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Tom tat:

Nghién ciru danh gia si bién dong ty 1é cac phan; thanh phan dinh dwdng, cdc hop chdt ¢é hoat tinh sinh
hoc trong phan vo, thit qud va hat ciia thanh long rudt do thu hoach ¢ 28, 30 va 32 ngay sau khi tré hoa.
Két qua cho thdy, ty 1é vo qud, ham lwong nuée ciia vé va thit qua giam theo dé tuéi thu hoach, trong khi
lieong dwong khir, vitamin C, betacyanin tang theo dé tuéi thu hoach. Thit qua chiém ty 1é cao nhat, chira
ham lwong cao dwong khir, vitamin C va hop chdt betacyanin. Phan vé qua chira phenolic va flavonoid
tong s6 (TPC va TFC) cao nhat trong qua. Hat thanh long giau protein, chdt béo, dong thoi kha ning
chéng oxy héa ciia hat ciing cao nhdt. TPC, TFC va kha néng logi géc tw do 2,2-diphenyl-1-picrylhydrazyl
(DPPH) ciia qua ting theo do tudi thu hoach. Qud thanh long thu hoach ¢ 30-32 ngay sau khi tré hoa cé
gid tri dinh dwedng va hoat tinh chong oxy héa cao.

T khoa: betacyanin, do tuéi thu hoach, hoat tinh sinh hoc, phenolic, thanh long.

Effects of harvest maturity on the quality of different parts of red-fleshed
dragon fruit (Hylocereus polyrhizus)

Abstract:

This study evaluates variations in the proportions, nutritional composition, and bioactive compounds
of the peel, pulp, and seeds of red-fleshed dragon fruit harvested at 28, 30, and 32 days after flowering.
The results indicate that the proportion of peel and the moisture contents of both peel and pulp decrease
with increasing harvest maturity, whereas reducing sugar, vitamin C, and betacyanin contents increase.
The pulp accounts for the largest proportion of the fruit and contains high levels of reducing sugars,
vitamin C, and betacyanin. The peel has the highest total phenolic content and total flavonoid content in
the fruit. Dragon fruit seeds are rich in protein and fat and exhibit the highest antioxidant activity. Total
phenolic content, total flavonoid content, and 2,2-diphenyl-1-picrylhydrazyl free-radical-scavenging
activity increase with harvest maturity. Red-fleshed dragon fruit harvested between 30 and 32 days after
flowering has high nutritional value and antioxidant activity.

Keywords: betacyanin, harvest maturity, bioactivity, phenolics, dragon fruit.
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1. Pit van dé

Thanh long (Hylocereus spp.) thudc ho xwong rong (Cactaceae), c6 ngudn gdc tir khu vuc chau My
va hién duoc trong phd bién tai nhidu quéc gia Pong Nam A, trong d6 ¢6 Viét Nam (Sonawane, 2017).
Qua thanh long c6 gia trj kinh té va gia tri dinh dudng cao, gidu vitamin, khoang chét va cac hop chét co
hoat tinh sinh hoc nhu flavonoid, polyphenol va betalain, gop phan mang lai nhiéu lgi ich cho strc khoe
nhu hoat tinh chéng oxi hoa, khang vi sinh vat, c6 tac dung chéng ung thu, ha lipid mau,... trong d6
betacyanin 1 thanh phan chil yéu anh huong dén hoat tinh chéng oxy hoa trong thanh long rudt dé (Shah
va cs, 2023). Hai giéng thanh long dugc trong chu yéu ¢ Viét Nam 14 thanh long rudt tring c6 vo do hay
hong (Hylocereus undatus) va thanh long vo do, rudt do (Hylocereus polyrhizus) (Lé Vin Trong & Ha
Thi Phuong, 2022). Cac vang trong thanh long rudt do tap trung chu yéu tai Lam Ddng, Tay Ninh, Pdng
Thap va Vinh Long (B4o Nhan dan dién tir, 2026). Thanh long 1a loai qua khong c6 ho hip dot phat, su
truong thanh sinh 1y ctua qua ¢ su bién dong vé kich thuéde, ty 18 thit qua, thanh phan dinh dudng. Qua
thanh long dat &6 chin thu hoach tir ngay thir 25 dén ngay thir 33 sau khi tré hoa (Pao Vin Tan & Pham
Thi Thiy Hang, 2014; Lé Vian Trong & Ha Thi Phuong, 2022). Tai cac viung nguyén liéu Chau Thanh
(Long An cii), nay 1a xa TAm Vu (T4y Ninh), thanh long rudt d6 thuong dugc thu hoach trong khoang
28-32 ngay sau khi trd hoa, tuy nhién chua c6 céng bd vé su bién dong chit luong dinh dudng va céac
hop chét c6 hoat tinh sinh hoc cta qua theo do tudi thu hoach.

