KHOA HOC CONG NGHE

ANH HUONG CUA TY LE PHOI TRON €O N\GOT VA
BAC HA DEN HOAT TiNH KHANG OXY HOA VA
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TOM TAT

V6 cam tir lau da dugc biét c6 nhiéu cong dung tot cho sitc khoe. Hién nay vo cam da duoc sdy kho va sir
dung nhu mot nguyén liéu dé ché bién tra. Tuy nhién, tra thu duoc cé vi dang khé uéng, ciing nhi huong
vi chua dac trung. Do dé, muc dich cia nghién ciru nay nham xac dinh mét s6 cong thitc phéi tron c6 kha
niang cai thién chat luong cAm quan va ham lugng cac hop chét sinh hoc ¢6 trong tra tii loc vé cam. Cu thé,
nghién ciru da 1an luot thire hién cac thi nghiém gém: (i) ty 1é phoi tron ¢6 ngot va (ii) tv 1é phdi tron bac
ha. Két qué phan tich cho thdy su thay déi ham lugng bot cé ngot, bot 14 bac ha ¢6 anh hudmg thong ke
(p<0,05) dén chat luong cdm quan ciing nhu ham lwong polyphenols (TPC), flavonoids (TFC), hoat tinh
chéng oxy hoa (DPPH, ABTS) ciia tra tdi loc vo cam. Cong thite ¢6 ty 1é phéi tron bot vo cam : ¢6 ngot 12
94: 6 (g/g), ty & phdi tron gitra hén hop nay véi bac ha Ia 70: 30 (g/g) cho san phdm c6 diém cdm quan 6-
7/9 diém. Tai cong thirc nay, tra c6 gia tri TPC, TFC, DPPH va ABTS lan luot 1 9,21 mg GAE/100 g vck;
2,13 mg QE/100 g vck; 3,82 mg AAE/100 g vck; 6,06 mg/100 g vck. Két qua phan tich cho thdy chét luong
tra dap ung theo yéu chu ciia TCVN 7975: 2008. Ngoai ra, két qua budc dau cho thdy sau 25 ngay bdo quén
tai nhiét do phong tra khong co su khac biét dang ké vé hoat doé nudc, mau sac va TPC, TFC, DPPH, ABTS
so voi trudc bao quan. Phoi trén c6 ngot va 14 bac ha gilip nang cao gia tri cAm quan va hoat tinh sinh hoc
cua tra tai loc vo cam.

Tir khéa: Bac ha, co nget, khang oxy hoa, tra tui loc, vo cam.

1. DAT VAN BE

Theo TCVN 7975: 2008 tra thao méc tui loc 1a
san pham thu duoc tir mot loai thao moc hodc tir hén
hop ctia mét s6 loai thao moc, cé hodc khong co che
va duoc dong goi trong cac tii nhé lam bang gidy loc
[1]. Tt 1au, nguoi Viet Nam da biét va str dung cac
loai thao moc trong ché bién cac loai dé uéng. Hién
nay trén thi truong Viet Nam, da xuat hién cac san
pham vé cam sdy kho co hoac khong coé két hop voi
cac loai thao moc khac, duge st dung nhu nguyén
litu ché hién céac loai nudc udng thanh loc co thé
(nudc detox). Tuy nhién cac san pham nay duoc ché
bién theo quy moé ho gia dinh, chat luong san phadm
dua theo kinh nghiém ctia nguoi san xuit. Do do,
kha nang khai thiac ngudn nguyén liéu vé cam chua
cao va chat lwong san phdm chua 6n dinh. Thuc té
cho thdy vd cam sau qua trinh xtt Iy gidm déng van
con vi ding nhe; do d6, sin pham tra thanh phim
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néu chi chira thanh phén 1a 100% vé qua co huong vi
chua hip dan nguoi tiéu dung.

Cac nghién ctu trude dé da cho thiy phoi tron
da dang cac nguyén liéu thdao moc (co ngot) giup
nang cao chit luong cam quan tra tdi loc [2, 3]. Nhu
vay, cic nghién ciru vé phat trién cong thirc san
pham giup céi thién chat luong cam quan cia tra tai
loc vé cam can duoc thuc hién.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu

Qua cam giong cam Sanh duoc mua tai cho nong
san Tha Piic thanh pho Hé Chi Minh, qua con tuoi
khong bi thoi hong, cé khai lwong 200 - 230 g/qua,
ham luong tong chat ran hoa tan ctia dich qua dat
8,14% = 0,51, ham luong axit téng so cta dich qua dat
0,57% + 0,06.

