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v" Chiét thanh cong anthocyanins tir cacdo@irau ¢l qual
v" Quy trinh chiét anthocyanins tir bap ¢ai tim don gian cho ham lugng
anthocyanins cao.
v" Ung dung anthocyanins 1 ¢hat chi thigtrongymang chi thi pH dé chi
thi d0 tuoi cua thit lon.
v" Tt ca cac ngudn nguyen lidu ché tao mang déu tir ngudn gdc tw nhién,
ré tién, c6 kha nang phan huy sinh hge hoan toan.
v" Mang chi thi c¢6 @ nhayfao véi pH khi thyc pham phéan huy.

- Tém tit: Anthocyafiifisyla hop, chafiflafonoid co kha ning cam bién pH, an
toan cho stc khoe vatduochungidung trong chi thi d¢ tuoi cua thuc phém.
Anthocyanins trong bap caijtim €6 su thay'déi mau sic rd rét nhét trong khoang pH
6-7, khoang phul hopidé phat hién smhu hong cua thit. Him luong anthocyanins tach
tir bép cai tim phuthude,vao dung,moi, ty 1¢ thé tich dung mai chiét/ khdi lugng bap
cai tim, thoigian vanhiétdo chiét, ham luong dat gié tri cuc dai 1a 178,93 = 5,37
mg/L khi chiét bing nwéc véidy 16 dung moi/bép cai tim 1 5/1, & 70°C trong 50 pht.
Su thay'@diman'sac dioe thé hién qua phd UV-Vis. Mang chi thi phan hily hoan toan,
mg dung caotrongylinh vuc thuc pham duoc ché tao tir cac nguyén liéu ty nhién, ré
tién nhu nanocellulosey carboxymethyl cellulose (CMC) (tach tur ngudn phu pham vo
chanh lep) va anthocyanins chiét xuat tir bap cai tim duoc Gmg dung dé danh gia do
twoi cta thitylen, Két qua cho thdy mang c6 do nhay cao voi pH, mang bt dau doi
mau bao hi¢u sy hu hong cua thit sau 12 gio ¢ nhi€t d6 phong (25°C) va 4 ngay ¢
nhiét d¢ lanh (4°C), khang dinh tiém ning (mg dung ciia mang trong kiém soat chat
luong thuc pham.

Keywords: Anthocyanins, mang chi thi, rau cii qud, bdp cdi tim, vé chanh leo.
1. PAT VAN PE

Ngay nay, vin dé vé an toan va chat lugng thuc phiam ngay cang dugc chii trong
hon do anh hudng sau rong va truc tiép dén strc khoé ctia nguoi tiéu dung. Trong qua
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trinh luu trir, van chuyén va tiéu thu, thuc phém dé bi tac dong bédi cac yéu t& moi
truong, nhiét do, vi khuan, ... 1am giam do tuoi va chat luong. Theo cac bao cao hang
nam, ling phi thuc pham gay ra ton thét kinh té truc tlep 1én dén khoang 1 nghin ty
USD [1]. Chinh vi vy, viéc tim kiém giai phap cung cap thong tin chinh xac vé do
twoi va thoi gian bao quan thyc pham, giip nha cung cép va nguoi tiéu dung tbi uu
hoa viéc str dung, dang thu hut duoc nhiéu nghién ctru.

Mang boc thuc pham dong vai trd quan trong trong nganh thuc pham, gitp bao
vé san pham khoi bui béan va duy tri chat luong. Tuy nhién, cac loai mang boc truyén
thong hién nay chu yeu duoc lam tir nhua hodc diu ma, kho phan huy sinh hoc, gay 6
nhiém moi trudong. Hon nita, ching ciing khong c6 kha ning cung.¢ap thong tin vé do
tuoi ctia thuc pham hay kéo dai thoi gian bao quan cho san phaf mét cach hiéu qua.

Hién nay, mot s nghién ciru d chi ra tiém nang tmg/dung ctia cde,chat chi thi
pH tir tu nhién trong mang bao quan thyc pham, nho vao tinh.an toan, dé dang chuan
bi va khong gdy 6 nhiém méi truong [2, 3]. Trofig @ac chat chiythi tu nhién,
athocyanins dac biét dugc chu § nho kha nang phan mg nhay voi cac khoang pH khac
nhau. Ung dung cta anthocyanins dugc chiét xudtitir quadiétiquat ¥ nho trong linh
vuc chi thi pH trong mang bao quan thuc phafn cling'da duge nghiéh ctru [4, 5].

