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TOM TAT

Trong nghién ctru nay, bot thanh long rudt do (Hylocereus polyrhizus) dugc san xuét bang phuong
phap siy bot xp nham tao ra san pham co cht lugng tot. Muc tiéu ctia nghién ctru 1a khao sat anh
hudng cuia ty 1¢ glycerol monostearate (GMS) str dung (1, 2, 3, 4%) va dang nguyén li¢u (twoi va
lanh d6ng) dén hi¢u suét thu hoi va chét luong ciia bot thanh long rudt do thanh pham. Bot thanh
long dugc phén tich vé ham luong nudc, hoat d6 nudc, chi sb do hoa tan trong nudc (WSI), mau
sac, ham lugng betacyanin, phenolic va flavonoid cung v6i hoat tinh chong oxy hoa dugc thé hién
qua kha nang loai goc ty do 2,2-diphenyl-1-picrylhydrazyl (DPPH). Ket qua cho thay, su dung
nguyén liéu thanh long rudt o dang twoi cho san pham co chét lugng t6t hon so véi dang lanh
dong, dong thoi sir dung GMS véi ty 16 3% cho do gidn nd bot hiéu qua nhat din dén hiéu suat thu
hdi cao (87,94%), bot thanh pham cé hoat do nudc thap (0,53), chi s6 hoa tan t6t (62,34%) va dic
biét 14 c6 ham lugng betacyanin, phenolic va flavonoid cao, twong tmg véi 34,09 mg/100 g, 1,91
mg GAE/g va 17,13 mg QE/100 g, cac hop chat nay gop phan cho kha ning loai goc tu do DPPH
cua bot dat 48,68%. Ky thuét sdy bot x0p c6 thé duoc ap dung nhu mét ky thuat ché bién bot trai
cay c6 kha nang bao quan tdt vi tao ra bot co hoat do nude thap va hiéu suét thu hdi cao nén tiét

kiém chi phi hon.

Twr khéa: Glycerol monostearate, hoat tinh chéng oxy hoa, lanh dong, phenolic, scfy bot xép.

1. BAT VAN BE

Thanh long (Hylocereus polyrhizus) 1a loai
trai cdy nhiét d6i co thé dugc trong & cic ving
nhiét d6i va can nhiét d6i khac nhau trén thé gi6i
nhu Péng Nam A, Trung va Nam My. Viét Nam
12 nude san xuat va xudt khau thanh long chu yéu
& Pong Nam A [1]. Theo Bo Cong Thuong
(2024) [2], tinh dén hét thang 10/2024, dién tich
thanh long ca nude hon 50.000 ha, riéng tai tinh
Binh Thuén cii, nay la tinh Lam Déng dién tich
thanh long 13 26.550 ha. V& san luong, trong
thang 10/2024, san lugng thu hoach thanh long
wdc dat 147,3 nghin tan, ting hon 20% so véi
thang 10/2023; trong do, tinh Binh Thuén cii thu
hoach 65 nghin tan, tinh Tién Giang cii nay la
tinh Pong Thap c6 san luong 45 nghin tan, tinh
Long An cii nay la tinh Tay Ninh thu hoach 25
nghin tan. Tinh chung trong 10 thang dau nim
2024, san luong thanh long dat 841,7 nghin tan,

trong do, san luong thanh long cia tinh Binh
Thuan cii wéc dat 405 nghin tan; tinh Tién Giang
cii wéc dat 207 nghin tin, tinh Long An cii 1a 142
nghin tin. Thanh long khéng chi phuc vu tiéu
ding noi dia ma con xuat khau, gia tri xuat khau
thanh long Viét Nam trong 11 thang dau nim
2024 dat 473,7 triéu USD.

Thanh long c6 gia tri dinh dudng va chirc nang
cao. Thanh long giau vitamin C, vitamin A va
niacin; cac chat khoang nhu: Kali, natri, canxi, phdt
pho, kém, magié, sat va chat xo. Thanh long mang
lai nhiéu loi ich vé stic khoe cho nguoi ti€u dung
[3]. Chét chdng oxy hoa rat doi dao co trong thanh
long nhu: Betacyanin, flavonoid va polyphenol [4].
Cac thanh phan nay co6 kha ning loai bo cac gbc
tur do manh mé&, 1am giam nguy co phat trién cac
bénh man tinh. Flavonoid c6 vai trd quan trong
trong viéc bao vé té bao ndo va mach mau, gitp
giam nguy co mic cac van dé vé tim [5]. Chinh vi
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vdy, tiém niang thuong mai ciia loai qua nay can
dugc nghién ctru.

