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TOM TAT

Nghién ctu nay tién hanh thir nghiém tang quy mé san xudt clia qué trinh chiét xuat chat mau
carotenoid tur 3 loai bi dd khac nhau (bi Vam Rang (C. maxima), bi hé 16 (C. moschata) va bi Nhat
(Delica)). V&i cac diéu kién tach chiét phu hop, bot bi dugc chiét vai dung méi con 96° véi ty 1é
dung mdi/nguyén liéu la 12/1 mL/g & nhiét do 50 °C trong vong 60 phut. Ham lugng carotenoids
(7,5-8 mg/mL) va hiéu qua qua trinh chiét ctia cao mau (88,37 mg/g) clia bi h6 16 la cao nhét. Gia tri
ham luong chat mau carotenoid ciing nhu thanh phan cao mau dugc danh gid thong qua phuong
phép quang phd hdp thu UV-Vis & cac budc song 432, 444 va 468 nm va phuong phép sdc ky 16ng
hiéu nang cao (HPLC) v&i hé dung mai gidi ly isopropanol: MeOH (2:98), xac dinh tai budc séng
hédp thu 450 nm. Két qua do clia 2 phuong phap cling phu hgp véi nhau déu cho cuing mot xu
hudng la bi hé 16 c6 ham luong hoat chéat carotenoids téng la cao nhat. K&t qua cho thay thanh
phan carotenoids phuc tap cla 3 loai bi, trai dai & cac thai gian luu khac nhau chiing té c6 nhiéu
cau tric dan xudt véi do phan cuc khac nhau. Bay la tién dé cho cac nghién cliu sau hon vé nguén
nguyén liéu chat mau ty nhién ndi chung va chdt mau carotenoids noi riéng. Ngoai ra cling can

c6 thém céc nghién cliu dé tang cudng dod bén clia cac thanh phan clia cao mau carotenoids.
Tu khoa: Bi do, Cucurbita pepo, carotenoids, chat mau, HPLC

GIGI THIEU

Bi d6 c6 ngudn gbc ti Trung My, gém 2 loai phé bién
nhit & vung nhiét d6i 1a Cucurbita pepo va Cucur-
bita moschata, loai rau an qua thudc ho bau bi (cu-
curbitaceae) ! dugc trong va st dung rong rai trén thé
gidi. Céc nghién ctiu cho thdy bi d6 6 ham lugng chit
dam 0,8-2%, chit béo 0,1-0,5%, duong & bot chiém
3,3-11% va cac khoang chat P, Mg, Na, K. Thit bi
do 1a nguodn cung cdp Vitamin A, déng vai tro quan
trong cho thi gidc, tang trudng xuong va su sinh san,
tham gia tong hop protein, diéu hoa hé mién dich,
béo vé da. Trong bi d6 con chlia mot chat can thiét
cho hoat dong ctia ndo b9, d6 la acid glutamic, dong
vai trd quan trong trong viéc boi dudng than kinh?2.
Bi 6 ¢6 mau vang cam déc trung va cac nghién ctu
da xac dinh 1a céc hoat chit thudc ho carotenoids va
thanh phan chinh 1a B-carotene va lycopene®*. Mot
s6 nghién ctiu khac cho thdy con c¢é ham lugng 16n
ctia lutein va con c¢6 mét s6 nhém khéc véi ham lugng
nhé nhu neoxanthin, violaxanthin, lactucaxanthin,
o-cryptoxanthin, B-cryptoxanthin va cdc dan xudt 8-
carotene nhu 5,6-epoxide, @-carotene, 9Z- [3 -carotene
and 15Z--carotene *~. Carotenoids viia déng vai tro
1a mot chit mau ty nhién v6i ph6 mau vang-vang cam,
lai 1a mot hoat chat khang oxi héa manh, dugc xem
nhu tién chét vitamin A. Ching dugc st dung trong

cdc san phdm chiic nang va dugc phdm d€ chim séc
cac bénh lién quan mit, tim mach.