Anthocyanins 1a mgt nhoém hop chét flavenoid thude ho flavonoids, chiu trach
nhiém tao nén su da dang mau sic tirddng, do, im cho dén’xanh dam trong cac loai
thuc phém nhu khoai lang tim, hoadau biéc, bép caltim,...[6]. Do s& hitu cac lién két
giira anthocyanidin va nhém dudng tae,néfPcac glycoside flavonoid, dong thoi 1a cac
phan tir phan cyc nho chira nhiéu'nhom hydroxyl, nho d6 ma anthocyanins dé dang
hoa tan trong nude va cac dungmoéi phan cue, [7]- D0 6 6n dinh cta anthocyanins bj anh
huong boi mét s6 yéultd nhu pHynhiét do va anh sang [8]. Trong tu nhién,
anthocyanins ton tai dudi 6'dang chinh (Hinh 1): Pelargonidin c6 mau d6 cam chi yéu
tim thiy trong qua dau tiy va'eac loai qua do, cyanidin mau do dugc tim thiy trong
qua mam x061i, delphinidin,cé mau Xanh duong thuong co6 trong qua nho, malvidin c6 mau
tim & rugu vang va cudi cungla peenidin co mau do tim thuong cb trong qua viét quét [9].
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Hinh1: Cong thirc cdu tao cta 6 loai anthocyanins [10].

Anthocyanins dugc coi la chét chi thi pH tu nhién, an toan va lanh tinh ddi voi
stic khoé ctia con nguoi. Trong moi truong axit hode kieém, nhém phenolic (-OH) trong
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phan tir c6 thé bi proton hoa hoac deproton hoa, tao thanh mot ion duong hoac ion am
va 1am thay déi dién tich va cdu triic dién tir cia phan tir (Hinh 2). Su thay ddi nay tac
dong dén cac muc ning luong cua cac orbital dién tir. Trong moi trudng axit,
anthocyanins hap thu 4nh sang trong ving quang phd xanh lam-xanh lyc (khoang 450-
560 nm), tao ra mau do. Nguoc lai, trong moéi truong kiém, anthocyanins hip thy anh
sang & budc song dai hon, trong ving quang phd vang cam (khoang 570-620 nm) va
c6 mau tim xanh [11] .

OH

Hinh 2: Co ché d6i mau ctia anthocyanins trong 6d¢ moi truong pH khac nhau.

Theo Gao, Zhang va cong su, pH cudi cung cua thitduoc X, ly dung cach sé on
dinh trong khoang tur 5,8 dén 6,3, va néu vugt qué 6,7thi dugc coi la da bi hong [12].
Trong qué trinh nay, cic vi khuan phan huy preteingva lipit trong thit, giai phong cac
amino acid va san phim phén huy khac. Mot s6Woai vi khuan tao ra amoniac (NHs)
va cac hop chat kiém khéc tir sy phdn huy amino acid, 1am ting pH cua thit va khién
moi trudng tré nén kiém hon [12]. Theo Yanli Ma va ¢4c cong su, thi nghiém di xac
dinh tong nito bazo bay hoi (TVB-N) vafong s vi sinh vat hiéu khi song (TVC) trong
10 g thit lon. Gia tri TVB-Nleua thitilon ting.dan tir 5,53 1én 12,96 mg/100 g trong
vong 11 ngay bao quangeho thay Stphinh thanh cac hop chét nito bay hoi trong thit.
Sy thay d6i cua pH va TV@c6 xihudng firong tu véi TVB-N, lan luot tang tir 6,08
va 5,00 (log CFU/g)lén 7,39%a 6,32 (log CFU/g) [13]. Do d6, muc tiéu cia nghién
clru 1a tim cac nguon nguyén lidwtu nhién nhu khoai lang tim, hoa dau biéc, 14 nép
cam, ct déngyo thanh long, qua sim chin va bip cai tim dé chiét xuat anthocyanins co
kha nang thay d6immausac rdét trong khoang pH nay. Sau d6 s& két hop anthocyanins
chiét xudtyduoohcungtnanocellulose va carboxymethyl cellulose (CMC) tach tir vo
chanh leo dé'ehé tag.mang chi thi thue pham c6 ngudn gbe hoan toan tir ty nhién, phan
hity hoan toan, gid thanh ré va c6 tiém ning tmg dung trong viéc chi thi do tuoi cia thit.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Céc hoa chét tinh khiét phan tich: nitric acid (HNO3) 65% (Xilong - Trung
Quéc), monochloroacetic acid (MCA) 99,7% (UK), citric acid ( CeHg07) 99.5%
(Xilong - Trung Qudc), sorbitol (CgH;,0¢) 75% (Xilong - Trung Qudc) and sodium
hydroxide (NaOH) 99,9% (Xilong - Trung Qudc).

