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CHIET XUAT CARBOHYDRATE TONG SO, VITAMIN C,
B-CAROTENE VA LYCOPENE TRONG QUA Bi bO

(Cucurbita moschata D.) BANG SONG SIEU AM
Lé Quéc Duy!'*, Vuong Tuin Phong?

EXTRACTION OF TOTAL CARBOHYDRATES, VITAMIN C, 3-CAROTENE, AND
LYCOPENE IN PUMPKIN (Cucurbita moschata D.) USING ULTRASOUND WAVES

Le Quoc Duy'*, Vuong Tuan Phong®*

Tém tat — Bi dé (Cucurbita moschata D.) la
logi cdy trong thudc ho bau bi (Curbitaceae),
duogc trong & nhiéu nudc trén thé gidi va la mot
trong nhiing loai rau dn qud chita nhiéu dudng
chdt ¢é loi cho siic khoé con nguoi. Ham luong
carbohydrate tong sé, vitamin C, B-carotene va
lycopene duoc xdc dinh dwa vao dwong chudn
duogc thuc hién trén mdy quang pho UV-Vis. Két
qud li trich trong 100 g thit qud tuoi & bi dé bang
song siéu dm vdi cong sudt 3000 W & cdc tdn s6
20, 30, 40 va 50 kHz thu duogc carbohydrate tong
la 18,82 g/100 g & tan sé6 50 kHz, budc song A
= 490 nm; ham lugng vitamin C thu dugc 32,63
mg/100 g & tan s6 20 kHz, A = 491 nm, trong
khi do ham luong B-carotene va lycopene déu
cho hiéu sudt trich li cao & cing tan sé 40 kHz
la 561,22 ug/100 g, 32,19 ug/100 g va A = 450
nm, A = 472 nm. Két qud nghién citu cho thdy
sit dung song siéu dm phd vd vdch té bao trong
qud trinh trich li cdc hop chdt carbohydrate tong
56, vitamin C, B-carotene va lycopene trong qud
bi dé cho hiéu sudt thu hoi cao.

Tiv khoa: B-carotene, bi do, carbohydrate
tong so, lycopene, song siéu am, vitamin C.

Abstract — Pumpkin (Cucurbita moschata D.)
is a cultivated plant species belonging to the
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gourd family (Curbitaceae), grown in many coun-
tries around the world, and is one of the bene-
ficial vegetable fruits containing many nutrients
for human health. The total carbohydrate content,
vitamin C, B-carotene, and lycopene levels were
determined based on standard curves performed
on a UV-Vis spectrophotometer. The results of
extraction from 100 g of fresh fruit pulp in
pumpkin using ultrasound waves with a power
of 3000W at frequencies of 20, 30, 40, and 50
kHz yielded total carbohydrates of 18.82 g/100 g
at a frequency of 50 kHz, wavelength A = 490
nm; the vitamin C content obtained was 32.63
mg/100 g at a frequency of 20 kHz, A = 491
nm, while the [B-carotene and lycopene levels
both showed high extraction efficiency at the
same frequency of 40 kHz, with 561.22 Lg/100
g 32.19 ug/100 g respectively, and wavelengths
A = 450 nm, A = 472 nm. The research results
demonstrate that the use of ultrasound waves dis-
rupts cell walls during the extraction process of
total carbohydrates, vitamin C, (-carotene, and
lycopene compounds in pumpkin fruits, achieving
high recovery efficiency.

Keywords: [-carotene, lycopene, pumpkin,
total carbohydrates, ultrasound wave, vitamin
C.

