KHOA HOC CONG NGHE

UNG DUNG ENZYME TRONG HO TRO TRICH LY
NARINGIN VA POLYPHENOL TU VO BUOI

TOM TAT

Nguyén Lé Hoang Thai!, Hoang Quang Binh' 2,
Ho Thi Thao My, Katleen Raes?, Lé Trung Thién®?

Trong cong nghiép ché bién san phdm tir qua budi, phan 16n phu phdm 1a vé trai bi bo di; tuy nhién theo
nhiéu nghién ctru phan 16n polyphenol tip trung & phu phdm. Hién nay, trich ly bing enzyme duoc xem 1a
phuong phap than thién, giap cai thién hiéu qua qua trinh trich ly cac hop chat sinh hoc tit vé budi. Nghién
ctru nay da xac dinh anh hudng ctia cac yéu t6 nhu ty lé enzyme Celluclast 1,5L b6 sung, nhiét o thity phan
va thoi gian thay phan dén hiéu qua cta dich trich ly cac hop chat khang oxy héa tir phan vo budi trang. Két
qua nghién cttu cho thay tit ca cac yéu to duoc nghién ctru déu c6 anh hudong dén trich ly ham luong
polyphenol, ham lugng naringin va kha nang chéng oxy hoéa ctia dich trich tai p<0,05. Diéu kién trich ly 1a ty
lé enzyme b6 sung 1%; nhiét do thily phan 50°C trong 1 gio cho mau c6 ham luong polyphenol téng cao nhat
19,025 mg GAE/g chat kho, kha nang chong oxy hoéa 2,04 mg AAE/g chat kho va ham luong naringin cao
nhat 5,77 mg NE/g chat kho. Két qua nghién cttu nay cho thdy tiém ning tmg dung enzyme trong ho tro
trich ly cac hop chat cé gia tri nhu polyphenol tir ngudn nguyeén liéu phu phdm néng nghiép.

T khoa: Enzyme, khdng oxy hoa, polyphenol, trich ly, vo buroi.

1. DAT VAN BE

Polyphenol 1a hop chét sinh hoc c6 kha nang
khang oxy héa, khang viém, gidam m& mau, khang
ung thu (Rasouli ef al, 2017). Tuy nhién, hop chat
nay phan bé trong cac mé bao thuc vat & dang phtc
chét thong qua lien két véi cac loai duong, protein
(Pinelo et al, 2006). Do d6, co thé con nguoi can
nhiéu thoi gian dé chuyén héa hap thu hop chat
polyphenol. Bén canh d6, vo budi co vi kha dang kho
an. Vi vay dé tng dung polyphenol co trong vo budi
vao linh vuc thuc phdm, truéc tién can trich ly cac
hop chat nay ra khoi nguyén liéu thuc vat. Trich ly
bang su hd tro clia enzyme gitup qud trinh trich ly
dién ra nhanh, hiéu qua kha cao, giam lwong dung
moi stt dung va duy ti duoc tinh chat cta cac hop
chat sinh hoc (Gligor et al, 2019). Cac nghién ctu
géan day trén tdo nau, tra xanh, ba nho cho thay trich
ly bang enzyme gitp lam tang hiéu qua trich ly
nhung van dam bao duoc tinh chat caa dich trich
(Puspita et al,, 2017; Hong et al, 2013; Gémez-Garcia
etal, 2012). Vivay nghién cttu nay da duoc thyc hién
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nham khao sat anh huéng ctia ty 1é b6 sung enzyme,
nhiét do va thoi gian thiy phan dén hiéu qua trich ly
polyphenol tir vo budi.

2. VAT LIEU VA PHUDNG PHAP

2.1. Nguyén vt liéu va héa chat

Budi Nam Roi dugc mua tai siéu thi Coop Xtra
Linh Trung, quan Tha Ptc, thanh phé Ho Chi Minh.
Nguyén liéu duoc lwa chon khong bi dap nat hay thoi
héng. Celluclast 1,5L 1a ché phdm enzym chtta chi
yéu cellulase, hemicellulase duoc cung cap boi Tap
doan Novozymes (Pan Mach) va duoc phan phdi béi
Cong ty Trach nhiém Htu han Brentag Viét Nam.
Enzyme duoc san xuat tit ndm moc 7Zrichoderma
reesei, c6 hoat tinh 700 EGU/g, dang léng, pH t6i tu
4,0 — 6,0; nhiét do t6i vu 50 — 55°C . Enzyme duoc bao
quan trong ngin mat ti lanh & 10°C.

