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TOM TAT

Gac (Momordica cochinchinensis Spreng.) la qua chira ham luogng carotenoid rit cao. Pay la
cac hop chit co loi cho stic khoe ciing nhu hd trg didu tri mot s6 loai bénh. Hién nay, mang géac da dugc
ché bién thanh nhiéu loai san pham dé img dung trong thuc pham, dugc pham ciing nhu my pham. Tuy
nhién, vo gac lai bi loai bo mac du cé chira mot ham lwong khé cao céc carotenoid. Trong nghién ciu
nay, cac phuong phap say va phuong phéap chiét tach khac nhau da duoc khao sat nham han ché sy phan
hity va tang hiéu suét thu hdi carotenoid tir vo gac. Qué trinh vi bao carotenoid bang hdn hop protein va
gom arabic ciing dugc nghién ciru nham giam su phan hity carotenoid trong thoi gian bao quan. Két qua
cho thay phuong phap sdy bang khong khi néng (80°C, 4 gid) ¢ thoi gian ngin nhat va thu duoc vo
gac kho c6 ham lugng carotenoid cao nhat. Trong cac phuong phép chiét tach, phuong phap sir dung
dung moi ethyl acetate két hop séng siéu &m (250 W, 80 phdt) c6 hiéu suat chiét tach cao nhét. Viéc sir
dung mang bao 1 protein va gém arabic két hop véi siy phun cho hiéu qua vi bao tét véi carotenoid va
lam giam dang ké su phan hity cua carotenoid trong qua trinh bao quan so vai san pham khong duoc vi
bao.
Tir khod: vo gac, carotenoid, sdy, tach chiét, vi bao, bao quan.

Nhgn bai: 14/03/2019 Hoan thanh phdn bién: 28/03/2019 Chdp nhgn bai: 31/03/2019

1. MO PAU

Gac (Momordica cochinchinensis Spreng.) 13 mot loai cay day leo nhiét d6i c6 ngudn
gdc & Nam va Dong Nam A. Nhiéu nghién ciru da chi ra rang qua gac 1a mot nguon nguyén
liéu ty nhién chua rat nhidu carotenoid. Thanh phan cé gia tri nhat cua qua gic la mang hat,
day 1a bo phan chira ham lugng lycopene va beta-carotene rét cao (Ishida va cs., 2004; Vuong
va cs., 2006 ). Mang hat mau do6 duoc st dung cho cac mon dn hodc ché bién thanh bot va dau
gic st dung cho thuc pham, my phdm va dwoc pham (Kha va cs., 2013). V6 qua géc, bo phan
chiém t6i 15% trong lwong qua thudng bi loai bo va coi nhu chét thai hodc duoc sir dung lam
thirc an chan nuéi (Chuyen va cs., 2015). Tuy nhién, v6 gac da duoc ching minh 1 c6 chua
mot luong dang ké céc carotenoid bao gom lycopene, beta-carotene va lutein (Kubola &
Siriamornasta, 2011). Lycopene, beta-carotene va lutein 1a cac carotenoid chinh trong qua gac
da thé hién nhiéu hoat tinh sinh hoc c6 loi. Vi du nhu lycopene s hitu kha ning khang oxy
héa cao va ¢ cac chirc ning sinh hoc nhu cac hoat dong bao vé tim mach, chéng viém va
chéng ung thu (Bhuvaneswari & Nagini, 2005), trong khi beta-carotene va lutein di dugc sir
dung rong rai trong diéu tri cac bénh vé mat (Vuong va cs., 2002). C4c carotenoid tu nhién
chu yéu duoc lay tir tréi cdy, rau va tao, nhung gan diy cac san pham phu tir san xuat néng
nghiép va thuc pham da duoc coi 1a ngudn carotenoid tiém nang va cac hop chat hoat tinh sinh
hoc khéc (Wijngaard va cs., 2012).
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Vi carotenoid 1a cac hop chét rat dé bi phan huy bai cac yéu té nhu nhiét d6, anh séng
va oxy nén di c6 rit nhiéu phuong phap siy khac nhau dwoc nghién ciu nhiam giam thiéu su
phan huay cac carotenoid trong nguyén liéu nhu say bang khdng khi néng, siy chan khong, say
thang hoa hay sdy bom nhiét (Caparino va cs., 2012; Siriamornpun va cs., 2012). Cac phuong
phép chiét tach sir dung nhiét do thap hoic str dung cac yéu tb hd trg nhu song vi ba, song siéu
am nham rat ngan thoi gian tach chiét ciing da dwoc ung dung dé tranh 1am phan huy va ting
hiéu suat thu hdi cac carotenoid (Wijngaard va cs., 2012). Déi vai viéc bao quan carotenoid,
ngoai bao quan ¢ nhiét d6 thap hoic dung céc loai bao gdi kin tranh tiép xtc vai oxy va anh
séng thi gan day cdng nghé vi bao carotenoid bang cac loai mang bao sinh hoc khac nhau di
ching to dugc hiéu qua tét trong viéc ngan chan sy phan hiy cac hop chét nay trong qué trinh
bao quan (Kha va cs., 2015).

