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ABSTRACT

Diversification of pomelo product to enhance the economic value of this
Sfruit using enzyme p-glucosidase for bitter taste control from the fruit
was done. In addition, the experiments that find out the suitable recipe
for processing such as bBrix degree, pectin and citric acid
concentrations were also investigated. The results showed that when
p-glucosidase was used at 1.4% for 40 minutes, the bitter taste of the
product could be controlled well. Pomelo syrup product had good
sensory evaluation when it was adjusted at 55°Bx, 2% pectin and 0.5%
citric acid. The pasteurization regime at 85°C for 5 minutes could store
the product well for 4 weeks at room temperature. The results indicated
that B-glucosidase could be used to control bitter taste well during
pomelo syrup processing.

TOM TAT

Voi myc tiéu da dang hoa cac san pham tir qud budi dé ning cao gia tri
kinh té ciia chiing, nghién ciru ché bién san pham si-ré buoi ¢6 con da
dwoc thue hién. Trong do, khio sat anh hwong cia nong do enzym
p-glucosidase va thoi gian thity phin dén hiéu sudt khir ding cia dich
budi sau khi 1én men ciing nhw khao sdt tim ra cong thirc phoi ché (do
brix, pectin, acid citric) két hop véi ché dg thanh trung 85°C trong 5
phiit dén gid tri cam quan vi va kha ndng gitt mau sdc ciia si-ré budi
theo thoi gian ton triv da duwoc thie hién. Két qua nghién ciru cho thay
khi sir dung 1,4% enzyme B-glucosidase két hop véi thoi gian thiy phin
40 phiit cho hiéu qua khir vi ding la cao nhat. San pham si-ré buci khi
b6 sung duong o 55°Bx cung voi ndng do pectin 2% tgo cho san pham
trang thai tot nhdt. Pong thoi, khi b sung acid citric o nong do 0,5% sé
tao vi hdi hoa cho san phim va mau sdc ciia si-ré buci dirgc duy tri
trong suét 4 tuan bao quan & nhiét do phong. Két qua da chi ra rang co
thé sir dung enzyme [-glucosidase dé kiém sodt vi ding trong ché bién
ché pham si-ré budi 1én men.

1 GIOI THIEU

cdy budi duoc nang cao lam cho san luong budi
hang nam khong ngung ting 1a dau hi€u déng

Ddng bang song Ciru Long dwoc thién nhién wu
dai voi nhiéu loai trai cay nhiét d6i rat co gia tri.
Trong d6, budi la loai trai cay dugc ua chudng va
trong phd bién ¢ Pong bang song Ciru Long nodi
riéng va ca nude ndi chung. Cung véi su tién bo
cua khoa hoc ky thuat, ky thuat tréng va cham soc
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mung cho nha vuon. Tuy nhién, san lwong buoi
tang cao dan dén sy ton dong va hu hong vao mua
thu hoach va khan hiém san phim luc nghich mua.
Vi vdy, can phai c¢6 bién phap bao quan hay ché
bién budi phi hop va thi truong tiéu thy on dinh dé
gitip nha vuon yén tam trong trot. Bén canh do, gia
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tri kinh té cua qua buai chua that sy dugc phat huy.
Trén thi truong hién nay cua nudc ta, buoi chi yéu
duoc str dung dé an tuoi va ché bién céc san phém
c6 gia tri kinh té thdp nhu: nem budi, ché budi, cac
loai nudc uéng tlr budi, mot so it duoc xuét khau ra
thi trurong ngoai nude. Mat khac, buoi 1a loai trai
ciy duoc rat nhiéu ngudi wa thich boi mot sé loi
ich nhu: lam giam cholesterol trong mau, chdng
cao huyét ap, ngin ngira ung thu. Ngoai tép budi
ngudi ta con su dung la budi, hoa buoi, cui budi,
hat buéi thdm chi 12 vo xanh trong ché bién thuc
phim hay chira bénh. Tuy nhién, trong qua trinh
ché bién cac san phim tir budi nhu nude ép budi,
ruou vang buai, tinh diu budi, nha san xuét thuong
phai d6i mat voi nhiéu van dé gy ra boi vi déng
hién co trong budi, diéu ndy lam giam gia tri cam
quan cta san pham. Trong qud, naringin (4°,5,7-
rihydroxyflavanone-7-rhamnoglycoside) nhu la
mot glycoside flavonoid, 14 thanh phan déng chinh
ciia mot s loai trai cdy ho cam quyt (Kimball,
1991). Cac hop chit gay ding nhét hién dién trong
cac loai nudc ho cam quyt 1a naringin, limonin, va
neohesperidin (Marwaha et al., 1994).