L4 co ngot va la bac ha dwoc mua tir Cong ty
Halivina, thanh pho Tha Pirc, thanh phé Ho Chi
Minh. Ca hai loai nguyén liéu c6 do 4m dat 3 - 5%.
Nguyén liéu dugc nghién nho, ray qua sang dé dat
kich thuée 0,5 mm. Bot ¢o ngot va bot 14 bac ha duogc
duoc dong goi chan khong va bao quan tai nhiét do
phong (29 - 31°C) trong diéu kién chén sang.
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2.2. Hba chait

Cac hoa chat chinh duoc st dung trong nghién
ciu gdém Folin-Ciocalteus reagent, gallic acid,
quercetin, 2,2-azino-bis (3-ethylbenzothiazoline-6-
sulfonic acid) (ABTS) duoc mua tir Cong ty Sigma,
Singapore; sodium carbonate anhydrous (Na,CO,),
aluminum chloride (AICL;), potassium acetate
(CH;COOK), methanol (CH;0H) duoc mua tir Cong
ty Xilong, Trung Quac; 1,1-Diphenyl-2-picrylhydrazyl
(DPPH) duoc mua tir Cong ty Toronto Research
Chemicals, Canada.

2.3. Bo tri thi nghiém
2.3.1. Quy trinh chuin bi bét vé cam

Pau tién, qua cam duoc rira sach voi nudc va
diung dao tach ldy phan vo qua. Tiép do, vo qua duoc
dem cét 1at co do day 1- 2 mm va chan & 100°C trong
1 phat roi gidi nhiét nhanh bang nudc. Sau do, mau
duoc ngam trong dung dich mudéi NaCl 10% voi ty 1é
vo : dung dich ngam 1a 1 : 5 (g/mL). Sau 60 phut,
mau duoc vot ra khoi dung dich NaCl, ly tam va duoc
ngam vao trong nuoc theo ty 1é 1: 4 (g/mL). Sau 60
phut, mau duge vot ra khéi nudc, ly tam va duoc sdy
tai nhiét do 60°C bang may siy khong khi nong dén
khi dat do 4m la 8% + 2. Sau do, nguyén lieu duoc
nghién nho, ray qua sang dé dat kich thudce 0,5 mm.
Bét vo cam duoc duoc dong goi chan khong va bao
quan tai nhiét dd phong (29 - 31°C) trong diéu kién
chan sang. Quy trinh chuin bi bot vo cam duoe xiy
dung dua trén nghién citu cia Tran Thanh Tric va cs
(2021) [4], c6 chinh stra.

2.3.2. Khdo sat ty I¢ phoi tron bot co ngot

Thi nghiém duoc bo tri mot yéu t6 1a ty 1é phoi
tron gitta bot vo cam va bot co ngot gdém cac mize 100
:0,98:2,96:4,94:6va92:8 (g/g). Hon hop bot tra
sau khi phoi tron duoc phan tich trong ngay cac chi
titu gém ham luwong polyphenol téng, ham luong
flavonoid téng, hoat tinh chéng oxy hoa. Bén canh
d6, nuoc tra thu duoc tir méi cong thic phéi trén
duroc danh gia chat luong cdm quan vé mau, mui vi,
d0 yéu thich chung.

2.3.3. Khdo sat ty Ié phor tron bot 14 bac ha

Thi nghiém duge bé tri mot yéu to 1a ty 1é phoi
troén gitra hon hop bot vé cam-co ngot va bot 1a bac
ha. Pau tién, bot vo cam va bot co ngot duoc trén
déu véi ty lé nhu ¢ muc 2.3.2, sau d6 hén hop duoc
bd sung bét 14 bac ha theo cac ty 1& 100 : 0, 90 : 10, 80

20,70 : 30 va 60 : 40 (g/g). Hon hop bot tra sau khi
phoi tron dugc phan tich trong ngay cac chi tiéu gom
ham luong polyphenol téng, ham luong flavonoid
tong, hoat tinh chong oxy hoa. Bén canh d6, nudc tra
thu duoc tir mdi cong thire phaéi tron duwoe danh gia
chit lwgng cdm quan vé mau, mui vi, do yéu thich
chung.

