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ABSTRACT

Anthocyanin were extracted from Mexican petunia by using a solvent
consist of ethanol and water at various ratios and used as a pH indicator.
This study was conducted to investigate the moisture of Mexican petunia,
the effect of ethanol:water ratio in the solvent on the total extracted
anthocyanin content and color change of the anthocyanin extract when
used as pH indicator. The results indicated that the mean moisture of the
samples was 86,4%; the ethanol:water ratio was 4:6 (mL/mL) given the
highest yield of total anthocyanin content (0,513%); The extracts changed
color accordingly to pH (from 5,00 to 7,00). Finally, these extracts were
used as pH indicator in acid-base titration and the results showed the
anthocyanin extracted from Mexican petunia could be used acid-base
indicator similar to methyl orange or phenolphthalein.

TOM TAT

Trong nghién ciru ndy, chat mau anthocyanin tir hoa chiéu tim dwoc chiét
tach bang hé dung méi ethanol:nuéc va xem xét ing dung lam chat chi
thi trong phan tich hoa hoc. Cac khao sat dugc thuc hién la do am mau
hoa, ti 1é thé tich ethanol:mwée, ham leong anthocyanin toan phan,
khodng pH d6i mau cua dich chiét. Két qua cho thdy, do am trung binh
ciia mau hoa la 86,4%; ti Ié hé dung moi ethanol:nuoc la 4:6 (mL/mL),
ham lwong anthocyanin toan phan trong mau hoa la 0,513%. Khoang pH
déi mau cia dich chiét 1a 5,00-7,00. Cudi cung, dich chiét nay dwoc thir
dimg lam chat chi thi trong mét s6 phép chudn d¢ acid-base va két qua
phan tich cho thdy, dich chiét anthocyanin tir hoa chiéu tim cé thé ding
lam chat chi thi acid-base twong dirong cdc chat chi thi tiéu chudn methyl
orange va phenolphethalein.

1. GIOI THIEU

thay doi (Dung, 2019). Néu ki hi¢u dang acid cua
chat chi thi 1a Hind thi dang base lién hop cua né la

Chat chi thi mau 1 nhitng chat c6 mau sac thay
d6i theo sy bién d6i pH cua dung dich. Chung
thuong 1a nhitng chét hitu co c6 tinh acid base, trong
d6 dang acid va dang base 1ién hop c6 mau sic khac
nhau phu thudc vao cau tric phan tir ctia chiing. Khi
pH cua dung dich bién dbi, ciu trac phan tir cua
chung bi bién ddi theo, din dén mau sic dung dich
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Ind~, khi cho chi thi vao nuéc, can bang sau dugc
thiet lap:

Hhd+H,O0—=—H,0" = Ind"

Néu trong mot hé co hai chét khac nhau thi viéc
quan sat bang mat chi cho phép ta nhan dugc mau



Tap chi Khoa hoc Trirong Pai hoc Can Tho

ctia mot chat khi ndng do ciia nd it nhat gap 10 lan
nong do chat kia (Dung, 2019). Nhu vay:

khi N9 10 mau cua chit chi thi 1a
[Ind7]
mau cua Hind.
j [HInd] 1 au cia chit chi thi 14
' a1 10

mau cua anion Ind~.

Hién nay, xu huéng str dung cac chat mau thién
nhién cang dwoc quan tim nhiéu hon, boi vi ¢
nhiéu chit mau thién nhién khong doc hai, ma con
than thién v&i moi truong (Manh va ctv., 2020). Cac
anthocyanin thudc nhom hop chét flavonoid, 1a mot
trong nhitng nhom chat mau tw nhién tan tt trong
nuéce. Thuat ngir anthocyanin bat nguon tir tiéng Hy
Lap, trong d6 anthocyanin 1a su két hop giita anthos
(nghia 1a hoa) va kyanos (nghia 1a mau xanh lam)
(Huong & Bach, 2019).

