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THONG TIN CHUNG TOM TAT

V6 buoi thuong duoc coi 1a phu pham trong qua trinh ché bién
qua budi. Trong nghién ciru ny, vo budi dwoc st dung 1am ngudn
nguyén liéu thu nhan hop chat phenolic. Dich chiét vo budi giau
phenolic dugc nhbt vao khuon gel sau d6 dwoc bd sung vao san
pham sira chua. Hai loai chit tao gel dwoc sir dung agar va
carrageenan. Ty 1¢ dich tao gel 2 % va dich chiét phenolic dao
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TU KHOA dong 1:1 — 1:20 (v/v); ty 1 thach cé dinh dich chiét phenolic va
dich sira dao dong 3:70 — 6:70 (w/w) va thoi diém bé sung thach
Agar; ¢b dinh trudce va sau qua trinh 1én men duoc khao sat. Két qua cho
Carrageenan; thy, carrageenan dugc danh gia cho két qua cxmr dinh két cau tét
Phenolic: hon so véi agar. Tyrlé dich carrageenan: dich chi"ét phenolic la 1:5
. (v/v), ty 1€ thach co dinh:dich sira 1a 4:70 c6 diem cam quan cao
Sira chua; nhat. Trong qué trinh bdo quan san pham 15 ngay & nhiét do 6-
Vo budi.

8°C c6 su that thoat ham luong phenolic trong thach vao dich sira
chua vi thé ham lwong phenolic trong dich sita chua ting 1én. B6
sung thach ¢6 dinh phenolic sau qua trinh 1én men han ché duoc
su thét thoat phenolic tir thach vao dich sira tét hon so v6i bd sung
thach trude qua trinh 1én men.

1. GIOI THIEU c¢6 chira cac hop chat phenolic c6 hoat tinh chdng

BLr(n la mét loai trai cay c6 mui quan trong
dugc trong va tiéu thu rong rai 6 Pong Nam A va
mot sb nuée chau A khac. Trong qua trinh ché bién
qua budi dé 1am nudc ép, lam mut hodc dong hop,
mot luong 16n vo budi (khoang 50% tong trong
lwong qua) bi loai bo dudi dang san pham phy, giy
lang phi tai nguyén va nguy co 6 nhiém méi trudng
(Wu et al., 2020). V6 budi chira nhiéu thanh phan
héa hoc ty nhién nhu cellulose, phenolic, tinh dau,
pectin, v.v. (Liu va cong su, 2018). Bac biét, cac
hop chat phenolic dugc quan tim nhiéu hon do cac
dac tinh ¢6 g1 cho strc khoé ctia chung. Trén thuc
té, mot s6 nghién ciru da ching minh rang vo budi

oxy hoa cao (Chang & Azlan, 2017).

Viéc bd sung cac dich chiét giau phenolic tir
cac phu phém thue vat vao cac san phém stra nhu
sita chua, pho mai, kefir dé cai thién gia tri dinh
dudng va loi ich strc khoe da dugc nhiéu nha khoa
hoc quan tdm nghién ctru (Aiello va cong su, 2020;
Dabija va cong su, 2018; Marinho va cong su,
2015). Dich chiét phenolic duoc bd sung dé tang
ham lugng phenolic tong va hoat tinh chong OXy
héa cua san phiam. Tuy nhién, cdc hop chit
phenolic rat d& bi oxi hoa béi cac yéu td nhu oxy,
anh sang, nhiét do trong qué trinh ché bién hoic
bao quan (Sun-Waterhouse va cong su, 2013). Vi
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vay, viéc tng dung cac hoat chit phenolic trong
thyc pham 1a mot thach thire. Cong nghé goi cac
hoat chit vao trong chat mang c6 thé giai quyét van
dé nay, ¢ dinh béao vé céac hop chét phenolic khéi
bi hu hong trong qué trinh ché bién thuc pham
(Sun-Waterhouse va cong sy, 2012). Cac nghién
clru d3 chi ra rang viéc bd sung dich chiét vo trai
cAy va rau qua vao cac san pham sita bang cach cd
dinh vao gel gitp cai thién dinh dudng va dac tinh
cam quan cia san pham cudi cing (ElI-Messery va
cong su, 2019; geregelj va cong su, 2019).

