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Muc tiéu: Nghién ctu dwoc thwe hién nham xay dwng quy trinh san xuét va phat trién
san pham tra tui loc tr 14 mat gau (Vernonia amygdalina) théng qua khao sat &nh huéng
cta diéu kién sy, ty 1& phéi trén nguyén liéu va diéu kién pha tra dén chét lwvong clta
nwéec tra.
Phwong phap: Nghién ciru dwoc thye hién & quy mé phong thi nghiém. La mat gau sau
so ché dwoc sy & cac mirc nhiét dd 60, 70 va 80°C trong thdi gian 2, 4 va 6 gid. Nguyén
liéu sau sdy dwoc phédi tron véi cd ngot va cam thdo theo cac ty 1é 1:1:1, 2:1:1, 3:1:1 va
4:1:1. S&n pham tra tli loc dwoc khdo sat anh hwéng cla lwong nwéc pha 120, 150 va
170 mL/tdi, cung thei gian hdm 3, 5 va 7 phat & 95°C. C4c chi tiéu danh gia gdm dod am,
ham lwong phenolic tdng, hoat tinh khang oxy héa theo DPPH va chét lwong cdm quan
cla nwoc tra. TAt ca thi nghiém dwoc thwe hién 18p lai 3 1an dé 1y sé lieu xt& ly thdng ké.
Két qua: Diéu kién sdy & 60°C trong 6 gi®» gilp |4 mat g4u dat dd Am dwdi 8%, ddng thoi
duy tri ham lwong phenolic tdng va hoat tinh khang oxy héa cao nhét trong cac nghiém
thire thu dwoc dat yéu cau. Ty |é phdi tron |a mat gu/cd ngot/cam thao 1a 2:1:1 cho chét
lwong cadm quan t6t nhat, trong khi van duy tri ham lwong phenolic téng va hoat tinh
DPPH dang ké. Déi véi diéu kién pha, lwvong nwéc 150 mL/tdi 3 g va th&i gian hdm 5
phat & 95°C tao nwéc tra c6 mau sac, mui, vi va do trong hai hoa. Két qua nghién ctru
cho thay tiém nang phat trién tra tdi loc tr 14 mat gau co6 gia tri sinh hoc va chét lwong
cam quan phu hop.
Két luan: Két qua nghién ctru da hoan thién dwoc cac thong sb cong nghé cho quy trinh
san Xuét tra tui loc t I& mat g4u, cho thay tiém nang trong viéc phat trién san pham dd
udng thdo moc tw nhién tién loi, co gia tri sinh hoc va chat lwong cdm quan phi hop, gép
phan nang cao gia tri s dung cia ngudn duwoc liéu dan gian.

Ttr khéa: |4 mat géu, Vernonia amygdalina, tra tdi loc, phenolic téng, DPPH, cdm quan.
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EFFECTS OF PROCESSING CONDITIONS ON TOTAL
PHENOLIC CONTENT, ANTIOXIDANT ACTIVITY, AND
SENSORY QUALITY OF TEA BAGS MADE FROM BITTER
LEAF (Vernonia amygdalina)

ABSTRACT

Aims: This study aimed to optimize the processing parameters and develop herbal
tea bags from bitter leaf (Vernonia amygdalina) by investigating the effects of
drying conditions, blending ratios, and brewing parameters on product quality.

Methods: The study was conducted at a laboratory scale. Pre-treated bitter leaves
were dried at 60, 70, and 80°C for 2, 4, and 6 hours. The dried materials were then
blended with stevia and licorice at ratios of 1:1:1, 2:1:1, 3:1:1, and 4:1:1 (w/w).
The developed tea bags were evaluated under various brewing conditions,
including water volumes of 120, 150, and 170 mL/bag, and steeping times of 3,
5, and 7 minutes at 95°C. The evaluated parameters included: total phenolic
content, DPPH radical scavenging activity, and the sensory quality of the tea
infusion. All experiments were performed in triplicate to obtain data for statistical
analysis.

Results: Drying at 60°C in 6 hours successfully reduced the moisture content of
bitter leaves below 8% while maintaining the highest total phenolic content and
antioxidant activity among all tested treatments. A bitter leaf:stevia:licorice
blending in the ratio of 2:1:1 yielded the highest sensory quality while retaining
substantial phenolic levels and DPPH activity. Regarding brewing conditions, a
water volume of 150 mL per 3 g tea bag and a steeping time of 5 minutes at 95°C
produced a tea infusion with a harmonious balance of color, aroma, taste, and
clarity. The findings demonstrated the potential of developing bitter leaf tea bags
with appropriate biological values and sensory qualities.

Conclusion: The study successfully optimized the technological parameters for
the production process of bitter leaf tea bags. This highlights its potential for
developing convenient, natural herbal beverages with high bioactive compounds
and desirable sensory characteristics, thereby contributing to the value-added
utilization of traditional medicinal plant resources.

Keywords: bitter leaf, Vernonia amygdalina, tea bag, total phenolic, DPPH,
sensory quality.

