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TOM TAT

Nghién ciu nay khdo sat sy anh
huéng cta céng suét siéu am, nhiét dé6 va
thoi gian xc ly siéu am dén hiéu suét thu
hdi va chét lwong dich qud chudi. Két qua
thuc nghiém cho thdy céng suét, nhiét dé
va thoi gian siéu am thich hop dé xi& Iy hén
hop chudi xay va nuéc 1an luot 1a 15,4 Wig
hén hop nguyén liéu, 50°C va 90 giay. Khi
dé, hiéu sudt thu héi chét chiét dat 53,5%
va tdng 30% so véi mau déi ching khong

cO xtr ly siu am. Khi c6 xt¥ ly siéu &m, ham
lwgng duwong téng, phenolic, acid ascorbic
va hoat tinh chéng oxy héa cda djch chudi
theo phwong phap  2,2-Azino-bis-3-
ethylbenzothiazoline-6-sulfonic acid 1an luot
la 65,6 g/L, 347 mg/L, 81 mg/L va 535,5
umol dwong Itong Trolox/L va nhimg gia trj
nay tdng lan lwot 201%, 163%, 80% va
146% so véi mau déi chimg khong c6 xdv ly
siéu am.

Ter khoa: chét luong nwéc qud, chudi, hiéu suét thu hdi chat chiét, xd Iy siéu am.

1. MO PAU

Nuéc ta cd ngudn trai cay rat phong phd,
da dang vé chung loai, trong d6 chubi duoc
trong phd bién véi san luong thu hoach ngay
cang tang [1]. Trai chudi chu yéu duoc dung dé
an twoi. Nudc ta chua san xuat thirc udng tir tréi
chudi va chua c6 cong bd khoa hoc ¢ trong nuéc
vé van dé nay.

C6 nhiéu phuong phap khac nhau dé trich
ly dich trai cAy nhu nghién, cha, ép, xur ly
enzyme [2]. Gan day phwong phép trich ly dich
trai cay c6 s dung song siéu am hd trg duoc
nhiéu nha khoa hoc quan tam vi thoi gian xir ly
ngdn, thiét bi don gian, dé van hanh, it bi ton
tht cac chat ¢ hoat tinh sinh hoc trong dich
qua [3,4].
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Muc dich cua nghién ciru nay la xac dinh
sy anh huong ciaa mét sé thong s6 cong nghé
trong qua trinh xir ly siéu am dén hiéu suat thu
héi va chat lwong dich chudi.

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén liéu

Chudi: Nguyén liéu sir dung la gidng chubi
s (Musa paradisiaca L.) c6 xuét x@r tir Bong
Thap. Do chin qua chubi dat mic d6 7 (Chudi
da chin hoan toan); khi do, ham lugng duong
trong qua chudi 1 cao nhat va luong tinh bot 1a
thdp nhat. Két qua thuc nghiém vé thanh phan
héa hoc trung binh cua phan thit qua chubi dugc
sir dung trong cac thi nghiém nhu sau (% khdi
lwong): d6 am: 62,4+2,5; duong tong: 20,5+2,8;
protein tong: 0,80+0,12%; lipid tong: 0,24+0,05.

Céc hoa chét phan tich: sir dung héa chat
c6 xuat xir tir hang Xilong (Trung qudc).

2.2. B6 tri thi nghiém

O mdi nghiém thuc, 100 g chubi da tach vo
dugc dem cat l4t va chan ¢ 100°C trong 4 phut.
Tiép theo, chudi dugc phdi tron véi nude theo ti
16 1,0 : 2,5 va duoc nghién trong thiét bi nghién
dao cit Oku Sanno (Nhat Ban) voi toc d6 200
vong/ phut trong thoi gian 1a 1 phat. Sau do,
chudi dwoc dem xtr ly siéu &m véi thiét bi siéu
am dang thanh Misonix (Hoa Ky) véi tan sb cé
dinh 1a 20 kHz. Cuéi cung, hdn hop duoc dem
loc tach bd trén thiét bi loc chan khéng
Millipore (Hoa ky) véi kich thudc 16 loc 0,2mm
& &p suat 600 mmHg dé thu nhan dich chudi. O
tat ca cac nghiém thuc, dich chudi dugc dinh
murc dén thé tich 400 mL bang nudc cat trudc
khi dem di thuc hién cac phan tich dinh luong.