Thanh long ciing nhu cac loai qua khac, déu
c6 ham luong nudc cao va rat d& hu hong, khong
thé bao quan trong thoi gian dai. Say khoé 1a mot
trong nhirg phuong phap phd bién lam giam do
am dé bao quan thyc pham, tao ra cac san pham
khur nuée c6 thoi han st dung kéo dai. Tuy nhién,
chat luong cua cic san pham say kho bang khong
khi théng thuong thuong thap hon so véi nguyén
liéu ban dau do thyc pham tiép xtic voi nhiét trong
thoi gian dai trong qua trinh sdy. Sy bot xop 1a
mot quy trinh 4p dung cho chat long co do dic
twong d6i cao cung véi chat tao bot thich hop dé
danh bong tao thanh bot 6n dinh va duge khur
nudc dudi dang mot 16p mang bot mong ¢ nhiét
do tuong d01 thap. Dién tich bé mat tang 1én va
chu trac xop cua bot giup day nhanh qua trinh
loai bo d am, giam dang ké thoi gian say kho va
béo quan tot hon cac chat dinh dudng, mau sic va
huong vi nhay cam véi nhi€t so véi cac phuong
phap thong thuong [6]. Phuong phap nay phu hop
v6i bat ky vat liéu nhay nhiét, dinh va nhét ma
khong thé sdy kho. San pham siy bot xdp co dic
tinh phuc hoi t6t hon va vuot troi hon so véi san
pham siy bang phuong phép sdy tréng va siy
phun [7] va d& dugc cong nhén la mét trong
nhimg phuong phap hi€u qua dé rat ngan thoi
gian sdy. Thanh long c6 luong chét kho cao, dic
biét 1a pectin tao nén tinh nhét dan dén nhiéu kho
khin cho qua trinh sy, do d6 sy bot xbp 1a lwa
chon thich hgp cho quy trinh tao bdt tir qua thanh
long. Tur cac nhén dinh trén, viéc nghién ctru Ché
bién bot qua thanh long bang phuong phap say
bot xp 1a rit can thiét dé tao ra san pham chat
lugng tot, c6 thoi gian bao quan dai, d& van
chuyén va bd sung vao cac thuc pham khéc.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Pia diém va nguyén liéu nghién ciru

Thanh long rudt d6 (Hylocereus polyrhizus)
dugc cung cap tir cac ho trong tai tinh Long An
cli, nay la tinh Tay Ninh. Nguyén li€u sau thu
hoach trong vong t6i da 2 ngay dugc van chuyén
vé Phong thi nghiém, Vién Céng nghé sinh hoc
va Thuc pham, Pai hoc Can Tho.

2.2. Xir Iy nguyén liéu va bo tri thi nghiém

Thanh long dugc rtra sach, dé rao, cat lam 4,
tach riéng phan vo qua va thit qua. Phan thit qua

dugc nghién va tach phan hat duoc goi 1a puree
va la nguyén li€u chinh cho nghién ctru nay. Thi
nghiém duogc bd tri v6i 2 nhan tb: (1) 1a dang
nguyén liu (twoi va lanh dong), (i1)) la ty 1€
glycerol monostearate (GMS) sir dung (1, 2, 3,
4%) cho phuong phap say bot xdp.

Nguyén liéu dang tuoi: St dung ngay sau
khi duoc nghién min va loc tach phan hat.
Nguyén li¢u dang lanh dong: Trai thanh long
duoc lanh dong ¢ - 25°C trong 1 - 2 ngay duoc
ra déng va tién hanh xtr Iy twong tu nhu nguyén
liéu dang tuoi. Nguyén liéu sau khi rira sach, bo
vo, cat khac khoang 1 - 2 cm va ray dé tach hat
thanh long. Phan thu dugc sau khi cha qua ray
(puree thanh long) duoc thanh tring bang
NaHSOs3 (114 mg/l) trong 30 phut. GMS véi cac
ty Ie 1, 2, 3, 4% so véi khéi lugng puree dugc
tron déu véi albumin (10%) dé dé dang hoa tan
vao puree thanh long. Hon hop dugc danh tao
bot bang may danh trang Philip trong thdi gian
10 phut voi téc do cao nhat. Hon hop sau khi tao
bot dugc trai 1én khay véi chiéu day 16p bot 4
mm va sdy & 60°C dén khi do am dat < 10%,
tién hanh nghién va sang (kich thudc 16 sang
0,25 mm) dé thu duoc bot min. San pham duoc
giit trong thi zip phirc hop trang nhém 6n dinh 1
ngay & 4°C dé xac dinh cac dic tinh hoa ly, cac
hop chét c6 hoat tinh chdng oxy hoa, hoat tinh
chéng oxy héa ciia san pham.

