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Tom tit

Ld cdy du dii (Carica papaya L.) la nguon nguyén liéu giau polyphenol c6 hoat tinh
sinh hoc va dwoc sw dung nhw mot loai thao dwoc trong y hoc co truyén nham hé trorcdc
van dé vé sikc khée. Tuy nhién, viéc g dung ld du dii trong cdc san pham do uong tién
loi con han ché. Nghién ciru ‘nay nham danh gid dnh huong cua cac thong s6 cong nghé
nhuw nhiét do va thoi gian say, cong thirc va ty I¢ phoz o ngot, ham hrong moc va thoi
gian pha dén chat lwong san pham tra tii loc. Két qua cho thay nhiét ¢ sdy ld du di
thich hop la 60 dg C trong 6 gio, do am nguyén liéu sau say dat 7,03%, ham heong
polyphenol tong dat 19,50 mg GAE/g chdt khé va kha nang khdng oxy héa theo DPPH
dat 35,92 umol TE/g chat kho. Ty l¢ phdi tron giita co ngot va la du du dwoc xdc dinh la
3:1 cho diém cam quan cao nhat. Thir nghiém pha ché cho thdy ty 1é nguyén liéu/medec
pha la 3g tra tii loc trén 150ml nweée néng, trong thoi gian 5 phit mang lai gid tri cao vé
cam quan, ddng thoi duy tri ham lwong polyphenol t(;ng va kha nang khang oxy hoa.
Nghién ciru nay gop phan xdy dyng quy trinh ché bién tra tii loc tir ld du di dat chat
liwong 6n dinh, tién dung gép phdn da dang héa cdc san pham tra thdo méc.

Tir khoa: | du di, khang oxy hoa, nhiét dg sdy, polyphenol, tra tili loc.

Abstract

RESEARCH AND DEVELOPMENT OF PAPAYA LEAF (Carica papaya L.)

TEA BAG PRODUCTS

Papaya leaves (Carica papaya L.) are a rich source of polyphenols with significant
bioactive properties and have long been utilized as a traditional herbal remedy to support
various health conditions. However, the application of papaya leaves in convenient
beverage products remains limited. This study aimed to evaluate the effects of
technological parameters such as drying temperature and time, formulation and blending
ratio with stevia, as well as infusion water volume and steeping time on the quality of
papaya leaf tea bags. Results indicated that the optimal drying condition was 60°C for 6
hours, yielding a final moisture content of 7,03%, total polyphenol content of 19,50 mg
GAE/g dry matter, and antioxidant capacity (DPPH assay) of 35,92 umol TE/g dry
matter. The optimal blending ratio of papaya leaves to stevia was determined as 3:1,
providing the highest sensory scores. Brewing trials showed that an infusion ratio of 3 g
tea bag per 150 mL hot water for 5 minutes resulted in superior sensory quality while
maintaining high polyphenol content and antioxidant activity. This study contributes to
the development of a standardized processing protocol for papaya leaf tea bags with
stable quality and convenience, thereby diversifying herbal tea products.
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1. Pit van dé

Caydudu (Carica papaya L.), thuc ho Caricaceae 1a mot loai cdy trong an trai phd bién
duoc dung lam thyc pharn va duoc lidu nhd vao gid tri dinh dudng va hoat chét sinh hoc cta
no. Trong y hoc o truyen & cac nude chau A, 14 du du dugc st dyng rong rai nhu mot phuong
thude thao duge dé diéu tri nhiéu loai bénh 1y nhu st rét, hen suyen, va bénh tiéu hoa (Sharma
va nnk., 2022, Nandini va nnk., 2020; H5 Thi Ha va nnk., 2014).

L4 cay du du chua nhiéu hop chét c¢6 hoat tinh sinh hoc nhu polyphenol, flavonoid,
alkaloid, glycoside, vitamin va khoang chit. Nhitng thanh phan nay gop phan mang lai cac tac
dung c6 1oi cho stic khoe da duge nghién ciru nhu kha ning chong oxy hoa (N andini va nnk.,
2020; Zunjar va nnk., 2015), khang viém, khang khuan, khéng ung thu, diéu hoa mién dich va
hd tro tiéu hoa (Vuong va nnk., 2015; H6 Thi Ha va nnk., 2014; Yap va nnk., 2021).

