Tiéu ludn mon hoc: CAC TINH CHAT CAM QUAN CUA THUC PHAM

e tai: Qua trinh hinh thanh va thay doi mau sic
thwe pham trong cheé bién thwe pham
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MUC LUC
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1. Mau sic hinh thanh sin c6 trong nguyén liéu ban dau. 2
2. Céc chat mau hinh thanh trong qua trinh gia cong k¥ thuat. 11
2.1. Tao mau méi do phan Grng caramen 12
2.2. Tao mau méi do phan trng melanoidin. 13
2.3. Tao thanh cac chat mau do phan tmg oxy hoé polyphenol. 14
3. Nhudm cac chat mau tu nhién hoic chit mau tong hop trén 20
san pham trong ché bién.
KET LUAN 23
MO DAU

Hién nay trén thi truong, ching ta thy rat nhiéu ching loai san pham. Mai
loai thuc phim mang dic tinh riéng. Chat luong cia céc san pham thuc pham
khdng nhiing bao ham  tri dinh dudng ma con bao ham gié tri cam quan cua ching
nita. Mau sac 13 mot chi sé quan trong cua gié tri cam quan. Mau sic c4c san pham
thuc pham khdng chi c6 gia tri vé& hinh thic bén ngoai ma con cé tac dung sinh Iy

rat rd rét. Mau sac thich hop sé& gilp cho co thé dong hoa thuc pham d6 dé dang.
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Chinh vi vay, trong ché bién thuc pham, nguoi ta luén ludn kKiém soat mau sic cua
san pham nham tao ra nhitng mau sic thich hop véi tinh chat chat va trang thai .
G6p phan tim hiéu mau san pham thyc pham, T6i tién hanh thuc hién ban tiéu
luan véi tén: “Qua trinh hinh thanh va thay d6i mau sic thwe pham trong ché

bién thuwc phim”
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NOI DUNG

Mau sic cua san phdm thue pham duge hinh thanh va bién dbi trong ché bién
thuc pham déu bat nguén tur :

*  Mau sic cta nguyén liéu ban dau.

* CAac phan tng tao ra nhitng chat mau méi (cac chat mau hinh thanh trong

qua trinh gia céng k¥ thuat) tir nhitng hop phan c6 trong nguyén liéu.

*  Nhudém cé&c chat mau tu nhién hoic chat mau tong hop trén san pham trong

ché bién.

1. Mau sic hinh thanh sin c6 trong nguyén lié¢u ban dau.

La nhdm mau sic gdm cac chat mau ty nhién. Dic tinh caa ching dé bién doi
mau trong qué trinh ché bién thyc pham. Chinh vi vay, nhdm mau nay thuong duoc
tach ra, cO dic va bao quan. Sau d6 tir cac chat mau tu nhién da cd dic nay dung dé
nhudém mau cho chinh nguyén liéu hoic ban san phim, nham tao ra mau sic mong
muén cho san pham.

Chat mau tu nhién chia lam 3 nhém chinh:

- Clorofin sic té xanh 14 cdy.

- Carotinoit c6 mau vang.

- Flavonoit c6 mau do va mau xanh lam.

Tat ca cac sac td ndy la nhimg hop chat hoa hoc phirc tap va duoc tao nén
trong qué trinh séng thich tmg véi cac loai thuc vat.

Mtic do bén cta chiing rat khac nhau va trong qua trinh bao quan, ché bién
nhiét va céc gia cong khac sé& bi thay ddi di theo nhiing cach khac nhau.

Vi vay luc & dang tuoi san pham thuong c6 mau sic dep, sau khi ché bién mau
sic s& bi kém di mot phan hodc c6 khi mit mau han. Diéu d6 1am cho gia tri mat
hang va gia tri st dung giam di va vé hap dan bén ngoai cua thic in s& bi kém.
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a. Clorofil

Clorofil 1a chat tao ra mau xanh dic trung cua 1a cdy thyc vat. Chat mau nay
dong vai trd cuc ky quan trong trong qué trinh quang hop — qua trinh cha yéu tao ra
cac hop chét hitu co va tao ra ngudn oxi tu do duy nhat cua trai dat. Clorofil khong
nhitng cho mau xanh ma con che md cac chat mau khac. Trong cac mau xanh cia
cay, clorofil ¢d t6 chirc dic biét. Phan tan ¢ trong nguyén sinh chat, goi 1a lyc lap
hoic 14 hat diép luc. Ham lugng clorofil trong cdy xanh chiém khoang 1% chit kho.

Clorofil cé hai dang :

- Clorofil A c6 cong thire 1a : CssH7,05N4Mg

- Clorofil B ¢6 cbng thuic 1a : CssH79OsN4sMg ¢6 mau nhat hon clorofil A.

