Tap chi Khoa hoc Pai hoc Dé‘ng Thap, Online First (2026): 1-15

TAP CHi KHOA HOC DAI HOC DONG THAP
Dong Thap University Journal of Science

Chuyén san Khoa hoc Tu nhién

ISSN 0866-7675 | e-ISSN 2815-567X

DOI: https://doi.org/10.52714/dthu.ns.2816.1882

UNG DUNG VO QUA CHANH DAY TiM (Passiflora edulis Sims)
TRONG CHE BIEN TRAI CAY SAY DEO PINH HINH

Nguyén Xuin Hong", Poan Phuwong Linh, Nguyén Thi Hong Xuyén, Nguyén Tin Kha,
Ngo6 Hiéu Ky va Pham Thiy Nguyén

Khoa Céng nghé Sinh Héa - Thiee pham, Trieong Dai hoc Ky thudt - Cong nghé Can Tho,
Viet Nam

*Tac gid lién hé, Email: nxhong@ctuet.edu.vn
Lich su bai bdo
Ngay nhdn: 30/9/2026, Ngay nhdn chinh swa: 12/11/2025; Ngay duyét dang: 20/11/2025
Tém tit

Nghién cieu nay dwoc thiee hién nham khai thac tiém ndng cia vé qud chanh day tim
(Passiflora edulis Sims) trong ché bién san pham sdy déo dinh hinh. Cdc thi nghiém khdo sdt
gom: (i) ty 1¢ phoi trén vé qud va dich qua (2:1, 4:1, 6: 1), (ii) ty Ié bé sung dwong (25, 35,
45 °Brix) va acid citric (0,1, 0,2; 0,3%), (iii) nhi¢t do sdy (60, 70, 80°C) va thoi gian say (3,
4, 5 gio). Két qua cho thay 1y ¢ vo quad va dich qua 4:1, két hop voi duwong 35 °Brix va 0,2%
acid citric, tgo san phdm ¢é mau do cam ddc trung, cdu triic mém déo va hwong vi hai hoa.
O diéu kién say toi uu (70°C trong 4 gio), ham lwong anthocyanin va vitamin C dwoc giir &
mirc tuwong doi cao, lan heot dat 20,57 mg/100 g va 11,84 mg/100 g. Céc chi tiéu chat lirong
khdc nhw @6 am (16,10%), do cimg (1,32 N) va chat leong cam quan déu dat mirc mong
muon. Két qud nghién cuu cho thcfy, viéc ung dung vo qua chanh ddy tim trong ché bién san
phdm sdy déo khéng chi gép phan ndng cao gia tri sir dung ciia phuy phdm néng nghiép ma
con dap vng xu hirdng phat trién thie pham chire ndng giau hop chat sinh hoc.

T kKhéa: Anthocyanin, chanh ddy tim, chdt lwong cam quan, trdi cdy sdy déo dinh
hinh, vitamin C, vo qua.
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Abstract

This study investigated the potential utilization of purple passion fruit (Passiflora
edulis Sims) peel in the processing of fruit leather products. The experimental operations
included: (i) peel-to-juice ratios (2:1, 4:1, 6:1), (ii) supplementation levels of sugar (25, 35,
45 °Brix) and citric acid (0.1, 0.2, 0.3%), and (iii) drying temperatures (60, 70, 80°C) and
drying times (3, 4, 5 h). Results showed that the peel-to-juice ratio of 4:1, combined with 35
°Brix sugar and 0.2% citric acid, yielded a product with characteristic reddish-orange color,
flexible texture, and balanced flavor. Under optimal drying conditions (70°C for 4 hours),
anthocyanin and vitamin C contents were maintained at relatively high levels, reaching
20.57 mg/100 g and 11.84 mg/100 g, respectively. Other quality parameters such as
moisture content (16.10%), firmness (1.32 N), and sensory characteristics also met desired
standard results. The findings demonstrate that the utilization of purple passion fruit peel in
fruit leather production not only enhances the value of agricultural by-products but also
meets the trend in the development of functional foods rich in bioactive compounds.

Keywords: Anthocyanin, fruit leather, peel, purple passion fruit, sensory quality,
vitamin C.
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1. Gidi thiéu

Viét Nam c6 diéu kién ty nhién thuan loi cho viée tréng trot va phat trién da dang céc
loai cdy an qua. Vao mua thu hoach r9, san lugng tri cay vuot qué nhu cau tiéu thu tuoi, dan
dén ton that sau thu hoach va thiét hai kinh té cho néng dan. Phat trién cac san phflrn ché
bién tir trai cdy, dic biét trai cdy sdy déo dinh hinh, 13 giai phap tiém niang dé kéo dai thoi
gian bao quan, nang cao gia tri va md rong thi truong ti€u thu noéng san.

Trai ciy siy déo dinh hinh dugc ché bién bang cach phdi tron trai cdy twoi, puree hodc
hon hop nudce ép trai cdy c6 déac voi cac chat phu gia khac nhu duong, pectin, acid, chat mau
va chat bao quan; trai thanh 16p mong roi khir nude. Nhleu hé thong sdy khac nhau bao gom
sdy d01 lwu, siy hong ngoai, sdy khong khi nong, sdy vi song, sdy nang lwong mat troi va
phoi ning dugc sir dung dé san xuat trai cay sdy déo dinh hinh. Hau hét cac loai trai cay say
déo dinh hinh dugc say & nhiét do tir 30-80°C trong tdi da 24 gio dén khi dat duoc d6 Am
cudi cung 12-20% (Diamante & cs., 2014). San phém 6 cAu trac dai, nhiéu chit xo, vitamin,
chat chéng oxy hoa va khoang chit; dong thoi san pham c6 d6 4m thap nén dé bao quan
(Bandaru & Bakshi, 2020).