Dua trén cac minh chiing vé ham lugng dang ké cua carotenoids trong vo gac, nghién
ctru nay duoc thyc hién dé xac dinh cac phuong phap phu hop nhat dé lam khd vo géc, chiét
tach céc carotenoid va phuong phap vi bao cac carotenoid thu dugc.

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Noi dung

Nghién ctru cac phuong phép sdy khac nhau dé tim dugc phuwong phap tot nhat lam
giam sy phéan huy carotenoid trong vo gac kho.

Nghién ctru st dung dung mdi pht hop va phuong phap tach chiét phu hop dé thu hoi
t6i da carotenoid tir vo gic.

Vi bao carotenoid nham han ché sy phan huy carotenoid trong qua trinh bao quan.
2.2. Nguyén vat liéu

Cac loai dung moi nhu acetone, ethanol, hexane, methanol va ethyl acetate dugc mua
tir cong ty Merck Millipore (Bayswater, VIC, Australia). Cac chit chuan nhu beta-carotene,
ABTS (2, 2'-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid) diammonium) dwgc mua tir
codng ty Sigma-Aldrich (Castle Hill, NSW, Australia).

Qua gic dugc thu hoach & giai doan chin hoan toan (vo qua c6 mau dé hoan toan) tir
nodng trai tai bang New South Wales (NSW), Australia, sau d6 vo gic dugc tach riéng va siy
kh, nghién, sang dé thu duogc hat c6 kich thude 0,25 - 0,5 mm va tron déu thanh mot 16 dong
nhit. Vo gic sdy kho duoc bao quan trong tai kin hit chan khong trong tu dong & -18°C trudc
khi chiét xuat.

2.3. Phuong phap thiét ké thi nghiém
- Cdc phwong phdp say

Say bang khong khi néng: Cac mau vo gac dugce sdy kho trong 16 sdy bang khdng khi
nong (CDWF 24, Labec Laboratory Equipment, Marrickville, NSW, Australia) ¢ nhiét do
80°C.

Say chan khong: Céc mau vo gic duge siy kho trong diéu kién chan khéng (20 + 2
KPa) trong 10 siy chan khéng (VORD-460-D, NSW, Australia) ¢ nhiét 6 50°C.

S4y bang bom nhiét: Cac miu vo gic duoc siy kho bang ludng khong khi c6 do 4m
thdp (d6 am tuong dbi 1a 30 + 2%) trong may sy bom nhiét (MK2-75, Greenhalgh Cold Pty.
Ltd., Caloundra, QLD, Australia) ¢ nhiét d6 30°C.
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Séy thiang hoa: Cac mau vo gic dugc lam dong lanh hoan toan trong ti dong (Aurora
FR393, Westinghouse Electric Corp, Sydney, NSW, Australia) ¢ -18°C, can trong cac khay
sdy va sau d6 sdy kho trong trong may sy thing hoa FD3 (Rietschle Thomas Australia Pty.
Ltd., Seven Hills, NSW, Australia).
- Chiét xudt véi cac dung moi khac nhau