Nhiéu nghién ctru gan day da bao céo tiém ning chdng oxy héa cuia dich chiét 14 du du.
Dich chiét bang nudc va ethanol tir la du du cho thay kha ning khang oxy hoa manh, duoc danh
gia thong qua kha nang bat gbc ty do theo DPPH (1,1-diphenyl-2-picrylhydrazyl). Két qua
nghién ctru cling cho thay ham lugng polyphenol téng dong vai tro quan trong, gop phan 16n
vao hoat tinh chdng oxy hoa ctia dich chiét (Vuong va nnk., 2015; Nandini va nnk., 2020).

Mic di 14 du di chira ham Iwong polyphenol, flavonoid va kha ning chdng oxy hoa cao,
nhung chua c¢6 nhiéu tng dung ching vao cac san pham d6 uéng tién loi. Trén thi truong hién
nay, cac san pham tir 14 du du cha yéu ¢ dang 1a kho hodc dang sac uong truyén théng, gay bat
tién trong qua trinh str dung va han ché kha nang tiép cAn clia nguoi tiéu dung. Vi vy can mot
san pham tién dung, dé pha ché va c6 thé chuén hoa chit lugng, nhu tra 14 du du dang tui loc.

C6 ngot (Stevia rebaudiana) 1a nguyén liéu c6 vi ngot tu nhién nhung khong gay ting
nang luong, dong thoi chira cac hop chat ¢6 loi cho strc khoe. Tuy nhién, cac tai liéu khoa hoc
vé sy phdi tron giita 14 du di1 va co ngot trong san Xuét tra tii loc hau nhu chua dugc cong bb.
Nhing nghién ctru lién quan chu yéu tap trung vao dac tinh héa hoc hodc hoat tinh sinh hoc
riéng 1¢ ctia timg nguyén liéu, ma chua xem xét sy twong quan phdi tron giita chiing trong mot
san pham thuc té (Gupta va nnk., 2013).

Bai viét “Nghién ctru phat trién san phém tra tui loc 1a du du (Carica papaya L.)” duoc
thuc hién nham khao sat anh huong cua cac thong sO cong ngh¢ (nhiét do va thoi gian siy),

dor}g thot xac dinh ty 1€ ph01 tron ti uu dé dam bao ghat lugng cdm quan va hoat tinh ctia san
pham. Nghién ctru gbp phan lam da dang hda san pham tra tii loc trén thi truong.

2. Vat liéu va phwong phap nghién ciru

2.1. Nguyén liéu

L4 cay du du (Carica papaya L.) duoc thu hai tai nha vudn thude phudng Di An, Tp. HO
Chi Minh. Chon 14 banh té (khong qué non, khong qua gia) tir cay du du khoe manh, khong sau
bénh.

Co ngot (Stevia rebaudiana) say kho con nguyén 14 va than, dugc mua tai cura hang
Langfarm, si€u thi Aeon Mall Binh Duong, Tp. H6 Chi Minh.

2.2. Hoa chit — thiét bi

Hoéa chét: Thubc thir Folin- Ciocalteu, acid gallic, Trolox (Sigma-Aldrich, D), ethanol
va Na.COs (GHTECH, Trung quoc), Thuoc thit DPPH 2,2-Diphenyl-1 picrylhydrazyl (TCI
chemicals, Nhat ban).
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Thiét bi: Tt sdy nhiét (Model TSN-BM, Viét Nam), Can phan tich 4 s6 1¢ (Model
AUY-220, Shimazdu, Nhat ban), Thi¢t bi quang phé so mau UV-Vis (Model UV-1280,
Shimadzu, Nhat ban).

2.3. Phuwong phdp nghién ciru
2.3.1. Quy trinh tao san pham tra tii loc tir 1d du di
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Hinh 1. So d6 quy trinh tao san pham tra tii loc tir ld du i
Nguon: Téc gia, 2025

Nghién ctru dugc thuc hién & quy mo phong thi nghiém. Tong 2 kg 14 du di banh
té dat chat lugng (14 khong bi sadu bénh, déap, héo, Ga) dugc thu hoach cung mdt vuon
duoc sir dung 1am nguyén liéu dau vao ddng nhét cho cac thir nghiém. La duoc rira sach
dé loai bo dét cat, bui ban va tap chét sau d6 dugc lam rao trong 30 phut, nhiét do phong.
Tiép theo, 14 dugc loai bé cudng va cat khic thanh doan khoang 1-2 cm va chia thanh cac
mé nho 300g dé tién hanh thir nghiém sdy theo nhiét do.

