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TOM TAT

Crocin 1a mét chét thudc nhém carotenoid dwoce phat hién nhidu trong cay danh danh. N6 khéng chi c6 kha ndng
tao mau cho thwc phdm ma con cé nhidu tac dung dwoc ly khac nhw cai thién tri nhé, chdng co giat, chéng trdm cam,
chéng oxy héa, khang u... Nghién cu nay nham tién hanh khao sat phwong phap chiét tach crocin tir qua danh danh
va dd bén clia chat mau & cac didu kién khac nhau. Ham lwgng carotenoid dwoc xac dinh theo mé ta clia Kotikova et
al. (2011). Ham lwong crocin duoc xac dinh bdng phwong phap do quang phé hap thu phan t&r & buéc séng 440 nm.
Két qua cho thdy danh danh 1& mét loai nguyén liéu tiém nang cung cap lwong I&n crocin véi ham lwgng Ién téi 16,04
mg/g v&i nguyén liéu twoi va 14,63 mg/g v&i nguyén liéu khé. Hiéu sudt chiét crocin dat cao nhét véi hé dung méi
ethanol: nwéc (40: 60, 50: 50, viv). Ty 1& dung méi: nguyén liéu, diéu kién chiét twong tng cho nguyén liéu twoi va kho
Ian lwot [a 20 mi/g tai 40°C trong 45 phut; 25 ml/g tai 70°C trong 60 phut. Crocin bén véi nhiét dd dwéi 100°C trong thoi
gian 140 phut. B&n canh dé, crocin con kha bén trong diéu kién axit yéu, trung tinh va kiém.

T khéa: Qua danh danh, crocin, chi t, chiét mau, do bén mau.
Extraction and Color Stability Evaluation of Crocin from Gardenia Jasminoides Ellis

ABSTRACT

Crocin belongs to the carotenoids group and is found in Gardenia jasminoides Ellis. It is not only capable of
creating color for food, but also has a lot of pharmaceutical effects such as improving memory, anti-convulsants, anti-
depressants, anti-oxidation, anti-tumor, etc. The objectives of this study were to detemine the crocin extraction
methodology from Gardenia jasminoides Ellis and the color stability in different conditions. Carotenoid content was
determined by the Ultraviolet-visible spectroscopy (UV - VIS) at 440 nm wavelength. The results indicated that
Gardenia jasminoides is a potential material to obtain high crocin concentrations, up to 16.04 mg/g, for fresh material
and 14.63mg/g for dried material. The crocin extraction efficiency reached the peak with ethanol: water solvent
(40:60, 50:50, v/v). The optimal solvent : raw materials ratio and fresh and dry materials extracting conditions were
20ml/1g at 40°C in 45 minutes; 25 ml/g at 70°C in 60 minutes, respectively. Crocin is stable at the temperatures
below 100°C within 140 minutes. Besides, crocin is also stable in weak acid and neutral and alkaline conditions.

Keywords: Gardenia jasminoides Ellis, crocin, color extraction, color durability.

thé ké dén nhu: chlorophylls, anthocyanins,

1. DAT VAN DE

Hién nay, viéc chiét tach cac hgp chat mau
tu thuc vat ngay cang duge nghién cu siu
rong. Chat mau tu nhién dugc ting dung rong
rdi trong nhiéu nganh céng nghiép nhat 1a cong
nghiép thuc phdm. Mét s6 nhém chdt mau
thuong xuyén dude st dung trong thuc phdm c6
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flavonoids, carotenoids. Trong nhém crotenoids
thi crocin 1a chat dang rit dudc quan tim
nghién cttu. Bén canh kha ning tao mau cho
thuc phdm, crocin con c6 rat nhiéu tac dung
dugc 1y khac nhu cai thién tri nhé, chéng co giat
- bao vé than kinh (Ochiai, 2006; Zheng et al.,
2006); chéng tram cam (Hosseinzadeh et al.,
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2010; Akhondzadeh et al., 2004), chéng oxy héa
(Papandreou et al., 2006; Akhtari et al., 2013),
khang u (Hadizadeh et al, 2010; Escribano et
al., 1996; Chryssanthi et al., 2007; Abdullaev et
al., 2002).