2.3. Phwong phap xac dinh cac chi tiéu

2.3.1. Xac dinh do gian no cua bot va hiéu
suat thu héi chat khé

- B§ gian nd cua bot (%): Pugc xéc dinh theo
cong thuc sau [8]:

Do gian no cua bot (%) = [(V1 - Vo)/Vo] %
100%

Trong d6: Vo va V; la thé tich cta hdn hop
trude va sau khi danh tao bot (cm”).

- Hiéu suat thu hdi chat kho (%): Puoc tinh
bang ty 1& phan tram chat kho trong bot thanh

pham trén chat kho trong hon hop nguyén liéu
trude khi sdy.

2.3.2. Xac dinh ddc tinh hoa ly
- Xac dinh do a;n (%): Phuong phap sdy dén
khoi lugng khong doi [9].
- Xéc dinh hoat d0 nudc (Aw): St dung may
do hoat d§ nudc Rotronic HP23 (Thuy Si).
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- Xac dinh ham luong betacyanin: Theo
phuong phap cta Chia va Chong (2015) [10]. Két
qué dugc thé hién qua don vi mg/100 g chat kho.

- Xéc dinh chi s6 hoa tan trong nudc (Water
solubility index - WSI) (g/g): Theo phuong phap
cua Hsu va cs (2003) [11].

- Xac dinh mau sic: Mau sic cta thanh long
nguyén liéu va bt qua thanh long dugc do bang
mdy do mau Konika Minolta CR-20. Két qua thé
hién qua h¢ mau L, a, b . D) khéac bi¢t mau sac
AE so v6i mau doi chimg khong nay mam duoc
tinh theo cong thuc:

= \f(L“ =L+ (@ = a'p)*+ (b* = b*p)?
’ Trong do: L*O, a*o, b*o la gia tri mau cua mau
doi ching la thit qua thanh long rudt dé.
’2.3.3. Xac dinh cac hop ’chd’t co hoat tinh
chong oxy hoa va hoat tinh chong oxy hoa

- Xac dinh TPC: Theo phuong phap Folin-
Ciocalteu [12], v6i chit chuén 13 axit garlic. TPC
duoc the’ hién qua mg duong luong axit garlic
trén g chat kho mau phan tich (mg GAE/g ck).

- Xac dinh TFC: Phuong phap so mau phire
voi clorua nhom véi chat chuan quercetin [13].
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Két qua dugc thé hién qua don vi mg duong
luong quercetin trén 100 g chat khd mau phan
tich (mg QE/100 g ck).

- Xac dinh hoat tinh chéng oxy hoa: Do hoat
tinh loai gbc tu do thong qua sy mat mau cua dung
dich mau tim ctia DPPH trong methanol khi do tai
budc song 517 nm [14]. Két qua thé hién qua ty 16
phén trim kha nang loai gbc ty do DPPH.

2.4. Phwong phap xir Iy so liéu

Xur 1y théng ké s liéu theo phuwong phap phan
tich phuong sai (ANOVA) va kiém dinh LSD sir
dung phin mém STATGRAPHICS Centurion
XVLI dé so sanh sy khac biét giita cac trung binh
nghiém thirc. DO thi duoc xdy dung bang phan
mém Microsoft Excel 2007.

8. KET QUA NGHIEN CUU VA THAO LUAN
. 3.1. D§ gidn n6 cua bot va hi¢u suit thu
hoi ciia bot thanh long
Két qua thong ké anh huong cta dang nguyén
liéu va ty 1¢ GMS st dung dén d6 gidn nd cua bot
va hi¢u suat thu hoi bt qua thanh long dugc trinh
bay ¢ hinh 1.
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Hinh 1. Anh huéng ciia dang nguyen liéu va ty 16 GMS dén d6 gidn né ciia bot (A)
va hiéu suit thu hdi bot qua thanh long (B)
Ghi chii: Két qua dwge thé hién qua trung binh va do léch chudn, cdc chit cdi khdc nhau phia trén
cdc cot thé hién sie khdc biét ¢é y nghia thong ké (p<005).