Mot s6 nghién cdu trong va ngoai nudc ciing tach
carotenoid bang phuong phap CO, siéu t6i han tit bi
ngod (Cucurbita moschata Duch) 89 Cac nghién ctiu
ctia nhém H. Dietrich, M. Hey va cong su ciing da
nghién ctiu vé€ nude va ba ép cua bi ngd, thanh phan va
ndng do cua ching phu thudc nhiéu vao giéng bi ngd
va cdch chébién 1. Sy khac biét dang ké cho thdy ham
lugng carotenoid thay d6i tit 8 mg/L dén 173 mg/L.
Ham lugng dudng tong tuong tng ti 7,8 - 60,8 g/L.
Do ham lugng dudng thip nén nudc ép bi ngé co thé
12 mot ngudn thich hop cho d6 uéng c6 calo thap®°.
Tai Viét Nam giong bi d6 phd bién 1a bi vam rang véi
hinh dang trai tron, det va c6 khia. Thoi gian gan
day c6 giong bi dai ciing da dugc trong rong rai khu
vic Bong Nam b¢ va cao nguyén. Céc nghién ctiu vé
d6i tugng bi nay trong nudc chua nhiéu, da cé nhiing
nghién cuu tap trung x4y dung diéu kién tach chiét
chit mau carotenoids nay nhung chua danh gia do
bén ciing nhu thanh phan cu thé 1am nén hoat tinh
sinh hoc ctia chung. Vi vay, dé tai nay tip trung su
dung nhiing di€u kién tach chiét ctia nhiing nghién
ctiu trudc!! khi xay dung quy trinh trich ly hén hgp
chit mau carotenoids tii bi do dai tai Viét Nam dé
danh gia nhiing thanh phan c6 hoat tinh sinh hoc va
d06 bén ctia chit mau tach chiét duogc.

Trich dan bai bdo nay: Anh P N Q, Thi Hong Nhan L. Tach chiét va danh gia thanh phan chat mau
carotenoids ti bi d6 (Cucurbita pepo). Sci. Tech. Dev. J. - Eng. Tech.; 2(S12):SI15-SI20.
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VAT LIEU VA PHUONG PHAP

Nguyén liéu: Bi ho 16 (C. moschata) dugc trong &
Tién Giang, Bi vam ring (C. maxima) dugc trong &
Kién Giang, va bi d6 Nhét (Delica) dugc trong & Da
Lat. Bi dugc thu hoach sau 4 thang trong, trdi gia
¢4 vo cling mau vang, c6 phin tring va cudng vang.
Quy trinh chiét chdt mau carotenoids dugc stt dung
theo nghién ctiu trudc ctia Wellburn®. Bi do thai lat
mong 2-5mm, sdy va nghién min thanh bot bi véi
kich thudc hat nho hon 1 mm. Boét bi dugc chiét
bing c6n 96° véi ty 1é dung moéi/ nguyén liéu 1a 12/1
mL/g & 50°C trong 60 phut (5g/mé). Dich mau dugc
loai dung méi bang c6 quay chan khong d€ thu cao
mau d4m déc. Ham lugng chit carotenoids dugc xac
dinh bing phuong phap do quang phd hép thu tai 2
budc song hép thu cuc dai 648 va 666 nm dua theo
céng bo clia Wellburn®. Hiéu qua chiét chit mau (H)
va nong d¢ carotenoids téng (C;) dugc tinh dua trén
lugng carotenoids tdng thu duoc so véi nguyén liéu
kho tuyeét d6i®. Mau sic ngoai quan dugc do trén méy
Minolta CR-400 v6i khong gian mau CIE LCh.
Thanh phin va ham lugng carotenoids trong mau
dugc xdc dinh dya theo quy trinh cta Vién Kiém
nghiém thu6c Tp. H6 Chi Minh. Maa dugc xy ly tach
béng chloroform, lam khé va hoan tan lai bang iso-
propanol, sau d6 phén tich trén mdy sic ky 1ong hiéu
nang cao HPLC Agilent 1260, c6t C18 pha ddo, ddu do
DAD, hé dung méi giai ly isopropanol: MeOH (2:98)
va xac dinh tai budc séng hdp thu 450 nm. Ham lugng
céc thanh phén dugc tinh dua trén dién tich peak va
quy vé B-carotene.

