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TOM TAT

Tia t6 (Perilla frutescens (L.) Britt.) la logi thao dwoc giau hop chat
sinh hoc véi khd ndng khang oxy héa va hé tro tich cuc dén sirc khoe
con nguwoi. Myc tiéu cia nghién cieu nham danh gia mike do truong
thanh cia ld, dong thoi khdo sdt thoi gian 1én men (0 - 4 gio) va nhiét
dé say (60 - 80°C) dén ham lwong cdc hop chdt sinh hoc va gid tri cam
quan cua tra la tia t6. Ham lwong anthocyanin (TAC), polyphenol
(TPC), flavonoid (TFC) t6ng s6 va cdc thudc tinh cam quan (mau sac,
mui va vi) ctia san pham dé dwoc phan tich va danh gia. Két qud cho
thdy, ld tia té giau hop chat anthocyanin, polyphenol va flavonoid véi
TAC, TPC, TFC lan luot la 207,58+8,65 ugle, 250,47+20,08 mg
GAE/g va 30,08+2,73 mg QF/g. Pong thoi, viéc lén men trong 3 gio
vd say déi luu & 70°C duy tri tét TAC, TPC, TFC ciia tra la tia 16
(4,31£0,29 ug/g, 11,18+0,32 mg GAE/g va 3,31+0,19 mg QE/g, twong
img). Bén canh do, tra ld tia 16 ciing dat gid tri cdm quan cao vé mau
sdc (4,20+0,79 diém), mui (4,10+0,32 diém) va vi (4,10+0,32 diém).

Tir khoa: Cam quan, hop chdt sinh hoc, lén men, mirc do truong
thanh, say, tra la tia té

ABSTRACT

Perilla (Perilla frutescens (L.) Britt.) is a medicinal herb rich in
bioactive compounds with antioxidant properties and potential health
benefits. The study aimed to evaluate the leaf maturity stages, as well
as investigate the effects of fermentation time (0-4 hours) and drying
temperature (60-80°C) on the bioactive compounds content and the
sensory attributes of perilla leaf tea. The total anthocyanin content
(TAC), total polyphenol content (TPC), total flavonoid content (TFC),
and sensory properties (color, aroma, and taste) of the product were
analyzed and evaluated. The findings showed that perilla leaves are
rich in anthocyanins, polyphenols, and flavonoids, with TAC, TPC,
and TFC of 207.58+8.65 ug/g, 250.47+20.08 mg GAE/g, and
30.08+2.73 mg QE/g, respectively. Furthermore, fermentation for 3
hours and convective drying at 70°C effectively preserved the
bioactive compounds in perilla leaf tea, with TAC, TPC, and TFC of
4.31+0.29 ng/g, 11.18+0.32mg GAE/g, and 3.31x0.19mg QFE/g,
respectively. In addition, the tea also achieved high sensory scores for
color (4.20+0.79), aroma (4.10+0.32), and taste (4.10+0.32).

Keywords: Bioactive compound, drying, fermentation, maturity
stage, perilla leaf tea, sensory attribute
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1. GIOI THIEU

Tia t6 (Perilla frutescens (L.) Britt.) 1a mét loai
cay than thao thuoc ho Hoa moéi (Lamiaceae), dugc
trong pho bién & nhiéu nudc chau A nhu Viét Nam,
Trung Qudc, Nhat Ban, Han Qudc, Thai Lan va An
Do (Dossou et al., 2025). Tia t6 ¢6 ba loai phd bién
bao gém tia t0 14 xanh, 1a do/tim va 14 tim, khac nhau
khong chi vé mau sic ma con vé thanh phan hoa hoc
va ca thanh phan hop chit sinh hoc (Ahmed, 2018).
La tia t6 tir lau dd dugc st dung trong y hoc cb
truyén lam thudc diéu tri cam lanh, ho, hen suyén,
di g, r6i loan tiéu hoa va chdng viém (Tipsuwan
& Chaiwangyen, 2018). Cac nghién ctru gan day da
chimg minh rang tia t6 chtra nhiéu hop chat sinh hoc
¢6 hoat tinh cao nhu acid rosmarinic, acid caffeic,
luteolin, apigenin va anthocyanin (dic biét c6 nhiéu
trong 14 do), gop phan mang lai cic tac dung chng
oxy hoa, chdng di ing va khang khuan. Hién nay, 1a
tia t6 thuong dugce su dung dudi dang tuoi, nau soi
lay nudc, dong thoi 14 tia to ciing dang dugc ung
dung dé san xuit cac san pham nhu tinh dau hay
thuc pham chirc ning (Tipsuwan & Chaiwangyen
2018; Jiang et al., 2020).

