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PHAN TiCH HAM LUQNG TONG SO CUA CANXI, SAT VA KEM TRONG DAI
HOA BUP GIAM BANG PHUONG PHAP QUANG PHO HAP THU NGUYEN TU

Nguyén Thi Hanh?, Vwong Truong Xuan?
YTrung tam y té dw phong — S6 Y té Thai Nguyén,
2Truong Dai hoc Khoa hoc - PH Thai Nguyén

TOM TAT

Hoa Bup gidm dang dwoc quan tim va st dung pho bién nhu loai thao duoc va san Xudt nudc giai
khat gan day. Viéc xac dinh ham lugng ctia mot s6 nguyén tb vi lugng va da luong nhu Ca, Fe, Zn
6 y nghia quan trong trong viéc danh gla chat luong dinh dudng ctia hoa Bup Gidm. Ham luong
cac nguyén t6 Ca, Fe va Zn trong 30 mau hoa Bup Gidm da duoc phén tich bang phuong phap
quang pho hap thy nguyén tr ngon lra (F-AAS). Két qua phan tich theo phuong phap thém chuan
cho thay hiéu suat thu hdi caa Ca, Fe, Zn xac dinh bang phuong phap F-AAS nam trong khoang
90,62% dén 106,24%. Két qua nghién ciu thu dugc cho thay ham luong cua Ca, Fe, Zn trong cac
mau dai hoa Bup Giam siy khd lan luot 1a: 100,30 mg/kg + 250,15 mg/kg; 1,78 + 4,59 mg/kg va
1,60 + 3,78 mg/kg. Ham luong cac nguyén t6 Fe va Zn trong cac mau hoa Bup Giam thu thap tai
dia diém nghién ctru dat tiéu chuan an toan vé ham luong cho phép cua cac nguyén té d6 theo ticu
chuan WHO.

Tir khéa: Hoa bup gidm; phirong phip F-AAS; ham lwong canxi;, ham leong sdt; ham heong kém.
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ABSTRACT

Hibiscus sabdariffa flower has been gained interest and widely used as an herb and in producing
beverage recently. Determining the content of some trace elements and macronutrients such as Ca,
Fe, Zn is important in assessing the nutritional quality of Hibiscus sabdariffa flowers. The content
of Ca, Fe and Zn elements in 30 calyxes of Hibiscus flower samples were analyzed by using flame
atomic absorption spectrophotometric method (F-AAS). The results of the analysis by the standard
addition method showed that the recovery efficiency of Ca, Fe, and Zn determined by the method
F-AAS ranged from 90.62% to 106.24%. Research results showed that the contents of Ca, Fe and
Zn in dried Hibiscus sabdariffa calyx samples were 100.30 mg/kg + 250.15 mg/kg; 1.78 + 4.59
mg/kg va 1.60 + 3.78 mg/kg, respectively. The content of, Fe and Zn elements in the calyxes of
Hibiscus sabdariffa flower samples collected at the studying sites meets the safety standards of the
allowed content of those elements according to WHO standards.
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1. Mé dau

Ciay hoa Bup gidm c6 tén khoa hoc la
Hibiscus sabdariffa L. Nhiéu san phdm nhu
tra, mat, rugu, nude cbt hoa qua da duoc didu
ché tir hoa Bup gidm. Hoa Bup gidm vira 1a thuc
phidm vira ¢6 nhiéu tic dung dugc 1i duoc cong
nhan, vi viy; ching ngay cang dugc ua chudng
va tré nén gan giii hon trong doi song.

