,41£0,58 mg GAE/g cao chiét.

THAO LUAN

So sanh ham lugng cac nguyén té trong dat
theo kich thudc hat va theo d6 sau.

Ham lugng ctia cac nguyén t6 K, Mn, Fe, Cu, Zn &
cdc mau khao sit hau hét déu c6 xu hudng tang theo
do6 gidm clia kich thudc hat va dat gia tri cao nhét &
kich thudc hat 0,25 mm. Ham lugng cac nguyén t6
K, Fe, Zn 6 kich thudc hat 0,25 mm lan lugt gdp 1,26-
1,90 14n, 1,19-1,94 1an va 1,03-2,28 14n kich thudc hat

2 mm. Riéng miu dit AGNC, ham lugng 2 nguyén t6
Mn va Cu lai ¢6 ham lugng cao nhét & kich thudce hat
2 mm, cu thé Mn (0,236%), Cu (10,1 ppm). Diéu nay
chiing t6 kich thudc hat va d6 dong nhit ctia mau dnh
hudng dén két qua do XRFE. Nghién ctiu ctia Burkhard,
2006 da dua ra két ludn ring kich thudc hat > 60 um
c6 anh hudng dén két qua do XRF2°. Nghién cttu clia
Maruyama va cdng sy, 2008, ciing chi ra rang kich
thudc hat cang nho thi cudng d6 XRF cang tang do
goc t6i ctia tia X so cdp nho hon va sy hap thu tia X
huynh quang phat xa it bi che khudt béi kich thuéc
hat 16n dan dén két qua ndng d6 nguyén t6 trong mau
d4t ciing cao hon 3031,

Pa 56 cdc mau dat duge 14y ¢ do sdu 15-30 cm c6 tilé
s0i thdp hon va min hon so vé6i 16p dat 0-15c¢m; riéng
mau dit AGTS ti 1é sét 6 16p d4t 15-30 cm cao hon
so voi 16p ddt mat. Tuy nhién, khac véi kich thude
hat, d¢ sau ldy mau khao st anh hudng khong déng
ké& dén ham lugng cic nguyén t6 K, Mn, Fe, Cu, Zn.
Nghién ctiu ctia Ejike va cong su, 2018 chi ra & 16p
dat 0-25 cm céc nguyén t8 K, Ca, Ti, V, Cr, Fe, Cu va
Zn phan b6 dong déu 100% va phan b tot nhat trong
mau, con nguyén t6 nhu Mn phin bd trong mau ditla
90% 32. Zhanbin va cong sy, 2013 da chi ra trong diéu
kién ty nhién, ham lugng Mn, Cu, Zn sin c6 trong
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dat c6 xu huéng giam déan khi ting d6 sau, trong khi
ham lugng Fe lai cho thdy sy khéc biét nho gitia cac
16p khac nhau trong c4u trac d4t 33
tap trung nhiéu hon & 16p d4t mit (0-20 cm)34. Do

d6 khi lya chon d6 sau ldy miu can xem xét cdc ddi

, con ham lugng K

tugng nghién ctu hudng t6i nhu cac dic diém phén
b& ré ctia cay dugc liéu, sy phan b trong tu nhién cta
cac nguyén t6 quan tam.

