P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn SCIENCE - TECHNOLOGY

XAC NHNIT\N PHUGNG RHAP DINH LUONG PHYTICACID TREN
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TOMTAT

Xac nhan phuang phap dinh lugng va diéu kién thich hop cho qua trinh chiét phytic acid trong mau ngii coc dugc nghién ctiu. Phuong phap dinh dugc mé ta
trong nghién ctiu nay la ki thudt quang phd hdp thu phan ti UV-VIS, bao gdm budc séng do 502nm, khodng tuyén tinh cla dutng chuan tir 0 dén 27,18g/ml,
gidi han phat hién 0,581g/ml, giGi han dinh lugng 1,74p.g/ml, &6 13p lai 5,27%, d0 tai lap 5,23%va do thu hoi dao dong tir 94,92 dén 101,61%. Diéu kién toi uu
cho qua trinh chiét phytic acid la dung dich HCl 2,4%, ti & nguyén liéu/dung méi 1/30 va thai gian 4 gio. St dung ki thudt UV-VIS va diéu kién chiét nay, ham
luong phytic acid trong 20 loai dau, vimg, lac dugc xac dinh va dao dong tir 4,84 dén 19,41mg phytic acid/g chat khd. Két qua nghién cu nay cho thdy, phuong
phap UV-VIS dé dinh lugng phytic acid trong thuc phdm don gian, dé thuc hién, c6 d6 tin cdy cao, ¢6 thé (ng dung phén tich trén nhiéu loai thuc phdm cd ngudn
gdc thucvat.

Tirkhéa: Phuong phdp, Phytic acid, ngd coc, UV-VIS.

ABSTRACT

Validation of the quantitative method and suitable conditions for the extraction of phytic acid in food samples was studied. The quantitative method
described in this study was the molecular absorption spectroscopy (UV-VIS), including a measurement wavelength of 502 nm, a linear range of the standard
curve from 0 to 27.18g/ml, a detection limit of 0.581g/ml, a quantification limit of 1.74p1g/ml, a repeatability of 5.27%, a reproducibility of 5.23% and a
recovery ranging from 94.92 to 101.61%. The optimal conditions for the extraction of phytic acid were a 2.4% HCl solution, a material/solvent ratio of 1/30 and
a time of 4 hours. Using UV-VIS method and these extraction conditions, the phytic acid content in 20 types of beans, sesame, and peanuts was determined and
ranged from 4.84 to 19.41mg phytic acid/g dry matter. The results of this study show that the UV-VIS method for quantifying phytic acid in food is simple, easy
to perform, highly reliable, and can be applied to analyze many types of foods of plant origin.
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1. GIGI THIEU

Phytic acid con dugc goi la inositol hexaphosphate
hay IP6, dugc tim thdy trong céc loai hat cay, la hinh thiic
luu trit phosphorus chl yéu trong hat. Khi hat ndy mam,
phytic acid bi phan hiy va phosphorus dugc gidi phong
dé cay non strdung. Phytic acid thudng dugc st dung nhu
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mét chat bdo quan trong cac sdn pham trén thj trudng do
tinh chéng oxy hoa cta né [1]. Cau tric doc dao clia
phytic acid mang lai cho né kha nang tao chelat manh véi
cac cation nhu calcium, magnsium, zinc, copper, iron va
potassium dé tao thanh mudi khong hoa tan. Do dé, n6
anh huéng xau dén su hap thu va tiéu hoa cac khoang
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chat nay cia dong vat [2]. No tich tu trong hat trong thoi
ky chin, dang du tr{t chinh clia cd phosphorus va inositol
trong hat va ngl céc thuyc vat [3]. Chat nay hoat dong
trong vung pH rong dudi dang ion tich dién am cao va do
d6 su hién dién clia n6 trong ché dé an co tac dong tiéu
cuc dén sinh kha dung cta cac ion khoang hoa tri hai va
héa tri ba nhu Zn?*, Fe?*, Fe3* Ca?*, Mg?*, Mn %*va Cu?*[4-
6]. Ngoai ra, phytic acid cling dugc bdo cao la tao thanh
phtic hop véi protein G ca gia tri pH thap va cao. Nhiing
su hinh thanh phuc tap nay lam thay déi cau tric protein,
c6 thé dan dén giadm kha nang hoa tan protein, hoat déng
enzyme va khd nang tiéu héa protein. Do d6, an cang
nhiéu thuc pham chia phytic acid thi cang nhiéu khoang
chat bi chan lai khong cho hdp thu vao co thé. Tuy nhién,
can luu y d6 la tinh trang khang chat dinh duéng nay no
chi xay ra trong mét bilta an, c6 nghia la phytic acid chi
lam gidam kha nang hap thu chat khoéng trong bita an dé,
con trong cac bira an khac thi khéng bi dnh hudng [11.