2.2.1. Anh hwéng cia cong suit siéu am

Thay d6i cong suét siéu am lan luot 1a 0
(miu dbi chang); 11,0; 13,2; 15,4; 17,6; 19,8
(W/g chudi). Nhiét ¢6 mau trong qué trinh siéu
am duoc gitr 6n dinh ¢ 30°C. Thoi gian siéu &m
1a 2 phut.

2.2.2. Anh hwéng cia nhiét dd siéu am

Nhiét do siéu am duogc thay ddi lan luot 12
30, 40, 50, 60, 70 (°C).Thai gian siéu 4m 13 2
phat. Gi4 tri cong suit siéu am dwoc chon tir thi
ngiém 2.2.1. Mau ddi chung ciing duoc thuc
hién trong cing diéu kién thi nghiém nhung
khoéng co6 qua xt ly siéu am.
2.2.3. Anh hwéng cia thoi gian siéu am

Thoi gian siéu 4m thay d6i lan luot tir 0
(miu db6i ching), 30, 60, 90, 120, 150 (giay).
Gid tri cong suat va nhiét do siéu am dwoc chon
tir thi ngiém 2.2.1va 2.2.2.

2.3. Phuong phap phan tich

D6 4m va ham luong chat kho duoc xéac
dinh bang phuong phap sdy miu dén trong
luong khéng ddéi ¢ 103+2°C véi thiét bi siy
hdng ngoai cua hang Scaltec (Puc).

Puong tong duge xac dinh bing phuong
phap quang phd so mau & budc séng 620 nm Vi
thuéc thir Anthrone [5].

Protein tong duoc xac dinh bang phuong
phap Kejldahl [6].

Lipid téng dwoc xac dinh bing phuong
phap Soxhlet [6].

Phenolic tong dugc xac dinh bang phuong
phép quang phd so mau & budc séng 765 nm st
dung thudc thir Folin-Ciocalteu [7].

Hoat tinh chéng oxy hoa dugc xac dinh
bang phwong phap quang phd so mau & budc
séng 734 nm véi thudc ther 2,2°-Azino-bis-3-
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ethylbenzothiazoline-6-sulfonic acid (ABTS).
Hoat tinh chéng oxy héa duoc biéu dién dudi
dang milimol duong luwong Trolox (mmol
Trolox Equivalent Antioxidant Capacity -
TEAC) trong 1 lit dich chudi [8].

Vitamin C dugc xac dinh bang phuong
phap sic ky long cao ap pha dao, st dung cot
C18. Pha dong 1a hdn hop cua dung dich Kali
dihydrophosphate nong d6 0,1 mol/L (dugc hiéu
chinh vé pH=2,8) va methanol vai ti 1 9:1 theo
thé tich. Thé tich miu dugc bom vao may la
20uL.Téc d6 dong qua cot sic ky la 1,5
mL/phit. Cét sic ky dwoc giit ¢ nhiét 6 phong.
Pau do quang phd UV dugc sir dung dé do do
hap thu cia mau ¢ budc séng 225 nm [9].

Hiéu suét thu hdi chat chiét 1 (%) duoc tinh
theo cbng thic sau:
mq X 0,
n=———"2x100
my X 0y
Trong d6:  my: khéi luong chudi ding
cho mdi mau thi nghiém (g)

ma: khéi lwong dich chiét thu dwoc sau khi
loc mau thi nghiém (g)

C1: ham lwong chét kho trong chudi nguyén
liéu % (wiw)

C,: ham luong chat khd trong dich loc %
(W/w)

2.4. Xir 1y 6 liéu thwe nghiém

MJ3i mau thi nghiém duoc lap lai 3 1an. Két
qua dugc trinh bay ¢ dang gia tri trung binh +
d6 léch chuan. Phwong phap phan tich thong ké
va phan mém Statgraphic Centurion XV duoc
dung dé danh gia su khac biét cua cac s liéu la
c6 y nghia hay khong (p=0,05).

3. KET QUA VA BAN LUAN

3.1. Anh hwéng cha cong suét siéu am dén
higu suit thu hdi chat chiét va chéat lwong
dich chuéi

Két qua thi nghiém duoc trinh bay trén
bang 1. Két qua thuc nghiém cho thay tit ca cac
mau qua xu ly siéu am déu cé hiéu suat thu hdi
chat chiét cao hon so véi mau déi chiing khéng
qua xir ly sieu &m. Nhu vay phuong phap xtr ly
siéu Am d4 1am tang hiéu suat thu nhan dich qua.
Khi ting coéng sudt sieu am tr 0 W/g lén
15,4W/g thi hiéu suat ting 14,7%. D6 1a do cong
Suit siéu &m cang Ién thi hién twong xam thuc
khi cang manh [10], do d6 mé trai va cau trdc
thanh té bao bj pha v& nhiéu hon va hiéu suat
trich ly chat chiét tang 1én [11]. Ngoai ra, su V&
bot khi ciing tao nén su khudy tron manh gidp
cho su khuéch tan chat chiét tir bén trong té bao
thit trai thoat ra bén ngoai dé dang hon.