Nghién ctiu ctia Ly va cong su, 2018 cho thédy
ham lugng kali téng dugc xdc dinh theo TCVN
8662:20113° tai khu vuc d4t x6i mon & viing Nai Cam
v6i d6 sau ldy mau 0-50 cm 13 0,706+0,058% °, gia tri
nay thdp hon rét nhiéu so véi két qua ctia nghién ctiu
ctianhom (4,658%). Diéu nay c6 thé giai thich do mau
dugc 14y ¢ khu vuc dit x6i mon noi c6 16p dat bé mit
(phén bd nhiéu kali) dé bi mang di do cdc tic dong tit
modi trudng, khac véi nghién ctiu cia nhom. So véi
nghién ctiu ctia Thu va cong sy, 2013 & ving bao dé
kiém soét 1t thudc cac huyén Chg Mdi, Pha Tan v6i do
sau 0-20 cm cho thdy ham lugng Cu, Zn37 dao dong
v6i gid tri1an lugt 13 10,68+3,52 ppm dén 22,74+4,48
ppm; 69,60+13,45 ppm dén 105,24+12,68 ppm, diéu
nay tuong dong véi gid tri cia nhém thuc hién & 3
vung Tri Ton, Tinh Bién va Nai Cdm. Ngoai ra, két
qua mau dit AGTS ctia nhém da thuc hién cho thdy
ham lugng cac nguyén t6 Fe, Cu, Zn 6 miic cao véi gia
tri lan luot 1a 10,834-12,907%; 121-136,8 ppm; 388,1-
400,7 ppm, ma trong d6 ham lugng Cu, Zn lai cao hon
rdt nhiéu so v6i quy dinh trong quy chuén Viét Nam
201538, Ham lugng Fe, Cu, Zn qua cao c6 thé sé giy
dodc va tich lay kim loai ning d6i v6i mot vai thuc vat
dicbiétla cay dugc ligu 11228
Tinh Bién va Nui Cdm chia dung nguén tai nguyén

, cung véi viéc hai ving

vé cay thudc rat da dang véi nhiéu loai dugc liéu quy
hiém3%4°, Nhém da quyét dinh chon nghién ctiu tip
trung vao mau d4t AGTB va AGNC dékhao sit tuong
quan gitia ham lugng cac nguyén t6 trong dat véi ham
lugng céc chat c6 hoat tinh.

So sanh ham luong flavonoid va phenolic
toan phan cua hai loai cay dugc liéu & hai
vung

Ham lugng flavonoid toan phin ctia cing mot loai
dugc liéu & 2 viing ¢6 sy chénh léch rd rét. Than ré
gling gi6 RLD7R & Tinh Bién c6 ham lugng flavonoid
(254,124+12,96 mg RE/g cao chiét) cao gip 1,8 so
v6i RLD7RNC (141,42+12,61 mg RE/g cao chiét) &
Nui Cdm. Mau RLD10 c¢é ham lugng flavonoid 1a
60,60-+4,98 mg RE/g cao chiét, cao gép 2,5 14n so v6i
mau RLD10NC (24,71+6,39 mg RE/g cao chiét).
Trén thin ré Guing gié thé hién su khéc biét16n vé ham
lugng phenolic toan phan & hai ving. Mau RLD7R ¢6
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gid tri ham lugng phenolic la 53,394+4,98 mg GAE/g
cao chiét, cao gdp 1,8 l4n so v6i miu RLD7RNC
(29,87+0,93 mg GAE/g cao chiét) & viing Nui Cam.
Trong khi d6, ham lugng phenolic toan phin ddi véi
Ca dai hoa tring & hai ving la tuong duong nhau, véi
gid tri cia RLD10 va RLD10NCléan lugtla 25,04+2,09
va 28,4140,58 mg GAE/g cao chiét. Nghién ctiu ctia
Djoueudam FG va cong su, 2019 trén ld Ca dai hoa
trdng, ham luong phenolic toan phan la 29,644-0,59
mg GAE/g cao chiét, tuong duong véi két qua thi
nghiém trén mau RLD10 va RLDI1ONC du khéc hé
dung méi chiét xuét va vi tri thu héi mau?l,

Anh huéng ctia ham lugng nguyén té kim
loai trong dat dén ham lugng flavonoid,
phenolic toan phan.