h

a

Hinh 2. Nguyén liéu ld du du ¢ cac cong doan xir ly. A. La du du twoi rica sach; B.
du du truoc khi say va C. la sau khi sdy

Ngudn: Tac gia, 2025
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La du di duoc sy kho bang thiét bi sdy dbi luvu nhiét & cac nhiét d6 khao sat 60°C,
70 °C, 80°C va 90°C, toc do gid giir ¢b dinh 9 m/s trong sudt qua trinh siy theo théng sd
cta thiét bi. Qua trinh sdy dimg lai khi d6 4m dat yéu cau, nh6 hon 8%. La kho dugc nghién
bang cdi xay va sang qua ray kich thudc 16 0,5 mm nhim thu dugc nguyén liéu déng déu.

Tra tai loc 14 du di duoc phdi tron thém véi co ngot theo ty 16 (14 du du: ¢6 ngot) 1a
1:1; 2:1; 3:1; 4:1 dé chon ra cong thirc pht hop dua vao diém cam quan va chit luong san
pham San pham tra tai loc ciing dugc khao sat ty 16 nudc pha/nguyén liéu 1an luot 1a 120,
150 va 170 mL trén 3 g tra thi loc, thoi gian ham tra trong 3, 5 va 7 phat véi nude sdi dé tim
ra di€u kién pha ché phu hop nham khuyén nghi cach pha ché cho nguoi tiéu dung.

2.3.2. Phirong phdp xdc dinh dg am

b6 f}m mau 12:1 sau séy d1~ro’c Xac dinh béng cach cafm 3g mau Ya‘l séy 6 nhiét do 103 +
2°C cho dén khi khoi luong mau giita hai lan cén lién tiép khong doi (TCVN, 5613:2007).
b6 am dugc tinh bang cong thurc:

- - M — M-
D6 Am (%) = ———2 x 100
my

Trong d6: mola khdi lugng ban dau va my 1a khdi luong sau sdy.
2.3.3. Phuwong phdp xdc dinh ham lwong polyphenol tong

Ham lugng polyphenol tong s6 duoc xac dinh bang thubc thir Folin- Ciocalteu, chat
chuan 1a gallic acid (Singleton va nnk., 1965). Hat chinh xac 0,1 mL mau chiét hodc chat
chuan vao dng nghiém, b6 sung 0.5 mL thuoc thtr Folin- Ciocalteu 10%, lic déu. B6 sung 0,4
mL dung dich Na>COs 10% va 1.5 mL nudc cit. Mau duoc lac déu va i trong 2 gidr & nhiét
d6 phong, tranh anh sach. Phan Gng s& chuyén mau tir vang sang xanh dam, do hap thu do &
budc song 760 nm. Ham lugng polyphenol dugc xac dinh dua trén duong chuan cua gallic
acid (mg GAE/L).

Ham luong polyphenol dugc tinh dua theo cong thire sau:

AxD=xV 1
1000 m

Trong d6: Ham luong polyphenol (mg GAE/g chit kho) 1a nong do polyphenol quy
ra tir dudng chuan; V 14 thé tich dinh mrc (mL); D 13 d6 pha lodng mau; m 14 khéi luong
nguyén lidu (g).

2.3.4. Phuong phap xdc dinh kha nang khang oxy hoa theo DPPH

Kha nang khang oxy hoa dugc xac dinh béng phuong phap bat gbc tu do theo DPPH
(Khoa D Nguyen va nnk., 2024). Ty 1¢ phan img gom 0.5 mL mau thir hodc chét chuén Trolox
va 0.5 mL dung dich DPPH 0.3 mM. Déng kin dng nghiém, lac déu va 1 toi & nhi¢t do phong
trong 30 phut. Mau do dugc ghi nhén tai bude song 517nm, phan trim quét gbe ty do duoc
tinh theo cong thuc:

Ham lwong polyphenol =

- v - Ak B Am
Kha ning quét gbc tr do (%) = A % 100
k

Trong d6: Ak 1a Mat d6 quang ciia dng khong bd sung, Am 1a mat d6 quang 6ng chira
mau th.

