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Tém tit:

Nghién cibu nham iing dung hat thanh long ruét dé nay mam dé ché bién banh bich quy, tao ra mét san
phdm méi gép phan ndng cao gid tri dinh dwdng va tdn dung hiéu qua nguon phu pham tir trdi thanh long.
Anh hwéng ciia phwong phap tién xir Iy bao gom: Sdy néng 50-60°C; sdy néng 50-60°C két hop rang ¢ nhiét
dé 120°C trong 10 phiit; rang & nhiét dp 120°C trong 10 phit; rang ¢ nhiét do 120°C trong 10 phiit két hop
sdy nong 50-60°C, ciing voi mau doi chimg la khong xir Iy nhiét dén sw thay doi ham heong chat béo tong
s6, polyphenol tong s6, kha ning logi bé goc tw do (DPPH) va mau sdc (L* a*, b*) trong hat thanh long
ndy mam va trong san pham banh bich quy. Két qua nghién civu cho thdy, tién xir Iy sdy hat thanh long ndy
mam ¢ nhiét dé 50-60°C dén dé am 5%, sau d6 rang ¢ 120°C trong 10 phut la diéu kién thich hop nhdt tao
ra san pham bdanh bich quy c6 chdt hrong cam quan tot va duy tri dirge cdc thanh phan c6 hoat tinh sinh hoc
o miurc cao.

T khéa: hat thanh long, ndy mam, banh bich quy

Application of germinated red-fleshed dragon fruit seeds (Hylocereus
polyrhizus) in biscuit production
Abstract:

Red-fleshed dragon fruit seeds are a valuable processing by-product that may be nutritionally enhanced
through germination. This study investigates the use of germinated dragon fruit seeds in biscuit production
and evaluates several pretreatments, including hot-air drying at 50 - 60°C, roasting at 120°C for 10 minutes,
and combinations of drying and roasting. Treatments were assessed based on total fat, total polyphenol
content, DPPH free-radical scavenging activity, and color parameters in both germinated seeds and finished
biscuits. The results show that drying germinated seeds at 50 - 60°C to 5% moisture content followed by
roasting at 120°C for 10 minutes was the most suitable pretreatment. This condition produced biscuits with
favorable sensory quality while maintaining relatively high levels of bioactive compounds, supporting the
valorization of dragon fruit seed by-products in value-added food products.
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1. Dit van dé

Thanh long 14 loai cdy 4n qua thugc ho xwong rong thudng dugc trong & cac qudc gia c6 khi hau
nhiét déi, giau chét dinh dudng (Liaotrakoon, 2013), dugc st dung dé an tuoi, 1am nuéde ép, nudc
uéng lén men... Tuy nhién, qua trinh ché bién tao ra mot lwgng 16n phu phém, trong d6 hat thanh
long 12 ngudn phu pham c6 gia tri 16n. Hat thanh long chira mot luong dau dang ké (31-34%), bao
gdm cac acid béo chua bao hoa nhu acid linoleic, acid oleic va acid linolenic (Phan Thi Thanh Qué
va ctv., 2018). Bén canh d6, hat thanh long giau cac hop chat polyphenol, flavonoid (Huang et al.,
2021), 1a ngudn cung cap cac vitamin, khoang, ciing nhu protein, chat béo, carbohydrate, chat xo,
phytoalbumin va caroten (Le Bellec et al., 2006). Qua trinh nay mam lam thay d6i dang ké thanh
phﬁn hoa hoc va sinh hoc cua hat. Khi hat nay mam, hoat dong cua cac enzyme noi sinh dugc kich
hoat, phan giai cac hgp chat phirc tap thanh dang don gian hon, d& hip thu, 1am gia taing ham lugng
cac hop chét chéng oxy hoa, cdi thién gia tri sinh hoc cta protein, ting ham lwong vitamin nhom B va
cac acid amin ty do, dong thdi giam bot cac chat khang dinh dudng nhu phytate, tannin va oxalate.
Nho vy, hat thanh long rudt do sau khi ndy mam c6 tiém nang tré thanh nguyén liéu chirc ning giau
gid tri dinh dudng va c6 loi cho suc khde.

Banh bich quy dugc ua chudng bdi huong vi da dang, hinh thirc phong pht, thoi han bao quan
dai va tinh tién lgi. Chinh vi vy, san luong san xuat va muc tiéu thy banh quy da ting nhanh trén
toan cau, muc tiéu thu binh quan cao nhat toan cau 1én dén 13 kg/ngudi/niam (Blanco Canalis et al.,
2017). Chinh mtrc d6 phd bién nay khién banh quy tré thanh phuong tién Iy tuong dé ting cudng
dinh dudng. Viéc bo sung hat thanh long rudt d6 nay mam trong ché bién banh bich quy gop phan
cai thién gia tri dinh dudng, ning cao ham luong chat chong oxy hoa, chit xo va cac dudng chat
thiét yéu, gitip tao ra mot san phdm méi mang tinh khac biét va gia ting gia tri kinh té tir ngudn phu
pham néng san. Mit khac, viéc tdn dung phu phdm nay mang y nghia quan trong trong giam thiéu ap
luc chat thai rin nong nghiép, gop phan bao vé moi trudng va phat trién nén kinh té tudn hoan trong
nganh ché bién thyc pham.

