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Tom tit

am sanh (Citrus sinensis) khé dwa vao ché bién cong nghiép vi nede

cam bj dding do chat naringin. Chat ndy c6 thé dwoc loai bé bang cach

sit dung enzyme naringinase. Nuéc cam sau khi dwoc khir chat ding cé
thé ché bién ra nhiéu loai san pham khéc nhau. Vi vy, muc dich ciia nghién
civu la tim diéu kién thich hop cho enzyme naringinase thity phdn naringin
trong miede cam. Trong qud trinh thily phan cé nhiéu yéu té anh hwéng nhw
nhiét g, pH, nong dé enzyme va thoi gian. Két qua nghién civu cho thay: nhiét
dé, pH, nong dé enzyme va thoi gian thich hop cho enzyme naringinase thiy
phan naringin trong nuwoc cam la 50°C; 4,0, 0,2% va 1,5 gio.

Tir khoa: nuwoc cam, thuy phan, naringin, naringinase.

Abstract

Orange juice is difficult to process industrially because it is bitter due to
naringin. This substance can be eliminated using the enzyme naringinase.
Orange juice, after being de-bitter, can be processed into many different
products. Therefore, the aim of the study is to find suitable conditions for the
enzyme naringinase to hydrolysis naringin in orange juice. In the hydrolysis
process, there are many influencing factors such as temperature, pH, enzyme
concentration and time. The study results showed that the appropriate
temperature, pH, enzyme concentration and time for the enzyme naringinase
to hydrolysis naringin in orange juice were 50°C and 4.0, 0.2% and 1.5 hours.

Keywords: orange juice, hydrolysis, naringin, naringinase.

1. GIOI THIEU trién nhiéu nhat trong thoi gian qua do lién
Theo S& Nong nghiép va Phat trién nong  tuc nhiéu nam gia cam sanh trén thi trudng 6n
thon tinh Vinh Long, cdy cam sanh la mot di\nh 0 muc kha cao (trung binh hon 10.000
trong nhirng loai cdy an trai c6 téc do phat dong/kg). Cung vdi do, nh:c‘l vuon ap dung
ky thuat canh tdc md&i c6 thé nang nang suat

" Truong Dai hoc Ciru Long o cam sanh 18n tir 70 dén 100 tdn/ha (7 d¢én 10
" Nguoi chiu trach nhiém bai viet: Tran Ngoc Diép
(Email: tranngocdiep@mku.edu.vn)

tdn/cong).
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Vi ning suit cao cong véi gia ban
tot nén nguoi tréng cam sanh thu 1gi nhuén
cao, binh quan 300 dén 500 triéu déng/ha/
nam. D6 chinh 14 nguyén nhan lam cho
nhiéu nguoi d6 x6 trong cam va thué thém
dat, ké ca dat trong laa dé trong cam sanh,
day gia thué dat ting 1én tir 7 dén 9 triéu
ddng/cong/nam.

Hién nay, toan tinh Vinh Long c¢6 hon
17.000 ha cam sanh, ting gan 3.000 ha so
nim 2020. Cam sanh duogc trong nhiéu nhét
tai huyén Tra On (gﬁn 10.000 ha), huyén Tam
Binh (hon 3.300 ha), huy¢n Viing Liém (hon
2.800 ha) (Huy, 2023).

Theo 6ng Nguyén Vin Liém, Pho Giam
dbc S& Nong nghiép va Phat trién néng thon
tinh Vinh Long cho biét, trong san xuat nong
nghiép n6i chung va ddi véi cdy cam sanh noi
riéng, nganh nong nghi¢p luén quan tam tu
van hd tro k¥ thuat, khuyén cao déy du héng
nam cho nong dan thong qua cac cudc tap
huén, hoi thao, thong bao gia ca hang hoa
nong san... nhung co6 1€ do lgi nhuan trudce
mat thu dugc tir viée trong cam sanh trong
thoi gian qua 1 kha cao nén nhiéu ba con da
“chay theo” ciy trong nay.

Thuc té, dé chuyén déi co cau cay
trong, nong dan ludén chon cay cé hiéu qua
kinh té cao trong thoi diém trudc mat. Cam
sanh 1a loai cdy d& trong, thich nghi véi
nhiéu loai dat nén dugc ndéng dan trong nhiéu
(Huy, 2023).