Chanh day tim (Passiflora edulis Sims) 14 loai cay ua khi hau 4m, phan bd rong & cac
vung nhiét d6i va cén nhiét déi, hién dugc trong phé bién tai Viét Nam. Dich qua chanh day
¢6 ham luong cao vitamin A, vitamin C, khoang chét va cac hop chit chong oxy hoa, mang
lai nhiéu loi ich cho sirc khoe tim mach, thi luc va gop phan phong ngira mét s6 bénh man
tinh (Thokchom & Mandal, 2017). Trong cong nghiép thuc pham, phan dich qua thuong
duoc sir dung dé ché bién nudc ép, siro, keo déo, bdt hoa tan hoac mirt dong. Nguoc lai,
phan vé qua chiém khoang 46,79% so véi khéi lugng qua (Nguyén & L&, 2023), nhung van
chua dugc khai thac hi¢u qua. Hién nay, vo chu yéu dugc dung lam phan bon, thirc dn chin
nu6i hodc bi thai bo, gay lang phi ngudn tai nguyén sinh hoc. Nhiéu nghién ctru di chi ra
rang phu pham nay chtra ham luong dang ké cac hop chét co hoat tinh sinh hoc gia tri nhu
flavonoid gém anthocyanin va flavonol, acid phenolic, pectin, chat xo... c6 thé thu hoi, tai
ché dé san xuit cac san pham gia trj gia ting (Wen & cs., 2008). Trong sb do, anthocyanin tir
vo chanh day tim dac biét dugc quan tdm nho ham lugng cao, kha nang tao mau trong moi
truong nudc va tiém ning ing dung lam phim mau ty nhién trong thyc pham (Dhawan &
cs., 2004).

Mac du vo qua chanh day tim (Passiflora edulis Sims) 1a nguon phu phim giau
anthocyanin va pectin, co tiém _nang ung dung trong ché bién thuc pham chiic ning va pham
mau ty nhién, song dén nay van chua c6 cong trinh ndo cong bd viée sir dung nguyén liéu
nay dé san xuit san pham say déo dinh hinh.

Nghién ctru duge thuc hién nhim xay dung quy trinh ché bién san phdm sdy déo dinh
hinh tir nguyén liéu v6 qua chanh day tim, thong qua phéi tron phan vo qua xay nhuyen voi
dich qua va cac thanh phan b sung theo ty 1¢ t6i wu. San pham dugc tao hinh va siy dén do
4m thich hop dé dap g y€u cau ve cam quan, gia tri dinh dudng va kha ndng bao quan. Két
qua nghién clru gop phan khai thac hiéu qua ngudn phu pham tir vo qua chanh day tim, dong
thoi dé xuat quy trinh ché bién san pham sdy déo co gia trl cam quan va dinh dudng cao, 6
thé duoc 4p dung mé rong cho nhiéu loai trai cdy khac, qua d6 giam thiéu tén thit sau thu
hoach va nang cao gia tri kinh té ctia nong san.

2. Vit liéu va phwong phap nghién ciru
2.1. Nguyén vit liéu va hoa chit

Nguyén liéu chinh cua nghién ctru 1a qua chanh day tim (Passiflora edulis) dugc thu mua
tai dia ban thanh phd Can Tho. Tiéu chuan lya chon nguyén liéu bao gom: qua dat do chin giai
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doan 4, dugc xac dinh khi tdi thiéu 75% dién tich bé mat vo defl chuyén sang mau tim dam, bé
mat cang bong (Pongener & cs., 2014); hinh dang qua to, tron déu; khong bi mém hodc hu hdng
co hoc.

Céc héa chat dugc sir dung trong phéan tich gdm acid chlohydric, iod, tinh bot, natri
hydroxide (Trung Quéc); ethanol (Viét Nam). Phy gia bao gom duong saccharose va acid citric
duoc san xuat tai Viét Nam.

2.2. Phwong phap ché bién vé chanh day sy déo dinh hinh

Quy trinh ché bién vo qua chanh day tim sdy déo dinh hinh dugc trinh bay ¢ so d6 Hinh 1.

| Got v0, rtra, cat doi |

v L
Hon hop dich qua va hat Vo qua
v v
Ray Chén 82°C, 20 gidy
v v
Dich qua Lam ngudi, xay nhuyén
\—P Phdi trén 4—‘

v

Hdn hop v6 qua va

Puong,
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v
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<>

Hinh 1. So' @6 quy trinh ché bién vé qua chanh day tim siy déo dinh hinh

Qua chanh day sau khi thu mua duoc rira sach, got bo 16p vo ngoai va rira lai bang nudc.
Qua dugc bd ddi, toan bd phﬁn dich qua va hat dugc dua qua ray dé loai bo hat, dé)ng thoi thu hdi
t6i da dich qua. Phin vo qua duoc tach bo 16p vo lua bén trong, cit nho va chan ¢ 82°C trong 20
gidy (Nguyén & cs., 2024), sau d6 1am ngudi nhanh bang phuong phép nudc chay tran. Vo qua
d3 chan duoc xay nhuyén va phdi trén voi dich qua theo cac ty 16 khao sat.
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Hdn hop vo qua va dich qua duoc bd sung dudng saccharose va acid citric theo cac ty 16
khéo st, sau d6 ngadm trong 3 gio. Qua trinh ndu dugc tién hanh trong 30 phut, tiép theo lam
ngudi va can mong voi do day 4 + 0,5 mm (Bandaru & Bakshi, 2020). San pham sau do dugc
sdy & cac mirc nhiét do va thoi gian khao sat. Sau khi sdy, san pham dugc cit miéng hinh vuéng
kich thude 3,5 x 3,5 cm (Singh & cs., 2019) va dong goi.

2.3. Phuong phap b tri thi nghi¢m

Céc thi nghiém duoc bd tri hoan toan ngiu nhién voi mot nhéan t6 hodic hai nhan 6, mdi thi
nghiém duoc 1dp lai 3 lan.