2. Phuong phap nghién ctiru

2.1. Ngi dung nghién cuu

Hat thanh long rudt do con 1an ba thit qua duge thu gom tir cac nha may ché bién thanh long & Pong
bang séng Ciru Long va van chuyén vé phong thi nghiém, sau d6 dugc cha va rira qua nude dé thu dugc
hat thanh long sach. Hat duogc séy kho ¢ nhiét do 25 - 28°C dén d6 4m < 10% va bao quan ¢ nhiét d¢ 4°C
st dung trong nghién ctru. Hat thanh long rudt do kho dugc tién xir Iy ndy mam dé pha v& mién trang, sau
d6 hat dugc lam 4m va u trong thoi gian 6 gio, dugc gieo vao gia thé khan gidy. Hat thanh long dwgc cho
nay mam & nhiét d6 phong (28-30°C), mam hat thanh long dugc thu hoach ¢ ngay thir 4 va tién hanh tién
xtr 1y bang cac phuong phap khac nhau bao gom say nong & 50-60°C; sdy néng & 50-60°C dén do am 5%,
sau d6 rang & 120°C trong 10 phut; rang & 120°C trong 10 phut; Rang & 120°C trong 10 phut, sau d6 siy
néng & 50-60°C dén do am 5% va mau ddi chung (khong xir Iy nhiét).

Hat sau khi tién xtr Iy duoc bo sung vao banh bich quy theo cong thirc ¢b dinh thanh phan nguyén liéu
(b6t mi, duong, trung, bo, mubi, bot no). Bo dugc lam mém & nhiét do phong, danh tan véi duong, cho tur
tur trirng vao, tron tao thanh nhi twong min. Hon hop bot mi, mubi, bot nd duoc thém tir tir vao, tron déu
dén khi thu duoc khdi bot déng nhét. B6 sung hat thanh long rudt dé nay mam 15% téng khdi bot, can
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mong (~5 mm) va tao hinh bang khuén. Banh dugc nudng & nhiét do 160-180°C, thoi gian tir 10-15 phit,
tuy theo kich thudc san pham va lam ngudi ty nhién & nhiét d6 méi truong (28-30°C). San pham banh bich
quy duoc phan tich cac chi tiéu chat lugng bao gdm chat béo téng sd, polyphenol tong, kha ning loai bo
gbc tu do (DPPH), va mau sic (L*, a*, b*).

2.2. Phwong phdp phdn tich

Chat béo tong sd duge xac dinh theo phuong phap Soxhlet. Polyphenol tong s dugc do theo phuwong
phap Folin-Ciocalteu bang may quang phd UV (Singleton et al., 1999). Kha ning loai bé goc tu do
(DPPH) duoc xic dinh theo phwong phap Baliyan et al. (2022). Mau sic dugc do bang may do mau hé
mau Lab (Pathare et al., 2013).

2.3. Phwong phdp xir ly so ligu

Két qua dugc xtr 1y theo phwong phap phan tich phuong sai (ANOVA) va kiém dinh LSD dé két luan
vé su sai khac gitra trung binh cac nghiém thirc bang chuong trinh STATGRAPHICS 15.0.

3. Két qua va thao luin

3.1. Anh hwéng ciia phwong phdp tién xir Iy hat thanh long ndy mam dén chit lwong sin phiam bdnh
bich quy
Phuong phap tién xir Iy hat thanh long rudt do6 ndy mam anh huong dén ham lugng chat béo tong,
polyphenol tong, kha ning loai bo gbc tu do (DPPH) thé hién ¢ Bang 1.
Bang 1. Anh hwéng ciia phwong phap tién xir Iy hat thanh long nidy mam
dén chit lwong san phadm banh bich quy

Phwong phéap Chét béo téng Polyphenol DPPH
tien xtv ly (%) (mg GAE/g) (UM Trolox/g)
Déi chirng 19,19+0,26° 1,073+0,0312 1,919+0,045°
Séay 19,170,142 1,053+0,020° 1,915+0,0832
Séy + Rang 20,31+0,66° 1,285+0,015¢ 2,17620,049°
Rang 20,010,562 1,132+0,013¢ 2,087+0,026"
Rang + Sy 19,90+0,52 1,101+0,0120 2,021+0,029°