Bén canh d6, tra 1a mot loai dd uéng thu duoc
bang cach him nude nong voi nguyén liéu thyc vat,
phé bién nhét 1a tir 14 ché (Camellia sinensis). Ngay
nay, xu hudng str dung cac loai rau va thao duoc co
hoat tinh sinh hoc cao dé san xuit tra ngay cang
duoc quan tdm nghién ctru. Hu et al. (2021) va Ji-u
and Apisittiwong (2022) da nghién ciru phat trién
san pham tra tir 14 dau tam va riu ngd. Quy trinh san
xudt tra bao gdm nhiéu céng doan nhu thu hai, lam
héo, vo, 1én men, sy kho sau d6 ¢ hoic khong phdi
tron v6i cac thanh phin nguyén liéu khac
(Ntezimana et al., 2021). Trong do, thong s trong
qué trinh 1én men va siy kho 14 cac yéu té quan trong
¢6 anh huong dang ké dén mau sic, hwong vi va ham
luong hop chat sinh hoc trong san pham cudi cing.
Lén men la giai doan cac enzyme nhu polyphenol
oxidase xuc tac qué trinh chuyén hoa catechin thanh
cac hop chat mau nhu theaflavin va thearubigin, dnh
hudng truc tiép dén mau sic, mui vi va hoat tinh sinh
hoc (Salman et al., 2022; Chen et al., 2023). Trong
khi d6, nhiét d6 sdy anh huong dén toc do bay hoi
4m, dong thoi ciing 1a yéu t6 gay phan huy cac hop
chét dé bay hoi hodc hop chét sinh hoc nhay cam véi
nhiét & nhiét d6 qua cao (Su et al., 2025). Nghién
ctru trude day khi dugce thuc hién trén tra tir 14 dau
tam, hoa bup gidm, hodc tra gimg da cho thiy rang
nhiét d6 sy tir 60 dén 80°C va thoi gian 1én men
thich hop co thé t6i wu hoa ham luong anthocyanin
(TAC) polyphenol (TPC) va flavonoid (TFC) tong
sO (Antony & Farid, 2022). Bén canh d6, mét yéu to
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quan trong ciing anh hudng dén gia tri sinh hoc cua
14 tia t6 hay cac nguyén li¢u thyc vat 1a mirc do
truong thanh caa I4. O nhidu nghién ctru, TAC, TPC
va TFC trong 14 da dugc ghi nhan 14 co thé thay ddi
dang ké theo giai doan phat trién ctia cdy (Angmo et
al., 2019; Zhang et al., 2023). Do d6, viéc xac dinh
giai doan thu hoach c6 vai trdé quan trong nham tan
dung hiéu qua sinh hoc cua nguyén li€u nay trong
qua trinh san xudt tra 14 tia t6.

Trén co s¢ do, nghién cuu dugc thuc hién nhim
khao sat anh huong ciia mirc d6 truong thanh ham
lwong hop chét sinh hoc (anthocyanin, polyphenol
va flavonoid) cua 14 tia to, dong thoi danh gia anh
huong cua thoi gian 1én men va nhiét do say dén hop
chat sinh hoc va gia tri cam quan (mau sic, mui va
vi) ctia tra 14 tia to. Két qua nghién ctru khong chi
g6p phan da dang hoa san phim hd trg strc khoe tur
thao duoc ma con gitp tén dung ngudn nguyén liéu
dia phuong, giam thiéu lang phi nong san va thac
déy nén kinh té tuan hoan ¢ nudc ta.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

La tia t6 dugc thu mua cb dinh tai chg An Khanh,
quan Ninh Kiéu, thanh ph Can Tho va van chuyén
ngay vé phong thi nghiém trong thoi gian khong qué
1 gio. Nguyén li€u sir dung trong thi nghiém la loai
14 c6 mat trén mau xanh, mét dudi mau tim, phai
sach tap chit, con nguyén ven, khong dap nat va siu,
bénh (Hinh 1).

L4 thir nhat

La thir hai

La thir ba

Hinh 1. La tia to

2.2. Phuwong phap nghién ciru

2.2.1. Khao sat anh huong ciua muc do truong
thanh den hop chat sinh hoc cua la tia to

La tia to duoc loai bo nhimg phan hu hong, dap
ung va rira voi nudce sach, sau do dé rdo ty nhién &
nhiét d¢ phong. La tia t6 dugc phan loai theo mirc
d6 truong thanh bao gom 14 thir nhét, 14 tht hai, 14
thir ba va hdn hop (ty 1& phdi tron hoan toan ngiu
nhién) dugc mé ta nhu Hinh 1. Sau dé, tién hanh
phan tich cac chi tiéu bao gom TAC, TPC va TFC.
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2.2.2. Khao sat anh hwong cua thoi gian lén
men den hop chat sinh hoc va gia tri cam
quan cua tra la tia to

Quy trinh san xut tra 14 tia t6 dwgc thuc hién
theo mo ta cuia Ntezimana et al. (2021). La tia to
dugc 1am héo bang cach théi khong khi & nhiét do

30°C trong thiét bi sdy bom nhiét (PF MAX VC-
20AN, Asahi, Nhat Ban). Trong qua trinh lam héo,
khong khi dwoc ngimg théi mdi hai gio mot lan va
kéo dai trong vong 30 phut, lic nay céc 14 dugc dao
tron dé phan bd lai d6 4m mot cach ddng déu. Sau
khi d am cua 14 dat 60+2%, 14 tia t6 duoc vo thi
cong trong thoi gian 30 phut voi mirc do twong ddng
giita cac lan lap lai. Sau do, viéc 1én men 14 tia to &
cac muc thoi gian khac nhau (0, 1, 2, 3 va 4 gio) 6
nhiét 9 phong (30+2°C) dugc tién hanh nham hinh
thanh mau, mui va vi dic trung cho san pham. Sau
cong doan nay, 14 tia t6 dugc phan tich cac chi ti€u
vé ham luong hop chét sinh hoc nhu TAC, TPC va
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TFC. Sau @06, 14 tia t6 duoc séy ¢ dinh & 70°C bé’mg
thiét bi sdy déi luu (UNB-200, Memmert, Pirc) dén
khi d6 am dat 5% (TCVN 7974:2008) va tién hanh
danh gi4 cac thudc tinh cim quan bao gdm mau séc,
mui va vi ctia san pham.