Ty 1€ clorofil A va clorofil B trong thuc vat khoang 3:1

CAu tao cua clorofil A va clorofil B:
CH=CH, X

H3C CH:CHZ

HsC CHs

CH2  COOCH;,

CH,00C,gH3g

Hinh 1: Cu tao cua clorofil A va B
A:XlaCHs; B:XlaCHO

*  Trong ché bién, mau xanh clorofil bi bién d6i rat da dang:
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-Duéi tac dung ctia nhiét d6 va axit ciia dich bao mau xanh mit di, mot mat 1a
protein bi pha huy, mat khac 1a do lién két gitta clorofil va protein bj dat 1am cho
clorofil dé dang tham gia phan sau:

Clorofil + 2HX —— feofitin + MgX,
dé tao ra feofitin c6 mau xanh oliu

-Khi cho tac dung véi cac kiém nhe nhu cacbonat kiém, kiém thé thi ching s&
trung hoa axit, tao nén méi truomg kiém 1am cho clorofil bi xa phong hoa dé cho
ruou phitol, metanol va axit clorofilinic.

Clorifil a + kiém — (C3,H30ON4Mg) (COONa), + CH;OH + phitol

Clorifil a + kiém —» (C3,H250,N4Mg) (COONa), + CH;OH + phitol

Céc axit ( C3pH3gON4Mg)(COOH), va (CsH250,N4Mg)(COOH), thu dugce do
xa phong hoéa clorofil a va b goi 1a clorofilin hoac clorofilit. Cac axit cling nhu
mubi ctia chiing déu cho san phdm mau xanh dam.

-Clorofil ciing c6 thé bi oxi hoa do oxi va anh sang (quang oxi hod), do tiép
xuc vai cac lipit bi oxi hoa hoac do tac dung cua enzim lipoxidaza. Cac qua trinh
oxi hoa nay c6 thé xay ra trong rau (nhat 1a rau say) bao quan ¢ do 4m tuong di
dudi 30%; con khi dé 4m tuong dbi cua khéng khi cao hon thi clorofil lai bi bién
d6i thanh feofitin (mau xanh oliu).

-Duéi tac dung cua Fe, Sn, Al, Cu thi Mg trong clorofil s& bi thay thé va s&
cho cac mau khac nhau sau:

Véi Fe s€ cho mau nau

Véi Sn va Al cho mau xam

Véi Cu sé cho mau xanh sang.
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Céc dang c6 mau xanh dam Céc dang khong mau
A A
Cu2+ mao vong
Zn2+ do oxy hoa
Mg phitol
R— COOCH; MgR — COOCH;3; MgR —COOH
™\ COOCyHsg ; "\ COOCzHs0 L. \COOH
Feofitinavab . . Clorofilinavab
(Mau xanh v xanh oliu) Clorofil ava b (Mau xanh dim)
(Mau xanh dam)
MOi truong axit MOi truong axit
Mg**
v v
Oxi héa R— COOH Oxi héa trong
\ COOH moi trudng axit
feoforbit
L Mo vong
Oxi hoa & Cy — C1o
v
R— COOH
\ COOH
Clorin, purpurin
(mau nau)

Hinh 2. Cac dwong huéng bién dbi ciia clorofil a va b

Ta thiy mau xanh diép luc (cu thé trong rau va qua ty nhién) rat d& bién doi
trong ché bién thyc pham. Do d6, trong thuc té, dé bao vé mau xanh cia dau dong
hop, ngudi ta cho vao hop mét it dinatri glutamat. Hoidc dé nhuém mau xanh cho
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dau vang, ngudi ta dung clorofilin (clorofil + kiém). Vi Clorofil d& bi hap thu trén
bé mit cua hat dau va gitt duge bén mau trén bé mat 1am cho mau hat rat dep.
b.Carotenoit.

Carotenoit 1a nhém chat mau hoa tan trong chit béo 1am cho qua va rau c6
mau da cam, mau vang va mau do. Nhém nay gom tir 65 — 70 chit mau ty nhién,
tiéu biéu 1a caroten, licopen, xantofil, capxantin va xitroxantin, astarxantin... Mot
trong nhitng dic diém cua carotenoit 12 c6 nhiéu ndi do6i luan hop tao nén nhiing
nhom mang mau ctia chung. Mau cua ching phu thudc vao nhirng nhém mang mau
nay.

Caroten c6 trong ca rdt, mo,... c6 mau da cam dic trung. Caroten thudng & cac
dang dong phan : a- Caroten, f - caroten, y — caroten.

Licopen c6 trong qua ca chua va mot sé qua khac. Trong qua trinh chin, ham
luong cua licopen tang 1én 10 lan.

Xantofil 1 chat mau vang nhung mau sang hon caroten vi n6 chira it ndi d6i
hon. Trong long do trimg ga c6 2 xantofil la dihydroxyl - a - caroten va dihydroxyl
- B —caroten véity 1€ 2 : 1. Xantofil cung véi caroten chira trong rau xanh va cung
V41 caroten va licopen ¢6 trong ca chua

Capxantin 12 chat mau vang cé trong 6t d6. Capxantin chiém 7/8 chat mau cua
6t. Chat mau nay la dan xuét cta caroten, nhung c6 mau manh hon cac carotenoit
khéc 10 lan. Trong 6t d6 c6 cac carotenoit nhiéu hon &t xanh 35 lan.

