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Tom tat

Trai budi chira nhiéu polyphenol, nhém hop chét khédng oxy héa c6 nhiéu loi ich cho strc khée. Nghién ctru
nay dworc thuc hién nham muc dich khdo sét sw phén bé cda polyphenol téng trong trai budi va diéu kién
trich ly hop chét polyphenol, naringin, khd néng chéng oxy héa (DPPH) ttr phan vé trang cua trai budi. Két
qua nghién ctru cho thay phén thit tréi cé ty 1é phan trém vé khéi long I6m nhét 48,6%; tiép theo la phan vé
tréng chiém 25,20%, vé xanh chiém 18,70% va mang thit qué chiém 7,5%. Tuy nhién sw phén bé vé khéi
lvong va sw phan bb vé polyphenol téng c6 khéc biét; cu thé, phén vé trang chiém ty 16 phan trdm
polyphenol téng la 40,32%, phén vé xanh chiém 25,21%, thit trai chiém 22,39% va mang thit qué chiém
12,15%. Phén vé tréng (ngudn phu phdm cda qua trinh ché bién buwéi) da duwoc chon lam nguyén liéu trich ly
polyphenol. Két qua nghién ctru ciing cho thay ty 1é ‘enzyme Pectinex Ultra SP-L bé sung, nhiét do thay
phén va thoi gian thiy phan éanh huwdéng cé y nghia thong ké (p<0,05) dén ham luong polyphenol tong, ham
lwong naringin va kha nang khang oxy hoa. Cac diéu kién trich ly Ia str dung ethanol 50% véi sw hé tro cua
enzyme; trong dé ty I1é enzyme bé sung 1%; thily phan & 50 °C. trong 1 gic cho dich trich ly c6 ham lwong
polyphenol téng, khd ndng chéng oxy héa DPPH va ham lwong naringin cao nhét lan luwot 1a 19,48 mg
GAE/g chét khé,1,79 mg AAE/g chét khé va 5,85 mg NE/g chét khé.

T khéa: V& budi, trich ly polyphenol, naringin, kha néng chéng oxy héa, enzyme.
Abstract

Pomelo has many polyphenol contents, the antioxidant compound group has many health benefits This
study was conducted to investigate the distribution of total polyphenols in pomelo and the extraction
condition of polyphenol, naringin, antioxidant capacity (DPPH) from the white peel of pomelo (Citrus Grandis
Osbeck). The results of the study showed that the fruit flesh had the highest percentage of weight at 48.6%;
followed by the white peel accounting for 25.20%, the green peel accounted for 18.70% and the flesh
membrane accounted for 7.5%. However, the distribution of mass and the distribution of total polyphenols is
different. Specifically, the white peel accounted for a percentage of total polyphenols of 40.32%, the green
peel accounted for 25.21%, the flesh accounted for 22.39% and the flesh membrane accounted for 12.15%.
The white peel (a by-product of pomelo processing) was selected as a polyphenol extraction material. The
results also showed that the percentage of Pectinex Ultra SP-L supplementation, hydrolysis temperature and
hydrolysis time had a statistically significant effect (p < 0.05) on the total polyphenol content, naringin
content, and antioxidation capacity. The extraction conditions are by using 50% ethanol, 1% added
Pectinex Ultra SP-L at 50 °C, and extraction time for 1 hour resulted in an extract with total phenolic
content, antioxidant capacity (DPPH), and naringin content of 19.48 mg GAE/g dry matter, 1.79 mg AAE/g
dry matter and 5.85 mg NE/g dry matter, repestively.
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1. Pit véan dé