2.3.1. Khao sat anh hwdng ciia ty 1é phéi trén vé qud va dich qua dén chat heong san
pham

Quy trinh ché bién duoc thuc hién theo mé ta tai muc 2.2. Vo qua sau xu ly duoc xay
nhuyén va phdi trén véi dich qua theo céc ty 16 (w/v) lan lugt 1a 2:1, 4:1 va 6:1. Hon hop dugce bd
sung dudng saccharose dé dat 35 °Brix, thém 0,2% (w/w) acid citric va ngdm trong 3 gid. Sau
d6, hdn hop dugc niu trong 30 phit, 1am ngudi va can mong véi do day 4 mm. San pham dugc
sdy & 70°C trong 4 gio, cit miéng hinh vuong kich thuéc 3,5 x 3,5 cm va danh gia chét lugng.

 2.3.2. Khao sat anh hwong cua ty I¢ duong va acid citric bé sung dén chdt heong san
pham

Quy trinh ché bién dugc thuc hién theo mo ta tai muc 2.2, st dung ty 1€ vo qua : dich qua
duoc lua chon tir thi nghiém tbi uu trude. Hon hop duogc bod sung duong saccharose dé dat néng
d0 chat kho hoa tan lan lugt 14 25 °Brix, 35 °Brix va 45 °Brix; dbng thoi bo sung acid citric 6 cac
mirc 0,1%; 0,2% va 0,3% (w/w), ngdm trong 3 gio. Tiép theo, hon hop duoc nau trong 30 phut,
lam ngudi va can mong voi d6 day 4 mm. San pham duoc say ¢ 70°C trong 4 gio, cit miéng hinh
vudng kich thude 3,5 x 3,5 cm va danh gia chét luong.

2.3.3. Khao sdt anh hieong ciia nhiét d va thoi gian sdy dén chat leong san phiam

Quy trinh ché bién dugc thuc hién theo mo ta tai muc 2.2, vé6i ty 18 vo qua : dich qua, ty 18
duodng va acid citric dugc xac dinh tir thi nghiém tdi uu trude d6. Mau duoc nau trong 30 pht,
1am ngudi va can moéng véi do day 4 mm. San phdm duge sdy & cac mirc nhiét do 60°C, 70°C va
80°C trong cac khoang thoi gian 3 gio, 4 gio va 5 gio. Sau sdy, san phdm duoc cit miéng hinh
vudng kich thude 3,5 x 3,5 cm va danh gia chat luong.

2.4. Phwong phap phén tich

Do cimg cua san pham duoc xac dinh bang may do cu trac (TMS-Pro, Hoa Ky), sir dung
dau bi tron voi cac thong sO luc nén ti da 40 N, chiéu cao miu 3 mm, do nén 50% chiéu cao
mau (1,5 mm), tde do nén 40 mm/phuat. Mau sdc duoc do béng may do mau (Colorlite sph870,
Dirc) theo hé mau CIE Lab* (L*, a*, b*). Ham luong vitamin C duoc x4c dinh bang phuong
phép chuin d6 iod (Nhan & Diép, 2014). Him luong anthocyanin dugc xac dinh bing phuwong
phap pH vi sai (Lee & cs., 2005). Do am ctia mau dugc xac dinh theo phuong phap say dén khoi
luong khong d6i TCVN 5613:2007. Danh gia cam quan duoc thyc hién theo phuong phap cho
diém quy dinh tai TCVN 3215-79 v6i hoi dong 15 thanh vién, dua trén cac tiéu chi mau sic, mui,
vi va cdu tric san pham.

2.5. Phwong phap xir Iy s6 liéu
S6 liéu thi nghiém duoc phan tich théng ké bang phin mém Statgraphics Centurion XVIII
theo phuong phép phan tich phuong sai ANOVA, véi so sanh trung binh bang phép thu LSD ¢

do tin ciy 95% (muc ¥ nghia p < 0,05). Cac biéu db dugc vé bang phan mém Microsoft Excel
2013.
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3. Két qua va thao luan
3.1. Anh huwéng ciia ty 1¢ phdi tron vé qua va dich qua dén chit hrong sian phim

Két qua phén tich (Bang 1 va Bang 2) cho thay ty 1¢ phdi tron giita vo qua va dich qua
chanh day tim ¢6 anh huéng dang ké dén cac chi tiéu mau sic, do ctimg, ham luong vitamin C va
anthocyanin cta san pham (p < 0,05).

Béang 1. Mau sac va dj cirng ciia san pham & cac ty 1€ phoi tron vé qua va dich qua

khac nhau
Ty 1€ Mau sic A
vé qua: dich qua L* a* b* D cimg (N)
2:1 23,95+ 0,77 11,212+ 0,66 16,95°+ 0,61 0,77+ 0,08
4:1 22,11°+ 0,82 12,24° + 0,61 15,60° + 0,70 1,22+ 0,10
6:1 20,14* £ 0,69 14,34° £ 0,54 13,79* £+ 0,67 1,36°+ 0,10

Ghi chii: S6 liéu trong bang la két qua trung binh ciia 3 lan lap lai, cac chir cdi di kém voi
cdac trung binh nghiem thirc khac nhau trong cung mot cot biéu thi sw khdc biét c6 y nghia
thong ké (p < 0,05)

Su gia tang ty 1€ vo qua tir 2:1 1én 6:1 dan dén xu hudng giam gia tri L* (d0 sang) va b*
(d% vang), dong thoi lam tang gia tri a* (40 dd), vdi su khac biét cd y nghia thong ké (Hinh 2).