2.3.4. Phan tich thanh phan hoa Iy va vi sinh cua
tra tui loc

Cong thie tra tii loc t6t nhat dwoc gii dén
Trung tim Séc ky Hai Pang - Eurofins (thanh phé
Tht Pie, thanh phé Ho Chi Minh) dé danh gia cac
chi tiéu chat lugng gém: do am, ham luong tro téng
0, asen, cadimi, chi, thiy ngéan, téng ham luong vi
sinh vat hiéu khi, Coliform, nim men, nim méc, E.
coli, Salmonella.

2.3.5. Pdnh gid bién déi thanh phan hoa Iy ciia
tra tii loc trong qua trinh bdo quan

Tra vo cam duoc chuén bi dua trén két qua thi
nghiém & muc 2.3.2. Hon hop bot tra duoc rot vao
trong tii loc tra voi dinh lwong 1,5 g/tii. Sau do, tui
tra duoc ghép mi va dong géi trong bao bi nhura pha
nhém, ghép mi va bdo quan tai nhiét d6 phong (29
31°C). Trong 25 ngay bao quan, cach 5 ngay/1an mau
thi nghiém duoc phan tich cac chi tiéu hoa ly. Thi
nghiém duoc thuc hién lap lai 3 1an.

2.4. Phuong phap phén tich

241 Xdc dinh him luong tong polyphenol
(TPC)

Phuong phéap duge tham chiéu theo Lim va cs
(2007) [5]. Trong mot éng nghiém, lac déu hén hop
gbém 0,3 mL dich trich, 1,5 mL Folin-Ciocalteu 10%
va 1,2 mL Na,CO,; 7,5%. Sau 30 phat phan tng tai
nhiét ¢ phong 29-31°C, diéu kién chin sang, mau
duoc phan tich mat d6 quang & budce song 765 nm.
Ham lueong polyphenol téng ctia mau dwoc thé hién
la mg duong luong gallic axit/g vat chat kho (vck).

2.4.2 Xdc dinh ham hrong flavonoid tong (TFC)

Phuong phap duoc tham chiéu theo Do va cs
(2014) [6]. Trong moét 6ng nghiém, 2 mL dich trich
duoc tron déu cing voi 0,1 mL dung dich aluminum
chloride 10% va dung dich potassium acetate 0,1 mM.
MaAu duoc dé yén tai nhiét do phong 29 - 31°C, trong
30 phut ¢6 chin sang. Sau do, miu dugc xac dinh
mat do quang tai budc séng 415 nm bing may quang
phé UV-VIS. Ham luwong flavonoid téng ctia méu
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duoc thé hién 1a mg dwong luong querectin/g vat
chat kho.

2.4.3. Xdc dinh hoat tinh khdng oxy hoa (phuong
phap dung DPPH)

Phuong phap phéan tich st dung thudc thi
DPPH duge tham chiéu theo Thaipong va cs (2006)
[7]. Trong mét éng nghiém 0,2 mL dich trich ly ctia
mau duoc thém 4 mL dung dich DPPH 0,1 mM. Hén
duoc lic déu va dé én dinh tai nhiét @6 phong trong
30 phat. Sau do, miu duoc phan tich mat dé6 quang
tai buoc budc séng 517 nm bang may do quang phé
UV-VIS. Hoat tinh chéng oxy hoéa cia mau duoc thé
hién 1a mg dwong luoc trolox/g vat chat kho.

2.4.4. Xac dinh hoat tinh khdng oxy hoa (phurong
phap dung ABTS)

Pha hoa chat: chuin bi dung dich 7 mM ABTS,
hoa tan 0,0384 g ABTS trong 10 ml nudc cit (dung
dich A). Chuan bi 2,45 mM kali Persulfate, hoa tan
0,0066 g trong 10 ml nuoc cit (dung dich B). Trén
moét lwong bing nhau cac dung dich A va B va dé
trong bong téi, trong ngin mat ta lanh, trong 12-16
gio trude khi sir dung (dung dich C). Dung dich D
dwoc chudn bi bing cach pha loang dung dich véi
nudc cat dén do hap thu 0,70 (* 0,02) & 734 nm.

