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ABSTRACT

Pomelo’s flavedo is rich in bioactive compounds that support health and
as a source of raw materials for the food, cosmetic and pharmaceutical
industries. This study is aimed to investigate effects of convection drying
temperature in the range of 50-55-60-65°C and extraction on the
percentage of total phenolic contents (TPC) retention, total flavonoid
content (TFC), and free-radical scavenging activity by DPPH and ABTS
assays. Thereby, giving suitable drying parameters to limit the loss when
heat treatment pomelo peel. The results indicate that there was a
remarkable reduction (> 50%) in TPC and TFC values. Particularly, the
TPC was reduced by at least 80% when the flavedo was dried 60 and 65°C
(the TPC retention was 19.21 + 3.21% and 18.99 + 0,87%, respectively).
Temperature unfavorably affected the TFC value and led to a moderate
DPPH and ABTS value. About 50% of four evaluation values were lost
after the hot air convection drying.

TOM TAT

Nghién cvu diroc thuc hién dé danh gia anh huong cua nhiét do scfy déi
lwew dén hiéu qua duy tri cdc thanh phan c6 hoat tinh sinh hoc trong voé
bui da xanh, thé hién qua phenolic tong sé6 (TPC), flavonoid tong sé
(TFC), kha néng trung hoa goc tw do bang DPPH va ABTS . Thong qua
o, nhiét @ sdy vo buci phit hop dé han ché sw giam thap cdc thanh phan
nay dwoc dé xudt thdt thodt khi xir Iy nhiét vé budi. Két qua khdo sdt cho
thdy cdc hoat chat cé hoat tinh sinh hoc giam khodng 50% do tic dong
cia nhiét dp sdy va 80% TPC giam sau chiét tai 60°C (19,21 + 3,21%) va
65°C (18,99 + 0,87%). Nhiét dj tac dong dén cdc thanh phan trong nhom
TFC va kéo theo gia tri DPPH, ABTS khong lon.
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1. GIOI THIEU

Budi da xanh (Citrus maxima Burm Merr) la loai
cdy an qua thugc ho cam quyt, c6 tén khoa hoc la
Citrus maxima thugc chi Citrus trong ho Rutaceace,
bat nguon tir Pong Nam A (nhiéu nhat & Thai Lan
va Malaysia) (Methacanon et al., 2013). Vo buoi
chii yéu bao gom tinh dau nam trong 16p vo ngoai
gidng nhu céc loai tréi cdy c6 mii khac thugc chi
Citrus (cam quyt): limonen, pinen, linalol, geranoid,
xitral,... va glucosid ddc biét 1a hesperidin, naringin,
I|mon|n (hop chat gay dang) (Konno et al., 2014).
Bén canh d6, con chira cac sic th thuoc nhom
flavonoid. Ngoai ra, vo budi con chtra nhiéu pectin
ké ca chit nhdy bao quanh vo hat, ban chat 1a mot
chit xo tan trong nuéc va lam tang do nhot. Trong
Vo budi tuoi pectin chiém 1-2% va 0,5-1% trong vo
budi khd. Men tiéu hoéa amylase, enzyme
peroxydase, vitamin A, C (130mg-170mg/100g
budi twoi),... (Tran et al., 2020; Yadav et al., 2009)
gilip ting cuong va duy tri d6 dan hoi cua dong
mach, tang cuong hé mién dich cia co thé, bao vé
co thé chdng lai stress, cac bénh lién quan véi hen
suyén va viém khép. Mot vai bao cdo cho biét vo
budi ¢6 kha ning giam hap thu lipid va cholesterol
toan phan trong mau, ngoai ra con 6 tic dung khéng
ché tang duong huyét truée va sau khi an ddi véi
ngudi bi bénh tiéu duong, chdng tdo bon, cAm mau,
sat triung. Glucosid c¢6 tac dung bao vé thanh mao
mach, giam tinh thim, giup cho mao mach dan hdi
va bén vimg hon, tir d6 giup ngin ngira nhiing tai
bién do v& cac mach mau, gian tiép giup ha huyét
ap. Cac bioflavonoid c6 trong vé budi gitip phat hién
va ngin chin cac té bao ung thu lan rong & nhiing
bénh nhan ung thu va bang cach thu thap nhiing
estrogen thira ciia co thé. Trong budi c6 chira
quinine, rat hiru ich trong viéc diéu tri bénh sét rét
va chirtng cam lanh, cang thang, mét moi. Pang luu
¥, mot vai minh chiing trong budi c6 kha ndng lam
giam ung thu tuyén tién liét, do buai chira mot luong
I6n lycopene (chat chéng oxy hoa) (Chen et al.,
2014). Khong chi nhu thé, trong buai chira phenolic
acid (mot hop chét ngan chan bénh ung thu va cac
bénh man tinh khac nhu viém khép, bénh luput).
Monoterpen va sesquiterpenes la nhirng chét bay hoi
chiém wu thé trong vo, tinh dau va thit qua buai, dic
bi¢t 1a  D-limonene va  caryophyllene.
Caryophyllene, a-humulene, humulen- (v1),
blinalool va tert-butyl 2-methylpropanoate 1a cac
hop chat hwong thom dic trung ciia budi. Mac du -
carotene la carotene chinh trong budi, mau thit qua
cha yéu duoc xac dinh béi cac ty 16 cua zeaxanthin,
b-cryptoxanthin va lycopene (Zheng et al., 2016;
Dao et al., 2019). Mau sic cta budi hay ho trai cdy
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c6 mui thuong do cac sic td tao mau co ban:
chlorophylls, carotenoids, anthocyanin va lycopen.
Nong d6 lycopenes tity thudc vao giai doan chin trai
va tang nhanh khi qua dat trang thai truong thanh.
Mui thom duoc tao nén béi cac hop chat mui thuoc
cac nhom terpene, alcohol, ester (hop chét dé bay
hoi) (Chhikara et al., 2018).