Ham luogng nguyén t6 K, Cu theo kich thudc hat
(3,204-5,488% va 14,0-17,4 ppm) va theo d¢ sau lay
mau (6,754-6,826% va 9,4-11,3 ppm) & vung Tinh
Bién déu co gid tri cao hon so v6i ving Nui Cam
(3,188-4,658% va 7,7-10,1 ppm); (4,628-5,028% va 0-
9,4 ppm) khoang 1,18 lan va 1,70 lan. Pong thai,
ham lugng flavonoid toan phén va phenolic ciia mau
thén ré gling gi6 & viing Tinh Bién cling cao hon déng
ké so v6i viing Nui Cam khoang gép 1,80 14n. Con
mau 14 ca dai hoa tring, ham lugng favonoid toan
phan & Tinh Bién cao hon gép 2,50 l4n; trong khi
ham lugng phenolic lai 6 gid tri tuong duong nhau.
Nhiing két qua trén cho thdy ham lugng K, Cu cao
hon c6 thé lam ting ham lugng flavonoid va phenolic
& céy dugc liéu. Theo nghién ctiu ctia Buchwald, 2004
ciing da chi ra tdc dong dédng k€ clia nguyén t6 kali
(K) 1én khéi lugng ré va ham lugng phenolic ctia cay
Dan sam (Salvia miltiorrhiza Bunge)®. O ciy Huing
tay (Ocimum basilicum L.) ning sudt choi, ré va tinh
dau thu dugc cao nhit khi cung cdp két hgp Cu va
7Zn28. Ham lugng Fe, Zn, Mn & vung Tinh Bién lai c6
gid tri thdp hon 2,16 l4an; 1,64 14n va 1,43 14n & vung
Nui C4m. Pong thoi, ham lugng ctia nhiing nguyén
t0 nay it gdy anh hudng 1én ham lugng flavonoid va
phenolic toan phin & cay dugc liéu. Mic du trong
cdc nghién ctiu khéc, viéc cung cip Fe lam tang khéi
lugng tuoi va kho, cung véi san lugng dau va ham
lugng diép luc trén ciy Luc bac ha (Mentha spicata
L.)'2 hay viéc cung cdp Mn>* két hop véi HyBo®~
giup lam tang dang k& ham lugng caryophyllene ox-
ide, E-caryophyllene, geraniol va chavicol cho Tia td
d4t (Melissa officinalis L.) 1% hodc vai trd clia Zn trong
vai tro lam ting ham lugng phytoestrogen trong hat
lyu !l

Viét Nam dugc dénh gid la quéc gia c6 tiém ning 16n
vé dugc liéu, tuy nhién viéc xdc dinh ham lugng va
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danh gid anh hudng cuia cac nguyén t6 vi lugng trong
dat dén sy phat trién dugc liéu va hinh thanh céc chét
chuyén hod thit cdp van chua dugc nghién ciiu rong
rai. Phuong phép XRF véi thao téc chuén bi mau don
gian va cho két qua nhanh chdng c6 thé dugc ap dung
dé phén tich so b, tit d6 1am co s§ cho viéc thuc hién
cdc nghién ctu siu va rong hon véi nhiéu dia diém ldy
mau ciing nhu trén nhiéu loai thuc vat hon.

KET LUAN

Nghién ctu chi ra kich thuéc hat ctia mau cé anh
hudéng dén két qua do XRF v6i ham lugng cac nguyén
t6 khdo sat hdu nhu dat gia tri cao nhét véi kich thude
0,25 mm do mau dong nhét khong bi anh hudng bsi
cac hat to hon. Mit khiéc, khi khédo sat vé d6 sau, ham
lugng céc nguyén t6 K, Mn, Fe, Cu, Zn trong cic mau
dat ¢ cac do sau 0-15 cm va 15-30 cm khong chénh
léch nhiéu.

Ngoai ra, nghién ctiu da cho thdy khi ham lugng K,
Cu trong dat & ving Tinh Bién cao hon Nai Cim lan
lugt khoang 1,1814n va 1,70 14n, d6ng thoi ham lugng
flavonoid toan phén va phenolic toan phan ctia Gling
gié va Ca dai hoa trang & vung Tinh Bién ciing cho
gid tri cao hon so v6i cdc mau Nui Cdm khoang 1,8-
2,514n. Trong khi d6, ham lugng Fe, Zn, Mn thu dugc
6 vung Tinh Bién lai c6 gia tri thdp hon 2,16 14n, 1,64
lan va 1,43 lan. Diéu nay cho thdy ham lugng K, Cu
g6p phan lam tang ham lugng flavonoid va phenolic
toan phin hoan toan tuong dong véi nghién ctiu trude
day ctia Buchwald, 2004, ma ham lugng cic nguyén t&
Fe, Zn, Mn khong anh hudng dén gia tri ham lugng
flavonoid va phenolic & hai loai thuc vat dugc khao
sét.

