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NGHIEN CUU QUA TRINH XU LY EN ZYME NHAM
TANG HIEU QUA CHIET TACH DICH OI DE
SAN XUAT NUUC OI coO BAC VA PANH GIA

THANH PHAN DICH QUA THU DUGC
Vé Hong Phuwong', Pham Dirc Chinh?, Vii Ngoc Ha?, Nguyén Minh Tin*

Oi (Psidium guajava) 1a loai cdy an qua dugc phd bién ¢ Viét Nam va cung cap nhiéu
chat dinh dudng cho co thé. Tuy nhién hién nay qua 6i méi chi duoc sir dung & dang qua
tuoi, hodc nudc 6i dong chai. Do dé viéc nghién ciru san xudt nudc 6i co dic 1a mot
phuong an gop phan tao ra san pham co gia tri dinh du’ong cao dong thoi gop phan tao gia
tri gia ting cho qua 6i. Trong quy trinh san xuat nudc qua i cd dic, qua trinh xir 1y enzyme
dong vai trd rat quan trong trong viéc tang hiéu suét tach dich va cai thién tinh chét cua
dich qua thu dugc. Nghién clru nay nham muc dich: Xac dinh céc diéu kién thich hop dé
xtr 1y enzyme dé dat hiéu qua chiét tach dich i cao nhat, dong thoi danh gié so bo tac
dong cua qua trinh xtr Iy enzyme dén cac thanh phan d& bay hoi cta dich qua 6i. Két qua
cho thay, nong do enzyme thich hop khoang 0.018% khdi lugng, nhiét do 45°C, va thoi
gian xu ly khoang 90 phut. Sau qua trinh xir Iy enzyme, ty 18 a-copanene trong thanh phan
huong qua 61 da tang tir 0,33% dén 0,41% va ty 18 p- caryophylene tang tir 0,82 dén 8,41%.

T khoa: Qud 6i, xir Iy enzyme, pectinase, thanh phan dé bay hoi.

I. PAT VAN DPE: khat, tra...). Viét Nam 1a mot nu6e c6 khi
Cay 6i c6 ngudn gdc tir Brazil va 1a héu nhiét déi gié mua, thuan loi cho sy
mot trong nhimng cdy an qua phd bién ¢ sinh trudng va phat trién cua ciy Oi.
cac nudc co khi hau nhiét doi. Qua oi Chinh vi vay viéc da dang hoa cac san
giau vitamin C va cac hop chét pham tir 6i 1a mot diéu can dugc quan
carotenoid, hon thé né con cung cp cho tam. Ngoai cac san pham dang tuoi, keo
co thé cac hop chét chong oxi hoa, vita- va mut... thi nude 6i co dic 1a mot loai
min A, canxi... Dong thoi trong qua 6i co san pham m&i va co gia tri kinh té cao,
chtra cac hop chit hitu co nhu 3-hexen 1- viéc phat trién san pham nay s& gbp phan
ol, a-copanene, [B-caryophylene [I-], tao ra gia trj gia ting cho qua 6i.
nhitng hop chit nay di tao nén mui Trong cac quy trinh san xuat nudc trai
huong thom diu cho qua 6i. Nho gia tri cay co dac, qua trinh xu 1y enzyme s€ lam
dinh dudng tuyét voi va huong vi dac giam do nhdét cua nudc qua, dong thoi
trung, 6i da tré thanh ngudn nguyén lidu pha v& cac té bao mo qua, tao diéu kién
ché bién nhiéu loai san phém da dang nhu thuén lgi dé thu nhan nudc qua voi hi¢u
keo, mut, dd udng (cooktail, nuée giai qua cao hon [2-4]. Hi€u qua cua qua trinh
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xtr Iy enzyme phu thudc vao nong do en-
zyme, nhiét do, va thoi gian xu 1y, tuy
nhién viéc nang cao ning suit can phai
can nhic dén yéu té chit luong san pham
va van dé str dung niang luong. Mic du
khi ting ndng d6 enzyme ciing nhu nhiét
do va thoi gian xur 1y s€ mang lai hiéu qua
thu hoi dich qua, tuy nhién diéu nay sé&
1am mat mat cac thanh phan tao huong
cua dich 6i va tiéu tén ning luong. Can
c6 danh gia so bg tac dong cuia qua trinh
xtr Iy enzyme 1én cac thanh phan nay
nham t4i wu gitra ning sut va chét luong
ctia san pham, dam bao tinh kinh té cta
qua trinh. Vi vay, muc ti€u cua nghién
ctru nay 1a xac dinh cac diéu kién xir Iy
enzyme nham ting hiéu qua thu hoi dich
va danh gia tac dong cua qua trinh xur 1y
enzyme dén mot s thanh phan tao huong
chinh trong qua Oi.