I. PAT VAN DE

Trong nhitng ndm gan day, xu hudng
su dung thuc pham va do udng c6 ngudn
g6c tu nhién ngay cang dugc quan tam do
ngudi tiéu ding chd trong hon dén stc
khoe va phong ngtra bénh tat. Tra thao
moc l1a mot trong nhitng loai san pham

49

dugc wa chuong nho tinh tién loi, dé st
dung va la thuc UOng giai khat. N6 con
dugc xem 1a ngudn bé sung cac hop chat
c6 hoat tinh sinh hoc, gép phan nang cao
gia tri dinh dudng va gia tri sir dung cua
cac nguyén li¢u thuc vat [1].
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L4 mat gau (Vernonia amygdalina),
con duoc goi 1a 14 dang, 1a loai thuc vat
thuoc ho Cuc (Asteraceae) va duogc su
dung phé bién trong dan gian & nhiéu
qudc gia nhiét dsi. Trong Pong y, 14 mat
gau co vi dang, tinh mat, thuong duoc
dung véi muc dich thanh nhiét, hd tro
chirc ning gan, cai thién tiéu héa va hd
trg didu hoa duong huyét. Cac nghién
clru trude day cho thiy 14 mat gau chua
nhiéu nhom hop chat sinh hoc nhu
flavonoid, tannin, terpenoid, phenolic va
cac hop chat phenolic [2]. Nhiing hop
chat nay co lién quan dén kha ning
khang oxy hoa, khang khuan va mot sb
tac dung sinh hoc co lgi khéac [3].

Tuy c6 nhiéu tiém nang tng dung, 14
mat gau co vi déng dic tnmg, gay han ché
trong viéc phat trién cac san pham do

udng phi hop véi thi hiéu nguai tidu dang.

Do d6, viéc phdi tron 14 mat gau véi cac
nguyén liéu thao mdc khac nhu cé ngot
va cam thao 1a hudng tiép can phd hop
nham cai thién hwong vi, giam hau vi
dang va taing mirc d6 chap nhan cam quan
cua san pham [4-5]. Co ngot chtra cac
glycoside steviol c6 d§ ngot cao nhung
khong sinh nang luwong (JECFA, 2007),
trong khi cam thao c6 vi ngot tu nhién va
mui thom dic trung, gitp can bang vi cua
san pham tra thao moc [6].

Bén canh cong thtc phéi tron, cac yéu
t6 cong nghé nhu nhiét do sdy, thoi gian
say, luong nudc pha va thoi gian ham tra
ciing anh huong dang ké dén chat luong

san pham. Qua trinh sy khong chi quyét
dinh d6 am va kha ning bao quan cua
nguyén liéu ma con tac dong dén mau sic,
mui vi va ham luong cac hop chat c¢d hoat
tinh sinh hoc [7]. Diéu Kién pha tra ciing
anh huong truc tiép dén kha ning trich ly
phenolic, hoat tinh khang oxy hda va chat
lurgng cam quan cua nudc tra [8].

Mic du 14 mat gau da dugc nghién ctu
vé thanh phan hoa hoc va mét sé hoat tinh
sinh hoc, cac nghién ctu wng dung
nguyén liéu nay trong phat trién san pham
tra tdi loc van con han ché. Chua c6 nhiéu
cong bd danh gia ddng thoi anh huong
cia diéu kién say, ty 1é phdi tron voi
nguyén liéu tao vi va diéu kién pha tra dén
ham lugng phenolic, hoat tinh khang oxy
hoa va chat lwgng cam quan cua san pham.
Do d6, viéc khao sat cac yéu té cong nghé
nay la can thiét dé xay dung quy trinh ché
bién pht hop cho tra tdi loc tir 14 mat gau.

Nghién ctru nay duoc thuc hién nham
xay dyng quy trinh san xuét tra tdi loc tur
l& mat gau thong qua khao sat anh huong
cua nhiét do va thoi gian say, ty 18 phoi
tron 14 mat gau vai cé ngot va cam thao,
luong nudc pha va thoi gian ham tra dén
chat lwong san pham. Cac chi tiéu dugc
danh gia bao gébm do am, ham luong
phenolic tong, hoat tinh khang oxy héa
DPPH va chét lugng cam quan. Két qua
nghién ciu gop phan xac dinh diéu kién
ché bién phu hop, tao co so cho viéc phat
trién san pham tra tdi loc tir 14 mat gau co
gia tri sinh hoc va cam quan té

II. PHUONG PHAP NGHIEN CUU

2.1. Nguyén li¢u va hoa chat

Nguyén liéu stir dung trong nghién ctru
gom 14 mat gau (Vernonia amygdalina),
co ngot va cam thao. Cac nguyén liéu
dugc thu mua tai chg Hang Bong, phuong
Phu Hoa, thanh phd H6 Chi Minh. L& mat

gau sau khi thu nhan dwoc loai bo phan
hu hong, rira sach tap chat, dé réo va cit
nho truge khi tién hanh sdy. Co ngot va
cam thao duoc xir Iy so bd, nghién nho va
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sir dung dé phdi tron trong san pham tra
tui loc.

Céc hoa chat sir dung gom thudc thir
Folin—Ciocalteu nong do 10% (Oxford
Lab, An dd), sodium carbonate Na,CO5
(> 99,5% - Xilong, Trung Qudc), acid

gallic chuan (> 99% - Sigma Aldrich,
M¥), methanol (Xilong, Trung Qudc),
DPPH (TCI, Nhat Ban) va Trolox (> 98%
- Sigma Aldrich, M¥). Tt ca hoa chat st
dung trong phan tich déu dat cap tinh
khiét phan tich hoic trong duong.