Xitroxantin ¢ trong mau qua chanh. Xitroxantin c¢6 dugc khi két hop vao
phan tir B - caroten mot nguy@n tir oxy dé tao thanh cau tréc furanoit.

Astarxantin 1a dan xuat ctia caroren. Trong trimg va loai gidp xac c6 chit mau
xanh ve goi 1a ovoverdin c6 thé coi nhu 1a mudi dang endiol cua astarxantin va
nhdm amin cua protein (két hop cua astarxantin va protein). Trong mai va giap cua

con cua, tdm, astarxantin ciing tham gia vao thanh phan cua lipoprotein goi la

Hoc vién thye hién: PANG THI HUONG - Lép CHTP 0709 8



Tiéu ludn mon hoc: CAC TINH CHAT CAM QUAN CUA THUC PHAM

xianin. Khi gia nhiét, do protein bién tinh va astarxantin bi tach ra dudi dang chat
mau do.

c. Flavonoit

Céc chat mau thudc nhom nay hoa tan trong nudc va chira trong cac khong
bdo. Trong rau, qua va hoa, s6 luong ciing nhu ty cac flavonoit khac nhau, do d6
lam cho chdng c6 nhiéu mau sic khac nhau: mau d6 dén mau tim.

Nhém nay bao bao gom:

- Chét antoxian mau do c6 nhiéu trong thuc vat nhu cac loai rau qua c6 mau tu
d6 dén tim nhu: vo qua quyt, qua nho, qua dau, bap cai tim, 14 tia t6, ddu den, qua

ca tim, gao nép than, gao do...

Tuy vao s lugng va ty 16 khac nhau trong rau qua, hoa va cac bd phan khac

nhau cta thuc vat 1am cho ching cho nhiéu miu sic khac nhau.

Antoxian 1a nhitng glucozit do goc dudng glucose, glactose... két hop véi goc
aglucon c6 mau (anthocyanidin). Aglucon ciia chung c6 ciu trlc co ban duoc mo ta

trong hinh 3. Céc gdc duong co thé duoc gin vao vi tri 3,5,7; thudng dugc gin vao
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vi tri 3 vd 5 cOn vj tri 7 rat it. Phan tir anthocyanin gan dudng vao vi tri 3 goi 1a

monoglycozit, & vi tri 3 va 5 goi 1a diglycozit.

Hinh 3. CAu trdc co ban cua aglucol cia Antoxian

Mau sic cua céc antoxian ludn ludn thay d6i phu thudc vao nhiét do, cac chat
mau cang xanh dam (trong vong benzen c6 thé ¢ 1 — 2 hodc 3 nhém OH).

Mitrc d6 metyl hoa cac nhdm OH & trong vong benzen cang cao thi mau cang
d6. Néu nhém OH ¢ vi tri thir ba két hop véi cac gbe duong thi mau sic ciing sé
thay d6i theo s6 lugng cac goc duong duoc dinh vao nhiéu hay it.

Céc antoxian ciing cd thé tao phirc véi cac ion kim loai dé tao ra cac mau khac
nhau: chang han mudi kali s& cho voi antoxian mau dé mau, con mubdi canxi va
magié s& cho vé6i antoxian phirc c6 mau xanh ve. Cuy thé, ngudi ta thay rang: Khi c6
mat cua thiéc thi qua phic bdn tir den s& chuyén sang mau xanh, con anh dao thi
chuyén sang mau tim; Khi c6 mat caa nhdm thi anh dao s& cho mau tim. Cac
antoxian cua nho thay doi dang ké khi c6 Fe, Sn, hoic Cu.

Cac yéu td chu yéu anh huong dén do 6n dinh cua antoxian I nhiét do, do pH,
oxy, cac ion kim loai, axit ascobic va nhitng chat khac. Tuy nhién mau sic cua
antoxian thay d6i manh nhét phu thudc vao pH méi trudng.

Gam mau cta antoxian

» Thong thuong, pH<7 c¢6 mau do; pH > 7 ¢6 mau xanh. VD: rubrobraxianin
clorua la antoxian cta bap cai do, 1a mot triglucozit cua xianidin.
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* pH = 1-3,5 céc anthocyanin thudng ¢ dang mudi oxonium mau cam dén do.

« pH = 4 - 5 chuyén vé dang bazo cacbinol hay bazo chalcon khong mau.

