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Tom TAT
Viéc phét hién han the trong thuc phdm doi hoi mot cong cu hiitu hiéu. Ching t6i da tién hanh nghién
ctiu chiét tach anthocyanin tit rau dén d6 (Amaranthus tricolor), tii d6 ché tao gidy chi thi anthocyanin
dé thu han the trong thuc phdm. Két qua cho thdy 100 g rau dén bd sung 0,06 ml Pectinex ULTra SP - L
ngam trong dung moi ethanol:nudce (50:50), 1% HCI véi ty 1é 14 ml dung mo6i/1g nguyén liéu, chiét trong
4 ngay thu dugc lugng anthocyanin 1a 16n nhat. Diéu kién tao gidy chi thi anthocyanin: d¢ pha lodng chét
mau anthocyanin 13 1 g/400 ml nuéc cit, thoi gian tdm dich mau 1én gidy la 120 gidy, thoi gian nhung gidy
chi thi vao thuc phdm la 120 gi4y. Nguéng phat hién t6i thiéu cta gidy chi thi anthocyanin 1a 40 mg/1 hay

40 mg/ kg thuc phdm long.

T khéa: Rau dén, anthocyanin, han the, gidy chi thi, pH vi sai.

1. Mé dau

Hién nay, van dé mat vé sinh an toan
thuc phdm khong chi la vdn nan cua Viét
Nam, béat ki qudc gia nao trén thé gidi
cing phai déi pho véi thuc trang nay.
Tai My, theo théng ké, méi ndm c6 gén
76 triéu nguoi bi ngd doc thuc phdm,
khoang 325.000 ngudi phai nhap vién va
5.000 nguoi tl vong c6 lién quan dén thuc
phdm; tai Nhat Ban va Australia cling c6
xudt hién, con cong déng Chau Au tiing
chodng vang vi bénh bo dién, dioxin trong
stia [6]. Da c6 rat nhiéu cong trinh nghién
ctu khoa hoc & Viét Nam vé chat chi thi
dé nhan biét ra mot s6 chat mau, chat bao
quéan c6 st dung trong mdt s6 thuc phdm
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nhu foocmon, han the cé trong gio, cha,
bun,... v6i ham lugng cao vugt qua muc
cho phép gay anh hudng dén stic khoe ctia
con nguoi. Gan day, Vién cong nghé Hoa
hoc (s6 1, Mac Dinh Chi, Bén Nghé, thanh
phé H6 Chi Minh) da dua ra thi truong
bo kit gidy thi han the trong thuc phdm
v6i gid 35.000 dong/hop c6 100 t6 gidy thi
cing cho phép xac dinh ham lugng han
the khoang 50 mg trong 1 kg thuc pham.
Tuy nhién b kit nay cling mdéi xudt phat
tli curcumin c6 trong nghé. Mot s6 nghién
ctiu khac nhu cong trinh ctia nhém tac gia
Tran Thi Thanh Uyén (nam 2011) chiét
tach anthocyanin tii mdt s6 rau cu qua co
mau ddm nhu bép cai tim, khoai lang tim
hay chiét tach anthocyanin tii hoa dam but
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cta nhom tac gia Nguyén Thi Hién... ¢
thé dung lam chat chi thi nhén biét han
the trong thuc phdm. Tuy nhién, chua c6
nghién ctiu ky vé cach ché tao gidy chi thi
ttl anthocyanin nhédn biét dugc ham lugng
nho han the c6 trong thuc phdm xuét phat
tu mot sO thuc vat khac nhu rau dén do.

Anthocyanin la thanh t6 quan trong
trong su tao thanh phtic mau cho muon loai
cay trai, dugc tim thay nhiéu trong mot s
loai rau, hoa, qud, hat c6 mau sac tit d6 dén
tim nhu qua dau, qua nho, bap cai tim, rau
dén, 14 tia to,... Mau sic ctia anthocyanin
thay d6i tuy thudc vao pH nhit dinh. Cac
loai sdc t6 nay cang bi bién d6i mau khi
gap han the, anthocyanin chuyén ti hong
sang mau xam den hodc xam xanh [1,4].
Vi vay, st dung anthocyanin chiét xudt tu
rau dén do c6 thé dugc dung dé tao chi
thi xac dinh dugc khoang pH va dinh tinh
han the trong thuc phdm.