2.2. Khao sat anh hwéng cia cac yéu té cong nghé dén chat lwong san pham tra

tai loc tir 14 mat gau

Quy trinh san xuit tra tdi loc 14 mat
gau goém cac cong doan: lya chon nguyén
liéu, 1am sach, cat nho, say khd, nghién,
sang, phdi tron véi co ngot va cam thao,
dong gobi vao tui loc va bao quan. La mat
gau sau khi say duoc nghién nho va sang

La mit gau
tuoi

dé tao kich thuéc dong déu. Hon hop tra
dugc phdi tron theo ty 1é da khao sét, sau
do déng goi voi khéi lugng 3 g/tdi. San
pham sau khi hoan thién duoc bao quan
noi kho rdo, thodng mat, tranh anh sang
truc tiép.

Hinh 1. Quy trinh san xudt tra tai loc 14 mdt gau

Nghién ciru duoc bd tri nham khao
sat anh huong cua cac yéu té cong nghé
dén chét luong san pham tra tdi loc tir 14
mat gau, bao gém nhiét d6 va thoi gian
sdy, ty 1& phdi tron nguyén liéu, luong

nudc pha tra va thoi gian ham tra. Cac chi
tiéu danh gid gdm d6 am, ham luong
phenolic tong, hoat tinh khéang oxy hoa
theo phuong phap DPPH va chat lugng
cam quan cua nudc tra.

2.2.1. Khao sat anh hwéng cia nhiét do va thai gian siy

L4 mat gau sau khi so ché duoc siy
(Model UNB400, Memmert, Btc) ¢ ba
muc nhiét do 60, 70 va 80°C trong cac
khoang thoi gian 2, 4 va 6 gio. Sau qua

trinh sdy, mau duoc danh gia cam quan so
bo vé& mau sic va mui, ddng thoi xac dinh
d6 am. Mau dat yéu cau khi d6 4m sau siy
nho hon 8%. Cac méu dat yéu cau duogc
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tiép tuc phan tich ham lugng phenolic
tong va hoat tinh khang oxy hoa theo
DPPH nham lya chon ché d6 say phu hop.

2.2.2. Khao sat anh hwéng cia ty 1& phdi tron nguyén liéu

L4 mat giu sau khi siy ¢ diéu kién
thich hop duoc nghién nho, sau d6 phdi
tron vai co ngot va cam thao theo céc ty
1& 14 mat gau/co ngot/cam thao lan luot 12
1:1:1, 2:1:1, 3:1:1 va 4:1:1. Hon hop sau
phdi tron duoc dong thanh tra tai loc véi

khéi luong 3 g/tdi. Mbi thi tra dugc pha
v6i 120 mL nudc néng dé danh gia cac
chi tiéu cam quan gém mau sic, mui, vi,
do6 trong, déng thoi xac dinh ham lugng
phenolic tong va hoat tinh khang oxy héa
theo DPPH trong nudc tra.

2.2.3. Khao sat anh hwéng cia lwong nwéc pha tra

San pham tra tdi loc duoc pha véi cac
thé tich nudc néng khac nhau gom 120,
150 va 170 mL/tai. Sau khi pha, nudc tra
dugc danh gia vé mau sac, mui, vi, do
trong, ham lugng phenolic tong va hoat

tinh khang oxy héa theo DPPH. Muc dich
caa thi nghiém la xac dinh luong nudc
pha pht hop nham tao san pham cé mau
sac ty nhién, huong vi hai hoa va duy tri
t6t cac hop chit cé hoat tinh sinh hoc.

2.2.4. Khao sat anh hwéong caa thoi gian hdm tra

Tra tui loc duwgc hdm ¢ nhiét @ 95°C
trong cé&c khoang thoi gian 3, 5 va 7 phut.
Sau qua trinh ham, nudc tra dugc phan
tich c&c chi tiéu cam quan, ham lugng
phenolic tong va hoat tinh khang oxy hoa

2.3. Phwong phap phén tich

2.3.1. Xac dinh @ am

D6 4m ciia mau duoc xac dinh bang
may siy am hong ngoai (Model MA100Q,
Sartorius, Pic). Mau c6 khéi lwong
khoang 1-2 g dugc dat 1én dia nhom da
duoc trir bi. Thiét bi dugc cai dat ché do

theo DPPH. Thi nghiém nhim xac dinh
thoi gian hdm thich hop dé san pham c6
chat luong cam quan tét, vi khong qué
dang chat, dong thoi bao toan duoc cac
hop chat c6 hoat tinh sinh hoc trong tra.

sdy & 105°C dén khéi lugng khong doi.
Sau khi két thic qua trinh say, gia tri o
am duoc ghi nhan tryc tiép trén man hinh
thiét bi.