Tai Viét Nam san lugng trdng cdy ho c6 mui
khoang 107.000 ha va 8.000 ha dbi véi cay buoi [1].
Vo cua ho tréi cdy c6 mui chiém khoang 50 % khoi
luong trai [2]. Bén canh d6, cac phan phu pham cia
trai cdy c6 chtra rat nhidu hop chit polyphenol. Mot
s6 nghién ciru chi ra rang hop chat polyphenol la
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nhan t6 bao vé gitip chdng lai nguy co méc bénh tim
mach, ting huyét ap, béo phi, xo vita dong mach, tiéu
duong, 130 hda va ung thu [3-5]. Tuy nhién, cac hop
chat polyphenol phan bd trong cic md bao thuc vat &
dang két hop tao ra cac phuc chat nén s& kho tiéu thu
hodc ton nhiéu thoi gian dé phan giai trong co thé,
dac biét phu phém cua trai budi thuong c6 vi kha
déng khé an. Vi vay dé ung dung chung vao linh vuc
thuc pham, trudc tién can trich ly cac hop chat nay ra
khoi nguyén liéu thuc vat. Trong mot sd nghién ciru
trén nho va lyu dé cho thiy trich ly polyphenol c6 su
hd trg ctia enzyme cho hiéu qua trich ly cao cling nhu
duy tri dwoc tinh chat vén c¢6 ciia cic hop chét nay
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[6-8]. Hién nay, tai Viét Nam van chua cé nhiéu cong
trinh cong b vé trich ly cac hop chit sinh hoc tir vo
budi. Trong nghién clu nay sy phéan b6 cua
polyphenol tong trong qua trai budi ciing nhu diéu
kién trich ly hop chit nay bang dung méi co hd trg
enzyme da duogc danh gia.

2. Phwong phap nghién ciru
2.1. Nguyén li¢u

Budi Nam Roi (Citrus Grandis Osbeck) dugc
mua tai siéu thi Coop Xtra Linh Trung, quan Thu
buc, TP.HCM. Nguyén liéu dugc lya chon khong bi
dap nat hay thdi hong. Ché phdm enzyme Pectinex
Ultra SP-L (Novozyme, Pan Mach) dugc mua tai
cong ty Brenntag Viét Nam, 202 duong Hoang Van
Thy, quén Phu Nhuan, Tp. H6 Chi Minh. Enzyme
dugc san xuét tir nim mdc Aspergillus aculeatus, c6
hoat tinh 16n hon hodc bang 3800 unit/ml. Enzyme
hoat dong t6t tai pH t6i wu 3,5 - 4,5; nhiét d6 45-50
(Thong tin cung cép tir cong ty).

2.2. Héa chit

Ethanol, Sodium carbonate = (Na2CO3),
diethylene glycol, sodium hydroxide (NaOH) cua
hing Xilong (Trung Quoc). Naringin, DPPH

(2,2-diphenyl-1-picrylhydrazyl), ascorbic acid, follin-
ciocalteau, gallic acid cua hang Merck (Ptc).

2.3. Phwong phdp nghién cviru

2.3.1. Khao sdt sw phdn bo polyphenol trong cdc
thanh phan cua trai buci

Trai buoi duoc tach riéng thanh timg phan vo
xanh, vo tring, thit trai v mang bao thit tri. Sau do
tirng nguyén liéu duoc tién hanh phan tich khéi lugng
va ham luong polyphenol tong sb.

Phan tram khoi hrong (%): Khéi lugng miu
(thit, vo, mang) chia cho tong kh01 luong nguyén trai.
Phan tram polyphenol tong $6 (%): Khéi luong
polyphenol tong ciia mau (thit, vo, mang chia) cho
tong khoi lugng polyphenol tong nguyén trai.

2.3.2. Nghién cieu diéu kién trich ly polyphenol cé ho

tro enzyme

Chudn bi bét vé buci: Vo budi trang duoc siy
tai 60°C, dén khi dat d6 4m khoang 10%. Sau dé vo
buoi dugc xay nhd va rdy qua sang cé kich thudc
1 mm. Bt vé budi dugc bao quan trong bao nhom &
nhiét d6 -18 °C.