* pH= 6 dung dich c6 mau tim

« pH = 7 - 8 lai vé dang bazo quinoidal anhydro mau xanh.

e pH=10-11 dung dich c6 mau xanh la cay

Mudn san phim c6 mau do thi antoxyan phai ¢ méi truong axit, hodc phai axit
héa ching trong qué trinh nhuém mau. (Vi du: Sw thay déi mau sdc cia xianin khi
méi trwong pH thay doi - ¢ Hinh.4.)

Mau sic ctia antoxian con c6 thé bi thay doi do hap thu ¢ trén polysacarit.

Khi dun ndng lau dai cac antoxian c6 thé bi pha huy va mat mau, dic biét 1a
cac antoxian cua dau tay, anh dao, cu cai. Nguoc lai cac antoxian cua phic bon tir
den ciing trong diéu kién d6 khdng bi thay d6i. Nhin chung khi gia nhiét, cac chat
mau do dé bi pha huy, con chat mau vang thi khé hon.

T6m lai, trong mdi truong axit, c4c antoxian 1a nhitng bazo manh va cé thé tao
mubi bén vimg véi axit. Antoxian ciing ¢6 kha ning cho mubi véi bazo. Mubi véi

axit thi c6 mau do, con mudi vai kiém thi c6 mau xanh.
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+ H + H
Q QO
HO
H
Glucoza O Glucoza

O Glucoza b+ O Glucoza
Xianin (dang cation c6 mau do Xianin (dang trung tinh

trong moi truong axit) c6 mau tim)

OH—

O Glucoza

O Glucoza

Xianin (dang anion c6 mau xanh
trong moi truong Kiem)

Hinh 4. C4u tao va bién d6i dang xianin khi mdi truong thay doi
Trong san xuit d6 hop, dé bao vé cac chit mau ty nhién, ngudi ta c6 thé cho
thém chat chdng oxi hod. (Vi du: thém chit chdng oxi hoé rutin dé bao vé mau
xanh cua anh dao va man; thém tanin, axit ascorbic dé bao vé mau cua dau va anh
dao. Ngoai ra con dung bién phap thém enzim glucooxydaza dé gitr mau sic tu
nhién cua do hop rau qua (dd hop nudce qua duc,..)
-Flavonol 1a sic t6 ctia rau qua c6 mau vang va da cam. Khi flavonol bi thuy

phén thi giai phong ra aglucon mau vang .
Hoc vién thwe hién: PANG THI HUONG - Lép CHTP 0709 12



Tiéu ludn mon hoc: CAC TINH CHAT CAM QUAN CUA THUC PHAM

Flavonol déu hoa tan trong nuéc. Cudng dd mau cua ching phu thudc vao vi

tri nhom OH : mau xanh nhat khi pH & vi tri octo.

O

HO

OH 0]

Flavonol tuong tac véi sit cho ta phic mau xanh 14 cdy, sau chuyén sang mau
nau. Phan tng nay thuong xay ra khi gia nhiét rau qua trong thiét bi bang sat hozc
bang sat trang men bi dap. V&i chi axetat, flavonol cho phicc mau vang xam. Trong
moi truong kiém, flavonol rat d& bi oxi ho4 va sau d6 ngung tu dé tao thanh san

pham mau do.

2. Céc chat mau hinh thanh trong qua trinh gia cong k§y thuat.

Nguyén liéu dua vao chat bién thuc phdm thuong chira mot to hop cac chat
khéc nhau. Trong qué trinh gia cong co nhiét, ching s& twong tac véi nhau dé tao ra
nhitng chat mau méi dic trung cho san pham.

Céc phan tng tao mau trong thuc pham rat phtc tap va da dang. Chang han
nhu: mau sic cia nude ché 1a do phan tmg oxy hoé céc polyphenol bing enzim;
mau sac xuat hién khi siy malt, khi nuéng banh mi hoic trong cac san phim ché
bién hat khac lai hau nhu cha yéu 1a do pha tng ozamin. Néu nhu trong cac san
banh keo, mau duoc tao nén cha yéu 1a do phan tGng caramen hoé cac dudng thi
trong ché bién rau qua mau dugc hinh thanh nén con do mét loat cac hop chit khac
nua.

Chung quy lai, cac phan tng tao mau la nhiing pha ng oxy hod va nhirng

phan trng khac cd enzim xdc tac hodc khdng c6 enzim xuc tac. D6 la phan tng
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triing hop hoé cac pham vat oxi hoa cua polyphenol va phan tng gitra bisflavonoit
véi axitamin. Ching gdém co:

-Phan ung gitra duong va cac axit amin.

-Phan trng dehydrat hoé cac duong (phan trng caramen hoa)

-Phan ung phan huy axit ascorbic, axit maleic, axit tactric va mét sé axit hitu
co khéc.

-Phan trg oxi hoé cac hop chét cua sat va tao thanh phic ¢6 mau.

-Phan urng tao nén cac sulfua kim loai c6 mau.