2.3.2. Xac dinh tong ham lwong cac hep chat phenolic

Ham luong cac hop chéat phenolic
duogc xac dinh bang phuong phap Folin—
Ciocalteu, sir dung acid gallic 1am chat
chuan (TCVN 9745-1:2013). MAu tra kho
hodc dich tra sau pha dugc loc qua gidy
loc trude khi phén tich. D6i vi mau kho,
mau dugc trich ly biang ethanol 50% theo
ty 1 1:10 (W/v), lac trong 2 gio, sau do
loc thu dich chiét. Dich chiét duoc pha
lodng thich hop dé do hap thu nam trong
khoang tuyén tinh cua dudng chuan. Dich

chiét mau hoac dung dich chuan duoc
phan ng vai thude thar Folin-Ciocalteu
10%, sau d6 bo sung dung dich Na,COs
10% va nudce cat. Hon hop phan tng duoc
U trong t6i ¢ nhiét do phong trong 2 gio.
D6 hip thu quang duoc do ¢ budc séng
760 nm bang may quang phd UV-Vis
(Shimadzu UV-1280). Ham luong
phenolic tong dugc tinh toan dua trén
duong chuan acid gallic va biéu thi theo
mg GAE/g chit khd.
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2.3.3. Xac dinh hoat tinh khang oxy hoa theo DPPH

Hoat tinh khang oxy hda dwoc xac
dinh dya trén kha ning bat gbc ty do
DPPH [9]. Dich chiét mau duoc chuan bi
nhu trong muc 2.3.2. Dung dich DPPH
0,02 g/L dugc pha trong methanol va bao
quan tranh &nh sang. Dung dich chuan
Trolox duogc st dung dé xay dung dudng
chuan. Dich chiét mau dugc phan ¢ng véi
dung dich DPPH theo ty Ié thich hop, lic
déu va u trong tdi ¢ nhiét dé phong trong
30 phut. Do hap thu duoc do & budc song
517 nm bang may quang phé (Shimadzu
2.3.4. Danh gia cam quan

Chat luong cam quan cia nudc tra
dugc danh gia theo phiéu cho diém dua
trén TCVN 3215-79 [10]. Céac chi tiéu
danh gia gdm mau sic, do trong, mui va
vi. Mdi chi tiéu duoc cham theo thang 5
2.3.5. Phuong phap xir ly s6 ligu

Mbi thi nghiém hoic phép do duogc
thuc hién 1ap lai ba lan. Két qua duoc biéu
thi dudi dang gia tri trung binh + d¢ 1éch
chuan. Sé liéu thi nghiém duoc xu Iy bang

phan mém Minitab 16 va Microsoft Excel.

I11. KET QUA

UV-1280). Phan tram bat goc tu do
DPPH duoc tinh theo cbng thirc:

Apc — A =
%DPPH =¥x 100
PC

Trong d6, Apc 12 d6 hap thu cua mau dbi
chung chi chira dung dich DPPH, va A, 5,
1a 6 hip thu cua mau c6 chira dich chiét.
Hoat tinh khang oxy hoéa dugc tinh toan
dua trén duong chuan Trolox va biéu thi
duéi dang pmol TE/g chét khoé.

diém, trong d6 diém 1 twong g v4i muc
chat lugng thap nhat va diém 5 twong (g
véi mirc chat lugng tot nhat. Két qua cam
quan dugc trinh bay duéi dang diém trung
binh + d6 léch chuan cho ting chi tiéu.

Phén tich phuong sai ANOVA dugc su
dung dé danh gia sy khac biét gitra cac
nghiém thuc, dugc xem la c¢6 y nghia
thong ké khi p < 0,05.

3.1. Anh hwéng ciia nhiét d9 va thoi gian say dén d9 am, ham lweng phenolic tong
va hoat tinh khang oxy héa caa 14 mat gau

Nhiét 6 va thoi gian sy 1 hai yéu t6
quan trong anh huong truc tiép dén do am
con lai, chat luong cam quan ciing nhu
kha nang duy tri cac hop chit c6 hoat tinh
sinh hoc trong 14 mat gau. Cac muc nhiét
60, 70 va 80°C duogc lya chon vi day la
khoang nhiét thuong dugc sur dung trong
say 14 thuc vat giau hoat chat; dong thoi
da duoc ching minh ¢6 anh hudong dén do
am, mau sic, ham luong phenol tong va
hoat tinh khang oxy hda cua bot 14 sau say
[11]. Két qua khao sat & Bang 1 cho thy
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d6 am coa la mat gau giam dan khi ting
nhiét 46 va kéo dai thoi gian siy. Mau 14
twoi ban dau c6 do 4m cao, dat 80,446%.
Sau qué trinh say, d6 am giam ro rét ¢ tat
ca cac nghiém thirc. O 60°C, mau can 6
gio dé dat do am 4,835%; ¢ 70°C, mau
dat do am 6,384% sau 4 gio; trong khi ¢
80°C, chi sau 2 gid siy, do am da giam
xuéng 5,425%. Céc gia tri nay déu dat
yéu cau d6 am dudi 8% dbi véi nguyén
liéu duing cho san pham tra tdi loc.
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Bang 1. Anh hwong cua nhiét dé va thoi gian sdy dén dg am cua la mdt gau

Thoi gian (gio)  Nhi¢t do (°C)
60 70 80
46,302 £ 0,016 29,364°+ 0,06 5,425°+0,015
19,735+ 0,051  6,3849+£0,003  3,5558+0.003
4,835+ 0,05 2,582+ 0,019 2,454'+0.004

Céc gia tri trung binh mang chir cai khac nhau trong ciing mét bang thé hién si khac biét co

¥ nghia thong ké ¢ mizc p<0,05).