Hoa Buyp giém 1a mot loai duge lidu rat c6 loi
cho stic khoe. Tinh theo ham luong chét khé,
dai hoa Bup gidm chira khoang 1,5%
anthocyanin, axit hitu co khoang 15+30%,
cac vitamin A, B1, B2, C, E, F va nhiéu loai
khoang chit nhu sat, déng, canxi, magie, k€m
[1]. Ngoai ra, Bup gidm con c6 tac dung
phong tri nhiéu bénh: tim mach, cao huyét ap,
tiéu duong, suy thén, suy tim, han ché
cholesterol trong mau, ngin ngira mot sé bénh
ung thu, han ché béo phi, chéng 130 hoa,...
Kha niang khang khuan va chong 6xi hoa cua
céc dich chiét va cac hop chat phenol trong
hoa Bup Gidm di duoc nghién ctu [2], [3].
Thanh phan cua cac nguyén té da lwong va vi
lugng ctia cay hoa Bup Gidm di duoc nhidu
nha khoa hoc & nhiéu noi trén thé giéi phan
tich [4]-[6]. Ham luong cua cac kim loai
trong cac mau hoa Bup Gidm dugc nghién
ciru ¢ cac vi tri dia ly khac nhau va méi
truong khac nhau 1a rat khac nhau. Canxi, sit
va kém 13 nhitng nguyén t6 da luong va vi
luong can thiét cho sirc khoe con ngudi
thuong c6 trong hoa Bup Gidm. Hién nay
chua c6 cong trinh nghién ctru nao phan tich
vé ham luong canxi, sat va kém trong dai hoa
Bup Gidm ¢ Viét Nam.

Phuong phap quang phd hip thu nguyén tir
(AAS) néi chung va phuong phap quang pho
hap thu nguyén tir ngon lira (F-AAS) noi
riéng la mot trong nhitng phuong phéap phan
tich tin cdy va hiéu qua, dugc nhiéu cong
trinh nghién ciru sir dung dé phan tich ham
luong céac kim loai trong cac loai tra va cay
thao dugc [7]-[10].

Bai bao nay trinh bay két qua phan tich xac
dinh, danh gia ham lugng tong s cia cac

nguyén t6 da luong va vi luong quan trong
nhu canxi, sit va kém trong dai hoa Bup
Gidm bang phuong phap F-AAS.

2. Phwong phap nghién ciru

2.1. Thiét bi

Thiét bi pha mau Velp — DK6 (ltalia). Phan
tich ham luong tong s6 ciia canxi, sat va kém
trén méay quang phd hip thu nguyén tir
Shimadzu AA — 6300 (Nhat Ban) cda trung
tam y t& du phong, tinh Thai Nguyén.

2.2. Héa chit

Céac dung dich chuin cua canxi, sit va k&m
dugc pha tir dung dich chuan co nong do
1000 mg/LL. (Mecrk). Dung dich H2SOg,
HNOs, HCIO, mudi LaCls (Merck). Céc dung
dich héa chat déu dugc pha ché bang nudc cat
2 lan.

2.3. Méu phin tich

Mau hoa Bup gidm sau khi ldy & xa Tién Hoi,
huyén Pai Tir tinh Thai Nguyén duoc dua vé
phong thi nghiém, cic mau duoc tach ldy
phan dai hoa, rira sach va siy kho bang tu sdy
dén khéi luong khong dbi sau dé duoc bao
quan bang tai nilon kin. Cac mau duoc liy
trong 3 dot vao 3 thang khéac nhau la thang 10
(gitra muia hoa), 11 va 12 (cudi mua hoa). Mdi
dot 1y 10 méu dai dién dé phan tich. Cac mau
duoc ki hiéu nhu sau: M1-M10: 10 miu liy vao
thang 10, M11-M20: 10 mau liy vao thang 11
va M21-M30: 10 mau Iy vao thang 12.

2.4. Phwong phap phdn tich

Xt ly mau phan tich bang phuong phép v6 co
héa uét vai hdn hop axit HNO3, HCIO, theo
quy trinh chuan tiéu chuan AOAC 975.03
[11]. Ly mot lugng méu dai hoa kho nghién
nhd. Can chinh xdc 1,0000g mau, cho vao
binh d6t ciia bo pha mau. Thém 10 mL HNO;
dic, dun méu & 300 °C trong 45 phit cho dén
khi ¢6 mau tdi duc, cho thém tiép 3 mL dung
dich HCIO; dic dun tiép cho dén khi dung
dich trong subt, ¢d dudi axit du thu duoge
mudi 4m, dinh mirc vao binh dinh mirc 25 mL
bang dung dich HNO; 2% ta duoc dung dich
can phan tich.
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2.5. Danh gia quy trinh phan tich