Xuat phat tir thyc tién trén, nghién ctru duoc thyc hién nhiam danh gia sy bién dong thanh phan dinh
dudng va thanh phﬁn cac hoat tinh c6 hoat tinh sinh hoc, hoat tinh chéng oxy hoa trong vo, thit qua va
hat cta thanh long rudt dé & ba thdi diém thu hoach (28, 30 va 32 ngay sau khi trd hoa) tai x TAm Vu
(Tay Ninh). Két qua nghién ciru gop phan xac dinh thoi diém thu hoach thich hgp nham nang cao chit
lwgng nguyén liéu va gia tri sit dung ctia thanh long rugt do tai vung nguyén liéu nay.

2. Phwong phap nghién citu

2.1. Chudn bi nguyén liéu

Thanh long rudt do6 tir cac vudn trong & xa Tam Vu (Tdy Ninh) duoc thu hoach & cac thoi diém 28,
30, 32 ngay tinh tir lic trd hoa. Nguyén lidu dugc bao ting qua trong boc xdp, chira trong thung carton
va van chuyén vé phong thi nghiém. Qua sau khi dugc dwa vé phong thi nghiém, chon lya trai nguyén
ven, tuong ddi déng déu vé trong luong va kich thudc, dugce rua sach béng nuéce, dé rao & diéu kién
nhiét d6 phong, sau d6 tién hanh xir Iy mau dé phén tich va do dac céc chi tiéu.

2.2. Phwong phdp phén tich va thu thip sé liéu

Xac dinh ty 1& cac thanh phan vo, thit qua, hat cia qua bang cach tach riéng cac phan vo, thit qua va
hat va can xac dinh khdi luong. Ham lugng nuée (%) duoc xac dinh bang phuong phap sy ¢ 105°C dén
khi khdi lvong khong déi (Nguyén Vin Mui, 2001). Ham lugng duong khir (%) duoc xac dinh dya
trén tinh khir ciia dudng voi thude thir Fehling (Lane & Eynon, 1923). Ham lugng vitamin C (mg/100
gam mau) dugc xac dinh bang phwong phap chuan do iod (Nguyén Van Mui, 2001). Him luong
protein tong sd (%) duoc xac dinh bang phuong phap Kjeldahl (Nguyén Van Mui, 2001). Ham luong
chat béo ciia mau (%, cin ban kho) dugce xic dinh theo phwong phap Soxhlet (Nguyén Van Mui,
2001). Ham lugng betacyanin tong s6 (BC) (mg/100g) duoc xac dinh theo phuong phap quang phé dua
trén sy hap thu mau & bude song 538 nm (Ramli va cs, 2014). Ham lugng polyphenol tong sé (TPC)
(mg GAE/g chét kho) dugc xac dinh bang phuong phap quang phd (Duong Thi Phuong Lién va nnk,
2024) dya trén phan tmg mau cua phenol véi thude thir Folin-Ciocalteu tao thanh san pham hip thu
cuc dai tai budc séng 765 nm. Gia tri TPC dugc xac dinh dua trén duong chuén acid gallic. Ham lugng
flavonoids tong sd (TFC) (mg QE/g chat kho) duge xac dinh bang phuong phap quang phd (Dwong Thi
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Phuong Lién va nnk, 2024), dua trén phan tmg cta hgp chat flavonoid phan tng vai AICI, tao thanh san
phém c6 mau ha‘ip thu cuc dai tai budc song 415 nm. Gia tri TPC duoc xac dinh dya trén duong chuin
quercetin. Kha ning loai gdc tw do DDPH (%) dugc xac dinh théng qua sy giam d6 hip thy tai budc
song 517 nm cua dung dich DPPH trong methanol khi tiép xuc véi cac chit chéng oxy hoa (Duong Thi
Phuong Lién va nnk, 2024).