II. VAT LIEU VA PHUONG PHAP

2.1. Nguyén liéu: Oi ging chin duoc
thu hoach tai khu néng trai htru co Tu¢
Vién, phuong Cu Khéi, quan Long Bién,
thanh phd Ha Noi, va bao quan trong ti
lanh tai nhiét dg (-4°C).

2.2. Hoa chit:

- Ché pham enzyme pectinase
(Pectinex Ultra SP-L, Novozymes, Pan
Mach),

- Chat hip phu porapak- Q (50/80
mesh, Supelco, Nhat Ban)

- Dung moi methanol, diethyl ether, n-
pentane (Mecrk, Buc).

2.3. Phuong phap nghién ciru

2.3.1. Phwong phadp cong nghé

2.3.1.1. Xir Iy enzyme: Qua 6i duoc
rira sach, sau d6 duogc cit nho va nghién
nhuyén. Tién hanh xir Iy enzyme tai cac
diéu kién khéac nhau, khéi lvong mdi mau
thi nghiém 13 300 gam. Khi két thuc qua
trinh xtr 1y tién hanh gia nhiét khéi dich
1én 90°C trong 5 phuat dé bat hoat enzyme.
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Khéi nghién cui 6i dugc ly tAm tai nhiét
do 15°C, trong vong 15 pht, tbc d6 quay
2000 rpm dé tach dich 6i. Riéng v6i miu
dbi chimg, khong xur 1y enzyme, tién
hanh ly tAm tach dich ngay khi da khéi
luong mau.

2.3.1.2. Hiéu qua tich dich éi (H):
Thé tich dich 6i thu dugc tinh trén mot
don vi khéi lugng thit qua, ml/g

2.3.1.3. Thu nhdn cdc thanh phan
hirong: Cac thanh phan tao huong trong
dich 6i duoc tach bang phuwong phap hap
phu. Cot hép phu dugc st dung co chiéu
cao 60 cm, duong kinh 3 cm va chua 20
gam chit hip phu porapak-Q. Khi tién
hanh thi nghi¢m, 100 ml dich di duoc pha
loang vd&i 400 ml nudc, va cho chay qua
cot hap phu. Sau khi qua trinh hip phu
két thiic, tién hanh nha hip phu bang 300
ml hon hop dung moi n-pentan va dietyl
ete (ty 1& 1/1), hon hop thu duge sau qua
trinh nay duoc dem chiét va 1am khan dé
loai bé nudc. Hon hop sau lam khan sé
duoc dem tién hanh c6 dic & ap suét chan
khong tai 39,5°C trudce khi dua di phan
tich.

2.3.2. Phén tich cdc thanh phdn tao
hwong: Pha tinh cua GC la c6t mao quan
DB-5ms duong kinh 0,25 mm, dai 30 m,
16p film pha tinh 1a 0.25 um. Pha dong la
khi heli véi tbe do 1,5 ml/phut. Khi bét
dau bom mau, gitr nhiét do cua 1o & 70°C
trong vong 2 phut, nang nhiét do cua 10
véi toe do 3°C /phat dén 230°C va gitr
trong 10 phat. Vi MS, nhiét d§ cua
ngudn ion hoa 1a 200°C [8].

I1I. KET QUA VA THAO LUAN

3.1. Nghién ciru dnh huwéng cua
gﬁng do enzyme dén hiéu qua tach dich
oi

Hinh 1 cho thdy hiéu qua cua xir 1y en-
zyme so voi viée khong str dung enzyme
ma chi ly tdm chiét tach dich don thuan.
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Hiéu qua chiét tach dich 6i tang tir 0,367
ml/g d6i voi mau khong xir 1y enzyme

Nhiet do xwrl¥: 45°C  Thei gian xur Iy: 60 phat

0,006

Nong dj enzyme, *okhoi lrgng

dén trén 0,6 ml/g doi véi cac mau co xu
1y enzyme.