KET QUA VA THAO LUAN

Panh gia so b thanh phan dich chiét va cao
chat mau

Nghién cttu thii nghiém tién hanh trén dich chiét ctia
3 loai bi d6 tuoi va kho. Phd hip thu lu6n xuét hién 3
dinh tai budc séng hdp thu 432, 444 va 468 nm, la ddu
hiéu sy c6 mat ctia ho chat mau carotenoids trong san
phém (Hinh 1), phtt hgp v6i cdc nghién ctiu trude day
cling véi budc séng hap thu 428-480 nm >, Ngoai ra,
cac nghién ctiu khac ciing cho thdy sy ton tai ctia mot
s6 daf xudt cta chlorophylls va xanthophylls, ving
dinh hép thu nho tai 664 nm”.

Dich mau c¢6 mau vang cam, cho thdy thanh phin
chinh 13 hén hgp ctia carotenoids véi dinh gitia (tai
444 nm) 1a B-carotene va lutein. Gid tri ham lugng
carotenoids téng trong bot bi kho duge stt dung nhu
ham lugng téng ctia nguyén liéu nghién ctu. Bi ho 16
cho gid tri ham lugng chit mau cao nén st dung lam
d6i tugng chinh cho khéo sat vé thanh phén tiép theo.

Sl16

Thi nghiém ting quy mé qua trinh chiét
V6i cac diéu kién chiét da dugc khao sat, nghién ctiu
dugc thuc hién 1ap lai 10 14n va két qué cho thédy
céac thti nghiém c6 d¢ ldp lai t6t. Nong do chit mau
carotenoids téng c6 gid tri trung binh C; 13 8,152 +
0,161 mg/mL, hiéu qua chiét chit mau H la 86,989
+ 4,328 mg/g. D€ dé dang khi nghién ctu thanh
phén va ting dung trén thuc t& nghién ctiu tién hanh
thti nghiém tang quy mo qua trinh chiét. Khi ting
quy mo chiét 1én thi c6 sy thay ddi rd rét trong hiéu
qua chiét. Ham lugng chit mau carotenoids trong 1an
chiét 1 tang khi tdng quy moé 1-3 lan, nhung sau d6
gidm manh (Hinh 2).

Su gidm ham lugng mau c6 thé do thé tich chiét 16n,
cac thao tac thuc hién trong mai truong dnh sang nén
c6 thé gay phan hiiy chit mau. Tuy nhién hiéu qua thu
chit mau so véi nguyén liéu (H) ciing ting (Hinh 3)
khi ting quy mo.

Su ting quy mo da lam gidam thét thoat dich chiét
trong qua trinh chiét nhu bam vao ba, that thoat theo
dung cu... Cic yéu t6 nay anh hudng 16n véi quy mod
thi nghiém nho nhung st dung cac dung cu khdng
phu hop.

Céc khéo sit trén chi thuc hién chiét dich mau tu
nguyén liéu 1 14n, nhung néu ldp lai chiét tdn dung
trén cung ba va thém 2 14n nia thi hiéu qua thu chat
mau khong cao vi cac 1an sau ham lugng mau rat thip
(Hinh 3). Khi tinh t6ng lugng mau chiét dugc thi
thé hién r6 viéc tdn dung ba dé€ chiét 1a khong hiéu
qua, chi tang thém khoang 20% lugng mau so véi
lan chiét dau tién, trit quy mo x10 thi hiéu qua ting
thém khoang 35% (Hinh 3). So véi quy mé tang 10
lan nhung chi 1 14n chiét thi hiéu suit 1a 34,7%. Tuy
nhién, qua trinh chiét con bi tdc ddng nhiéu yéu t6
dan dén suy gidm chét lugng chit mau. Céan c6 cic
nghién ctiu sau hon trén cic hé théng chin sing dé
dam bao do bén mau ciing nhu chit lugng san phdm.