Ethanol 96% (Chesmol, Viét Nam), Sodium
carbonate (Na,CO,), diethylene glycol, sodium
hydroxide (NaOH) (Xilong, Trung Quéc), 2,2-
diphenyl-1-picrylhydrazyl (DPPH), ascorbic acid,
follin-ciocalteau, gallic acid cua Hang (Merck, Duc),
Naringin (Himedia, An Do)

2.2, B tri thi nghiem

2.2.1. Quy trinh chuan bi mau

Chuin bi bot vé budi Qua budi sau khi rita sach
duoc tach 1dy phan vé tring. Vo trang duoc sdy tai
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60°C (Contherm 7100, Newzealand) dén khi dat do
4m khoang 10%. Nguyén lieu kho sau khi xay nho
duoc ray qua sang c6 kich thuéc 1 mm. Mau duoc
bao quan trong bao trang nhom & nhiét do -18°C dén
khi sit dung.

Trich Iy mdu: Bé sung 40 ml nuéc cit vao coc
thity tinh 100 ml da c6 chira 2 g bot vé budi. Hon hop
duoc khudy déu va duoc hiéu chinh pH bing NaOH
2M va HCI 2M dén khi dat pH 4. Mau duoc gia nhiét
trong bé 6n dinh nhiet (WNB 14, Memmert — Dtc),
khi nhiét @6 tam ctia mau dat 50°C,enzyme Celluclast
1,5L duoc b6 sung. Sau 1 gio thiy phan, mau duoc
bat hoat enzyme & 90°C trong 5 phut. Tiép theo, mau
duoc ly tam tai 5.000 vong trong 10 phut bing may (Z
206 A, Hermle Labortechnik — Ptc). Sau ly tam,
phan dich trong duoc bdo quan chin sang tai nhiét
do 5 - 7°C. Phan can con lai duoc bé sung théem 40 ml
ethanol 50%. Sau 60 phut trich ly tai nhiét @6 60°C, mau
duoc ly tam tai 5.000 vong trong 10 phut. Dich chiét thu
duoc sau 2 1an trich ly duoc tron déu, dinh mtc va
tién hanh phan tich trong ngay.

2.2.2 Khao sat ty Ié enzyme bo sung

Vo6 budi duoc trich ly theo quy trinh da trinh bay
trong muc 2.2.1; trong d6 yéu t6 thi nghiém 1a ty le
enzyme b6 sung gdm 3 mutc 1a 0,5%, 1% va 1,5%. Ham
luong polyphenol tong s6, ham luong naringin va kha
nang chong oxy héa (DPPH) cuda dich trich & méi
muc thi nghiém dugc phan tich. Thi nghiém duoc lap
lai 3 Ian.

2.2.3. Khdo sat nhiét do thuy phan

Vo budi duoc trich ly theo quy trinh da trinh bay
trong muc 2.2.1; trong d6 yéu t6 thi nghiém la nhiét
do thiy phan gém 3 muc 45, 50 va 55°C; ty 1é enzyme
bd sung la két qua thi nghiém muc 2.2.2 Ham luong
polyphenol tong s6, ham lwong naringin va kha ning
chong oxy hoa (DPPH) cta dich trich & moéi muc thi
nghiém dugc phan tich. Thi nghiém duoc 1ap lai 3
lan.

2.2.4. Khdo sat thoi gian thiy phan

V6 budi dugc trich ly theo quy trinh da trinh bay
trong muc 2.2.2; trong d6 yéu t6 thi nghiém Ia thoi
gian thiy phan gém 4 mutc 0,5, 1, 1,5 va 2 gio; nhiét
do thay phan 1a két qua thi nghiém muc 2.2.3. Ham
luong polyphenol téng s6, ham lwong naringin va kha
nang chong oxy héa (DPPH) cta dich trich & moi
muc thi nghiém dugc phan tich. Thi nghiém dwoc lap
lai 3 1an.
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2.2.5. So sanh phuong phap trich Iy

V6 buoi duoc trich ly theo 2 phuong phap khac
nhau gdm: (1) phuong phép trich ly st dung ethanol
50% c6 ho tro enzyme (thuc hién theo quy trinh nhu
trong thi nghiém muc 2.2.4) va (2) phuong phap
trich ly chi st dung dung moéi la ethanol 50%. Phuong
phap 2 duoc thuc hién nhu sau: phoi tron 2 g bot vo
budi voi 40 ml ethanol 50%. Sau 60 phut trich ly tai
nhiét d6 60°C mau duoc ly tam tai 5.000 vong trong
10 phut. Dich thu duoc sau d6 duoc dinh mirc. Mau
duoc loc qua gidy co duong kinh 16 15 - 20 pm; dich
trich thu duoc tién hanh phan tich trong ngay. Ham
lwong polyphenol tdng s6, ham lwong naringin va kha
ning chong oxy héa (DPPH) cua dich trich & moi
muc thi nghiém dugc phan tich. Thi nghiém duoc lap
lai 3 lan.