Phan tich: phwong phap phén tich dwoc tham
chiéu theo Thaipong va cs (2006) [7]. Dung
micropippete hiit 80 ul mau vao ong nghiém. Sau do
dung pippete hit 3,2 ml dung dich D vao éng nghiém
va lac déu. Mau duoc dé trong bong toi trong vong 5
phut, sau dé do d6 hap thu quang tai budc song tai
734 nm. Hoat tinh chong oxy hoéa ctia miu duoc thé
hién 1a mg duong luoc trolox/g vat chat kho.

2

Céc chi s6 L*, a*, b* duoc phan tich bang may
do mau (Konica Minolta, CR400, Nhat Ban). Hé mau
CIE Lab. B6 4m ctia mau duoc xac dinh bing may do
am hong ngoai (MB 90, Ohaus, My). Hoat d6 nudc
ctia mau duge xac dinh bing may LabTouch -aw
(CM-2 Sensor, Novasina, Thuy Si).

2.4.5. Phan tich cdm quan

Bét tra dugc rot vao trong tui loc tra voi dinh
lugng 1,5 g/tii va duoc ghép mi. Trong mét binh git
nhiét, mot thi tra duge ngam voi 100 mL nudc soi
trong thoi gian 5 phut. Nudc tra thu duwoc nhanh
chong tién hanh danh gia cam quan. Nudc tra (20
mlL) dugc dung trong cac ly thay tinh da dwoc ma
hoa bang ba chir s6. Cic cdm quan vién gom 30
nguoi duge moi tham gia danh gia chat luong san
pham. Mic do yéu thich ctia nguoi danh gia doi voi
cac thuoc tinh nhue mau, mui vi va mitc yéu thich
chung duogc thé hién theo thang diém 7. Trong do 1:
curc ki khong thich va 7: cuc ki thich. Cam quan vién
khong sir dung bat ki thuee phdm nao truge 30 phut
thtr mau va st dung nuéc loc thanh vi gifta cac 1an
thir mau. Phuong phap danh gia cam quan thi hiéu
stt dung trong nghién cttu duoc tham khao theo Ha
Duyeén Tw (2010) [8].

2.5. Phuong phap xit ly théng ké

Cac két qua duoc trinh bay dudi dang sé lieu
trung binh = dé léch chuin. Cac s6 lieu ghi nhan
trong timg thi nghiém duoc tinh todn va vé dé thi
bing Excel 2013. Cac phan tich phuong sai mot yéu
t6 (ANOVA) va khac biét nho nhat co6 y nghia (LSD)
da duoc thue hién bang phan mém JMP 13.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khao sat ty 1é phoi tron bot o ngot

Béng 1. Anh huéng ctia ty 1¢ phoi tron bot vo cam va bot cé ngot dén hoat tinh khang oxy ctia tra tii loc

Bot vo cam : botco | TPC (mg GAE/g | TFC (mg QE/g | DPPH (mg ABTS (mg
ngot (g/g) vek) vck) AAE/g vck) AAE/g vck)
100: 0 3,95°+0,16 2,77°+0,11 0,24+ 0,01 0,12°+0,01
98:2 4729+0,19 279+ 0,11 0,37+ 0,01 0,58 9+ 0,02
96: 4 549 €+ 0,22 281%+0,11 0,50+ 0,02 1,04+ 0,04
94: 6 6,26" 025 2.83%+0,11 0,63°+0,03 1,50 "+ 0,06
92:8 7.03%+0,28 285°+0,11 0,76 ° + 0,03 1,96 " + 0,08
Gia tri p <0,0001 0,89 <0,0001 <0,0001

Ghi chi: Trong cung mot cot, cdc gid tri trung binh mang ki tir (a, b, c,...) giong nhau biéu thién gita cdc

gid tri khong co sur khidc biét mang y nghia thong ké.

Két qua trong bang 1 cho thdy hoat tinh khang
oxy hoa cua tra ti loc vo cam la khac nhau tai cac ty
lé phoi tron cé ngot khac nhau. Phuong phap phan
tich sir dung thuéc thir 1a DPPH va ABTS déu chi ra