2.3. Phwong phdp xir Iy 5o liéu

Céc thi nghiém duogc bd tri ngiu nhién voi 3 1an 1ap lai. Két qua cua cac thi nghiém dugc thu thap va
xtr 1y bang phan mém Statgraphics Centurion XV.I va phan mém Microsoft Excel 2013, phuong phap
phan tich phuong sai ANOVA va kiém dinh LSD dé két luan su sai khic giita cdc gi tri trung binh cia
cac nghi€m thirc & mirc y nghia 0,05.

3. Két qua nghién ciru va thao luin

Anh huong cta do tudi thu hoach dén ty 1€ vo qua, thit qua va hat cia qua thanh long rugt do

Trong qua trinh sinh truéng va phat trién, co su thay ddi vé kich thude va ty 1€ cac phﬁn vo, thit qua
va hat. Sy thay doi ty 1€ cac phﬁn cua qua thanh long rudt dé theo do tudi thu hoach dugce trinh bay &
Bang 1.

Bang 1. Sy thay d6i ty 1¢ phan trim cac phin vé, thit qua va hat ciia qua thanh long rudt dé
theo dd tudi thu hoach

Do tubi (ngay) Vé qua (%) Thit qua (%) Hat (%)
28 38,60+0,90° 59,43+1,032 1,89+0,232
30 36,25+0,04° 61,71+0,06° 2,05+0,032
32 35,19+0,142 62,82+0,20° 1,99+0,06°

Ghi chii: S6 lidu thé hién qua trung binh = d¢ léch chudn, cdc chii cdi giéng nhau trong cung 1 cot thé hién su

khdc biét khéng cé y nghia thong ké, a = 0,05

Két qua & Bang 1 cho thdy, do tudi thu hoach c6 anh hudng dén ty 18 vo qua va thit qua. Ty 18 phan
tram thit qua tang theo d¢ tudi thu hoach nhung ty 1¢ v qua giam dan, sy khac biét c6 y nghia thong ké.
Sy bién dong nay phu hop vdi cong bd cua Trong va Phuong (2022) vé sy gia ting ty 18 phan an duoc
theo do tudi ctia qua. Hat chiém ty 1¢ nho trong qua va khong bién ddi theo d6 tudi thu hoach.

Anh huong cua d6 tudi thu hoach dén sy thay d6i ham luong cac chit dinh dudng trong cac phan cua
qua thanh long rudt do

Anh huong cia d6 tudi thu hoach dén ham lugng nudc, ham luong duong khir va vitamin C trong vo
va thit qua thanh long ruét dé dugc trinh bay ¢ Bang 2.

Luong nudc trong vo qua va thit qua giam vao ngdy tht 32 sau khi trd hoa, khac biét co ¥ nghia so
v6i qua thu hoach ¢ ngay thir 28 va 30. Lugng nudc trong thit qua thap hon lugng nudc trong vo qua,
phan anh su tich lily cac vat chat kho trong phan an duoc cua qua cao hon. Luong nude giam do su gia
tang tich lily thanh phan chat kho ciia qua trong qua trinh chin.
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Bang 2. Sy thay d6i ham lwong nwéc, dwong khir va vitamin C trong vé qua va thit qua thanh
long rudt dé theo dd tudi thu hoach

. . Ham lwong Ham lwong vitamin C

Potusi | Hamluong nude (%) dwong khiv (%) (mg/100 g)

(ngay) Vo qua Thit qua Vo qua Thit qua Vo qua Thit qua
28 91,13+0,13° | 87,49+0,17° | 2,74+0,142 8,690,302 15,20+0,20® | 16,0043,232
30 91,32+0,35° | 87,31+0,06° | 2,89+0,08% 8,94+0,59° 22,82+0,20° | 34,29+0,00°
32 90,34+0,292 | 86,14+0,022 | 3,17+0,03° 9,89+0,69° 24,7240,20° | 32,17+3,25°

Ghi chii: S6 liéu thé hién qua trung binh = do léch chudn, céc chir cdi gié'ng nhau trong cung 1 cot thé hién sy
khdc biét khéng c6 ¥ nghia thong ké, a = 0,05
Puong khtr va vitamin C tang c6 y nghia theo d6 tudi thu hoach, sy hién dién trong thit qua cao hon
trong phan vo qua. Su gia ting duong khir do anh hudng cua cac bién d6i sinh 1y trong qué trinh chin,
phu hop vé6i quy luat vé su gia ting ham luong dudng trong giai doan sau ctia qua trinh phat trién cua
qua (Lé Van Trong & Ha Thi Phuong, 2022). Su gia ting vitamin C la do sy gia ting cac tién chat cho sy
tong hop vitamin C (dudng khtr va D-galacturonate) thong qua con dudng Smirnoff-Wheeler (Wheeller
va cs, 1998) trong qua trinh chin.