Céc thi nghiém budc dau vai cac ty 1é dung moi va nguyén liéu khac nhau cho thay
hiéu suét chiét tach carotenoid tir vo gac cao nhat o ty Ié dung méi/nguyén lidu 1a 1/80 (g/mL).
Do vay, dé nghién ctu anh huong cia cac dung méi dén hiéu suat thu hoi carotenoid, mdi 01
gram vo6 gac kho duoc chiét xuat bang 80 mL dung méi hitu co: hexane, acetone, ethyl acetate
va ethanol trong céc c6 khudy tir & nhiét @6 20°C trong 150 pht. Hn hop chiét sau d6 duoc
loc bang gidy loc 6 13 loc kich thudc 0,45 um dé thu duoc dich chiét ding cho phan tich tong
ham luong carotenoid va hoat tinh chdng oxy hoa.
- Chiét xudt véi cac phwong phdp khéc nhau

Cac diéu kién chiét tach phi hop nhit cho viéc tach chiét sir dung su hd tro cua song
vi ba va song siéu am duoc xac dinh théng qua céac thi nghiém khao sat ban dau. Thong sé chi
tiét cua cac phuong phap chiét tich nay dugc trinh bay dudi day.
- Chiét xudt c6 hd tror bang séng vi ba

MJi 01 gram vo gac kho dugc chiét xuat véi 80 ml ethyl acetate trong binh nén dugc
nit bai soi thuy tinh. Viéc chiét xuat duoc thyc hién trong 10 vi séng (Sharp Carousel, Abeno-
ku, Osaka, Nhat Ban) duoc dit trong tu hit. Lo vi song dwoc van hanh ¢ 360 W theo ché do gian
doan vai 30 gidy gia nhiét va 30 gidy nghi dé tranh 1am qué nong hdn hop chiét. Sau thai gian
chiét tach 1a 25 phat (khi nhiét do dich chiét dat toi 60°C, pha long duoc tach va loc bang gidy
loc cellulose 0,45 um) dé xac dinh tong ham lugng carotenoid va kha ning chéng oxy hoa.
- Chiét xudt c6 hé trg bang song siéu am

MGi 01 gram vo gac kho duogc chiét xuat véi 80 mL ethyl acetate trong binh non duoc
nit boi soi thuy tinh va duoc dit trong bé siéu am (Soniclean 1000HD, Soniclean Pty Ltd,
Thebarton, SA, Australia) dé chiét xuat carotenoids. Viéc chiét xuat dwoc thuc hién ¢ 20°C
v6i muc cong suat 250 W trong thoi gian 80 phut. Pha long sau dé dugc tach va loc bang gidy
loc cellulose 0,45 um dé phan tich cac chi tiéu.
- Vi bao va bdo quan bt vi bao carotenoids

Vit liéu dung 1am mang vi bao 1a hdn hop gdm whey protein c¢o dic va gdbm arabic
véi ty 18 7: 3 (w/w) duoc ddng hoa bing may ddng héa Silverson LART (J L Lennard Pty. Ltd.,
Silverwater, NSW, Australia) vai toc d6 5.000 vong/ph(t trong 10 phat. Dau chira carotenoid
thu duoc tir vo gac sau d6 dugc nho giot vao dung dich mang vi bao dé tao thanh nhii twong.

Nhil twong chira dau giau carotenoid tir vo gac va dung dich mang bao duoc sy khd
bang may say phun B-290 (Buchi Australia, Noble Park, VIC, Australia). Bot sau do dugc lam
nguoi trong binh hat am dé dén nhiét o phong.