Crocin, thuéc nhéom carotenoid ua nudc, la
este diglycosyl hodc monoglycosyl cua axit
crocetin. Nhiéu nghién ctiu cho thiy crocin tan
tot trong methanol, ethanol, aceton, nudc (Sheo,
1981). Nhém crocin bao gbém 6 loai este glycosyl
duge tim thdy tu nghé tdy (Abdullaev et al,
2002). Ngoai ra, crocin con duge tim thay trong
mot s6 loai cdy va hoa trong d6 c6 cdy danh
danh (Gardenia jasminoides Elliss) (Alavizadeh
et al., 2014).

Danh danh c6 tén goi khac 1a Chi ti hay
Son chi t, thudc
(Magnoliophyta), 16p ngoc lan (Magnoliopsida),
bo ca phé (Rubiales), ho ca phé (Rubiaceae).
Zhang et al. (2008) da chi ra ring, trong thanh
phan cta qua danh danh cé chta cac carotenoid

nganh ngoc lan

nhu la: crocetin, cac dan xuit cua crocetin,
crocin va mét loai nhua tinh thé mau vang éng
goi 1a gardeni, giong nhu chat crocin.

Viéc chiét tach cac hgp chat crocin chiu dnh
hudng nhiéu bdi dung méi va diéu kién chiét.
Bén canh d6, Alavizadeh et al. (2014) cting cho
thay vi tri dia 1y va phuong phap ché bién ciing
gdy anh hudng nhiéu dén mau sic cia crocin.
Chinh vi vay, muc dich ctia dé tai nay 1a nghién
ctiu phuong phap chiét tach crocin tit qua danh
danh va khdo sat do bén ctia chidt mau & cac
diéu kién thoi gian, nhiét d6 va pH khac nhau.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat lidu

Qua danh danh tuci thu mua tai xa Lé Chi,
huyén Gia Lam, Ha Noi. Lua chon nhiing qua cé
v6 da chuyén dan thanh mau vang, khong bi
nidm moéc, théi hong, dap nat. Sau khi thu mua,
qua dudc ria sach, trang con, dé khsé.

Nguyén liéu tuci: Bao quan trong tii PE
day & diéu kién lanh 4°C.

Nguyén liéu khé: Sau khi xt 1y con 70° dé
tranh su sinh trudng phat trién ctia ndm moc

ngoai vo, nguyén liéu duge dem di sy & nhiét do
60°C dén d6 4m dudi 10%. Tién hanh bao quan
trong tai PE day, dit trong hop nhya kin, luu
trit 6 diéu kién thudng tranh anh sang va 4m.

Dung méi: dung 2 dung méi la ethanol
(dang tinh khiét) va nuéc cit.

2.2. B6 tri thi nghiém

2.2.1. Thi nghiém xéc dinh diéu kién chiét
xudt crocin

Crocin dudc chiét tit qua danh danh tuoci va
khé v6i cdc hé dung méi khac nhau. Ty 1é
ethanol: nuéc 1an lugt 14 100: 0; 80: 20; 60: 40;
40: 60; 20: 80; 0: 100 (v/v). Ty 1&¢ dung méi:
nguyén liéu l1an lugt 1a 10: 1; 15: 1; 20: 1; 25: 1;
30: 1 (v/w). Nhiét do chidt 30, 40, 50, 60, 70,
80°C trong cac khoang thai gian 30, 45, 60, 75,
90 phut.

2.2.2. Thi nghiém xéc dinh dé bén chat mau

Crocin bot dudc hoa v6i dung moéi (da duge
lua chon 6 phan 2.2) theo ty 1& nguyén liéu:
dung méi 1a 1: 10 (w/v). Tién hanh xu ly dich
mau ¢ cac khoang nhiét d6: nhiét d6 phong; 40,
60, 80, 100°C; thoi gian 1a 60, 80, 100, 120, 140
phut véi cac pH 2, 3, 4, 5, 6, 7, 8.