Anthocyanin tham gia vao viéc tao ra mau sic da
dang tir d6 cam dén xanh tim cho hoa va qua céc loai
thuc vat. Dong thoi, anthocyanin cling voi chat tao
mau khac nhu chlorophyll, carotenoid dé tao cho
hoa qua c6 cuong do mau khac nhau tuy thudc vao
ham luong va ddng phan cia Chl'mg (Miguel, 2011).
Phén tir anthocyanin thudng gdm mot goc aglycone
c6 mau (goi 1a anthocyanidin) két hop véi gbc
duong nhu glucose, galatose, ... Do do, anthocyanin
hoa tan t6t trong nuée (Miguel, 2011).

Hinh 1. Céu tric co ban cia mt agylcone cia
cac anthocynin

Céc gbe duong co thé gan duong vao vi tri 3, 5
va 7; thuong dugc gafm vao vi tri 3 va 5. Phan tr
anthocyanin gén dudong vao vi tri 3 goi la
monoglycoside, ¢ vi tri 3 va 5 goi la diglycoside. Su
khéc biét gitra ching la 50 luong cac nhom hydroxy
hoa, ban chat va sé lugng cac goc duong lién két voi
Ciu tric cua chung. Dén nay c6 nhiing bao co cua
hon 700 céc dan xuat anthocyanin khac nhau cia 27
aglycone (Miguel, 2011).
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Anthocyanin tinh khiét & dang tinh thé hoic vo
dinh hinh. N6 thuoc nhém hop chit phenolic da
vong, kha phan cyc nén tan t6t trong dung moi phan
cuc, dic biét 1a nwéc am. Khi két hop véi duong lam
cho phan tir anthocyanin cang dé hoa tan hon. Tuy
nhién, & 70°C chung bt dau bi phan hiy (Wallace
& Giusti, 2019).

Budc song cuia anthocyanin hap thu cuc dai
trong mién nhin thay khoang 510 — 540 nm {ing voi
mdi gia tri pH. Do hip thu 1a yéu t6 lién quan mat
thiét dén mau sic cua anthocyanin, chung phu thudc
vao pH cua dung dich. Nong dé anthocyanin cang
I6n d6 hap thu cang manh (Wallace et al., 2019).
Anthocyanin dugc tim thiy trong céc loai rau, cu,
hoa, qua, hat ¢6 mau tir d6 dén tim nhu: qua nho,
qué dau, bip cai tim, ca tim, khoai lang tim, gao nép
than, hoa chiéu tim, ... (Ctc va ctv., 2004; Ly va ctv.,
2016; Tuyét va Duyén, 2019). Trong d6, hoa chiéu
tim 12 mot loai thuc vat c6 chtra anthocyanin thién
nhién nhung chua dugc nghién ctu nhiéu.

Cay chiéu tim con dwoc goi 14 thach thao tim hay
nhét xinh, tén khoa hoc 1a Ruellia simplex C.Wright.
Cay chiéu tim, co ngudn gdc tir Mexico, ving
Caribe va Nam My, nén con goi la Mexican petunia.
Day 1a cay bui than thao 1au nam, moc thing, phan
ddt, mau nau va bé mit than nhin. Chiéu tim co
chidu cao vo cung khiém ton, thuong dao dong
khoang 50 - 60 cm, d6i khi cao dén 1 m. Ciing ¢
mot giong hoa lun chi cao khoang 30 cm (Wilson et
al., 2010). La nho, thuén va dai, hinh miii mac det,
nhon dau, dai 15 - 20 cm va rong dén 2 cm. Hoa
dang chudng, mau tim, ¢6 ndm canh hoa, rong 7 - 8
cm. Hoa chiéu tim n6 vao budi sang va chleu tan,
tuy nhién cdy van cho hoa quanh nim nén van duy
tri duoc vé dep cua cdy. Cudng hoa nho, manh va
dai (Wilson et al., 2010).