Mit khéc, cam sanh la loai qua chi ti€u
thu ndi dia va con phai canh tranh voi nhiéu
loai cam nhap khau tr cadc nude. Cam sanh
hién chi phu hop dé dung twoi, kho dua vao
ché bién cong nghiép nén ciing han ché vé
tiéu thy. Véi viéc néng dan chuyén ddi 6 at
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mot cach ty phat nhu thoi gian qua khién san
lugng cam sanh du thira, h¢ luy 1a bi rot gia
gay thua 16 cho ngudi san xuat.

Cam sanh kho dua vao ché bién
cong nghiép vi nudc cam bi ding do
chat naringin (Kefford, 1990). Naringin
la mot glycoside flavonoid, c¢6 tén khoa
hoc la 4°,5,7-trihydroxyflavonone-7-
rhamnoglucoside, da dugc phat hién, mo ta
cAu trac phan tir vao nim 1928, duoc phan
1ap tir trai cay ho cam, quyt va 1a ngudn gbc
tao ra vi dang cua chung. Khéi lugng phan
tr cua naringin 1a 580,5 g/mol véi cong thic
phanttrla C _H,,O, (Tripoli E. et al., 2007).
Vi dang do naringin mang lai trong san xuat
nudc ép trai cay c6 mui c6 thé duge loai bo
bang cach str dung enzyme naringinase (Ho
PCetal., 2001), nudc cam da dugc khir chat
dang ché bién ra cac dang san pham khac nhu
nudc cam ép, mut dong cam, nude cdt cam
mat ong,... nham da dang héa san pham dugc
ché bién tir nude cam, tim dau ra, nang cao
gida tri cho trai cam sanh Vinh Long.

Naringinase la mot enzyme duoc
st dung trong san xut thwong mai nudc
trai cay c6 mui. Enzyme naringinase thuy
phan cac hop chét naringin, hop chit co
vi ding trong nudc cam. Enzyme nay
chtra ca a-L-rhamnosidase (EC 3.2.1.40)
va B-D-glucosidase (EC 3.2.1.21).
Naringin c6 thé duoc thuy phan boi a-L-
rhamnosidase tao ra rhamnose va prunin
(4,5,7-trihydroxyflavonone-7-glucopy -
ranoside), hodc boi B-D-glucosidase tao ra
prunin. Dé viéc st dung enzyme naringinase
thuy phéan naringin trong nudc cam hi¢u
qua can tim diéu kién nhiét do, pH, n@)ng do
enzyme va thoi gian thuy phan thich hop.



TAP CHi KHOA HOC BAI HOC CUU LONG

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén vit liéu va hoa chit

Cam sanh (Citrus sinensis) c6 nguon
gbc tir huyén Tam Binh, tinh Vinh Long.
Nguyén liéu cam dugc chon ¢ do chin phu
hop, dong déu vé kich thudc va mau sic,
khong c6 dau hiéu hu héng. Trong luong
trung binh khoang 200-250 gr/qua. Dich qua
c6 ham luong tong chit ran hoa tan khoang
10%, acid téng b6 1,1%.

Hinh 1: Qua cam sanh

Enzyme naringinase c¢6 ngudn goc tir
Aspergillus niger ciia cong ty XI'AN AOGU
BIOTECH CO., LTD Trung Qudc.

2.2 Phuwong phap nghién ciru

2.2.1 Khao sat anh hwéng nhiét do va
pH dén qua trinh thiiy phan naringin trong
nwée cam bang enzyme naringinase

Muc dich cta thi nghiém nham xac dinh
nhiét d6 va pH t6i vu cho enzyme naringinase
hoat dong thity phan naringin dé giam d6 déng
ctia nudc cam dén mire thip nhét c6 thé. Dich

qua sau khi trich ly s& dugc bo sung enzyme
naringinase voi nong do 1% va diéu chinh pH
v61 cac muc do 3,0; 3,5; 4,0; 4,5 va 5,0. Sau
d6 tién hanh thuy phan trong waterbath & cac
mrc nhiét d6 40; 45; 50; 55 va 60°C. Mau sau
khi thuy phan s€ dugc phan tich ham luong
naringin con lai, tir 6 x4c dinh hiéu qua thuay
phén cuia enzyme naringinase.