VE 21 TV 41 TV 6:1

Hinh 2. San phim & cac ty 1é phdi trén vé qua va dich qua khac nhau

Mau 2:1 ¢6 L* = 23,95 va b* = 16,95, thé hién sic vang sang dac trung cua dich qua,
trong khi mau 6:1 chi dat L* = 20,14 va b* = 13,79, phan 4nh mau t6i hon va sic vang kém ruc
15. Sy thay doi nay co thé dugc 1y giai boi ham luong anthocyanin va cac hop chat phenolic cao
hon trong vo qua, von c6 kha ning hap thu va tin xa anh sang, lam giam do sang va che lap sic
vang cua carotenoid trong dich qua. Anthocyanin trong vo chanh day tim, & pH acid ty nhién cia
nguyén liéu, ton tai chi yéu ¢ dang cation flavylium c6 mau do bén, tir d6 gop phan lam ting gia
tri a* (Suganya & cs., 2012). Khi ty 1¢ vé qua ting, sy gia tang anthocyanin két hop v6i moi
truong acid da thuc day sic do, thé hién qua a* ting tir 11,21 (2:1) 1én 14,34 (6:1).

Do cung ting dang ké tir 0,77 N ¢ mau 2:1 1én 1,36 N & miu 6:1. Co ché nay duoc giai
thich boi ham lugng pectin va chat xo khong hoa tan trong vo qua. Pectin, dudi tac dong ciia
dudng va acid, hinh thanh mang ludi gel ba chiéu bén vimg, gitip gia ting d6 ran chic va duy tri
hinh dang cta san pham sau sdy (Lara-Espinoza & cs., 2018). Ty 1& vo qua cao ddng nghia voi
viéc cung cép nhiéu pectin hon, dan dén do ctng cao hon.

Bang 2. Ham hrgng vitamin C va anthocyanin ciia sin pham & cac ty 1¢ phoi tron vé
qua va dich qua khac nhau

Ty 1€ Ham lwgng vitamin C Ham lwgng anthocyanin
v6 qua: dich qua (mg/100 g) (mg/100 g)
2:1 13,68+ 0,43 13,052+ 0,78
4:1 11,95 + 0,33 20,44 + 0,77
6:1 9,85*+ 0,36 29,37°+ 0,93
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Ghi chii: S6 liéu trong bang la két qua trung binh cia 3 lan lap lai, cac chir cai di kem voi
cdac trung binh nghiem thirc khac nhau trong cung mot cot biéu thi sw khdc biét c6 y nghia
thong ké (p < 0,05)

Anthocyanin va vitamin C 13 hai hop chit quan trong quyét dinh ca gia tri dinh dudng lan
cam quan cua san pham. Két qua phan tich & Bang 2 cho thay, ham lugng vitamin C ¢6 xu hudng
giam khi ty 1& vo qua tang, tir 13,69 mg/100 g (mau 2:1) xudng con 9,85 mg/100 g (miu 6:1).
Ngugc lai, ham luong anthocyanin tang ro rét khi ty 1& vo qua trong phdi tron ting, tir 13,05
mg/100 g (mau 2:1) 1én 29,37 mg/100 g (mau 6: 1). Dleu nay dong thoi 1am ting gia tri a* (mau
do) va giam gia tri L* (d9 sang), phan anh mau sac dé sAm dic trung cia vo qua chanh day tim.
Anthocyanin khong chi tao mau ma con c6 hoat tinh chong oxy héa manh, gop phan gia ting gia
tri chirc nang cla san pham Tuy nhién, anthocyanin v6n nhay cam voi nhiét d va anh sang, do
d6 ham lugng cao c6 thé dan dén su bién d6i mau trong qua trinh ché bién (Suganya & cs.,
2012).

Su thay déi ngugc chiéu gitta anthocyanin va vitamin C cho thdy qua trinh phdi tron vo
qua va dich qua can dat trang thai cAn bang, ty 18 v6 qua cao giup ting cuong anthocyanin va cai
thién mau sac, song lai lam glam ham luong vitamin C va anh huong dén gia tri cam quan.
Nguoc lai, ty 1€ dich qua cao giup duy tri vitamin C va huong vi dac trung, nhung lam giam sac
d6 va cau trac dic trung ciia san pham.

Két qua danh gia cam quan (Hinh 3) cho thay ty 1& phdi tron 4:1 dat gid tri cao nhat ¢ ca
bén tidu chi cdu tric, mau sic, mui va vi, voi sy khac bi€t co y nghia thong ké (p <0,05) so voi
cac ty 1€ con lai. San pham O ty I¢ nay co cAu tric mém déo, bé mat kho va dong nhét, mau do
cam tuoi sang, huong thom chanh ddy rd rét va vi chua ngot hai hoa. O ty 18 2:1, san pham gii
duoc nhiéu huong thom chanh day nhung cau tric mém wdt, mau nhat va vi hoi chua. Trong khi
do, ty 18 6:1 tao ra san phim c6 cdu trac cimg hon, mau d6 cam dam nhung do tuoi sang va
cuong d6 huong thom giam.

--@--Maju sac

—M& - - Cau tric

6:1

Hinh 3. Gi4 tri cim quan ciia san phidm & cdc ty 18 phéi tron v6 qua va dich qua khac
nhau
Téng hop cac két qua phan tich cho thdy ty 16 phdi tron v qua : dich qua 4:1 1a tbi uu
nhat, san pham vira dat dugc su can bang giita anthocyanin va vitamin C, vira ddm bao chat
lugng héa 1y va cam quan.
3.2. Anh hudng ciia ty 1¢ dudng va acid citric bd sung dén chét lwong san phim