2.3. Phuong phap phan tich

Ham leong polyphenol tong so- Phuong phap
phan tich dwoc tham chiéu theo Singleton ef al
(1999). 1 ml dich trich duoc tron déu voi 5 ml Folin -
Ciocalteu 10%. Sau 5 phut, 4 ml Na,CO, 7,5% duoc bo
sung vao trong mau va tron déu. Mau duoc dé yén
trong t6i & nhiét do phong trong 60 phuat. Do hap thu
anh sang ctia mau duoc xac dinh & budc song 765 nm
bing may do quang phé UV-Vis (Jasco V-730, Nhat
Ban). Ham luong polyphenol téng s6 dugc thé hién
la mg GAE/g chat kho. Axit galic 1a chat chuin dung
dé xay dung phuong trinh duong chuén.

Khi nang chong oxy héa DPPH: Phuong phap
phan tich duwoc tham chiéu theo Thaipong ef al
(2006). Hoa tan 24 mg DPPH trong 100 ml ethanol
nguyen chat. Dung dich nay ti€p tuc duoc pha loang
voi ethanol dén khi c6 do hap thu OD 1,1 & budc
s6ng 517 nm. 200 ul dich trich mau duoc tron voi
3.800 ul dung dich DPPH réi dé trong bong t6i 30
phut. Mau duoc do do hdp thu quang & budc séng
517 nm bang may do quang phé UV-Vis (Jasco V-730,
Nhat Ban). Kha niang chong oxy hoa duogc tinh dya
trén phuong trinh duong chuén axit ascorbic va thé
hién la mg AAE/g chat kho.

Ham Iirong naringin: Phuong phap phan tich
duoc tham chiéu theo Davis ef al (1947). Lay 0,2 ml
mau cho vao binh dinh muc ti€p tuc cho 0,2 ml
NaOH 4 N; tiép theo dung ethylen glycol dinh mitc
thanh 10 ml, dung may vortex tron déu. D€ yén mau
trong toi & nhiét do phong 15 phut; sau d6 do hap thu
anh sang ctia mau duoc do mat do quang & 420 nm
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biang may do quang phé UV-Vis (Jasco V-730, Nhat
Ban). Ham luong naringin duoc tinh duwa trén
phuong trinh duong chudn naringin va thé hién 1a
mg NE/g chat kho.

2.4. Xtr Iy thong ke

Cac két qua phan tich trong cac thi nghiém duoc
thé hién dudi dang gi4 tri trung binh do6 léch chudn.
Phan mém JMP 13.0 dugc stt dung dé xac dinh su
khac biét thong ké cta cac so liéu phan tich tai
p<0,05. Thi nghiém duoc lap lai 3 14an.

3. KET QUA VA THAO LUAN
3.1. Khao sat ty 1& enzyme b3 sung

Ham luong céc hop chat khang oxy héa ctia dich
trich 1a khac nhau khi ty 1é enzyme bé sung 1a khac
nhau. Ty 1é enzyme ting tir 0,5% dén 1% da lam ting
ham luwong polyphenol ctia dich trich tir 18,36 1én
19,02 mg GAE/g chat kho, kha niang chéng oxy hoa
tang tir 1,96 dén 2,03 mg AAE/g chat kho, ham luong
naringin tang tir 5,05 dén 5,25 mg NE/g chat kho
(Hinh 1). Tuy nhién, khi ty 1¢ enzyme bé sung tiép
tuc tang thi cic chi tiéu phan tich nhu ham luong
naringin, kha ning chong oxy héa lai c6 su thay ddi
khong nhiéu; rieng biet ham luong téng polyphenol
giam.

@ Narogin (g NE /5 chi Kh)

BTPC (mg GAE / g chat khé)
v ¥ ¥

Ham hrong (mg/g chat kho)

N
=
Ty I¢ enzy m‘e bo sung (%)

Hinh 1. Anh huéng ciia ty & enzyme Celluclast 1,5L
dén ham luong cac hop chat khang oxy héa cé trong
dich chiét vo budi

Céc ky tir khdc nhau trén hinh (3, b, ¢, ...) thé
hién s khic biét co y nghia thong ké gitta cidc
nghiém thirc ¢ do tin cdy 95%.