rang ty 1& phoi tron 92 : 8§ cho tra 6 hoat tinh khang
oxy hoa cao nhat véi gia tri cu thé twong tmg lan luot
1a 0,76 mg/g vck va 1,96 mg/g vck. Nguoe lai, mau
tra chi chita 100% v6 cam c6 hoat tinh khang oxy hoa
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thap nhat voi s6 lieu ghi nhan dwoc 1an luot 14 0,24
mg/g vck va 0,12 mg/g vck. Tuong tmg voi hoat tinh
khang oxy hoéa, két qua trong bang 1 ciing cho thiy,
ham lwong TPC ciia tra tii loc ting dan (3,95 dén
7,03 mg/100g vck) theo chiéu ting ty 1& bot co ngot.
Tuy nhién, bé sung bot ¢6 ngot khong lam thay dai
dang ké gia tri TFC cha tra, cac két qua ghi nhan
duoc khéong co su khac biet thong ke (p>0,05) va
nim trong khoang 2,77 - 2,85 mg/g vck.

Két qua danh gia cam quan cho thay bé sung bot
¢6 ngot vao cong thirc phoi tron tra da gidp cai thién
chat lwong cdm quan cia san phim (Bang 2). Vé
mau sac, bé sung cd ngot khong anh hudng dang ké
dén mau sidc cia nudc tra, nhin chung tat ca cac mau
khao sat déu c6 mau vang sang. Vé mui vi, ty 1é bot
vo cam va bot cé ngot tang tir 100 : 0 dén 94 : 6 da
lam ting diém yeéu thich vé mui vi cia san pham tir
3,20 dén 5,20. Tuy nhién, tiép tuc tdng ty 1é nay lén
92 : 8 da lam suy giam d¢ yéu thich ctia ngudi danh

gia dai voi san pham (3,60 diém). Cac cam quan vién
cam nhan rang bd sung thém co6 ngot gilip gia ting
do ngot cho nudc tra, can bing voi vi ding cta vo
cam. Tuy nhién ty 1é st dung trén 6% lam cho san
phidm c6 hau vi ngot kha khé chiu. Cac nghién ctru
truoc do da cho thdy trong cd ngot co chira hop chat
tao ngot tu nhién 1a stevioside, chiém 3,38% [9]; 2,13
—7,72% [10]. Do @6 bé sung la c6 ngot da gitp ting vi
ngot clia tra tao sir hai hoa véi vi dang ctia vo cam.

Trong mot nghién ctru khac ciing da cho thay
phoi trom ¢d ngot & ty 1é 5% cho tra ti loc qua ban co
chit lugng cam quan tét [11]. Mot sé nghién ctru
trude do cing da chimg minh phéi trén cé ngot giip
nang cao chit luong vi clia tra tai loc 14 tia té [2], tra
tti loc Ba Kich [3]. Nhur vay, tj 1é phéi tron bot vé
cam va bot co ngot dat 94 : 6 cho san phiam co chat
luong cim quan tot nhat ciing nhu ning cao hoat
tinh khang oxy hdéa cho san pham.

Béng 2. Anh huéng ctia ty 1é phéi tron bot vd cam va bt ¢é ngot dén chét luong cdm quan clia tra tdi loc

Bot vo cam : bot co ngot (g/g) Mau Mui vi D6 yeéu thich chung
100:0 420%+0,84 320°+ 045 3.40°+0,55
98:2 400"+0,71 3,60 °+ 0,55 4,00™+0,71
96: 4 420%+0,84 4,40 by 0,55 4.40 by 0,55
94 : 6 420%+0,84 5,20°%+ 0,84 5,00*+0,71
92 :8 4,40°+0,55 3,60 °+0,55 3,80 bt 0,84
Gia tri p 0,92 0,0003 0,02

Ghi chii: Trong cing mot cot, cde gid tri trung binh mang ki’ tir (a, b, c,...) giong nhau biéu thién gita cdc

gid tri khong co sur khac biét mang y nghia thong ké.

3.2. Khio sat ty e phoi tron bot 14 bac ha

L4 bac ha da giup gia tang gia tri TPC c¢6 trong
tra vo cam (Bang 3). Ty lé phoi tron 14 bac ha cang
cao (0 dén 40%), ham lwong TPC cta tra cang cao
(7,42 dén 10,24 mg/g vck). Su gia ting vé ham luong
ctia hop chat nay da dan dén su gia ting hoat tinh
khang oxy hoa cta tra. Mau tra ¢ ty 1é phéi tron 14
bac ha 1a 40% da dwoc ghi nhan 1a mau cé hoat tinh

khing oxy héa cao nhit véi s6 liéu cu thé 1a 1,89
mg/g vck (DPPH) va 5,00 mg/g vck (ABTS). Trong
khi d6, mau doi chimg khéng phéi tron 1a bac ha,
hoat tinh khang oxy hoa clia san phdm 1a thip nhat,
1,10 mg/g vck (DPPH) va 1,98 mg/g vck (ABTS).
Bang 3 ciing cho thiy bé sung 1a bac ha tir 0% dén
40% da 1am gidm d4n ham lueong TFC cda tra tir 3,31
dén 2,46 mg/g vck.