2.2.3. Khdo sat anh hwong ciia nhiét do sdy dén
hop chdt sinh hoc va gid tri cam quan ciia
tra la tia t6

Tra 14 tia t6 dugc thye hién twong ty nhu mo ta

o muc 2.2.2 v6i thoi gian 1én men da dugce xac dinh.
Sau do, 1 tia t6 dugc trai déu thanh mét 16p mong
v6i d6 day khoang 2 mm trén khay sy va duoc say
& cac nhiét d6 khac nhau (60, 70 va 80°C) bang thiét
bi sdy d6i luu (UNB-200, Memmert, Dirc). Sau quéa
trinh séy, viéc phan tich céc chi tiéu dugc thuc hién,
bao gdbm TAC, TPC, TFC va danh gi4 cam quan
(méu sic, mii va vi) ctia san phim nham xéac dinh
nhiét d¢ sdy thich hop cho san pham tra 14 tia to.

Bang 1. Bang diém va mé ta thudc tinh cim quan ciia tirng chi tiéu

Chi titu  Diém Mo ta
5 San phém mau vang sang, vién vang sang 10 rét, hoan toan déc trung cla san phé”im
4 San phém mau vang, kém sang hon, tuong ddi dac trung cho san phé‘im
N 3 Séan phém mau vang nau, it dic trung cho san phém
Mau sac A P Lo L s ax . 2
2 San pham mau sam, rat it dac trung cho san pham
1 San pham mau nhat hodc ti, khong dic trung cho san pham
0 San pham qué nhat hogc den nau
5 San phém c6 mui thom ddc trung cuia tia to, hai hoa, d§ luu mui lau
4 San phém c6 mui thom dac trung, hai hoa, d¢ luu mui khong 1au
.. 3 San pham thom nhe dic trung, kém hai hoa
Mui 2 San phém c6 mui hang manh, kém hai hoa, d¢ luu mui kém
1 San phém khong c6 mui déc trung rd rang, c6 xuat hién mui la
0 San pham c6 mui khét hodc mui khong mong muédn rd rét
5 San phém ¢6 vi hai hoa, hoan toan déc trung cia san phém
4 San phém ¢ vi dam, hau vi dé chiu, tuong ddi dac trung cho san phém
Vi 3 San phélm ¢0O vi chat nhe‘, it d?c trung cho san phém i
: 2 San pham c6 vi chat nhi€u, rat it dac trung cho san pham
1 San phém khong c6 vi hodc vi rat nhat, khong dac trung cho san phém.
0 San pham c6 vi la

2.3. Phwong phap phéan tich

Ham luong anthocyanin tong s (ug/g) duge xac
dinh theo phuong phap pH vi sai va tinh toan dua
trén khdi lwong phén tir ciia cyanidin-3-glucoside
(Lee et al., 2005). Ham luong polyphenol tong sb
(mg GAE/g) dugc phan tich theo phuong phap xac
dinh d6 hép thu quang phd & budc song 760 nm va
tinh toan dwa vao phuong trinh dwdng chuin cia
acid gallic (Nguyen et al., 2019). Tuong ty, ham
luong flavonoid tong sé (mg QE/g) duoc phan tich
theo phuong phap xéac dinh d6 hap thu quang pho &
budc song 415 nm va duoc tinh toan dya vao
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phuong trinh dudng chuén ciia quercetin (Pham et
al., 2020). Sau khi sdy, tra 14 tia to dwoc pha véi ty
1€ 2 g tra trong 100 mL nudc soi trude khi danh gia
cam quan (TCVN 5086:1990). Muoi cam quan vién
dugc dao tao vé danh gia cam quan duoc moi danh
gia cac thudc tinh cam quan cua tra 14 tia t6 biang
phuong phap cho diém (TCVN 3215-79) véi mot s6
diéu chinh duoc mo ta ¢ Bang 1.
2.4. Phwong phap xir Iy s6 liéu

Dit liéu dugc phan tich théng ké bang phan mém
Statgraphics ~ Centurion  (phién  ban  19.1,
Statgraphics Technologies, Inc., Virginia). Tat ca
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cac bo s licu déu duoc kiém tra phan bd chuén
(Shapiro-Wilk Test, Histogram, Q-Q plot) va tinh
ddng nhét phuong sai giita cac nhom. D4 v6i nhitng
b6 s6 liéu thoa man gia dinh phan bd chuan va dong
nhat phuong sai, su khac biét giira cac gia tri trung
binh dugc danh gia bang phuwong phap phan tich
phuong sai (ANOVA) va kiém dinh su khac biét c6
¥ nghia nho nhét (LSD) & muc y nghia p < 0,05.
Nguogc lai, Kruskal-Wallis Test duoc st dung dé
danh gia su khac biét giira cac nhom ddi véi cac bd
s lidu khong dap ung gia dinh phan bb chuan hodc
phuong sai khong dong nhét. Khi kiém dinh sy khac
biét c6 y nghia thdng ké, viéc so sanh nhiéu cip
duoc thyc hién thong qua Bonferroni Multiple
350 1
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Comparisons dya trén th hang trung vi véi mac y
nghia p < 0,05. D li€u duogc trinh bay dudi dang
trung binh £+ d¢ 1éch chuan cua 3 lan 1ap lai.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia mirc d truong thanh

dén hop chit sinh hoc ciia 14 tia td

Mirc d6 trudng thanh 1a mot yéu t6 sinh 1y quan
trong c6 anh huong dang ké dén thanh phan cua
nguyén li¢u thye vat, dac biét 1a ham lugng cac hop
chat sinh hoc. Sy thay d6i TAC, TPC va TFC cua l4
tia t6 & cac muc do trudng thanh dugce trinh bay &
Hinh 2.