Két qua dugc biéu dién theo duong luong mol Trolox/g nguyén liéu (umol TE/g chét
kho).
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2.3.5. Phuong phap danh gia cam quan

banh gia cam quan san phim dugc thuce hién bang phuong phap mé ta cho diém dya
trén dic tinh san pham gdm c6 mau sic, mui, vi va do trong theo tiéu chuan ban hanh
(TCVN, 3215:1979). Thir nghiém dugc danh gia bai 20 ngudi c6 kién thirc co ban vé
cam quan la sinh vién nganh Cong ngh¢ thyc pham tai truong Pai hoc Thu Dau Moét.
Mbi thanh vién s& nhan duoc 4 mau san pham va phleu danh gia da dugc ma hod, mod
ta yéu cau cho cac tiéu chi danh gia theo thang diém 5 bao gdm mau sic, mui, vi va
do trong.

2.3.6. Phirong phdp xir 1y s6 liéu

Mbi thi nghiém dugc 1dp lai ba lan, két qua duoc trinh bay ¢ dang gia tri trung
binh + gia tri sai s6. Phan tich thong ké dugc thuc hién bang phuong phap ANOVA -
One Way (Statgraphics XV.I), y nghia khac biét khi gia tri (p < 0,05), theo phép thur
LSD.

3. Két qua va thao luin

3.1. Anh hwéng ciia nhiét dp va thoi gian sdy dén dp am, ham lwong
polyphenol va kha nang khang oxy hoa cua la du du

3.1.1. Anh huéng ciia nhiét 3¢ va thoi gian sdy dén dé am cia la du di
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Hinh 4. Sy thay déi @6 am cua ld du du theo thoi gian va nhiét do khdc nhau
Nguon: Tac gia, 2025

Do 4m ban dau cta 14 du du khoang 80,45% va giam dan theo thoi gian siy ¢ tat
ca cac muc nhiét do. Séy & 60 °C trong 6 gio do am dat 7,03 £ 0,98 %, trong khi do
sdy 0 90 °C trong 2 gio d6 am con lai thap dat 2,36 £ 0,32 %. Trong qué trinh siy
nhiét d6 thap 60 va 70 °C, toc do giam ém manh ¢ giai doan dau 13 do su bay hoi cta
nudc ty do trong nguyén liéu, sau do tdc do giam am cham lai vi nudce lién két bén
trong té bao can niang lugng 16n va thoi gian dé bay hoi. Sdy ¢ nhiét d6 cao 80 va 90
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°C, _nang luong truyen nhiét va khuéch tan 4m tang manh gitp thoi gian sdy duoc rat
ngin, do am cudi giam manh (Truong Québc Tat va nnk., 2021).

Bing 1. Két qua anh hudng cia nhiét do va thoi gian sdy dén dp am 1a du di

Nhiét d¢ (°C) 60 70 80 90
Thoi gian say (gid) 6 5 3 2
P 4m (%) 7.03 £0.98° 6.83 £0.89° 2.85+0.13 2.36 £0.32°

Ghi chu: a, b, ¢ cho thdy mire do khdc biét ¢é y nghia thong ké giita cdc mau (P<0,05)
Nguon: Téc gia, 2025

K&t qua khao sat cho thay, nhiét do va thoi gian sdy dnh huong 13 rét dén d6 am 14
du du. Nhié¢t do say cang cao, thoi gian sdy cang ngan dé dat dugc do am bdo quan (<8
%). Tuy nhién, nhiét d6 say cao d¢ gay phan huy hoat chat polyphenol va hoat tinh khang
oxy hda.

3.1.2. Anh huéng cia nhiét @6 sdy dén ham lwong polyphenol tong va khd néing
khang oxy hoa cua la du du

Qua trinh say nhiét gitp giam d6 am nguyén liéu, kéo dai thot gian bao quan. Tuy

nhién, nhiét d6 sdy 1a mot tac nhan quan trong anh hudng dén sy 6n dinh cua hop chat
sinh hoc trong 14 du du.