Céc nguon nguyén liéu: Khoai lang tim, hoa dau bi€c, 14 nép cam, cu dén, vo
thanh long, qua sim chin va bap cai tim, ... dugc mua ¢ si€u thi, ddm bao cac loai rau
cu qua con tuoi.
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2.2. Phuwong phap nghién ciru
2.2.1. Thiét b

D6 hap thu cia dung dich anthocyanins & cac pH khic nhau, dung dich
anthocyanins, dung dich mang chi thi, dung dich mang CMC dugc do bang may quang
phd hép thy phan tir UV-Vis 1601 PC-Shimadzu (Nhat Ban), voi bude song lam viée
tir 400-700 nm va cuvet c6 chiéu day 1 cm.

My do pH/nhiét d6 dé ban Hanna (M¥).
May do mau Lutron RGB-1002 (Taiwan).
2.2.2. Qui trinh chiét tach anthocyanins tir rau cii qud

Rau, ct qua, duoc rira sach, xay nho bang may say sinkit6: 1 g nguyén liéu dugc
chiét trong dung méi ethanol/nudc & cac ty 18 khac nhau, trong thoi gian th30 dén 50
phut, nhiét do thay d6i tir 30°C dén 90°C. Dung dich anthocyanins'dugg loc bang gidy
loc va dé ngudi dén nhiét do phong (25°0). Lay 1 L anthocyanins thém vao 4 mL
dung dich cac dung dich pH khac nhau dé quan sétmauisa¢ vaytinhham luong.

Ham lugng anthocyanins (mg/L) dugeitinh theoiphuong phap pH vi sai.

2.2.3. Phwong phap pH vi sai dé tinh/ham lwong ciia anthocyanins
(TCVN 11028:2015)

Ham lugng anthocyanins dugeitinh theo cong thirc pH vi sai:

(mg/L) (1

Trong d6: A: B@ hap thuy ciia anthocyanins véi A = (Ajvismax —
A700 nm)PH 1,0 —_(Ajvis max — A700 nm)PH 4,5 MW =449.2 g/mol la khoi luong
phan tir ciia cyanidin-3-glucosdie, DF 13 do pha lodng; 1 1a bé day cuvet (cm); e =
26900 12 hé s hap,thu phan tir cia,cyanidin-3-glucosdie (1.mol~*.cm™1)

2.2.45Ché.tao mang ¢hi thi pH

@ EMC duoc hoa tan trong 15 mL H,0 & 70°C trong vong 30 phit, sau d6 bd
sung nanocellloselyéi nong do 6% phan khdi lwong, khudy lién tuc trong vong 30
phut nira. Thémpacid'eitric 1% (so voi khéi lugng dung dich), thuc hién phan tng
trong 1°gio. Tiép theo, thém dung dich sorbitol 10% khudy lién tuc trong vong 30
phut. Bé ngudirdung dich va thém tiép 10 mL dung dich anothocyanins vao hén hop.
D6 dung dich tao mang ra dia petri nhwa duong kinh 8 cm, mdi 1an d6 25 mL/dia petri.
Quan sat, chti ¥ dung dich phai phu kin bé mit dia, khong c6 bot va cin roi sdy trong
t0 sdy & 60°C.

_ AxMW¥XDFx1000

ex]

2.2.5. Quy trinh khdo sat do bén mau ciia mang

Mang chi thi pH duoc cit theo kich thude 2x2 cm va duge bao quan & nhi¢t do
phong va trong diéu kién lanh 4°C. Khao st mau sic ciia mang sau moi 24 gio bang
may do mau Lutron RGB-1002 (Taiwan) trong vong 10 ngay. Muc do thay doi mau
sdc (S%) ctia mang duoc tinh toan theo cong thirc [14] :
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| R—Rp|+ | G= Go|+ | B- By|
R+G+B x100 2

S(%) =
Trong d6: Ry, Go, By 14 cac gia tri mau ban dau
R, G, B 1a c4c gia tri mau sau cac khoang thoi gian khac nhau
2.2.6. Quy trinh khdo sat pH ciia mau thiee
5 mau thit lon, m6i mau 10 g duoc rira sach, sau cac khoang thoi gian ¢d dinh
(moi 12 gid ¢ nhiét d6 phong va sau moi ngay ¢ nhiét do 4°C), mau thit duge say cung
90 mL nudce cat. Hon hop sau do dugc loc qua giay loc va do pH cta dung dich [15].
3. KET QUA
3.1. Toi wu cac diéu kién chiét anthocyanins

3.1.1. Lira chon nguyén liéu dé chiét anthocyanins

Khoai lang tim
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Hinh 3: Anthocyanins chiét tir cac loai rau, cti, qua khac nhau trong cac mdi truong
pH khac nhau.
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3.1.2. Khdo sdt cdc yéu té anh hudng dén ham lwong anthocyanins trong dich
chiét bap cai tim
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Hinh 4: Khao sat cac yéu t6 anh huong dén ham luong anthocyanins trong dich
chiét bép cai tim (a) dung méi chiét; (b) ty 18 dung moi/khdi lwong bép cai tim; (c)
thoi gian chiét; (d) nhiét do chiét.
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3.1.3. Pho hcfp thpg phan tw UV-Vis cua dung dich anthocyanins va sy phu thugc cd,a
pH vao ty lé do hap thu tai 605 nm va 522 nm cua dung dich anthocyanins trong bap
cai tim o cac pH khac nhau
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3.2. Mang chi thi anthocy,