Khi ting ty 16 GMS tir 1 - 4% theo khdi
lugng, do gian nd cua bot ting 1€n rd rét (Hinh
1.A). Ty I¢ GMS ¢ muc 3 va 4% ghi nhan gia tri
do gian no cua bot cao hon khac biét so voi st
dung GMS 1 va 2%, song su gia tang d§ gian nd
cua bot khi gia tang ty 1€ GMS tr 3 - 4% la khong
dang ké, két qua nay thé hién cho ca hai dang
nguyén lidu tuoi va lanh dong. Quy luat bién doi
dd gian no bot theo ty 1€ GMS trong nghién cuu
nay pht hop véi két qua nghién ctru ciia Krishna
va Minati (2020) [15] khi sy bot méng cau bang

phuong phap siy bot x6p sir dung GMS. Su gidn
nd cua bot tang 1én khi ty 1€ GMS tang 1én do su
giam strc cing bé mat dé tao thanh mang phan
pha lam tang sy gian nd cua bot [16]. Su gia tang
d6 gidn nd cna bot 1am qua trinh sdy dé dang hon,
din dén hiéu sudt thu hoi cao, két qua nay thé
hién rd qua d6 thi hinh 1.B. Khi st dung GMS ty
1& cao (3 - 4%), hiéu sudt thu hdi cao khac biét so
v6i sir dung GMS ty 1¢ thap (1 - 2%) cho ca hai
dang nguyén li¢u tuoi va lanh dong. Xu hudng
tang twong ty vé hiéu suit thu hoi bot khi ting
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néng do chét tao bot da dugc ghi nhan trong céc
nghién ctru vé sdy bot x6p véi cac nguyén liéu
khac nhu 6i [17], du du [7]. Trong nghién ctru
nay, nguyén liéu twoi va nguyén li€u lanh dong
khong khéc biét vé do gidn no cua bot ciing nhu
hiéu suat thu hoéi chat kho. Ca hai déu cho higu
suat thu hoi cao khi str dung ty 16 GMS thich hop
1a 3%.

3.2. D) Am, hoat dd nwéc va chi sé hoa tan
cia bot thanh long

Do am cua bot thanh long cung voi két qua
théng ké anh huong cua dang nguyén liéu va ty 1¢
GMS str dung dén hoat d6 nudc va chi s hoa tan
trong nudc cia bot qua thanh long dugce trinh bay
& bang 1. Két qua cho thay, 46 am cac mau dao
dong trong khoang 6,37 - 8,12%, khong khac biét
nhiéu. Cac mau bot khoai tay sdy bot x6p sir dung
GMS trong két qua nghién ciru ctia Darniadi va cs
(2022) [18] c¢6 ham luwong am < 8%. Hoat do
nudc ctia bot khong khac biét ¢6 ¥ nghia théng ké
va dao dong trong khoang 0,51 - 0,53. Hoat do
nudc tit ca cac nghiém thirc déu < 0,6 da dap tng
ngudng an toan vi sinh vat duoc bdo cdo boi
Chirife va Buera (1994) [19], cho thay qua trinh
sdy da kiém soat hiéu qua trang thai nudc tu do
ctia san pham, gitp dam bao cac mau bot co thé
bao quan tét & nhiét 46 méi truong trong diéu
kién kin tranh hiit am tro lai.

Chi sd d6 hoa tan trong nudc (WSI) dé cap
dén kha nang hoa tan cia bdt voi nude. Bot ly
tuong can phai dé dang hép thu nudc, thim wot
hoan toan, chim xudng va hoa tan hodc phan tan