Muc dich nghién ctiu nay la tim dugc
diéu kién phtu hgp d€ tao ra gidy chi thi xac
dinh pH va phat hién nhanh han the trong
thuc phdm tu nguyén liéu gan gai trong tu
nhién la rau dén sach chta ham lugng 16n
anthocyanin. Loai gidy chi thi nay c6 tinh
tién 1gi va chi phi ré, 1a cong cu cho ngusi
tiéu dung lya chon dugc thuc phdm khong
chtia han the, nhdm bao vé stic khoe cua
nhiing ngudi than trong gia dinh.

2. Nguyén liéu va phuong phap
nghién ciu
2.1. Nguyén liéu, hoa chat va thiét bi thi
nghiém

- Nguyén liéu: Rau dén doé dugc mua

tai hgp tac xa rau an toan xa Tu X4, tinh
Phua Tho.

- Hdéa chat: Ethanol, axit HCI, Clorofom,
n-hexane, ethyl acetate, Pectinex ULTra
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SP-L, han the (Na2B,0,.10H,0): xudt xu
Trung Qudc.

- Thiét bi thi nghiém: Coc thuy tinh 100
ml; binh tam gidc 100 ml, binh cau 100
ml, pipet 10 ml, 25 ml; binh dinh muc 10
ml; gidy loc; Hé thong may cat quay chan
khong; Hé thong may chung cat thu hoi
dung moi.

2.2. Phuong phap nghién ctu

2.2.1. Phuong phdp ngam chiét

Nguyén tic tong quat la lya chon dung
modi va quy trinh pht hgp d€ chiét tach hgp
chét anthocyanin ra khoi mau rau. Mué6n
chiét hgp chét anthocyanin ra khoi mau
rau can chon dung moi phtt hgp c6 d6 phan
cuc tang dan (n-Hexane, CH,CI2, EtOAc,
MeOH,,...), st dung ky thuat chiét tach phu
hop bang cach ngdm dim rdéi loc. Sau khi
loc, phan ba hodc sinh khoi con lai dugc loc
bd. Dung moi qua loc dugc thu héi bang
may c6 quay chan khong & nhiét do thap
khoang 30-50°C vi thuc hién & nhiét d¢ cao
c6 thé lam phan hay moét vai hgp chat kém
bén nhiét [2, 3, 4].

2.2.2. Phuong phdp pH vi sai xdc dinh ham
lugng anthocyanin

- Bé xac dinh nong d6 cua anthocyanin
trong dich chiét ching toi pha loang dich
chiét trong dung dich dém c6 pH = 1 va dém
c6 pH = 4,5. Sau d¢ lan lugt do do héap thu
cta anthocyanin tai budc séng 520 nm va
700 nm [1].

- Nong d¢ anthocyanin dugc tinh theo
codng thtic sau:
AxM x F xV
A= (m/h (1)
A = (A)\max’ PH = 1_IAMOOnm’ PH = ]-) -
(A)\max’ pH = 4’5 - A)\700nm’ pH = 435)

Vi jymaw Asoonm: PO hp thu tai budc song
cuc dai va 700 nm, 6 pH = 1 va pH = 4,5.
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a: ham lugng anthocyanin, mg/l; M: khéi
lugng phan tt ctia anthocyanin, g/mol; I:
chiéu day cuvet, cm; F: hé s6 pha loang, g: hé
s6 hdp thu mol, mol" cm™; V: thé tich dich
chiét (lit) [4,5].

2.3. Quy trinh di€éu ché chit mau
anthocyanin

- Mau 1: Rau dén d0 rtia sach, dé kho rdo
nudc, dem thai nhd, rdi can chinh xac 100g
dem nghién nho.

- Mau 2: Rau dén d6 rtia sach, dé kho rdo
nudc, dem thai nho, sau d6 can chinh xac
100g r6i dem nghién nho, b6 sung 0,06 ml
Pectinex ULTra SP - L, dé t6i trong 1 gio.

- Mau 1 va 2 da dugc xti ly & trén dugc
ngam vao trong cac hé¢ dung moi:

+ Ethanol/nudc (50/50; 1% HCI): 100 ml
ethanol, 100 ml nuéc, 2 ml HCL.

+ Ethanol/nuéc (50/50; 1% CH,COOH):
100 ml ethanol, 100 ml nuéc, 2 ml CH,COOH.