O thi nghiém bao quan bt vi bao, mdi 05 gram bot dwoc nap vao dia petri duong kinh
50 mm (ThermoFisher, Scoresby, VIC, Australia). Cac dia petri chtra bot sau d6 dugc bao
quan trong phong lanh & 5°C va trong phong diéu hoa ¢ 20°C trong 6 thang. Cac dia petri chira
carotenoid khdng vi bao ciing dugc bao quan & cung diéu kién véi viéc luu trir bot vi bao.
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2.4. Phuwong phap phan tich cac chi tiéu
- Xdc dinh tong ham lwong carotenoid

D6 hap thu ¢ 450nm cua dich chiét tir vo gic hodc dung dich chuin dugc xac dinh
bing may quang phd Cary 50 Bio UV-Visible (Varian Australia Pty. Ltd., Mulgrave, VIC,
Australia). Tong ham luong carotenoid cuia cac dich chiét xuat duoc biéu thi bang mg beta-
carotene tuong duwong/100 g chit khd (CK) dua trén dudng cong tiéu chuan cua beta-carotene.
- Xdc dinh hoat tinh chéng oxy hoa

Hoat tinh chéng oxy hoa ABTS cua chiét xuét vo géc duoc thuc hién dua trén cac
phuong phap duge mé ta boi Thaipong va cs. (2016). Dung dich gbc ABTS (7,4 mM) va dung
dich gdc kali sunphat (2,6 mM) dugc tron v6i ty 18 1 : 1 va dé phan tmg trong 12 - 16 gio trong
phong t6i. Dung dich 1am viéc ABTS sau d6 duoc tao ra bang cach pha lodng dung dich da
phan tmg v6i metanol dé thu dugc do hap thu 1,1 + 0,02 & 734 nm. 2,85 mL dung dich ABTS
va 0,15 mL dich chiét tir vo gfic hodc 0,15 mL dung dich Trolox tiéu chuén duoc tron déu
trong 6ng nghiém va dé phan tng trong 2 gio trong phong t6i. P hip phu ctia dung dich di
phan g nay sau d6 dugc xac dinh ¢ 734 nm bang may do quang phd. Hoat tinh chdng oxy
héa ABTS cua dich chiét vo géc dugc biéu thi dudi dang tuong duong Trollox (TE) dya trén
dudng cong chuan cua chat chuan Trolox.
2.5. Phan tich théng ké

Tat ca cac thi nghiém duoc 1ap lai ba lan va két qua dugc biéu thi bang gia tri trung
binh + d9 léch chuan. Y nghia théng ké duoc xac dinh bang cach sir dung phan tich phuong
sai (ANOVA) va phép so sanh LSD duoc sir dung dé so sanh giita cac gié tri trung binh ¢ mirc
y nghia p < 0,05.
3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia phwong phap say

Trong qua trinh sy, vo gic dugc xac dinh d6 4m sau mdi 01 gi va qua trinh sdy dugc
két thuc khi d6 4m giam khong dang ké. Thoi gian sdy can thiét dé sy vo gic 14 rat khac nhau
giita cac phuong phap sdy. Sdy kho voi may sdy bom nhiét va may sdy thing hoa mét nhiéu
thoi gian nhét (20 h), trong khi say khong khi nong 1a ngan nhat (4 h). D6 am ctia cac mau vo
kho dao dong tir 2,25% dén 6,18% (Bang 1). Cac phuong phap sdy thing hoa va siy khong
khi néng tao ra vo gic c6 do 4m nho nhat. Mot sé nghién ciru trude day vé sdy cac nguyén lisu
giau carotenoid nhu ca rdt va xoai di chi ra rang nhiét dwoc sir dung dé siy cé thé gay ra ton
that dang ké cho carotenoid trong cac san pham say kho (Caparino va cs., 2012; Siriamornpun
va cs., 2012).
Bdng 1. Anh huong caa phuong phap sdy dén thoi gian siy, d6 4m va ham lugng carotenoid trong vo

gac khd
Phuong phap siy Say bang khi nong  Say chan khong ~ Siy bom nhiét Sy thing hoa
Thoi gian say (gio) 4 7 20 20
bo am (%) 3,96 + 0,86° 6,17 + 0,20° 6,18 + 0,29° 2,35+0,142

Ham lugng carotenoid

A a ab b b
téng (mg/ 100g CK) 895+13 855+9 811+12 824 + 31

Céc két qua duoc biéu dién dudi dang gia tri trung binh cua 03 lan lap lai £ dé léch tiéu chudn.