ma khong bi von cuc [20]. DS hoa tan c6 lién quan
chit ché dén ham lugng protein trong bot thanh
long rudt d6. Cac nhom axit amin phan cyc cung
cép tinh chét wa nude cho cac phan tir protein, cho
phép chiing lién két voi nude. Tuong tac ion hodc
tuong tac protein - nudc din dén ting do hoa tan
[21]. Trong nghién ctru nay, WSI cua bot thanh
long dao dong trong khoang 55,21 - 62,34%, phu
hop voi két qua nghién ctu cia Akman va cs
(2024) [22] khi sdy bot x5p bot qua thanh long sir
dung albumen trimg va whey protein isolate lam
chét tao bot, bot thanh long rudt d6 c6 WSI trong
khoang 56,98 - 71,03. Ty 1& chét tao bot ciing anh
huong déang ké dén chi s6 WSI cua bot thanh long
rudt do. Ty 1&¢ GMS thap (1 - 3%), WSI khong bi
anh huong dang ké, tuy nhién khi ty 16 GMS ting
cao (4%), chi s6 WSI ctia bot thanh long rudt do
gidm 10 rét cho cd nguyén li€u tuoi va lanh dong.
Diéu nay c6 thé do tong lugng chét rin ting 1én
khi néng dd chét tao bot tang cao, lam gian doan
tuong tdc uva nudc cua protein véi nudc [23].
Nguyén li¢u tuoi c6 xu hudng tao ra bot c6 WSI
cao hon so v6i nguyén liéu lanh dong co thé do
protein trong thanh long bi bién tinh mot phan
trong qua trinh lanh d6ng din dén giam kha ning
hoa tan ctia bot thanh pham. Ngoai ra, theo Kilicli
va Erol (2023) [24], khi ty 1& chat tao bot qua cao
c6 thé dan dén su hinh thanh cau trac dic hon,
chat hon trong bot sdy kho bang phuong phap bot
xop, dan dén lam giam kha nang tiép can ciia nudc
v6i cau tric bén trong ciia cac hat bot, han ché su
thAm va do hoa tan vao nude.

Bang 1. P6 4m, hoat dd nwée va WSI ciia bot qua thanh long

Dang nguyén ligu | Ty 16 GMS (%) | D6 4m bot (%) Hoat(ié )m“"c WSI (%)
1 7,12 £ 0,69 0,51 +£0,01™ 60,96 + 0,57%
. . 2 7,61 0,73 0,52 +0,01™ 61,25 +1,10%
Nguyén liéu tuoi - "
3 8,03 + 0,42 0,53 + 0,02 62,34 + 0,75
4 7,78 + 0,42 0,52 +0,01™ 57,64 + 0,89
1 8,12+0,51 0,53 +0,01™ 58,86 + 1,64
Nguyén liéu lanh 2 6,85 £ 0,50 0,51+0,01™ 59,31 + 1,68
dong 3 6,37 £ 0,68 0,51 +0,02™ 59,25 +1,10*
4 7,65 £ 0,83 0,52 £ 0,02 5521 + 1,349

Ghi chii: Két qua dwoc thé hién qua trung binh va dé léch chudn. ns: Sy khdc biét khéng cé y
nghia thong ké. Cac chir cai khac nhau phia trén cac so trong cung mot cot thé hién sw khac biét co y

nghia théng ké (p < 0,05).
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3.3. Mau sic ciia bot qua thanh long

Maiu sic 1a mot trong nhitng thudc tinh chat
lugng quan trong nhat cua bot, bao gém ca bot
thanh long va bi anh huong boi nhiéu yéu td trén
quy trinh ché bién. Bang 2 trinh bay anh huong
ctia ty 16 GMS Ién cac gia tri mau (L', a’, b))
cung véi do khac bi€t mau so vdi nguyén ligu
thanh long ban dau AE cua bot duge ché bién tir
nguyén liéu tuoi va lanh dong. Gia tri L cua cac
mau bdt trong khoang 51,07 - 53,87, gia tri a’

trong khoang 23,80 - 27,93 va b~ trong khoang -
8,37 dén -7,03, cac khoang gi4 tri nay phu hop
v6i két qua nghién ciru cia Akman va cs (2024)
[22], theo d6 bdt thanh long rudt dé co cac gia tri
mau L*, a* va b* tuong tng trong khoang 49,07 -
73,44; 21,76 - 34,46 va -7,15 dén -1,69. Po khac
biét mau ciia cdc mau bot dao dong tir 14,00 -
16,72. Cac gia tri nay trong khoang 11 — 49, theo
Minaker va cs (2021) [25], mau sic cac miu bot
twong tu nguyén liéu ban dau hon 1a d6i lap.

