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Khi ma thudc nhudm toc tré nén phd bién trong doi sdng, nhiing nghi ngai vé miic do an toan cla
no6 doi véi stic khde nguodi ding ngay cang gia tang. Nhiéu bao cao da chi ra nhiing nguy ca ung
thu tli cac thanh phan trong thuéc nhudm téc. Chinh vi vay, nhém nghién ciu cla GS Richard S.
Blackburn thudc Hoc vién Héa hoc, Dai hoc Leeds (Vudng qudc Anh) da dé nghi phat trién mot
loai thuéc nhudm toc méi tii cac thanh phan anthocyanin trong vo clia qua Iy chua den nham thay
thé thudc nhudm c6 ngudn goc tif cac san pham dau mo trén thi trudng hién nay. San pham thudc
nhudm téc méi nay khdng chi tao mau dep, bén trong mét thai gian dai ma con than thién véi moi
trudng va an toan cho ngudi dung.

Thanh phan ciia thudéc nhuém téc

San xuat thudc nhudm toc la
moét trong nhing nganh céng
nghiép tang trudng manh véi Igi
nhuan trén 10 ty USD médi nam
nhd vao s6 lugng ngudi nhudm
toc tai tiém hoac tai nha lién tuc
gia tang trong thdi gian qua [1, 2].
Gidia nhiéu loai s&n pham thuéc
nhudém khac nhau, thuéc nhudém
toc dai han chiém tif 70 dén 80%
thi phan [3]. Thanh phan cla
ching bao goém céac tién chat
sau: (i) amine thdm cé nhom thé
hydroxy hodc amino § vi tri orto
ho&c para; (ii) hgp chat tham véi
cac nhém cho electron sap xép &
vi tri meta I&n nhau, (i) mot hop
chat oxy hoéa [1, 3]. Hai thanh
phan dau von khéong mau nhung
khi dugc phéan tan trén sgi toc sé
thuc hién cac qua trinh oxy héa
dé tao ra hop chat mang mau.
Nhiing hgp chat mang mau nay
thudng rat bén, cé thé gitt mau
trén toc it nhat sau 24 1an goéi dau.

M&c du vay, nhing tién chat
nay thudng c6 ngudn goc tu than
da, mo6t ngudn nhién liéu hoéa
thach can han ché trong tudng

lai. BOng thsi, nhiéu nguy co doi
véi sltc khdée con ngusi do sU
dung thuéc nhudém téc dang dan
dudc phat hién. Cu thé, doc tinh
cla cac hgp chat amine thom
hién dién trong hau hét hén hop
tién chat rat dang lo ngai doi véi
ngudi tiéu dung. Nhiéu hgp chat
aniline c6 thé gay ra ung thu,
cac khoi u, bién di va anh hudng
dén sinh san [4, 5]. Ngoai ra, m6t
vai nghién ctu da chung minh
p- va m-phenylenediamine ciing
nhu p-toluenediamine la nhing
chat gay di Gng cuc manh [6].
Nhung ti€c thay, nhiing hgp chat
nay déu la thanh phan rat quan
trong trong hau hét cac san phédm
nhudm téc dé tao sic thai t6i cho
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mau. Tudng ty, trong cac san
phadm thudc nhudm téc ngén han
c6é rat nhiéu phdm nhudém dudc
biét dén co6 tinh an mon va kich
thich [5]. Tat c& nhiing yéu to trén
da khién gi6i khoa hoc lién tuc dé
nghi nghién ctu nhiing san pham
thuéc nhudém mgi cé ngudn gbée
thién nhién chia hoat chat khong
ddc hai va khéng gay di ung.
Chat mau tir thién nhién
Anthocyanin tU lau da dudc
biét dén 1a nhom céac chat mau
polyphenolic 16n nhat trong thé
gidi thuc vat. Cac chat mau nay
khong doc hai, c6 thé tan trong
nudéc va tao ra rat nhiéu mau sic
da dang cho rau cq, trai cay va