2.1. Tao mau mai do phan trng caramen.

Phan g caramen c6 ¥ nghia va anh huong rat I6n dén mau sic cia cac san
pham gidu ham luong duong nhu banh keo, mut,..Phan tng xdy ra manh mé &
nhiét d6 néng chay ciia duong. Chang han: glucoza ¢ 146 — 150°C, fructoza ¢ 95 —
100°C, sacaroza & 160 — 180°C, lactoza 223 — 252°C. Tuy nhién, phan rng caramen
xay ra & nhiét 4o thip hon diém ndng chay cua duong va phu vao nong do duong,
thanh phan pH ctia méi trudng, thoi gian dun néng, ...

Giai doan dau cua phan ung tao nén cac anhydrit cta glucoza, fructoza,
sacaroza nhu : glucozan, fructozan, sacarozan (1a nhitng chat khdng mau). Sau do,
bén canh dehydrat hoa con xay ra su trung hop hoa cac duong dd dugc dehydrat
hoé dé tao thanh cac pham vat c6 mau nau vang.

Nhu voi sacaroza, so do phan tng caramen hoé nhu sau:

C12H22011 — H20 5 CgHypOs + CgH1o0s
Sacaroza glucozan  levulozan
T&1 nhiét do 185 — 190°C s& tao thanh izosacarozan:
CeH1005 + CeH100s — 5 C1pH201

Glucozan levulozan Sacarozan
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Khi & nhiét do cao hon s& mat di 10% nuéc va tao thanh caramelan (C1,H150s

hoac Cy4H36015) €6 mau vang.
2CpH2010-2H,0 7> CyoHigOg hodc CysHz018
Izosacarozan caramelan

Khi mét di 14% nudc s& tao thanh caramelen:

C1oH2010 + C4Hz6018 —3H,0  ————  C36Hug024.H20

Va khi mit di 25% nudc s& tao thanh caramelin c6 mau nau den.

2.2. Tao mau maéi do phan trng melanoidin.

Phan trng ozamin, cacbonylamin, aminoza hay phan tng melanoidin la phan
rmg ¢6 vai trd rat quan trong trong ky thuat san xuat thyc pham. Cac hop phan
tham gia vao phan tGng la protein (hoic cac san pham phan giai caa ching) va
gluxit.

Piéu kién dé phan tng xay ra dugc la chat tham gia phan tng phai c6 nhém
cacbonyl va méi truong phai c6 nhdm amin hoac amoniac. Theo Hodge, phan tng
tao melanoidin bao gdm mét loat cac phan tmg xay ra song song hoic ndi tiép. Dua
vao mic do vé mau sic cua cac san pham cd thé chia thanh ba giai doan ké tiép
nhau. San phim cua giai doan dau khéng mau va khdng hap thu &nh sang cuc tim
(giai doan ndy gdém hai phan tng: phan Gmg ngung tu cacbonylamin va phan tng
chuyén vi Amadori. San phiam cua giai doan thi hai khéng mau hoic c6 mau vang
nhung hip thu manh &nh sang cuc tim. Giai doan nay bao gom phan tng khir nuéc
ctia dudng, phan huy duong va cac chat amin. San pham cua giai doan cubi c6 mau
dam. Giai doan ndy gém c6 phan tmg ngung tu aldol, tring hop hoda aldehitamin va
tao hop chat di vong chira nito.

Phan ung gitra axitamin va duong xay ra rat phé bién trong san xuit cac san
pham thuc pham. Tuy thudc vao yéu cau vé tinh chat cam quan cia timg san pham
ma nguoi ta hoic tao diéu kién dé tang cuong phan tmg dén muc t6i da hodc kim
ham phan tng dén murc téi thiéu.
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Tiéu ludn mon hoc: CAC TINH CHAT CAM QUAN CUA THUC PHAM

Chdng han:

San xuat banh mi (banh quy), mau sic cia vé banh hau nhu do phan tng nay
quyét dinh (do axit amin tu do, duong khir tao ra khi 18n men, cing véi nhiét do
nudng thich hop sé tao hop chit mau melanoidin).

Trong san Xxuat bia, mau sic cua bia la do malt quyét dinh. Malt vang diing san
Xuit bia vang. Dé thu dugce malt vang, nguoi ta cho moc mam trong mot thoi gian
ngan, lam mat nudc nhanh thu dugc lugng axitamin va it dudng 1am khoé khan cho
phan trng cacbonylamin. Trai lai dé san xuat malt den thi nhiét d6 siy phai cao hon,
thoi gian sdy lau hon.

Trong ché bién qua va rau: phan tng giira dudng nghich dao va axit amin hoic
mudi amon Kké ca siro va nudc qua cd dic déu bi sim mau khi ¢d dic, nhit I khi
nhiét d6 cao. Chinh mau nay Iam cho san pham db hop qua va rau khdng con giir
duoc tu nhién va xau di.

2.3. Tao thanh cac chat mau do phan tng oxy hoa polyphenol.

Phan trng tao mau do oxi hoa cac polyphenol cé thé c6 enzim hoic khong c6
enzim tham gia.