Hinh 2. Than hoa va 1 ciia cay chiéu tim

Cay chiéu tim c6 tdc do sinh truéng nhanh, moc
khoe, 1a ciy wa sang hoic bong ban phan. Cay s&
phat trién nhanh, cho ra mau hoa déu, dep o dat 4m
va thoat nudc tét. Cy chiéu tim rat d& nhéan gidng,
thong thuong nguoi ta sir dung phuong phap giam
canh d¢ tao ra ciy con. Sau khi cim xudng dat mot
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thoi gian, cdy s& bén ré va phat trién binh thuong
(Wilson, 2010). Cay chiéu tim c6 hoa dep, dugc
trng & cac bon hoa, trong dudi goc ciy bong mat,
duogc sir dung dé trang tri trong san vuon, biét thu,
lam dep canh quan mdi truong va thanh lgc khong
khi kha tot (Wilson et al., 2010).

Trong nghién ctru nay, hé¢ dung moi t6i uu cho
viée trich ly chat mau anthocyanin tir hoa chicu tim
dugc khao sat. Ham luong anthocyanin toan phan
trong hoa va kha nang tmg dung dich chiét tir hoa
chiéu tim 1am chat chi thi trong chuan d¢ acid-base
cling dugc quan tam va khao sat.

2. PHUONG PHAP NGHIEN CUU

2.1. Khao sat diéu kién trich ly va ham

lwgng anthocyanin toan phan

2.1.1. Nguyén li¢u va thiét bi

Hoa chiéu tim dugc thu hai & phuong An Hoa,
thanh phd Can Tho, dugc siy kho ¢ 60°C va cét nho.
Con ethanol 99,5%; HCI, KCI va CH;COOH xuat xtt
Trung Qubc. May do quang phé UV-Vis Libra
S60PC (Hoa Ky), may do pH Hanna HI2211 (Trung
Qudc) va can phan tich Ohaus PA214 (Trung Qudc).

2.1.2. Khao st dé am mau hoa

Chuan bj ba mau hoa tuoi, sach; mdi mau 5,00 g
dugc dem siy kho ¢ 105°C dén khdi lugng khong
doi. Tur khéi lugng mau ban dau va khéi lugng hoa
kho, ta tinh dugc d6 4m trung binh cuia mau hoa theo
cong thue sau (Tu, 2009).

w="2""M 50600
ml _mo

Trong d6: mo: khdi luong dia.

My va m,: tong khdi lwong méu va dia trude va
sau khi say khé.
2.1.3. Phwong phdp xdc dinh buéc séng hap
thu cuc dai

Ngam 5,00 gam mau hoa tuoi trong 15 mL hé
dung moi, loc lay dich chiét, pha lodng dich chiét
trong hé dém (HCI, KCI) c6 pH=1. Quét phd hap thu
cua tirng dung dich ung véi bude song tir 400 — 700
nm trén may do quang phd hap thuy UV-Vis, ghi
nhan budc song hap thu cuc dai cia dung dich (Tiéu
Chuén Quéc Gia [TCVN], 2015).

2.1.4. Khdo sdt ti ¢ hé dung méi t6i wu

Mau hoa tuoi dugc ngam trong cac hé dung moi
ethanol:nudc vai ti 16 ting dan, ti 1& khdi lvong mau
hoa:thé tich hé dung méi c6 dinh 1a 1:5 (g/mL) trong
thoi gian 60 phat ¢ nhiét d6 phong. Loc bo xac hoa,
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ldy phan dich chiét trong suét, xac dinh budc song
hap thu cuc dai va do d6 hap thu mau bang may do
quang phd hap thy UV — Vis. Thi nghiém duoc lap
lai ba lan trén 11 hé dung méi khac nhau (0:10, 1:9,
2:8, 3:7, 4:6, 5:5, 6:4, 7:3, 8:2, 9:1, 10:0). H¢ dung
moi toi wu nhat dugc chon s& cho d6 hap thy mau
I6n nhit (Linh & Thuy, 2016).