2.3. Phuong phap phan tich

2.3.1. Xac dinh dé am nguyén liéu bing
phuong phap siy dén khéi luong khéng déi

2.3.2. Xac dinh ham lugng carotenoids

Ham lugng carotenoid duge xac dinh theo
mb ta bdi Kotikova et al. (2011). Can 0,1 g mau
cho vao falcon 50 ml, sau d6 thém 30 ml aceton,
voltex va dé trong béng t6i hai ngay. Lén thé
tich 50 ml, ly tdm 6.000 vong/phut trong 15
phit, thu 18y dich trong c6 mau vang dam. Pha
loang dich mau roi dem do d6 hap thu quang 6
ba budc song 470, 645 va 662 nm.

C,=11,75%Ag, - 2,35%Agy5

C, =18,61%A;,5_3,96%Ag,

C... = (1.000*A,,, - 2,27*C, - 81,4*%C,)/227

_ Cx+c*V*F
m* (100 —w) /100
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Trong doé: X:

Ham lugng carotenoid (ug/g CT);

C,: Ham lugng chlorophyll a (ug/ml);
C,: Ham lugng chlorophyll b (ug/ml);
C,... Ham lugng carotenoid (ug/ml);

V: thé tich dich chiét (ml);
F: hé s6 pha loang;
m: khéi luong mau (g);

A A k) N ‘A
w: d6 Am cua nguyén liéu (%).

2.3.3. Xac dinh crocin toan phin bang
phuong phap do quang phé hap thu phan ti

Crocin toan phadn dugc xac dinh bang
phuong phap do quang phé hép thu phan ti &
bude séng 440 nm. Qua cac nghién ciu trude
day cho thay, thanh phan chinh tao nén mau
vang cho qua danh danh chinh 1a crocin
(Carmona et al.,, 2006; Zhang et al., 2008). Vi
vay, dé thuén tién cho viéc tinh toan, ching toi
coi nhu chat mau chi gébm crocin véi khéi lugng
phan ti 14 977 g/mol va c6 hé s6 hap thu phan
ti 1a 89.000 ml/(cm.mol).

Chiét kiét nguyén liéu 6 diéu kién t6i uu,
loc 14y dich mau. Tién hanh so mau 6 budc séng
440 nm dé xac dinh ham lugng crocin c6 trong
nguyén liéu.

Lugng chat mau dudc tinh theo cong thiic:

AMYV.F
aqa=—
el

Trong d6: a: Lugng chat mau crocin (g); A:
D6 hdp thu quang do dugc tai bubc séng 440
nm; F: D6 pha loang; M: Khoéi lugng phan tii cua
crocin = 977 g/mol; V: Thé tich dich chiét (1);1: bé
day 16p chat mau (cuvet); &: La hé s6 hap thu
89.000

phin ti cua chat mau crocin =

ml/(cm.mol).
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2.3.4. Xac dinh ham lugng lipid toan phan
Ap dung theo TCVN 4072: 1985

3. KET QUA VA THAO LUAN

3.1. Xac dinh mét sé chi tiéu co ban vé
nguyén liéu

Tién hanh thuc hién cac thi nghiém dé xéc
dinh mét s6 chi tiéu co ban vé nguyén liéu tuci
va nguyén liéu kho sau sdy, két qua duge thé
hién trong bang 1:

Bang két qua trén cho thay qua danh danh
tuoi c6 do Am 46,67%, trong khi d6 4m cta qua
danh danh khé duge kiém soat & dudi 10%. Viéc
lam giam ham lugng nudc trong nguyén liéu
khéng nhiing c6 tic dung gitp bao quan nguyén
liéu t6t hon, tranh ndm méc, théi héng, han ché
tac dong cua enzyme ciing nhu cac bién d6i hoéa
hoc c6 thé xay ra trong nguyén liéu ma con tao
diéu kién thuén lgi trong van chuyén, xay nghién.