LOI CAM ON

Nghién ctiu nay dugc tai tr¢g bdi Pai hoc Qudc gia
Thanh phé H6 Chi Minh trong khuén khé dé tai
ma s6 C2019-44-02 va dugc thuc hién tai phong thi
nghiém Khoa Y, PHQG - HCM.

Chung t6i cling mudn guii 16i cdm on dén Hoi Pong Y
tinh An Giang vi d4 ho trg chung t6i trong qud trinh
thu thap mau dat va thuc vat tai tinh An Giang.

DANH MUC CAC TU VIET TAT

AAS: Phuong phép Quang phd hdp thu nguyén tu -
Atomic Absorption Spectroscopy.

AGNC: Mau dét 6 Nui Cdm

AGTB: Mau dit & Tinh Bién

AGTS: Mau dit 6 Thoai Son

AGTT: Mau d4t & Tri Ton

EDXRF: Phé tan sic niang lugng tia X - Energy-
dispersive X-ray spectroscopy.

GAE: Tuong duong Axit gallic - Gallic Acid Equiva-
lent.

NAA: Phuong phép phan tich kich hoat neutron -
Neutron Activation Analysis.

RE: Tuong duong Rutin - Rutin Equivalent.

RLD7R: Than ré giing gié & Tinh Bién

RLD7RNC: Than ré gling gié 6 Nui Cdm

RLD10: La ca dai hoa trang ¢ Tinh Bién

RLD10ONC: L4 ca dai hoa tring & Nai Cdm

TCVN: Tiéu chuan Viét Nam.

XRF: Phuong phap Phé huynh quang tan xa tia X -
X-Ray Fluorescence Spectroscopy.

XUNG POT LOI iCH

Nhoém téc gia cam két rang khong c6 xung dot lgi ich
khi thuc hién nghién ciiu nay.

DONG GOP CUA CACTACGIA

Tét ca cac tac gia déu dong gop vao viéc thiét ké thi
nghiém, tién hanh thi nghiém, tong hop, xt 1i s6 liéu.
T4t ca céc tac gid déu tham gia vao viéc giai thich s6
liéu, chinh stia, hoan thién ban thao.
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Study on the content of some metals in soil by XRF method and
evaluating their effect on the total phenolic and flavonoid content
of methanol extracts from two medicinal plants in An Giang
Province

Nguyen Minh Hien'”", Pham Tan Thi2, Huynh Thi Kim Ngan?, Nguyen Thi Yen Nhi2, Nguyen Thi Dung3,
Le Minh Tri’

ABSTRACT
Several metals in soil affect the production of secondary metabolites in medicinal plants. In this
TR study, we have determined concentrations of K, Mn, Fe, Zn, Cu in soils collected at Tinh Bien, Tri
Use your smartphone to scan this Ton, Thoai Son, and Cam Mountain areas in An Giang province by X-Ray Fluorescence Spectroscopy
QR code and download this article (XRF). We simultaneously evaluated the total phenolic and flavonoid content of methanol extracts
from Solanum torvum (Sw.) leaves and Zingiber zerumbet (L) rhizomes harvested in Tinh Bien and
Cam Mountain. The results showed that the concentrations of metals reached the highest values
at the soil particle size 0.25 mm among three sizes: 0.25 mm, 1 mm, and 2 mm. Whereas, the metal
contents at two sampling depths 0-15 cm and 15-30 cm were similar. The concentrations of Kand
Cuin the soil in Tinh Bien are higher than Cam Mountain at 1.18 times and 1.70 times; however, the
Fe, Zn, Mn content in Tinh Bien is lower at 2.16 times, 1.64 times, and 1.43 times. Thereby, it can
be seen that the higher concentration of K and Cu may contribute to increasing the total phenolic
content about 1.8 times with the Zingiber zerumbet (L.) rhizomes sample, and the flavonoid content
by 2.5 times for the Solanum torvum (Sw.) leaves sample in Tinh Bien compared to Cam Mountain.
Meanwhile, the concentrations of Fe, Zn, and Mn did not affect the flavonoid and phenolic content
in these two plants.
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	Xác định hàm lượng flavonoid và phenolic toàn phần

	Thảo luận
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