Béng 3. Anh huéng cia ty 1& phéi tron bot vo cam va bot 14 bac ha dén hoat tinh khang oxy ctia tra ti loc

Ty 1é phai tron bot 1a TPC (mg TFC (mg QE/g DPPH (mg ABTS (mg
bac ha* (%) GAE/g vck) vck) AAE/g vck) AAE/g vck)
0 7.42°+0230 331%+0,13 1,10 €+ 0,04 1,98 °+ 0,08
10 8,139+ 0,33 3,10 +0,12 1,30 7+ 0,05 2739+0,11
20 8,83 °+ 035 2.807+0,12 1,50+ 0,06 349°+0,14
30 9.54°+ 0,38 2,68°9+0,11 1,70° + 0,07 424°+0,17
40 10,24+ 0,41 2.469+0,10 1,89+ 0,08 5,00 2+ 0,20
Gia tri p <0,0001 <0,0044 <0,0011 <0,0001

Ghi chii: *: Ty Ié phoi tron 14 bac ha dua trén 100 g hdn hop bot vo cam va cé ngot Trong cung mot cot,
cdc gif tri trung binh mang kil tir (a, b, c,...) giong nhau biéu thién gitta cdc gid tri khong co sir khdc biét

mang y nghia thong ké.
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Vi bang 4 cho thdy, do yéu thich clia cdm quan
vién doi san pham tra tdi loc vo cam 1a khac nhau &
moi cong thitc phoi tron 14 bac ha khac nhau. Bé
sung thém la bac ha da lam gia tang thém mui thom

nhiéu sur yéu thich ctia cac cdm quan vién va gidp gia
ting hoat tinh khang oxy hoéa clia san pham.

Béng 4. Anh hudng ctia ty 16 phéi tron 14 bac ha dén

chét luong cdm quan ctia tra tiii loc

ciing nhir d6 the mat cho san phidm. Tuy nhién, la
bac ha chi mang dén hiéu qua tot cho san phdm khi
duoc bo sung & mot ty lé nhat dinh, ty 1é 40% nuoc tra

Tyle

c6 mui bac ha 14n 4t mui thom vo cam, kha the gay

nén cam giac kho chiu cho nguoi st dung. S6 liéu

trong bang 4 ciing cho thay, diém cam quan vé mui
vi dat gia tri cao nhat 1a 5,00 tai mau 30% va dat thip

nhat 13 tai mau 0%. Céac nghién cttu trude d6 cho thiy,

14 bac Ia ngudn nguyén liéu trich ly déi dao tinh dau.

bac ha Mau Miti vi i
%) thich chung
0 420°+0,92 | 400°+0,82 | 4,00°+0.82
10 400"+0.82 | 420+0,79 | 420" +0.,63
i : 4,40 * +
440*+0,70 | 4.70°+0,82 0,70
30 4.10°+088 | 550°+0,53 | 5,00+ 082
40 4,00°+0,67 | 3,80°+0,63 | 420°+0.79
Gid tri p 0,78 0,0001 0,048

Trong tinh dau c6 chira cic hop chét tao mui thom
nhu neoiso-menthol, iso-menthone va menthofuran
[12]. V& mau sic, 14 bac ha c6 mau xanh dam, do d6
gia ting ty 1é bé sung 14 bac ha da lam tang sic xanh
la ctia nuoce tra. So lieu ghi nhan duoc trong bang 4
cho thiy, mau sdc san pham dwoc yéu thich tai ty 1é
bé sung < 20% (4,20-4,40), nguoc lai & cac ty & cao
hon diém déanh gia cta cdc cadm quan vién danh cho
san phiam giam dan 4,00. Nhin chung, ty 1é phéi trén
la bac ha trong cong thirc ché bién 1a 30% nhan duoc

Ghi chii: Trong cung mot cot, cdc gid tri trung
binh mang kK tir (a, b, c,...) giong nhau biéu thién
gitta cdc gid tri khong co sur khdc biét mang y nghia
théng ké.