Mic du nhiét do cao gidp rat ngan thoi
gian sdy, nhung lai c6 xu hudng lam giam
ham luong phenolic téng va hoat tinh
khang oxy hoa cua |4 mat gau nhu trong
Bang 2. Cu thé, miu say & 60°C trong 6

gid cho ham lugng phenolic tong cao nhit,

dat 15,534 + 0,001 mg GAE/g chat kho,
dong thoi hoat tinh khang oxy hoa theo
DPPH ciing dat gia tri cao nhat la 49,161

+ 0,001 umol TE/g. Trong khi d6, mau
sdy ¢ 70°C trong 4 gid c6 ham lwong
phenolic tong dat 14,629 + 0,001 mg
GAE/g chét kho va hoat tinh DPPH dat
39,963 + 0,001 pmol TE/g. Mau siy &
80°C trong 2 gio ¢c6 ham lugng phenolic
thap nhat, dat 13,082 + 1,156 mg GAE/g
chat kho, véi hoat tinh DPPH dat 39,602
+ 0,001 pmol TE/g.

Bang 2. Anh huéng cua nhiér dé va thoi gian sdy dén ham lwong phenolic hogt tinh

DPPH cua la mdt gdu

Nhi¢tdo Thoi gian Phenolic Hoat tinh DPPH
(°C) (9io) (mg GAE/g chét khd) (umol TE/g %)
60 6 15,534a + 0,001 49,161a = 0,0010
70 4 14,629ab + 0,001 39,963b + 0,0010
80 2 13,082b + 1,156 39,602c + 0,0010

Cac gia tri trung binh mang chiz cai khac nhau trong cting ciing mot cot thé hién su khac biét

¢6 y nghia thong ké ¢ murc p<0,05.

Su suy giam ham lugng phenolic va
hoat tinh khang oxy hoa ¢ nhiét d6 cao
¢ thé do cac hop chét phenolic dé bi
phan hity hoic bién d6i dudi tac dong cia
nhiét. Ngoai ra, qua trinh sdy & nhiét do
cao c6 thé lam bién doi mau sic va mui
tu nhién cua nguyen liéu, anh huong dén
chat luong san pham cudi cung. Do do,
mac di say ¢ 80°C gilp rdt ngan thoi
gian, nhung khong phai 1a diéu kién toi
uu dé bao toan hoat chat sinh hoc.

Alara va cs. (2019) nghién cuu truc
tiép trén 14 mat giu (Vernonia

amygdalina) va so sanh cac phuong phap
say khac nhau, gom siy bong ram, phoi
nang va sy tu ¢ 40, 50, 60°C. Két qua
cho thay khi nhiét d6 say ting, hoat tinh
khéng oxy hoa caa la mat gau co xu
hudng giam [11]. Razzak va cs. (2021)
da khao sét sdy 1a chum ngay ¢ 60, 70 va
80°C va ghi nhan nhiét d say anh huong
rd rét dén do am, mau sic, ham luong
phenol tong va hoat tinh khang oxy hoa
DPPH, két luan 60°C 1 nhiét ¢ phu hop
hon dé han ché mat chit dinh dudng
trong 14 sau say [12].
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Két qua lya chon diéu kién siy 60°C
trong 6 gio caa nghién cltu nay tuong
ddng voi mot sb nghién ctru trong nuéc
vé tra tli loc thao moc. Hoang Tién Dat
va cong su khi nghién ctu tra tdi loc hoa
st ciing ghi nhan diéu kién siy 60°C
trong 6 gio gilp nguyén lidu dat do 4m
phu hop, dong thoi duy tri ham lwong
phenolic va kha nang khang oxy hoa theo
DPPH ¢ mic tét [13]. Twong tu, trong

nghién ctu tra tdi loc tir 14 gai, Tran Vin
Chi va cong su lya chon nhiét do sy
60°C cho quy trinh ché bién [14].

Tur cac két qua trén, ché do say ¢
60°C trong 6 gi¢ duoc lya chon 1a diéu
kién phu hop nhat dé xu ly 14 mat gau, do
vira dam bao do am an toan cho bao quan,
vira duy tri ham lugng phenolic va hoat
tinh khang oxy hda cao.

3.2. Anh hwéng caa ty 1é phdi trén 14 mat gau, cé ngot va cam thao dén chat lugng

tra tui loc

Ty I& phdi tron nguyén liéu c6 anh
hudng dang ké dén chat lugng cam quan,
ham luong phenolic téng va hoat tinh
khang oxy héa cua nudc tra. Bang 3 cho
thay khi tang ty I 14 mat gau trong cong
thire phdi tron, ham lugng phenolic tong
va hoat tinh DPPH c6 xu hudng tang.
cong thac phdi tron 4:1:1 cho gia tri

phenolic tong va hoat tinh DPPH cao nhit,
lin luot dat 160,43 + 0,001 mg GAE/g
chat kho va 384,94 + 0,010 pmol TE/qg.
Nguoc lai, cdng thirc 1:1:1 cho gia tri thap
nhat, véi ham luong phenolic tong dat
81,204 + 0,001 mg GAE/g chat kho va
hoat tinh DPPH dat 243,31 + 0,010 pmol
TE/g.