Kha ning phan tng tao mau manh hay yéu phu thudc vao ciu trac cta phenol
cling nhu vao ngudn enzim xtc tic phan tmg oxi hoa nay.

Mot s6 phenol chii yéu ctia phan tmg tao mau do enzim xtc tac nhu:

- Piropcatechol va céc din xudt (ngoai trir gaiacol); 3, 4 -
Dihydroxyphenylalanin dugc tao ra tir tyrozin (trudng hop trong khoai tay) va dé
oxi hoa thanh dopa-quinon

- 3,4 — Dihydroxyphenyletylamin hay dopamin 1a chat chinh 1am cho chubi
bi sdm mau

- Axit garlic 13 axit c6 nhan thom, khi bi oxy hoa thi cho mau do sim

- Axit clorogenic, c6 trong tao, khoai tay va 18, 1a chat c6 kha ning tao ra

chat mau xanh den khi phan g véi st trong qua trinh nu khoai tay,..
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*  Phan rng tao mau do enzim thudong gom cac giai doan sau:

OH OH @]
OH @)
Hydroxyl hoa oxyl hoa ‘ Khoéng xuc tac Poli ..
olime c6 mau
boi enzim boi enzim boi enzim

Phenol octodiphenol octoquinon
(thuong khdng (thuong khdng (thuong co

cd mau) cd mau) mau do)

Enzim tac giai doan dau c6 tén 12 monophenolaza hoic cresolaza, con enzim
xUc tac giai doan 2 cé tén la polyphenolaza hoac catecholaza.

Co ché chung ctia phan g tao mau do enzim

Cac chat mau tao thanh kiéu nay thudng c6 tén goi chung 1a melanin. Céc

chat mau cua phan tng sim mau enzim con c6 tén nita 1a flobafe

OH OH
OH O COOH
0 = H
—> —»
H,-CH-COOH CH>-CH-COOH -
? | ? | galacrom ——— Melanin
NH, NH, (Cé mé.U)

NGi chung san pham cubi cling, thudng ¢ mau nau, mau den hoic cac gam
mau trung gian nhu: hong, do, nau, xanh den,.. Phan tng tao thanh cac chat mau
dugc bat dau tir quinon va khdng c6 enzim tham gia.

Pau tién, quinon phan g v&i nudce tao ra trihydroxybenzen, tiép do, cac
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Tiéu ludn mon hoc: CAC TINH CHAT CAM QUAN CUA THUC PHAM

trihydroxybenzen lai phan tng ©|
vé6i quinon khac dé hinh thanh ra E N
cac hydroxyquinon va cubi cung

chinh cac hydroxyquinon lai la noi

ngung tu oxy hod, din dén tao

thanh cac polyme. ©|

Céac quinon c6 thé tac dung vai nhém SH va NH, caa protein, axitamin va

amin theo co ché :

@] OH N OH ~
\ SH RS SR
/
+ RSH " "
— —
R SR
0 OH - OH N
quinon

NH-R-OH

HO NR @]
=~ Ho 0 o
. /\ quinonimin
quinon
0]

PORNe

- Quinonimin la phuc gitra quinon va axitamin thuong c6 mau do. Khi tao thanh
phitrc nay, axitamin két hop véi cacbon ¢ vi tri para cia mot trong hai nhdm quinon.
Néu ca hai vi tri para ctia cac nhom quinon déu bj thay thé thi axit amin s& khong
két hop vao va phirc quinon s& khdng duoc tao thanh. Nhiéu thi nghiém d3 chang

t6 mau do6 duoc tao thanh mot cach manh mé chi khi hop chét nito tham gia vao
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Tiéu ludn mon hoc: CAC TINH CHAT CAM QUAN CUA THUC PHAM

phitc ¢6 chtra nhém amin bac hai (prolin). Néu hop chit ¢6 chira nhdm amin bac
mot thi phire tao thanh ¢ mau do da cam, it dam hon.

- Phirc giita quinon va polypeptit hodc protein thi c6 mau nau. Chang han: khi
say kho 14 thudc trong khéng khi thi chat mau nau duoc tao thanh.

e Qué trinh hinh thanh va bién d6i mau cua cac san pham ché:

Cac san pham ché nhu: ché den, ché do, ché vang, ché xanh,..véi sic nude dic
trung rat khac nhau, phu thudc vao mirc d6 va chiéu hudéng cua phan tmg oxy hoé
bang enzim (va phi enzim) céc polyphenol c6 trong Ia ché. Néu nhu & ché xanh,
phan tng oxy ho& dugc dinh chi ngay tir khau dau, thi & ché den lai duoc tién trién
& mirc t6i da.