Cdc chit cdi khdc nhau trong ciing mét hang biéu thi sw khdc nhau cé nghia vé mdt thong ké (p < 0,05)

1238



TAP CHI KHOA HOC & CONG NGHE NONG NGHIEP ISSN 2588-1256 Tap 3(2) - 2019

Két qua trong Bang 1 cho thay ham lugng carotenoid con lai trong vo gac kho tir cac
quy trinh siy dwoc nghién ciru nam trong khoang tir 811 dén 895 mg/100 g CK trong khi ham
luong carotenoid cua vo tuoi 1a 1671 mg/100 g CK. Diéu nay co nghia 1a xap xi 50% lugng
carotenoid trong vo gac tuoi da bi mat trong qué trinh siy khd. Ciing giéng nhu cac hoat chat
sinh hoc khac, cac carotenoid rat d& bi phan hay bai nhiét do cao va rat nhay cam véi tac dong
cuia anh sang ciing nhu oxy trong khong khi. Pay c6 thé la nguyén nhan dan téi su suy giam
carotenoid cao hon trong cac qué trinh sdy bom nhiét va siy thiang hoa do thoi gian nguyén
lidu tiép xuc véi khdng khi va anh sang dai hon (dén 20 gio).

Nhu vdy phuong phap sdy bang khong khi nong & 80°C va siy chan khdng & 50°C 1a
cac phuong phap sy cho thoi gian ngan nhét dé dat duoc do khd can thiét va c kha nang han
ché su phan huy cua carotenoid tét nhat. Do do6, hai phuong phap nay dugc khuyén nghi dé
sdy vo gic. Tuy nhién, cac nghién ctru sau hon nira vé viéc 1am khd vo géc 1a rat can thiét vi
tat ca cac phuong phap sy da duoc trong nghién ciu ndy déu dan toi su suy giam dang ké vé
ham lugng carotenoid.

3.2. Chiét tach carotenoids
Anh hieong ciia dung méi dén hiéu suat chiét tach va hoat tinh khang oxy hoa cua dich chiét

Viéc st dung cac dung mdi khéc nhau cho thay sy thay d6i dang ké vé hiéu qua chiét
tach carotenoid ciing nhu kha ning khang oxy héa cua cac dich chiét (Hinh 1). Ethanol c6 hiéu
qua chiét tach carotenoid thap nhét so vai cac dung mdi khac tuy nhién kha niang khang oxy
hoa caa dich chiét tir vo gic bang ethanol lai cao thir hai. Nguoc lai, mic di dung mdi hexane
mang lai hiéu qua chiét tach carotenoid cao thir hai nhung kha niang khang oxy héa cua dich
chiét hexane lai 1a thip nhét. Trong sb cac dung méi duoc nghién ctu, ethyl acetate thé hién
hiéu qua chiét xuat carotenoid cao nhét va dich chiét ethyl acetate ciing c6 hoat tinh khang oxy
hoa cao nhit so vai cac dung mdi con lai.
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Hinh 1. Anh huéng ctia dung méi dén hiéu suét chiét tach carotenoid va hoat tinh khang oxy héa cia
dich chiét.
Cdc chir cdi khac nhau biéu thi sw khéac nhau cé nghia vé mat thong ké (p < 0,05)

Két qua thu duoc trong nghién ciru nay phi hop véi cac nghién ctru trude déy rang
cac dung mdi thich hop dé chiét xuat carotenoid 1a cac dung méi khdng phan cuc hoic yéu
bao gom hexane, chloroform va ethyl acetate (Juliana va cs., 2014). Tuy nhién, cac dung moi
phan cuc manh nhu ethanol va acetone lai c6 kha ning tach chiét cac hop chét sinh hoc c6
hoat tinh khang oxy héa manh nhu phenolic hay flavonoid do vy céc dich chiét nay cé hoat
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tinh khang oxy hoa cao hon dich chiét hexane mic du chira ham lwong carotenoid thip hon.
Nhu vay, két qua nghién cau cho thiy ethyl acetate 1a dung mdi thich hop nhat dé chiét xuét
ca carotenoid ciing nhu cac hop chat khac cd tinh khang oxy héa tir vo gac.