Mac du ¢6 nhiéu khia canh tiéu cuc déi véi stc khoée
con ngudi, tuy nhién, viéc tiéu thu phytic acid da dugc
bdo cao la c6 mét sé tac déng tich cuc. Két qua giam sat
dan s6 ap dung ché dé an chay cho thay ty Ié méac ung
thu thap hon, diéu nay cho thay rang phytic acid cé téc
dung chéng ung thu [7, 8]. Cac dac tinh lién két kim loai
cUa phytic acid mang lai cho né chiic nang chéng oxy
hda, Uc ché viéc san xuat cac géc hydroxyl gitp binh
thudng hoda can bang ndi moéi té€ bao va né ciing hoat
déng nhu mét chat chdng oxy hoa thuc pham tu nhién
[9]. Phytic acid trong ché& d6 an udng c6 thé cé Igi cho stic
khde d8i vai bénh nhan tiéu dudng vi né lam gidm phan
ing dudng huyét bang cach giam téc do tiéu hoa tinh bot
va lam cham qué trinh lam rédng da day. Tuong tu nhu vay,
phytic acid cing da dugc chiing minh la cé tac dung diéu
chinh su tiét insulin [10]. Ngudi ta tin rang phytic acid lam
giam cuc mau doéng, cholesterol va chat béo trung tinh va
do d6 ngan ngua bénh tim [11]. N6 dugc st dung nhu
mot tdc nhan tao phuc dé loai bd dau vét clia cacion kim
loai ndng. Cac nghién ctiu in vitro da chi ra rdang phytic
acid dugc G véi té bao T bi nhiém HIV-1 sé ¢ ché su nhan
[én cda HIV-1[12,13].

Do dé, xay dung phuang phéap xac dinh ham lugng
phytic acid cé thé do ludng chinh xac lugng phytic acid
trong thuc phdm va nghién ctu vé tac déng ctia né doi
véi dinh dudng va suic khde. Diéu nay cé thé gilp ich
trong viéc phat trién cac chién lugc ché bién thuc pham
hodc cai thién chat lugng dinh dudng cta thuc pham.
Cho dén nay, cé nhiéu phuong phép dinh lugng phytic
acid da dugc phat trién tu rat 1au. Phuong phap dau tién
dugc chdp nhan dé xac dinh ham lugng phytic acid dua
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trén su hinh thanh két tda vai Fe(lll) va dua trén chuan d6
diém cudi. Nhung diém cudi khong ré rang vi co két tua
dang keo clia ferric phytate hinh thanh trong qua trinh
chuan d6 [14]. Sau d6, nhiéu phuong phap khac duoc
phét trién dé xac dinh ham lugng phytic acid, nhu
phuong phap so mau [15], phuong phép séac ki ldng hiéu
nang cao [16], phuong phép sac ki trao diion [17]... Tuy
nhién, cac phuong phap hién cé kha phuc tap va c6
nhiing han ché véi tiing phong thi nghiém. Do d6, muc
dich cta nghién ctu nay la phat trién va xac nhan mot
phuang phap don gian, théng dung dé dinh lugng phytic
acid trong ngi céc. Vi vay, nghién ctiu nay dugc thuc hién
nham tng dung va phat trién ki thuat quang phé hap thu
phan t& (UV-VIS) trong diéu kién trang thiét bi tai co s&
nghién ctu dé xac dinh ham lugng phytic acid trong cac
loai ngli c8¢, hat,... hién dang dugc st dung phé bién &
nudc ta.

2. PHUONG PHAP NGHIEN CUU

2.1. Véat liéu va héa chat

Ldy mdu: Cac mau dau (14 mau), lac (2 mau) va ving
(4 mau) stir dung trong nghién ctu nay dugc lay theo
TCVN 9027:2011 v6i mét s6 thay déi nhé phu hgp véi
thuc té. Méi loai mau dugc lay tai 3 clra hang khac nhau,
moi clia hang 3 gdi, mdi gdi 200g, sau d6 tron déu va
giam khéi lugng theo nguyén tac chia tu dén khoang
200g mdi loai. Sau d6, cac mau dugc dung trong tai vai
loc, déng kho trong 72 gid, roi nghién min véi mat sang
0,12mm va bdo quan trong tui zip & nhiét d6 -20°C dung
cho phan tich.

Héa chdt: Chat chuan phytic acid sodium salt hydrate,
thuéc thu sulfosalicylic acid, iron(lll) chloride khan,
sodium chloride dugc mua cGia hang Sigma-Aldrich.
Dung dich hydrohloric acid 36% dugc mua cta hang
Samchun (Han Quéc).

Dung cu va thiét bj: May quang phé UV-VIS Shimadzu
UV 1800, may lac ngang HY-2, may li tam MIKRO 220R, can
phan tich ME-T Mettler, ti dong, may vortex Ms 3 Basic-
IKA, va cac dung cu phan tich can thiét khac.

2.2. Tham dinh phuong phap

Nguyén tdc cia phuong phdp dinh luong phytic
acid bdang quang phé hdp thu phén tir (UV-VIS): Phytic
acid trong cac mau khao sat dugc xac dinh bang phuong
phdp so mau s dung thuéc thr Wade chia 0,018%
FeCl; va 0,03% sulfosalicylic acid [18]. Do phan Uing gilta
ion Fe** va sulfosalicylic acid tao mau hong c6 cuc dai
hdp thu & budc s6ng xung quanh 500nm. Khi c6 mat
phytic acid, ion Fe3* tr& thanh dang lién két ester
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phosphate va khéng thé phan ting véi sulfosalicylic acid,
két qua lam gidam cudng dé mau héng cutia thuéc thit. Do
do hap thu quang clia dung dich, tir d6 xay dung maéi
quan hé tuyén tinh gilra nbng do chat va dé hap thu
quang, cho phép xac dinh dugc ham lugng phytic acid
theo phuong phap dudng chuan.