3.3. Phan tich thanh phan héa ly va vi sinh ctia
tra tdi loc

San phdm tra tui loc vo cam duoc thuc hién
trong nghién ctru dap tmg cac yéu cau cia TCVN
7975: 2008 vé chat luong tra thdo duge (Bang 5).

Béng 5. Két qué phén tich ham luong vi sinh vét va kim loai ning clia tra ti loc vé cam, tra tii loc vo cam

Chi tiéu danh gia* Pon vi Tra vo cam TCVN 7975: 2008**
Téng vi sinh vat hiéu khi CFU/g 9,4x 10! 1,0x 10°
Téng so bao tir nAm men va nam CFU/g 71x 107 1,0 x 10
moc
Salmonella CFU/25¢g KPH KPH
E. coli CFU/g KPH KPH
Asen (As) mg/kg 0,13 1,0
Cadimi (Cd) mg/kg Phat hién vét 1,0
Chi (Pb) mg/kg 0,88 2.0
Thily ngan (Hg) mg/kg KPH 0,05
b6 am % 7,10 10,0
Ham luong tro téng so % 7,28 8,0

Ghi chii: * Cic chi tiéu ddnh gid duoc thuce hién boi Trung tim Phan tich Eurofins Séc ki Hai Pang. **:
Tiéu chuan chat lrong Viét Nam vé san pham tra thio duoc. KPH: Khong phat hién

3.4. Khao sat so bo sur bién ddi thanh phan héa Iy
cua tra ti loc trong qué trinh bao quan

Pic diém hoa ly clia san phdm déu thay déi dan
theo thoi gian bao quan. Tuy nhién, si bién déi caa
cac thudc tinh nay chua theo quy luat nhat dinh, co
sur dao dong ting giam trong toan bé qua trinh bao
quan (Bang 6). Nhin chung, dé 4m, hoat do mueoc, su
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thay déi mau sac AE c6 xu huong tang dan theo thoi
gian bao quan; nguoc lai TPC, TFC va hoat tinh
khang oxy hoa co xu huéng gidm dan theo thoi gian.
Trong 25 ngay bdo quan ¢ nhiét do phong (29-31°C),
tra tui loc vo cam c6 d6 am 4,45 — 6,85%; hoat do nuoc
0,34 - 0,55; AE 1,23 — 247; TPC 7,92 - 10,04 mg
GAE/g vck; TFC 1;20 - 2.36 mg QE/g vck; hoat tinh
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khang oxy hoa (DPPH, ABTS) tuong tmg lan luot 1a
6,84 — 11,27 mg AAE/g vck; 4,54 - 6,76 mg AAE/g
vck.

Su bién déi vé dic tinh héa ly cta san pham
trong qua trinh bdo quan cé thé 1a do kha ning
truyén 4m va truyén khi [13, 14]. Trong qua trinh
bao quan, d6 4m (nudc) va khong khi 6 trong moéi
trirong bao quan dan di chuyén qua vach cta vat lieu
bao goi va di vao khong gian bén trong ctia bao bi, do

d6 lam tang do 4m va hoat d6 nuwoc cha san phim.
Tuy nhién, sau 25 nay bao quan, d6 4m ctia san phim
nhé hon 10%, dap tng yéu cau ciia TCVN; ngodi ra
hoat d6 nudéc nhoé hon 0,6 phan ndo gitp san phim
han ché sy phat trién cta vi sinh vat gay hue hong
ciing nhur cac phan tng hoa hoc khong mong muén
[15]. Cac két qua danh gia cam quan so bo cho thay
san pham van duy tri duoc mui thom ctia vo cam, vi
ngot, ding nhe va the mat.