Anh huong ciia phicong phdp chiét tach

Muc dich chinh cua viéc str dung song vi ba l1a sir dung ning luong vi song dé lam
néng hdn hop chiét va do d6 day nhanh qué trinh giai phong cac hop chat hoa tan mong muén
vao moi truong chiét (Eskilsson va Bjorklund, 2000). Su pha v thanh té bao cua vat liéu trong
qué trinh gia nhiét vi séng ciing cho phép dung moi xAm nhap vao pha rin dé hoa tan cac hop
chat dong thoi do nhét thap caa dung moi ¢ nhiét d6 cao ciing hd trg cho viéc chuyén khdi cua
cac hop chat vao pha long (Zhou va Liu, 2006). Tuy nhién, viéc sir dung séng vi ba lién tuc
thuong gay ra su gia tang nhiét d6 nhanh chéng va lam cho dung méi s6i. Do vay, thoi gian
chiét tach bang phwong phap c6 st dung song vi ba thudng bi gidi han boi sy ting nhiét do rat
nhanh cua dung méi. Trong nghién ciru ndy, qué trinh chiét tach dugc ding lai sau 25 pht do
nhiét d6 cua dich chiét dat t6i 60°C.
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Hinh 2. Anh huéng cua phuong phap chiét tach d&én hi¢u sudt thu hdi carotenoid va hoat tinh khang
oxy hoéa cua dich chiét tir vo gac.

A: Phuong phép ngam chiét

B: Phirong phdp tach chiét c6 hé tro bang song siéu am

C: Phurong phdp tach chiét cé hé tro bang song vi ba

Cic chit cdi khdc nhau biéu thi si khéic nhau ¢6 nghia vé mdt théng ké (p < 0,05)

Viéc str dung s6ng siéu 4m ciing da duoc ching minh 1 ¢6 thé thién kha nang chiét
XUit ctia c&c hop chét cé hoat tinh sinh hoc ¢6 nhd vao sy pha v cac thanh té bao vat chat
(Entezari va cs., 2004). Tuy nhién, so véi phuong phap dung song vi ba thi viéc dung song
siéu &m 1a mot qua trinh khdng gay ra nhiét. Thanh té bao cua vat liéu bi pha hay khi bong
bong dugc tao ra va v trong long té bao cua nguyén lidu, do d6 dung méi c6 thé xam nhap
vao pha rén va cac hop chat duoc giai phong vao méi trudng chiét nhanh hon (Entezari va cs.,
2004). Nhiéu nghién ciru chi ra rang tng dung song siéu am trong chiét xuét carotenoid c6 thé
cai thién hiéu qua chiét xuét, ting cuong kha ning khang oxy héa cua dich chiét va giam thoi
gian chiét so véi cac phuong phap chiét xuit thong thuong. Vi du, hiéu suat chiét xuat cua
lutein tir long do tring ga st dung song siéu am trong 10 phut cao hon 4 14n so véi hiéu suit
thu duoc tir qua trinh chiét xuit thong thuong véi hexane trong 20 pht (Yue va cs., 2006).
Thoi gian chiét xuét dé thu hoi beta-carotene tir ca rét (Daucus carota) ciing dwoc rit ngin 3
lan bang céach st dung séng siéu am (Li va cs., 2013).
Két qua tir nghién ciru nay cho thay sau 80 phat chiét xut vai sy hd trg cia séng siéu
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am, dich chiét thu dugc c6 ham luong carotenoid twong duwong vai dich chiét thu dugc tir 150
phdt chiét xuat str dung phuong phap ngam chiét thong thuong véi cung ty 1é dung moi -
nguyén liéu. Tuy nhién, kha niang khang oxy hoa cua dich chiét thu duoc nho song siéu am
cao hon dang ké so véi kha ning khang oxy héa ctia phuong phap ngam chiét thong thuong
(Hinh 2). Két qua nay 1a tuong dong vai cac nghién ciu trude day vé viéc sir dung song siéu
am dé chiét xuat cac hoat chat sinh hoc tir nguén thuc vat. Cu thé, cac nghién ctru da cho thay
viéc sir dung song siéu am c6 thé thac day su giai phong khong chi cac carotenoid ma con ca
cac hop chat cé hoat tinh sinh hoc khac trong nguyén liéu do d6 gop phan lam ting kha ning
khang oxy hoa cua dich chiét (Abid va cs., 2014, Chemat va cs., 2017). So vé&i phuong phap
tach chiét co hd trg bang song vi ba, két qua cho thay phuong phap str dung song siéu am cho
hiéu qua chiét xuat cao hon dang ké vé ca tong luong carotenoid va kha ning khang oxy hoa
(Hinh 2). Su khéc nhau nay c6 thé lién quan dén lwong hop chét c6 hoat tinh sinh hoc Ién hon
duoc khuéch tan vao dung mdi trong mot thoi gian dai hon (80 pht sir dung song siéu am so
vé6i 20 phat chiét tach st dung séng vi ba). Sy phan hay boi nhiét it hon cua cac hop chit cé
hoat tinh sinh hoc do trong dich chiét bang song siéu am dugc thuc hién ¢ 20°C ciing c6 thé la
mot nguyén nhan 1am cho hiéu suét chiét tach cua phuong phép niy cao hon so véi phuong
phap ngam chiét thong thuong & nhiét o 50°C va phuong phap sir dung 10 vi séng & nhiét do
1én tGi 60°C.