Céc mAu thém chuén cta canxi, sit va kém da
dugc thém vao dé danh gia hiéu suat thu hoi
phan tich canxi, sit va kém cia quy trinh
phan tich. Két qua % thu hdi déu nam trong
khoang 90,62% +106,24%, tic 1a déu nam
trong khoang cho phép ctia phuong phap phan
tich 12 80% +120%. Cac thong sé phan tich
cia may do AAS — Shimazu 6300 ché do
ngon lira duoc thé hién & bang 1. Cac gia tri
gi¢i han phéat hién (LOD), gigi han dinh
luong (LOQ) cua phép do, do thu hdi va do
léch chuan twong ddi (RSD) dugc xac dinh
theo cac cbng thuc sau:

Cong thie tinh LOD va LOQ theo dwong
chuan [12]

3L5a 10.5a

LOD === valoQ = —

Trong dé: Sa 1a d6 léch chuan cua ham tuong
ungy =hb*x +a
b 1a d6 déc caa duong chuany = b*x + a

Cong thiee tinh dg thu hoi: %H = '~F—£-1DD

Trong d6: F 12 ndng d6 tong cia miu da thém
chuan; I 1a néng d6 ctia mau nén;

(F —T) 1a ndng do thém tinh dugc; A 1a ndng
d6 chuan thém vao tinh toan trén ly thuyet.
cong thirc tinh @ léch chudan tuwong doi

(RSD): % RSD =222

Xth

Trong d6: SD 1a d6 léch chuan va X, 12 gia tri
trung binh cua n lan do 1ap lai

Bang 1. Cdc diéu kién do phé F-AAS cia Ca, Fe va Zn

CA4c thong sé Ca Fe Zn
Vach phé hap thu (nm) 422,7 248,3 213,8
Khe do (nm) 0,7 0,2 0,7
Cuong d6 dong den (mA) 10 10 8
Khi méi trueong KK/ CzH; KK/ CzH; KK/ CzH2
Chiéu cao ngon lira (mm) 7 9 7
Thoi gian do (s) 5 5 5
S6 lan 13p lai 3 3 3

(KK: khong khi)
Céc thdng s6 dé danh gia quy trinh phan tich bao gdm LOD, LOQ, khoang tuyén tinh cia canxi,
sat va k&m duogc thé hién ¢ bang 2.
3. Két qua va théo luan
3.1. Xdy dung dwong chudin, khdo sdt gidi han phdt hi¢n (LOD) va gi6i han dinh lwong (LOQ)
Céc duong chuin xac dinh ham lugng canxi, sit va k&m dugc thé hién trén hinh 1. Cac gia tri
LOD va LOQ dugc tinh dya vao duong chuan xac dinh canxi, sit va kém. Phuong trinh duong
chuan dbi véi timg nguyén t6 va két qua tinh cac gia tri LOD va LOQ dugc thé hién & bang 2. Tir
bang 2 ta thdy, cac duong chuin déu c6 gia trj R2~ 1 va déu 16n hon gia tri cho phép 1a 0,995.
Ching té cac duong chuan thu dugc co do tuyén tinh rat tot. Cling tir bang 2 cho thay gidi han
dinh luong cua phép do F-AAS dinh luong ham luwong canxi, sat va kém da duoc xac dinh lan
luwot 1a 0,0223 ppmva 0,0737 ppm; 0,0014 ppm va 0,0046 ppm; 0,0079 ppm va 0,0264 ppm.

Bang 2. Cdc thong s6 LOD, LOQ, khodng tuyén tinh va phuong trinh dwong chudn khi phén tich canxi, sdt
va kem bang phwong phap F-AAS

Céc thong sb Ca Fe Zn
LOD (ppm) 0,097 0,149 0,068
LOQ (ppm) 0,323 0,498 0,227
Puong chuan Y=0,4071.X+0,0704 Y=0,0663.X+0,0045 Y=0,394.X+0,019
R? 0,999 0,998 0,997
Khoang tuyén tinh b-5 ppm b-6 ppm b-2 ppm

b: mau trdng
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Hinh 1. Puong chudn xdc dinh Ca, Fe va Zn bang
phuong phap F-AAS

3.2. D¢ lap lai va do dung ciia phép do
Do lap lai cua phép do dugc danh gia thong
qua gia tri do léch chuan tuong dbi (RSD).