Thity phdan mau: B6 sung 40 ml nu6e cit vao 2 g
bot vo budi. Sau d6, miu dwoc didu chinh pH bing
dung dich NaOH 2 M va HCI 2 M dén pH 4. Tiép
theo mau dugc bd sung enzyme va thiy phan véi
diéu kién nhiét d6 50 °C. trong thoi gian 1,0 gio, tc
d6 khudy dao 150 vong/phut. Enzyme dwoc bét hoat
o nhiét do 85 °C/15 phut. Mau sau d6 duoc ly tdm tai
5000 vong/10 phut thu dugc dich trich A.
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Trich ly mau véi ethanol: Phan can con lai sau
ly tam dugc bd sung thém 40 ml ethanol 50%. Mau
dugc trich ly ¢ didu kién 60 °C/60 phut. Mau sau do
dugc ly tam tai 5000 vong/10 phut thu dugc dich
trich B. Phéi tron dich trich A va B; tiép theo hon hop
duogc loc qua giéy loc va tién hanh dinh muc. Mau
dugc phan tich trong ngay.

2.3.2.1. Khdo sat anh huong cua phwong phap trich
ly

Thi nghiém mot yéu t6 1a wong phép trich ly
gdm (1) trich ly véi ethanol 50%, (2) trich ly véi
ethanol ¢6 két hgp enzyme, (3) trich ly i nudc 50% co
két hop enzyme. Phuong phap (1) chi thyuc hién budc
trich ly véi ethanol nhu trong muc 2.3.2; phuong
phap (2) thyc hién thuy phan va trich ly nhu trong
muc 2.3.2; phuong (3) thyc hién thiy phan va trich ly
nhu trong muc 2.3.2; thay thé ethanol bang nudc cit..

2.3.2.2 Khao sdt anh hwong cua ty Ié enzyme bé sung
den ham luong polyphenol, kha nang chonoxy hoa,
ham lwong naringin va cua dich trich

Thi nghiém mot yéu t6 1a ty 1¢ enzyme bd sung
gdm 3 mirc 0,5%; 1,0% va 1,5%. Quy trinh chuan bi
mau duoc thyc hién twong ty muc 2.3.2. Dich mau
dugc phan tich ham lugng polyphenol téng, ham
lwong naringin va kha nang chong oxy hoa DPPH.

2.3.2.3. Khao sat anh hwong cua nhiét dg thiy phdn
déen ham luong polyphenol, kha nang chong oxy hoa,
ham lwong naringin va cua dich trich

Thi nghiém mot yéu t6 1a nhiét do thiy phan
gdm 3 mirc: 45 °C , 50 °C va 55 °C. Quy trinh chuén
bi mau duogc thuc hién tuong tu muc 2.3.2. Ty 1€
enzyme bd sung 1a két qua thi nghiém muc 2.3.2.2.
Dich miu dugc phan tich ham lugng polyphenol
tong, ham lugng naringin va kha nang chng oxy hoa
DPPH.

2.3.2.4. Khao sat anh hwong cua thoi gian thiy phan
dén ham luong polyphenol, kha nang chong oxy hoa,
ham lwgng naringin va cua dich trich

Thi nghiém mot yéu td 1a thoi thiy phan gém 3
mirc: 0,5; 1; 1,5 va 2 gio. Quy trinh chuan bi miu
duoc thuc hién tuong tuy muc 2.3.2. Ty 1€ enzyme bod
sung 1a két qua thi nghiém muc 2.3.2.2, nhiét do thiry
phan 1a két qua thi nghiém muc 2.3.2.3. Dich miu
dugc phan tich ham lugng polyphenol tdnglugng
naringin va kha ning chong oxy hoéa DPPH.

2.4. Cac phwong phap phdn tich

Ham heong polyphenol tong (TPC); 1ml méu
duogc phan tng voi 5 ml Folin - Ciocalteu 10%. Sau
5 phiit dung, bd sung 4 ml NayCOs 7,5% vao trong
hdn hop va tron déu. Mau dugc dé yén trong tdi &
nhi¢t d6 phong trong 60 phut; sau do mau duoc do
mat d0 quang & budc song 765 nm. Ham luong
polyphenol tong sé dugc tinh dua trén phuong trinh
dudng chuan axit gallic [9]. Cong thirc tinh:
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P*V*df
W*(1—M)*1000
trong d6: P: ham luong polyphenol tinh tir phuong
trinh dudng chuén (u.g GAE/mI), v: }hé tich dich
chiét (ml), df: hé so pha loang, W: khoi lugng mau
phan tich (g), M: d6 am ctia mau (%)

TPC = (mg GAE/g chit kho)