250 - 60 A
a b a
En b
b 300
200 A £ = M ‘I‘ b 50 a
ol [ 1
20 55 40 4 b
3 150 2 c ] g c be
E] & 200 { = o _I_
et o 230
2 £ 150 £
& 100 5 0
=9
& £ 20 -
100 -
50 - o -
0 0 0
1 1 m  HH I I U HH 1 1 m  HH

Mirc d¢ truong thanh

Muc d truong thanh

Murc d¢ truong thanh

Hinh 2. TAC, TPC va TFC cia la tia t6 & cac mirc d§ trwéng thanh

Ghichu: I 11 II] la la thli" nhat, {hti" hai va thir ba; HH la hén hap la ¢ ba mirc d¢ truong thanh. Cac chit cdi khac nhau
cua tung chi tiéu trong do thi thé hién sy khdc biét co y nghia thong ké (p < 0,05).

Két qua tir Hinh 2 cho thdy ham luong hop chat
sinh hoc cia 14 tia t6 khac biét c6 ¥ nghia thong ké
gitra cac murc do truedng thanh (p < 0,05). TAC cia
la tia t6 c6 xu hudng giam twong quan nghich véi
mirc d6 truong thanh. Két qua cho thdy TAC dat gia
tri cao nhat & 14 thir nhat (221,31+4,44 pg/g) va dat
gi4 tri thap nhat ¢ 1a thtr hai, thi ba va 1a hdn hop
(204,85+4,37; 201,15+3,94; 207,58+8,65 png/g,
tuong ung). Két qua nghién ctru cia Zhang et al.
(2023) cho thdy xu huéng twong tu véi TAC cua l4
duong lai (Populus euramericana) giam tu 240
xudng 90 pg/g twong tmg & giai doan 14 non va giai
doan truong thanh. Sy suy giam TAC trong qua
trinh sinh truong dugc giai thich rang mo té bao 14
tiép tuc mé rong khi 14 truong thanh, dan dén su pha
lodng ndng do anthocyanin trong mo té bao. Bén
canh d0, sy suy giam TAC trong nguyén li¢u thuc
vat ¢6 thé 1a do su thoai hoa cua anthocyanin va sy
ngimg tong hop anthocyanin. Duéi sy diéu hoa cua
cac gen ndi tai, qua trinh tong hop anthocyanin bi
ngung lai va cac anthocyanin ndi tai dan bi thoai hoa
(Yao et al., 2022).
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Khac véi TAC, TPC va TEC déu cho thay sy gia
tang ty 1€ thuan véi mirc do trudng thanh cua 14 tia
t6. Cu thé, Hinh 2 cho thdy TPC cuia 1 tia to tang tir
198,68+0,70 mg GAE/g & la thir nhat dén
293,80+18,87 mg GAE/g ¢ 14 thit ba. Trong khi do,
14 hdn hop (250,74+20,47 mg GAE/g) cho thiy su
khac biét khong c6 y nghia thong ké so véi 14 thir
hai (225,92+7,53 mg GAE/g). Bén canh d6, TFC
cling cho thay khuynh hudng gia ting theo mirc do
truong thanh cua 14. TFC dat gid trj thip nhat ¢ 14
thir nhat (28,43+0,65 mg QE/g) va dat gia trj cao
nhit ¢ 14 thir ba (44,83+3,51 mg QE/g), dong thoi
khong ghi nhan sy khac biét c6 ¥ nghia théng ké
giita 1a hdn hop (30,08+2,73 mg QE/g) va la tha
nhit hodc thtr hai (Hinh 2). Két qua tuong tu ciing
dugc tim thay ¢ 1a ca cai duong, TPC (91,90 - 104.7
mg GAE/100 g) va TFC (73,30 - 93,30 mg QE/100
g) déu cho thay xu hudng ting khi 14 chuyén tir giai
doan non sang giai doan trudng thanh (Angmo et al.,
2019). Bén canh d6, Hu et al. (2021) ciing bao céo
rang s6 lwong din xuét flavonoid ting tir 152 dén
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172 hop chét trong giai doan truéng thanh ciia 14 dau
tam (Morus alba L.). Diéu nay c6 thé dwoc giai thich
1a do toc @6 tong hop cac hop chét polyphenol va
flavonoid cao nhat trong qua trinh 14 chuyén tir non
sang 14 trudng thanh (Angmo et al., 2019). Hon niia,
két qua nghién ciru cho thdy sy twong dong véi
nghién ctru cua Tipsuwan and Chaiwangyen (2018)
trén TPC cua 14 tia t6 véi gia tri la 255,50 mg
GAE/g. Pong thoi, Jiang et al. (2020) ciing bao cao
rang TFC cua 14 tia to trong nghién ciru nay duoc
ghi nhan 12 30,20 mg QE/g. Nhin chung, 14 hdn hgp
thé hién sy can bang hai hoa vé& ham luong giita hop
chat anthocyanin, polyphenol va flavonoid (Hinh 2).
Do d9, viéc str dung toan bo 14 tia t6 bao g6m 14 thir
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nhét, 14 thir hai va 14 thir ba trong qua trinh phat trién
san pham tra la giai phap hop ly, vua tin dung t6t
thanh phan hop chat sinh hoc, vua gop phan giam
lang phi nguyén liéu dong thoi tiét kiém thoi gian
cling nhu céng lao dong cho viéc phan loai mic do
trudng thanh cua 1a.