Phan Uing tao mau dugc thuc hién nhu sau: HAt 3,0ml
dung dich chudn hodc méu vao 6ng nghiém. Thém vao
dd 1,0ml dung dich thuéc thi Wade, lac déu va dé yén
10 phut & nhiét d6 phong. Nudc cat dugc st dung lam
mau trang.

Khdo sdt buéc séng do cua thiét bi UV-VIS: DE khao
sat budc song do trén hé théng may quang phé UV-VIS
Shimadzu UV-1800, chuan bi mét dung dich chuén phytic
acid cé néng d6 xac dinh, tao mau va tién hanh do dé hap
thu quang & budc séng trong khoang 600 dén 400nm.
Chon budc song ma & dé d6 hap thu quang ctia mau do
la 16n nhat.

Xdc dinh khodng tuyén tinh va xdy dung duéng
chudn phytic acid: Khoang tuyén tinh dugc thuc hién
bang cach do cac dung dich chuédn c6 néng dé thay déi
va khdo sat su phu thudc cda tin hiéu vao vao nong do.
Vé dudng phu thudc gila tin hiéu do va néng do, sau do
quan sat su phu thudc cho dén khi khéng con tuyén tinh.

Sau khi xac dinh dugc khoang tuyén tinh, dudng
chuan phytic acid dugc xay dung véi néng dé nam trong
khodng gia tri d6 va hé s6 xac dinh ctia phuong trinh hoi
quy (R?) trong khoéng tlr 0,99 dén 1. Trong nghién ctiu
nay ching téi s dung chuan tinh khiét dé xay dung
dudng chuan. Pudng chudn biéu dién su phu thudc gilia
tin hiéu do (d6 hap thu quang) va ndng dé chat phan tich
tuan theo dinh luat Lambert-Berr c6 dang: y = ax + b.
Trong dé: y la d6 hap thu quang, x la néng d6 chat phan
tich, ala hé s6 goc, b 1a tung dé géc.

Xdc dinh gi6i han phdt hién (LOD) va gi6i han dinh
luong (LOQ) ctiia phu'ong phdp: Phytate la chat cé vai tro
dinh duéng dang ké nhu la dang du trit chinh cuda
phosphor trong nhiéu mé thuc vat, dac biét la cam va hat.
N6 cling c6 trong nhiéu loai dau, dé va ngi céc. Do do,
vGi nén mau la céc loai hat, khong thé tim dugc mau trdng
cho khao sat xac dinh LOD va LOQ cua phytate. Vi vay,
trong nghién ctu nay ching téi tién hanh xac dinh LOD
va LOQ dua trén dé léch chudn trén nén mau thii cé néng
do chat phan tich thap va mau dugc strdung la giong dau
tuong DT84.

Gia tri trung binh (X ) va dé léch chuén (SD) dugc xac
dinh tur cac gia tri ctia 10 1an phan tich song song mau th.
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Mau thir dugc chon c6 ndng d6 thap (ttr 4 - 10 1an so vai
LOD uéc lugng [19]. LOD va LOQ dugc xac dinh nhu sau:

" (x, - %)
SD= Z|:1 !
n-1

LOD=3xSDvalLOQ=3xLOD

Tis6 X /LOD st dung dé danh gia do tin cay ctia LOD.
Néu 4 < X /LOD < 10 thi gia tri LOD dang tin cay [15].

Xdc dinh dé ldp lai va dé tdi Idp cia phuong phdp:

D6 1ap lai dién ta dé chinh xac ctia mét quy trinh phan
tich trong cung diéu kién thi nghiém trong khoang thoi
gian ngén. Do 13p lai con dugc goi la d6 chinh xac trong
cung diéu kién dinh lugng. Trong nghién ctu nay, mau
thr dugc dung dé danh gia dé 1ap lai ctia phuong phap.
Tién hanh thi nghiém lap lai 10 lan trén cuing mét mau
thir bdi mot ngusi phan tich. Danh gia do lap lai bang d6
léch chudn tuong d6i (RSDr%) cla phuong phéap theo
AOAC[19].

RSD% =£.1 00(%)
X

D6 tai lap dugc thuc hién bang cach thi nghiém trén
cung mot mau thirtrong danh gia do 1ap lai, thuc hién bai
nhan vién khac trong ngay khac. Tién hanh thi nghiém 10
lan va danh gia dé tai lap bang dé léch chuan tuang dai
(RSDgr%) cta phuong phap theo AOAC [19].

Xdc dinh dé thu héi ciia phuong phdp: Dung mau dau
tuong DT84 lam mau nén dé xac dinh dé thu hoi cla
phuong phap. Can 16 mau vdi cung lugng khoi lugng
mau xac dinh, trong d6 12 mau dugc st dung lam mau
thém chudn bang cach thém vao do6 nhiing lugng nhat
dinh chat chuan phytic acid & 3 muic néng d6 1 LOQ, 3
LOQ va 5 LOQ, méi murc tién hanh lap 4 1an [15]. Tién hanh
phan tich mau thtt va mau thém chuén theo qui trinh, tir
do xac dinh dugc hiéu suat thu hoi theo cong thic sau:

C

C —
ROp=—mtc M «

C

100

Trong d6: C la nbng d6 mau thtr, Cc la néng d6 chat
chuén thém vao, Cn+cla ndbng dé mau thém chudn do
thuc té.