Bing 2. Két qua anh hudng ciia nhiét do sdy dén chat lwong ld du dii

Nhigtdg oC)  bephenelibne e gt k)
60 19,50 + 0,44° 35,92 +0,79°
70 17,81 + 0,24° 33,88 + 0,83°
80 17,68 + 0,18'O 29 57 + 0,548
90 15,70 + 0,532 28,45 + 0,358

Ghi chu: a, b, ¢ cho thdy mirc d khdc biét ¢é ¥ nghia thong ké giita cdc mau (P<0,05)
Ngudn: Tac gia, 2025

Két qua tir Bang 2 cho thay, nhiét d6 sdy anh huong dén ham luong polyphenol
tong va kha ning khang oxy hoa theo DPPH cuia 1a du du. Nhiét do sdy 60°C cho chit
luong dat cao nhat, ham luong polyphenol tong dat 19,50 + 0,44 mg GAE/g chit kho va
hoat tinh khang oxy hoa dat 35,92 + 0,79 umol TE/g chat kho. Khi nhiét d6 sy ting lén
70°C va 80°C ham lugng polyphenol giam xudng 17,81 + 0,24 va 17,68 + 0,18 mg GAE/g
chat kho, tuong ng hoat tinh khang oxy héa giam con 33,88 + 0,83 va 29,57 + 0,54 pmol
TE/g chat kho. Say ¢ 90°C, ca hai chi s6 nay déu giam manh, polyphenol tong con 15,70
+ 0,53, DPPH con 28,45 + 0,35 pmol TE/g chat kho.

Nhiét do sdy t6i vu phu thudc vao ban chit nguyén liéu say nhu sy khac nhau vé
thiét bi sy, loai nguyén li€u, kich thude, do tuodi, ham lugng nudc bén trong nguyén liu.
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Tuy ting loai s& c6 nhiét d6 sy thich hop. Cy rau sam sdy & 50°C (Khaled M Youssef;
Sayed M Mokhtar, 2014), 1& hung chanh la 60°C (Suchismita Dwivedy; Kalpana
Rayaguru; GR Sahoo, 2012), sy rau cang cua la 70°C (Truong Quéc Tat va nnk., 2021).
Nghién ciru cua Yap va cong su ciing cho thiy sdy bang khong khi néng anh hudng dang
ké dén ham luong polyphenol va kha nang khang oxy hoa cua la du du. Nguyén nhan
chinh 1a do nhiét d6 sdy cao thuc ddy qua trinh phan huy nhiét va qua trinh oxy héa céac
hop chat polyphenol, tir d6 lam giam hoat tinh sinh hoc ctia nguyén liéu (Jing Y Yap va
nnk., 2020).

Vi vay, sdy ¢ 60°C la lira chon téi wu giip lam khé ld du di dwdi 8 % am, trong 6
giova giir lai ham lwong polyphenol va kha nang khang oxy hoa cao, phu hop lam nguyén
lieu san xuat tra thdo duwoc.

3.2 Anh hwong cua ty I¢ phoi tron ld du dii va cé ngot dén chit lwong sdan phim
tra tui lpc

3.2.1. Anh huwong cua ty lé pho”'i trén dén chat luwong cam quan cua tra tui loc

Nghién ciru nham xac dinh ty 1& phéi tron 14 du du va co ngot toi wu nham dat sy
can bang gilra chat lugng cam quan va hoat tinh sinh hoc ctia san pham tra tui loc.

Bing 3. Két qua anh hudng cia ty 1é phéi trén dén chat heong cdm quan tra tii loc

5y 569 XL 598

- o - -
Miu C1(1:1) C2(2:1) C3(3:1) C4 (4:1)
Mau sic 3,75+0,72° 3,65 + 0,49° 3,40 + 0,6 3,20 + 0,89?
MU 3,55+ 0,51? 3,65 + 0,49° 4,25 + 0,55 3,75+ 0,44*
Vi 4,00 + 0,562 3,90 + 0,552 4,60 + 0,50 3,80 0,772
Pj trong 4,25 + 0,55° 3,50 + 0,762 3,95 + 0,39 3,45 + 1,05