3.2. Anh huwéng cia thoi gian 1én men dén
hop chit sinh hoc va gia tri cdm quan
cua tra la tia t6

La tia t6 dugc lam héo, vo thu cong va 1én men

0 cac muc thoi gian khac nhau ¢ nhiét do phong
(30+£2°C). Su thay d6i TAC, TPC va TFC theo thoi
gian 1én men dugc thé hién & Hinh 3.

45 - %41 30 -
404 2 80 { [ a
25 b
s M ol |, h 1
30 b gso E3 % 20 - °©
—_~ y —=
w25 S 50 - : ] d
£ c o d on
= o @15
2 20 d E a0 d E
= &) 9
15 - £ 30 - & 10 -
€
10 20
5-
5 ﬂ 10
0 0 0
0 1 2 3 4 0 1 2 3 4 o 1 2 3 4

Thoi gian 1én men (gid)

Thoi gian 1én men (gio)

Thoi gian 1én men (gio)

Hinh 3. TAC, TPC va TFC ciia tra 14 tia to ¢ cac thoi gian 1én men khac nhau

Ghi chii: Cdc chiF cdi khéc nhau ciia timg chi tiéu trong dé thi thé hién sy khéc biét c6 ¥ nghia théng ké (p < 0,05).

Két qua & Hinh 3 cho thay thoi gian 1én men c6
anh huong dang ké dén ca TAC, TPC va TFC cua
tra 14 tia to. Khi thoi gian 1én men ting dan tir 0 dén
4 gid, TAC, TPC va TFC déu cho thiy xu hudng
giam rd rét, khac biét c6 y nghia théng ké. Cu thé,
TAC giam tir 36,80+2,33 xubng 9,59+0,54 pg/g,
TPC giam tir 82,32+4,48 xudng 35,46+2,59 mg
GAE/g va TFC giam tir 23,68+1,00 xudng con
14,84+1,13 mg QE/g sau 4 gio 1én men. Chen et al.
(2023) phat hién rang TPC va TFC giam hon 50%
va 68%, tuong ng sau 5 gid 1én men tra den. Trong
cong nghiép san xuat tra truyén thong, viéc 1én men
dugc hiéu 1a qua trinh oxy héa cic hop chat
polyphenol bdi cac enzyme hoéa néu
(polyphenolox1dase va peroxidase) nhim tao ra hop
chat o-quinone, theaflavin va thearubigin tao mau
sac va mui vi ddc trung cho san pham tra (Chen et

., 2021). Tuong tu, két qua nghién ciru khao sat
théi gian 1én men 14 tra cua Salman et al. (2022)
ciing cho thiy TPC c6 xu hudng giam tir 130,10 mg
GAE/g xubng 74,60 mg GAE/g sau 90 phiit 1én men
& 28°C. Do @6, trong qua trinh 1én men tra, mudn
duy tri dwoc ham luong cac hop chit sinh hoc thi
qué trinh nay nén dugc thuc hién trong thoi gian
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ngin. Tuy nhién, thoi gian 1én men ngan co thé
khéong dam bao cho qua trinh hinh thanh cac sic t6
tao mau cho san phém. Vi vay, cac dic tinh cam
quan cua 14 tia t6 cting dugc danh gia nhim xac dinh
thoi gian thich hop cho san phim.