Bang 2. Cac gia tri mau va do khac biét mau AE cta bdt qua thanh long

A " A Ty lé * * *

Dang nguyén liéu GMS (%) L a b AE
1 53.87 +£0,91% | 26,72 £0,84* | -7.87 +0,38° | 15,06+ 1,18
_ , 2 53,40 +£0,92% | 27,67 £1,06* | -7,77+0,61° | 14,14 +0,98°

Nguyén liéu tuoi N

3 53,20 +0,70° | 27,93 £0,87* | -8,07 +0,65° 14,00 + 1,14°
4 53,10 £0,70° | 27,17 +0,87* | -7,37+£0,59% | 14,14 +0,62°
1 5333 +0,81% | 23,80 £1,05° | -7,03+0,64* | 16,72 +0,74°
. 2 51,23+0,87° | 24,10+ 1,61* | -7,53+0,40 | 15,95+ 1,70®
Nguyén liéu lanh dong . . .
3 51,77 £ 0,49 | 24,70+1,47% | -7,10+£0,95* | 15,46 + 0,96™
4 51,07 £0,81° | 26,07 =1,10™ | -8,37+0,59° | 14,76 + 0,49

Ghi chu: Két qua dwoc thé hién qua trung binh va dé léch chuan. Cdc chit cdi khdc nhau phia trén
cdc s6 trong cung mot cot thé hién sw khdc biét ¢é y nghia thong ké (p < 0,05).

Bot lam tr nguyén li¢u tuoi c6 cac gid tri
mau va do khéac bi€t mau so véi nguyén li€u ban
dau khong bi anh hudong dang ké baoi ty 16 GMS
bd sung. Tuy nhién, bot 1am tir nguyén liéu lanh
dong céac gia tri mau va do khac biét mau so voi
nguyén liéu ban dau c6 sy bién d6i c6 y nghia
thong ké khi so sanh bot bo sung 1% GMS va 4%
GMS. Khi so sanh v6i bot bo sung GMS 1%, bot
bd sung 4% GMS c¢6 L*, b va AE giam, gia trj a’
tang. Khi so sanh v4i nhém bot tir nguyén liéu
tuoi, gid tri L* va b’ cia mau bot tir nguyén lidu
lanh dong str dung 1% GMS khac biét khong c6 ¥
nghia thong ké so voi cac mau bot tir nguyén lidu
tuoi, song gia tri a giam rd rét, dan dén do khac
biét mau AE ciing khac biét so v6i cac mau bot tir
nguyén liéu twoi. Khi ting ty 16 GMS, cic mau
bot tr nguyén li€u lanh dong co L’ va do khac
bi€t mau AE gidm, gid tri a co khuynh hudng
tang va khac biét c6 y nghia & mau bo sung 4%
GMS. Su bién dbi cac gia tri mau trong bot tir

nguyén lidu lanh déng co thé do sy pha v& cau
triic t& bao do tinh thé da hinh thanh khi lanh
doéng va ra dong lam chit mau d& bi oxy hoa
trong qué trinh sdy. Khi ting ty 16 GMS, do gidn
né bot nhiéu hon, qua trinh sdy dé dang hon nén
khic phuc dugc su bién d6i chat mau.

3.4. Cac hop chit c6 hoat tinh chéng oxy
héa va hoat tinh chéng oxy héa ciia bot qua
thanh long

Qua trinh ché bién thuc pham, dic biét 1a ché
bién nhiét c6 thé gay mat chat dinh dudng trong
cac san pham thuc pham, thuc pham dang bot sau
qué trinh say ciing khong ngoai 1&. Do dé, viéc
duy tri cac hop chét hoat tinh sinh hoc trong bot
thanh long rudt do 1a méi quan tim 16n trong
nghién ctru nay. Két qua thong ké anh huong cua
dang nguyén liéu va ty 16 GMS sir dung dén cac
hop chat c6 hoat tinh chdng oxy hoa va hoat tinh
chdng oxy hoa ctia bot qua thanh long duoc trinh
bay ¢ hinh 2.
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Hinh 2. Anh huéng ciia dang nguyén liéu va ty 16 GMS dén ham lwong betacyanin (A), TPC (B),
TFC (C) va kha niing loai gbc tw do DPPH (D) ciia bt qua thanh long
Ghi chii: Két qua dwoc thé hién qua trung binh va dé léch chuan. Cdac chit cdi khdc nhau phia trén
cdc cot thé hién sie khdc biét ¢é y nghia thong ké (p < 0,05).