2.1.5. Xdc dinh nong d anthocyanin trong

dich chiét bang phwong phdp pH vi sai

Dé xac dinh ham luong anthocyanin toan phan,
dich chiét trong dém (KCI-HCI) duoc pha lodng c6
pH=1,00 va dém (CH;COONa-HCl) c¢6 pH=4,50
sau d6 1an luot do do hap thu cua anthocyanin tai
bude song hap thu cuc dai 532 nm va bude séng 700
nm (TCVN, 2015).

Ky hiéu A 1a d6 hip thu mau cua phan mau

thir, A dugc tinh nhu sau:

A= (A}"max; pH=1 — A700nm; pH:l)

- (Axmax; pH=4,5 — A700nm; pH:4,5)

Khéi luwgng (mg) cua cia chit tao mau
anthocyanin (tinh theo dwong luong cyanidin-3-
glucoside), dugc tinh bang cong thuc:

AMKYV
a=—-"—"—.
el

10°

Ham lugng anthocyanin toan phan dugc tinh
theo cong thuc:

%anthocyanin toan phan

& 100 (%)
m(100-w).10”

Trong d6:

AA(max); pHo VA A700nm;pH:l 1a do hap thy
ciia phan mau thir 6 pH bang 1,0 do duoc & budc
song hap thu cuc dai va budce song 700 nm.

A/l(max);pH 45 Va A7OOnm;pH 45 12 do hap

thu cua phan mau thir co pH bang 4,5 do duoc &
budc song hap thu cuc dai va bude song 700 nm.

— K 1a hé sb pha loang.

— MIa khéi lugng phan tir cia cyanidin-3-
glucoside, bang 449,2 g/mol.

— | 1a chiéu dai duong quang, tinh bang
centimet (cm).

— €l hé sb tat phan tr (bing 26 900) cua
cyanidin-3-glucoside, tinh bang L.mol*.cm™.,
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— 'V 1a thé tich dung dich, tinh bang lit (L).

— 10%1a hé s6 chuyén ddi tir gam sang mg.

— m 1a khéi lwong mau ban diu, tinh bang
miligam (mg).

2.2. Khio sat kha ning lam chi thi acid-

base cia dich chiét hoa chiéu tim
2.2.1. Héa chat va thiét bi
Dua trén két qua khao sat nong d¢ anthocyanin

trong dich chiét, dich chict nay duge c6 quay chén
khong thu dugc cao chict, dem cao nay pha thanh
dung dich c6 nong d¢ anthocyanin la 1,00 mg/mL
trong hé dung moéi ethanol:nudc 4:6 (v/v). Dung
dich nay dugc dung cho cac khao sat tiep theo.

Mot sb hoa chat va thiét bi dugc sir dung bao
gébm: Dich chiét anthocyanin c¢6 ndng do 1,00
mg/mL, chi thi orange methyl, phenolphthalein,
KH2PO4 va Na;HPO4, NaOH va HCI, may do pH
Hanna H12211 (Trung Quéc).

2.2.2. Khdo sdt khoang pH d6i mau

Khoang d6i mau cua dich chiét anthocyanin
nong dé 1,00 mg/mL dugc xac dinh bang phuong
phap so mau. Pha day dung dich dém phosphate co
pH lan luot 14 4,5, 5, 5,5, 6, 6,5, 7 va 7,5. Lay 1 mL
dich chiét anthocyanin cho vao 10 mL dung dich pH
da pha ¢ trén. Mau sic trong mdi dung dich duoc
quan sat va xac dinh khoang d6i mau (Linh &Thuy,
2016).

Bang 1. Két qua thi nghiém xac dinh dd 4m
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2.2.3. Khao sat kha nang lam chi thi trong
phép chuan dé acid — base

Dé khang dinh lai khoang pH d6i mau ciing nhu
kha ning lam chi thi cua dich chiét anthocyanin tir
hoa chiéu tim, cac phép chuan do (dung dich NaOH
bing dung dich chuan H,C»0, 0,10N; dung dich
acid HCI bang dung dich chuan Na;B4070,10N) vi
chat chi thi lan luot 1a methyl orange,
phenolphthalein va dich chiét anthocyanin. Tir d6
cho thdy nong d6 dung dich HCI va dung dich
NaOH di dung. Dung dich NaOH duoc chuan do
bang dung dich HCI va nguoc lai ciing voi cac chat
chi thi nhu trén. M&i thi nghiém lap lai 3 1an lay gia
tri trung binh. Ghi nhan lai sy thay d6i mau sic cia
chat chi thi trong qua trinh chuén d6 va pH dung
dich khi két thic chuan do. Nong do cua cac chat chi
thi 1a 1 mg/mL (Zulfajri & Muttakin, 2018).