2.3. Xac dinh ti Ié nguyén liéu/dung méi va thai gian
chiét

Khado sdt ti Ié nguyén liéu/dung méi: Dung mot mau
thir dé khdo sat anh hudng cuia ti 1é nguyén liéu/dung moi
dén hiéu qua chiét phytic acid tu nguyén liéu. Can mau
theo ti 1é lan lugt la 1/10, 1/20, 1/30, 1/40 va 1/50 (g/ml)
vao 6ng falcon 50ml. Thém 10ml dung dich HCl 2,4%,
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vortex va lac véi téc dé 220 rpm/pht trong 16h. Sau khi
chiét, hén hop dugc li tam & 6000rpm trong 10 phut &
10°C, thu dich chiét th6 sang 6ng falcon chiia 1,0g NaCl
va lac & 350rpm/phat trong 20 phat dé hoa tan mudi. Hon
hop nay dugc U & -20°C trong 20 phut va sau do6 li tam
6000rpm/phut & 10°C trong 10 phut, thu dich trong dé
phan tich ham lugng phytic acid.

Khdo sdt théi gian chiét: Dung mot mau thr dé khao
sat anh hudng cua ti 1& nguyén liéu/dung moi dén hiéu
qua chiét phytic acid ti nguyén liéu. Chuan bi 33 mau
theo khéi lugng mau theo ti 1é da duoc lua chon & trén.
Thém 10ml dung dich HCl 2,4%, vortex va lac véi t6c do
220 pm/phut trong cac khodng thdai gian 1h, 2h, 3h, 4h,
5h, 6h, 7h, 8h, 9h, 10h va 16h. Sau khi chiét, hdn hop dugc
li tdm & 6000rpm trong 10 phut & 10°C, thu dich chiét thé
sang 0ng falcon chidia 1,0g NaCl va lac & 350rpm/phut
trong 20 phat dé hoa tan mudi. Ho6n hgp nay dugc 0 & -
20°C trong 20 phut va sau d6 li tam 6000rpm/phut & 10°C
trong 10 phut, thu dich trong dé phan tich ham lugng
phytic acid.

Xdc dinh ham lugng phytic acid: Cac mau nghién ctu
dugc chiét theo ti 1&é nguyén liéu/dung moi va thai gian
chiét da khao sat. Ham lugng phytic dugc xac dinh theo
phuowgn trinh sau:

aVv.f

Phyticacid= (mgPA /g CK)

m.1000

Trong d6: a la gia tri x tU dudng chuan phytic acid
(ng/ml), V 1a thé tich dung dich chiét (ml), m |a khéi lugng
mau theo chat kho (g), f 1a hé sé pha loang, 1000 déi tu
g sang mg.
2.4. Phuong phap xt li sé liéu

Tat ca cac thi nghiém déu dugc lap lai 3 1an va cac s6
liéu thi nghiém dugc tinh toan bang phan mém Excel
2016. Phuong trinh dudng chudn va cac biéu dé dugc vé
bang phan mém Excel 2016. Phuong phap phan tich
phuong sai mét yéu t6 (ANOVA) vGi kiém dinh Tukey
dugc st dung dé xac dinh su khac biét y nghia (p < 0,05)
gilita cac gia tri trung binh. Tat ca cac két qua dugc phan
tich trén phan mém Minitab (phién ban 16.0). S6 liéu thé
hién la gia tri trung binh va dugc lam tron téi chit s6 thap
phan tha 2 + d6 léch chuén (SD). Cac chit s6 khac nhau &
cung théng s6 khao sat trén dé thi thé hién su khac nhau
¢y nghia théng ké & muic y nghia 5%.
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Xay dung phuong phap dinh luong phytic acid
bang ki thuat quang phé hap thu phan ti (UV-VIS)

Chon budc song do: Busc song do dugc lua chon
théng qua phd hap thu. Phé hdp thu cia moét chat 1a
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dudng biéu dién do hap thu cda chit d6 theo budc séng
anh sang chiéu téi. Bugc séng dugc lua chon cho phuong
phap so mau la buéc song 6 d6 dé hap thu quang do
dugc dat gia tri I6n nhat. Tién hanh quét phé hap thu cda
dung dich phytic acid chudn 16,31ug/ml trong vung
budc séng tir 400 dén 600nm thu dugc két qua nhu &
hinh 1. Két qua cho thay, trong khoang budc song khao
sat, d6 hap thu clia hop chat phic mau cé su thay déi rd
rét va dat cuc dai & budc song 502 nm. Két qua nay phu
hgp theo nghién ctu cla clia Gao va cdng su [18] véi két
qua khao sat budc séng la 500nm. Do vay, trong nghién
clu nay, tién hanh dinh lugng phytic acid bang phuong
phap UV-VIS & budc séng 502nm.

0600} SR | EERLLY

b

0.400

0:200 /’\ !

i 0.000
i 4p0.00 45000 500.00
E i nm.