Betacyanin cua bdt thanh long dao dong tur
29,35 - 36,76 mg/100 g, thip hon khong nhiéu so
v6i két qua nghién ctru ctia Nguyen va cs (2025)
[26] khi sdy phun bot thanh long st dung
maltodextrin (44,95 mg/100 g). Nong do GMS
anh huong dang ké va tich cuc dén ham luong
betacyanin khi str dung ty 1& thap (1 - 3%), song
khi str dung ty 1¢ cao hon (4%) betacyanin giam
xubng 1d rét. Cac hop chét betacyanin rat nhay
cam vé6i nhiét va dé bi phan huy khi tiép xuc véi
nhiét d6 kéo dai trén 60°C, do cau truc phan tir
khong 6n dinh [27]. St dung ty 16 GMS tang tir 1
- 3% lam gia tang d6 gidn nd cua bot (Bang 1),
duy tri ciu trac x0p, tang dién tich bé mit cua vat
liéu duoc sdy kho, giup ddy nhanh qua trinh sdy
[28], tir d6 han ché duoc su phan huy nay, két qua
13 betacyanin duoc duy tri nhiéu hon trong bot.
Tuy nhién, khi tang ty 1¢ GMS 1én mirc cao (4%)
lam d6 nhot puree tang 1én, do gian nd cua bot
cling khong tdng nita (Hinh 1), 1am giam su bay
hoi nuwéc giam hiéu qua cua qua trinh sdy [26],
dong thoi do tic dung pha lodng khi sir dung
GMS ty 1€ cao nén ham lugng betacyanin giam.
Bot thanh long tir nguyén liéu tuoi va nguyén li¢u
lanh dong c6 xu hudéng duy tri ham luong
betacyanin khong khac biét dang ké theo théng
ké, chi trir truong hop sir dung GMS 3%, c6 thé
13 do betacyanin bi phan hiy phan nio trong qua
trinh lanh dong va ra dong nén khong con dugc

duy tri tot khi sir dung voi ty 16 GMS thich hop
nhat cho qué trinh tao bot va sdy.

TPC cua bot thanh long dao dong tur 1,54 -
1,91 mg GAE/g, cao hon so véi két qua nghién
cuu cua Nguyen va cs (2025) [26] 1a 0,79 mg
GAE/g. TPC trong bdt thanh long lam tr nguyén
liéu tuoi va nguyén li¢u lanh dong c6 xu hudng
bién d6i gidng nhau theo ty 16 GMS: Khi ting ty
1€ GMS tr 1 - 3%, TPC tang rd rét sau d6 giam
xudng khi tiép tuc ting GMS 1én mirc cao hon
(4%). Theo Hamad va cs (2024) [28], ly do
chinh din dén su gia ting ham luong phenolic 1a
su giai phong cac hop chat phenolic lién két
trong qué trinh tao bot bang cach danh bong;
ngoai ra, sy hinh thanh nhiéu bot 6n dinh c6 mot
16p mang day bao quanh cac bot khi, giap bao vé
t6t hon cac hop chat hoat tinh sinh hoc, bao gom
ca nhom hop chit phenolic, nam giita cac bot khi
[28]. Su dung GMS ty 1€ 3% cho d¢ gian nd bot
t6t nhat, nén hop chat phenolic trong bot ciing
dat cao nhét.

Ham luong flavonoid trong cac mau bot thanh
long trong khoang 11,09 - 17,13 mg QE/100 g, phu
hop véi két qua nghién ciru ciia Nguyen va cs
(2025) [26] 1a 17 mg QE/100 g. Quy luat bién dbi
cua TFC trong bdt thanh long tir nguyén li¢u tuoi
theo ty 16 GMS kh4 twong dong véi bién ddi TPC,
song TFC trong bot thanh long tir nguyén li€u
lanh déng khong bi anh hudng dang ké boi ty 18
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GMS. TPC va TFC trong bot thanh long tur
nguyén li€u tuoi cd xu hudéng cao hon so voi
trong bot tr nguyén li€u lanh dong khi s dung ty
16 GMS cao (3 - 4% ddi v6i TPC va 2 - 3% ddi
véi TFC). Két qua nay co thé do su bién doi
nguyén li€u trong qua trinh lanh déng va ra dong
1am cho hop chat phenolic khong tip trung nhiéu
& bé mit phan pha nén kha niang dugc bao vé cia
16p bot bi giam.