Puong va acid citric ¢6 su tuong tac, anh hudng 16 rét dén mau sic va dd cung cua san
pham (p < 0,05) (Bang 3).
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Béang 3. Mau sac va dj cing ciia san pham & cac ty 1€ dwong va acid citric bo sung khac

nhau
Ty 1¢ dwong Ty 1¢ acid Mau sac .
(°Brix) citric (%) L* a* b* Do cimg (N)
25 0,1 22,66°4+0,50 13,05°+0,37 15,49°+0,49 1,79+ 0,09
25 0,2 21,81°+ 0,44 14,177+ 032 1428°+0,42 1,92+ 0,08
25 0,3 20,06*+0,53 16,166+ 0,51 12,25*+0,52 2,04¢+£0,10
35 0,1 22,904+ 0,34 11,95+0,51 16,32¢+£0,53 1,25°+£0,02
35 0,2 22,46+ 0,49 12,05°+042 15,55°+0,45 1,29°+0,04
35 0,3 21,53°+0,52 13,64"+047 14,17°£0,46 1,36+0,04
45 0,1 25,60+ 0,59  6,25°+0,38 19,827+ 0,42 0,95°+0,07
45 0,2 24,85°+0,54 7,20°+0,47 18,59°+£0,42 1,04°+0,07
45 0,3 23,060+0,42  9,04°+0,38 16,63+0,38 1,09°+ 0,05

Ghi chii: S6 liéu trong bang la két qua trung binh cua 3 lan lap lai, cac chir cdi di kem voi
cdc trung binh nghiém thirc khac nhau trong cung mot cot biéu thi sy khdac biét co y nghia
thong ké (p < 0,05)

O cung ham lwong dudng, viée ting acid citric 1am gid tri a* (46 do) tang, dong thoi gia tri
L* (d6 sang) va b* (d6 vang) giam. Cu thé, & 35 °Brix, khi nong do acid citric tang tir 0,1% 1én
0,3%, gia tri L* giam tir 22,90 xudng 21,53; b* giam tir 16,32 xuéng 14,17; trong khi a* tang tir
11,95 1én 13,64. Hién tuong nay dugc giai thich boi tdc dong cuia moi truong acid trong viée duy
tri va tang cuong mau do hong cta san phim. O pH thip, anthocyanin ton tai chu yéu & dang
flavylium cation, 13 dang bén mau va c6 cuong d6 mau do cao nhit (Nakajima & cs., 2001).

Nguoc lai, khi ham Iuong acid citric khong ddi, viec tang n6ng do duong dan dén su giam
gi tri a* ddng thoi ting cac gid trj L* va b*. O ndng do cao (45 °Brix), su gia ting chat kho hoa
tan thiic ddy phan ing Maillard va caramel hoa trong giai doan c6 didc va sy, hinh thanh cac hop
chit melanoidin ¢c6 mau nau sdm, lam giam cudong d6 do va che phu sic do tu nhién cua
anthocyanin (Morales & Jiménez-Pérez, 2001). Ngoai ra, cac san phdm phan hay cua dudng, nhu
furfural va hydroxymethylfurfural (HMF), co thé - phan tng v6i nhom hydroxyl cia anthocyanin,
giy bién doi céu tric flavylium va lam giam d6 6n dinh mau cua sac to (Patras & cs., 2010). H¢
qua 12 mau sic cta san pham chuyén dan tir 4 cam sang nau vang khi ndng do duong tang.

Vé d6 cimg, & cing ham luong dudng, khi ting acid citric, san pham trd nén ctng hon do
acid 1am giam d6 am va ting kha ning tao gel cta pectin (Nhan & Diép, 2014). Nguoc lai, &
cung ham luong acid citric, tang dudng lam giam d6 cimg do duong gitr 4m, han ché thoat nuéce
trong qué trinh sdy, khién ciu trac mém hon. San phim c6 25 °Brix va 0,3% acid citric dat do
cting cao nhét (2,04 N), trong khi mau 45 °Brix va 0,1% acid citric c6 do ctmg thip nhét (0,95
N). Ty 1& 35 °Brix va 0,2% acid citric tao c4u trac mém déo dac trung (1,29 N).

Két qua phan tich & Bang 4 cho thiy ham luong vitamin C trong san pham khéng c6 su
khéc biét ¥ nghia thong ké (p = 0,16) giita cac nghiém thirc bo sung duong va acid citric. Ham
luong vitamin C dao dong tur 11,15 dén 12,01 rng/ 100 g, cho théy vitamin C kh4 6n dinh trong
diéu kién khao sat. Nguyén nhan ¢6 thé do moi truong pH thap (nhd bd sung acid citric) di tc
ché hoat dong ciia enzyme ascorbic acid oxydase, yéu t6 xtic tién qué trinh phan hay vitamin C.
Xu huong tuong ty ciing dugc bdo cao boi Lee & cs. (2004), khi pH méi truong giam xudng
dudi 3,5 thi sy suy thoai vitamin C bi han ché rd rét. Picu nay cho thay viéc b sung acid citric
ngoai vai trd tao vi con c6 tac dung 6n dinh vitamin C trong san pham.
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Bang 4. Ham hrgng vitamin C va anthocyanin ciia sin phim & cac ty 1¢ dwong va acid
citric bo sung khac nhau

Ty 1¢ dwong Ty 1€ acid Ham lwgng vitamin C ~ Ham lwgng anthocyanin

(°Brix) citric (%) (mg/100 g) (mg/100 g)
25 0,1 11,75+ 0,51 21,798 + 0,63
25 0,2 12,01™ £+ 0,50 22,820+ 0,64
25 0,3 11,15+ 0,47 25,671+ 0,50
35 0,1 11,84™ + 0,39 19,454+ 0,35
35 0,2 11,67™ + 0,26 20,27¢ + 0,57
35 0,3 11,41+ 0,34 21,177+ 0,33
45 0,1 11,75+ 0,51 15,732+ 0,48
45 0,2 11,67 + 0,46 17,57°+£ 0,64
45 0,3 11,49™ £ 0,46 18,46°+ 0,55