2.2.2 Khio sat anh huéng ciia ndng
dd va thoi gian dén qua trinh thily phén
naringin trong nuwéc cam bang enzyme
naringinase

Muc dich cua thi nghiém nham xéc dinh
ndng do enzyme bd sung va thoi gian thuy
phén t6i uvu cho enzyme naringinase hoat
dong. Dich qua sau khi trich ly s& dugc bd
sung enzyme naringinase voi cac muc dg 0,1;
0,2 va 0,3%. Nhiét do va pH duoc diéu chinh
theo két qua duoc chon cua thi nghiém 1. Sau
d6 tién hanh thay phan trong waterbath véi
cac muc thoi gian 1,0; 1,5 va 2,0 gio. Mau sau
khi thuy phan s€ dugc phan tich ham luong
naringin con lai, tir 6 x4c dinh hi¢u qua thuy
phén ctiia enzyme naringinase.

2.3 Phwong phap phéan tich

Phuong phéap phan tich ham lugng
naringin dugc tham chiéu theo Davis (1947).
Str dung micropipet chuyén 0,2 mL méu cho
vao binh dinh muc 10 mL, tiép tuc cho 0,2
mL NaOH 4M vao binh dinh mirc va lic déu.
Sau do, cho ethylene glycol vao dén vach dinh
muc 10 mL. Dé yén mau trong tdi & nhiét do
phong (29 — 31°C) trong 15 phut; sau d6, mau
duge do d6 hip thu quang phd & budc song
420 nm. Dya vao phuong trinh duong chuan
naringin, ham lugng naringin dugc tinh theo
don vi mg NE/100g mau.

Gia tr1 OD
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Hinh 2: Phwong trinh dwong chuin naringin

Cong thire tinh Hiéu qua thiy phan naringin (%)

Ham lugng naringin trudce thiy phan - ham lugng naringin sau thiy phan

H% =

x 100

Ham luong naringin trude thuy phan

2.4 Xir Iy s0 liéu

St dung phan mém Excel va
STATGRAPHICS Centurion XVI dé tinh
toan, thong ké s6 liéu, kiém dinh bang LSD
v&1 muce y nghia 95%.

3. KET QUA - THAO LUAN

3.1 Anh hwéng nhiét d6 va pH dén qua
trinh thiy phin naringin trong nuwéc cam
bang enzyme naringinase

Enzyme naringinase dugc su dung trong
san xudt thuong mai nudc trai cdy co6 mui.
Naringin c¢6 nhiéu trong trai ciy chua truéng
thanh nhung nong do ciia nd giam khi qua
chin. P9 dang cua dich qua ép sau khi xtr ly
bing enzyme giam di rat nhiéu do tinh ding
cua prunin nhé hon naringin khoang 1/3. Nho
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vy, nudc cam giam vi dang (Munish P. &
Uttam C. B., 2000).

Theo cac nghién ctru va 1y thuyét vé cac
yéu t6 anh hudng dén dong hoc enzyme thi
nhiét do, pH, n6ng dd enzyme va thoi gian la
4 nhén t6 quan trong anh huodng 16n dén qua
trinh thuy phan. Trong pham vi dé tai nay,
st dung enzyme naringinase tu Aspergillus
niger cua cong ty XI'AN AOGU BIOTECH
CO., LTD Trung Qudc dé thyuc hién qu4 trinh
thity phan naringin. Dé qua trinh thity phan
dat hi€u qua cao, dé tai tién hanh khao sat anh
huong cia nhiét do va pH dén hoat dong cua
enzyme naringinase trén co chat nudc cam
(ham lugng naringin trong nudc cam nguyén
lidu 14 36,62 ppm). Két qua thi nghiém duoc
thé hién ¢ Bang 1 va 2.
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Bing 1: Ham lwong naringin con lai (ppm) trong nwéc cam sau thuy phan khi st
dung enzyme naringinase ¢ nhiét d¢ va pH khac nhau

Ham luwgng naringin con lai (ppm)

3,0 3,5 4,0 4,5
40°C 33,29V 31,007 19,12F 23,86 26,71M
45°C 32,147 30,70° 18,14® 22,14H 24,71%
50°C 32,147 30,71° 17,86% 20,14F 22,14
55°C 32,147 31,007 18,71¢ 21,866 25,86
60°C 33,29V I 19,29P 22,86" 27,28N

Cdc gid tri trong bang la két qua trung

binh cua 3 lan lap lai

Cdc chik ci dinh kém khéc nhau thé hién

sw khac biét y nghia théng ké 6 mirc 5%.