3. KET QUA VA THAO LUAN
3.1. Piéu kién trich ly va ham lwong
anthocyanin toan phan

3.1.1. Pé dm trung binh ciia mau hoa

Két qua thi nghiém xéac dinh do am cua hoa chiéu
tim dugc thé hién & Bang 1. Két qua cho thiy do am
trung binh hoa chiéu tim 1a 86,4%. Vi luong nudc
con trong hoa 1a kha nhiéu nén hoa dé bi dap nat va
hu hai. Hoa tuoi can duoc bao quan o ta lanh dudi
4°C hoic c6 thé say kho tao bot dé bao quan lau dai.

Khdi hrong dia Khdi hrgng hoa va dia trwéc  Khéi lwgng hoa va dia sau D) am

TT . y
(gam) sdy (gam) sdy (gam) (%)
1 50,310 55,310 50,990 86,4
2 50,310 55,310 50,980 86,6
3 50,310 55,310 51,000 86,2

3.1.2. Két qua khdo sdt bude song hap thu cyee dai

Trong hé dém c6 pH=1, budc song hép thu cuc
dai ctia phan dich chiét anthocyanin tir hoa chiéu tim
14 532 nm.

Absorbance

Két qua nay phu hop véi cac nghién ctru trude
d6 1a budc soéng hap thu cuc dai cua dung dich
anthocyanin trong khoang 510-540 nm.

410 420 430 440 450 460 470 480 490 500 S10 520 530 540 550 56

0 570 580 590 600 610 620 630 640 650/ 660 670 680 690

Wavelength (nm)

Hinh 3. Buéc séng hip thu cuc dai cia dich chiét hoa chiéu tim
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3.2. Két qua khio sat ti 1& hé dung méi tdi wu

Anthocyanin 1a chit kha phan cyc nén c¢6 kha
nang tan tbt trong dung méi phén cuc. Viéc lya chon
dung méi thich hop khi trich ly s€ thu dugc ham
lwong anthocyanin cao nhat (Miguel, 2011). Két qua
khao sat ti 1€ dung méi ethanol:nudc dugce trinh bay
trong Bang 2.

Theo két qua nay, d6 hap thu mau cua dich chiét
tang dan khi ti 1¢ ethanol:nudce giam dan (tir 10:0 dén
4:6), cao nhét tai ti 1¢ ethanol:nudc 1 4:6 (mL/mL).
Do hip thu mau cua dich chiét ti 1& véi ndng do
anthocyanin. Trong hé dung méi ethanol:nudc cod
mdi truong trung tinh, anthocyanin ton tai & dang
quinoidal. Phén tir anthocyanin thuong mang gbc
duong o nguyén tir O lién két véi carbon s 3 va
carbon s 5 lam ting d6 hoa tan cua athocyanin
trong nuéc (Khoo et al, 2017). Diéu do giai thich tai
sao khi giam ti 1& ethanol:nu6c tir 10:0 dén 4:6 thi
d6 hap thy mau cua dich chiét ciing tang theo va cao
nhét tai ti 1& ethanol nude 13 4:6 (mL/mL). Mit khac,
khi & dang quinoidal, hién tugng cong hudng enol-
ketone (Hinh 4) c¢6 thé xay ra tai cac nhém OH &
nguyén tir carbon s 7 ctia vong A va carbon sb 4
clia vong B (Jhin & Hwang, 2014). Didu nay lam
giam kha niang tan trong nudc cia phan tir
anthocyanin. Khi d6, phan aglycone cia phan tir