Bang 1. Cau tric va cuc dai hap thu anh sang (nm) ctia mét s6 phan ti anthocyanin

phd bién.
R' Anthocyanin R R A (nm)
OH Pelagonidin H H 503
HO O (8\ O 2 Cyanidin OH H 517
Peonidin OCH, H 517
OgGly Delphinidin OH OH 526
OH Petunidin OCH, OH 5%
R',R?=H, OH, OCH,4 Malvidin OCH, OCH, 529
s HOA HOC |/ a3
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hoa, chdng han nhu mau héng,
dd, tim hoac xanh dudng. Mau
s&c clia chdng dudc quyét dinh
bdi s6 lugng nhom hydroxyl
cling nhu s6 lugng, ban chat va
vi tri clia cac tiéu phan dudng
(glycoside) [7]. Bang 1 liét ké 6
phan t& anthocyanin vgi cau tric
phan t khac nhau, vén la nhiing
thanh phan phé bién nhat trong
thuc pham [8, 9.

Nhiéu nha khoa hoc nhan
thdy pH moi trudng c6 anh
hudng rat dac biét dén mau sic
clia cac hgp chat nay, do pH co
kh& nang tac dong truc ti€p dén
trang thai can bang cla phan ti
anthocyanin trong cac phan ung
acid-base theo hai con dudng,
thuan Igi déng hoc va thuan Igi
nhiét dong hoc (hinh 1) [10]. Khi
pH dung dich <3, bét mau nay
c6 mau do vdi trang thai ton tai
chl yéu la cation flavylium rat
bén viing (AH*). Khi pH tang, ion
AI:I+ (pK,,~3,7) s& nhudng baét H*
dé hinh thanh phan t& quinonoid
base trung tinh (A) c6 mau tim.
Néu pH tiép tuc tang, phan ti
trung hoa dién sé bj anion héa
(pK,,=7), tao ra anion quinonoidal
base c6 mau xanh ducng [11,
12]. C4c tiéu phan trén déu 1a cac
san pham thuan Igi vé mét dong
hoc. Ngudc lai, san phdm thuan
Igi vé& mat nhiét déng hoc nhu
hemiketal (B) khong mau thudng
dudgc tao thanh kha cham théng
qua qua trinh hydrat héa khi pH
>2. Viéc md vong phan td méac
du chdm han qua trinh loai bd H*
nhung lai nhanh han nhiéu so véi
qua trinh hydrat héa, dan dén su
hinh thanh cau truc E-chalcone
(Cp) c6 mau vang. Mocf)t khi dugc
hinh thanh, C_ c6 thé tu chuyén
hoéa thanh dong phan Z-chalcone
(C, [13]. Mac du anthocyanin
c6 thé tén tai & tat ca cac dang
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cation flavylium (AH*)
pH<3

+H,0 | | H,0
-H* +H*

hemiketal (B)
pH 3-6

quinonoid base trung tinh (A)
M6i trwedng hoi acid dén trung tinh

E-chalcone (Cg)
vang

anion quinonoid base (A~)
pH>75

Z-chalcone (C)
vang

Hinh 1. Anh huéng ctia pH dén cau tric va mau sic ctia anthocyanin.

trén trong dung dich nudc, nhiéu
nghién ctu da chi ra néu pH dung
dich >4, hemiketal khdng mau sé
la dang ton tai chd yéu nhat [10].
Tudng ty, Cabrita va cac cong su
da chung minh dugc pelargonidin,
peonidin va malvidin (tat ca cac
dang cé 1 nhém OH trén vong B)
déu bén viing & pH 8-9, dong thai
tao mau xanh duong rat dam, cho
thay quinonoidal base la dang tén
tai chd y&u trong hén hgp [14].