Muc dich ctia nghién ciru nay 13 dua dich chiét
phenolic tir vo budi vao trong khudn gel dé bd
sung vao san pham sita chua. Mt khéc, cac chi tiéu
cam quan va sy 6n dinh cua hoat chét trong khuon
gel va san pham sita chua dugc khao sat theo thoi
gian bao quan.

2. PHUONG PHAP NGHIEN CUU
2.1. Xir ly nguyén liéu

Budi da xanh dugc thu mua tai vuon buoi
Huyén Cam My, Tinh Pong Nai. Budi da xanh
sau khi thu mua dwuoc rira sach, tach vo thanh hai
phan, vo xanh va vé trang. V6 budi dugc cit nho
kich thudc 1x5 cm, sdy ¢ 60°C + 2°C, dén khi dat
d6 am khoang 10%. Vo6 budi sau khi nghién dugc
rdy qua sang c6 kich thudc 16 sang 1mm. Bot vo
budi duge bao quan trong bao nhdm ¢ nhiét do -
18°C. Stra twoi duwgc mua tir hang Vinamilk, Viét
Nam. Men vi sinh thwong mai gidng vi khuan sinh
acid lactic, bao gom Lactobacillus bulgaricus va
Streptococcus thermophilus, ty 1¢ hai giong 1:1 ¢6
nguén goc tir Pan Mach. Cac hoa chat dat tiéu
chuan phan tich sir dung trong nghién ctru nay c6
ngudn goc tir cac hang Sigma (My) va Xilong
(Trung Quée).

2.2. Trich ly polyphenol tir vé buéi bing
phwong phap siéu 4m

St dung nudc cat dé 1am dung moi trich ly
phenolic tir vo budi voi ty 1¢ dung mdi : nguyén
liéu 1a 5 g/100 ml. Qua trinh trich ly phenolic tir v
budi dugc thuc hién ¢ nhiét do 52°C trong thoi
gian 30 phit dudi tac dung cta song siéu am tan sd
42 kHz cong sudt 150 W (Ha Thi Mai Trang, &
Trung Thién L&, 2018) c6 cai bién. Hon hop trich

ly sau d6 dem di loc chan khong dé thu dich chiét.
Dich chiét phenolic dugc bao quan nhiét do 4°C.
2.3. Quy trinh tao hat gel chita dich chiét
phenolic

Agar va carrageenan duogc sir dung 1am chét
tao gel. Dung dich agar va carrageenan 2% duogc
tron voi dich chiét phenolic vé6i ty 16 1:1, 1:5, 1:10,
1:15, 1:20 (v/v). Pong héa hdn hop & ché d6 1000
rpm trong 5 phit, dé yén 10 phut. Hén hop sau d6
duogc gia nhiét dén 90 -95°C trong vong 5 phut, sau
d6 d6 ra khay phang vé6i bé day 16p dich 1a 2 cm
roi 1am ngudi dé hinh thanh gel, nhiét d6 lam ngudi
10°C. Bé tao hat thach ¢b dinh phenolic, gel dugc
cat thanh kich thuée 1x3x2 cm.

2.4. Ché bién sira chua

Stra tuoi, duong, sira dac dugc chuin hoa sau
d6 dong hoa & 10000 rpm trong 10 phat. Sau do,
hdn hop duge xir 1y nhiét & 80 - 85°C trong 15 phut
r0i dé sita ngudi vé 45°C. Men vi sinh dugc tron
déu vao sira sau véi ty 1€ 0,002% (trong lugng).
ROt sita vao hop, sau d6 bo sung hat thach ¢ dinh
phenolic theo ty 1¢ 0:70, 3:70. 4:70, 5:70, 6:70
(w/w). Sita dugc 1én men trong ti 4m duy tri &
nhiét d¢ 42°C trong 8 tiéng. Két thuc qué trinh 1én
men, cac hil sita chua thanh phdm bao quan & ti
lanh c6 nhiét o 6 - 8°C.