§50.00 800.00

Hinh 1. D0 thi khao st budc song do

Khodng tuyén tinh va duéng chudn phytic acid:

Trén co s& khoang néng dé clia dung dich chudn va
dé hap thu quang do dugc, d6 thi va ham tuyén tinh ctia
phytic acid dugc xac dinh. K&t qua thé hién trong hinh 2
cho thay khoang ndng d6 tuyén tinh cta phytic acid la
0 - 27,18ug/ml. Tién hanh xay dung dudng chuén cua
phytic acid trong méi lan khao sat trén hé théng UV-VIS
déu cho hé s6 R? > 0,99 dam bao dé tin cay va chinh xac
clia dudng chuan [19].

Abs
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Abs
°

0.2000 N 0T

b)

Hinh 2. Duting bi€u dién su phu gilta d6 hdp thu quang va ndng dd phytic
acid (a) va duang chuan xac dinh nong do phytic acid (b)

Phuaong trinh hoi qui tuyén tinh xay dung cho phytic
acid cé hé sé goc (a) la -0,0205 cho thdy su phu thudc
tuyén tinh am gitta d6 hap thu quang véi ndng dé phytic
acid. Két qua nay phu hgp véi cd sa li thuyét ciia phép do
la sy giam cuong dé mau clia phuc gilfa ion Fe3* va
sulfosalicylic acid do phan Ung tao phuc cla Fe3* véi
phytic acid.

Giéi han phdt hién (LOD) va giéi han dinh luong
(LOQ):

Két qua xac dinh gigi han phat hién (LOD) va gidi han
dinh lugng (LOQ) clia phytic acid trén mau thir dugc tinh
bay trong bang 1.

Bang 1. Gidi han phét hién (LOD) va gidi han dinh lugng (LOQ) clia phytic
acid

Cic chitiéu Phyticacid (ig/ml)
(n=10)
Ham lugng trung binh (pg/ml) 3,65+0,19
Gidi han phat hién (LOD) (ug/ml) 0,58
Gidi han dinh lugng (LOQ) (ug/ml) 1,74
Tuong quan giia gid tri trung binh va LOD 6,29

Gidi han phat hién (LOD) va gidi han dinh lugng (LOQ)
déi véi phytic acid lan lugt la 0,58ug/ml va 1,74ug/ml. Ty
50 X/LOD dat dugc nam trong khoang cho phép theo tiéu
chuan AOAC[15]1a4 < X /LOD < 10. Nhu vay, két qua gidi
han phat hién va gidi han dinh lugng déu cho cac gia tri
phu hgp va c6 doé tin cay cao.

Xdc dinh dé Idp lai va dé tdi lap:

D6 lap lai dugc xac dinh théng qua phan tich mau thir
lap lai 10 1an vai cing mot thi nghiém vién. D6 tai lap
dugc thuc hién trén cuing mot mau thi 1ap lai 10 lan véi
cung mot phuong phép, cing hoa chat va cung thiét bi,
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nhung dugc thuc hién bai thir nghiém vién tha hai va tai
thai diém khac nhau. Két qua dé 13p lai va dé téi lap duagc
thé hién trong bang 2. K&t qua cho thay, phép phan tich
d6 13p lai 6 RSDr% Ia 5,27% va do tai 13p c6 RSDg 13 5,23%
déu nho hon 6,0% theo AOAC [19]. Nhu vay, phép phan
tich ham luong phytic acid dat yéu cau vé dé lap lai va do
tai 1ap ctia phuong phap.
Bang 2. D4 lap lai va d0 tai ldp clia phytic acid

( paen Po lap lai Do tailap
Cac chi tiéu (n=10) (n=10)
Ham lugng trung binh (mg/q CK) 6,31+0,33 6,53 £0,34
D4 [ap lai (RSDr%) 5,27
D0 tai lap (RSD%) 523

D6 thu héi ciia phuong phdp:

Két qua do thu hoi cta phuong phap dugc trinh bay
trong bang 3. D thu héi ctia 3 muic thém chuan cé néng
d6 chat phan tich tir 10 - 100ppm theo qui dinh ctia AOAC
(bdng A5, 2016) can dat tur80 - 110%. Nhu vay, két qua ma
nghién ctu xac dinh dugc dap ung tét qui dinh vé do thu
hoi ctia phuong phap.

Bang 3. D4 thu hoi 6 3 muic thém chuan cla phytic acid

C(ng/ml) Curc(ng/ml) | Do thu hoi R% (n =6)
0 10,27
1L0Q 12,17 94,92
3L0Q 16,37 101,61
5L0Q 20,41 101,41

3.2. Anh huéng ctia ti & nguyén liéu/dung méi va thoi
gian chiét dén hiéu qua chiét phytic acid

Anh hudng cua ti Ié nguyén liéu/dung méi:

Phytic acid clia mau thir dugc tach chiét bang dung
dich HCl 2,4% & nhiét d6 phong trong thgi gian 16h véi
céc ti 1é nguyén lieu/dung moi khac nhau. Két qua phan
tich ham luong phytic acid cla mau thi dugc gidi thiéu &
bang 4.