Viée khir ding cua nudc trai cdy ho citrus 1a
mdt qua trinh quan trong dugc st dung dé kiém
so4t chat lwong va ning cao gia tri thuong mai.
Hau hét cac phuong phap cong nghiép dé khir ding
cac loai nudc ép nay 1a st dung cong nghé trao dbi
ion (Kimball, 1987), phuong phap hoéa hoc
(Kefford, 1959), enzyme naringinase, [-
glucosidase (Puri et al., 2000), trich ly (Griffith,
1969) va hap thu (Caldini et al., 1994). Trong sb
do6 ngoai trr phuong phap enzyme, nhiing phuong
phap con lai ton tai nhung han che chinh vi vay,
nghién ctru ché bién si-rd budi co con tir qué trinh
1én men c6 sir dung enzyme B-glucosidase dé xir Iy
chat ding da duogc thyuc hién.

2 PHUONG PHAP NGHIEN CUU
2.1 Phuong phap chuin bi miu

Lén men dich buéi va xir 1y vi ddng bang
enzyme [5-glucosidase

Buoi sau khi dugc xtr 1y (got vo, loai hat) s€
duoc nghién, loc dé thu duge dich qua. Dich qua s&
dugc phdi ché voi dudong dén 12°Bx va diéu chinh
dén pH 4,2. Sau d6 tién hanh thanh tring bang
NaHSO; véi ham lwong 122mg/lit trong 60 phiit dé
tiéu diét vi sinh vat cé trong dich qua. Khi thanh
tring xong, bd sung nim men Sacharomyces
cerevisie vao vai ti 1€ 0,04% (ném men phai dugc
hoat héa truéc 30 phut trong nudc 4m), khudy déu
va rét vao binh 1én men, tién hanh 1én men & nhiét
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d6 phong trong 24 gio. Sau khi 1én men, tién hanh
loc, thanh trung ¢ nhiét d¢ 85°C thoi gian 15 phut
nham tiéu diét cac t& bao ndm men con sot lai trong
dich 1én men dé tranh hién twong ndm men s& tiép
tuc 1én men khi b6 sung dudng vao san pham. Dich
budi sau 1én men s& tién hanh khir vi déng bang
enzyme [-glucosidase co6 hoat tinh 6 Ul/Img,
enzyme su dung dugc pha véi ti 1€ 100mg/1ml.
Sau d6 tién hanh khao sat & 5 ndng do (0,8 - 1,6%)
v6i 3 mic d6 thoi gian (20 - 60 phut).

Chuan bj si-ré buoi

Dich buéi sau khi 1én men, khir déng s€ duoc
bd sung duong sucrose dé dat duoc do kho voi 3
mirc d6 50, 55 va 60°Bx két hop véi ndng do
pectin & 3 muc d6 0,1; 0,2; 0,3%. Tién hanh do do
nhot cac mAu ciing nhu cho dénh gia cam quan vé
mau sic va vi ciia san pham.

2.2 Phwong phap phan tich

Ham luong naringin

Ham Iuong naringin dugc xac dinh theo
phuong phap cua Davis (1947).

Xac dinh hiéu sudt cia qud trinh thiy phdn
chat dang

Hiéu suat ciia qua trinh thiy phan duoc xac
dinh dya trén ty 1€ % cua lugng naringin dugc thiuy
phan va luong naringin trude qua trinh thuy phén.

Cong thirc tinh hiéu sudt dwoc thé hién & phuong
trinh 1.

H (%) = 1-X 100 (1)
H: Hiéu sudt qud trinh thity phdn chat ding (%)
N: Luong naringin dwoc thiy phan (ppm)
No: Luong naringin ban dau (truoc khi thuy
phan) (ppm)
Xac dinh do nhot

D6 nhét dugc xac dinh biang may do nhét ké
DV-E Viscometer, spindle 60RPM, UK.

2.3 Phuwong phap danh gia cim quan

San pham si-ro dugc danh gia cam quan vé vi
va mau sic theo phuong phép cho diém v6i thang
diém 5 twong ng vo6i mirc d6 chép nhan vé vi hogc
mau séc t6t nhat. Hoi dong danh gia cam quan gdm
10 nguoi dwoc hudn luyén vé phuong phap danh
gia cam quan cho diém.