+ Ethanol/nudc (50/50; 1% axit citric): 100
ml methanol, 100 ml nudc, 2 ml axit citric.

- Ky hiéu cac mau trong cac hé dung moéi
trén lan luot la: Véimau 1 (D,.1,D,.2, D,.3),
v6i mau 2 (D,.1, D,.2, D,.3)

- Chiét tach & 30°C trong 60 phut. Sau do6
dich loc thu dugc dem c6 quay chan khong
6 nhiét do 50°C, trong qua trinh d6 ting dan
dp sudt: 600 mmHg + 700 mmHg, ddm bao
dung dich luon s6i 6 nhiét d¢ 50°C, thoi gian
c6 quay 4 gig, sau do chiét phan doan thu
dugc chat mau anthocyanin & dang keo.

2.4. Xac dinh ham lugng anthocyanin
trong dich chiét rau dén

Lua chon hé dung moi: Lya chon dung
moi ethanol: nuéc la 50:50, 1% HCI; Chiét
trong 4 ngay & nhiét do phong. Cac ngudng
tylé st dungla: 10; 12; 14; 16 ml dung moi/1g
nguyén liéu [4].

Nguyén liéu kho

Nghién

Hé dung moi:
-Ty 1é dung méi/nguyén - Ethanol/nudc 50/50;

liéu: 10,12, 14,16 ml/g : 1% HCI )
-Thai gian ngam chiét Chiét anthocyanin —| - Ethanol/nuéc 50/50;

2 4: 6 8 naa 1% CH,COOH
% 01 S ngay. - Ethanol/nudéc 50/50;

A A 1% axit citri
Loc chan khéng o axit crtric

Co6 quay

|

Chiét phan doan

<Ché’t mau anthocyanin>

Hinh 1. So d6 diéu ché dich chiét anthocyanin ti rau dén do
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Xdc dinh ham lugng anthocyanin trong
dich chiét rau dén bang phuong phap do vi
sai: Pha loang dich chiét anthocyanin D,.1
- D,.3, D,.1 - D,.3 lan lugt véi cac dung
dich dém pH = 1,0 va pH = 4,5 trong binh
dinh muc 25 ml, quét phé trén may UV-Vis
DR/400U trong vung A = 450 - 720nm. Cac
ngudng thai gian chiét dugc thu nghiém lan
lugt la: 2; 4; 6; 8 va 10 ngay [3,4].

2.5. Xac dinh cac thong s6 thich hgp dé
san xudt gidy chi thi han the

Xdc dinh nong do pha loang: Cho 1g chat
mau anthocyanin dang keo pha loang vao
cac thé tich nudc cat khac nhau: 200, 400,
600, 800 (ml) thu dugc cac dich mau, r6i dem
tdm dich lan lugt vao gidy loc cét theo kich
thudc 1 x 6cm. Cac dung dich c6 nong do
han the ttt 0,0001N dén 0,1N (tuong duong
la tit 38,1 mg/1 kg thuc phdm dén 38,1g/1 kg
thyc phdm).

Thoi gian tdm dich mau 1én gidy chi thi: 1;
30; 60; 90; 120; 150 giay. Gidy sau khi ngam
tdm dich mau dugc siy kho & nhiét do 40°C
trong 1 gio.

Thoi gian nhung gidy chi thi vao thuc
phé{m:l; 30; 60; 90; 1205 150 giay.

3. KET QUA VA THAO LUAN

Ngudng phat hién han the t6i thiéu cua
gidy chi thi tién hanh thi nghiém theo tai
liéu QP 657/EC/2002, cac mau chudn tuong
ting v6i ham lugng han the lan lugt la: 20;
30; 40; 50; 60 mg/1.

2.6. Thu nghiém gidy chi thi han the
trén thuc pham

Chutng t6i tién hanh tht nghiém nhan
biét han the trong thuc phdm bédng gidy chi
thi anthocyanin ché tao dugc va gidy nghé
ban trén thi truong theo cac budc:

Budc 1: Lua chon mdt s6 san phidm
thuong c6 st dung han the kha nhiéu: Cac
mau tht gio, cha, nem chua, bun, phé dugc
mua tai chg Gat, phuong Thanh Miéu, Viét
Tri, Pha Tho.

Budc 2: Xt ly cac mau thuc phim: Céac
mau gio, cha, nem chua, bin, phd, dem
nghién nho, b6 sung nudc, cho vao coc thuy
tinh sach, kho.