Nhiéu nghién ctru cho thy: céc polyphenol cua 14 ché rat da dang (trong d6
c4c chat thuoc nhom catechin chiém ty luong nhiéu nhat khoang 15-20% chat khd
va trén 70% tong luong polyphenol cua 14 ché) va chi c6 L —epigalocatechin (L-
EGC) va L —epigalocatechingalat (L-EGCG) méi ¢6 kha ning tao thanh san pham
c6 mau dé tuoi hoic dic trung cho ché den. Nhung néu thuan tuy chi cé hai chat
nay thi mai tao ra dugc mau vang. Mudn mau do, trong hdn hop phan tng phai c6
mat cac chit van chuyén hydro tirc 1a chit catechin chua bi oxi hod. C6 thé tom tat

so dd sau: Catechin :
L-EGC + L-EGCG + Chit chuyén H

l 0O,, polyphenoloxydaza

Octoquinon
Ngung tu
A
Diphenolquinon
Khur P 1 Oxy hoéa
H; O
y y
Bisflavanol (khéng mau) Bisflavanol; teaflavin galat
(khéng mau)
Tearubigin (mau do)

<
<«
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Tiéu ludn mon hoc: CAC TINH CHAT CAM QUAN CUA THUC PHAM

Luoc d6 cac phan tng tao mau do sy oxi hoa cac polyphenol nhu sau:

Phan tng 1. : Oxi hoa:

HO O H OH HO
AN , AN
v OX H (o7} ~
H H OH Polyphenol OH
oxydaza
Phan trng 2. : Ngung tu tao thanh dime:
Theo Robert, c&c octoquinon dé ngung tu thanh diphenolquinon
HO O H O O H OH
AN , AN .
N\ OX ‘ OX
H H OH H H OH
N —— >
HO O H ) O H )
AN , 7 AN .
. OY LA S
H H OH H H OH
Octoquinon diphenolquinon

Céc dime thuong c6 mau. Vi du: néu xuit phét tir catechin thi dime tao duogc
s€ c6 mau do.
Phan tng 3. : Khi tuong tac cua phén tir diphenolquinon vai mot polyphenol

thi phan tir diphenolquinon sé& bi khir dé tao thanh bisflavanol khong mau

HO H OH HO
AN © . AN

\ H O,

OH

H OH Polyphenol
§ . oxydaza
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Tiéu ludn mon hoc: CAC TINH CHAT CAM QUAN CUA THUC PHAM

+ +
O H OH
/
. OX —OH
H OH
O H OH
. OY H
H OH
bisflavanol

Phan trng oxy hoa cac dime trung gian:
Céc diphenolquinon c6 thé tuong tac véi nhau qua phan tmg oxy hoa - khir,

xap xép lai phan tir dé tao ra teaflavin c6 mau vang. Bé phan tng tién trién duoc

gdc Y & C; phai la géc galoyl. HO o H OH
HON, Q N -
H
H
@) OH
HO O N :
AN . ‘ ;
" OH 5
H H 5
H H |
. bisflavanol
bisflavanol OH OH !

X=H:teaflavin ~  w7mmmmmomommoes
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Tiéu ludn mon hoc: CAC TINH CHAT CAM QUAN CUA THUC PHAM

Phan trong vong chdm goi la géc tao mau benzontrolon. Theo Roberts, néu
oxy hoéa ddng thoi epigalocatechin va bisflavanol.

Tearubigin 12 hop chat c6 tinh axit do c6 cac nhém cacboxyl dugc tao nén khi
mé& vong pirogalol trong géc benzotropolon cua teaflavin.

Su oxi hoa teaflavin thanh tearubigin xay ra nhu sau:

OH OH
Oxi hoa + CO,
H.C COOH
OH L
COOH
Teaflavin Tearubigin

Do tearubigin 14 san phdm oxy hoa cua teaflavin va céc bisflavanol, cho nén
ching khéng phai 1a mot don chit ma 1a hdn hop cua nhiéu chat. Tearubigin &
trang thai ty do c6 mau hong nhat. Khi dinh v6i Na c6 mau nau gach, véi K va Ca
cd mau do tuoi.

3. Nhudm céc chat mau tu nhién hoic chit mau tong hop trén san pham trong
ché bién.

Tuy theo dic tinh ctia mdi loai san pham, sé thich caa nguoi tiéu ding va cong
nghé ché bién, ma cac nha ché bién thyc phim d4 sir dung phuong phap nhuém
mau bang chat mau ty nhién hodc chat mau tong hop.

Nhudm mau cho céc san pham thuc phiam can tuan theo nguyén tic sau:

* Sy dyng chat mau tu nhién mot cach hop ly. Do chit mau tu nhién khong
gay doc dbi vai con ngudi, nén ham luong cia ching duoc st dung trong thuc

pham khong gidi han. Tuy nhién, ham leong hop ly (tao mau sic dic trung cho san
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Tiéu ludn mon hoc: CAC TINH CHAT CAM QUAN CUA THUC PHAM

pham, hop thi hiéu ngudi tiéu ding, va mang loi nhuan cao nhat) 1a bai toan céc
nha san xuat can giai quyét. Nhuoc diém cua nhdm mau tu nhién 1a khong bén
maul.