2.4 Phan tich sb liéu

Thi nghiém dugc bb tri ngu nhién véi 3 1an lap
lai, két qua dwoc phan tich théng ké, kiém dinh
LSD va v& dd thi bang chwong trinh Statgraphics
version 15.0.
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3 KET QUA VA THAO LUAN

3.1 Khdo sat anh hwéng ciia ndng do va thoi
gian thuy phan chat dang naringin cia dich buéi
sau khi 1én men bang enzyme p-glucosidase

Naringin ton tai trong vo, ctii va ca thit qua giy
nén vi déng nhiéu hay it tiy thudc vao ham luong
Naringin c¢6 trong qua. Tuy vi ding ciia naringin
khong gay hai cho suc khoe nguoi tiéu dung nhung
n6 lam giam gia tri cam quan cho san pham, giam
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kha nang chap nhan san phém San pham siro chira
ham lugng duong tuong db6i cao (= 50%) nhung vi
ddng chu yéu do naringin van ton tai. Nong do
naringin do dugc trong dich budi la 74,74 ppm gdy
nén vi dang khoéng dugc chap nhan cho san pham.
Chinh vi thé viéc xir 1y chit déng dé tang gia tri
cam quan cho san pham 1a can thiét. Két qua cua
viéc khir déng dich buoi 1én men bang enzyme B-
glucosidase duoc thé hién & Bang 1.

Bang 1: Hi¢u suét thity phan (%) chit ding naringin bang enzyme p-glucosidase ciia dich bwéi sau

khi 1én men

= ~ : P
Thoi gian thity phan (phit) 0’sNong do enzlyme B g1111,§0s1dase ( /03’4 6 :il;luhng

20 40 48,39 56,76 74,28 62,48  56,382°

40 46,85 53,12 61,71 79,28 70,48 62,288

60 44,2 45,52 46,67 65,15 61,23  52,554°

Trung binh 43,68¢ 49,01 55,05¢ 72,90* 64,73°

Ghi chu: cac trung binh nghiém thirc di kem voi cac chir gitfng nhau khong co sy khac biét trén cung mot cot hodc mot

hang véi mirc y nghia 5%

Két qua & Bang 1 cho thdy viéc sir dung ché
pham p-glucosidase dé khtr vi dang mang lai hiéu
sudt twong dbi cao. Két qua thong ké cho thay,
trong cung khoang thoi gian thuy phan ndng do
enzyme cang cao thi co chét bi thiy phan nhidu
lam tang hi¢u suat khur déng, cu thé 13 hiéu suét
khir ddng ting khi ndng dd enzyme tang tr 0,8 +
1,4%. Nhung khi tang nong do enzyme lén toi
1,6% thi hiéu sut thiry phan lai giam xudng 16 rét.
Luc nay, ham luong naringin con lai trong dich qua
rat it tirc 12 ndng do co chat con it ma bd sung ndng
do enzyme khong tuong Ung lam giam hiéu qua
thity phan ciia enzyme. Theo Nguyén Pirc Lugng
(2003), khi tang luong enzyme st dung trong qua
trinh xtr 1y rau qua dén mot gia tri xc dinh thi tbe
d6 phan ung ting. Nhung khi tbc d phan tmng dat
cuc dai, cho du c6 ting ham lugng enzyme thi tdc
d6 phan ung hoan toan khong c6 kha ndng ting
theo do bd sung ndng do enzyme cao s& giy ra su
mét cin bang giita enzyme — co chét lam cho tdc
d6 phan tng giam.

D6i v6i phan tng enzyme trong diéu kién cb
dinh n6ng dd enzyme, nhiét do, pH hiéu sudt thuy
phan cua enzyme ciing bi chi phdi boi thoi gian
thuy phén, thoi gian cang lau thi sy tiép xuc gilta
enzyme va co chit cang nhiéu lam ting hiéu suat
thity phan, cu thé khi thoi gian thiiy phéan ting tir
20 = 40 phat thi hiéu sudt thily phan ting 1én rd rét.
Tuy nhién, khi kéo dai thoi gian dén 60 phut thi
hiéu sudt thuy phén lai giam xudng rd rét, dén thoi
diém nay thi co chat con rat it hodc khong con thi
thoi gian thuy phan khong con y nghia. Vi vay, ¢
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ndng do enzyme 1,4% voi thoi gian thuy phan 40
phut cho hi€u suat khir dang twong doi cao dugc
chon dé ap dung trong qua trinh ché bién san pham.