Khd néang chong oxy héa DPPH: Hoa tan
24 mg DPPH trong 100 ml ethanol. Tiép theo pha
loang dung dich nay véi ethanol dén khi c6 do hap
thu 1a 1,1 & budc séng 517 nm. Lay 200 g, mau
phan tmg v6i 3800 z/ dung dich DPPH rdi dé trong
boéng t6i 30 phat. Mau duoc do do hép thu quang &
bude song 517 nm. Kha nang chong oxy hoéa duogc
tinh dya trén phuong trinh duong chuan axit ascorbic
[10]. Phuong phap phan tich dugc thuc hi¢n trong thi
nghiém nay dd c6 hi¢u chinh diéu kién thuc hién
(dung mai, budc séong phan tich, chit chuan) so vai
tai liéu [10] dé phu hop véi didu kién thi nghiém.
Cong thtrc:

PHV*df

Hoat tinh khang oxy hba = ——MM >
' o w*(1- M )*1000

(mg
AAE/g chat kho)

trong d6: P: kha nang bat gdc tu do DPPH tinh tir
phuong trinh dudng chuan (u.g/ml), v: thé tich dich
chiét (ml), df hé s6 pha lodng, W: khéi luong mau
phan tich (g), M: 6 4m ciia mau (%)

Ham heong naringin: Liy 0,2 ml mau cho vao
binh dinh mirc tiép tuc cho 0,2 ml NaOH 4 N;tiép
theo dung ethylen glycol dinh murc thanh 10 ml, dung
may vortex tron déu. Dé yén mau trong toi ¢ nhiét do
phong 15 phut; sau d¢6 mau duoc do mat do quang &
420 nm. Ham lugng naringin dugc tinh dua trén
phuong trinh dwdng chuan naringin [11]. Cong thirc

PHV*df

Ham lwong naringin =———+
e g W*(l—M)*lOOO

(mg NE/g

chét kho)

trong do: P: ham luong naringin tinh tr phuong trinh
duong chuan (xg/ml), v: thé tich dich chiét (ml),
df: hé s6 pha loang, W: khoi luong mau phan tich (g),
M: 89 am cua mau (%)
2.5. Xir Iy s6 ligu

Thiét ké va xir 1y sb liéu thi nghiém bang phan
mém JMP 10.0 va Microsoft Excel 2010. Cac gia tri
p < 0,05 duoc coi la cod y nghia thong ké.
3. Két qua nghién ctru
3.1. Sw phin bé polyphenol trong cdc thanh phin

cua trdi bwoi

Két qua nghién ciru dugc thé hién trong Hinh 1.
Hinh 1 cho thdy phan thit trai an duoc chiém ty 1&
nhiéu nhit 48,60% vé khdi luong, tiép dén 1a vo tring
25,20%, vo xanh 18,70% va mang tép buoi 7,5%.
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Tuy nhién, sy phan bd vé polyphenol lai khong tuong
ddng véi sy phan b khoi luong; phan vo trang chlem
ty 1& nhiéu nhét 40,32%, tiép theo 1a phan vo tring
25,21%, thit trai 22,39% va mang 12,15%. Mot sO
nghién ctru ciing cho thiy phan phu pham trai cay
nhu vé cdé ham lugng polyphenol tong s0 cao hon
phan an dugc [12-14]. Vi vay vo trang dugc chon la
ngudn nguyén li¢u dé trich ly cho céc thi nghiém tiép
theo cua dé tai.

BV xanh BVo tring
O Thit BMang
7,50 —18,70

22,39 /

48,60

25,20

A B

Hinh 1. Ty 1& phan trim vé ham luong polyphenol
tong sO cua cac thanh phan trai budi (A), ty 1€ phan
tram ve khoi lugng cua cac thanh phan trai budi (B)

3.2. Khdo sat phwong phap trich ly

Két qua nghién cuu cho théy phuong phap trich
ly dung ethanol 50% c6 sy hd trg clia enzyme cho
ham lugng polyphenol tong, ham Ing naringin ciing
nhu kha nang khang oxy hoéa cua dich trich cao hon
so voi dung phuong phéap trich ly chi st dung dung
mdi ethanol hoac enzyme (Hinh 2).