0.757
0.753

[Y VALUE]20

Hinh 1. Anh hwéng ciia nong dé enzyme dén hiéu qud tich dich éi

Tuy nhién, khi ting ndng d6 enzyme
tir 0,018% 18n 0,024% khdi lwong muc
tang hi€u qua tach chi tang nhe tr mirc
0,753 ml/g dén 0,757 ml/g. Vi vay c6 thé
chon nong dd enzyme thich hop 1a
0,018% dé tién hanh céac thi nghiém tiép
theo. Viéc ting nong do enzyme cho qua
trinh xir 1y 12 khong can thiét, bai vi khi
d6, phan enzyme du thira s& 1am ting do
nhét cua dich qua [8].

3.2. Nghién ctru anh hwéng cua
nhiét d§ xir Iy enzyme dén hiéu qua

chiét tach dich 6i

Anh hudng cta nhiét d6 u dén hiéu
qua tach dich 6i dugc thé hién trén hinh
2. Khi nhiét d6 tang tir 35°C dén 50°C thi
hiéu qua tach chiét dich 6i tang tir va hiéu
qua tach dich dat cuc dai tai 50°C, tuy
nhién khi xtr Iy enzyme & nhiét d 55°C,
hiéu qua tach tach chiét dich 6i giam
manh. Piéu nay 14 do tai nhiét d6 cao mot
phan enzyme bi bat hoat khong tham gia
>5110 tac cho qua trinh thuy phan thit qua
Ol.
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Nong do enzyme: 0,018% K1 Thei gian xik I¥: 60 phiit
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Hinh 2. Anh hwéng ciia nhigt dé dén hi¢u qud tich dich 6i

D6 thi hinh 2 cling chi ra rang nhiét do
thich hop dé xur Iy enzyme thit qua 6i 1a
45°C, vi¢c tang nhiét do xu ly 1a khong
can thiét vi hiéu qua tach dich ting khong
dang ké dong thoi gy tidu ton ning
lugng cting nhu lam bay hoi cac thanh
phan huong trong dich qua 6i.

3.3. Nghién ctru 4nh hwéng ciaa thoi
gian xir Iy dén hiéu qua tach dich o6i

Hinh 3 cho thdy anh huong cua thoi
gian xir Iy enzyme dén hiéu qua tach dich

qua i, khi tang thoi gian xr 1y thi hiéu
qua tach dich tang, nhung khi tang thoi
gian xtr 1y tir 50 phat dén 70 phat hiéu
qua tach dich tang khong dang ké. S¢ di
nhu vay 1a do véi mot lugng enzyme du
16n dua vao xur Iy dich qua, sau mdt thoi
gian nhéat dinh, néng d6 co chat va téc do
hoat héa cia enzyme bi giam. Khi do, du
c6 tang thoi gian xur 1y, hiéu qua dem lai
ciing khong déng ké.

Nong do enzyme: 0,018% Kkl Thei gian xir I¥: 60 phit
0.8
0.75 A - ®
- 0.756
75
E P 0.753
B
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0.703
0.65 g
0.647
0.6
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Nhiét d¢ u, °C

Hinh 3. Anh hwéng ciia thoi gian xiv Iy dén hiéu qua tach dich éi.
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Vi vay can lya chon thoi gian phan
g hop 1y dé qua trinh thily phan dién ra
hiéu qua. d6i véi thit qua 6i néu ndng do
enzyme xtr 1y khoang 0,018% khdi lugng
thoi gian xir Iy ¢6 thé dimg tai thoi diém
90 phut.