Ghi chii: S6 liéu trong bang la két qua trung binh cua 3 lan Idp lai, cdc chit cdi di kém véi
cdc trung binh nghiém thirc khac nhau trong cing mét cét biéu thi sw khdc biét c6 y nghia
thong ké (p < 0,05); ns di kém véi cdc trung binh nghiém thirc biéu thi sw khong khdc biét ¢é
¥ nghia thong ké (p > 0,05)

Nguoc lai, ham luong anthocyanin c6 su bién dong dang ké giita cac nghiém thic (p =
0,00). G cung mot ty 1€ duong, khi tang acid citric tir 0,1% 1én 0,3%, ham lugng anthocyanin
tang rd rét. O muc 25 °Brix, anthocyanin ting tir 21,79 mg/100 g (0,1% acid citric) 1én 25,67
mg/100 g (0,3% acid citric). Xu hudng nay phu hop voi bdo cao cua Song & cs. (2018), cho thiy
acid citric c6 kha nang tao phirc bén véi anthocyanin, tir @6 6n dinh mau sic va han ché su phan
hiy do oxy hoa.

Anh hudng cua duong bd sung dén ham luong anthocyanin thé hién xu huéng nguoc lai,
khi tang nong do duong tir 25 °Brix 1én 45 °Brix, ham lugng anthocyanin giam manh. O mirc
0,1% acid citric, anthocyanin giam tir 21,79 mg/100 g (25 °Brix) xudng 15,73 mg/100 g (45
°Brix). Nguyén nhén la néng d dudng cao lam tang phan tng tao furfural va HMF, nhimg hop
chit ¢ kha niang phan g v6i nhan flavylium cta anthocyanin, gy mat mau va giam hoat tinh
chong oxy héa (Patras & cs., 2010). Xu hu'ong niy twong dong 7y két qua cua Poan & cs.
(2025) khi nghién ctru san pham nudce ép vai bd sung dai hoa bup gidm, trong d6 ndng do dudng
cao lam giam dang ké anthocyanin do phan ting phéan hity nhiét.

Két qua danh gia cam quan (Hinh 4) cho thay ty 18 duong va acid citric b6 sung c6 twong
tac dang ké (p < 0,05) den cac thude tinh cam quan cua san phim. O cung ty 1¢ acid citric 0,2%,
mau 35 °Brix thé hién cau trac mém déo, dong nhat va kha nang gilr &m t6t, trong khi mau 45
°Brix mém hon va mau 25 °Brix co Xu hudng ctimg. V& mau sic, mau 35 °Brix c6 mau dé cam
diic trung, khong bi sim nau nhu mau 45 °Brix va khong d6 dam nhu mau 25 °Brix; cuong do
mau ting khi ting ham luong acid citric, dic biét & cac td hop 25 °Brix - 0,3% va 35 °Brix -
0,2%. Huong thom chiu dnh huéng cta qua trinh bay hoi hgp chét thom trong sdy va phan ting
Maillard, mau 35 °Brix duy tri hwong chanh diy, mau 45 °Brix giam cuong d6 hwong do hinh
thanh hop chat mui khéng mong mudn, con mau 25 °Brix mat nhiéu huong do thét thoat 4m 16n.
Ve vi, tb hop 35 °Brix - 0,2% acid citric cho sy can bang hai hoa gitra vi chua va ngot, trong khi
mau 25 °Brix thién vé chua va mau 45 °Brix thién vé ngot.
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Hinh 4. Gia tri cim quan ciia sin pham & cac ty 1é dwdng va acid citric bo sung khac
nhau

Tong hop cac két qua, ty 1¢ duong 35 °Brix két hop 0,2% acid citric dugc xac dinh 13 t6i
uu, san pham co cdu tric mém déo, khong dinh udt, mau d6 cam dic trung, hwong thom chanh
day 16 rét va vi chua ngot can dbi.

3.3. Anh hudng ciia nhiét d9 va thoi gian siy dén chit lwong san pham

Qué trinh sdy khong chi dong vai tro trong viéc giam ham lugng am, rc ché hoic bét hoat
vi sinh vét va enzyme oxy hoa nhiam kéo dai thoi gian bao quan, ma con giit vai trd quyét dinh
trong su hinh thanh cac dic tinh cdm quan dic trung clia san phim. Trong do, nhiét do sdy 1a
thong s6 then chét, anh huéng truc tiép dén toc do thoat 4m va céc bién doi vat 1y - hoa hoc dién
ra trong qua trinh ché bién, tir d6 tac dong dén cAu tric, mau sic va huong vi. Vi vay, viéc xac
dinh diéu kién sy t6i uu vé nhiét do va thoi gian 1a can thiét d& dam bao chat luong san phim dat
mirc mong muén (Azeredo & cs., 2006).

Két qua phan tich (Bang 5) cho thiy nhiét do va thoi gian sdy co su twong tac va anh
huong dang ké (p < 0,05) dbi véi cac chi tiéu mau sic ciia san pham. Khi nhiét do sdy ting va
thoi gian kéo dai, gia tri L* (d0 sang) va a* (mirc d6 do) giam, trong khi b* (muc d vang) tang.
Nguyén nhan chinh 1a sy phan hily cta cic sic t6 nhay nhiét, ddc biét 1a anthocyanin va
carotenoid. Anthocyanin d& bi bién ddi thanh dang chalcone khong bén hoidc phan huy thanh cac
hop chét nhu acid carboxylic va aldehyde khi tiép xtc voi nhiét d6 cao (Suganya & cs. , 2012).
Dong thoi, su gia tang cua phan tmg Maillard va caramel hoa lam hinh thanh cac hop chat mau
nau, lam giam sic do ty nhién ciia san pham.