Tuy nhién, khi ting cong suét siéu am tir
15,4W/g Ién 19,8W/g thi hiéu suat thu hdi chat
chiét khong thay do6i. Thong thuong hiéu suat
thu hdi chat chiét chi ting dén mot gia tri gioi
han. Trudc day, khi sir dung séng siéu &m dé
trich ly dich i, Nguyen va cong su (2011) ciing
ghi nhan quy luat twong tu [3]. Bang 1 ciing cho
thay céc thanh phan trong dich chudi déu dat gia
tri cuc dai & nghiém thtc c6 hiéu suat thu hdi
chat chiét cao nhit. Khi d6 ham luong duong
khtr, cac hop chat phenolic, vitamin C va hoat
tinh chéng oxy héa ting lan luot 20%, 134%,
59%, 133% so0 v6i mau ddi chung khong qua xr
Iy siéu am. Nguyen va cong su (2011) ciing két
luan rang séng siéu am lam ting luong duong
khtr, phenolic va hoat tinh chdng oxy héa trong
dich 6i nhung voi muc do thap hon so véi
nghién ciru cua ching t6i [3]. D6 1a do su khac
biét vé ham lwong va su phan bd cac hop chat
noi trén trong cac loai trai cay la khac nhau.
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Tir két qua thyc nghiém, cong suit siéu am
15,4W/g dugc chon dé thyc hién céac thi nghiém
tiép theo.

3.2. Anh hwéng caa nhiét do siéu am dén hiéu
suat thu héi va chat lweng dich chudi

Két qua thi nghiém duoc trinh bay trén
bang 2.

Khi tang nhiét d6 siéu &m tir 30°C 1én 50°C

thi hiéu suét thu hoi chat chiét tang tir 46,6% lén
52,1%, tic tang thém 11,4%. Néu tang nhiét do
tir 50°C 1én 60°C thi hiéu suat thu hoi giam
xudng con 47,5% va tiép tuc giam xudng 46,8%
khi tdng nhiét do 1én 70°C. Theo Patist va Bates
(2008), nhiét d cao lam giam do nhét nén hién
tuong hinh thanh bong bong dé xay ra; nguoc lai
nhiét d6 cao lam cho hién twgng v& bong béng
kho xay ra do &p suét hoi tang 1én [12].

Bang 1. Anh huéng cia cong suét siéu am dén hiéu suat thu hdi va cht luong dich chudi

Cong suiit _ ’ Ham luwgng Ham lu’({'ng H-élm ll-l’qng ABTS
(Wig) Hiéu suat (%) dwong khir phenolic vitamin C (UMOITEACIL)
(9/L) (MgGAE/L) (Ppm)

0 40,8 £0,3? 39,3+0,7° 129,3+ 1,22 45,4 +0,9° 201.9+2.6°
11,0 43,4+0,1° 41,7+1,0° 2270+ 1,7° 49,1+0,5° 325.4+3.6°
13,2 44,2 +0,2° 43,8 +0,6° 265,3+0,6° 67,1+0,4° 408.8 +4.3°
15,4 46,8 +0,2¢ 47,3+0,7¢ 302,0 +1,0¢ 72,4 +1,1¢ 469.7 + 1.7
17,6 47,3 +0,3¢ 47,1+0,2 301,0+1,5¢ 56,6 £ 1,2° 466.2+ 1.7¢
19,8 47,3 £ 0,4 47,3 +0,1¢ 301,0 £ 1,0¢ 50,8 + 1,5 463.9 £ 2.6¢

Céc gi4 trj c6 chir cai bén phai khac nhau 1a khé&c biét cd y nghia théng ké (p<0,05)

Bang 2. Anh huong cua nhiét do siéu 4m dén hiéu suat thu hdi va chat luong dich chubi