2.5. Thu dich chiét phenolic tir hat gel

1 gram hat gel dugc ngdm trong dung dich
sodium citrate c6 ndong do 20% (tinh theo khodi
luong) voi ty 16 hat gel d6i v6i dung dich sodium
citrate 1a 1:5 (theo khéi luong) trong khoang 15
phat. Sau d6, hdn hop duoc lic déu bang may
Vortex. Dung dich sau khi hoa tan duoc két hop
v6i dung dich methanol chua héa (0,1 ml HCI
100% dinh muic véi methanol cho dén 100 ml)
theo ty 1€ 20 g dung dich : 30 ml methanol chua
héa. Sau khi hon hop duogc tron déu, no duogc u
trong 30 phut & nhiét d6 4°C. Tiép theo, hdn hop
duoc loc thong qua gidy loc Whatman No. 01 dé
thu dugc dung dich phan tich (Ha Thi Mai Trang
va Lé Trung Thién, 2018).
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2.6. Thu dich chiét phenolic tir sita chua

Tron 20 (g) stta chua vai 30ml dung dich
methanol chua hoéa (0,1ml HCI 100% dinh muc
100 ml bang methanol). Sau d6, tién hanh u hén
hop 30 phit & 4°C, loc véi gidy loc Whatman No.
01 dé thu dich phan tich (Lorena Trigueros, 2014).

2.7. Phan tich ham lwong phenolic tong trong
miu dich chiét

Ham lugng phenolic tong sb duoc xac dinh
theo TCVN 9745-1:2013/ISO 14502-1:2005. Tién
hanh pha lodng dich chiét mau can phan tich véi
noéng do phu hop. Sau d6 hat 1 ml dung dich mau
d3 pha lodng vao dng nghiém. Thém vao 5 ml dung
dich Folin-Ciocalteu (10%), lic déu, dé yén tir 3 -
8 phut. Tiép tuc thém 4 ml dung dich Na>COs
(7,5%), lic déu, dé yén & nhiét do phong trong
bong ti 60 phut. Sau d6 do dd hap thu quang hoc
0 bude song 765 nm. Gallic acid dugc dung lam
chat chuan. Ham luong phenolic tong dugc biéu
dién theo miligam duong lugng acid gallic trong g
mau (mg GAE/g).

2.8. Phan tich chat lwong cam quan ciia sira
chua

Céc chi tiéu cam quan ciia sita chua ¢ b sung
thach phenolic (mau sic, vi, két ciu) duoc xac dinh
bang phuong phap danh gia thi hiéu cho diém trén
thang 5 diém (Ha Duyén Tu, 2006). Két qua danh
gia cam quan duoc tong hop tir 15 nguoi thir 1a
sinh vién nganh Cong ngh¢ thyc pham ciia Truong
Pai hoc Cong nghé Pong Nai.

2.9. Phwong phap xir Iy thong ké

Tét ca cac thi nghiém déu duoc lap lai 3 lan.
Két qua trong bai béo 13 gia tri trung binh + d6 1éch
chuin. Cac sb liéu dugc xem 1a khac nhau c6 nghia
khi P<0,05. Phuong phép phan tich phuong sai
mot yéu t duoc thuc hién trén phén mém Minitab
Statistical Software.

3. KET QUA VA THAO LUAN

3.1. Khdo sat ham lugng phenolic trong nguyén
liéu vé buéi

Hinh 1 cho thiy phan v tring tuoi ciia budi
da xanh c6 ham luong phenolic téng cao nhit (15,5
mg GAE/g chit kho), tiép theo 1a phan vo tring
kho voéi ham luong phenolic tong 1a 11,6 mg
GAE/g chét kho. Cac mau vo say kho ¢ 60 + 2 °C
¢6 ham lugng phenolic tong thip hon mau vo tring
twoi, mau vo trang va vo xanh sau khi siy co ham
lwong phenolic tong lan luot 1a 12,6 mg GAE/g
chat kho va 11,5 mg GAE/g chat kho. Sy giam nhe
ham luong phenolic tong & cac mau vo sau khi sdy
la do phenolic nhay cam vd&i nhiét, &nh sang, oxy
trong sudt qua trinh sdy ddi luu véi dong khi nong
(Shi va cong su, 2022). Pong thoi, khi ting nhiét
d6 say, két cAu vo budi tré nén gion va cimg gay
trd ngai cho qua trinh trich ly cia dung moéi. Mot
sd nghién ciru ciing cho thdy phan vo tring budi co
ham luong phenolic tong s6 cao hon phan vo xanh
(Hoang Quang Binh va cdng su, 2021). Vi vay vo
trang tuoi duoc chon 13 ngudn nguyén liéu dé dé
thu dich chiét phenolic.
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Hinh 1. Ham luong phenolic tong ctia vo budi