Bang 5. Mau sic ciia sin pham & cic nhi¢t dd va thoi gian sy khic nhau

Nhiét dd sdy  Thaoi gian siy Mau sic
(°C) (gio) L* a* b*
60 3 26,828+ 0,56 14,18°+ 0,54 12,66* + 0,59
60 4 25,407+ 0,47 13,65% + 0,45 13,30% + 0,54
60 5 24,39°+ 0,66 13,56+ 0,57 13,67°+ 0,45
70 3 23,249+ 0,52 13,304+ 0,48 14,50+ 0,38
70 4 22,38+ 0,51 12,41° + 0,36 15,439 + 0,44
70 5 21,72+ 0,54 11,98¢+ 0,49 16,54°+ 0,55
80 3 21,72+ 0,49 11,88¢+ 0,47 16,74°+ 0,40
80 4 21,20° + 0,49 10,75+ 0,34 17,90 + 0,44
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80 5 20,50*£ 0,59 9,48*+ 0,34 19,262 + 0,48

Ghi chii: S0 ligu trong bang la két qua trung binh cia 3 lan lap lai, cdc chit cdi di kém voi
cdc trung binh nghiem thirc khac nhau trong cung mot cot biéu thi sw khdc biét c6 y nghia
thong ké (p < 0,05)

Nhiét do va thoi gian sdy c6 twong tac va anh huéng dén do cimg, d6 4m, ham luong
vitamin C va anthocyanin cua san pham (Bang 6).
Bang 6. P cirng, dp Am, ham hrgng vitamin C va anthocyanin ciia sin phim ¢ céc
nhiét d§ va thoi gian say khac nhau

Nhigt dp siy Thoigian  D§ cimg Po Am Ham lugng - Ham lugng
©C) shy (gio) (N) (%) vitamin C  anthocyanin
(mg/100 g) (mg/100 g)

60 3 0,66*+0,03 23,721+0,30 16,97'+0,33 26,541+ 0,54
60 4 0,86°+ 0,06 21,33"+£0,53 1541"+0,58 24,67"+0,31
60 5 1,07°£0,08 19,1828+0,42 14,00¢+0,40 22,89¢+0,46
70 3 1,12°+£0,06 18,26'+0,38 12,667+0,52 21,821+ 0,44
70 4 1,329+ 0,06 16,10°+0,35 11,84°+0,47 20,57+ 0,26
70 5 1,58+ 0,06 14,25¢+£0,31 9,98¢9+0,40 19,559+ 0,47
80 3 1,777+ 0,08 13,41°+0,33 9,08°+0,35 18,55°+ 0,44
80 4 2,04¢+0,13  12,10°+0,31 7,82°+0,33 17,51°+0,54
80 5 2420 +0,12 9,62°+0,22  581°+£0,33 16,57+ 0,42

Ghi chii: S6 liéu trong bang la két qua trung binh ciia 3 lan lap lai, cac chir cai di kem voi
cac trung binh nghiém thirc khac nhau trong cung mot cot biéu thi sy khac biét co y nghia
thong ké (p < 0,05)

Nhiét d6 sdy ting va thoi gian siy kéo dai ddn dén ham luong am giam va do cimg ting,
chi yéu do téc do mat nude nhanh lam ting ty 16 chat khé. Tuy nhién, & nhiét do cao két hop thoi
gian dai, hién tuong tao 16p vo bé mit do su c6 diic chat ran hoa tan c6 thé can tré sy khuéch tan
am tir bén trong, gy hién tuong khé cting (Nguyén, 2002). Mau say & 60°C trong 3 gid c6 ham
luong 4m cao nhat (23,72%) va do cimg thép nhét (0,66 N), trong khi mau 80°C trong 5 gio dat
am thap nhat (9,62%) va dd cimg cao nhat (242 N). biéu kién 70°C trong 4 gi¢ dat gia tri 4m
(16,10%) va d6 cing (1,32 N) ¢ mirc can ddi, tao cau trac mém déo, phi hop yéu cau cam quan.
Két qua nay phu hop véi nghién ctru clia Azeredo & cs. (2006), trong d6 d6 am tbi wu dé dam
bao ca chét luong cam quan va kha ning bao quan san phdm duoc xac dinh trong khoang 15 -

18%. Nghién ctru cta Singh & cs. (2019) ciing cho thdy 70°C 1a mirc nhiét do sy t01 wu dé san
xudt mit méan sdy déo, dat su can bang giira chat luong cam quan va chi phi san xuét. Tuong tu,
Safdar & cs. (2014) lya chon nhiét @6 70°C cho qua trinh ché bién mut 6i say déo; tuy nhién, thoi
gian séy dai hon do san phém c6 d6 day 6 mm, dan dén tdc do thoat 4m chdm hon so véi san
phidm c6 d6 diy mong hon.

Ham lugng anthocyanin va vitamin C déu suy giam khi nhiét d6 va thoi gian sy ting (p <
0,05). O diéu kién siy nhe nhét (60° trong 3 gidy), ham luong vitamin C va anthocyanin dat cao
nhét véi gia tri 1an luot 13 16,97 mg/100 g va 26,54 mg/ 100 g. Nguoc lai, & diéu kién sdy cao
nhét (80° trong 5 gio), ham lugng hai hop chat nay giam xubng chi con 5,81 mg/ 100 g vitamin C
va 16,57 mg/100 g anthocyanin, turong g giam khoang 65,8% va 37,6% so voi mau ban dau.

Vitamin C 1 hop chét tan trong nuéc va rat nhay cam véi nhi¢t d¢, anh sang cing nhu
oxy, do do su gia tang nhiét dg va thoi gian say kéo dai 1am tang toc d phan img oxy hoa va
phén huy, dan dén ham luong giam manh (Lee & Kader, 2000). Trong khi d6, anthocyanin 14 sic
t6 flavonoid d& bi phan hity dudi tac dong nhiét thong qua phan tng thity phan glycoside, bién
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doi cau trac flavylium va phan tmg oxy hoa véi cac gbe tu do (Patras & cs., 2010). Do do, qua
trinh sdy ¢ nhiét do cao va kéo dai khong chi lam giam mau sic ddc trung ma con anh huong dén
gia tri chéng oxy hoa clia san pham.