Nho vao nhirng lgi ich sitc khée ma vo buoi
mang lai, cac nghién ciu gan day thuc hién tach
chiét 16p vo budi dé trich xuit cac hoat chat co kha
ning khang oxy hoa va tng dung vao thuc pham,
my pham dugc cong bd boi Armando va cong su
(Armando etal., 2018). Mot cong bd méi vé sy két
hop bot vo buai va polyphenol trong tra dugc danh
gi4 ¢ tiém nang dé tao mang an dwoc (Wu et al.,
2019). Nghién ctru nay c6 anh huéng tich cyc dén
viéc bao quan thuc pham va hiéu suat kinh té. Mat
khéc, cac hop chat c6 hoat tinh sinh hoc c6 tinh nhay
sang va d& bi thay ddi hoac phan hiy bai didu kién
mdi truong, nhat 13 sy gia ting nhiét do (Linh et al.,
2018). Tuy nhién, su han ché bao cio tong quan la
chua hoan chinh trong danh gia sy thay doi cac hop
chét c6 hoat tinh sinh hoc (nhay cam véi nhiét) trong
v6 budi bi anh huong bai nhiét do say va qua trinh
trich lytrong khi viéc &ng dung dich chiét v6 budi
dang dugc quan tim rong rii. Nghién ctru ndy nham
khao sat anh huong cua nhiét do say dén kha nang
duy tri TPC, TFC, va kha nang trung hoa gbc tu do
bang DPPH, ABTS trong bét vo buoi da xanh sau
sdy va sau qua trinh chiét, tir d6, dua ra dinh huéng
tham khao cho quy trinh tach chiét cac hop chét co
hoat tinh sinh hoc trong vé buéi va cung cap dit liéu
cho céc nghién ctru sau nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Chuén bi nguyén liéu thd

V6 budi da xanh dugc thu mua tai co sé tach vo
trai cdy trén dia ban quan 12, thanh phé H) Chi
Minh c6 ngudn gdc tir tinh Bén Tre, Viét Nam. Vo
budi khong bi dap ung, khong c6 mui 6i, mau xanh
va khong héo duoc rira sach dé loai bo bui ban. Tiép
tuc cat bo 1op vo tring, 6 day vo xanh con lai
khoang 4 + 2mm, d6 dai 5 + 1cm. V6 budi sau xur ly
duoc siy dbi luu dugc thiét ké boi Cong ty TNHH-
SX-TM-XNK Chit lugng Vang, nhiét d6 say cai dat
50 = 2°C,55 % 2°C,60 + 2°C, 65 % 2°C, tan suét c6
dinh 50 Hz, dirmg dén 4m nguyén liéu dat <5%. Mau
tuoi va mau sau khi sdy duoc can, st dung 20g mau
dé trich ly voi con 96°, ty l¢ 1:35 (w/v-nguyén
liéu:dung moi) va gia nhiét tai 50°C trong 15 phut.