I. GIOI THIEU

Bi d6 (Curcubita moschata D.) la loai ciy
trong phd bién & nhiéu nudc chau A, 1a ndi cung
cip san luong 16n va chiém 50,3% san luong.
Bi d6 12 mot trong nhitng ngudén nguyén liéu
giip diéu tri gidm ndng do glucose trong mdu,
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cdc bénh ting huyét 4p, ting nong do cholesterol
[1-5]. Ngoai ra, theo Yadav et al. [6], bi d6 con
gitip ting hé thong mién dich trong sinh san,
hoat dong ctia tim, da va cung cip vitamin A,
ascorbic acid. Thit qua bi dé dugc st dung nhu
mot thuc pham chiic ning bd sung cho con ngudi
nhu carbohydrate, vitamin, acid amin, acid béo
[7]. Bén canh d6, bi dd chda nhiéu hop chét
chéng oxy hoa 1am gidm qud trinh oxy hoa céic
acid béo khong bao hoa trong mang té bao [8],
12 ngudn cung cip phytosterol nhu B-sitosterol
giip lam gidm ham lugng cholesterol trong mau
[9]. Tuy nhién, qud trinh tach chiét cic hop chét
thién nhién thutng st dung dung méi hitu cg,
enzyme, 4p sut... trong viéc pha vd vach t& bao
dé thu hoi cac hop chit tu nhién mang lai hiéu
qua chua cao do can nhiéu thsi gian cling nhu
kinh phi thuc hién. Do vay, nghién ctiu vé chiét
xuét carbohydrate tong s6, vitamin C, -carotene
va lycopen trong qua bi d6 (Cucurbita moschata
D.) bing séng siéu 4m da dudc thuc hién.

II. TONG QUAN NGHIEN CUU

Hién nay, c4c hop chét tu nhién thuong st dung
nhiéu phuong phap chiét xuét khac nhau nhu dun
néng, sit dung nudc hoic dung moéi, chiét bing
chét 16ng siéu téi han, chiét bang nudc dudi t6i
han. .. Tuy nhién, theo Chemat et al. [10], s&t dung
ki thuat séng siéu Am dudc ing dung nhiéu trong
cong nghiép thuc pham nhim giam nhu ciu dung
moi, hoa chit, thoi gian chiét xuét nhanh, tiét
ki€m chi phi, than thién moi trudng. Ngoai ra,
Chen et al. [11] cho ring viéc sit dung séng siéu
am trong chiét xuét cdc hop chit tu nhién dudc
xem nhu ‘hod hoc xanh’ can dugc phd bién rong
rai trong tuong lai. Bén canh d6, Petigny et al.
[12] cho ring st dung song siéu 4m tao ra luc
cat, séng xung kich lam pha vd vach té bao dé
dang hon, 1am ting hiéu qua qua trinh chiét xuét.

Nghién ctiu Dang TT et al. [13] vé tdi uu hoa
cac diéu kién c6 hd trg siéu am chiét xuit ham
lugng phenolic va hoat tinh khang oxy hoa cia
tdo Hormosira banksi dat hiéu qua cao va thoi
gian thi nghiém ngin hon so véi phuong phap
chiét xuét thong thuong biang dung méi hitu co,
tif d6 m4 ra tiém niing trong nghién ctiu ting dung
linh vuc thuc pham va dudc pham. Theo Caprio
et al. [14], nghién cifu chiét xuat carbohydrate tit
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vi tdo c6 hd tr¢ séng siéu Am hiéu suat thu hoi
gip 03 lan so véi phuong phdp hod hoc. Ngoai
ra, tbi uu hod qud trinh chiét xuit va khao sat
hoat tinh khang oxy hod tif rong bién ciing dudgc
thuc hién bsi Rahimi et al. [15].

Bén canh do, song siéu am dugc ung dung
nhiéu trong nghién ctiu va cho hiéu qua chiét xuat
cao Guandalini et al. [16] chiét xuit phenolic va
hoat tinh khang oxy hoa ti xoai, Pan et al. [17]
li trich cac hop chit khang oxy hod tit vo luu,
Galanakis [18] st dung song siéu dm xu li phu
pham ba nho 1én men, Garcia-Castello et al. [19]
chiét xuét flavonoid tit budi ciing dudc thuc hién
bing séng siéu am. Ngoai ra, Al-Dhabi et al. [20]
khéo sat anh hudng ti 18 rin/ldng trong chiét xut
cdc hop chét phenolics bang séng siéu am tir ba
ca phé cling dugc thuc hién.