Két qua danh gia cam quan & cac thoi gian 1én
men khac nhau cho thiy qua trinh 1én men c6 anh
huong dang ké dén chat lugng cam quan cia san
pham tra 14 tia to (Bang 2). O thoi diém ban dau, khi
qua trinh oxy héa enzyme chwra xay ra, cic hop chat
tao mui vi dac trung nhu theaflavin va thearubigin
chua duwoc hinh thanh, san phém ¢6 mau nhat, it
thom, vi khong dac trung cua tra ma con hang mui
ctia 14 tia t6. Do d6, cac thudc tinh cam quan déu &
mirc thdp véi mau sic, mui va vi lan luot dat
1,30+0,48; 1,50+0,53 va 1,40+0,52 diém. Khi kéo
dai thoi gian 1én men, chét lvong cam quan cia tra
1a tia to dwoc cai thién 16 rét. Sau 1 dén 2 gio 1én
men, diém cam quan vé mau sic tang 1én 2,50+0,53
diém va 2,80+0,42 diém, khac biét khong c6 y nghia
thdng ké (p > 0,05). Bén canh d6, mui va vi ciia san
phim ciing c6 xu hudng ting tuong Ung, dat
3,20+0,42 va 3,10£0,57 diém sau 2 gio 1én men.
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Day la giai doan bét ddu hinh thanh cic phan tng
oxy hoéa polyphenol dudi tac dong clia enzyme hoa
nau, trong d6 cac catechin bi oxy hoa thanh o-
quinone, sau d6 tiép tuc ngung tu thanh cac hop chat
mau nhu theaflavin (vang cam) va thearubigin (nau
d6), ddng thoi cac hop chét chuyén hoa dé bay hoi
cling gop phan tao nén huong thom dic trung cta
tra sau 1én men (Chen et al., 2023). Bang 2 cho thay
tai thoi diém 3 gid 1én men, gia tri cdm quan dat cao
nhit & ca ba chi tiéu bao gom mau sic (4,30+0,48
diém), mui (4,50+0,53 diém) va vi (4,50+0,53
diém). Nhu viy, day duoc xem la thoi diém thich
hop cho chat lwong cam quan, khi qua trinh oxy hoa
c4c hop cht sinh hoc di dién ra & murc phu hop, tao
nén sy can bang hai hoa gitta mau sic vang sang,
huong thom va vi chat diu hai hoa, déc trung cia san
pham. Mit khac, khi tiép tuc kéo dai thoi gian lén
men dén 4 gio, cac thudc tinh cam _quan lai c6 xu
hudng giam nhe, dic biét la mau sdc va mui giam
xudng twong tmg con 3,50+0,53 va 4,00+0,67 diém.
Tuy nhién, khong ghi nhan sy khac biét c6 y nghia
thong ké vé diém cam quan gitra cic mau tra 14 tia
t6 sau 3 va 4 gio 1én men (p > 0,05). Sy suy giam
nay c6 thé do qua trinh oxy hoa dién ra qua mirc &
thoi gian dai, diéu nay din dén sy hinh thanh
theabrownin, 1am cho san pham tré nén sim mau,
mui hing va vi khong mong muén (Salman et al.,
2022). Két qua tir mot nghién ctru khao sat sy thay
dbi theaflavin trong qua trinh 1én men cho thdy ham
luong hop chat nay tang tir 5,0 mg/g & mau dbi
chimg dén 6,8 mg/g & thoi gian 60 phiit va sau do
giam xudng con 5,9 mg/g & 90 phit (Salman et al.,
2022). Nhin chung, cic két qua cho thy thoi gian
1én men 3 gid 1a phu hop dé dat dwoc chat luong cam
quan cao cho san pham tra 14 tia t.

Bang 2. Anh huwdng ciia thoi gian 1én men dén cac
gia tri cam quan cta san pham

Thdoi gian 1én Chi tiéu
men (gid)  Mau sic Mui Vi
0 1,30+0,48> 1,50+0,53% 1,40+0,52°
1 2,50+0,53° 2,00+0,47° 2,10+0,32°
2 2,80:£0,42° 3,20+0,42%3,10+0,57
3 4,30+£0,48* 4,50+0,53* 4,50+0,53%
4 3,50+0,53% 4,00+£0,67° 4,4040,52°

Ghi chi: Cdc chit cdi khdac nhau trong ciing mot cot thé
hién sw khdc biét co y nghia thong ké (p < 0,05).
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3.3. Anh huong cia nhiét dp sy dén hop
chit sinh hoc va gia tri cAm quan cia tra
14 tia to
Trong qua trinh sdy, cic phan tng hoa sinh dién
ra trong nguyén liéu c6 thé anh huong dang ké dén
chat luong cudi cung cua san pham. Nhiing bién d6i
nay bao gom phan tng tao melanoidin (phan ung
Maillard), qua trinh oxy héa cac hop chit dé bay hoi,
cling nhu hién tuong bién tinh protein, dac biét khi
nhiét d6 say qua cao (Guy & Chou, 2010). Do do,
nhiét do siy co anh huong dang ké dén thoi gian say
va chat luong san pham sau sdy. Hinh 4 biéu dién su
thay d6i d6 am cua 14 tia to trong qua trinh sdy & cac
muc nhiét do khac nhau.

Hinh 4 cho thay d6 déc cuia duong cong say o
cac nhiét do déu giam dan theo thoi gian. O giai
doan dau cua qua trinh sdy, nudc ty do va 16p nude
hap phu trén bé mit nguyén liéu bc hoi nhanh
chong. Khi qua trinh siy kéo dai, ham luong am
trong nguyén liéu c6 xu hudng giam dan, 1am cho
tbc do thoat 4m ciing giam theo thoi gian. Bén canh
d6, két qua & Hinh 4 ciing cho thay mbi twong quan
nghich 13 rét gitra nhiét do sdy va thoi gian sdy. Khi
nhiét 3o séy tang, tdc do bay hoi 4m duoc thic déy,
tir d6 rt ngin dang ké thoi gian can thiét dé dat do
4m yéu cdu (4 - 5%) trong qua trinh sdy. Cu thé, 14
tia t6 sdy & 60°C can dén 225 phut dé giam do am tir
60% dén d6 am 4,63%. Trong khi d6, khi nhiét do
sdy tang dén 70°C va 80°C, thoi gian sdy 14 tia to
giam lan lugt con 135 phut (4,94%) va 90 phut
(3,75%). Két qua phii hop véi co ché siy dbi luu: &
nhiét d6 cao hon, chénh l1éch 4p sut hoi riéng phan
giita bé mit nguyén liéu va méi trudng xung quanh
tang 1én, thic day su khuéch tan cta cac phan tir
nude tir bén trong ra ngoai, dan dén tdc do bay hoi
cao hon. Pong thoi, kha ning truyén nhiét tir tac
nhan sdy vao nguyén liéu & nhiét d6 cao hon ciing
gop phan thuc ddy qua trinh bay hoi 4m ra khoi
nguyén liéu (Guy & Chou, 2010). Két qua nghién
clru cua Ji-u and Apisittiwong (2022) cling cho thay
ket qua tuong tu, nhi€t d say cang cao thoi gian say
can thiét dé giam d6 am cua tra thao moc dén dudi
5% cang ngan. Cu thé, thoi gian siy tuong tng & 60,
70 va80°Clas5,2 val gio.
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Ghi chii: Cdc chit cdi khdc nhau ciia timng chi tiéu trong dé thi thé hién sw khac biét c6 ¥ nghia théng ké (p < 0,05).