V6 budi (0,5 g) thém 20 mL con 96° dugc xay
nhuyén va trich ly nhiéu lan, sau khi thr nghiém
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khong d6i mau dich vai 1 giot Folin-Ciocalteu va 1
giot Na,CO3 7,5%, dinh muic dén thé tich gan nhat
va ghi nhan. Dich sau trich ly dwoc st dung cho
phan tich.

2.2. Xac dinh ham lweng polyphenol tong s6

Ham lugng polyphenol tong sé dugce xac dinh
theo phuong phap so mau Folin-Ciocalteu dya theo
md ta cua Chandra et al. (2014). Tién hanh pha
lodng dung dich véi ndng d6 phi hop (dich thu dwoc
& phan chiét mau). Sau d6, hut 0,5 mL dung dich
mau da pha loang vao dng nghiém. Thém vao 2,5
mL dung dich Folin-Ciocalteu 10% va ddng nhat
bing may Vortex, dé dung dich phan ung trong 5
phat. Tiép tuc, thém 2,0mL dung dich Na,COs 7,5%
va lic déu.

Dé dung dich ¢ nhiét do phong trong bong tdi
1gio. Sau d6 do do hap thu quang hoc ¢ budc song
765 nm trén may quang phd UV-Vis. Gallic acid
dugc dung lam chat chuan. Ham luong polyphenol
dugc biéu dién theo phan trim miligam dwong
luong acid gallic trong 1 g chat kho so voi mau ban
dau.

2.3. Xic dinh ham lwgng flavonoid tong sé

Ham luong flavonoid tong sb duoc xac dinh dwa
theo phuong phap cua Mahboubi et al. (2013). Hut
0,5 mL dung dich mau (da pha loang dung dich véi
ndng d6 phi hop) vao dng nghiém, sau d6 thém vao
0,1 mL dung dich AICI3 10%. Tiép tuc bé sung vao
0,1 mL dung dich CH3;COOK 1M va 4,3 mL nudc
cét, lic déu. Bé dung dich & nhiét do phong trong 30
phit. Sau d6 do d6 hap thu quang hoc ¢ budc song
415 nm trén may quang phd UV-Vis. Quercetin
dugc ding lam chat chuan. Ham luong flavonoid
tong duoc biéu dién theo phan trim miligam dwong
lwong quercetin trong 1 g chat kho so véi mau ban
dau.

2.4. Xac dinh kha ning trung hoa goc tw do

bang DPPH (1,1-diphenyl-2-
picrylhydrazyl)

Mau dugc pha loing ndng d¢ phu hop, hit 0,5
mL mau vao 6ng nghiém. Miu ddi ching thay
ethanol (99,5%). Sau d6, hut 1,5 mL dung dlCh
DPPH (da hiéu chinh ODsy7ym = 1,1 £ 0,02) vao bng
nghiém va dé trong boéng tbi trong 30 phut. Po d6
hap thu quang hoc ¢ 517 nm trén may quang phd
UV-Vis. Vitamin C (acid ascorbic) dugc su dung
]am chat chuin dé so sanh. Kha ning trung hoa gbc
tu do bang DPPH duoc tinh véi don vi phan trim
miligam duong lwong acid ascorbic trong 1 g chat
kho so voi mau ban dau theo phwong trinh y = -
0,1239x + 0,991 (hé sb R? =0,99999).
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2.5. Xac dinh kha niing bit goc tw do bang
ABTS