Dubois et al. [21] xdc dinh ham lugng carbo-
hydrate tdng s6 dua vao dudng chuin glucose
va dugc do dd hip thu & buée séng 492 nm.
Ngoai ra, theo EMD Milliporte — mdt cong ti
chuyén cung cip cic gidi phdp giam sét trong qua
trinh san xuét cho nganh cong nghiép thuc phAm
va d6 ubng, carbohydrate tdng s6 dudc xdc dinh
dua vao do 4m, protein, chit béo va tro. Trong
khi d6, vitamin C ciing dugc dinh lugng bang
sdc ki 16ng dp suit cao (High-performance liquid
chromatography) dua vao chit chuin va A = 245
nm [22].

Trong bdo cdo ctia T chic Luong thuc va
Nong nghiép Lién Hop Quéc (FAO) [23] vé vai
tro clia cac vitamin d6i véi sic khoé con ngudi
ciing nhu két qua nghién ctu cta Chilczuk et
al. [24], mdy quang phé UV-Vis da dugc st
dung trong viéc xac dinh ham lugng carotenoid
trong qua bi dd, A = 450 nm. Ngoai ra, De-
sai AP et al. [25] cing dinh lugng vitamin C
bing may khiic xa cam tay (RQflex© Plus 10,
Merck) dya vao do gidm ctia mau theo thoi
gian hodc dya vao dudng chuin dé xdc dinh céc
hop chit vitamin C va carotenoid trong khoang
buéc song 200-600 nm. Theo Men et al. [26],
thit bi ngd rat gidu thanh phan dinh dudng c6
1gi cho siic khoé con ngudi nhu carbohydrate
(4,38-53,32%), vitamin C (10,84-83,05 mg/100
g), protein (0,76-19,61%). Nghién ciu cia Pham
NB et al. [27] cho thdy ham lugng carbohydrate
cé trong qua bi d4 & Viét Nam dao dong tui
12,04-16%, Enneba et al. [28] cho rﬁng carbo-
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hydrate chiém 22,22% thit qua. Bén canh d6, két
qua nghién ciiu vé ham luong B-carotene ciia
Gbemenou UH et al. [29] dao dong tir 450-710
ug/100 g, vitamin C (7,73-8,07 mg/100 g), trong
khi do, theo Piepidrka-Stepuk et al. [9], vitamin C
chiém t6i 19,38 mg/100 g thit qua va B-carotene
chua tur 531-609 ug/100 g thit qua [3].

Tuy nhién, vitamin C, carotenoid la nhiing hop
chit rit dé bi oxy hod, do d6, viéc nghién ctiu
chiét xuit cdc hop chit thién nhién can lva chon
phuong phap tdi wu, tiét kiém chi phi, rit ngan
thoi gian thuc hién thi nghiém cho hiéu suét thu
hdi san pham nhanh va dé dang ting dung vao san
xuat. Tai tinh Trd Vinh, bi d4 dudc trong & nhiéu
dia phuong cho trdi quanh nam, tuy nhién, gia
thanh san pham con thip do ngudi tiéu ding chua
thiy dugc 1gi ich cling nhu gi4 tri dinh dudng tir
qua bi dd. Pay 1a loai cdy c6 dic tinh dé trong,
thich nghi dudc v6i nhidu diéu kién thai tiét va
cho niing suit cao cin dugc phat trién trong tuong
lai.

PHUONG PHAP NGHIEN CUU
A. Thoi gian, dia diém va nguyén vdt liéu

Bi d6 (Cucurbita moshata D.) dugc thu mua
tai cac hd nong dan trong tai thanh phd Tra Vinh
(chon qua khong bi sdu bénh, thoi, dap, khong
tray xudc).

Nghién ctu dudc thuc hién tu thang 6/2023
dén thang 02/2024, tai Khoa Nong nghiép — Thuy
san, Truong Pai hoc Tra Vinh.