Mic dua qua danh danh tuoci c6 lugng
carotenoid th&dp hon qua danh danh khé nhung
lugng ch&t mau crocin téng s6 lai cao hon. Diéu
nay c6 thé duge giai thich bdi loai dung méi da
duge st dung dé ngam chiét nguyén liéu 1a khac
nhau. Cu thé, xac dinh lugng carotenoid, dung
moi dugc st dung 12 axeton - day 12 mot dung
méi hiiu cd c6 thé hoa tan carotenoid rat t6t va
ca dau. Trong khi dung méi dude st dung dé xac
dinh lugng chat mau crocin téng s6 1a hé dung
méi ethanol: nuée. V& ban chit, crocin cé cac goc
glucoside vi vay tan tét trong nuéc, ancol va
kém tan trong cac dung moéi it hodc khong phan
cuc. Mat khac, qua danh danh chtta moét lugng
lipid tuong d6i cao (khoang 11 - 13,5%). C6 thé
lugng lipid nay 12 nguyén nhan lam giam su
trich ly chat mau tid mau khoé ra dung méi
ethanol: nuéc, khién luong chat mau crocin téng

Bang 1. K&t qua mot s6 chi tiéu co ban trong qua danh danh tuoi va khé

Chi tiéu

Qua danh danh twoi Qua danh danh kho

D6 &m (%)
Carotenoid (umol/100g chét kho)
Lipid (% chét kho)

Lwong mau crocin téng sé (mg/g nguyén liéu)

46,67 + 0,03 7+0,02
222494 + 67,57 6839,60 + 377,18
10,95+ 0,52 13,52 + 0,65
16,04 + 0,19 14,63 + 0,15

1980
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s6 trong mAu tuoi cao hon, du c6 lugng chat kho
th&p hon mau kho.

3.2. Nghién cttu anh huéng ctia mét sé yéu
t6 cong nghé dén hiéu suat chiét chit mau
tir qua danh danh

3.2.1. Anh hudng cua hé dung méi téi kha
néing chiét crocin tit mau danh danh tuoi,
khé

Tién hanh chiét crocin véi hé dung moi
ethanol: nuéc v6i phan tram ethanol thay ddi tix
0 - 100%. Tu hinh 1 cho thay véi néng do
ethanol thap hon 20% va cao hon 70% thi téng
luong chat mau thu dugdc thap, khoang 2,4
mg/thé tich dich chiét v6i mau khé va thap dudi
5,2 mg/thé tich dich chiét véi mAu tudi.

MAau tuoci thu dudc lugng chat mau cao
nhat & dung moéi c6 ty lé 40% ethanol (7,7
mg/thé tich dich chiét). MAu khé lai cho lugng
chat mau cao nhit ¢ dung moi cé ty 1& 50% (3,9
mg/thé tich dich chiét). Diéu nay cé thé dugc
gidi thich 14 do c4u tao cta crocin gbm 2 phan:
goc glycosyl wa nuéc va phan polyen ciia axit
crocetin ki nudc nén né tan tét trong hé dung
moi gdm nude va ancol. Néu lugng nuée nhiéu,
phan ki nuéc khé tan, néu lugng ancol nhiéu
phan ua nuéc kho tan.

Ham lrgng crocin (mg)
[~] ot N w i 3] [+ “ -] [7-]
§ = P —

Vi vay, lua chon hé dung moi thich hgp
nhat cho chiét xudt chit mau tu qua danh
danh tuoci va kho 14n lugt 1a dung moi ethanol
40% va 50%.

3.2.2. Anh hudng cua ty Ié
méi/nguyén liéu téi kha ning chiét crocin

dung

St dung hé dung moi 40% ethanol v6i mau
tuoi va 50% ethanol cho mau kho, tién hanh
chiét crocin véi ty 1& dung moi/nguyén liéu khac
nhau. Két qua dugc thé hién trong hinh 2:

Két qua thi nghiém trén cho thay: khi ting
thé tich dung méi thi lugng chit mau thu dudge
cang 16n va dat cao nhat 6 ty 1& 20 ml/g déi véi
nguyén liéu tuoi va 25 ml/g déi véi nguyén liéu
khd. Nhung khi tiép tuc tang thé tich dung mai
thi lugng chat mau thu duge lai c6 xu hudng
giam nhe.