Bing 3. Sw thay d6i ham lwong protein va chit béo trong cac phin ciia qua thanh long rudt do
theo d¢ tudi thu hoach

Do tudi Ham lwong protein (%) Ham lwong chéat béo (%)
(ngay) Vo6 qua Thit qua Hat Hat

28 0,40+0,012 0,36+0,012 13,32+0,37° 34,330,272

30 0,43+0,01° 0,370,012 13,60+0,432° 34,86+0,14%

32 0,44+0,04° 0,39+0,01° 13,97+0,00° 35,1940,29°

Ghi chii: S6 liéu thé hién qua trung binh = d6 léch chudn, cdc chit cdi giong nhau trong cing 1 ¢t thé hién su

khdc biét khong cé y nghia thong ké, a = 0,05

Protein chiém ham luong cao trong hat (13,32+13,97%), tuy nhién trong phan vé qua va thit qua chta
it protein. Theo Susanti et al. (2012) trong thanh long chita phytoalbumin 1a protein c6 hoat tinh chéng
oxy hoa manh, gop phan dem lai loi ich cho sirc khoe. Sy thay déi ham lugng protein trong cac phén cua
qua khac biét c6 ¥ nghia giita qua thu hoach ¢ ngay thir 28 va qua thu hoach & ngay thir 32 sau khi tr6 hoa
(Bang 3). Ham lugng protein trong thit qua tuong dwong véi bao cao cua Nurul va Asmah (2014) trén
thanh long rut do6 Malaysia. Lugng chat béo trong hat thanh long ting (34,33+35,19%), khac biét co y
nghia theo d6 tudi ctia qua, cao hon so v&i cong bd cia Chemah va nnk (2010), Phan Thi Thanh Qué va
nnk (2024) véi gia tri tuong tmg 1a 22,8% va 31,82%. Su khac biét c6 thé do ngudn hat thu nhan dugc c6
thoi diém thu hoach va ving trong khac nhau. Chét béo trong phan vo va thit qua khong thé xac dinh trong
cdc mau nghién ciru, két qua nay twong dong véi bao céo cia Nurul va Asmah (2014).
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Anh huong cuia do tudi thu hoach dén su thay d6i ham lugng cac hop chit ¢6 hoat tinh sinh hoc va
dén hoat tinh chéng oxy hoa trong céc phan cta qua thanh long rudt do

Sy bién dong cua ham lugng betacyanin, ham lugng polyphenol tong sb trong cac phan cia qua theo
d6 tudi thu hoach dugc trinh bay ¢ Bang 4.

Bang 4. Su thay ddi ham lweng betacyanin, ham lwgng polypenol téng sb trong cac phan ciia qua
thanh long rudt dé theo dd tudi thu hoach

Do tudi BC (mg/100g) TPC (mg GAE/g ck)

(ngay) V6 qua Thit qua V6 qua Thit qua Hat
28 28,330,302 94,710,292 6,54+0,39° 5,95+0,03° 4,76+0,73
30 40,67+0,39° 138,44+0,24° 8,81+0,27° 5,49+0,30° 4,01+0,73¢
32 59,25+0,04° 145,05+0,86° 9,730,26° 4,81+0,432 4,21+0,93

Ghi chii: S6 lieu thé hién qua trung binh + do léch chudn, cdc chik cdi giéng nhau trong cung 1 cot thé hién sy

khéc biét khéng c6 ¥ nghia thong ké, a = 0,05

Ham lugng betacyanin trong vo va thit qua ting ¢ y nghia theo do tudi thu hoach. Betacyanin ting
nhanh trong thit qua tir 28 dén 30 ngay tudi (tir 94,71 mg/100 g dén 138,44 mg/100g) tuong ty cong bd
cua Wu va cs (2019).

TPC trong vo qué cao nhat, ting theo d6 tudi thu hoach; ngugc lai, TPC trong thit qua giam vio ngay
thtr 32 sau khi trd hoa, su khac biét ndy co y nghia théng ké. TPC trong hat thay doi theo thoi diém thu
hoach, dat gia tri 4,01+4,76 mgGAE/g chat kho, cao hon so vai két qua nghién ctru ciia Phan Thi Thanh
Qué va nnk (2024) c6 thé do khéc biét vung trong (Nurul va Asmah, 2014).