Nh& s& hiiu mau sac da dang
cung tinh chat an toan, nhiéu nha
khoa hoc da dé nghi s dung
bét mau anthocyanin dé thay
thé phdm nhudém téng hgp trong
céng nghé thuc phdm. Theo dé,
anthocyanin da dugc ch&p nhén
rong rai lam mau thuc phém,
nudc udng trong Lién minh chau
Au, Nhat Ban, Hoa Ky va nhiéu
qudc gia khac. Cu thé, chiét xuét
vO trai nho dugc st dung lam chat
mau tu hon 100 nam, vdi uUng
dung dau tién la lam tang cudng
mau cho rugu. Trong linh vuc tao
mau cho my pham, anthocyanin
cling ngay cang dugc quan tam.

Thuyc t€, mic doé hiéu qua
va khad nang Ung dung cula
anthocyanin phy thudéc vao viéc
duy tri dé bén, hoat tinh sinh hoc
va ham lugng cla chat mang
mau nay. Tuy nhién, da phan céac
anthocyanin déu kém bén va dé
phan hly, d&c biét khi thay déi
pH hoac dudi tac déng cla nhiét
dé va anh sang. Ngoai ra nguén
anthocyanin con bi giéi han do
thi€éu cac ngudn nguyén liéu thdé
phu hgp. Trong béi cdnh do, vo
clia qud ly chua den (hinh 2) da
thu hat sy chd y ctia céng doéng
khoa hoc khi s& hiiu hon 15 san
phan anthocyanin, mac du 4 trong
s6 15 anthocyanin da chiém hon
97% thanh phan cta qua [15]:
Cyanidin-3-O-rutinoside (Cy3rut)
chiém 33-38%, delphinidin-3-O-

rutinoside (Dp3rut) chiém 27-
34%, cyanidin-3-O-glucoside
(Cy3glc) chiém 8-10% va

delphinidin-3-O-glucoside
chiém 8-10% (Dp3glc) [16].
Xuét phat ti nhiing phat hién
trén, nhdm nghién clu cla GS
Richard S. Blackburn thuéc Hoc

cling



Hinh 2. Qua ly chua den.

vién Hoa hoc, Pai hoc Leeds
(Vuong quéc Anh) da dé nghi
phat trién mot loai thudc nhudm
toc mdéi tU cac thanh phan
anthocyanin trong vé cla qua ly
chua den, vén thudng bi bd di
trong qua trinh khai thac nham
thay thé thuéc nhudm cé ngudn
g6c ti cac san phdm dau mé trén
thi trudng hién nay [17].

Ly trich anthecyanin tif vé qua Iy chua
den

Tai Anh, qua ly chua den sau
khi thu hoach sé& dudc ép lay nudc
c6t dé san xudt sird Ribena. Phan
ba bi bd di thudng chia vo (50%
khoi lugng), hat (45% khai lugng)
va cudng (5% khai lugng). Nhom
nghién clu cla GS Blackburn da
tién hanh tach bod hat va cudng,
giti lai phan vé qua dé trich ly
chat mau. Dau tién, 30 g v6 qua
ly chua den dugc ngam trong 600
ml nuéc da acid héa bang HCI
(néng doé 0,01%) rdi khudy déu
trong 2 gid bang may khudy tu.
Phan dung dich nuéc sau dé sé
dudc dua vao cot sac ky Amberlite
XAD-7HP dé thu dugc mot chat
Idbng khong mau. Chat 16ng nay
tiép tuc dudc acid hoa bang dung
dich ethanol chia HCI (ndng
ddé 0,01%). Cudi cung, hén hop
dugc cb quay trong chan khéng
nham loai bd toan bd dung méi,

nghién min dé thu dugc 660 mg
chét réan vé dinh hinh (hiéu suat
2,2%). Phan tich HPLC cho thay
san phdm chla 4 anthocyanin:
Dp3rut (45%), Cy3rut (31%),
Dp3glc (16%) va Cy3glc (8%).