3.2.1. Ddc trung quang hoc
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Hinh 6: (a) Pho hap thy phan tu cua dung dich anthocyanins, dung dich mang chi
thi, dung dich mang khong c6 chat chi thi, (b) Mang chi thi pH trong cac dung dich
pH khac nhau.
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3.2.2. Bé én dinh mau cia mang chi thi pH
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Hinh 7: (a) Mitrc do thay d6i mau sic cad i gian trong diéu kién nhiét d6 phong
i gl u trong 2 dieu kién nhiét do.

Hinh 8: Sy thay d6i mau sic ctia mang chi thi d6 tuoi cia thit trong cac khoang thoi
gian khac nhau ¢ nhiét d¢ phong.
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Hinh 9: Su thay ddi mau sic ciia madg chi thi d¢
gian kh au 0 nhiét do4°C.
a y

N LN
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w pH ciia mau thit & cac khoang thoi gian khac nhau (a) Nhiét do
phong, (b) Nhiét d¢ 4°C

4. THAO LUAN
4.1. Toi wu cac diéu kién chiét anthocyanins
4.1.1. Lya chon nguyén liéu dé chiét anthocyanins

Két qua thir nghiém cac mau dung dich chiét anthocyanins tir cac ngudn nguyén
liéu khac nhau cho thay rang cdc dich chlet déu c6 sy thay d6i mau theo pH, tuy nhién
bap cai tim c6 kha nang bién ddi mau sic rd rét nhat khi thay ddi tir pH 6 sang pH 7-8.
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Trong diéu kién axit (pH 1-2) dich chiét kh4 6n dinh v&i mau do, sau d6 chuyén sang
mau tim & pH 4-6, tir tr chuyén qua mau xanh 1a cay ¢ pH 8,9,10 va giai doan cudi &
pH 11,12 dung dich chuyén sang mau xanh vang.

St chuyén mau cta dich chiét bap cai tim theo pH c¢6 thé giai thich do su chuyén
cac dang ton tai ctia 2 hop chat anthocynnins c6 mat chu yéu trong bap cai tim 1a
cyanidin va peonidin acyl hoa [16]. O pH 1-3, cic anthocyanins ndy ton tai dudi dang
cation flavilium 6n dinh v6i mau d6. O pH 4-7, chung chuyén thanh dang carbinol va
mot phan chuyén thanh dang quinonoidal. O pH 8, anthocyanins chuyén thanh mau
xanh dwong vi t6n tai dudi dang anion quinonoid va chuyén thanh mau xanh 14 ciy
do t6n tai dudi dang anion chalcone khi pH trén 10 [8]. Két quafén ciing tuong tu
v&i nghién ctru cia Nazila Ghareaghajlou va cac cong sy (HinhdI'1) |1 7].

Rq

OH
HO ) OH
Rz
L

OGly

OH
%arbinol pseudobase (khong mau)

HO
R2
Flavylium cation (dé) Quinoidalbase(tim) —

] ] o

Chalcone (vang)
" pHe o0 HEN

pH>7
Hinh 11 Cée,dang ton'fai cua anthocyanins trong cac pH khac nhau [17]

Keét quakhao, sat trén cho thay bip cai tim c6 tiém ning lam nguyén liéu cho
mang chi thi d@tuoiena thuc pham trong nghién ctru nay. Trong cac thi nghiém tiép
theo, chiing toi lita chon bap cai tim dé tiép tuc khao sat anh hudng cta cac diéu kién
chiét anth@eyanins, bao gém dung moi chiét, thoi gian chiét, nhiét do chiét,...dén ham
luong anthocynin chiét tach dugc.