*  Sir dung cac chat mau tong hop véi ham luong ¢ ngudng cho phép (theo
tiéu chuan chat lugng cta chuan y té va vé sinh an toan thyc pham) thich hop d6i
V6i timg loai thue pham.

Uu diém cua viéc dung chat mau tong hop:

Bén mau.

Pa dang vé mau sdc: mau vang. mau do, mau xanh, mau den...

C6 thé phoi mau dé tao mdu thich hop véi thi hiéu, ¢6 3 phwong phdp
phéi mau : Phuong phéap co hoc; Phuwong phap kinh nghiém; Phuong phap dién tu.

- Nhém chat mau vang téng hop:

Tatrazin(mau vang chanh); Quinolein vang 1a mudi Na cua axit Naphtol-
sulphonic, c6 mau vang da cam; Vang da cam S 1a mudi Na cua axit Naphtol-
sulphonic, c6 mau vang da cam.

Ung dung : Dung trong san xuét banh keo, thuc phém trdng miéng, mut,
ruou, trimg ¢4 mudi, tdm, vo ngoai photmat, vo ngoai thit chin...)

VD: bot khoai mon trang & ham luong tinh ¢6 ham lugng amiloza nhiéu
nén rat bé =nghién ra = tron vdi tatrazin thanh dau xanh.

- Nhém chat mau dé tong hop:

Azorubin(mau d6) (Dung trong san xudt mut keo, siro, nudc giai
khét...,); Amaran (mau dé Bordeaux ) (DUng trong san xuat trimg ca mudi, nudc
qua, ruou vang,..); Erytrozin, Do rép 1a mudi co 3 nguyén tir Na cua axit Naphtol-
disulphonic (Dung trong san xuat banh keo, thuc phdm trang miéng, mut, ruou,
trimg ca mudi, tom, vo ngoai phomat, vo ngoai thit chin);

- Nhoém chat mau xanh téng hop:
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Tiéu ludn mon hoc: CAC TINH CHAT CAM QUAN CUA THUC PHAM

Mau xanh lo V (Ia mubi canxi ctia din xuit triphenylmetan, c6 mau xanh
nhat); Indigocacmin (12 mudi Na cua axit indigotin disunphonic, c6 mau xanh lam);
Xanh lo sang FCF (la C3;H34N2NayOgS; 1a chit ¢c6 miu xanh lo sang); Xanh luc
sang BS (14 mudi Na cua din xuit Fusinic, c6 mau xanh lyc sang, thuong duoc
ding voi hon hop cac mau xanh khac dé tao mau xanh lyc),..

Ung dung : DUng trong san xuat kem, banh keo, murt, qua ngdm dudng ...
Confitur, rugu, nudce giai khat,. ..

- Nhom chat mau den tong hop:

Mau den sang Brilliant PN (1a mudn c6 4 Na cuia axit tetrasulphonic, ¢6
mau den sang).

Ung dung: DUng trong san xuat banh keo, thuc phim trang miéng, mut,
ruou, trimg ca mudi, tdm, vo ngodi phomat, vo ngodi thit chin. VD: trong quay thit
g3, thit lon & cac siéu thi Metro hay Big C thi sau khi quay dén mau vang ho tao ra
nhitng vét den trén thit. Néu ma quay dén khi xuat hién mau den thi ton thoi gian
va chit luong nhiéu khi khong ngon.

- Bang céch phdi mau ctia cac nhom trén ta dugc mau dic trung theo yéu

cau san pham.
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KET LUAN

Qua trinh hinh thanh mau sic cta san pham rat da dang, phong phd trong ché
bién thuc pham I do nguyén nhan sau:

- Mau sic tu nhién ¢d & nguyén liéu bi bién déi khi tac dong ctia mot sb

yéu td (nhiét do, oxi khdng khi, kim loai,...) trong gia cong ché bién.

- Mot sb phan mg tao mau (caramen, metanoidin, oxi hod hop chat

phenol,..) xay ra trong ché bién.

- Nha san xuat ché bién thuc phim cha dong phdi ché hop chat mau tu

nhién hoic chit mau tong hop & ngudng cho phép.
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Tiéu ludn mon hoc: CAC TINH CHAT CAM QUAN CUA THUC PHAM

Tai ligu tham khao:

1. Bai giang modn hoc: Céc chat phu gia dung trong san xuat thuc pham —
PGS.TS. Nguyén Duy Thinh.

2. Hoa sinh cong nghiép - NXB Khoa Hoc Ky Thuat — PGS.TS. Lé Ngoc
T0 cha bién.

3. Bai giang mon hoc: Cac tinh chat cam quan thuyc phim — TS. Nguyén
Minh Tu.

4. Mbt s trang Web nganh cong nghé thuc pham.
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