TFC cao nhat trong v qua, thdp nhat trong hat va giam theo d6 tudi thu hoach (Bang 5). Gia trj TFC
trong thit qua thanh long rudt dé duoc nghién ctru thip hon so véi nghién ctru trén thanh long rudt do
Malaysia (245 mgQE/100g chat kho) (Ramli va cs, 2014). O 28 ngay tudi, hat thanh long c6 TFC gan
vO1i gia tri dugc phan tich trén hat thanh long rudt d6 ¢ Binh Thuan (58,15 mgGE/100 g) (Hoang va cs,
2025).

Bing 5. Sw thay d6i TFC va kha ning loai goc tw do DPPH ciia cac phan qué thanh long rudt dé
theo d¢ tudi thu hoach

Do tubi TFC (mg QE/g ck) Kha ning loai géc tw do DPPH (%)
(ngay) V6 qua Thit qua Hat Vo qua Thit qua Hat
28 1,33+0,08° 0,97+0,04° 0,16+0,01¢ | 28,38+0,322 | 52,90+0,742 81,73+3,30°
30 1,30+0,04%> | 0,93+0,03° 0,15+0,00° | 36,36+0,13" | 55,32+1,09° 83,78+3,03"
32 1,12+0,10° 0,83+0,052 0,11+£0,012 | 37,83+0,24° | 63,67+0,99° 86,8412,26°

Ghi chii: 86 liéu thé hién qua trung binh £ dg léch chudn, céc chit cdi giong nhau trong cing 1 ¢dt thé hién su

khdc biét khéng cé y nghia thong ké, a = 0,05

Céac hop chat c6 hoat tinh sinh hoc betacyanin, polyphenol, flavonoids, acid ascorbic,... ¢6 anh
hudng dén kha ning loai gbc ty do DPPH cua thanh long. Kha ning loai gbc ty do DDPH cua cac phin
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cliia qua gia ting c6 y nghia theo do tudi thu hoach. Két qua nghién ctru twong tu két qua cong bd boi
Ghorband va cs, (2023). TPC va TFC gidm theo dd tudi thu hoach, nhung ham lugng vitamin C va
betacyanin trong thit qua ting, cac hop chat nay gép phin lam ting hoat tinh chdng oxy hoa cua thit
qua. Hoat tinh chdng oxy hoa trong hat thanh long cao hon so véi cta vo va thit qua voi khoang gia tri
tuong ty cong bd ctia Phan Thi Thanh Qué va nnk (2024) nhung cao hon so v&i cong bd ciia Chemah et
al. (2010) véi gia tri 1an luot 1a 87,71% va 46,60%. Cac két qua khao sat twong dong véi bao cio cia
Duong Thi Phugng Lién va nnk (2024) cho thiy, c¢6 sy bién dong cac hop chét c6 hoat tinh sinh hoc va
hoat tinh chdng oxy hoa ciia cic phan ciia qua theo d6 chin.

4. Két luan

Nghién ctru cho théy, do tudi thu hoach ¢6 anh huong dén ty 1€, gia tri dinh dudng, ham lugng cac
hop chét ¢ hoat tinh sinh hoc va kha ning loai gbc tu do trong cac phan cua qua thanh long rudt do.
Ham luong nuéc trong vo va thit qua ciing nhu ty 18 vé qua giam theo do tudi thu hoach, phan anh sy
gia ting phan an duoc va thanh phan vat chit kho ciia qua. Ty 18 phan thit qua; ham lugng dudng khir,
vitamin C, hgp cht betacyanin trong vo va thit qua thanh long rudt do ting theo dé tudi thu hoach. Chét
béo trong hat bién dong theo do tudi thu hoach, khac biét cé y nghia gitta hat 28 va hat 32 ngay tudi.
Ham lugng protein, TPC, TFC va kha nang loai géc tu do DPPH cua vo, thit qua va hat thanh long bi
anh huong boi do tudi thu hoach. Thanh long thu hoach & ngay thtr 32 ¢6 ham lugng dinh dudng va kha
nang loai géc tw do DPPH cao nht trong 3 do tudi thu hoach dugc khao satm

Léi cam on: Nghién ciru nay dwoc tai tro béi Pai hoc Can Tho, ma sé CTCS2025-04-05.
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