Bing 2. Két qua khio st ti 1¢ dung méi ethanol:nwéc
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anthocyanin c6 dic tinh tan tét trong ethanol hon.
Do d6, khi tiép tuc giam ti I8 ethanol:nudc thi d6 hap
thu mau cua dich chiét bat dau giam xudéng. Nhin
chung, khi giam ti I& ethanol:nuc thi ban dau do
hap thy mau cua dich chiét ting dan va cao nhét tai
ti 1 ethanol:nudc 13 4:6 rdi sau d6 giam dan khi ti 1é
nay tiép tuc giam. Vi vay, ti Ié ethanol:nudc 1a 4:6
(mL/mL) 14 i 1& thich hop dé trich ly anthocyanin tir
hoa chiéu tim. Ti Ié nay duoc s dung dé tién hanh
céc nghién ciu tiép theo.

O-gly

Hinh 4. Hai dang cdng hwéng enol-ketone caa
anthocyanin khi ton tai ¢ dang quinoidal

3.2.1. Két qua khdo sat ham luong
anthocyanin toan phan

Ham luogng anthocyanin toan phan anh hwong
truc tiép dén do hap thu mau ciing nhu kha ning
dung lam chét chi thi acid-base cua dich chiét. Két
qua khao sat ham lugng anthocyanin toan phan
(tinh theo anthocyanin-3-glycoside) dugc thé hién &
Béang 3.

Ethanol : Nwéc

PO hip thu mau

TT

(mL/mL) Lén 1 Lan 2 Lén 3 Trung binh
1 10:0 0,169 0,167 0,171 0,169
2 9:1 0,179 0,177 0,180 0,179
3 8:2 0,200 0,202 0,202 0,201
4 7:3 0,261 0,259 0,265 0,261
5 6:4 0,412 0,409 0,420 0,414
6 5:5 0,510 0,508 0,515 0,511
7 4:6 0,813 0,808 0,818 0,813
8 3.7 0,634 0,630 0,636 0,633
9 2:8 0,591 0,590 0,594 0,592
10 1:9 0,587 0,586 0,588 0,587
11 0:10 0,578 0,575 0,577 0,577

Bing 3. Két qua xac dinh ham hrgng anthocyanin toan phin

PO hip thu mau tai cic bude song
532 nm 700 nm

Ham luwgng

Tong lugng anthocyanin

TT A anthocyanin trong trons mau hoa
pH=1 pH=45 pH=1 pH=45 5,00 gam hoa tuoi (M) g turoi (%)

1 1,143 0,335 0,06 0,092 0,8440 3,523 0,518
2 1,080 0,268 0,047 0,065 0,8303 3,466 0,510
3 1,143 0,294 0,053 0,073 10,8333 3,477 0,511
Trung binh 3,489 0,513
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ham lugng anthocyanin trong qua ca tim (0,441%),
14 tia t6 (0,397%)), tra d6 (0,335%); nhung thap hon

trong qua dau (1,188%), bap cai tim (0,909%) (Hinh
5 | 8 5) (Clic va ctv, 2004).
i I I I I 3.3. Kha ning tng dung dich chiét 1am chi
. thi acid-base
o LA—@ AoeaTiv C:OEAU ﬁﬂé BA—P (A %;‘ﬁ 3.3.1. Két qua khao sdt khoang pH déi mau
TIM 9 ’ ’
- Khodng pH d6i mau cua chi thi la mét yeu to
Hinh 5. Ham lugng (%) anthocyanin toan phan trong quan trong nham xac dinh chat lugng va d6 nhay cua
mgt so loai thyc vat chi thi d6. Bé khang dinh khoang pH do6i mau,
Theo két qua nay, ham luong anthocyanin trung phuong phap so mau dugc thuc hién. Ket qua su

binh trong hoa chiéu tim khé cao, twong duong ham thay d6i mau cua dich chiét !10& chiéu tim theo pH
lurong anthocyanin trong qua nho (0.564%), caohon MO truong (Hinh 6) dugc the hién trong Bang 4.