Két qua cho thiy, nhiét do sdy 1a yéu t6 anh
huéng dang ké dén TAC trong san pham tra tia to.
Khi nhiét do sdy tang tir 60 ¢én 80°C, TAC giam dan
v6i su khac biét c6 y nghia thong ké (p < 0,05). Cu
thé, TAC cua 14 tia t6 sdy & 60°C 13 5,29+0,32 pg/g,
sau d6 giam xudng con 4,31+0,29 pg/g va 3,06+0,12
png/g khi sy twong tmg & 70 va 80°C. Nhu vy, nhiét
d6 sdy cang cao thi su suy giam anthocyanin trong
14 tia t6 cang 16n do sy nhay cam nhiét cua hgp chét
nay (Ji-u & Apisittiwong, 2022). Sy bién d6i TPC
trong tra tia to & cac nhiét do say khac nhau ciing
dugc trinh bay trong Hinh 5. Két qua cho thay TPC
ciing c6 xu hudng giam dan khi ting nhiét do siy,
khac biét c6 y nghia thng ké (p < 0,05). O 60°C,
TPC cua la tia t6 dat 14,57+1,29 mg GAE/g, khi
ting nhiét do sdy lén 70°C, TPC giam con
11,18+0,32 mg GAE/g va 7,99+0,64 mg GAE/g khi
sdy ¢ 80°C. Nguyén nhan 1a do cic hop chat
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polyphenol rat d& bi oxy hoa dudi tac dong ctia nhiét
do va sy hién dién cua cac enzyme hoa nau hoat
dong manh ¢ 60 - 80°C. Trong truong hop tang nhiét
d6 say 16n hon 80°C, cac enzyme nay c6 thé bi vo
hoat hoan toan nhung cac phan ting khong enzyme
van tiép tuc phan huy polyphenol va lam giam chét
luong cam quan ciia san pham. Polyphenol 1a hop
chat ¢ hoat tinh chéng oxy héa manh, do d6 mirc
do ton that hop chit polyphenol 1a mot chi tiéu quan
trong trong danh gia chat lugng san pham (Antony
& Farid, 2022). Tuong tu, TFC trong 14 tia t6 cling
6 xu hudng giam dan theo sy gia tang cua nhiét do
sdy véi su khac biét y nghia thong ké (p < 0,05)
(Hinh 5). Két qua cho thiy khi siy & 60°C, TFC
duoc ghi nhan 1a 4,384+0,03 mg QE/g, sau d6 giam
con 3,31+0,19 mg QE/g & 70°C va giam thap nhat
con 3,03+0,08 mg QE/g & 80°C. Sy ton that nay co
thé duoc giai thich 1a do nhiét do cao da pha huy
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hodc bién ddi cdu trac cua cac hop chit flavonoid,
ddng thoi cac phan g phéan hity hop chét nay ciing
xay ra dudi tac dong cta oxy khong khi va nhiét d6
cao (Antony & Farid, 2022). Trong nghién ctru cua
Ji-u and Apisittiwong (2022) vé qua trinh sy tra
thao moc, xu hudng suy giam thanh phan hop chat
sinh hoc ctia san pham theo su gia ting nhiét do ciing
da dugc ghinhan. Cu thé, TAC va TPC giam tur 0,43
xudng 0,36 mg/g va tir 9,90 xudng 9,70 mg GAE/g,
tuong tng khi ting nhiét do sy tir 70 1én 80°C.

Bang 3. Anh huéng ciia nhiét do say den cac gia
tri cim quan ciia sin pham

Nhigt d9 sdy Chi tiéu
(°C) Mau siic Mui Vi
60 2,90£0,88" 3,70+0,48™ 3,40+0,52°
70 420+0,79* 4,10+0,32 4,10+0,32°
80 3,40+0,70°°  3,50+0,53 3,00+0,47°

Ghi chii: Cac chir cdi khac nhau trong ciing mot cét thef
hién sy khdc biét co y nghia thong ké (p < 0,05); ns thé
hién su khdc biét khong co y nghia thong ké (p > 0,05).