Nhu vay, mic du viéc sir dung séng vi ba va séng siéu am khong cho thay su cai thién
dang ké nao vé& hiéu suét chiét tach carotenoid nhung thoi gian chiét tach duogc rat ngan hon
dang ké so voi phuong phap ngam chiét thong thuong. Bén canh do kha ning khang oxy héa
cua dich chiét thu duoc nhd su hd trg cua séng siéu am ciing duoc cai thién dang ké so véi
kha ning khang oxy héa cua dich chiét thu duoc tir phuong phap ngam chiét thong thuong.

3.3. Vi bao va bio quan carotenoids thu dwgc tir vé gic
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a
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Hinh 3. Sy thay doi ham lugng carotenoids trong san pham vi bao (VB) va khong vi bao (KVB) thu
nhén tlr v6 gac sau 6 thang bdo quan ¢ 5°C va 20°C.
Cdc chir cdi khdc nhau biéu thi sw khdac nhau c¢é nghia vé mat thong ké (p < 0,05)

Trong nghién ctiu nay, ty 1¢ carotenoid so véi hon hop vo vi bao va cac didu kién say
phun bao gom nhiét 6 dau vao va téc do nap nhii twong di dwoc nghién ctu. Céc yéu t nay
anh huong dang ké dén ham lugng carotenoid cua bot vi bao. Trong do, cac thong sb tdt nhat
cho qué trinh siy phun dé vi bao carotenoid 1a nhiét d6 dau vao 160°C, nhiét do du ra 82°C
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va téc d6 bom nhil twong 180ml/gio. Sau qua trinh sy phun, bot vi bao thu duoc luu giit 80%
carotenoids va 82% kha nang khang oxy hoa so vai nguyén li¢u nhii twong dau vao.

Két qua phan tich ham luong carotenoid téng s cho thiy cac carotenoid trong ca bot
vi bao va va khong vi bao da giam dang ké sau 6 thang bao quan so véi ham lugng ban dau
(Hinh 3). Sau khi duoc bao quan trong 6 thang & 5°C va 20°C, chi ¢6 43,7% va 24,9% luong
carotenoid khéng vi bao thu dugc tir vo gac duoc gitr lai. Mic di viéc vi bao carotenoid bang
hdn hop protein va gdbm arabic cho thay su cai thién ddng ké vé kha ning bao quan carotenoid
nhung sy phan huy rat dang ké cua cac carotenoid duoc vi bao ciing van dién ra o ca hai nhiét
d6 bao quan. Viéc bao quan & 5°C c6 thé giir lai 65,3% tong lugng carotenoid sau 6 thang va
phan tram con lai cua tong luong carotenoid trong bot vi bao duoc bao quan & 20°C 14 41,5%.