Bang 2: Hiéu qua thiy phan naringin (%) khi sir dung enzyme naringinase ¢ nhiét

do va pH khac nhau
Hi¢u qua thuy phan (%)
3,5 4,0
40°C 9,04" 15,35¢ 45,77¢ 34,841 27,06™
45°C 12,23 16,14° 50,46° 39,54h 32,52k
50°C 12,23 16,14° 51,23® 45,00" 39,541
55°C 12,23 15,35¢ 48,91¢ 40,31¢ 29,38!
60°C 9,09" 14,94¢ 47,32¢ 37,58" 25,51

Cdc gid tri trong bang 1 két qua trung
binh ciia 3 lan Idp lai

Cdc chir cdi theo sau khac nhau trong
bang thé hién su khdc biét y nghia thong ké
o murc 5%.

Két qua phan tich thdng ké cho thiy
hai nhan t6 nhiét d6 va pH (p<0,05) c6 su
twong tac 1an nhau. Hai nhan t6 nhiét do va
pH c6 anh hudéng dén hoat dong ctia enzyme
anringinase. K&t qua bang 1 cho thiy, ¢ nhiét
do 50°C va pH 4,0 ham lugng naringin con
lai thdp nhét (17,86 ppm) va dat hiéu qua
thiy phan cao nhat (51,23%) so véi cac

muc con lai. Nhiét do c6 anh huong rat 16n
dén phan tung cta enzyme. Tc d6 enzyme
chi tang dén mot gi61 han nhiét do nhét
dinh, vuot qua gidi han do6 téc do enzyme
s& giam va dan dén muc triét tiéu (Nguyén
buc Luogng, 2004). Vi vay, qué trinh thuy
phan naringin trong nudc cam cua enzyme
naringinase dugc thuc hién tot nhéat & nhiét
do 50°C. Trong mot nghién ctru khac cua
Nguyén Truong Phuong T (2022), enzyme
naringinase khir dang (naringin) trong nuéc
ép budi tot nhat ¢ nhiét 46 55°C.

Dbi voi anh hudng cua nhan té pH, ham
luong naringin con lai & pH 4,0 thp nhat
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s0 voi cac mirc khac. Theo Nguyén Truong
Phuong Tu (2022), enzyme naringinase khir
dang (naringin) trong nudc ép budi tot nhat
& pH bang 4,5. Theo Nguyén Thi Minh Trang
(2009), thi ham lugng naringin s€ giam trong
qué trinh 1én men rugu budi. Pidu nay ching
to cung mot h¢ enzyme nhung trén nhiing co
chat khac nhau thi c¢6 cac diéu kién hoat dong
t6i wu khac nhau va ham luong naringin ciing
c6 thé duoc lam giam bang cac phuong phap
khac nhau.

Tom lai, st dung enzyme naringinase
thuong mai tor Aspergillus niger cua cong ty
XI'AN AOGU BIOTECH CO., LTD Trung
Qudc thity phan naringin trong nudc cam tdt
nhit 14 & diéu kién nhiét do 50°C va pH 4,0.

3.2 Anh huéng ciia nong d va thoi
gian dén qua trinh thity phan naringin trong
nuwée cam bang enzyme naringinase

Ngoai hai yéu t nhiét d va pH, hai yéu
t6 ndng do enzyme va thoi gian ciing c¢6 anh
huéng rat 16n dén kha nang thily phan naringin
trong nudc cam clia enzyme naringinase. Vi
vay, dé tao diéu kién thuén loi cho qué trinh
thuy phan, nghién ctru khdo sat anh hudng
ndng do enzyme naringinase va thoi gian dén
kha nang kha nang thuy phan naringin trong
nudc cam da dugc thuc hién.

Hiéu qua thiy phan naringin theo nong
do enzyme naringinase va thoi gian thiy phan
duogc trinh bay & Bang 3 va 4.