Budc 3: Xac dinh dinh tinh han the c6 trong
cdc mau: chuén bi gidy chi thi anthocyanin,
nhung lan lugt vao dung dich thuc phdm long
trong khoang thdi gian ngan. Quan sat hién
tugng d6i mau cta gidy chi thi.

3.1. Két qua xac dinh ham lugng anthocyanin trong dich chiét rau dén

BANG 1: Anh hudng ctia ty 1¢ dung méi/nguyén liéu dén hiéu suit chiét anthocyanin tii rau dén

Tylé nguyénliéu/ Do hdpthu  Thétich dich chiét Lugnganthocyanin (
dung moéi (mg/ ml) quang (abs) (ml) mg/1)
10 1,22 0,01 0,012300
12 1,214 0,012 0,013808
14 1,103 0,014 0,015522
16 0,883 0,016 0,015522
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Khi lugng dung méi cang it thi do hap
thu quang cang I6n, tuy nhién thé tich dich
chiét cang nhiéu thi lugng anthocyanin
cang ting. Lugng dung moi st dung
cang nhiéu thi lugng chat mau thu dugc
cang 16n. O miic ty 1¢ 14 ml/1g, 16 ml/1g
nguyén liéu thi lugng chat mau thu dugc
cao nhat, tuy nhién & mutc ty I¢ 16 ml/1g

nguyén liéu khong khac y nghia so véi ty 1¢
14 ml/1g nguyén liéu. Nguyén nhan la do
lic nay lugng chat mau tan vao dung moi
da dat t6i da va sy tang lugng chit mau la
khéng dang ké khi ting lugng dung moi
chiét xudt. Vi vay, ty 1é 14 ml dung moi/lg
nguyén liéu sé dugc lua chon cho cac thi
nghiém tiép theo.

3.2. Két qua xac dinh ham lugng anthocyanin trong dich chiét rau dén bang phuong

phap do pH vi sai

BANG 2: Két qua do d9 hip thu quang va ham lugng anthocyanin & cdc mau

A700

Miu V dich chat Amax A Lugng anthocyanin
(ml) pH=1 pH=45 pH=1 pH=45 (mg/)
D,.1 48 2,630 0,235 0,006 0,025 2,450 0,879
D,.2 48 2,635 0,236 0,009 0,030 2,505 0,878
D,.3 48 2,636 0,235 0,007 0,030 2,503 0,872
D,.1 48 2,660 0,230 0,006 0,020 2,350 0,982
D,.2 48 2,666 0,235 0,009 0,021 2,450 0,980
D,3 48 2,664 0,236 0,007 0,024 2,480 0,980

Két qua cho thay ham lugng anthocyanin
trong cac dich chiét rau dén la kha cao, & cac
dich chiét rau dén trong dung moi ehanol/
nudc (50/50), 1% HCl cho ham lugng
anthocyanin 1a 16n nhé4t (mau D,.1 va mau
D,.1). Mat khac, két qua ciing cho thdy cac
mau khi b8 sung Pectinex ULTra SP - L
(mau D,.1 - D,.3) ham lugng anthocyanin
thu dugc ciing cao hon so v6i cac mau con
lai (miu D,.1 - D,.3).

3.3. Anh huéng cta SP - L dén ham
lugng anthocyanin trong rau dén

Khi st dung Pectinex ULTra SP - L, d6i
v6i rau dén, ham lugng anthocyanin thu

dugc tang hon so véi khi khong st dung
Pectinex ULTra SP - L la 1,117 lan. Dong
thoi khi b6 sung Pectinex ULTra SP - L, [am
cho d6 nhét gidm manh nén loc dé dang
hon, rut ngan thaoi gian.

Hinh 3. Anh hudng ctia Pectinex ULTra SP - L dén
ham lugng anthocyanin tach ra
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3.4. Lua chon thoi gian chiét

BANG 3: Anh hudng ctia thoi gian chiét dén hiéu sudt chiét anthocyanin tit rau dén (c6 SP-L)

Thoi gian chiét (ngay) Do hip thu quang (abs) Lugng anthocyanin ( mg/l)
2 0,750 0,013213
4 0,780 0,013808
6 0,948 0,016953
8 0,948 0,016953
10 0,951 0,017018

thi 8, cho dén ngay tht 10 ham lugng chat
mau co su tang nhung ting khong dang ké
(6,5.10° mg) vi vay chung toi lya chon thai
gian chiét 1a 6 ngay va ap dung cho cac thi
nghiém tiép theo.