Ghi chu: a, b, ¢ cho thdy mirc d khdc biét c¢é ¥ nghia thong ké giita cdc mau (P<0,05)
Ngudn: Tac gia, 2025
Pénh gia cam quan cho thay, mau C3 (3:1) dat diém cao nhét vé mui 4,25 £ 0,55
va vi 4,60 £ 0,50, thém anh sy hai hoa gitra hu’p’ng Vj dac trung cua la du dﬁvvél vi ngot tu
nhién tu c6 ngot. Mau C1 (1:1) c6 d¢ trong tot nhat 4,25 + 0,55 nhung diém mui va vi
thap hon, trong khi mau C4 (4:1) tang ty 1€ 1a du du lam giam d¢ trong 3,45 + 1,05 va
diém cam quan ¢ céc chi ti€u con lai.
3.2.2. Anh heong ciia ty 1é phéi tron dén ham lwong polyphenol tong va kha ning
khang oxy hoa cua tra tui loc.
Khao sét ty 1& phi tron toi uu khong chi dua trén yéu td cam quan ma con c:}fm xem
x€t anh huong dén ham lugng polyphenol va kha nang khang oxy hoéa cta san pham.
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Bing 4. Két qua anh hudng cia 1é phoi trén dén ham liwong polyphenol tong va
kha nang khang oxy hoa cua tra tui loc

Ty 18 Polyphenol tong Hoat tinh DPPH
phoi trén (mg GAE/g chat kho) (nmol TE/g chat kho)
C1(1:1) 15,86 + 0,23 33,80 + 0,39°
C2 (2:1) 16,04 + 0,20 39,61 + 0,95
C3(3:1) 22,09 + 0,25 50,63 + 1,18°
C4 (4:1) 23,04 + 0,52° 56,29 + 1,14

Ghi chu: a, b, ¢ cho thdy mirc d khdc biét ¢é ¥ nghia thong ké giita cdc mau (P<0,05)
Nguon: Téc gia, 2025

Khi ting ty 1¢ 14 du di trong cong thirc, ham luong polyphenol tong va kha ning
khang oxy hoa (DPPH) ting. Mau C1 (1:1) c¢6 gié tri thip nhat v&i polyphenol 15,86 +
0,23 mg GAE/g chat kho va hoat tinh DPPH 33,80 + 0,39 umol TE/g chat kho. Nguoc
lai, mau C4 (4:1) dat gia tri cao nhét véi polyphenol 23,04 + 0,52 mg GAE/g va DPPH
56,29 + 1,14 pmol TE/g. Bdi voi mau C3 (3:1) ¢6 diém cam quan tdt ciing cho két qua
cao vé ham luong polyphenol 22,09 + 0,25 mg GAE/g va kha nang khéng oxy héa DPPH
50,63 + 1,18 pmol TE/g). Nguyén liéu 14 du du 1a ngudn cung cap giau phenolic va hoat
tinh khang oxy hoa, ty 1& phdi tron gitp gia ting hoat chit sinh hoc ciia san pham (G
Nandini va nnk., 2020; V Zunjar va nnk., 2015). Tuy nhién, ty 1¢ 14 du du qua cao (4:1)
lam tang vi déng va giam diém cam quan.

Vivay, lwa chon ty 1é 3:1 dwoc xem la 16i wu, dam bdo can bc%ng gitra gia tri cam
quan va hoat tinh sinh hoc.

3.3. Anh hwéng ciia ty Ié nwéc pha dén chit lwong ciia sin pham tra tiii loc
3.3.1. Anh huong ciia ty 1é nwée pha dén chdt lwong cam quan tra tili loc

Khao st ty 1& nudc pha tra nhim dam bao chat luong cam quan va hoat chat sinh
hoc tot nhat cho nguoi dung.

Bing 5. Két qua anh hwong ty 1é me6e pha tra dén chat lwong cam quan tra tii loc

70,

99

Ty 18 nuée/ 3 g tra 120 mL 150 mL 170 mL
Mau sie 4,10 +0,79° 4,00 + 0,79 3,30  0,66°

Mui 3,90 + 0,722 3,90 + 0,722 3,55 + 0,69°

Vi 3,45 + 0,89° 4,25 + 0,55 3,65 + 0,59°

Dj tl:ong 3,30 + 0,86° 4,30 + 0,73 3,90 + 0,64

Ghi chi: a, b, ¢ cho thdy mirc dé khdc biét cé y nghia thong ké giita cdc mau (P<0,05)
Ngudn: Tac gia, 2025
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Két qua cho théy mau pha v6i 150mL nudc dat diém cao nhit v& vi 4,25 + 0,55 va
d6 trong 4,30 + 0,73, ddng thoi c6 mau sdc va mui & muc twong dbi tot. Mau 120mL cho
vi qua dam va dg trong thép 3,30 £+ 0,86, trong khi mau 170mL ¢6 mau nhat va diém mui
vi thdp hon.