Béng 1. Anh huong ciia ty 1¢ phéi trgn 1a mat gau véi cé ngot va cam thao d@én den
ham luong phenolic, hoat tinh DPPH va chat lirong cam quan Cua nudc tra

Tylela Phenolic  Hoat tinh Yéu té cam quan (diém)

mat gau/ (mg DPPH

congot/  GAE/g — (UMOITE/Y) \jaysic Potrong M Vi

camthao  chat kho)

1:1:1 81,2049+ 243319+ 457+ 4,00+ 296b+ 383"+
0,001 0,010 0,504 0,787 0,808 0,746

2:1:1 117,59+ 269,94° + 4632+  4,06a+ 4,20°+ 450°+
0,001 0,010 0,49 0,639 0,610 0,508

3:1:1 139,31° + 343,63+ 456*+ 340b+ 3,80°+ 250°+
0,001 0,010 0,504 0,674 0,664 0,572

4:1:1 160,432 + 384,942 + 4602+ 290c+ 420a+ 1,93+
0,001 0,010 0,562 0,661 0,805 0,639

Cac gia tr trung binh mang chiz cai khac nhau trong cling mgt bang/cuing mét cét thé hién sw

khAc biét c6 y nghia thong ké ¢ mirc p<0,05.

Két qua danh gia cam quan ¢ Bang 3
cho thay cong thire ¢6 ham luong 14 mat
gau cao nhat khong phai la cong thuc
dugc wa thich nhat. O ty 1é 4:1:1, mac du
ham luong hoat chat sinh hoc cao, diém
cam quan vé vi va do trong lai thap, 1an

luot dat 1,93 + 0,639 diém va 2,90 =+

0,661 dlem Diéu nay c6 thé do ty 1€ 1a
mat gau cao 1am nuéc tra ¢6 vi ding ro
hon, mau dam va d6 trong giam, gay cam
giac khé udng cho nguoi tiéu dung.
Tuong tu, cong thac 3:1:1 tuy c6 ham
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luong phenolic va hoat tinh khang oxy
hoa theo DPPH cao hon cong thuc 2:1:1,
nhung diém vi chi dat 2,50 + 0,572 diém,
cho thdy vi ding van 1a yéu té han ché
chat lwong cam quan.

Trong cac cong thuc khao sat, ty 1€
phdi tron 2:1:1 cho két qua cam quan tot
nhat. Biém mau sic, do trong, mui va vi
lan luot dat 4,63 + 0,49; 4,06 + 0,639;
4,50 + 0,508 va 4,50 + 0,508 diém. O ty
Ié nay, ham lugng phenolic tong dat
117,59 + 0,001 mg GAE/g chat kho va
hoat tinh khang oxy hoa theo DPPH dat
269,94 + 0,010 umol TE/g. Mac du cac
gia tri nay khéng cao nhat, nhung van &
mtc déang ké va phii hop véi myc tiéu tao
san pham tra tui loc c6 gia tri sinh hoc tt,
dat chét luong cam quan hai hoa.

Verma va Singh (2013) phét trién tra
thao duoc ¢d bo sung co ngot va cam thao,

danh gia cam quan, dinh dudng va chit
lwong bao quan. Cong thic t6i wu cua ho
chtra 10,25% co ngot va 5,55% cam thao;
dong thai ghi nhan viée tang qua muc co
ngot ¢6 thé anh huong bt loi dén vi va
mui caa tra, con cam thao c6 thé gop phan
cai thién huong vi [15]. Tran Van Chi va
cong su (2020) bd sung 12% coé ngot va
8% cam thao trong cong thc tra ti loc
tir 14 gai nham cai thién chét luong cam
quan [14].

Két qua nay phu hop véi nghién ctu
hién tai, trong d6 ty 18 14 mat gau/co
ngot/cam thao la 2:1:1 duoc lua chon do
dat su can bang gitra hoat tinh sinh hoc va
kha ning chap nhan cam quan. Két qua
nay cho thay cong thic duoc lya chon
khong phai la cong thirc ¢6 ham lugng la
mat gau cao nhat, ma 1a céng thirc dat sy
can bang giita gié tri sinh hoc va kha niang
chap nhan cam quan.

3.3. Anh hwéng cia lwgng nuée pha tra dén chat lwong cam quan, ham lwong

phenolic téng va hoat tinh khang oxy héa

Lugng nudc pha tra anh hudng truc
tiép dén ndng do chat chiét, mau sic, mui
vi va mirc d6 chap nhan cua san pham.
Déi véi diéu kien pha, mirc 150 mL nuéc
cho tai tra 3 g dugc chon lam trung tam vi
phi hop véi ty 18 2 g/100 mL theo 1SO
3103:2019, trong khi cac mrc 120 va 170
mL duoc khao sat dé danh gia anh huong
cua mirc do pha lodng. Két qua khao sat
Bang 4 & ba mic thé tich nuéc 120, 150
va 170 mL cho thay khi tang lwong nudc
pha, ham luong phenolic téng va hoat tinh
DPPH c¢6 xu hudng giam.

O mutc 120 mL, nuéc tra c6 ham
luong phenolic tong cao nhit, dat 192,12
+ 0,009 mg GAE/g chat khd, hoat tinh
DPPH dat 1072,6 + 0,09 umol TE/g. Tuy
nhién, diém cam quan vé vi & mac nay chi
dat 1,76 + 0,430, cho thiy nudc tra co vi
qua dam, gat va kém phu hop véi thi hiéu
nguoi tiéu dung.

Khi ting thé tich nudc 1én 170 mL,
ham luong phenolic téng va hoat tinh
khéng oxy héa theo DPPH giam xuéng
con 164,30 + 0,009 mg GAE/g chat kho
va 942,3 + 0,10 umol TE/g. Vi tra diu hon
s0 véi mau 120 mL, mau sic va mui vi co
xu huéng nhat, diém mau séc chi dat 2,80
+ 1,095 va diém vi dat 3,23 + 0,626. Diéu
nay cho thay luong nudc quéa cao lam
giam nong do chat hoa tan trong dich tra,
tir d6 lam giam ca gié tri sinh hoc va cam
nhan cam quan cua san pham.