Thoi gian chiét cang lau thi ham lugng
chat mau cang nhiéu. Ngay tha 2 va ngay
tht 4 ham lugng chat mau tang nhung rat it
(ting 5,95.10* mg), ham lugng chit mau c6
su tang dot bién tii ngay thu 6 cho dén ngay

3.5. Xac dinh thong s6 thich hgp d€ san xuit gidy chi thi han the

3.5.1. Xdc dinh nong d6 pha lodng
BANG 4: Anh huéng ctia & pha loang chit mau anthocyanin dén kha ning phat hién han the

Néng do dich tim Han the 0,1N Han the 0,01N Han the 0,001N (400 Han the 0,0001N
v (40g/L) (4g/L) mg/1) (40 mg/1)
1g dich mau/200 ml H,0 Xam den Xam xanh Tim Tim
1g dich mau/400 ml H,0 Xéam den Xdam hoi xanh Xéam xanh X4am xanh nhat
1g dich mau/600 ml H,0 X4dm den X4m xanh X4am xanh Tim
1g dich mau/800 ml H,0 Xam den Xam Tim Tim

O do pha loang chit mau: 1g/400 ml nudc cét c6 thé phat hién dugc néng do han the &
muc rat thap 0,0001N va sy chuyén mau la r6 nhéit nén dugc chon dé tdm gidy chi thi cho cac
thi nghiém tiép theo.

3.5.2. Xdc dinh thdi gian tam dich mau lén gidy

BANG 5: Anh huéng ctia théi gian ngdm tdm dich mau anthocyanin vao gidy dén kha ning phat hién han

the ctia gidy chi thi
Thdi gian ngadm tdm Han the 0,IN Han the 0,01N Han the 0,001N (400 Han the 0,0001N
dich mau (giay) (40g/L) (4g/L) mg/1) (40 mg/1)
1 Xam mo X4m xanh md& Tim Tim
30 Xam mo Xam md Xam xanh mo Tim
60 Xam rat ro Xam rét ro X4am hoi mo X4m xanh m¢&
90 X4am rat ro Xam rat ro Xam xanh mo Xam xanh m¢
120 Xam rét ro Xam rét ro X4am xanh rd Xéam xanh rét ro
150 Xam ro Xam ro Xam xanh Xanh mo
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Néu thoi gian it hon 120 gidy thi khi ting
thoi gian ngam cling tang do nhay cua gidy.
Tuy nhién khi tdng dén 150 giay thi sy phat

hién bat dau giam. Do vy, thoi gian ngdm
tdm gidy dugc lua chon la 120 giay.

3.5.3. Xdc dinh thdi gian nhiing gidy chi thi vao thuc phdm
BANG 6: Anh huéng ctia thoi gian nhiing gidy chi thi anthocyanin vao thuc ph&m dén kha ning phat hién

han the (chuyén mau cua gidy chi thi)

Thi gian (gidy) Han the 0,1N (40g/L) Han(tll:; f;OIN Han the n(::g(;i)) 1N (400 Hz‘m( ;l(l)e n(:;;;))OlN
1 Xam den Xam Tim Tim
30 Xam den Xam den Tim Tim
60 Xam den Xam den Xam xanh m¢ Tim
90 Xam den Xam den Xam xanh Xam xanh md&
120 Xam den Xam den Xéam xanh X4am xanh
150 Xam den Xam den Xam den X4m xanh

Qua bang két qua thi nghiém cho thay
thoi gian nhung gidy chi thi anh hudng truc
ti€p dén két qua phat hién han the cua gidy
chi thi. Néu thdi gian it hon 120 giay thi khi
tang thoi gian nhung cling ting d¢ nhay cua

gidy. Tuy nhién khi ting dén 150 giay thi sy
phat hién bat dau giam. Do vy chung t6i lua
chon thoi gian nhung gidy chi thi vao thuc
phim la 120 giay.