Nhin chung, 1y Ié nuwée pha 150mL tao sw cdn bang gitta mau sdc, mii, vi va do
trong, phu hop voi thi hieu nguoi tiéu dung va dwoc xem la lwa chon toi wu cho san pham
tra tui loc.

3.3.2. Anh hueong ciia ty 1é nuwée pha dén ham lwong polyphenol tong va kha ning
khang oxy hoa cua tra tui loc

Ty 1€ nuéce pha cling anh huong dél} dén ham luong polyphenol tong va kha ning
khang oxy hoa cua san pham tra tii loc. K&t qua thir nghiém cho thay khi tang luong nude
pha, ham lugng polyphenol tong va kha ndng khang oxy hoa gidm.

Mau 120 mL dat gia tri cao nhat v&i polyphenol 23,08 + 0,15 mg GAE/g chat kho
va hoat tinh DPPH 60,62 + 0,57 pmol TE/g chat kho. Nguoc lai, mau 170 mL ¢ gia tri
thap nhat polyphenol 18,65 + 0,30 mg GAE/g va DPPH 1a 55,38 + 0,43 pmol TE/g). Mau
150 mL duy tri ham lugng polyphenol 22,05 + 0,23 mg GAE/g va hoat tinh khang oxy
hoa DPPH 56,71 + 1,97 pmol TE/g & muc chip nhan duoc, dong thoi dat diém cam quan
tot nhat.

Bing 6. Két qud anh hieong cia ty 16 nuée pha dén ham lwong polyphenol téng va kha
nang khang oxy hoa cua tra tui loc

T§ 1¢ nuéc pha (ml) Polyphenol tf)ng i Hoat tinh Dl:PH i
(mg GAE/g chat kho) (umol TE/g chat kho)
120 23,08 + 0,15° 60,62 £ 0,57°
150 22,05 +0,23° 56,71 +1,97%
170 18,65 + 0,30° 55,38 £ 0,43%

Ghi cha: a, b, ¢ cho thdy mitc d khdc biét ¢6 ¥ nghia thong ké giita cdc mau (P<0,05)
Ngudn: Tac gia, 2025

Luong nudc nong nhidu hon c6 thé kéo dai thoi gian duy tri nhiét do, thiic day qua
trinh phan hity hodc oxy hoéa cac hop chat phenolic nhay nhiét, dan dén giam hoat tinh
sinh hoc (Quan V Vuong va nnk., 2013). Tuy nhién, sy giam hoat tinh khang oxy hoa khi
tang lwong nude pha tir 150 mL 1én 170 mL 1a khac biét khong ¢ y nghia thong ké (p >
0,05), cho théy ty 1¢ nudc pha 150mL vira dam bao cht luong cam quan, vira duy tri hoat
tinh sinh hoc & muc 6n dinh. Do d6, ty 1€ nay dugc xem la t8i wu cho san phém tra tai loc.

3.4. Anh huwéng ciia thoi gian pha tra dén chit lwong ciia san phim tra tii lpc
3.4.1. Anh hwéng cua thoi gian pha tra dén chdt lwong cam quan tra tii loc

Muc tiéu nham danh gia tac dong cua thoi gian pha (3 phut, 5 phit, 7 phut) dén qhét
lugng cam quan va kha nang chi€t xuat hop chat sinh hoc (ham lugng polyphenol tong
va kha nang khang oxy hoda) ctuia san pham tra tui loc.
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Bing 7. Két qua dnh hwéng thoi gian pha tra dén chdt lwong cam quan

cua tra tui loc

Thoi gian 3 phut 5 phut 7 phut

Mau sic 3,30 + 0,862 4,10+ 0,79 4,30 +0,73°
Mui 3,90 £ 0,722 3,90 £ 0,722 3,55 + 0,69
Vi 3,65 +0,59° 4,25 + 0,55° 3,20 + 0,622