O mitc 150 mL, nuée tra dat sy can
bang tt nhat gitta gid tri sinh hoc va chét
lugng cam quan. Ham lugng phenolic
tong dat 178,35 + 0,009 mg GAE/g chit
khé va hoat tinh khang oxy hoa theo
DPPH dat 1011,4 £ 0,10 umol TE/g. Bac
biét, cac chi tiéu cam quan dat diém cao,
trong d6 d¢ trong dat 4,73 + 0,449, mui
dat 4,43 + 0,568 va vi dat 4,96 + 0,182.
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Két qua nay cho thay thé tich nuéc 150 mui thom d& chiu, vi hai hoa va khong

mL gitp nuéc trd c6 mau sic vira phai,

qua déng.

Bang 2. Anh huong Cua lwong nuoc pha tra dén ham heong phenolic tong, hoat tinh
DPPH va chdt liwong cam quan cia san pham

Thé tich Phenolic Hoat tinh Yéu t6 cam quan (diém)
(ML) chat kho) (umol TE/g Mausic Dotrong Mii Vi
chét kho)

120 192,122 + 1072,6% + 4,90+ 300°+ 4332+ 176+
0,009 0,09 0.305 0,262 0,660 0,430

150 178,350 + 1011,4° + 3,96 + 4733+ 4432+  496°+
0,009 0,10 0,413 0,449 0,568 0,182

170 164,30° + 942,3¢ + 2,80 + 390+ 410°+ 323+
0,009 0,10 1,095 0,607 0,607 0,626

Céc gia tri trung binh mang chiz cai khac nhau trong ciing mét bang/cling mét cét thé hién sw

khéc biét c6 y nghia thong ké ¢ mirc p<0,05.

Wang et al. (2022) cling khao sat anh
huong cua ty 1€ nuac/tra, nhiét ¢ va thoi
gian pha dén ham luong phenolic va hoat
tinh khang oxy hoa cta tra den lén
men/dark tea; diéu kién téi uu duoc ghi
nhan & ty 18 nudc/tra 50:1 mL/g, gan
tuong dwong 150 mL nudc cho 3 g tra
[16]. Bang Thi Thanh Quyén va cong su
(2023), khi thir nghiém san xuat tra tdi loc
tir 14 dinh lang 14 nho trong tai Dak Lak,
da ghi nhan ty ¢ nudc pha/nguyén liéu va
thoi gian pha anh huéng dén ham luong
phenolic, saponin va hoat tinh khang oxy

hoa cua dich tra, xac dinh diéu kién pha
phu hop la ty 1€ nudc/nguyén ligu 30/1
mL/g trong 15 phat [17].

Nhin chung, khi lugng nudc tang,
ndng d6 chat hoa tan trong dich tra giam,
dan dén ham luong phenolic va hoat tinh
DPPH tinh trén dich tra ¢6 xu hudng giam.
Nguoc lai, lugng nuéc qua thap 1am dich
tra ¢am, vi déng rd va do trong kém. Do
do, lugng nudc pha 150 mL/thi tra 3 g
dugc xac dinh 1a pht hop nhét cho san
pham tra tai loc 14 mat gau.

3.4. Anh hwéng caa thoi gian ham tra dén chit lwong nwée tra, ham lwong
phenolic tong va hoat tinh khang oxy hoa

Thoi gian ham tra 1a yéu t quan trong
quyét dinh hiéu suat trich ly cac hop chit
c6 hoat tinh sinh hoc tir nguyén liéu vao
nuéc tra. Theo Bang 5, ham Ilugng
phenolic téng va hoat tinh khang oxy héa
theo DPPH ting dan khi thoi gian ham tir
3 dén 7 phat. Khi ham 3 phit, ham luong
phenolic tong dat 181,65 + 0,009 mg
GAE/g chit kho va hoat tinh khang oxy
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hoa theo DPPH dat 1.373,5 + 0,05 pumol
TE/g chat kho. Khi ting thoi gian ham Ién
5 phdt, hai gié tri nay tang 1én lan luot Ia
195,96 + 0,010 mg GAE/g chat khd va
1.382,1 + 0,06 pmol TE/g. O thoi gian
ham 7 phiat, ham lugng phenolic téng va
hoat tinh DPPH dat cao nhit, lan luot &
218,51 + 0,010 mg GAE/g chat kho va
1.397,4 + 0,10 pmol TE/g chét khé.
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Bang 5. Anh hwong cua thoi gian ham tra dén ham lwong phenolic tong, hoat tinh
khang oxy hoa theo DPPH va chdt lwong cam quan cia san pham

Thoi Phenolic Hoat tinh Yéu t6 cam quan (diém)

gianham (mg GAE/g DPPH (gmol

(phtt)  chat kho) TE/gchatkh0) pausic  Potrong M Vi

3 181,65° £ 1,373,5°+ 1,73° 3,33+ 343°t  3,06°%
0,009 0,05 10,615 0,660 1,072 0,365

5 195,96 + 1382,1°+ 0,06 3,96% + 3,76% + 4,30+ 4,40%+
0,010 0,319 0,568 0,596 0,498

7 218,518 + 1397,4°+£ 0,10 4,53*+ 2,36 + 3,86+ 3,80°+
0,010 0,507 0,808 0,730 0,924

Céc gia tri trung binh mang chiz cai khac nhau trong ciing mét bang/ciing mét cét thé hién sw

khac biét c6 y nghia thong ké ¢ mirc p<0,05.