3.2. Khio sat lya chon loai chit tao gel va ty 1é
giita dung dich chit tao gel va dich chiét
phenolic

Két qua danh gia cam quan vé sy anh hudng
cua agar va carrageenan dén chat lugng cia gel co
dinh dich chiét phenolic dugc trinh bay ¢ bang 1.
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Bang 1. Bang danh gia cam quan két cau gel c6 dinh dich chiét phenolic

Chét tao gel Ty 1¢ dich tao Diém cam quan
gel:dich chiét ) —
phenolic (v/v) Mau sac Vi Keét cau
Agar 11 4,540,512 4,53+0,50 2 3,6+0,912
1:5 4,46+0,74 2 4,460,742 4,4+0,732
1:10 2,8+0,83 P 2,8+0,67 ° 3,27+0,79°
1:15 2,7+0,80 ° 2,73+0,79° 3.00+0,75P
1:20 2,2+0,77° 2,2+0,77 3.00+0,75°
Carrageenan 11 4,80+0,40?2 5.00+0,102 4,90+0,30?
1:5 4,70+0,50 2 4,90+0,30% 4.87+0,402
1:10 4,60+0,50 2 4,50+0,50P 4,73+0,5%
1:15 4,20+0,70P¢ 3,90+0,50¢ 4,27+0,8"
1:20 3,70+0,50°¢ 3,40+0,50¢ 3,27+0,70c

Cdc ky tw a, b khéc nhau trén ciing mét cét trong cing logi chat tao gel thé hién si khdc biét ¢6 ¥ nghia thong
ké voi do tin cdy 95%

Bang 1 cho thiy mau sic, vi va két cau giita
cac mau thach Agar b6 sung dich chiét phenolic
v6i ty 18 1:1-1:5 ¢6 diém cam quan cao nhat. Khi
tang luong dich chiét phenolic thi két ciu (do
cling) cia thach agar giam dan, mau sic cla
thach ¢ dinh bi duc va nga vang nhat, vi déng
tang dan. Bang 1 ciing cho thiy véi ty 1& dich
carrageenan va dich chiét phenolic dao dong tir
1:1 dén 1:5 cho d6 cung va dg déo dai tuong ddi
hai hoa va gia tri cdam quan vé két cAu, mau sic
va vi ¢6 diém cam quan cao. Khi ty 1& dich
carrageenan va dich chiét phenolic dao dong tir
1:10 dén 1:20 d6 clng cua thach ¢ dinh giam

dan (p<0,05), vi ding ctia phenolic ngdy cang rd
rét.

O ty 1€ 1:5, gel ¢ dinh carrageenan tao cam
gidc mém, dai, trong khi d6, ¢ ty 1& 1:5, gel cb
dinh agar c6 d6 cling, gion va cam giac lon con.
Chinh vi thé Carrageenan dugc chon dé lam tac
nhian tao gel cb dinh voi ty 1& dich
carrageenan:dich chiét phenolic phu hop 1a 1:5.
3.3. Khio sat ty 1¢ hat thach bo sung vao sira
chua
Anh huéng cia ty 18 bo sung thach ¢d dinh
phenolic dén chit lugng cam quan cua sita chua
dugc thé hién o bang 2.
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Bang 2. Anh hudng ciia ty 1¢ thach ¢ dinh phenolic b6 sung dén diém cam quan cua sita chua

Ty 1€ thach : stra chua (w/w)

Chi tiéu 0:70 3:70 4:70 5:70 6:70

Mau sic 4,62+05% 4,87+0,4%  4,8+0,42 4,67+0,52 4,6+0,52
Vi 4,70+0,3%  4,93+03%  4,87+0,42 4,3+0,8% 3,940,9°
Két chu 42+03°  4,93+0,3%  4,93+0,32 4,5340,5° 4,3+0,5°
Phenolic tong 0,53 +0,00% 0,59+0,03° 0,61+0,01° 0,60+0,03 ¢  0,62+0,00 ©