4.1.2. Anh hwdng ciia dung méi chiét

Dung méi déng vai trdo quan trong trong viéc chiét tach anthocyanins ra khoi
cac nguyén liéu. Dung méi dé khao sat lya chon 13 hdn hop ethanol/nude véi cac ti 16
thé tich khac nhau 1a: 0/1, 1/4, 1/1, 3/4, 1/0, v&i diéu kién thyc hién phan trng ¢ nhi¢t
d6 phong, khudy trong vong 70 phut, ti 18 thé thé tich dung méi nudc/khdi lugng bip
cai tim 1 10/1. Dua trén két qua khao sat, khi ty 1& dung méi tir 0/1 (100% nudc) thay
d6i dén ty 1¢ dung méi 1/1, ham lugng anthocyanins giam tir 68,13 + 2,72 mg/L xudng
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38,49 + 1,54 mg/L, sau d6 khéi luong anthocyanins gan nhu khong thay dbi khi thay
dbi ty 16 dung mai 1a 1/0 (100% ethanol). Anthocyanins 14 cac hop chét co tinh phan
cyc cao do ¢o chira cac nhom hydroxyl (-OH) va methoxy (-OCH3) trong khi nudce la
dung mdi phén cyc manh hon ethanol, c6 kha nang hoa tan t6t cac hop chat phan cuc,
vi vay khi chiét xudt bang nudc, ham lugng anthocyanins thu duoc cao hon so véi khi
chiét xut béng ethanol va hon hop ethanol/nudc. Bén canh d6, nude 1a mot dung moi
ré tién, than thién voi moi truong, rat phu hop dé lwa chon lam dung moi chiét
anthocyanins tir bap cai tim.

4.1.3. Anh hwéng cua ty 1é thé tich dung méi/khdi long bdp cdi tim

D3 tién hanh chiét anthocyanins tir bap cai tim véi ty 18thé tich dung moi
nude/khdi lugng bap cai tim thay doi lan lugt 1a: 5/1, 10/1, 15/1, 20/, v6i diéu kién
nhiét d6 phong, khudy trong vong 70 phut. Két qua cho thays ham luong anthocyanins
dat gia tri cao nhét & ty 1¢ thé tich dung moi/khdi lugng bép cai tim.la 5/1,'dat 112,88
+6,77 mg/L va giam khi thé tich ctia nudc ting dan,Dicu nay chungto, ty ¢ the tich
dung méi nudc/khdi luong bap cai tim 5:1 1a pht hgp d€ c6 thé hoa tan tot nhat
anthocyanins trong bép cai tim. Cac ty 1¢ thé tich dung méi nge/kH61 luong bip cai
tim nho hon (1/1-4/1) ciing d3 duoc khao satftuy nhién, luong dung moi khong du dé
thuc hién phan tmg khudy, khong c6 du dung moi déhoa tan duec toi da anthocyanins.

4.1.4. Anh heong ciia thoi giandhiét

Thot gian chiét 1a mot trong nhing yéu t6 quan trong dam bao anthogyanins
trong bap cai dugc chiét t61 da vae,dung@moi nudc. Khi thay doi thoi gian chiét tir 30
phuat dén 50 phat, ham luong,cta anthocyaninsftang dan tir 91,76 + 2,75 mg/L dén
103,19 + 3,09 mg/L. Tuy nhiéhgnd, ticpiuc ting thoi gian chiét, ham lugng
anthocyanins c6 xu huénggiamnhe, doanthocyanins khong bén va bj phan huy. Thoi
gian chiét 50 phat do,d6 duoc'ehon 1athoi gian chiét to1 wu cho cac thi nghiém tiép theo.

4.1.5. Anh hwongeua nhietdo chiét

Khi tingmhiét @, tdedofchiét anthocyanins s& ting nhung dong thot cling co
kha nang xay Ta strphanyhuy chat & nhiét do cao, nén day cung la mot yéu té quan
tronglean khao satidé toi mwqua trinh chlet Nhu c6 the thiy trén hinh 4, khi ting nhiét
d6 chiét, ham Tagng anthocyanins ting gn nhu tuyén tinh va dat dugc gia tri cuc dai
0 nhictdo 70°C'(178,93 + 5,37 mg/L). Tuong ty nhu yéu to thoi gian, anthocyanins
cling dé dang biphén huy khi ¢ nhiét d¢ cao. Vivay 70°C 1a nhiét do thich hop cho
phan ung chiét'anthocyanins.

~ Turcac khao sat trén, qui trinh chiét t6i wu anthocyanins tir bap cai tim dugc tom
tat nhu sau:

- Nguyén liéu chiét anthocyanins: Bip cai tim

- Dung mai chiét: Nude

- Ti 1é thé tich dung m6i/khdi lugng bap cai tim: 5/1

- Thoi gian chiét: 50 phit
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- Nhiét d6 chiét: 70°C
- Ham luong: 178,93 £ 5,37 mg/L

Két qua vé ham luong anthocyanins trong nghién ctru nay 16n hon nhiéu so véi
v6i két qua da cong b cua Efendi cing cac cong su (64,124 mg/L), anthocyanins tir
bép cai tim duoc chiét bang hdn hop nudc va methanol (1:1 v/v) ¢6 acid citric 7%, &
60°C trong vong 1 gio [18].