Bang 6. Bién ddi thanh phan héa Iy cia tra tii loc vé cam trong thoi gian bao quan

Chi tiéu Thoi gian bao quan (ngay) )

; y Giatrip
danh gia 0 5 10 15 20 25
Dodm | 528°+0,10 | 640°+0,68 474°+041 | 543°+0,17 | 6,85°+£026 | 5,59°+022 | 064
Hoat d6

0? ¥ e a be d b ed <0,0001
nude 0,42°+001 | 0,55*+0,01 | 0,51°*+0,02 |0479+0,01 | 0,51°+0,01 | 0,49 +0,01
Delta E 0 1,53+ 0,28 1,57°+032 | 1,23°+0,30 | 1,48°+02 | 2,28%+0,27 | 0,0093
TPC 9.10™+0,19| 960°+048 | 857" +029 | 836°+0,05 | 837°+033 | 9,08°+0,46 | 0,0039
TFC 1,20°+0,07 | 235°+£0,06 | 226®+0,11 |220°+0,11 | 2,18%+0,04 | 2,28 ®+0,08 | <0,0001
DPPH 7579004 | 9.69°+0,27 | 1047%+0,38 |10,70*+0,07| 9,57°+0,51 | 8,20°+022 | <0,0001
ABTS 589°+007 | 4979+0,10 6,76°+014 | 6,12°+0,06 | 454°+036 | 535°+031 |<0,0001

Ghi chu: Trong cung mot hang, cdc gid tri trung binh mang ki tir (a, b, c,...) giong nhau biéu thién giita
cdc gid tri khong co s khdc biét mang y nghia thong ké.

4. KET LUAN

S khac biét vé cong thirc phoi tron da dan dén
sir thay déi vé TPC, TFC va hoat tinh khang oxy hoa
¢0 trong tra tii loc vo cam. Ty lé phdi tron gitia bot
vO cam va c6 ngot dat 94 : 6 (g/g) va ty 1é phai tron
gitta hon hop nay véi 14 bac ha 1a 70 : 30 (g/g) da
gitip ning cao chit hrong cam quan cia tra tai loc vo
cam.

Tra tii loc vo cam phoi tron c6 ngot va la bac ha
c6 két qua TPC, TFC, DPPH va ABTS tuong ting 1an
luot 14 10,65 mg GAE/g vck; 2,21 mg QE/g vck; 8,75
mg AAE/g vek; 7,40 mg AAE/g vek. San phdm tra
tui loc vo cam c¢d ham lugng kim loai niang, ham
luwong vi sinh vat va do 4m dap tmg cac yéu ciu cia
tiéu chudn TCVN 7975: 2008 doi voi san pham tra tai
loc thao moc. Trong 25 ngay bao quan, nhin chung
nghién ctu chua ghi nhan duoc ré rang su thay déi
vé chat luong sian pham.
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INFLUENCE OF THE RATIO OF SWEET LEAVES AND MINT LEAVES ON ANTIOXIDANT
ACTIVITY AND SENSORY QUALITY OF AN ORANGE PEEL TEA BAG

Nguyen Thi Tuong Van, Nguyen Minh Xuan Hong, Hoang Quang Binh
Summary

Orange peel has long been known to contain many health benefits. Currently, orange peel has been dried
and used as an ingredient in herbal tea production. However, the resulting tea has a bitter taste that is hard
to drink, as well as a less characteristic aroma. Therefore, the objective of this study is to determine some
tea bag formulations that could improve the organoleptic quality and content of biological compounds in
orange peel tea bags. Specifically, the experiments subsequent, including (i) the ratio of stevia leaves and
(ii) the ratio of mint leaves, were carried out in this study. The results showed that the change in the
content of stevia powder and mint leaf powder resulted in the enrichment of the sensory quality as well as
the content of polyphenols (TPC), flavonoids (TFC) and antioxidant activity (DPPH, ABTS) of orange peel
tea bags. The best formula was achieved by combining orange peel powder and stevia leaves at a ratio of
94 : 6 (w/w), and the mixture was then incorporated with mint leaves at a ratio of 70 : 30 (w/w). Herein the
product had a sensory score of 6-7/9 scores. Under this procedure, the sample had TPC, TFC, DPPH and
ABTS values of 9.21 mg GAE/100 g dm; 2.13 mg QE/100 g dm; 3.82 mg AAE/100 g dm and 6.06 mg/100 g
dm, respectively. The tea quality adapted to the requirements of TCVN 7975: 2008-a standard use for
herbal tea bags. In addition, the preliminary results showed that after 25 days of storage at room
temperature, there was no significant difference in water activity, color, TPC, TFC, DPPH, and ABTS
compared to before storage. Mixing stevia and mint leaves enhanced the sensory quality and biological
value of orange peel tea bags.

Keywords: Antioxidant activity, mint leave, orange peel, tea bag, sweet leave.
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