LS

0.5

Trich ly cac hop chat phenolic véi su hé tro cta
enzyme tir cac nguon phu phdm phu thudc vao kha
nang clia enzyme c6 thé phan cat hoac lam yéu cac
lien két & thanh té€ bao, lam cho cac hop chat
phenolic trong t€ bao duoc thoat ra ngoai (Li ef al,
2006; Pinelo et al, 2006). Trong té bao thuc vat,
polyphenol co thé lién két véi cac polysaccharide ctia
thanh té bao thong qua cac lién két hydro hoac lien
két ki nuéc (Pinelo ef al, 2006). Trong vé budi co
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chtta nhiéu pectin (Liew et al, 2016), cellulose (Zain
et al, 2015). Su lien két gitta cac hop chat
polysaccharide nay tao thanh mot mang ludi khong
gian “nh6t” hop chat polyphenol vao trong nit mang
(Le Bourvellec et al, 2004). B sung enzyme
Celluclast 1,5l da giup giam ham luwong pectin,
cellulose; dan dén cac lién két trong thanh té bao co
thé bi dut gay hodc 16ng 180, gitp dung moi dé tiép
xtc voi hop chat phenolic lam ting kha nang trich ly
polyphenol. Ty 1é enzyme Celluclast 1,5 b sung 1a
1% cho hiéu qua cao & tat ca cac chi tieu theo doi.

3.2. Khao sat nhiét do thiy phan

Sy thay déi ctia nhiét do thay phan da tac dong
dén ham luong cac hop chat khang oxy hoéa cé trong
dich trich (Hinh 2).

ODPPH (g AAE / g chét kho)
S Naringin (mg NE / g chit kho)
BTPC (ng GAE / g chit kho)

x

Ham hrong (mg / g chat kho

55

50
Nhi¢t d¢ thuy phan (°C)

Hinh 2. Anh huéng ciia nhiét @6 thity phan dén
ham luong céc hop chit khang oxy héa cé trong
dich chiét vé budi

Céc ky twr khdc nhau trén hinh (a, b, c, ...) thé
hién s khic biét c6 y nghia thong ké gita cidc
nghiém thirc ¢ do tin cdy 95%.

Mau c6 kha ning chong oxy cao nhat 1a 2,05 mg
AAE/g chat kho; ham lwong naringin cao nhat1a 5,17
mg NE/g chat kho va ham luong polyphenol cao
nhat 1a 19,03 mg GAE/g chat kho khi mau duoc thiy
phan & nhiét do 50°C (Hinh 2). Nhiét do tang co thé
da giup lam vo cac lien két giita hop chat
polyphenol va mot s6 thanh phan khac trong
nguyén liéu nhu duong, protein hodc cac dan xuat
polymer cua chinh chung tir d6 gitp giai phong duoc
nhiéu polyphenol (Prasad et al, 2011). Hon nita, do
mobi mot enzyme chi hoat dong tot nhat & nhiét do toi
uvu nhat dinh. Trong khoang nhiét do t6i uu cta
enzyme khi tang nhiét do thiy phan thi toc do phan
ung ciing ting l1én do cac phan tir enzyme c6 dong
ning l6n hon, ting cuong kha ning tiép xuc giita
enzyme va co chat. Tuy nhién, khi nhiét do thay
phan ting trén 55°C da co6 tac dong nguoc dén ham
luong cac hop chat khang oxy hoéa cé trong dich
trich, luc nay duoéi tac dong ctia nhiét do co thé mot
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s6 hop chat nhay cam véi nhiét da bi suy gidm. Nhiét
do thay phan 50°C cho hiéu qua qua trinh trich ly cao
hon so véi cac nhiét do con lai.

3.3. Khao sat thoi gian thily phin

Ham luong cac chat khang oxy hoa c6 trong
dich trich vo budi ting dan khi ting thoi gian thay
phan (Hinh 3). Ham luong naringin, polyphenol va
kha nang chong oxy hoa cta dich trich déu chiu tac
dong bai thoi gian thay phan. Khi thoi gian tang tir
0,5 dén 1,5 gi¢ da 1am tang ham luwong polyphenol tir
17,34 len 18,67 mg GAE/g vat chat kho; ham luong
naringin tang tir 4,62 lén 5,77 mg NE/g chat kho.
Tiép tuc tang thoi gian trich ly thi ham luong cta ca
hai chi tiéu theo doi nay déu giam. Kha nang chéng
oxy hoa cta dich trich ting dan tir 1,65 dén 2,04 mg
AAE/g chat kho khi ting thoi gian thay phan tir 0,5
dén 1,0 gio; trong khi d6 tai 1,5 gio va 2 gio thay
phan thi gia tri nay lai gidm. Enzyme can thoi gian
nhat dinh dé thay phan pectin, cellulose; do do, khi
tang thoi gian thuly phan da giup ting hiéu qua qua
trinh trich ly. Tuy nhién, khi thoi gian thity phan qua
dai c6 thé cac hop chat polyphenol duoc trich ly da ra
tiép xuc véi oxy, dan dén xuat hién phan tng oxy hoa
lam gidm chat luong dich trich. Thoi gian thdy phan
1 gi¢ cho dich chiét co cac chi tiéu theo doi dat gia tri
cao va duoc chon lam két qua thi nghiém.