4.1.6. Phé hap thu phan tir UV-Vis cua dich chiét bdp cdi tim

Trén hinh 5(a) 1 pho héap thy phan tir UV-Vis cta dich chiét bap cai tim tai cac
gia tri pH thay doi tir 2 dén 10. C6 thé thay, cung véi su thay doifmau sic cia dung
dich, cac cuc dai hip thu dic trung va d6 hap thy quang tai buéc séng cuc dai ciing
thay d6i theo pH. Tai pH 2-3, cic dung dich c6 cuc dai hép thu & bugcsong 522 nm.
Khi pH tang tir 4-6, dinh hap thu cyc dai dich chuyén vé buéc séng 550 nm cung voi
sy thay d6i mau sac tir 6 sang tim. Dinh hép thu cuc.dai dich Ghuyén vé buoc song
khoang 600 nm khi pH ting 1én 7 ciing v6i sy thay déimau §ic tir tim va xanh dwong.
O pH 8-10, mau cua dung dich chuyén sang xanhyla cay- vang, do hép thu cuc dat ¢
bude song khoang 610 nm. Sy dich chuyén buc song cucdai do sw thay doi cu tric
cta anthocyanins tir cation flavylium sang hemiketal hodc quinonoidal [8].

Tir cac s6 lidu thu duoc trén hinh 5(a), xayadung moi'quan hé giita ty 18 do hap
thu quang tai 2 budc song cuc dai 605 nm va 522 nim (Agos/Asz,) cta dich chiét bap
cai tim ting theo pH. Phuong trinh héi quigthu duoc ¢6 dang: y = 0,0026x*%, trong
doy la Agos/As3z; x 1a gia tri pH.'Vi01 h&80 twong quan cao R%=10,9619, ‘phuong trinh
cho thay sur phu hop voi ké€lqua thue nghiém va 6 kha nang st dung dé xac dinh pH
cua dung dich dua trén wic¢c do pho hap thu phan tir UV-Vis bén canh viéc quan sat
mau sic [15].

V6i su thay ddiymau sic cung nbu cac dac trung hép thy quang theo pH, dung
dich chiét chira anthocyanins tir bap cai tim co tiém nang sir dung dé chi thi PH hoac
cho cac ungidung lién quan défbsu thay doi pH. Tiép theo, dung dich chiét nay sé&
dugc két hop véi nanocellulose va CMC tir vo chanh leo dé téng hop mang chi thi d¢
tuoi ¢ba thity duaitrén dae diém khi thit phan hay s& c6 méi truong pH 16n hon 6 va
giy nén su thaydoi'mau sic ciia mang.

4.2. Mang ¢hi thi anthocyanins va irng dung trong chi thi dj twoi cia thit
4.2 . I°Pgé trung quang hoc cua mang anthocyanins

Trén hinh 6(a) 1a phd hap thu phan tir ciia dung dich anthocyanins, dung dich
mang chi thi (chira nanocellulose, CMC, anthocyanins) va dung dich mang chi thi
nhung khong chira anthocyanins. Phd hap thu phén tir ctia dung dich anthocyanins
cho thiy 1 dinh hap thu cuc dai & budc séng 550 nm. Dinh hép thy nay ciing xuét hién
trén dung dich mang c6 chira chét chi thi nhung khong c6 dinh hap thy cyc dai nao
dbi v6i dung dich mang khong chira anthocyanins. Do d6, c6 thé két luan rang,
anthocyanins da duogc két hop vao trong mang luéi nanocellulose va CMC ciia mang.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 XX, XX - 2025



Nghién ctru khoa hoc cong nghé

Hinh 6(b) biéu dién su thay d6i mau sic ciia mang khi dugc nhiing trong céc
dung dich ¢6 pH khéc nhau. Cu thé, & pH 2, mang chuyén sang mau do, trong khi ¢
pH 6 mang c6 mau tim, xuit hién mau xanh duong khi pH dat 7 va chuyén sang mau
xanh 14 cay khi & pH 10. Nhiing két qua thuc nghiém nay hoan toan khop véi két qua
khao sat trude d6 vé dung dich anthycianin chiét tir bap cai tim.

4.2.2. P 6n dinh mau ciia mang chi thi pH

Do 6n dinh mau sic cia mang chi thi pH ciing 13 mot trong nhitng yéu t6 quan
trong dé xac dinh kha ning chi thi ctia mang [14]. Trong thi nghiém, d6 6n dinh mau
ctia mang chi thi duoc khao sat dudi hai diéu kién nhiét do bao quéi, bao gdm nhiét
d6 phong (25°C) va nhiét dg lanh (4°C), nhiam mo phong hai moi truong luu trir thue
pham pho bién. Mau sic ctia mang dugc theo doi lién tuc trong sudt 10.ngay. Ket qua
cho thidy ¢ diéu kién lanh, mic d6 thay doi mau sic (S%) dat miic t6i da 1a
1,85+0,074%, thap hon so v&i gia tri thu dwoc & didw, kién nhiét @ phong
(1,95 +0,095%). Su khac biét nay duoc ly gidi boi dae tinhikém bén cua anthocyanins
trude tdc dong cua nhi¢t do va dnh sang [14]. Mau thueiciia mang chi thi van gilr dugc
mau sic gan tuong tu voi mau sdc ban dau ctia mang vadhirmg,thay doi nay khong
thé phat hién bang mat thudng (Hinh 7b). Taf nhimng ket quantrén cho thay, mang chi
thi pH tir nanocellulose, CMC va anthocyanins, chiétxudttlr bap cai tim co do 6n dinh
mau cao va 1a mot loai vat liéu c6 tiém.ning dé'ehii thi do tiei cua thit.