DJ trong 4,10 £0,79° 3,90 + 0,64 3,50 + 0,69*

Ghi cha: a, b, ¢ cho thdy mikc d khdc biét ¢6 ¥ nghia thong ké giita cac mau (P<0,05)
Nguon: Tac gia, 2025

Thoi gian pha tra anh hudng truc tiép dén mau sic, vi va do trong cta tra. Khi ting
thoi gian pha tir 3 1én 7 phat, mau sic ddm hon nhung do trong giam tir 4,10 + 0,79 xudng
3,50 + 0,69. Mau pha trong 5 phut dat diém cao nhat v& vi 4,25 + 0,55 va ¢6 mau sac hai
hoa, trong khi mau 3 phit cho vi nhat va mau 7 phat cho vi qua ddm, giam tinh chap nhan.
Su khac biét vé mui giira cic mau khong dang ké (p > 0,05).

Lya chon thoi gian pha 5 phit dwoc danh gia 16i wu vé cam quan, cdn bang giita
mau sdc, vi va do trong.
3.4.2. Anh hwong ciia thoi gian pha tra dén ham heong polyphenol tong va kha nang
khang oxy hoa cua tra tui loc
Bing 8: Két qua anh hwéng ciia thoi gian pha tra dén ham heong polyphenol tong va
kha nang khang oxy hoa cua tra tui loc

Thoi gian Polyphenol t'(x)ng Hoat tinh DPPH
(phat) (mg GAE/g chat kho) (umol TE/g chat kho)
3 22,25 £0,19° 45,98 + 1,072
5 27,94 0,19 50,89 + 0,51°
7 29,91 £+ 0,46° 69.29 £ 0,76°

Ghi cha: a, b, ¢ cho thdy mikc d khdc biét ¢é ¥ nghia thong ké giita cdc mau (P<0,05)
Ngudn: Tac gia, 2025
) Két qua khao sat cho thiy thoi gian pha tra anh huong dén hiéu qua chiét xuat hop
chat sinh hoc. Khi tang thoi gian tur 3 1én 7 phut, ham luong polyphenol tang tir 22,25 +
0,19 1én 29,91 £ 0,46 mg QAE/g chat kho, va hoat tinh DPPH tang tir 45,98 = 1,07 1én
69,29 = 0,76 umol TE/g chat kho.
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Nghién ctru cho thiy kha ning chiét xuit polyphenol va hop chit chéng oxy hoa
cao hon khi thoi gian pha kéo dai. Tuy nhién, thoi gian 7 phat lam giam do trong va tao
vi qua ddm, anh huéng dén cam quan. Sy gia ting ham lugng polyphenol va kha ning
khang oxy hoa khi kéo dai thoi gian pha 13 do qué trinh khuéch tan hop chét sinh hoc dién
ra manh hon (Quan V Vuong vannk., 2013). Tuy nhién, thoi gian qua dai co thé lam chiét
xuat thém cac hop chit gy vi ding va giam do trong, anh huéng dén tinh chip nhan cua
san pham (Naomi Osakabe va nnk., 2024). Do d6, thoi gian pha 5 phit dugc xem 1a t6i
wu, dam bao su can bang gitta chat lvgng cam quan va hiéu qua chiét xuat hoat chat sinh
hoc.

4. Két luan

Nghién ctru dé xay dung quy trinh san xudt tra tai loc tir 14 du du (Carica papaya
L.) v6i chat luong 6 6n dinh, tién dung, dong thoi danh gia anh huong cua cac thong s6
cong nghé dén dic tinh cam quan va hoat tinh sinh hoc. Két qua cho thdy quy trinh siy &
60°C trong 6 gio giup bao toan ham luong polyphenol va kha nang khang oxy hoa & murc
cao, ty 1& phdi tron 14 du du: co ngot 1a 3:1 dam bao sy can bang giita gia tri cam quan va
hoat tinh sinh hoc, trong khi diéu kién pha ché voi 150mL nudc cho 3g tra tai loc va thoi
gian ham 5 phat dugc xem 13 tdi wu cho ngudi tiéu dung. Nhiing két qua nay gop phan
xdy dung quy trinh ché bién tra tai loc tir 14 du du voi chat lwong 6n dinh, tién dung, dong
thoi mé ra huéng da dang hoa san pham tra thao moc trén thi trudng.
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