Bang 4. Anh huéng ctia ti 1 nquyeén liéu/dung méi dén ham lugng phytic
acid

Ti 1&é nguyén liéu/dung moi Ham lugng phyticacid
(g/ml) (mg/g CK)
110 Dich chiét duc
1/20 6,86 +0,10°
1/30 7,44 £0,35°
1/40 Dich chiét duc
1/50 Dich chiét duc

Ghi chdi: Trong cing mt cdt, s liéu mang chi cdi khdc nhau thi khdc nhau
vdi muc y nghia p < 0,05.
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Ti lé nguyén liéu/dung méi dnh hudng cé y nghia dén
ham lugng phytic acid (p = 0,019). G ti 1& nguyén
liéu/dung méi 1/10, 1/40 va 1/50, dich chiét sau khi G va li
tam khong trong, khong théa man diéu kién ap dung cuia
dinh luat Lambert-Beer, la co s& cla phuong phap so
mau. Ham lugng phytic acid chiét dugc tang lén khi ti &
nguyén liéu/dung maéi tang tur 1/20 dén 1/30. Diéu nay la
do lugng dung méi dung vdi ti 1é 1/30 da da dé chiét
phytic acid c6é trong mau thir. Vi muc dich ctia nghién
ctu la tim diéu kién thich hop dé chiét nhiéu nhat phytic
acid tr mau th(r, do d6, ti lé nguyén liéu/dung méila 1/30
dugc lya chon st dung cho thi nghiém tiép theo.

Anh huéng cua théi gian chiét:

Dé xéac dinh anh huéng cla thoi gian chiét dén qua
trinh tach chiét phytic acid tr mau nghién ciu, tién hanh
chiét phytic acid bang dung dich HCl 2,4%, ti & nguyén
liéu/dung méi 1/30 & nhiét d6 phong trong cac khodng
thdi gian khac nhau. Két qua dugc chira & bang 5.

Bang 5. Anh huéng cla thi gian chiét dén ham luong phytic acid

Thei gian chiét (h)
1 6,7910,99
7,39 40,50
7,82£0,12%
8,621+0,15°
8,30£0,16®
8,17 +0,10%
8,21 0,16
7,55 + 0,200
7,56 + 0,09
7,48 £0,130e
16 7,29 £0,20%

Két qua bang 5 cho thay thai gian chiét anh huéng co6
y nghia dén ham lugng phytic acid ctia mau khao sat (p =
0,000). Khi thai gian chiét tang tir 1 dén 4 gid, ham luong
phytic acid tang tur6,79 + 0,99dén 8,62 +0,15mg PA/g CK.
Khi thai gian chiét tang ti 5 dén 7 gid, ham lugng phytic
acid khéng c6 su khac biét c6 y nghia thong ké. Sau do,
khi thoi gian chiét tiép tuc ting tur 8 dén 16 gid, ham
lugng phytic acid gidm va cé su khac biét c6 y nghia
thong ké. Biéu dé cho thay, thai gian chiét 4 gic cho phép
chiét hau hét phytic acid tU mau thdr.

Ham lugng phytic acid (mg/g CK)

O |0 | N | oy | B~ W (N

—_
o

Trong nhiéu nghién ctu vé ham lugng phytic trong
mau thuc pham, thoi gian chiét dugc st dung la 16 gid
[18, 20], hoac khong khao sat thai gian chiét ma lua chon
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mot thai gian cu thé cho mau nghién cdu [21]. Anh hudng
cla thai gian chiét phytic acid tir thuc vat cling dugc chi
ra trong nghién ciiu cta Saad va céng sy [22]. Thoi gian
chiét phytic acid tir cdm gao dugc khao sat tai hai thoi
diém 2 gi& va 3 gid. K&t qua cho thay, tai thoi diém thoi
gian chiét la 3 gi&, ham lugng phytic acid ti cam gao cao
han va co su khac biét cé y nghia thong ké.

Xuat phat tur két qua cac thi nghiém trong nghién ctu
nay, diéu kién thich hgp nhat dé chiét phytic acid tir mau
dau dé la: HCl 2,4%, ti 1&é nguyén liéu/dung moi la 1/30
(g/ml) va thai gian chiét 1a 4 gio. Diéu kién chiét nay dugc
strdung dé xac dinh ham lugng phytic acid trong cac mau
dugc lya chon khao sat trong nghién ctu nay.