Su gia ting ham lugng cac hop chat
phenolic va hoat tinh khang oxy hoa theo
thoi gian ham c6 thé duoc giai thich boi
qua trinh khuéch tan céc hop chit hoa tan
tir nguyén liéu vao nudc ndng. Thoi gian
tiép xuc cang dai, kha nang thdm nuéc
vao nguyén liéu cang cao, tir d6 thuc day
qua trinh trich ly phenolic va céc chat c6
kha nang khang oxy hoa. Tuy nhién, thoi
gian him qué dai cling c6 thé lam ting su
hoa tan caa cac hop chat tao vi ding va
chat, anh huong bat lgi dén chat luong
cam quan cua nudc tra.

Vé cam quan, mau tra hdm trong 5
phiit cho diém danh gia tét nhat vé do
trong, mui va vi. Cu thé, mau sic dat 3,96
+ 0,319 diém, do trong dat 3,76 + 0,568
diém, mui dat 4,30 + 0,596 diém va vi dat
4,40 + 0,498 diém. Trong khi d6, mau tra
hdm trong 7 phat du c6 ham lugng
phenolic va hoat tinh khang oxy hoéa theo
DPPH cao nhét, nhung do trong giam
xudng 2,36 + 0,808 diém va vi chi dat
3,80 £ 0,924 diém. Biéu nay cho thiy thoi
gian ham 7 phat lam nude tra dam hon,
d xuét hi¢n vi chat va hau vi dang. Mau
hédm 3 phut c6 thoi gian trich ly ngan nén
mau sic va vi chua dat y8u cau, mau sic
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chi dat 1,73 + 0,615 diém va vi dat 3,06 +
0,365 diém.

Nikniaz et al. (2016) khi khao sat anh
huong cua thoi gian pha dén hoat tinh
khang oxy hoa va ham lugng phenolic
cua tra tli loc va tra roi cling cho thay ¢
thoi gian 5 phat, mau tra tdi loc ¢6 ham
lugng phenolic va hoat tinh khang oxy
hoa cao hon so véi dang trd roi cung
thuong hiéu, qua d6 cho thay thoi gian
ham 14 yéu té anh huong dén chét luong
dich tra [18]. Ngoai ra, Liu et al. (2018)
xac dinh diéu kién t6i wu vé cam quan
tong thé cua tra xanh & khoang 5,7 phut,
cho thdy muc 5 phat 1a mot méc hop 1y dé
khao sat chat lwgng cam quan va hoat chét
trong dich tra [8].

Mac du ham 7 phut giup tang trich ly
phenolic va hoat tinh DPPH, thoi gian
ham dai cling c6 thé 1am tang trich ly cac
hop chat tao vi dang, chét va lam giam do
trong cua nudc tra. Vi vay, 5 phat duoc
chon 1a diéu kién pht hop hon vé mat phat
trién san pham, vira dam bao kha ning
trich ly cac hop chat cé hoat tinh sinh hoc,
vira tao nudc trd ¢ mui vi hai hoa, dé
uéng va phi hop véi cam quan nguoi tiéu
dung.
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3.5. Ché bién tra tdi loc 14 mat gau

Tong hop cac két qua khao sat cho
thiy diéu kién phu hop dé san xuét tra tdi
loc tir 14 mat gau nhu bang 6 gom: say 1&
mat gdu & 60°C trong 6 gio, phéi tron 14
mat gau:co ngot:cam thao theo ty 18 2:1:1,
dong goi 3 g/tai, pha véi 150 mL nudc
néng va ham trong 5 phat. San pham sau
phéi tron dugce dong vao thi loc nham tao
su tién loi khi sir dung, dong thoi han ché

su phan tan ba nguyén liéu trong qua trinh
pha tra. Céac diéu kién nay gilp san pham
dat do am phl hop cho bao quan, duy tri
dugc ham luong phenolic va hoat tinh
khang oxy hoéa dang ké, dong thoi tao
nudc trd c6 mau sic tu nhién, mui thom
diu, vi hai hoa va d& chap nhan di voi
nguoi tiéu dung.

Bang 6. Piéu kién ché bién cho tra tdi loc 1a mdt gau

Cong doan

biéu kién dé xuat

Séy 14 mat gau

60°C, 6 gid

Ty 1& phéi tron L4 mat gau/co ngot/cam thao = 2:1:1
Khéi lugng thi tra 3 g/thi

Luong nudc pha 150 mL

Nhiét o ham 95°C

Thoi gian hdm 5 phut

V. KET LUAN

Nghién ciru di xac dinh dugc diéu
kién ché bién phui hop cho tra tii loc tir 1a
mat gau (Vernonia amygdalina), gom say
& 60°C trong 6 gio, phdi tron 1a mat
gau/co ngot/cam thao theo ty 18 2:1:1 cho
chat lwong cam quan tét nhat, dong thoi
van duy tri ham luong phenolic va hoat
tinh DPPH dang ké. Di véi didu kién pha,
lugng nudc 150 mL/tai 3 g va thoi gian
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