4.2.3. Ung dung trong chi thi d €iroi cua thit

Mang dugc dung dé thir nghiémichi thi do tuoi cua 10 g thit lon & nhiét do
phong, va nhiét do 4°C.

O diéu kién nhiét & phong, kétqua.cho thay mau sic ctia mang chi thi thay d6i
15 rét theo thoi gian, phan anh chihh xac swbién doi pH trong qua trinh phan huy cua
thit (Hinh 8). Sau 12)gio bao'quan, mang bat dau chuyen mau tur khoang pH 5 sang
pH 6 - dau hiéu cho thay, thit dangybat dau phan huy. Dén 24 gio, su thay doi mau try
nén rd rét hen, tuong ungwoi pH 7, cho thiy thit di budc vao giai doan phan hiy
manh. Sau 36/gi6hmang chuyen sang mau xanh - dac trung cua pH 8 - ching t6 qua
trinh phanthuy da tien trlen dang ké. Doi chiéu két qua thu duoc tir mang chi thi véi
su thay d6i pHitrong,mau thit & diéu kién nhiét d6 phong (Hinh 10a) cho thiy: Sau 12
gi0 bao quan, pH cua‘thit dat khoang 5,79 + 0,120 va tang 1én 6,74 £+ 0,135 vao thoi
diém 24 gi0. Gia tri pH do duogc tu mau thit thuc té nhin chung thép hon mot cach
khong dangiké®o vai gia tri suy ra tir mau sic cua mang chi thi. Sy chénh 1éch nho
nay c6 thé dugc 1y giai nhu sau: Do bé mit ciia miéng thit tiép xtic tryc tiép voi khong
khi, cac vi sinh vat hiéu khi c¢6 diéu kién phat trién thuan loi, dan dén qu4 trinh phan
hity & 16p ngoai dién ra nhanh hon so voi phan bén trong. Khi nghién toan by mau dé
do pH, gia tri thu dugc la trung binh cua toan bo khdi thit, do d6 bi anh huong bdi
phan 13i it phan hiy hon, lam giam gia tri pH tong thé so véi thyc té tai bé mat noi
mang chi thij tiép xuc. Rekha Rose Koshy va cac cong su ciing da dung anthocyanins
dugc chiét tir hoa dau biéc dé lam chat chi thi cho mang dugc tao tir tinh bot két hop
voi chdm nanocacbon theo d&i sy hu hong cia thit lon. Tuy nhién, dai thay d6i mau
sic ctia mang chi thi duge bao céo trong nghién ciru nay thé hién sy chuyén mau
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khong 5 rét trong khoang pH 6-7, gay khé khan trong viéc nhan biét bang mét thuong
& giai doan ddu ciia qua trinh phan hiy. Mau sic chi thay d6i rd rét tir hong sang xanh
khi mau thit da bi phan hiy manh, dong thoi tao ra ndng do cao cac hop chét nito bay
hoi, phan anh giai doan hu héng nghiém trong[19].

O diéu kién bao quan lanh (4°C), qua trinh phan huy cua thit dién ra chim hon
dang ké so véi nhiét do phong. Sau 4 ngay luu trr, mang chi thi bét ddu chuyén mau
tuong tmg voi pH 6, cho thay thit da c6 ddu hiéu phan hity nhe. Dén ngay thtr 6, mau
sdc ctia mang tiép tuc thay ddi 5 rét, phan anh sy gia ting pH va qua trinh phan hay
dién ra rd hon (Hinh 9). Két qua nay cho thay kha nang phan (mg nhay cua mang chi
thi d6i voi su thay d6i pH, ngay ca trong diéu kién bao quan lank§ dong thoi  chimg
minh tinh tng dung ciia mang trong viéc giam sat d6 tuoi thuc phamirong chudi lanh.
Tuong tu, khi ddi chiéu véi su thay ddi pH trong mau thit d@oc bao quan ¢ nhiét do
4°C (Hinh 10b), két qua cho thay: Sau 4 ngay, pH dat khoang 5,85 + 0,0878 va ting
1€n 6,79 £ 0,102 vao ngay thtr 6. Su khac bi¢t nhd gittagppH dordugeitu thit thuc té va
pH suy ra tir mau sac mang chi thi ciing c6 thé duo€ giai thich tuong trr nhu & diéu
kién nhiét do phong.