Béng 4. Mau ciia dung dich chiéu tim tai cac pH khac nhau
pH 4,00 4,50 5,00 5,50 6,00 6,50 7,00 7,50
Mau Hong  Hong nhat Khong mau Khong mau Khong mau Khéng mau Xanh nhat Xanh nhat

= _ : -
Hinh 6. Dy mau anthocyanin thay déi tir pH 4,00-7,50

Theo d6, khi pH thay d6i thi mau sac cua dich sac dung dich tir khong mau sang mau xanh; pH
chiét ciing thay d6i. Cu thé, khi pH tang dan tir 4,00- ngay trudc thoi diém dung dich bét dau di mau va
7,50 thi mau cua dung dich thay ddi tir mau hong pH tai thoi diém dung dich bt dau déi mau 1an luot
nhat sang khong mau rdi sang mau xanh nhat. C 145,35 va 6,70. Bdng thoi, ndng do dung dich NaOH
thé khing dinh khoang pH d6i mau cua dich chiét 1a xac dinh duogc 14 0,10N gidng vai ndng d6 dung dich
5,00-7,00. Khoang pH d6i mau nay kha hep cho thay NaOH tinh duwgc khi dung chat chi thi
dich chiét anthocyanin tir hoa chiéu tim c6 kha ning phenolphtalein. Khi chuan d6 dung dich HCI bang

1am chét chi thi pH. dung dich NazB4OZ 0,10N vai chi thi 1a djchvchiét
3.3.2. Két qua khao sdt kha néng chi thi trong anthocyanin t'hi diém CU(A)i’Cfla” qua triI}h chuan do
Pphép chudn d6 acid-base ' dugc nhan biét khi co sy bién d6i mau sac dung dich

., , tir xanh sang khong mau; pH ngay trudc thoi diém
_De khang dinh kha nang dung lam chat chi thi  dung dich bt ddu déi mau va pH tai thoi diém dung
acid-base, thi nghiém chuan d6 dung dich NaOH  gich bat ddu ddi mau 1an lugt 1a 6,94 va 5,11. Nong
bang dung dich H2C2040,10N; chuan do dung dich 45 dung dich HCI khi sur dung dich chiét lam chi thi
HCI bang dung dich NazB4O7 0,10N; sau d6 chuan duoc x4c dinh 1a 0,09 N giéng véi ndng d6 dung
d6 dung dich NaOH bang dung dich HCI va ngugc dich HCI tinh dugc khi ding orange methyl lam chét
lai duoc thuc hién lan luot voi cac chat chi thi 1a chi thi. Mit khac, két qua xac dinh ndng do dung
orange methyl, phenolphtalein va dich chiet  gich cia cic phép chudn d¢ dung dich HCI 0,09 N
anthocyanin tir hoa chicu tim. Ket qua cac thi bang dung dich NaOH 0,10 N (va nguoc lai) khi
nghiém duoc thé hi¢n ¢ Bang 5. dung chat chi thi 1a phenolphtalein va dich chiét
Theo két qua nay, su khac biét thé tich cua dung anthocyanin tir hoa chiéu tim kha glong nhau (Bang
dich cin chuan d¢ da diung khi st dung dich chiét 5). Theo do, véi chi thi 1a dich chiét nay, chi can
anthocyanin  so  véi orange methyl hay dung du mot giot (twong dwong 0,05 mL) dung dich
phenolphtalein 1a khong dang ké. Khi chuin o dung acid/base nong do 0,10N 1a cé thé nhan biét dugc
dich NaOH bing dung dich chuan H2C2040,10N véi dl‘fmiket thue cua qud trinh chuan do. Nhu vay, c6
chit chi thi 1a dich chiét anthocyanin thi diém cuéi ~ the ketluan rang dich chict anthocyanin 1,00 mg/mL
ctia qua trinh duoc nhan biét khi c6 sy bién d6i mau tir hoa chiéu tim c6 thé lam chat chi thi mau trong
phéan tich héa hoc.
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Bang 5. Két qua cac thi nghiém chuin do