Chon mdt mau hoa Bup Giam rdi thém lan luot
ham luong chinh x4c da biét cac nguyén t6
canxi, sit va k&m vao va tién hanh phan tich lap
lai 4 1an. Cac gia tri d6 thu hdi va do 1éch chuan
tuong dbi duoc trinh bay ¢ bang 3.

Nhu vay, khi phan tich ham lugng canxi, sét
va kém trong cac mau dai hoa Bup Gidm va
cac mau thém chuén, két qua cho thdy do lap
lai tuong d6i tét RSD nam trong khoang tir
0,13% dén 0,31% ddi v6i canxi, RSD nim
trong khoang tir 2,76% dén 7,74% dbi véi sit,
RSD nam trong khoang tir 0,31% dén 0,72%
d6i véi kém. Nhu vay, phuong phap F-AAS
dat dugc do lap lai tot khi xac dinh canxi, sét
va k&m trong cac mau dai hoa Bup Giam.

Do dung cua phuong phap phén tich canxi,
sat va kém bét ky dugc xac dinh thong qua do
thu hoi (Recovery). Két qua phuong phap xac
dinh ham luong canxi, sit va k&m c6 do thu
hdi dao dong tir 90,62% =+ 106,24% nim
trong gidi han cho phép la tir 90% =+ 110%
d6i v6i ham luong ¢ ppm. Nhu vay, phuong
phap F-AAS co thé s dung dé xac dinh
canxi, st va k&m trong cic mau dai hoa Bup
Gidm cho két qua t6t.

Bang 3. Két qua phan tich dé ldp lai va dé thu hoi Ca, Fe va Zn bang phirong phdp thém chudn

Maiu phin Ham hrong canxi (ppm) P thu hoi
tich Lan | Lan 2 Lan 3 Lan4  Trung binh (%) RSD (%)
Mau 0,8532 0,8542 0,8557 0,8564 0,8549 0,169
Mau + 0,5 1,3874 1,3842 1,3896 1,3834 1,3861 106,24 0,208
Mau + 2,0 2,7943 2,8041 2,8071 2,7882 2,7985 97,18 0,313
Mau + 4,0 4,6957 4,7033 4,7200 4,7050 4,7060 96,30 0,216
Ham lwong sit (ppm)
Mau 0,4854 0,4881 0,4105 0,4798 0,4660 7,74
Mau + 0,2 0,6674 0,6379 0,6714 0,6765 0,6633 98,65 2,56
Mau + 3,0 0,8710 0,9126 0,9639 0,9264 0,9181 90,62 4,14
Mau + 5,0 5,3731 5,4133 5,4452 5,4660 5,4244 95,84 2,76
Ham lugng kém (ppm)
Mau 0,5199 0,5224 0,5259 0,5242 0,5231 0,49
Mau+ 0,2 0,7358 0,7371 0,7368 0,7386 0,7376 105,20 0,31
Mau + 0,5 1,0163 1,0075 1,0234 1,0226 1,0176 98,90 0,72
Mau + 1,0 1,4346 1,4321 1,4334 1,4231 1,4308 90,77 0,37
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Bang 4. Ham lwong trung binh (TB) cdc nguyén té Ca, Fe va Zn trong dai hoa Bup Gidm