Tinh chat dich chiét va cao mau

Dich chiét dugc loai b6t dung moi d€ thu cao mau.
Lugng dung moéi con lai khoang 23-25% cén, di€u nay
giup cho cao mau c6 d6 nhét giam, dé dong rot va
ciing nhu khéang vi sinh t6t hon. Tuy nhién, qua trinh
loai dung moi c¢6 thé lam bién d6i manh ham lugng
carotenoids tong trong san phdm cao mau. Diéu nay
6 thé thdy qua viéc gidm thé tich nhung ndng d¢ caa
carotenoids téng ting khong dang ké do qua trinh loai
dung moi kéo dai ¢ nhiét d6 50-60 °C va anh hudng
ctia dnh sdng nén cdc carotenoids bi bién ddi manh.
Su bién d6i nay cang phu thudc vao tling loai bi khac
nhau.

DE c6 céi nhin téng quat vé 3 loai nguyén liéu dang
nghién ctiu nén thuc hién trich so b dé€ thdy ham
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Hinh 1: Phé héap thu cia dich chiét bét bi.
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Hinh 2: Anh huéng ctia quy mé chiét d&n ham lugng chat mau.
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Hinh 3: Anh huéng cia quy mé chiét dén hiéu qua thu chat mau.
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Hinh 4: Ham lugng carotenoid trong 3 loai bi.
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lugng ctia tling loai nguyén liéu va loai bi nao c6 ham
lugng vugt troi hon véi quy mo 5g/me.

Dua vao Hinh 4 cho théy hiéu qua trich chit mau trén
3 loai bi khdc nhau va bi ho 16 ¢6 hiéu qua trich cao
nhét bén canh d6 bi vam rang cting c6 hiéu qua trich
chéit mau khd cao, nhung bi Nhat (Delica) lai c6 hiéu
qua trich chit mau thap hon 2 loai bi kia.

Cac nghién citu vé tinh chit co ban ctia dich chiét va
cao mau ctia cac loai bi chi cho thiy mau sic ctia dich
chiét di tit vang sam dén vang anh xanh, mau sic ctia
cao mau di tii vang tuci dén vang dam (Hinh 5), ham
lugng carotenoids tdng ctia bi h6 16 1a cao nhét. D€ co
thé ddnh gid thanh phén cta dich chiét va cao mau,
cac san phdm cao mau ti bi d6 dugc ddnh gia bing
phuong phép sic ky long hiéu ning cao (HPLC) tai
budc s6ng 450 nm va so sanh véi B -carotene va lutein
chuén. Két qua cho thdy thanh phén carotenoids phtc
tap cta 3 loai bi, trai dai & cac thoi gian luu khac nhau
chiing t6 ¢6 nhiéu cdu triuc dan xudt véi d6 phan cuc
khéc nhau. Piéu nay cho thdy san phdm la hén hgp
nhiéu ciu tric din xuft cta carotenoids, tuong dong
Vv6i céc cong bo bi d6 trude day®. Mau chuén lutein va
B-carotene dugc phan tich, cho peak tai thdi gian luu
2,26 va 19 phut (Hinh 6). Phé d6 cho thdy thanh phén
caroteinoid ctia bi d6 cha yéu dang phan cuc, dong
phén cua lutein, tuong ting vung thdi gian luu thap.
O bi vam rang thi thanh phén & thai gian luu 4,25
pht ciing cao hon. Thanh phan f-carotene khong
cao trong thanh phén ctia bi do, thé hién qua do cao
clia cac peak tai thoi gian luu 19 phut. Ddc biét, bi
ho 16 xuét hién thém mot peak khac tai thoi gian luu
khoang 18,1 phut, du doan la déng phan phan cuc
thép ctia B-carotene. D8i v6i bi ho 16 thi thanh phin
B-carotene chiém uvu thé hon cac thanh khéc, 1én dén
30,96%. Trong khi d6, bi Nhat thi lutein chiém uu thé,
1én dén 24,36%.