3.2 Anh hwéng ciia d Brix va nong do
pectin dén trang thai cia san pham

Két qua sy khac nhau vé do nhét giita cac mau
duogc phoi ché voi do Brix va ndng do pectin khac
nhau duogc thé hién ¢ Bang 2 va diém dénh gia cam
quan giira cac mau ¢ Bang 3. Tir bang s6 liéu cho
théy d6 nhét tang ti 1€ thuén theo néng d6 pectin va
d0 Brix.

Bang 2: P nhét (cP) ciia cac miu véi ti 1¢ phdi
ché pectin va do Brix khac nhau

Nong dd Do Brix Trung

pectin (%) 50 55 60  binh

0,1 23,08 30,00 48,80 33,96°

0,2 35,75 43,12 60,93 46,60°

0,3 49,15 53,18 70,93 57,76*
Trung binh 35,99 42,1° 60,22°

Qua két qua thong ké cho thay diém cam quan
tang khi d¢ Brix tang lén, tuy nhién ¢ d¢ Brix 1a 50
thi dugc danh gia thép, 0 55°Bx va 60°Bx duoc
danh gia cao hon. Cu thé 1a 3 miu 60°Bx, 0,3%
pectin; 60°Bx, 0,2% pectin va 55°Bx, 0,2% pectin
déu c6 diém danh gia cam quan cao, trong d6 mau
¢ 55°Bx, 0,2% pectin lai co diém cao nhat, day la
mau c6 ti 16 phdi ché duong it hon nén mang lai gia
tri kinh t& cao hon. Do do, néng d6 55°Bx sé duoc
chon 1am co s¢ cho cac thi nghiém sau. Ddi véi
nong do pectin thi ¢ ciing ndng do duong 55°Bx,
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gi4 tri cdm quan clia cac mau c6 su khac biét rd rét,
trong do ¢ 0,2% co diém cam quan cao nhét. Tém
lai & nong do pectin 0,2% va nong d6 duong 55°Bx
cho diém cam quan vé trang thai cao nhat va c6 gia
tri 6 nhdt thich hop khong qua loang ciing khong
qua sét.

Béang 3: Panh gia cam quan giita cac mau cé
nong do pectin va d¢ Brix khac nhau

Piém cam quan

Miu trung binh
55°Brix + 0,1% pectin 2,584
50°Brix + 0,2% pectin 2,664
55°Brix + 0,3% pectin 2,75%
60°Brix + 0,1% pectin 2,75%
50°Brix + 0,1% pectin 3,002¢
50°Brix + 0,3% pectin 3,50
60°Brix + 0,3% pectin 3,582
60°Brix + 0,2% pectin 3,66%
55°Brix + 0,2% pectin 3,752

Ghi chi: cac trung binh nghiém thirc di kém vdi cdc chiv
giong nhau khéng co su khdc biét trén cung mot cot voi
murc y nghia 5%

Dic tinh cua gel pectin manh hay yéu phu
thudc vao muc do este hoa. Pectin c6 d methoxyl
hoéa cao dugc dua vao trong thi nghiém nay la mot
trong nhiing polysaccharides tao gel quan trong
nhét trong thyc phdm. Pectin methoxyl cao sé& tao
gel khi ¢6 sy hién dién cua cac loai duong hodc cac
hop chit hoa tan (nhu duong, polyol, hodc rwou
monohydric) va tai pH du thip (3,0 4,5)
(Oakenfull va Scott, 1984). Trong phan tur pectin
c6 mang dién tich am nén chung c6 kha ning day
14n nhau c6 kha ning lam gidn mach va lam ting
d6 nhét cia dung dich. Pudng ¢ kha ning hiit 4m,
vi vay n6 lam gidm mirc d¢ hydrat hoa cua phén tir
pectin trong dung dich. Ion H+ tr acid trong dich
qua trung hoa cac gbec COOr, lam giam do tich dién
cua cac phan tir. Vi vy, cac phan tir c6 thé tién lai
gﬁn nhau dé tao thanh lién két noi phan tr va tao
d96 nhét cho dung dich (Chinachoti, 1995). Vai tro
cua duong trong viéc tao dong la khur nudce, giam
solvat hoa cua cac phan tr pectin, phy thudc vao sb
luong va chét lugng pectin ma ding lugng duong
khac nhau. Lugng duong phai 1é6n hon 50% thi méi
c6 kha nang tao do nhdt cho dung dich. Néu ham
lwong dudng cao qua co thé gay két tinh duong
trén bé mat hat keo hay trong h¢ keo (Al-Ruqaie et
al., 1997). Dich budi sau khi 1én men c6 pH
3,94 va duoc phéi ché thém sucrose d3 tao diéu
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kién thich hgp cho pectin c6 d§ methoxyl hoa cao
tao gel.