Mau Zn (TB £ SD) Fe (TB +SD) Ca (TB £ SD)
BG1 3,57 +0,08 433+0,02 245,80 + 0,46
BG2 3,62 +0,07 4,06 + 0,25 240,15 + 0,18
BG3 3,38+0,07 4,13 +0,07 250,15 + 0,16
BG4 3,60 + 0,08 453+0,08 234,35 + 0,42
BG5 3,25+0,11 3,80 +0,04 203,25 + 0,36
BG6 3,63 +0,12 425+0,13 221,15 + 0,32
BG7 3,08 + 0,09 3,79 0,09 206,25 + 0,64
BG8 3,78+ 0,04 4,46 0,10 233,65 + 0,58
BG9 3,59 +0,11 4,59 + 0,04 244,65 + 0,50
BG10 3,63+0,08 436+0,11 244,85 + 0,32
Trung binh 10 mAu thing 10 351+021 4,23+0,28 232,43 * 16,75
BG11 2,44 +0,12 3,60 £0,21 165,25 + 0,36
BG12 3,20+0,13 3,65+0,25 206,00 + 0,54
BG13 2,46 + 0,09 3,01+0,26 184,65 + 0,52
BG14 2,72+0,16 3,20 £0,12 179,50 + 0,64
BG15 2,18 +0,17 3,23+0,13 153,00 + 0,48
BG16 2,84 +0,14 3,83+0,14 192,60 + 0,34
BG17 2,99 + 0,12 3,53 +0,09 199,25 + 0,34
BG18 2,40 + 0,09 3,12 +0,07 150,60 + 0,30
BG19 2,41+0,05 2,82+0,21 143,95 + 0,48
BG20 3,02+ 0,08 3,68 £0,08 182,80 + 0,52
Trung binh 10 mAu thang 11 2,67+0,33 337+033 175,76 + 21,51
BG21 1,65+0,21 2,03+0,14 106,60 + 0,26
BG22 1,80+ 0,16 2,06 + 0,13 115,55 + 0,36
BG23 1,61+0,16 2,25+ 0,06 110,65 + 0,32
BG24 1,80+ 0,13 2,44 +0,19 125,50 + 0,22
BG25 1,86+0,15 2,59+ 0,13 125,00 + 0,48
BG26 1,79+ 0,09 2,19 + 0,06 115,80 + 0,36
BG27 1,79+0,11 2,28 +0,09 106,00 + 0,52
BG28 1,74+021 1,92 + 0,06 105,25 + 0,88
BG29 1,60 +0,23 1,85+ 0,07 100,30 + 1,44
BG30 1,81+0,08 1,78+ 0,05 101,00 + 1,26
Trung binh 10 miu thang 12 1,74 +0,09 2,14 +0,26 111,17 +9,08

Pon vi: mg/Kg khé; s6 lan do lap lai n = 3; SD: dé léch chudn

3.3. Ham lwong cdc nguyén t6 Ca, Fe va Zn
trong cdc mdu dai hoa Bup gidm

Ham lugng cua 3 kim loai canxi, sat va kém
trong 30 miu dai hoa Bup gidm dugc biéu
dién trong bang 3. Trong d6 ham luong canxi,
sat va kém lan lugt nam trong khoang 100,30
mg/kg + 250,15 mg/kg; 1,78 + 4,59 mg/kg va
1,60 + 3,78 mg/kg. Ham lugng trung binh cta
canxi, sat va kém giam theo thir tu 1a Ca > Fe
> Zn. Két qua nay ciing pht hop v6i nhidu két
qua phan tich ham luong cac nguyén t trén
trong céc dai hoa Bup gidm. Tac gia R. van
der Merwe va cac cong su da bao céo két qua
phan tich ham luong cac nguyén t6 Ca, Fe va