# Polyphenol (mg GAE/g vck)
= Hoat tinh chong oxy hoa DPPH (mg AAE/g vck)

BNaringin (mg NE/g vck)
20 a
b
16
2
12
=
g 8
=
= 4
0

Ethanol 50 % Pectinex 0.5 Pectinex 0.5
% -nuwée % - ethanol
Phwong phap trich ly
Hinh 2. Anh huong cua phuong phap trich ly dén
ham lugng polyphenol téng, kha ning chéng oxy hoa,
ham luong naringin trong dich trich

3.3. Khio sdt anh hwong ciia ty I¢ enzyme bo sung
dén ham lwong polyphenol, khi ning chong oxy
hoa, ham lwong naringin va ciia dich trich

Ty 1¢ enzyme bd sung anh huong dén hiéu qua
trich ly ham luong polyphenol tong sd, kha ning
chdng oxy hoa va ham lugng naringin cua dich trich
(Hinh 3)
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BTPC (mg GAE / g chat kho)
ODPPH (mg AAE / g chat kho)
B Naringin (mg NE / g chét khé)
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Hinh 3. Anh huong cua ty 1¢ enzyme bo sung dén  Hinh 4. Anh huong cta nhi€t do thuy phan dén ham
lwong polyphenol tong, kha ning chéng oxy hoé a,
ham Iugng naringin trong dich trich

ham lugng polyphenol tong, kha ning chdng oxy
héa, ham lugng naringin trong dich trich

BTPC (mg GAE / g chat kho)
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Hinh 5. Anh huong cia thoi gian thiy phan dén ham
luong polyphenol tong, kha nang chong oxy hda, ham
luong naringin trong dich trich

Ty 18 enzyme b6 sung 1% cho dich trich ly ¢
ham luong céc chi s6 theo doi cao hon c6 khac biét
vé théng ké (p<0,05) so voi cac ty 1€ con lai; cu thé
TPC dat 19,41 mg/g chét kho; DPPH dat 1,78 mg/g
chat kho va naringin dat 5,87 mg/g chit kho; cac gia
tri ndy cao. Ham luong enzyme cang 16n luong co
chat (pectin, cellulose...) bi bién ddi cang nhiéu,
thanh té bao bi pha hily lam cac chét tan (polyphenol,
naringin) dé tiép xac véi dung méi, gitp qua trinh
trich ly d& dang hon [15]. Trong qua trinh thiy phan,
b6 sung 1,5% enzyme da gitip thuc ddy nhanh trich ly
naringin tir trong mau ra ngoai dung moi, naringin
chuyén tir dang “lién két” sang dang “ty do”, lic nay
dudi tac dong cua nhiét d6 va oxy méi truong, mot )
phan tng khong mong mudn da dién ra lam suy giam
naringin c6 trong dich trich; trong khi do, trong cung
thoi gian thuy phan nay, ¢ cac ty 1€ enzyme con lai,
luong naringin “ty do” trong dich trich it hon, nén it
bi tac dong suy giam hon. Ty 1¢ enzyme bd sung 1%
1a thong s6 ¢b dinh cho thi nghiém tiép theo.

60

3.4. Khdo sdat dnh hwong ciia nhiét dp thiy phdn
dén ham lwong polyphenol, khd ndng chong oxy
héa, ham lugng naringin va ciia dich trich

Nhiét d6 thuy phan anh huéng dén ham luong
polyphenol téng sb, kha ning chéng oxy hoa va ham
lwong naringin cta dich trich. Hinh 4 cho thiy nhiét
d6 thuy phan tang tir 45 °C dén 50 °C da lam ting
ham lugng polyphenol tong s6 c6 trong dich trich; tuy
nhién khi nhiét do ting dén 55 °C da lam giam ham
lwong hop chét nay; gia tri twong mg vdi cac mirc
nhi¢t d6 nay lan luot 1a 17,32; 19,48 va 16,48 mg/g
chat kho. Co6 thé khi nhiét d¢ thiy phan vugt qua
50 °C, enzyme da vuot qua vung hoat dong t6i uu,
dan dén hiéu qua phan cat thanh té bao giam, giam
hiéu suét trich ly.