Nhitng quan sat nay khang dinh rang miang chijthi stdung anthocyanins chiét
Xuat tir bép cdi tim c6 do nhay cao va chinh xde véi su bién dong pH trong thuc phém.
Nho d6, mang c6 tiém ning ing dung 16n trong viée danh gia,do tuoi, dic biét 14 trong
theo doi qué trinh phan huiy cua thitanot cach truc'quan va hi¢u qua.

5. KET LUAN

Di tach thanh cong djeh chiétigiau anthocyanins co kha ning thay d6i mau khi
pH thay di tir 1 dén 12 tir ce I6airatien quas trong d6 dich chiét giau anthocyanins
tir bap cai tim c6 sy thay @6i mau ro rétnhat khi pH thay doi tir 6 dén 7. Ham lugng
anthocyanins chiét fir bap cai'tim dablon nhat 13 178,93 + 5,37 mg/L khi chiét voi dung
mdi nudc, thé tich dumg moi/khéi lugng bap cai tim 1a 5/1, thoi gian chiét 1a 50 phut
va nhiét do chiét 1870°Ch Mang chithi ché tao tir CMC va nanocellulose tr v chanh
leo duoc két hop. voitanthoeyanins tach tir bip cai tim di thé hién d6 nhay cam bién
pH. Két qua tha nghiém,mang chi thi do tuoi cta thit lon trong qua trinh bao quan
cho thdy: &“fihiet do phong; sau 12 gid, mang bat dau d6i mau twong ng voi sy thay
d6i pH cua thithO diéu kién bao quan lanh 4°C, mang d6i mau sau 6 ngay. Diéu nay
chimg 6 méang chiithi ¢ tiém ning tmg dung trong viéc theo doi do twoi ciia thyc pham.

Loi edamon: Ching toi xin gui loi cam on 161 bo mon Hoad phan tich, khoa Hod
hoc, truong Dai hoc Khoa hoc Ty Nhién, Dai hoc Québc gia Ha Néi di cung cdp co
6 vdt chdt va trang thiét bi can thiét dé thuc hién cdc thi nghiém cua dé tai nay. Pdc
biét, chiing téi tran trong cam on cdc cd nhan da dong gop y kién chuyén mon, hé tro
trong qud trinh nghién civu, phdn tich va xir Ii s6 liéu.

Tuyén bo vé déng gop ciia tic gia: Nguyen Di¢u Phuong: Xdy dung phirong
phdp nghién civu, nghién citu, xit 1y s6 liéu, viét ban thao goc. Tran Thi Minh Trang:
Nghién ciru, xir 1y dit liéu. Phan Thi Tuyét Mai: Gidm sat nghién ciru, kiém dinh va
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xdc thuce két qua. Pham Thi Ngoc Mai: Pé xudt y tuong, xdy dwng phwong phdp nghién
curu, viet, chinh sira ban thao.

Tuyén bé vé xung dét loi ich: Khong c6 bdt ky xung dét loi ich nao lién quan
den nghién ciru nay. Nghién cieu nay dwoc thuc hién hoan toan doc lap va khong nhan
bat ky nguon tai tro nao.
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ABSTRACT

STUDY ON THE EXTRACTION OF ANTHOCYANINS FROM FRUITS
AND VEGETABLES AND THEIR APPLICATION AS pH INDICATOR
FILMS FOR FOOD

Anthocyanins are flavonoid compounds with pH-sensing capability, safe for
human health, and widely used as natural indicators for food freshness. Anthocyanins
extracted from red cabbage show the most distinct color transition in the pH range of
6-7, which is suitable for detecting meat spoilage. The anthocyanins yield from red
cabbage depends on the solvent type, solvent-to-material ratio, extfaction time, and
temperature. The maximum yield (178.93 +£5.37 mg/L) was obtdined using water as
a solvent at a 5:1 (v/w) ratio, 70°C, and 50 minutes. The color change behavior was
confirmed by UV-Vis spectroscopy. A fully biodegradable pH-sensing film was
developed wusing natural and low-cost materials, ineluding nanegellulose,
carboxymethyl cellulose (CMC) derived from passion fruit peel waste, and
anthocyanins extracted from red cabbage. The filmywas applied to/ monitor pork
freshness. Results showed that the film exhibited high pH&ensitivity, with noticeable
color changes indicating meat spoilage after 42 hours'at room temperature (25°C) and
after 4 days under refrigerated conditions (4°C), demonstratingits strong potential for
use in food quality monitoring

Keywords : Anthocyanins, indicatot film, fruits andvegetables, red cabbage, passion
fruit peel.
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