DPiéu nay dugc giai thich do lugng chat mau
tan vao dung moi da dat to6i da va khi tiép tuc
tang thé tich dung méi thi su tdng ham lugng chat
mau 1a khong dang ké. Thé tich dung méi qua 16n
c6 kha ning giy bao hoa va lam giam lugng chat
mau khuéch tan vao dung méi. Vi vay, dé via
dam bao hiéu sudt trich ly chdt mau, vita dé tiét
kiém dung méi, ching t6i quyét dinh lua chon ti 1&
20 ml dung moéi/g nguyén liéu tuoi va 25 ml/g déi
v6i nguyén liéu kho.

Hinh 1. Anh huéng ctia néng dé ethanol d&én lugng chit mau
tit dich chiét qua danh danh tuei va khé
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Hinh 2. Anh huéng ctia ty 1é dung méi/nguyén li¢u

dén lugng chat mau crocin trong dich chiét qua danh danh

3.2.3. Anh hudng cta nhiét d¢, thoi gian
chiét téi kha nédng chiét crocin

Trong qua trinh ngam chiét, yéu t6 nhiét do
va thoi gian c6 anh hudng 16n dén ham lugng
ch&t mau thu duge. Khao sat thoi gian ti 30 -

90 phit, nhiét d6 tu 30 - 80°C, hé dung méi 40%
ethanol v6i mau tuoi, ti 16 20 ml/g mau va 50%
ethanol cho mau khd, ti 1& 25 ml/g mau. Két qua
thi nghiém duge thé hién trong bang 2 véi mau
tuoi va bang 3 v6i mau khé.

Bang 2. Anh hudng cta nhiét d9, thoi gian chiét
t6i kha nang chiét crocin trong mau tuoi (mg/g nguyén liéu)

Thoi gian Nhiét do
(phut) 30°C 40°C 50°C 60°C 70°C 80°C
30 8,17¢ 9,09 5,65° 6,36° 7,25° 8,44°
45 9,34% 9,99° 6,85% 6,76" 8,48° 9,21°
60 9,10 8,85% 6,56° 6,52" 7,61% 8,43°
75 9,53 9,21° 6,97° 7,20° 8,32% 9,62°
90 8,70° 9,10 6,91° 6,76" 7,74° 8,11%

Ghi chii: Céc s6'liéu theo cot c6 chii c4i mii khac nhau la cé gi4 tri khac nhau cé ¥ nghia 6 miic ¥ nghia o = 5%

Bang 3. Anh huéng ctia nhiét do, thoi gian chiét
t6i kha nang chiét crocin trong mau khé (mg/gam nguyén liéu)

Thoi gian Nhiét do
(phut) 30°C 40°C 50°C 60°C 70°C 80°C
30 3,38 6,08" 4,59° 3,90° 8,50° 6,03
45 2,09° 5,86 4,97° 4,38° 7.77° 4,77°
60 5,33° 7,34° 5,99° 6,12 9,37° 511°
75 2,89% 5,99 4,75 5,08 8,47° 4,29
90 3,06° 5,10 4,89° 4,90° 8,61° 4,40°

Ghi chii: Céc s6'liéu theo cot c6 chit cai mi khac nhau la c6 gia tri khic nhau cé ¥ nghia 6 mitic o = 5%

1982
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Két qua thi nghiém cho thay: véi déi tuong
qua danh danh kho viéc gia nhiét lam tang
lugng chat mau thu dugc trong qua trinh chiét
xuat. Tuy nhién nhiét d6 qua cao (hodc qua
thdp) thoi gian qua ngén (hodc qua dai) ciing
lam anh hudng dén lugng chat. Lugng chat mau
thu dudc cao nhat ¢ 40°C trong 45 phut déi véi
mau tudi va 70°C trong 60 phut d6i véi miu
khé. Su khac nhau vé nhiét d6 va thoi gian trich
1i t61 vu véi nguyén liéu tudi va nguyén liéu kho
12 do trong mau tudi van con nudc, ma nudc 1a
mot phan trong dung méi trich li, chinh vi vay
chat mau dé& va nhanh khuéch tan vao dung méi
hon so v6i mau khé.