Dung dich géc tw do ABTS duoc chuan bi bing
cach cho 10 mL dung dich ABTS nong d6 7,4 mM
vao 10 mL dung dich K,S,0g ndng d6 2,6 mM rdi u
trong bong tdi trong 24 gio, sau d6 pha lodng bang
ethanol roi diéu chinh do hip thu cua dung dich &
bude song 734 nm dén 1,1 £ 0,02. Pha loing mau
dén khoang nong do phu hop, hat 0,5 mL mau da
pha lodng vao 6ng nghiém. Mau d6i chung thay
ethanol (99,5%). Hat 1,5 mL dung dich ABTS
(OD734nm = 1,1 £ 0,02) vao 6ng nghiém va dé trong
bong tdi trong 30 phut. Do d6 hap thu quang hoc &
734 nm trén may quang phd UV-Vis. Vitamin C
(acid ascorbic) dwoc st dung lam chit chuén dé so
sanh. Str dung phuong trinh y = -0,1266914x +
0,6672952 (hé s6 R? =0,99936) dé tinh phan trim
miligam duong lwong acid ascorbic trong 1 g chét
khé so v&i mau ban dau cho kha ning bt gbc tu do
bing ABTS.

2.6. Xirly sé ligu

B4 tri thi nghiém dwoc 13 lai 3 1an, dit liéu dugc
nhap va xtr Iy bang phan mém Excel. Chuong trinh
Statgraphics Centurion XV.I dugc sir dung phén
tich ANOVA 1 nhén t& & mirc y nghia p <0,05.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia nhiét d9 sy dén ham
Iwgng polyphenol trong vé buéi da xanh

Sau qua trinh siy va tach chiét bang phuong
phap ngam h trg nhiét, phan trim con lai cua gia tri
TPC trong vé budi dugc hién thi trong Hinh 1. Két
qua nghién cttu cho thiy c6 su giam dang ké trong
gié tri nay khi ting nhiét do say. Xu Iy nhiét tai mau
65 + 2°C c6 ty I¢ duy trithdp nhat (40,34 £ 1,87%)
that thoat khoang 59,66% so v&i mau tuoi. Tai cac
cip nhiét 50°C (35,68 + 0,35%) va 55°C (34,29 +
1,09%); 60°C (19,21 + 3,31%) va 65°C (18,99 =+
0,87%) khong c6 sy khac biét c6 y nghia trong gia
tri TPC sau qua trinh chiét. C6 thé noi, TPC 1a mot
hop chat nhay cam véi nhiét, 4nh sang va ca tac
ddng tir méi trudng trong sudt qué trinh sy dbi luu
dong khi néng, sy tiép xuc lién tyc l1am giam mot
ham lugng I6n TPC (Tran et al., 2020). Bong thoi,
khi tang nhiét d6 sdy, ciu trac vo budi tré nén gion
va cung gy tré ngai cho su tac dong cia dung moi
trong qua trinh chiét kéo theo ham lugng thu nhan
lai thip. Trudc day, trong mot bao cao twong tu Ve
xu huéng khong khac biét duge cong bd bai Abd
Rahman et al. (2018), nhiét do sdy vo budi trong ti
say Ién hon 60 + 2°C khé dat dugc ham luong TPC
cao.
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Phén tram TPC con lai sau qua trinh siy va chiét
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Hinh 1. Anh hwéng béi nhiét o siy dén ham lweng polyphenol con lai trong vé buéi Da Xanh (9
khac biét c6 y nghia thong ké (p<0,05)

3.2. Anh hwéng cia nhiét d9 siy dén ham
lwgng flavonoids tong so trong vo buéi
da xanh

Hinh 2 hién ’thi ham luong TFC thu dugc sau qua
trinh say va chiét vo budi tai nhiét do 50-55-60-65°C

(£ 2°C) bang dong khong khi nong ddi luu. Nhan
thiy rang, phan trim TFC giam thip hon so vdi
TPC, diéu nay c6 thé lién quan dén ciu tric cac hop
chat cdu thanh (bao gdm naringin 1a thanh phan
chinh trong vo budi), dugc chirtng minh boi Chaaban
et al. (2017).