Hoéa chit: Glucose solution (Sigma-Aldrich);
H,SO0y4 (Trung Qubc); n-hexan (> 95%, Sigma-
Aldrich); B-carotene (> 95%, Sigma-Aldrich);
lycopene (> 98%, Sigma-Aldrich); L-ascorbic
acid (> 99%,Sigma-Aldrich); acid acetic (Trung
Quéc); 2,4-dinitrophenyl hydrazine (Trung
Qube).

III.

B. Phuong phdp thi nghiém

Bi d6 dudc thu tai cc hd nong dan dudc trong
tai thanh ph6 Tra Vinh. Mau sau khi thu vé& dugc
loai bd vo, hat va cho vao may thu dich qua.
Hon hop cho vao bé riia siéu am (PLS-QXDY-
3000, Trung Qudc) c6 cong sudt 3000 W va tién
hanh chiét xuit mau & cac tan sb 20, 30, 40, 50
kHz trong 60 phut. Sau do, xac dinh ham lugng
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carbohydrate tong sb, vitamin C, B-carotene va
lycopene & céc tan sd dudc khao sat.

Carbohydrate téng s6 (Hinh 1): Ham lugng
carobohydrate tdng s dugc xic dinh dua trén
phan ting mau ctia dudng va phenol nhé H,SO4
dam dic [21]. Chit chudn glucose pha & nong
do 5, 10, 15, 20, 25, 30 mg/ml dudc cho vao
cic 6ng nghiém. Sau d6, thém 1 ml phenol 5%,
5 ml HySO,4 dam dic, d€ ngudi trong 10 phuit.
Pem dun cich thiy & 30°C trong 20 phit (dén
khi xuAt hién mau) va dé trong 3 gid, do UV-Vis
A =492 nm.

¥ = 0,0234x - 0,0029 *
R!— 0937

g 061

10 15 20 25 30

Glucose (mp/ml

Hinh 1: Pudng chuin glucose

Ascorbic acid (Hinh 2): can 10 g thit bi dé
cho vao cbc va tién hanh chiét xuit trong bé
rifa siéu &m & cic tan sb 20, 30, 40, 50 KHz.
Dich thu dudc cho vao cbe va thém vao 50 ml
acid acetic 5% dé oxy hod ascorbic acid thanh
dehydroascorbic, cho vai giot brom, nho 3—4 giot
thiourea 10% dé loai bd brom thita. Sau d6, cho 1
ml 2,4-dinitrophenyl hydrazine va u & 37°C trong
3 gid, lam ngudi dung dich trong thung nudc da,
sau d6 thém 5 ml acid sulfuric 85% d€ tao phiic
mau dé va do UV-Vis A = 491 nm, chit chuin
vitamin C pha thanh cic ndng d6 5, 10, 15, 20,
25 ug/ml (pha loang trong nuéc cit) dudc thuc
hién theo Anal et al. [25].

B-carotene (Hinh 3): B-carotene chuin dugc
hoa tan trong n-hexane c6 nong do (0-5 ug/ml)
va do UV-Vis A = 450 nm.
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Hinh 3: Dudng chuin -carotene

Lycopene: Lycopene chuén pha trong n-hexane
(0-5 pg/ml) va do UV-Vis A = 472 nm.
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Hinh 4: Pudng chuin lycopene

IV. KET QUA VA THAO LUAN
Két qua nghién cu ham lugng cic chét trong
100 g mAu tuoci t thit qua bi dd, cho thiy:
Ham lugng carbohydrate tdng s6 (Hinh 5): tan
s6 séng siéu am cang cao thi thu cang nhiéu
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carbohydrate, cudng do song siéu am dat hiéu
qua cao nhit & tan s6 50 kHz dat 18,82 g/100
g, thip nhit & 20 kHz (8,83 g) va khac biét
théng ké so véi céc tan s6 con lai & mic ¥ nghia
5%. Két qua nghién cu cia Men et al. [26] vé
ham lugng carbohydrate & qua bi dé c6 thé dao
dong tir 4,38-53,32%. Trong khi d6, két qua phan
tich cho thdy, carbohydrate t&ng s thu dugc dat
18,82% cao hon nghién ciu cia Pham NB et al.
[27] v6i ham lugng carbohydate tdng sb dat cao
nhét chi 16% va it hon 3,4% so v6i nghién ctu
Enneba et al. [28].