Ham lugng carotenoids tong dugc tinh dya trén téng
dién tich ctia cdc peak carotenoids trén phd va quy
vé duong chufn cta fB-carotene. Két qua cho thdy
ham lugng téng carotenoids ctia bi ho 16 1a cao nhét,
lén dén 6,253 pg/mL cao. Cac két qua nay thdp hon
cdc gia tri ndng do xac dinh bang phuong phip quang
phd hdp thu UV-Vis st dung cong thic tinh todn cta
Wellburn®. Diéu nay c6 thé 1a do sy thét thodt miu
trong qua trinh xu ly trdi qua nhiéu giai doan, bén
canh do su khac nhau vé€ d¢ nhay tin hiéu cing nhu
d¢ chinh xdc ctia phuong phép nén cac két qua bing
HPLC thép hon. Tuy nhién, ca hai phuong phap déu
cho cting mét xu huéng la bi h6 16 ¢6 ham lugng hoat
chit carotenoids tdng 1a cao nhit.

KET LUAN

Dé tai da thii nghiém ting quy mo tach chiét cting nhu
danh gid thanh phin hofi hgp chit mau carotenoids

Si18

ti ba loai bi d6 (Cucurbita pepo L.) trong d6 Bi ho
16 cho két qua t6t nhédt nén dugc chon lam nguyén
liéu cho céc khao sat ké tiép. Tl nguyén liéu dugc sdy
kho va quy trinh da dugc x4y dyng san, san phdm cao
mau dugc danh gia thanh phan thong qua hai phuong
phép quang phd hip thu va sic ky long hiéu nang cao
cho thdy thanh phan f-carotene chiém uu thé hon
céac thanh khéc, 1én dén 30,96%. T cic két qua trén,
nhoém nghién ctiu c6 thé tiép tuc cdc khao sit ting
dd bén cho cac cao mau khi st dung ciing nhu dinh
hudng khao st thém cac hoat tinh ctia cdc thanh phan
¢6 trong nguodn chit mau tu nhién phong phd nay.

LO1 CAM ON

Nghién ctu dugc tai trg bdi Truong Pai hoc Bach
Khoa, PHQG-HCM trong khuén khé Dé tai ma sé
T-KTHH-2018-35.

Xin cdm on ThS. Nguyén Thi My Nhién va céc ban
trong phong thi nghiém héa hitu co da ho trg trong
qua trinh chuén bi nguyén liéu.

XUNG POT LO1 iCH

Nhoém tac gid cam két khong c6 sy xung dot 1gi ich.

DPONG GOP CUA CAC TACGIA
o Tac gid Phan Nguyén Quynh Anh: chuén bj thi
nghiém, thu thap s6 liéu, viét bai.
o Téc gid Lé Thi Hong Nhan: viét va chinh stia bai
bdo.
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ABSTRACT

In this paper, the extraction of carotenoids colorants from three types of pumpkin (Vam Rang (C.
maximay), ho lo (C. moschata) and Japan pumpkin (Delica)) were investigated to scale up. With
suitable conditions, the pumpkin powder should be extracted with alcohol 96° with a solvent /
material ratio of 12/1 mL/g at 50°C for 60 minutes. The content of carotenoids (7,5- 8 mg/mL) and
the extraction efficiency of the color extract (88,37 mg/g) of ho lo pumpkin was the highest. The
carotenoid concentration and extraction efficiency were determined by UV/Visible spectroscopy
(432,444 and 468 nm), and high performance liquid chromatography (the mobile phase condition
isopropanol/MeOH:2/98, 450 nm. The results of the two methods were also suitable for each other.
The results showed that the complex carotenoids were composition of 3 types compounds. In
addition, more research is needed to enhance the durability of carotenoids.
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