Cdc ky tw a, b khdac nhau trén cung mot hang thé hién su khdc biét giita cdc nghiém thirc o do tin cdy 95%

Bang 2 cho thdy, mau sic cua cac miu sira
chua véi cac ty 18 bd sung thach c¢b dinh phenolic
khac nhau khong c6 sy khac biét c6 ¥ nghia thong
ké. Piém cam quan vé vi clia cdc mau sita chua
¢6 xu hudng ting khi tang ty 18 bo sung tir 0:70
dén 4:70 sau d6 giam dan khi ty 1¢ bo sung ting
dén 6:70 (w/w). Piém cam quan ctia mau sita
chua bo sung thach véi ty 1¢ 6:70 da giam di xap
xi 21% so v&i mau sita chua b sung voi ty 18
3:70. Piéu nay c6 thé 1a do vi ding gay nén véi
ty 1& bo sung nay, twong ty nhu két qua duge ghi
nhan boi Ha Thi Mai Trang va Trung Thién Lé
(2018).

Diém cam quan vé két ciu ciia cac mau sira
chua b sung hat thach khong c6 sy khac biét co
y nghia thdng ké khi ty 1& bo sung dao dong tir
3:70 dén 4:70; tuy nhién, khi ty 1& bd sung tang
tir 3:70 dén 6:70 thi diém cam quan két cau cia
san pham c6 xu hudng giam dan c6 thé 1a do cam
giac lon con khi 4n san pham.

Ham luong phenolic trong sita chua bo sung
thach ting 1én so voi mau dbi chimg. Khi ty 18 bd
sung thach dao dong tir 4:70 dén 6:70, ham luong
phenolic trong san pham khong c6 su khac biét
¢6 y nghia thong ké

San pham sita chua bo sung thach véi ty 1¢
3:70 (w/w) c6 diém cam quan vé mau sic, vi va
két cAu twong duong véi miu sita chua bd sung
thach véi ty 1€ 4:70 (w/w), tuy nhién, ham lugng
phenolic tong trong mau sita chua bo sung thach
v6i ty 18 4:70 cao hon. Vi thé, ty 1é bo sung 4:70
(w/w) dugc chon 1a ty 18 bo sung phu hop.

3.4. Khao sat thoi diém bo sung thach phenolic
vao quy trinh sin xuét sita chua dén ham
lwong phenolic trong san pham theo thoi gian
biao quan

Anh huong cua thoi diém bd sung thach ¢b
dinh phenolic (b sung trudc qué trinh 1én men
vabo sung sau qua trinh 1én men) dén ham luong
phenolic trong thach va trong sita sau 15 ngay
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bao quan ¢ 6°C - 8°C duoc thé hién trén hinh 2A
va 2B.

0.3
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Ham luong phenolic tong (mg/70g)
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Hinh 2. Anh hudng cua thoi diém bo sung thach dén ham luong phenolic trong thach va dich sira
chua theo thoi gian bao quan; (A) bo sung thach trude qua trinh 1én men, (B) bd sung thach sau qua
trinh 1én men; —8— ham luong phenolic tong trong phan dich sita, —*— ham lugng phenolic tong
trong phan thach.

Hinh 2 cho thdy ham lugng phenolic trong
thach bo sung vao sita chua trudc va sau qua trinh
1én men déu c6 xu huéng giam theo thoi gian bao
quan. Ham lugng phenolic trong thach bo sung
trudce qua trinh 1€n men sau 15 ngay bdo quan da
giam 44% so véi ngay dau. Ham luong phenolic
trong thach b6 sung sau qua trinh 1én men sau 15
ngay bao quan da giam 37,3% so voi ngay dau.
Sy giam ham luong phenolic trong thach bo sung
1a do that thoat phenolic tir thach vao dich siia,
cling c6 thé mot phan phenolic bi phan huy theo
thoi gian bao quan. Pang chu ¥ 1a bo sung thach
trudc qua trinh 1én men c6 sy ton that phenolic
trong thach nhiéu hon so vé6i khi bd sung sau qua
trinh 1én men. Piéu nay co thé duogc 1y giai 1a do
c6 su ton that phenolic trong giai doan 1én men &

42°C trong thoi gian 8 gio (Ha Thi Mai Trang va
Trung Thién Lé, 2018).