Céc nghién ctu trude diy vé bao quan carotenoid thu duoc tir qua gac di cho thay
rang cac carotenoid rat d& bi phan haty boi cac diéu kién méi trudng nhu oxy, 4nh sang va nhiét
d6. Dbi vai viéce luu trir dau gac tai Viét Nam, 45% tong lwong carotenoid trong dau da bj mat
chi sau ba thang bao quan & diéu kién méi truong binh thuong (Vuong va cs., 2003). Do vay,
viéc vi bao carotenoid thu nhan tir cac ngudn khac nhau di dugc nghién ctiu va cho thiy su
cai thién dang ké trong viéc ngan chan su phan hay cac hop chat nay (Kha va cs., 2015; Shu
va cs., 2006). Su phan hay rat manh caa cac carotenoid trong ca san pham vi bao va khéng vi
bao trong nghién ctu nay cho thdy cac nghién ciu sau hon vé bao g6i va bao quan céc
carotenoid tir vo gac dé bao quan trong thoi gian dai 1a rat can thiét.
4. KET LUAN

Trong nghién citu ndy, cac phuong phap sy, phuong phap chiét tach, vi bao va diéu
kién bao quan da duoc nghién ciru nham tang hiéu suat thu hoi va han ché su phan huy cua
carotenoid tir vo gac. Két qua nghién ctu cho thiy phuong phap siy bang khong khi nong
(80°C, 4 gid) cd thoi gian ngan nhit va thu dugc vo gic kho co ham lwgng carotenoid cao nhat
S0 Véi cac phuong phap khéc. Viéc sir dung dung mdi ethyl acetate két hop song siéu am (250
W, 80 phuit) c6 hiéu suat chiét tach cao nhét so véi phuong phap ngam chiét truyén thdng va
phuong phap sir dung s6ng vi ba. Qué trinh say phun str dung hdn hop protein va gém arabic
lam mang bao mang tGi hidu qua vi bao tét véi céc carotenoid thu dwoc va lam giam déng ké
su phan hiy cuia cac carotenoid so véi san pham khong dugc vi bao sau 06 thang bao quan.
Nhitng két qua thu duoc cho thay viéc thu nhan carotenoid tir vo gac, mot loai phu pham cua
qué trinh san xuat gac, dé img dung vao thuc pham, my pham hozc dugc pham 1 c6 tiém ning
va can dugc dau tu nghién ciru sdu hon nira dé Gmg dung vao thyc té san xuat.
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ABSTRACT

Gac fruit (Momordica cochinchinensis Spreng.) contains very high levels of carotenoids,
which have showed many health benefits and used to assist for the treatment some diseases. Currently,
Gac seed membrane (aril) has been processed into many kinds of products for application in food,
pharmaceutical and cosmetics. However, the peel of Gac fruit is discarded as a waste although it also
contains a high level of carotenoids. In this study, different drying and extraction methods were
investigated to minimize the degradation and improve the recovery of carotenoids from Gac peel. The
encapsulation of carotenoids using a mixture of protein concentrate and gum Arabic was also studied to
prevent the degradation as well as improve storage stability of carotenoids from Gac peel. The results
show that the hot-air drying method (80°C, 4 hours) had the shortest drying time and retained the highest
carotenoid content in dried Gac peel. Among the investigated extraction methods, the use of ethyl
acetate as extraction solvent combined with ultrasound treatment (250W, 80 minutes) resulted in the
highest extraction efficiency. The use of a mixture of gum Arabic and protein concentrate as the coating
material combined with spray drying provided effective microencapsulation efficiency for carotenoids
and significantly reduced the decomposition of carotenoids during storage compared to the non-
emcapsulated carotenoids.

Key words: Gac peel, carotenoid, drying, extraction, encapsulation, storage.
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