Kha ning loai gc tu do DPPH cutia cac mau
bot thanh long rudt dé trong khoang 42,26 -
48,68%. Ty 18 chét tao bot GMS ciing anh huéng
déang ké dén hoat tinh chéng oxy hoa cua bot
thanh long do duoc thé hién qua kha ning loai
gbc tr do DPPH. Hoat tinh chdng oxy hoa co xu

hudng bién d6i kha giéng véi TPC va TFC, tirc 1a
cd xu huong tang khi tang ty 1€ GMS. Su dong
gop cua betacyanin, TPC va TFC vao hoat tinh
chdng oxy hoa thé hién qua kha ning loai gbc tu
do DPPH dugc thé hién qua bang 3. Két qua ¢
bang 3 cho thay, ca betacyanin, TPC va TFC déu
dong goép c6 nghia théng ké vao kha ning loai
gbc tu do DPPH cua cac miu bot (p < 0,05).
Trong d6, anh huéng nhiéu nhat 1a TPC vé6i hé s6
twong quan 0,685 va mirc ¥ nghia 0,001. Két qua
nghien ciru cia Hamad va cs (2024) [28] ciling
cho thdy, hoat tinh chdng oxy hoa twong quan
tuyén tinh voi ham luwong tong phenolic va
flavonoid trong san pham.

Bang 3. Twong quan giira betacyanin, TPC va TFC va kha niing loai goc tw do DPPH ciia bot
thanh long ruét do

Betacyanin (mg/100 g)

TPC (mg GAE/g) | TFC (mg QE/100 g)

Kha nang loai géc tu do

(H*
DEPH (%) 0,4245

0,6852"" 0,4214"

Ghi chii: (1): Hé s6 tiong quan; *: Mikc ¥ nghia 0,05; ***: Mirc y nghia 0,001.

4. KET LUAN

Két qua nghién ctru da thé hién su thanh cong
trong viéc san Xuét bot qua thanh long rudt do
bang phuong phéap siy bot xdp. Quan_ sat thay
rang, viéc sur dung ty 1& GMS téng dén gia tri
thich hop (3%) lam ting hiéu suat thu hoi, ham
lugng cac hop chit chdng oxy hoa ciing nhu hoat
tinh chéng oxy hoa ctia bot thanh pham. Bot c6
mau sic dep, hoat d§ nudc an toan cho viéc bao
quan, dong thoi ¢6 chi sé hoa tan kha cao. Bot
duoc ché bién tir nguyén liéu twoi cho chét luong
t6t hon so voi 1am tir nguyén liéu lanh dong do c6
cac hop chat c6 hoat tinh chéng oxy hoa va hoat
tinh chéng oxy hoa cao hon. Sdy bot x6p 1a mot
ky thuét két hop nhimg loi ich cua viée tao bot va
sdy mang dén mot phuong phap hiéu qua dé loai
b6 d6 4m dong thoi bao toan chét lugng san pham
thyc pham.
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RESEARCHING ON PROCESSING RED DRAGON FRUIT POWDER (Hylocereus polyrhizus)
BY FOAM MAT DRYING METHOD

Nguyen Chi Quyen"?, Phan Thi Thanh Que', Nguyen Thi Thu Thuy',

Mai Cat Duyenz, Duong Thi Phuong Lien'

Institute of Food and Biotechnology, Can Tho University

’Faculty of Engineering and Technology, Nam Can Tho University
Abstract

In this study, red dragon fruit powder (Hylocereus polyrhizus) was produced using foam mat
drying to create a high-quality product. The objective of this study was to investigate the effect of
the glycerol monostearate (GMS) ratio (1, 2, 3, 4%) and the form of raw material (fresh and frozen)
on the yield and quality of the red dragon fruit powder product. The powder product was analyzed
for water content, water activity, water solubility index (WSI), color, betacyanin, total phenolic and
total flavonoid contents, along with antioxidant activity demonstrated by the 2,2-diphenyl-1-
picrylhydrazyl (DPPH) free radical scavenging. The results showed that using fresh red dragon
fruit resulted in a higher quality product compared to frozen dragon fruit. Furthermore, using GMS
at a ratio of 3% yielded the most effective foam expansion, leading to a high yield (87.94%). The
powder product had low water activity (0.53), good solubility (62.34%) and notably, high
betacyanin, phenolic, and flavonoid contents, corresponding to 34.09 mg/100 g, 1.91 mg GAE/g
and 17.13 mg QE/100 g, respectively. These compounds contributed to the DPPH free radical
scavenging of 48.68%. Foam mat drying techniques can be applied as a processing method for fruit
powders with good preservation capabilities because it produces powders with low water activity

and high yield, thus saving costs.

Keywords: Antioxidant activity, foam mat drying, freezing, glycerol monostearate, phenolic.
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