Két qua nay tuong dong voi nghién ctru cia Poan & cs. (2025) khi nghién ctru nudc ép
vai bd sung dai hoa bup giam, két qua ghi nhan rang ca vitamin C va anthocyanin déu giam khi
tang nhiét d6 va kéo dai thoi gian xi 1y nhiét.

Két qua danh gia cam quan (Hinh 5) cho thay nhiét d6 va thoi gian say anh huong dang ké
(p <0,05) dén cam quan cu truc, mau sdc, mui va vi cua san phim. O dleu kién 60°C - 3 gio,
san pham c6 cau triic mém u6t do toc do thoat 4 am cham, gitr lai ham am cao; trong khi do, o
80°C - 5 gi0, san pham tro nén kho cimg do mat nudc qua muc; diéu kién 70°C - 4 gio tao cau
trac mém déo, dong nhat va do dai vira phai, dap tmg tot yéu cau cam quan. V& mau sic, rnau
70°C - 4 gid c6 mau sic dic trung do cam tuoi sang va dong déu; mau 60°C - 3 gio giit dugc sic
d6 dam nhung do trong thap, trong khi mau 80°C - 5 gid sim mau nhéat do sy phan hiy manh
anthocyanin va sy gia ting cac phan tmg tao mau nau. Xét vé& huong va vi, diéu kién 70°C - 4 gid
duy tri hwong chanh day dic trung va vi chua - ngot cAn bang; mau 60°C - 3 gio thién vé vi chua
nhe do giit lai nhiéu acid hiru co, con & 80°C - 5 gid, san pham mat nhidu huong tu nhién va vi
kém hai hoa do tac ddng nhiét qua miic.

60°C - 3h
5
80°C - 5h 4 60°C - 4h
A
; /] —8— Maiu séc
80°C-4h 60°C-5h  _ ae Chu tre
: —@= Mui
80°C - 3h 70°C - 3h
70°C - 5h %000 _4p

Hinh 5. Gi4 tri cim quan ciia sain phim & cAc nhiét d va thoi gian siy khac nhau

Tdng hop két qua phan tich Iy - hoa va cam quan, diéu kién sdy t01 uu duoc xac dinh la
70°C trong 4 gid, gitp tao ra san phdm c6 chét lugng cao véi cAu trac mém déo, mau sic dic
trung d6 cam, huong vi can ddi va kha ning bao quan tot.

Tdng hop két qua nghién ciru cho thiy nghiém thirc phdi tron v6 qua:dich qua 4:1, két hop
v6i 35 °Brix dudng va 0,2% acid citric, tao ra san phdm c6 do 4m trung binh khoang 16%, do
cing 1,32 N, cung ham lugng anthocyanin va vitamin C dugc duy tri ¢ mirc cao, mang lai chat
luong cam quan tot. Cac xu hudng bién doi vé mau sic va cau tric quan sat dugc phu hop voi
cac co ché da dugc ghi nhan trong nghién ctru vé san pham tréi cay say déo dinh hinh, phan anh
su anh huong dong thoi ciia nhiét do, thoi gian siy va thanh phan nguyén liéu dén dic tinh cam
quan va gié tri dinh dudng ciia san pham.

V6i do 4m con lai khoang 16%, san pham c6 thé bao quan 6n dinh & diéu kién nhiét do
phong trong khoang 3 - 4 thang khi duoc dong goi kin, tuong tu nhu cac san pham tréi cay sy
déo dinh hinh thuong mai. Tuy nhién, dé xac dinh chinh xac thoi han st dung, can tién hanh
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danh gia bd sung vé hoat d6 nudc (ay), dic tinh truyén oxy va hoi nudc cua bao bi, cling nhu
ki€m tra chi ti€u vi sinh trong cac nghién ctru ti€p theo.

4. Két luan

Nghién cuou da khang dinh tlem nang Umg dung cta vo qua chanh day tim (Passiflora
edulis Sims) trong ché bién san pham sdy déo dinh hinh, gop phan tan dung hiéu qua nguén phu
pham ndng nghiép giau hop chét hoat tinh sinh hoc. Ty 1& phéi tron vo qua:dich qué 4:1, két hop
v6i 35 °Brix duong, 0,2% acid citric va diéu kién sdy 70°C trong 4 gio, dugc xac dinh la t6i uu,
cho san pham c6 cau tric mém déo, mau do cam dac trung, ham luong anthocyanin va vitamin C

can dbi, cing chit luong cam quan cao.

Két qua nghién ctru khong chi néng cao g1a tri su dung ctia phu pham tir v qua chanh day
tim, ma con mé ra hudng phat trién san pham gia tri gia ting pht hop voi xu hudng tiéu dung
thuc pham ty nhién, gidu hoat tinh sinh hoc va than thién v6i méi truong. San pham sdy déo tir
vo qua chanh ddy tim c¢6 wu thé vé mau sic ty nhién va kha ning chng oxy hoa, tuy nhién chi
phi so ché vin ¢ mic cao do can cac bude xir Iy va chuén bi nguyén liéu phirc tap. Tuy nhién,
quy trinh ché bién c6 thé trién khai ¢ quy m6 h¢ gia dinh hodc doanh nghiép nhd, tén dung cac
thiét bi sy hién co, gitip giam chi phi dau tu ban dau va tang tinh kha thi trong san xuét.

Trong thoi gian toi, can ’tlep tuc danh gia d6 6n dinh cta san pham trong qua trinh bao
quan, toi uu hoa chi phi san xuat va phat trién bao bi thich hgp nham nang cao kha nang thuong
mai hoa cua san pham say déo dinh hinh tir vé qua chanh day tim.
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