3.3. Phan tich ham lugng phytic acid trong mét sé
mau dau doé

Sau khi xdy dung dugc phuong phap, Iua chon dugc ti
Ié nguyén liéu/dung méi va thai gian chiét, 14 mau dau
dd, 2 mau lac va 4 mau ving thu thap trén thi truong
dugc xac dinh ham lugng phytic acid. Két qua phan tich
(bang 6) cho thdy, ham lugng phytic acid trong khoang tu
4,84 (dau Ha Lan) dén 19,41mg/g CK (viing den). Trong
nghién cttu cia Salam va céng su [23], ham lugng phytic
acid dao déng tir 13,5 dén 20,6mg/g CK d6i véi cac mau
lac nghién ctu. Nam 2021, Feizollahi va cong su [24], da
bdo cdo ham lugng cla phytic acid trong mét s6 loai hat,
rau, dau va nhan ctia mét s6 mau nghién ctu. Pa s6 cac
¢6 ham lugng phytic acid cao hon, nhung bén canh dé,
c6 mot s6 mau c6 ham lugng phytic acid thap hon. Biéu
nay co6 thé do cac yéu té nhu diéu kién sinh trudng, dac
biét la cac gidbng hat, ki thuat canh tac, hoac do cac yéu té
ngoai cdnh nhu méi trudng, thai tiét,... Két qua phan tich
tur bang 6 con cho thay, v6i cing moét loai hat, thi ham
lugng phytic acid trong mau bd vé va mau nguyén voé
cling c6 su khac biét. Cu thé, mau dau xanh nguyén vo,
ham lugng phytic acid la 6,95 mg/g CK, trong khi, mau
dau xanh tach v, thi gia tri clia dai lugng nay la 5,52mg/g
CK. Mau ving vang tach vo (10,17mg/g CK) va viing vang
nguyén vo (19,15mg/g CK) cling cho két qua theo cung
xu huéng. Nhu vay, ham lugng phytic acid dugc bao cdo
ch yéu nam & thanh phan vo hat, do d6, néu bé vé clta
moét s6 loai hat trong qua trinh ché bién cling lam giam
ham lugng phytic acid. Vi vay, can danh gia méi tuong
quan ham lugng phytic acid va khéi lugng vo clia cdc mau
dau, cac loai hat, ngli coc..., déng thoi, danh gia ham
lugng cuta cac thanh phan phan dinh dudng trong qua
trinh ché bién la can thiét. Phytic acid la mot chat khang
oxy héa nhung cling can tr& su hap thu nhimng khoéang
chat khac nhu sét va kém. Do d9, viéc hiéu ré ham lugng
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phytic acid trong thuc phdm cling rat quan trong va can
thiét doi véi dinh dudng va stic khoe con nguai. Cac mau
khdo sat trong nghién ctu nay, ham lugng phytic acid
déu trén gidi han dinh lugng LOQ la 1,74ug/ml, cho thdy,
bang phuong phap quang phdé hap thu phan t& UV-VIS
c6 thé dinh lugng dugc ham lugng phytic acid trén cac
mau dau, dé, viing lac va c6 thé ap dung trén nhiéu loai
mau véi ham lugng khac nhau.

Béng 6. Ham lugng phytic acid trong mt s6 loai dau do (mg/g CK)

Loai nguyén liéu Ma nguyén liéu Phyticacid (n =3)

Mau dau D3u tuong 1 7,34%0,11
Déutuang 2 851+0,23

Déu tuang 2 9,63+0,12

Ddu tuong 4 9,30£0,08

Dau xanh nguyén vé 6,95+0,16

Déu xanh tach vo 5,5240,20

D3u mét ngoc 8,01+£0,49

Daungu 510+0,27

Déau do hat nho 6,10+0,25

Déu dd hat to 5,95+0,11

Dau trang 7,90+0,36

Dauga 5,58+0,20

Dau den 584+0,16

PéuHalan 4,84+0,44
Mau viing Viing den 19,41+0,69
Vimg tréng 9,23+0,23
Ving vang téch vé 10,17 +£0,22
Vimg vang nquyén vo 19,1540,22

Mau lac Lac do 8,12+0,23
Lactréng 6,76 £0,34
4, KET LUAN

Nghién cdu da xac nhan dugc phuong phap dinh
lugng phytic acid va diéu kién chiét phytic acid trén nén
mau ngl céc. Trén may quang phé UV-VIS, budc séng
do dugcstrdungla 502 nm, trong khoang tuyén tinh ctia
phytic acid tu 0 dén 27,18ug/ml da xay dung dugc
dudng chudn véi R2bang 0,9987 dé dinh lugng hgp chat
nay. Gigi han phat hién (LOD) va gidi han dinh lugng
(LOQ) lan luot la 0,58ug/ml va 1,74ug/ml. Do lap lai
5,27%, d6 tai 1ap 5,23% va do thu hoi ti 94,92% dén
101,61% déu dam bao theo quy dinh cia AOAC 2016.
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Diéu kién thich hgp nhat dé chiét phytic acid ti mau nga
c6c la dung dich HCI 2,4%, ti Ié nguyén liéu/dung moi
1/30 va thai gian chiét 4 giG. Thu thap va phan tich 20
loai dau, viing, lac trong diéu kién dugc lua chon & trén
cho két qua dao dong tu 4,84 dén 19,41 mg phytic
acid/g chat khé. Phuang phap phan tich dé thuc hién,
c6 do chinh xac, do tin cdy cao, c6 thé ap dung dinh
lugng phytic acid trong cac mau ngl céc.

LOI CAM ON

Nhom tac gia tran trong cdm on Hoc vién Noéng
nghiép Viét Nam tai trg kinh phi d€ thuc hién nghién ctu
nay thong qua dé tai ma s6 T2024-08-26TD.

TAI LIEU THAM KHAO
[1]. Dang Anh Diing, Acid phytic trong cdc logi ddu, hat dinh dudng.
Dadanut, 2021.

[2]. Raboy V., "Progress in breeding low phytate crops," Journal Nutrition,
132,2002

[3]. Loewus F., "Biosynthesis of phytate in food grains and seeds," Food
phytates, 53-61, 2002.