3.5.4. Xdc dinh ngudng phdt hién han the téi thiéu cia gidy chi thi

BANG 7: Két qua xdc dinh ngudng phat hién t6i thiéu ctia gidy chi thi anthocyanin d6i véi mau chuin

Han the . Han the
Lan lap Lfl "
: 20 30 40 50 60 lap 20 30 40 50 60
mg/1 mg/l mg/1 mg/l mg/1 mg/1 mg/1 mg/1 mg/1 mg/1

1 X X X X X 11 X X X X
2 X X X X X 12 X X X X
3 X X X X X 13 X X X X
4 X X X X X 14 X X X X
5 X X X X X 15 X X X
6 X X X X X 16 X X X X
7 X X X X X 17 X X X X
8 X X X 18 X X X X X
9 X X X X 19 X X X X
10 X X X X 20 X X X X X

Dau “x” tuong ung véi gidy chi thi
anthocyanin chuyén tii mau tim sang mau
xam xanh. Cé thé nhan thdy doi véi gidy chi
thi anthocyanin 6 ngudng nong do ctia han
the 30 mg/1, s6 mau 4m tinh 1a 2/20 hay bang

10% khong dap ting dugc yéu cau. O ngudng
40 mg/l s6 mau 4m tinh la 0/20. Ngudng phat
hién t8i thi€u ctia gidy chi thi anthocyanin la
40 mg/l hay tuong tng véi 40 mg/ kg thuc
phidm long.
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Hinh 4. Sy d6i mau cla gidy chi thi mau anthocyanin khi nhing vao dung dich han the 0,0001N (40 mg/1)

3.6. Mot s0 két qua tht nghiém gidy chi thi han the trén thuc phim

Chung t6i tién hanh nhdng gidy chi thi vao dung dich thuc phdm long trong 120 giay. Két

qua thu dugc trong bang 8.

BANG 8: Két qua thu nghiém gidy anthocyanin d€ xac dinh han the trong mét s6 mau thuc phdm
va so sanh két qua véi gidy nghé trén thi trudng

Mau Gidy anthocyanin Gidy nghé trén thi trudng
Gio Xam xanh Cam
Cha Xam xanh Cam
Nem chua Xam xanh Vang
Bun Vang
Pho Vang

Két qua thi nghiém cho thdy gidy chi thi
anthocyanin ¢é thé nhin biét dugc han the
c6 trong thuc phdm, v6i mau nem chua gidy
mau anthocyanin da phat hién dugc c6 han
the nhung gidy nghé thi khong phat hién dugc.

4, Két luan

Qua qua trinh nghién ctu chung to6i da
thu dugc cac két qua sau:

- ba tao dugc gidy chi thi tii anthocyanin
chiét tach tii rau dén.
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- Gidy chi thi anthocyanin ché tao dugc
c6 kha nang nhan biét dugc ham lugng
han the t6i thi€u la 40 mg/l trong thuc
phdm. So v6i gidy chi thi nghé trén thi
truong thi kha nang nhan biét han the cta
gidy chi thi anthocyanin ma chung toi ché
tao nhay hon.

Két qua thu dugc tii huéng nghién ctu
nay md ra huéng nghién ctiu méi st dung
cac gidy chi thi don gian, tién lgi xuat phat tu
cac loai thuc vat dé xdc dinh nhanh han the
trong thuc phdm.
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STUDYING CREATING INDICATOR PAPER FROM ANTHOCYANIN EXTRACT FROM RED
AMARANTH (Amaranthus tricolor) FOR TESTING BORAX IN THE FOOD

Nguyen Thi Binh Yen, Phung Thi Lan Huong
Hung Vuong University, Faculty of Natural Sciences

ABSTRACT

Detection of borax in food and rapid determination of pH in soil and in water requires an effective tool. We
conducted a study of extracting anthocyanin from amaranth (Amaranthus tricolor) and then developed
indicator paper to determine borax in food. The results showed that 100g of amaranth added 0.06 ml of Pectinex
ULTra SP - L with ethanol: water (50:50), 1% HCI with a ratio of 14 ml of solvent/1g of raw sample, extracted in
4 days give the largest amount of anthocyanin. Conditions for fabrication of anthocyanin indicator paper are:
anthocyanin dye dilution: 1g/400 ml distilled water, time to soak the color into paper is 120 seconds, the time to
dip the indicator paper into food sample is 120 seconds. The limit of detection of anthocyanin indicator paper
is 40 mg/I or 40 mg/ kg of liquid food.

Keywords: Amaranth, anthocyanin, borax, indicator, differential pH method.
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