Két qua danh gia cam quan tra 14 tia to say & cac
nhiét d6 khac nhau dugc trinh bay ¢ Bang 3. Ket qua
cho thdy nhiét do say ¢6 anh huong truc tiép dén
chit luvong cam quan vé mau sac va vi clia san pham
(p <0,05) trong khi nhiét do sdy anh huong khong
dang ké dén mui cua tra 14 tia t6 (p > 0,05). Vé mau
sdc, nudce tra 14 tia t6 say & 70°C dat diém cao nhét
(4,20+0,79 diém) voi mau vang sang hap din va
ddng déu. Trong khi do, mau duoc say ¢ 60°C c6
mau vang néu nhat voi diém s6 vé mau sic thip hon
dang ké (2,90+0,88 diém) do qua trinh phan tmg
Maillard chua dién ra hoan toan. Bén canh d6, miu
duoc say o 80°C dat diém cam quan vé mau sic 1a
3,4040,70 diém, thip hon so v6i mau sdy & 70°C,
khac biét khong co y nghia thong ké (p > 0,05). O
nhi¢t d§ nay, nudc tra nga sang mau vang nau sam
kém hap dan, c6 thé do su hinh thanh céc san pham
mau khong mong muén & nhiét do cao. Piéu nay c6
thé dugc giai thich rang nhiét d6 xur 1y cao din dén
su suy thodi cac sic td trong san phdm (Zhang et al.,
2015). Déng thoi, nhiét d6 cao ciing dan dén su suy
giam theaflavin do phan img Maillard dién ra trong
qué trinh sdy kho san pham tra (Su et al., 2025). Vé
chi tiéu mui, mau dugc sy & 70°C dat 4,10+0,32
diém v6i mui thom diu nhe, dé chiu, phan anh kha
nang gitr lai cac hop chat d& bay hoi nhu tinh dau va
flavonoid trong diéu kién nhiét do thich hop. Mau
duoc siy & 60°C c¢6 diém cam quan vé mui la
3,70+0,48 diém, nudc tra c6 mui thom nhe nhung
khong qua dic trung do qué trinh bién d6i hwong
dién ra cham & nhiét d6 thap. Nguoc lai, nudc tra 14
tia to duoc say & 80°C (3,50+0,53 diém) xuét hién

25

Tép 61, S6 CD: Nong nghiép bén viing vi an ninh heong thue va an toan thue pham: 18-27

mui khét, day 1a ddu hiéu cua su phan huy cac hop
chat d& bay hoi va oxy hoa lipid & nhiét d6 cao, anh
hudng tiéu cyc dén cam quan. Tuy nhién, két qua &
Bang 3 cho thay nhiét ¢ khac nhau trong qua trinh
say khong tao ra sy khac biét c6 y nghia doi voi su
cam nhén cua cam quan vién vé mui cta san pham.
Pdi véi chi tiéu cam quan vé vi, su khac biét co y
nghia thong ké gitra cac mau say ¢ cac nhiét d6 khac
nhau ciing duoc ghi nhan. Két qua cho thidy mau
dugce sdy ¢ 70°C dat diém cam quan vé vi cao nhit
(4,10+0,32 diém), thé hién sy can bang giita vi déng
nhe va hau vi d& chiu, day 1a nhiét d6 thich hop dé
giir lai cac hop chat tao vi ma khong hinh thanh céc
hop chat ¢6 vi git hay vi khong mong muon Mau
duge sdy ¢ 60°C co diém cam quan v& vi la
3,40+0,52 diém, nude tra co vi déng nhe va dé uéng,
nhung lai khéng qué dic trung. Trong khi d6, mau
dugc say ¢ 80°C ciing c6 diém cam quan vé vi tuong
dbi thap (3,00£0,47 diém) voi vi ding rd rét, kém
hau vi kéo dai va khong dé chiu. Nhiét do say cang
cao cang lam giam chat luong v& mui va vi dic trung
ctia san pham tra dong thoi tao ra vi déng chat va
mui huong khéng mong mudn, nguyén nhén 1a do
cac phan Gng hoéa nau khong do enzyme ciing nhu
su phan hily nhirng thanh phan tao vi ngot & nhiét
d6 cao. Nhiét d6 sdy qua cao ciing lam ting sy mat
mat va bay hoi ciia nhidu hop chat huong thom, dic
biét 1a nhimng hop chat co diém sbi thip va gia tri
hoat dong mui cao (Su et al., 2025).

Nhin chung, tra la tia t6 duoc sdy & 70°C dat gia
tri cam quan cao nhat vé ca thugc tinh mau sac, mui
va vi v6i trang thai nude tra trong ddi trong, mau
vang sang, mui d& chiu va vi déng nhe, dic trung
cho san pham tra 1a tia t6. Nhu vdy, nhiét d 70°C la
thich hop dé thuc day cac phan ng sinh hoa can
thiét trong giai doan say kho giup cai thién mau sdc
va huong vi dong thoi van duy tri tdt cac hop chét
sinh hoc trong san phdm nay.

4. KET LUAN

Trong nghién ctru, viéc danh gia anh huong cua
muc do trudng thanh cua 14, thoi gian 1én men va
nhiét do se‘iy dén ham luong cac hop chét sinh hoc
va gia tri cdm quan cua tra tia t6 da dugc thyc hién.
Két qua cho thay hdn hop 14 & ca ba vi tri khac nhau
cho TAC, TPC, TFC twong ddi cao. Pdng thoi, thoi
gian 1én men trong 3 gid va sdy & nhiét do 70°C
dugc xéac dinh 1a pht hop v6i san pham tra 14 tia t6.
Nudc tra c6 mau vang sang, mui thom dé chiu va vi
ddng dac trung. Két qua nghién ctru khing dinh tiém
nang cua 14 tia to trong phat trién san pham tra thao
dugc giau hop chét sinh hoc va co gia tri cam quan
t6t. Cac nghién ciru tiép theo khi duoc tién hanh co
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quan thich hgp ciling dong vai trd quan trong trong
viéc duy tri chat lugng va kéo dai thoi gian st dung
cua tra 14 tia to.

thé tap trung vao viéc xac dinh ty 1¢ phdi tron giita
tra 14 tia t0 va cac loai thao dugc khac nham nang
cao su da dang va gia tri cam quan cua san pham.
Dong thoi, viéc nghién ciru vé cac diéu kién bao
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