Biang 3: Ham lwong naringin con lai (ppm) khi sir dung enzyme naringinase ¢ nong

do va thoi gian khac nhau

Ham luwgng naringin con lai (ppm)

1 giov 1,5 gio
0,1% 20,236 19,15 19,12¢
0,2% 16,36° 14,258 14,224
0,3% 16,32¢ 14,204 14,214

Cdc gid tri trong bang 1 két qua trung Cdc chit cdi dinh kém khdc nhau thé hién

binh ciia 3 lan ldp lai sw khdc biét y nghia théng ké 6 mirc 5%.
Bang 4: Hiéu qua thity phan (%) khi sit dung enzyme naringinase ¢ nong d va
thoi gian khac nhau

Hi¢u qua thuy phan (%)

Miu 1 giov 1,5 gio: 2 gior

0,1% 44,76 47,71° 47,79
0,2% 55,32° 61,09° 61,16°
0,3% 55,432 61,22 61,20

Cdc gid tri trong bang la két qud trung  sw khdc biét Y nghia thong ké ¢ mirc 5%.

binh ciia 3 lan lap lai Trong diéu kién ndng d6 co chét thich

Cdc chit cdi dinh kém khdc nhau thé hién  hop, thi van tdc phan tng tuyén tinh v6i nong
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d6 enzyme. Tuy nhién khi ndng do enzyme
tang dén mot gidi han, tdc dd phan ing khong
ting 1én nita (Nguyén Trong Can, 1998). Két
qua phan tich théng ké cho thiy hai nhan tb
ndng do enzyme va thdi gian (p<0,05) co su
twong tac 1an nhau. Pong thoi, nhan t6 ndng
d6 (p<0,05) va nhén t thoi gian (p<0,05) cd
su khac biét ¥ nghia thong ké & muc 5%. Hai
nhan t6 ndng do6 va thoi gian déu ¢6 anh huong
dén hoat dong cta naringinase. Két qua Bang 2
cho thay, & nong do enzyme naringinase 0,2%
va thoi gian thuy phan 1,5 gio, ham luong
naringin con lai it hon so véi néng do 0,1% o
cac muc thoi gian 1,0; 1,5 va 2,0 gio. Nhung
khi ting ndng do 1én 0,3%, ham luong naringin
con lai sau qua trinh thiy phan khong co6 su
khéc biét voi 0,2%, phu hop voi nhan dinh cta
Nguyén Trong Can (1998).

Dbi v6i anh hudng cua nhan t6 thoi gian,
ham lugng naringin con lai s€ giam theo thoi
gian, nhung dén mot thoi diém nhat dinh néu
tiép tuc tang thoi gian xir Iy ham luong naringin
con lai giam khong dang ké. Két qua nghién
ctru cho thay thoi gian thiy phan cang dai, higu
qua thuy phan khong cao. Hi¢u qua thuy phan
naringin c6 su khac biét & mirc y nghia thong
ké 5% & tat cac cac mau. Mau thity phan & 1,5
gio, ham luong naringin con lai thap khoang
14,25 ppm, cho hiéu qua thuy phan cao nhét
(61,09%). Trai lai, hiéu qua thuy phan thap
nhat ¢ 1 gid, ham luong naringin con lai cao
nhat khoang 20,23 ppm.

Enzyme naringinase hoat dong tdi uu
& 50°C. Tuy nhién, enzyme ciing d& bi mat
hoat tinh ¢ nhiét d§ nay. Ngoai ra, su tai td
hop gitra aglycon naringenin va disaccharide
neohespespiridose tao thanh naringin xdy ra
trong sudt qué trinh thily phan naringin ciing
anh huong dén hiéu qua thuy phan nudc cam.
Do vay, thoi gian thiy phan dai lam gia tdng

sy tai to hop va su bat hoat enzyme so vOi
kha nang thuy phan naringin cua enzyme
naringinase. Theo Bui Thanh Tinh (2011), ¢
ndng d6 enzyme 15% trong thoi gian 60 phit,
qua trinh thuy phan naringin trong nudc budi
thanh trung t6t nhat. Nhu vay, khi st dung
enzyme trén co chat khac nhau s& co cac diéu
kién hoat dong t6i uu khac nhau.

Toém lat, khi st dung enzyme naringinase
v6i nong do 0,2% trong thoi gian 1,5 gio,
qua trinh thuy phan naringin trong nudc
cam t6t nhat.

4. KET LUAN

Viéc st dung enzyme naringinase dé
thuy phan naringin trong nude cam kha hi¢u
qua. Cam 1a mot nguyén liéu kha doi dao &
Vinh Long dé ché bién thanh cac dang san
pham khac. Qua trinh thiiy phan naringin
trong nudc cam bdi ezyme naringinase mang
lai hi€u qua cao nhét & nhiét d6 50°C, pH 4,0,
v6i nong do enzyme naringinase 0,2% trong
thoi gian 1,5.
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