ChiF cdi a, b, ¢ trong ciing mét cét thé hién sw khdc biét c6 y nghia thong ké & mirc y nghia 5%

Tir két qua Bang 1 cho thay, phuong phép tién xir 1y hat thanh long nay mam bang phuong phéap sy
néng & 50-60°C, sau d6 rang & 120°C trong 10 phit, cho ham lwgng chat béo tong cao nhét (20,31%)
trong banh bich quy, khac biét c6 y nghia thong ké (p < 0,05) so v6i miu con lai va miu ddi ching.
Phuong phap tién xir 1y say két hop rang 1 diéu kién tién xir 1y thich hop dé bao ton va ting kha ning
trich xuét lipid cta san pham. Khi giam d¢ am cta hat sau d6 tién hanh rang lam giam lugng nuée ty
do, gitip hat c6 @6 4m ddng déu tir d6 qua trinh rang hat duoc ddong déu hon va han ché sy tiéu tén ning
lugng cho qua trinh bdc hoi nuée (Andini & Suryanto, 2025). Dong thoi, dudi tic dong ciia nhiét, cau
triic thanh té bao va cac bao quan chira lipid bi phd vd, tao diéu kién cho cac giot dau thoat ra khoi mo

hat va tang kha nang chiét xuat.
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Theo Waszkowiak et al. (2020), xir 1y nhiét trén hat lanh lam pha v& cdu trac mé hat, tir d6 ting
kha ning giai phong dau. Twong tu, Huang et al. (2026) ciing quan sat bang kinh hién vi dién tir truyén
quang (TEM) rang tién xir 1y nhiét 1am thanh té bao bi nirt v&, cac giot dau két tu va d& dang giai phong
khoi té bao, gop phﬁn lam tang hi€u suat thu héi du cua hat dau nanh. Nguoc lai, 6 nghiém thuc hat
chi dugc sdy dén d6 am 5% ma khong trai qua cong doan rang, mirc d6 pha v ciu trac té bao con han
ché, lipid van ton tai cha yéu trong céc té bao du trit va kha ning chiét xuat khong cao. Pdi vi miu xir
1y rang va mau két hop rang va sdy, hat duoc rang truc tiép khi van con do6 4m cao nén mot phan ning
lugng nhiét dugc sir dung dé 1am bay hoi nuée, 1am giam hiéu qua pha v& ciu tric té bao (Dean et al.,
2014). Pong thoi, sy hién dién cuia nude trong qua trinh gia nhiét c6 thé thuc day qua trinh thiiy phan
va oxy hoéa lipid, ddn dén ton that mot phan chat béo (Tenyang et al., 2022).

Két qua & Bang 1 ciing cho thdy, phuong phép tién xtr Iy hat thanh long nay mam khac nhau anh
huéng dén ham lwong TPC trong banh bich quy. Cu thé, tién xir 1y hat thanh long theo phuwong phap siy
noéng & 50-60°C, sau d6 rang & 120°C trong 10 phut dat gié tri cao nhat (1,285 mg GAE/g), khac biét c6
¥ nghia thong ké so vi mau dbi chirng va cac nghiém thuc con lai (p < 0,05). Két qua nay cho thay, viéc
két hop sdy sau d6 rang 1a quy trinh tién xir 1y thich hgp dé bao toan hodc lam gia ting kha ning chiét
Xut cac hop chat phenolic trudce khi dua vao ché bién banh. Viéc séy trude giup gidm do am cua hat
xubng khoang 5%, tao diéu kién cho qua trinh rang dién ra dong déu hon va giam tiéu tén ning lugng
cho qua trinh bay hoi nudc. Pong thoi, qua trinh rang tiép theo c6 thé 1am phéa v& cau trac té bao, giai
phong cac hop chat phenolic lién két, lam ting lugng polyphenol c6 kha nang chiét xuat (Carciochi &
Galvan D’ Alessandro, 2016). Ngugc lai, mau chi sdy, ning lugng nhiét khong du dé pha v dang ké
cAu trac té bao va giai phong cac hop chit phenolic lién két nén ham luong TPC thu dugc thap nhat. D6i
v6i mau rang va mau két hop rang sau do say, nhiét d¢ cao tac dong 1én hat c6 d6 am 1on cé thé thuc
ddy su oxy hoa hodc phan hity mot phan cac hop chit phenolic, din dén ham lwgng TPC thip hon so
v6i mau két hop sdy sau d6 rang.