Tap 58, S6 chuyén dé: Khoa hoc tur nhién (2022)(2): 120-127

Dung dich  Dung dich cin Chat Bién d,(;)i pH pH N("ing d¢ dung
chuan chuan do chi thi mau sic trueée™ sau™  dich NaOH
H2C204 NaOH . ~ \ A
0,10N 10,00 9,93 mL Phenolph’talem Khoéng mau sang hong nhat 6,61 8,57 0,10N
mL 9,83 mL Dich chiét Khong mau sang xanh 535 6,70 0,10N
Ne:B.O;  HCI Orange methyl Ving sang do 473 327 0,09N
0,10N 10,60 mL ge methy £ sang ! ! !
10,00 mL 10,37 mL Dich chiét Xanh sang khong mau 6,94 511 0,09N
HCI 0,09N glg?t'nl_ Phenolphtalein  Khong mau sang hong nhat 6,82 862 0,10N
10,00 mL 9,27 mL Dich chiét Khéng mau sang xanh 526 6,81 0,10N
NaOH 0,10N HC Phenolphtalein  Hong sang khong mau 8,65 6,78 0.09N
10.00 mL. 10,55 mL )

! 10,65 mL Dich chiét Xanh sang khong mau 7,71 6,21 0,09N

(*) La pH ngay truéc thoi diém dung dich déi mau

(**) La pH tai thoi diém dung bdt ddu déi mau (ngay khi thém 1 giot dung dich can chudn dg vao)

A4
<

Hinh 7. Két qua chuin d¢ dung dich HCI bing dung dich NaOH

véi chi thi mau 1a dich chiét anthocyanin tir hoa chiéu tim

4. KET LUAN

Anthocyanin dugc trich ly thanh cong tir hoa
chiéu tim véi ty 18: 1 g mau hoa tuoi/5 mL hé dung
moi (ethanol:nudc = 4:6 v/v) trong thoi gian 60 phat
& nhiét d6 phong. O ty 18 nay, ham Iluong
anthocyannin toan phan thu dugc 14 0,513%, ham
lwong nay kha cao so véi mot s6 thuc vat khac nhu
trong qua ca tim, 14 tia t6, tra do. Dung dich thu dugc
sau trich ly (ndng do anthocyanin 1,00 mg/mL)
dugc (ng dung dé 1am chét chi thi mau trong chuan
d6 acid-base va thu duoc két qua kha quan. Khoang
bién d6i mau cua dich chiét tir hoa chiéu tim dién ra
& pH tir 5,00 dén 7,00 twrong tng véi bude nhay thé
tich dung dich chuan do 1a 0,05 mL (1 giot) &
khoang ndng do acid/base xap xi 0,10N; mau
chuyén tir hong (pH < 5), sang khong mau (pH ~5-
6,5) roi sang xanh (pH =~ 7). Do do6, dich chiét
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anthocyanin tir hoa chiéu tim c6 thé dwoc st dung
lam chat chi thi mau trong phén tich héa hoc.

Tuy nhién, dé ning cao hiéu qua cua viéc st
dung anthocyanin tir hoa chiéu tim lam chat chi thi,
nghién ctu S€ con tiép tuc véi mot s6 ndi dung sau:

— Khao sat anh hudng cta thoi gian trich ly, ti
16 khdi lwgng mau va thé tich dung méi dén hiéu suit
trich ly va ham luong anthocyanin trong dich chiét
thu duoc.

— Khao sat cac diéu kién t6i wu cho viéc bao
quan dich chiét anthocyanin tir hoa chiéu tim bao
gdm nhiét do, do pH, anh sang, ...

— Khao sat sai sb & cac mirc nong do6 16n va nho
hon 0,10 N tir d6 c6 thém co s¢ dé nghi khoang gigi
han ndng do acid/base t6i wu dé co thé ding dich
chiét anthocyanin tir hoa chiéu tim 1am chét chi thi
cho két qua phan tich chinh x4c nhit co thé.
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