Zn trong dai hoa Bup g@idm trong tai
Zimbabwe lan luot la: 211,5 * 5,6 mg/kg,
4,71 + 4,90 mg/kg va 0,27 + 0,14 mg/kg [13].
Nhu vay, ham lugng canxi, sat va kém cling
giam theo thu tu Ca > Fe > Zn. Ngoai ra, tac
gia Amoasah va cac cong su ciing cong b két
qua phan tich ham luong canxi, sit va kém
trong cic mau dai hoa Bup gidm trong tai
Ghana ciing cho ham luong canxi, sit va k&m
giam theo thu tu Ca> Fe> Zn trong d6 ham
luong sit va kém 1an lugt ndm trong khoang:
4,77 + 9,42 va 1,93 + 2,34 mg/kg [14]. Nhu
vy, ham lugng sit va kém ciia nghién ctu
nay nam trong khoang ham lugng sat va kém
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cua tic gid Amoasah va cac cong su da cong
bb. Pong thoi, ham luong canxi va sit cia
nghién ctru nay nam trong khoang ham lugng
clia canxi va sit do tac gia R. van der Merwe
va cac cong sy da bao cdo. Sy khac nhau mot
chat v& ham luong trung binh cia canxi, sit
va kém cua cic nghién cuu & Ghana,
Zimbabwe véi két qua cua nghién ctru nay
duoc giai thich 1a do sy khac nhau vé céac diéu
kién thd nhudng, khi hau. Hién nay WHO
chua dua ra gidi han cho phép ddi voi canxi
trong cay thao duoc. Gidi han cho phép ddi véi
ham luogng cua sit va kém trong cdy thao duoc
lan luot 1a 425 mg/kg va 50 mg/kg [15], [16].
Nhu vy, ham luong trung binh cia st va kdm
trong cac mau dai hoa Bup gidm dugc phan
tich trong nghién ctru nay déu nho hon gidi
han cho phép ctia WHO.

3
)
Es
(=]
g.
£
-
I 1
0
T10 T T12

Th gian ICy mCu

Hinh 2. Ham luong Ca, Fe, Zn trung binh trong
cdc mau phan tich lay vao thang 10, 11 va 12
Ngoai ra, cac két qua & bang 4 va hinh 2 ciing
cho thdy rang ham lugng trung binh céc
nguyén tb canxi, sit va kém trong cic mau
phan tich khi 1iy & nhiing thoi gian khac nhau
cling cho ta cac két qua khac nhau. Ham
lwong canxi, sit va k&m trong cac mau dai
hoa Bup gidm trong thang 10 cao hon trong
thang 11 va thang 11 cao hon so véi thang 12.
Diéu nay dugc giai thich 1a do thang 10 1a
thoi diém chinh giita ky ra hoa ciia hoa Bup
Gidm nén ham lugng cic nguyén td canxi, sit
va kém 1a nhiéu nhit, con thang 11 va thang
12 thi hoa dan vao cudi mia va tan dan mau
sic khong con tuoi nhu thang 10, vi vay ham

lugng cac nguyén to canxi, sat va kém da
giam dan theo thoi gian lay mau.
4. Két ludn

Phuong phdp F-AAS la phuong phap thich
hop dé xac dinh ham lugng canxi, sat va kém
trong cac mau dai hoa Bup gidm. Két qua cho
théy, phép xac dinh c6 gia tri gidi han phat
hién thp, d¢ ding va do lap lai tot.

Két qua phan tich cac mau dai hoa Bup gidm
thudc khu vyc xa Tién Hoi, huyén Pai Tu
tinh Thai Nguyén cho thady ham luong canxi,
sat va kém lan lugt nam trong khoang: 100,30
+ 250,15 mg/kg kho, 1,78 + 4,59 mg/kg kho
va 1,60 + 3,78 mg/kg kho. Ham lugng cac
kim loai sat va kém trong cac mau hoa Bup
Gidm dugc phén tich déu thap hon gi¢i han
cho phép cua to chitc FAO/WHO.

Di tién hanh dénh gia sy bién dong ham
lugng canxi, sit va kém trong cic mau dai
hoa Bup Gidm theo thoi gian 1dy mau. Két
qua cho thay ham lugng canxi, sit va kém &
ba dot 1dy mau khac nhau vé mit thong ké.
Ham luong cic nguyén t6 canxi, sit va k&m
trong cac mau phén tich 14y vao thang 10 cao
hon thang 11, tuong ty thang 11 lai cao hon
thang 12.

L1 cam on

Nghién ciru nay duge hd trg kinh phi boi dé
tai ma s6 PH2017-TN06-02 va truong dai
hoc Khoa Hoc — PH Thai Nguyén (TNUS).
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