20 - 1882d
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Hinh 5: Ham lugng carbohydrate tdng s6

Ham lugng Ascorbic acid (Hinh 6): vitamin
C thu dugc nhiéu nhit & tan s6 20 kHz (32,63
mg), cao hon so véi Piepiorka-Stepuk et al. [9] va
Ulrich et al. [29] 1an lugt 12 19,38 mg, cao nhit
8,07 mg, va thip nhit & tan s6 50 kHz (15,70
mg), khic biét thong ké & mic y nghia 5%. Theo
Men et al. [26], ham lugng vitamin C trong qua
bi d4 dao dong tir 10,84-83,05 mg/100 g. Két qua
cho thdy, tan s6 siéu Am cang cao thi vitamin C
thu dudc cang it, c6 th€ dudi tac dong séng siéu
am cudng do cao 1am thay d6i cAu tric cing nhu
lam ting su oxy hoa trong miu din dén hiéu suét
thu hoi thp.

Ham lugng B-carotene (Hinh 7): hiéu suit thu
hdi ham lugng B-carotene cao nhét & tan sd 40
kHz (561,22 pg) va thip nhit & tan sb 20 kHz
(192,13 ug), khac biét thdng ké so véi cic tan sd
con lai, mic y nghia 5%. Ham lugng f-carotene
thu dugc bing séng siéu am thip hon so véi
nghién ctu Ulrich et al. [29] va Mi et al. [3] lan
lugt 1a 450-710 ug/100 g va 531-609 pg/100 g
thit qué khi chiét xuit bang dung moi hitu co. Su
khéc biét 16n nay do khac nhau vé thdi gian thu
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Hinh 6: Ham lugng vitamin C

hoach, thé nhudng, khi hau, qua trinh chdm séc.
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Hinh 7: Ham lugng (-carotene

Ham lugng lycopene (Hinh 8): ham ludng
lycopene dat cao nhét & tan s6 40 kHz (32,19
(g) va thap nhit & tan s6 20 kHz (15,34 ug),
khac biét théng ké so véi cac miu con lai, &
mtc y nghia 5%. Lycopene 12 chit chéng oxy hod
manh, thudng dudc bd sung trong cic san phim
mi phidm va viéc xdc dinh ham lugng lycopene
trong qua bi do chua tim thiy két qua nghién ciu
trong va ngoai nuéc thyc hién.

V. KET LUAN VA KHUYEN NGHI

Tin sb6 séng siéu am cang cao, carbohydrate
tong s6 thu dudc cang nhiéu, va dat hidu qué cao
nhét & 50 kHz (18,82 g/100 g mau tuoi); vitamin
C dat cao nhit & tan s6 20 kHz (32,63 mg) va
hiéu suit thu hdi thap khi tan sb séng siéu am
tang 1én; trong khi d6, f-carotene va lycopene
cho ham lugng cao nhit cling & tan s6 40 kHz lan
lugt 1a 561,22 pg/100 g va 32,19 ug/100 g mau
tudi. Nghién ctdu xac dinh ham lugng lycopene
c6 trong qua bi dé gép phan nang cao gid tri
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Hinh 8: Ham lugng lycopene

thuong mai loai qua nay va dugc ting dung nhiéu
trong san xuAt mi phim, dudc phim.

Céc nghién ciu tiép theo vé yéu td dnh hudng
dén qua trinh chiét xuat bang séng siéu am nhu:
nhiét do, pH, ap suét, va thanh phan dudng chit
tir thit qua, hat, vd & bi do can dudc thuc hién,
g6p phan nang cao gia tri ciing nhu hidu qua kinh
té cho ngudi dan.

LOI CAM ON

Cam on Trudng Dai hoc Tra Vinh da hd trg
thiét bi phuc vu cho nghién cifu nay.
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