Phin tram TFC con lai sau qué trinh siy va chiét
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Hinh 2. Anh hwéng caa nhiét d siy 1én ham lwong TFC con lai trong vé buéi

Tuy vay, xu htng giam 1a twong ty. Sau siy, hau
hét cac nhiét do 50-55-60°C giup ich trong viéc giir
lai TFC, gié tri tai cic nhiét d6 say nay 16n hon 50%.
Ham luong TFC dat 64,28 = 2,29% (tai 50+ 2°C) va
giam 34,7% so v6i mau ban dau. Phan trim con lai
cua TFC ty 1& nghich véi nhiét d6 siy. Bong thoi,
sau chiét, phan traim TFC thu hoi dat hiéu suat I6n
80% so véi mau sau sdy, dién hinh 1a mau tai 50-
55°C v6i hiéu suit thu hdi twong g 13 82,45% va
96,45%. Tai diém nhiét do khao sat cao hon, TFC
dugc thu hoi thdp hon boi sy phan hiy sic to tai
nhiét 6 cao va cau tric miu tach chiét (Xu et al.,
2017).
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3.3. Hiéu qua trung hoa gbc tu do bing
DPPH va ABTS trong bt Vo budi

Sau xtr 1y thong ké ANOVA (p<0,05) cho thay
phan trim DPPH trong vo budi bi anh huéng boi
nhiét d6 siy d6i luvu dong khi nong, duoc trinh bay
trong Hinh 5. Hau hét, gia tri DPPH giam khoang
40% va sy khac biét khong ¢ ¥ nghia trong 4 diém
nhiét do khao sat. Trong qua trinh chiét, xu huéng
giam cua DPPH trong vo6 bu6i da xanh tuong tu Véi
cac gia tri trudc do, mau Séy tai 50°C va 55°C sau
chiét co gia tri dat 42,58 + 0,64 va 42,77 + 1,67
giam 54,51% va 54,75% so vai chiét mau tuoi. Song
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song d6, gi tri nay bi anh huong boi ciu tric ciia vo
budi sau sdy, dan dén mau 55 va 60°C thap. Pugc
biét, hop chét c6 kha nang bat goc ty do bai DPPH
va ABTS ciing chiu anh huéng 16n boi diéu kién
nhiét do va anh sang. Phan trim ABTS duy tri cao
S0 voi cac chi tiéu khac (Hinh 5), tuy nhién trong vo
budi, gia tri ABTS la thip khi dwoc tinh bang don
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vi nug.g chat kho (twong tu khoang 0,3 pmol/100g
trong bao céo cia Toh et al. (2013). Két qua vé
DPPH va ABTS ¢6 thé bi anh huong tir cac hop chét
bén trong vo budi bao gébm cac khung flavosn va
flavanone (thuéc nhém flavonoid) bén nhiét hon
nhom TPC (Xiaoju Tian et al., 2018).

Phén trim DPPH con lai
sau qua trinh say va chiet

100.00a1
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= 425802 | |42.7702
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Hinh 3. Anh hwéng nhiét do sdy 1én phan trim DPPH con lai trong vé buéi Da Xanh

Phén tram ABTS con lai
sau qua trinh say va chiet
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Hinh 4. Anh hwéng cia nhiét dg sy I1én phin trim con lai cha kha niing bit géc tw do ABTS trong vé
bwéi da xanh

4. KET LUAN

Nhiét 6 siy c6 anh huong I6n dén ham lugng
cac hop chat co hoat tinh khang oxy hoa trong vo
budi ké ca ciu triic bén ngoai. Hau hét cac gia tri
nay cao va khong c6 sy khac biét gitta mau say tai
50+ 2°C va 55+ 2°C. O hai nhiét do siy nay, phan
tram TPC sau qué trinh sdy duoc luu giit khoang
50% va 35% sau chiét, trong khi TFC khoang 60%
va 53% sau chiét (tai mau 50+ 2°C). Su luu giir
DPPH va ABTS cao bai mot phan trong phan ting
ctia cac hop chat flavonoids. Nhiét do sdy trong qua
trinh sdy vo budi da xanh tai 50°C dwoc chon lua
dua trén két qua nghién ctru véi thdng ké ANOVA
muc y nghia a=5%.
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5. LOI CAM ON

Bai béo 1a két qua tir nghién ciru khoa hoc cap
Bo “Nghién ciru cong nghé san xuét naringin va
tinh dau tir vo qua budi va xay dung md hinh san
xudt thuc nghiém” (ma sb6 d& tai
CT2020.01.TCT.07) thudc Chuong trinh khoa hoc
va céng nghé, CT2020.01 do Bo Gido duc va Pao
tao quan ly.
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