3.4. Nghién ctru dnh huwéng cia qua
trinh xir Iy enzyme dén ty 1¢ cia mot s6
thanh phin tao hwong chinh trong
dich 6i

Hinh 4 d3 thé hién sy thay doi cua ty
1¢ mot s6 hop chat tao huong chinh trong

Hexanal

u-copanene
Cinamyl axetat

Cinamyl ancol

dich qua 6i. Két qua cho thiy, céac ty 18
cac ancol chinh trong thanh phan chat dé
bay hoi cta dich 6i nhu 1-hexanol, (Z)-
3-hexen-1-ol, 1-hexanol va hexanal déu
bi suy giam sau qua trinh xtr ly enzyme.
Nguyén nhan 1a do cac ancol dé bi bay
hoi trong diéu kién nhiét d6 cao va mot
s0 ancol da bi este hoa trong thoi gian dai.
tang ty 1& cta thanh phan este 14 cinamyl
acetat (ttr 0,78% 1én 1,38%) va sy giam
clia cinamyl ancol dd kiém chimg sy
dung dan cua nhan dinh nay.

BMauxuly enzvine  OMau doi chimg

=
p-caryophyliene G220

1
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——
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(Z) 3-hexen-1 -ol !
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Hinh 4. Anh hwéng ciia qud trinh xiv I enzyme dén ty 1¢ mgt so thanh phin
dé bay hoi trong dich qud oi.

Trong khi d6, ty 1é cac thanh phan tao
nén mui huong dac trung cua qua la a-co-
panene trong thanh phan huong qua 6i da
tang tir 0,33% dén 0,41% va ty 1& B-
caryophylene ting tir 0,82 dén 8,41%.,
Nguyén nhan chinh 1a do qua trinh xr 1y
enzyme di pha v& lién két mo qua, giai
phong cac thanh phan nay ra khoi ciu
trac thit qua 6i.

IV. KET LUAN
Qua trinh nghién ctru da thu dugc cac

két qua chinh dé ting duogc hiéu sut chiét
tach nudc 6i cao nhat. Piéu kién thich
hop dé xir Iy enzyme cui qua 6i: Nong do
enzyme 0,018% khéi luong, thoi gian xir
1y 90 phut, nhiét do xu 1y 1a 45°C, khi d6
hiéu qua tach dich 6i dat 0,76 ml/g. Véi
diéu kién xir Iy nay, ty 1¢ mot sb ancol
trong thanh phan tao hwong 6i bi suy
giam tuy nhién ty 1é nhitng thanh phan
tao mui thom dic trung cho qua i nhu a-
copanene va P-caryophyllene lai tang
dang ké nhu 13 a-copanene trong thanh
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phan huong qua 6i da tang tir 0,33% dén on chitin and nylon supports. Process
0,41% va ty 1é B-caryophylene tang tir Biochem. 2000;35: 989-996.
0,82 dén 8,41%.. 3. Carneiro L. et al. (2002). Cold steriliza-

Loi cam on: Tap thé tac gia xin dugc tion and clarification of pineapple juice

giri 157 cam on dén dé tai T2016-PC-124 by tangential microfiltration. Desalination

‘ . , o (148), 93-98.
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mobilized pectinlyase and endocellulase

Summary

RESEARCH ON ENZYME TREATMENT TO INCREASE GUAVA JUICE
EXTRACTION YEILD IN PRODUCTION OF GUAVA JUICE CONCENTRATE

AND CHARACTERIZATION OF OBTAINED JUICE

Guava (Psidium guajava) is a popular fruit in Vietnam and it provides many nutrients
for the body. However, guava fruit is only used in fresh fruit, or guava juice bottled. Re-
searching on concentrated guava juice is contributing to the creation of a high nutritional
value product, thus increasing added value of guava. In the concentrated guava juice pro-
duction process, enzyme treatment plays a very important role in increasing the efficiency
of cleavage and improving the properties of the resulting fruit. This study aims to identify
suitable conditions for enzyme treatment to achieve maximum juice extraction yield and
initially the effect of enzyme treatment on the volatile composition in the guava juice, and
preliminary evaluation of the effect of treatment on the volatile components of the effluent
guava fruit. Appropriate technology parameters for guava lupus enzyme treatment were
determined. Appropriate enzyme concentrations were about 0.018 %wt., temperature of
45°C, and treatment time was about 90 minutes. After enzymatic treatment, the rate of a-
copanene in guava flavor increased from 0.33% to 0.41% and the B-caryophylene ratio
increased from 0.82 to 8.41%.

Keywords: Guava, enzyme treatment, pectinase, volatile components.
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