[4]. Fredlund K., Isaksson M., Rossander-Hulthén L., Almgren A.,
Sandberg A. S. "Absorption of zinc and retention of calcium: Dose-dependent
inhibition by phytate," Journal of Trace elements in Medicine and Biology,
20(1), 49-57, 2006.

[5]. Lopez H.W., Leenhardt F., Coudray C., Rémésy C., "Minerals and phytic
acid interactions: Is it a real problem for human nutrition?," International
Journal of Food Science and Technology, 37,727-739, 2002.

[6]. Lonnerdal B., "Phytic acid-trace element (Zn, Cu, Mn) interactions,"
International Journal of Food Science and Technology, 37, 749758, 2002.

[7]. Vucenik 1., Shamsuddin M., "Cancer Inhibition by Inositol
Hexaphosphate (IP6) and Inositol: From Laboratory to Clinic," Journal of
Nutrition, 133(11), 37785-3784S, 2003.

[8]. Vikas K., Amit K.S., Harinder P.S.M, Klaus B., "Dietary roles of phytate
and phytase in human nutrition: A review," Food chemistry, 120(4), 945-959,
2010.

[9]. Raboy V., Gerbasi P. F., Young A. K., Stoneberg D. Sterra, Pickett G.
Suewiya, Bauman T. Andrew, Murthy P.N. Pushpalatha, Sheridan F. William,
Ertl S. David, "Origin and Seed Phenotype of Maize low phyticacid 1-1and low
phytic acid 2-1," Plant Physiol., 124, 355-368, 2000,

[10]. Barker C.J., Berggren P.0., "Inositol hexakisphosphate and beta-cell
stimulus-secretion coupling," Anticancer Res., 19(5A), 3737-3741,1999

[11]. Harakeh S, Jariwalla RJ, Pauling L., "Lowering of serum cholesterol
and triglycerides and modulation of divalent cations by dietary phytate,"
Journal of Applied Nutrition, 42(1), 18-28, 1990.

HaUl Journal of Science and Technology | 199



CONG NGHE https://jst-haui.vn | P-ISSN 1859-3585 | E-ISSN 2615-9619

[12]. Otake T., Mori H., Morimoto M., "Anti-HIV-1 activity of myo inositol
hexaphosphoric acid (IP6) and myo-inositol hexasulfate (IS6)," Anticancer
Research, 19, 3723-3726, 1999.

[13]. Otake T., Shimonaka H., Kanai M., "Inhibitory effect of inositol
hexasulfate and inositol hexaphosphoric acid (phytic acid) on the proliferation
of the human immunodeficiency virus (HIV) in vitro," Kansenshogaku Zasshi,
63, 676-683, 1989.

[14]. Heubner W., Stadtler H., "Beitrdge zur chemischen Physiologie und
Pathologie; zeitschrift fiir die gesamte Biochemie," Biochemische Zeitschrift,
64, 422-437,1914.

[15]. Latta M., Eskin M., "A simple and rapid colorimetric method for
phytate determination," Journal of Agricultural and Food Chemistry, 28,1313~
1315, 1980.

[16]. Lehrfeld J., "High-performance liquid chromatography analysis of
phytic acid on a pH-stable, macroporous polymer column," Cereal Chemistry,
66, 510-515, 1989.

[17]. Oberleas D., "Phytate content in cereals and leqgumes and methods
of determination," Cereal Foods World, 28, 352-357, 1983.

[18]. Gao Y., Shang C., Maroof M.A.S., Biyashev R.M., Grabau E.A.,
Kwanyuen P., Burton J.W., Buss G.R., "A Modified colorimetric method for
phytic acid analysis in soybean," Crop Science, 47(5), 1797-1803, 2007.

[19]. AOAC, "AOAC Official Methods of Analysis. Appendix F: Guidelines for
Standard Method Performance Requirements," Journal of AOAC International,
1-18, 2016.

[20]. losif A., Vaintraub Natalya A. Lapteva, "Colorimetric Determination
of phytate in unpurified extracts of seeds and the products of their
processing," Analytical Biochemistry, 175(1), 227-230, 1988.

[21]. Wheeler EL, Ferrel PE., "A method for phytic acid determination in
wheat and wheat fractions," Cereal Chem, 48,312—420, 1971.

[22]. Norazalina Saad N., Esa NM., Ithnin H., Shafie NH., "Optimization of

optimum condition for phytic acid extraction from rice bran," African Journal
of Plant Science, 5 (3), 168-176, 2011.

[23]. Salam A., Lina S., "Effect of Processing Methods on Phytic Acid
Content of Peanut and Wheat," Research Journal of Pharmacy and Technology,
12(6), 2973-2976, 2019.

[24]. Feizollahi E., Mirmahdi RS., Alaleh Zoghi A., Zijlstra RT.,
Roopesh,MS., Vasanthan T., "Review of the beneficial and anti-nutritional

qualities of phytic acid, and procedures for removing it from food products,”
Food Research International. 143, 110284, 2021.

AUTHORS INFORMATION
Vu Thi Huyen, Tran Nhat Duy, Dang Cong Anh, Nguyen Xuan Bac

Faculty of Food Science and Technology, Vietnam National University of
Agriculture, Vietnam

200 | Tap chi Khoa hoc va Cong nghé Trudng Dai hoc Céng nghiép Ha Ni Tap 61- 50 5B (5/2025)