Nguoc lai, ham luong phenolic trong dich
stra chua c6 xu hudng tdng ¢ ca hai truong hop
b6 sung thach trudc va sau qua trinh 1én men.
Hinh 2 cho thay ham luong phenolic trong dich
stra chua sau 15 ngay bao quan tang 25% so véi
ngay dau tién trong truong hop bd sung thach
trudc qua trinh 1én men. Trong truong hop bd
sung thach sau qud trinh 1én men, ham lugng
phenolic trong dich sita sau 15 ngay bdo quan
tang 30,8% so voi ngay dau tién. Su ting 1én cua
ham lugng phenolic trong dich stta ¢ ca hai
truong hop 13 do sy that thoat phenolic tir thach
vao dich sita chua nhu da dé cap ¢ trén.

Nhu vay, viéc bod sung thach ¢d dinh
phenolic vao stta chua sau qua trinh 1én men gilr
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dugc ham luong phenolic trong thach nhiéu hon,
ddng thoi ham lugng phenolic tong trong dich
sita cling cao hon trong sudt thoi gian bao quan
15 ngay. Diéu nay co6 thé giai thich do khi két
thiic qua trinh 1én men, ciu tric gel yaourt 6n
dinh, do d6 mang ludi gel nay c6 kha nang cung
c¢b su On dinh ciia hop chat phenolic ciing nhur it
gdy tac dong hay anh huéng dén phenolic trong
thach.

4. KET LUAN

Dich dich chiét vo budi chta hop chét
phenolic c6 thé dugc goi trong gel carrageen voi
ty 18 dich carrageenan:dich chiét phenolic 1a 1:5
(v/v) dé bd sung vao quy trinh san xuét sita chua
v6i ty 1¢ thach ¢ dinh:dich sira 1a 4:70 (w/w) ma
khong anh huéng dén gia tri cam quan cta san
pham. Trong qua trinh bao quan san pham 15
ngay & nhiét d6 6-8°C c6 su that thoat ham luong
phenolic trong thach vao dich sira chua dong thoi
ham lugng phenolic trong dich sira chua tang 1én.
B6 sung thach ¢6 dinh phenolic sau qua trinh 1én
men han ché dugc su that thoat phenolic tir thach
vao dich sira tot hon so vi bd sung thach trudc
qué trinh 1én men. Nhu vay, vo budi trang c6 tiém
nang tmg dung dé bd sung vao cac san pham thuc
pham nham lam giau hop chat phenolic cho sin
pham thyc pham.
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phuong tién nghién ctu trong viéc thuc hién bai
bao.
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ABSTRACT

Pomelo peel is often considered a by-product in the pomelo fruit
processing. In this study, pomelo peel was utilized as a source of
phenolic compounds. The phenolic-rich extract from pomelo peel
was encapsulated in a gel matrix and subsequently incorporated
into yoghurt product. Two types of gelling agents, agar and
carrageenan were employed. The agar/carrageenan 2% ratio and
phenolic extract ranged from 1:1 to 1:20 (v/v). The ratio of phenolic
encapsulated gel and yoghurt solution varied from 3:70 to 6:70
(w/w). The timing of incorporating the encapsulated gel before and
after the fermentation process was also investigated. The results
indicated that carrageenan exhibited better structural stability of
yoghurt product compared to agar. The optimal ratio observed was
1:5 (v/v) for carrageenan to phenolic extract, and a ratio of 4:70 for
phenolic encapsulated gel to yoghurt solution, showing the highest
sensory evaluation. During 15 days of product storage at the
temperature of 6-80C, there was a loss of phenolic content from the
gel into the yogurt solution, leading to an increase in the phenolic
content of the yoghurt. Incorporating the phenolic encapsulated gel
after the fermentation process minimized the loss of phenolic
compounds from the gel into the yoghurt solution better than
incorporating it before fermentation.
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