3.3 Anh huong cia ndng dd acid citric phéi
ché den vi va mau sac cda si ro bwéi trong qua
trinh ton triv

Anh hudng ctia nong d6 acid citric phoi ché dén
vi clia san pham

Vi cua siro 1a su két hop hai hoa gilra vi ngot
ctia duong va vi chua cua acid. O ndng do dudng
¢b dinh d khao sat va dugc chon 0 thi nghiém trén
1a 55°Bx thi voi ti 18 phdi ché nong do6 acid khac
nhau, két qua danh gia cam quan vé vi va mau sic
dugc thé hién trong Bang 4 va Hinh 1.

Béng 4 : Dlem danh gla cam quan vé vi gilra cac
miu cé ti 1§ ph01 ché acid citric khac nhau

Nf)ng do acid Piém cam quan
citric (%) trung binh
0,2 2,37°

0,3 3,000

0,4 3,120

0,5 4,122

0,6 3,50

0,7 3,12°

Ghi chi: cac trung binh nghiém thirc di kem véi cac chiv
giong nhau khong co su khac biét trén cung mot cot voi
murc y nghia 5%

Két qua thong ké cho thdy voi nong do acid
phéi ché tang tir 0,2 + 0,5% thi diém cam quan
trung binh vé vi s& tdng dan. Muc do chép nhan vi
clia san phdm cao nhét & néng do 0,5% va khi vuot
qua giéi han nay thi diém cam quan giam dan
Diéu nay cho thiy qua rd rang, san pham si-ré can
phai co6 vi chua ngot hai hoa, san pham ngot nhung
khéng qua chua méi duoc chap nhén cao.

Anh hieong ciia ti 1 phoi ché acid citric dén
mau sdc cia si-ré trong quad trinh ton triv

Trong san pham si-ré mau sic 1a yéu t6 quan
trong dé dénh gia chat lugng va gia trji thwong mai
cua san phém. Su 6n dinh mau cia si-rd chiu tac
dong ¢ nhiéu mit, ndé co thé bi anh huong boi
chinh ban than nguyén li€u, cac tdc nhan vat Iy nhu
anh sang, nhi¢t d6 va hoa hoc nhu pH, cac chét tao
phirc. Cac yéu t6 nay anh huéng dén sy 6n dinh
mau, vi vy can chu dong trong viéc Iya chon
nguyen liéu, tranh cac tac hai cua cac tc nhan bén
ngoai dé gitr mau sic cua si-ro tot nhit.
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Hinh 1: Db thi biéu hién diém cim quan mau sic si-rd theo thoi gian ton trir khi xir Iy & cic ndng do
acid citric khac nhau

Trong qua trinh bao quan si-r6, mau sac duoc
quan sat qua cac tuan va so sanh gilta cac nong do
khac nhau. Sau khi che bién, mau sic ctia si-rd it co
su khac biét & cac nong d6 acid khac nhau. Mau c6
ndng d6 acid 0,5% duoc danh gia cao hon va c6 sy
khéc biét so voi cac mau con lai. Sau 2 tudn bao
quan, mau sic cua si-r6 khong co su khac biét 16n,
khi bao quan dén tuan thir 3 tr¢ di thi gia tri cam
quan vé mau giam xudng va khoang cach chénh
léch gia tri ngay cang lon. Két qua & Hinh 1 dé cho
thay, d6i voi mau c6 nong dd acid 0,5% van dugc
danh gia cao hon va c6 diém cam quan cao hon cac
mau con lai trong sudt qua trinh ton trir. Nhu vy,
& mau str dung 0,5% acid citric duge danh gia cao
vé vi ciing nhu v& mau séc.

4 KET LUAN

Sau khi 1én men, tién hanh khir vi dang bang
enzyme P-glucosidase & noéng do 1,4% trong 40
phiit s& cho hiéu qua khir dang cao. Tién hanh phdi
ché nong d6 duong 55°Bx két hop véi nong do
pectin 0,2% cho két qua diém cam quan cao nhat
vé trang thai cua san phim. Si-ré budi c6 con dugc
phdi ché 0,5% acid citric cho dlem cam quan vé vi
cao nhit va giit dwoc mau sic cua si-rd & trang
thai tot nhit it nhat 4 tuan khi bao quan & nhiét
d6 phong.
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