Thif nghiém nhudm téc véi chiét xuat
tir vé qua Iy chua den

V&iham lugng cac anthocyanin
nhu trén, nhom nghién clu quyét
dinh thi nghiém nhuém téc dé
danh gia mau sic cla thuéc
nhudém. Cu thé, trudc khi nhudém,
cac lon téc bach kim sang dugc
g6i bdng dau go6i dau théng
thuong rbi sdy khd bang may say
toc. Tiép theo bot mau thu dude
tl vé qua ly chua den dugc hoa
tan trong 5 ml dung dich dém
acid citric/sodium citrate (pH 3,0)
& 20°C. Cac mau toéc (100 mg)
dudc cho vao dung dich va khuay
déu trong 1 gid 6 20°C. pH dung

Bién thién dé manh mau sic
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dich dugc theo doi va duy tri trong
sudt qua trinh khudy. Ty & khoi
lugng cla anthocyanin so véi toc
sl dung dudc chon lan lugt 1a 0,5,
1, 2, 4 va 10%. Sau khi nhuém,
cac mau téc dudc rlia dudi nudc
am roi sdy kho bang may siy téc
3 ché doé nhiét do thap.

Hinh 3 thé hién phé hadp thu
kh& ki€n clia cac mau téc sau khi
nhudm vdéi chiét xuat anthocyanin
tl vo qud ly chua den. T4t ca cac
mau déu cé mau xanh duong véi
cudng do cao. Diéu thd vi la mau
xanh duong nay Ung vdi ving hap
thu c6 budc song dat cudng dé
cuyc dai 6 580 nm, tudng Ung VGi
su hién dién cuta anion quinonoid
base (A-) trong khi cac dan xuat
anthocyanin truéc khi nhuém 1én
téc déu dudc chudn bi trong dung
dich & pH 3, gia tri ma dung ra
thanh phan quinonoid base trung
tinh (A) v6i mau tim mdi chiém

360 380 400 420 440 460 480 500

\'

0,0%

0,5% 1%

540 560 580 600 620

Bwéc séng (nm)
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Hinh 3. Phd hap thu kha kién va mau sic clia cac miu téc da dugc nhudm bing
chiét xuat anthocyanin ti vé qua ly chua den véi cac ham lugng khac nhau (0,5

dén 10,0%).
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phan nhiéu. K&t qua nay cho thay,
c6 thé cac lon téc khi dudc khudy
trong dung dich anthocyanin da
cung cap médi trudng trung hoa
gilp cac phan td anthocyanin
chuyén qua dang A-.

Bang 2 trinh bay su thay déi
mau cla mau téc da dugc nhudém
vGi hédn hgp chiia 10% chiét xuét
anthocyanin tU vé qua ly chua
den sau nhiing lan goi dau. Két
qua cho thdy, phdm nhudém cé
dd bén cao trén toc, vai chi 10%
mau sac bj rira di sau 12 lan goi
dau. Kha nang két dinh hiéu qua
nay dugc cho la dén tu tuong tac
lam bén hoa giia thanh phéan
anthocyanin vgi cac khung mang
giau protein cla toéc, nhd d6 dam
bao muc dé hdp phu cao va gidm
kh& nang phan hily cla céc phan
tl anthocyanin.

Bang 2. Bién thién do manh mau sic
(K/S) cha miu thuéc nhudom (10%
anthocyanin tir vé qua ly chua den) sau
nhiing lan goi dau.

zgilan (ﬁ‘fﬁiis K/S (‘;I/::;ithay
0 580 11,67

3 580 11,17 43

12 580 10,46 10,4

Nhu vay, nhém nghién clu cta
GS Richard S. Blackburn budc
dau da thanh céng trong viéc phat
trién mat loai thudc nhudm méi vai
thanh phan anthocyanin ti vé qua
ly chua den. S&n phdm nay khéng
nhiing khéng doc hai déi vGi stc
khoe ngudi s dung nhd ngudn
gbc than thién véi thién nhién ma
con tao mau dep, cé tinh bén cao
khi nhuém 1én téc. Ngoai ra, nhg
tan dung ngudn ba thai bd di clia
qué ly chua den, nghién clu da
gop phan lam giam su phu thuéc
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clia céng nghiép san xuat thudc
nhuém vao cac ché phdm dau
md, gilp bdo vé méi trudng, maé
ra nhiéu trién vong nghién ctu
trong tuong lai gan

Lé Tién Khoa (t6ng hop)
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