Phuong phép tién xir 1y hat thanh long rugt d6 nay mam anh huong c6 y nghia thng ké dén kha nang
loai b6 gbc tw do DPPH trong banh bich quy (p < 0,05). Gia tri DPPH cuia cic nghiém thirc dao dong tr
1,915 dén 2,176 puM Trolox/g. Trong d6, cac nghiém thirc xur 1y rang cho hoat tinh khir cac gbc tu do cao
hon so v6i miu dbi ching va nghiém thire tién xir Iy sdy. Pic biét, phwong phap xu 1y két hop sdy va
rang dat gia tri cao nhat (2,176 pM Trolox/g), khac biét c6 y nghia thong ké so véi cac nghiém thirc con
lai (p < 0,05). Diéu nay cho thy, viéc rang hat gop phan nang cao hoat tinh chéng oxy héa ctia nguyén
liéu, tir d6 cai thién kha nang khur géc tu do cua banh sau khi nudng.

Qua trinh rang ¢ nhiét do thich hop lam bién ddi cdu trac thanh té bao, giai phong cac hop chat
phenolic & dang lién két thanh dang ty do, dong thdi c6 thé hinh thanh cac san phidm phan tng Maillard
c¢6 hoat tinh chdng oxy hoa (Peng et al., 2021). Viéc sdy hat truéc khi rang co ché twong tu nhu tién
xtr 1y 1am thay d6i ham lwong TPC. Mic du xu hudng bién d6i cia DPPH twong dong v6i ham lugng
polyphenol tong, hoat tinh khir gc tu do con ¢6 thé chiu anh hudng bai cac hop chat chéng oxy hoa
khac duogc tao thanh trong qua trinh rang, ching han nhu cac melanoidin hinh thanh tir phan tng
Maillard (da Costa et al., 2023).
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Bang 2. Anh hwéng ciia phwong phap tién xir Iy hat thanh long rudt dé niy mam
dén mau sic cia banh bich quy

Phwong phap tién xcr ly L* a* b*
Déi chirng 68,58+0,43¢ 5,68+0,222 18,41+0,58¢
Séay 65,06+0,66¢ 6,08+0,26° 17,60+0,53°
Séy + rang 57,29+0,61° 7,310,300 15,320,242
Rang 60,96+0,55° 7,0520,14° 16,21+0,26°
Rang + say 57,25+0,59° 7,32+0,25° 15,36+0,287

Chir cdi a, b, ¢ trong cing mot ot thé hién sw khdc biét c6 y nghia thong ké & mirc 95%
Tir két qua Bang 2 cho thdy, gia tri L*, a* va b* bi anh hudng boi phuong phép tién xir 1y trong cing
mot ty 18 hat bd sung, cong thirc va thoi gian nuéng banh nhu nhau. Khi xtr Iy nhiét thi gia tri L* va b* c¢6
xu hudng giam 1an luot (68,58 dén 57,25) va (18,41 dén 15,32), gia tri a* tang (5,68 dén 7,32), c6 khac biét
¥ nghia théng ké (p < 0,05). Két qua nay phu hop véi nghién ciru ctia Zhou et al. (2017) cho thdy qué trinh
rang lam giam gia tri L* va tang gia tri a*. Nguyén nhan dugc cho 1 do sy mét nudc clia carbohydrate va
su gia ting cudng do phan tng Maillard trong qua trinh gia nhiét, tao cac sdc t6 nau (melanoidin), 1am hat
t6i mau hon (Ahmed et al., 2024). Trong d6 phuong phap xir 1y két hop siy va rang; rang va say déu trai
qua ca 2 qua trinh rang va say nén khi bd sung vao banh 1am cho banh sam mau hon. Gia tri b* ciia banh
giam cho thdy cudong do mau vang suy giam. Nghién ctru ctia Ozcan et al. (2024) cho thay, khi rang hat mu
tat lam giam dang ké gia tri b*. Sy giam nay c6 thé 1a do qua trinh hoa nau khong do enzyme hoic phan
ung Maillard xay ra trong qua trinh rang.
4. Két luan
Két qua nghién ciru cho thay, hat thanh long rudt d6 niy mam khi duoc tién xtr Iy bang phuong phap
sdy nong & 50-60°C dén do am khoang 5%, két hop vai rang & 120°C trong 10 phut, 1a diéu kién phu hop
dé tmg dung trong ché bién banh bich quy. Quy trinh tién xur 1y nay khong chi gop phin bao toan ma con
ting cuong kha ning chiét xuit cac hop chit co hoat tinh sinh hoc va hoat tinh chéng oxy hoa. Pong thoi,
tao ra mau sic va huong thom dic trung, qua d6 cai thién dang ké chit lugng cam quan cua san pham.
Tir nhing két qua dat dugc, c6 thé khang dinh rang phuong phép tién xir Iy dé xuat 1a giai phap hiéu qua
nham nang cao gia tri st dung cia phu pham hat thanh long, ddng thoi md rong tiém nang phat trién cac

san pham thuc pham c6 gia tri gia ting m
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