3.3. Nghién cttu khao sat dé bén cua chat
mau crocin § cac diéu kién khac nhau

3.3.1. Khao sat do bén cua chit mau crocin
J'thoi gian va nhiét dé khac nhau

Tién hanh khao sat do bén ctia chat mau &
diéu kién ti nhiét do6 phong dén 100°C trong cac
khoang thdi gian tit 60 - 140 phut. K&t qua thé
hién 6 hinh 3.

Két qua cho thiy su hao hut ctia chat mau &
cac muc nhiét do 1a khéng dang ké. 0 nhiét do
phong (khoang 25 - 30°C) va nhiét do 40°C lugng
chat mau gan nhu khéng bi hao hut va chi gidam
nhe khi nhiét d6 trén 80°C tit phit 100 trd di. O
100°C, sau 140 phut, ham lugng chit mau con
lai sau hao hut van dat gin trén 85%. Thi

nghiém nay cho thay d6 bén ctia chat mau
crocin véi nhiét do va thoi gian 1a tuong déi tot.
Do vay, tiém ning ting dung nhuém mau trong
cac quy trinh céng nghé san xuét thuc pham c6
qua trinh gia nhiét véi nhiét d6 duéi 100°C cua
hat danh danh 14 r&t rong md.

3.3.2. Két qua nghién citu khio sat dé bén
cua chat mau crocin é pH khac nhau

Tinh én dinh mau sic véi do pH cta moi
truong 1a mot dic tinh v6 cling quan trong cta
bat cti chat mau nao. Tién hanh khao sat d6 bén
cta chat mau 6 diéu kién tit pH =2 - 8.

Két qua thé hién ¢ hinh 4 cho thdy, chit
mau bi bién d6i sic d6 manh nhat trong khoang
mdi trudng rat axit véi pH = 2; 3; 4, sau 12 ngay
theo doi, ham lugng chat mau con lai sau hao
hut dao dong trong khoang tu 28,32 - 44,29%.
Tuy nhién, 6 cAc mdi trudng trung tinh téi kiém
v6i khoang pH tit 5 - 8 thi chat mau lai kha bén
va 6n dinh, sau hao hut lugng ch&t mau con t6i
75,33%.

Két qua nay cho thay kha ning tng dung
manh mé cua chiat mau crocin trong linh vuc
nhudm mau cho cac nhém san phidm cé tinh
kiém va trung tinh.

4. KET LUAN

TU nhiing k&t qua thu dude cho thay qua
danh danh 1a mot loai nguyén liéu tiém ning
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Hinh 3. K&t qua do bén ctia chat mau crocin & cac diéu kién
nhiét d¢ va thoi gian khac nhau
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Hinh 4. Khao sat do bén ctia chat mau crocin

& cac diéu kién moi trudng pH khac nhau

cung cdp lugng 16n crocin véi ham lugng 1én téi
16,04 mg/g v6i nguyén liéu tuci va 14,63 mg/g
v6i nguyén lidu kho. Hidu suit chiét crocin cao
nhat khi chiét véi hé dung méi 40% ethanol, ty
1é dung méi: nguyén liéu, diéu kién chiét tuong
ting cho nguyén liéu tuoi va kho lan lugt 1a 20
ml/g tai 40°C trong 45 phuat; 25 ml/g tai 70°C
trong 60 phut.

Cac khao sat con cho thidy crocin tucng d61
bén véi nhiét d6 dusi 100°C trong thoi gian 140
phit. Vi vay, crocin c6 thé tng dung dudc trong
qua trinh thanh trung va tiét tring ma khéng
anh hudéng nhiéu dén chat lugng ctia chat mau.
Bén canh dé, crocin con kha bén trong diéu kién
pH axit yé&u, trung tinh va kiém. Qua d6 c6 thé
nhan thdy tiém n#ing tng dung crocin trong
nganh céng nghiép thuc phdm la rat 16n.
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