ODPPH (mg AAE /g chit khé) ®Naringin (mg NE / g chat kho)
21 BTPC (mg GAE / g chat kho) 2’

b a’

g chat

Ham hrong (mg

Tha émn thuay plldul(;lid)
Hinh 3. Anh huéng ciia thoi gian thity phan dén ham
lwong cac hop chit khang oxy héa cé trong dich
chiét vé budi

Céc ky tir khdc nhau trén hinh (a, b, ¢, ...) thé
hién sur khic biét c6 y nghia thong ké gitta cdc
nghiém thiic ¢ do tin cdy 95%.

3.4. So sanh phuong phap trich ly c¢6 va khong
c6 hd trg enzyme

Su ho tro ctia enzyme da giup lam tang hiéu qua
qua trinh trich ly, trong d6 kha niang chong oxy héa
ting tir 1,69 1én 2,04 mg AAE/g chat kho; ham luong
naringin ting tir 4,74 lén 5,22 mg AAE/g chat kho,
ham luong t6ng polyphenol ting tir 16,12 len 19,03
mg GAE/g chat kho (Hinh 4). Trong nhiéu nghién
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cttu trude d6, ciing cho thdy tng dung enzyme gidp
cai thién kha nang trich ly polyphenol, kha nang
chéng oxy hoéa cta cac nguyeén liéu phu phdm nong
nghiép (Puspita ef al, 2017; Hong et al, 2013;
Gomez-Garcia et al,, 2012).

ODPPH (ing AAF/g chit kho)

O Naringin (mg NE/g chat kho)
* TPC (g GAE/g chat kho)

B
o L[]

Ethanol 50 %

Ham hrong (mg/g vat chat kho)

Enthanol 50%-Enzyme
Celluclast 1.5L
Phwong phap trich ly

Hinh 4. Anh huéng ctia phuong phép trich ly dén
ham luong cac hop khang oxy héa trich ly tir vd
tring qua budi

Ghi chu: Céc ky tir khdc nhau trong cung 1 dinh
dang cot thé hién két qua thong ké gita cdc gid tri Ia
khong khac biét tai p<0,05. N=3

4. KET LUAN VA KIEN NGHI

Cac yéu t60 nhu ty 1é enzyme Celluclast 1,5L,
nhiét d6 thily phan va thoi gian thiy phan anh huong
c6 v nghia thong ké dén ham luong polyphenol, ham
lwong naringin va kha niang chong oxy hda ctia dich
trich ly tir phan vo trang cta qua budi; tit ca cac chi
s6 danh gia nay c6 gia tri 16n nhat 1a 19,025 mg
GAE/g chat kho, 5,77 mg NE/g chat kho va 2,04 mg
AAE/g chat kho, tuong tmg lan luot; tai diéu kién
thity phan 1a ty 1é enzyme bd sung 1%; nhiét do thay
phan 50°C trong 1 gio.
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ENZYME - ASSISTED EXTRACTION OF NARINGIN AND POLYPHENOLS FROM POMELO PEEL

Nguyen Le Hoang Thai, Hoang Quang Binh,

Ho Thi Thao My, Katleen Raes, Le Trung Thien

Summary

On an industrial scale, most of the pomelo peel are discarded after the processing; however, according to
many studies, most polyphenols are concentrated in by - products. Currently, enzyme extraction is
considered a friendly method, helping to improve the efficiency of the extraction of valuable compounds
from pomelo peels. This study determined the effects of factors such as the Celluciast enzyme 1.5L ratio,
hydrolysis temperature and hydrolysis time on the efficiency of extraction antioxidant compounds from
white pomelo peel. Research results showed that all factors were studied affect the polyphenol content,
naringin content, and antioxidant capacity of the extract at p <0.05. The extraction condition was 1% enzyme
ratio; hydrolysis temperature 50°C for 1 hour gave the sample with the highest total polyphenol content
19.025 mg GAE/g dry matter, antioxidant capacity 2.04 mg AAE/g dry matter, and highest naringin content
5.77 mg NE/g dry matter. The results of this study show the potential of using enzymes in assisting the
extraction of valuable compounds such as polyphenols from agricultural by - products.
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