Két qua xir 1y théng ké cho thiy giira cc gid tri
nay c6 su khac biét thdng ké (p<0,05). Mau 50 °C
cling cho dich trich ly c6 ham lugng naringin
(5,92 mg/g chat kho), kha ning chdng oxy hoa
(1,78 mg/g chéat khd) 1a cao nhit. Mot s6 nghién ciru
khac ciing cho thady xur 1y dich trai véi enzyme
Pectinex tai nhiét do 50°C cho dich trich c6 ham
luong TPC cao [16,17]. Trong khoang nhiét do t6i wu
ctia enzyme khi ting nhiét do thiy phan thi téc do
phan ung tang lén do phan tir enzyme c6 dong nang
16n hon, ting cuong kha ning tiép xuc giira enzyme
va co chat. Nhiét d6 thuy phan 50 °C 1a thong s6 cb
dinh cho thi nghiém tiép theo.

3.5. Khdo sat anh hwong ciia thoi gian thiiy phan
dén ham lwong polyphenol, khd ndng chong oxy
héa, ham lwong naringin va cia dich trich

Thoi gian thily phan anh huong dén ham lugng
polyphenol tong s6, kha nang chdng oxy hoa va ham
luong naringin trong dich trich. Hinh 5 cho thay khi
tang thoi gian thiy phan tir 0,5 dén 1,5 gio da lam
taing ham luong polyphenol tong trong dich trich
17,47 - 20,18 mg/g chat kho; tuy nhién néu tiép tuc
tang thoi gian trich ly 1én 2 gid lai ddn dén giam ham
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lugng polyphenol tong. Nguyén nhan 1a do thoi gian
thuy phan dai giip enzyme c6 du thoi gian dé phan
cét hidu qua céc lién két trong co chét, giup ting hiéu
qua trich ly. Nguoc lai, kha ning chéng oxy héa va
ham luong naringin cta dich trich dat gia tri cao nhat
khi thoi gian thiy phan 1 gid; cac gia tri ghi nhan
duoc 1an luot 1a 1,79 mg/g vck va 5,83 mg/g chét
kho. Piéu nay 1a do trong dich chiét c6 thé gom nhiéu
chat khac nhau ngoai polyphenol; bén canh d6 su
khac biét vé cau tric gitra cac hop chit polyphenol
cling c6 anh huong dang ké dén kha nang khang oxy
hoéa. Thoi gian trich ly 1 gio cho dich trich dat gia tri
cao & ca ba chi sb theo dai, do d6 1 gid duoc chon la
két qua cua thi nghiém nay.

4. Két luin

Su phan bd ham luong polyphenol tong trong vo
xanh, vo tring, thit qua va mang thit khong c6 su
tuong dong v6i su phan bd vé khoi luong. Ty 1¢ phan
tram khoi luong, phan thit trai chiém 48%. vo tring
chiém 25,20%, v6 xanh chiém 18,70% va mang thit
qua chiém 7,5%. Ty 1& phan trim polyphenol tong vo
trang chiém 40,32%, phan vo xanh chiém 25,21%,
thit trai chiém 22,39% va mang thit qua chiém
12,15%. Phén khong an duogc trong trai budi co ty 16
phan tram polyphenol tong nhiéu hon so véi phan an
duoc.

Qua trinh trich ly c¢6 sy hd trg cia enzyme
Pectinex dat hi€u qua cao khi thyc hién & cac diéu
kién 1a ty 1é enzyme bd sung 13 1 (%), nhiét do thiy
phan 50 °C, thoi gian thuy phan 1 gio cho dich trich
¢6 ham lugng TPC, naringin va kha ning chong oxy
hoa 1an luot 1a 19,48 mg GAE/g chit kho,1,79 mg
AAE/g chat kho va 5,85 mg NE/g chit kho.

Loi cam on

Nghién cliru nay dugc tai trg kinh phi to S&
Khoa Hoc Cong Ngh¢ TP.HCM (40/2018/HDP-
QKHCN) va VLIR-UOS - VN2018TEA478A103
(Bi)
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