. Ham luwgng Ham luwgng
Nhigt 49 °C)  Hiéu suit (%) Ham lrgng phenolic vitamin C ABTS
wa : dwong khir (g/L) (UMOITEAC/L)
(mgGAE/L) (ppm)
Péi ching 40,7 +0,6° 40,1+ 0,4° 1283+ 2,9° 456+ 1,4° 215,9 + 2,8°
30 46,6+ 0,2° 44.8+0,7° 300,0 + 5,0° 724+ 1,10 4727+ 4,20
40 47,2 +0,75¢ 43,6+ 0,3° 308,3+2,9 75,3+ 0,5° 481,7 +6,4°
50 52,1+ 0,5 51,9 + 0.2 350,0 + 5,0° 80,6 + 2,07 5333 + 2,8
60 475+0,3° 47,7 +0,2¢ 2766 + 2,90 67,3+ 0,6° 470,6 + 2,4°
70 46,8 + 0,5°¢ 47,6+ 0,5° 2783 +2,9¢ 59,8 + 0,3" 4551 +1,6°

Céc gié trj c6 chir cai bén phai khac nhau 1a khéc biét cd y nghia théng ké (p < 0,05)
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Do d6 sé& ton tai mot gid tri nhiét do thich
hop ma su hinh thanh va pha v& bong béng la
tt nhat, nhor d6 ciu tric mé va thanh té bao trai
bi ph& v& nhiéu nhat. Két qua trén bang 2 cho
thdy nhiét do siéu am 1a 50°C cho hiéu suat thu
hoi chat chiét 1a cao nhit. Gié tri nay thip hon
khi str dung song siéu am dé thu nhan dich 6i
(60°C) [3]. & 50°C, ham lugng duong kh,
phenolic, vitamin C va hoat tinh chéng oxy héa
cua dich chudi ciing dat gia tri cao nhat va ting
lan luot 1 22%, 173%, 77% va 147% so Véi
mau khong qua xir ly siéu am. Khi siéu am ¢
nhiét d6 1én hon 50°C thi ham lwong cac thanh
phan dinh dudng trong dich chudi déu bi giam
di. Nguyén nhén la do cac hop chét phenolic va
vitamin C déu rat man cam véi nhiét do va dé bi
mét di khi xir Iy & nhiét do cao [13]. Tuong tu,
duong khir ciing bat dau tham gia phan ung
Maillard & nhiét d6 60-70°C nén lam giam
lwong duong téng trong dich chudi [2].

Nhiét do siéu am duoc chon 1a 50°C dé
thuc hién thi nghiém tiép theo.

3.3. Anh hwéng cia thoi gian siéu am dén
hiéu suat thu hdi va chit lweng dich chubi

Két qua thi nghiém duoc trinh bay trén
bang 3

Khi tang thoi gian siéu &m tu 0 1én 90 gidy
thi hiéu suit thu hoi chat chiét tang 30%. Su gia
tang thoi gian siéu &m lam cho hién twgng xam
thuc khi dién ra 1au hon, nh& d6 cau trac mo thit
qua chudi va thanh té bao bi pha v& nhiéu hon
nén luong chat chiét thu duoc nhiéu hon. Néu
tiép tuc kéo dai thoi gian xir ly siéu am tir 90 1én
150 giay thi hiéu suat thu hoi thay doi khong c6
y nghia théng ké. Quy luat nay d& duoc ghi nhan
khi sir dung song siéu &m hd tro qua trinh trich
ly dich qua tir trai dau tam [4]. Khi hiéu suat thu
hdi chét chiét dat gid tri cao nhat thi ham lrong
c4c chat dinh dudng trong dich chudi ciing dat
gia tri cao nhat. Khi d6, ham luong duong khu,
phenolic, vitamin C va hoat tinh chéng oxy héa
cua dich chudi tang lan luot 30% , 163%, 81%,
146% so v&i mau khong qua xi ly siéu am.

Bang 3. Anh huong cua thoi gian siéu 4m dén hiéu suat thu hdi va chat lwong dich chubi

' Ham lugng Ham lwgng  Ham lugng ABTS
Thoi gian (gidy) Hiéu suat (%) dwong kKhir phenolic vitamin C (UMOITEAC/L)
(g/L) (MgGAE/L) (ppm)
0 41,3+0,5° 39.4+0.6° 131,7+5,8  44,7+2,0* 2176+ 7.9°
30 44,7 +1,0° 40.7+0.3 246,7+2,9° 68,015 421.6+£9.20
60 49,0+ 0,6¢ 49.9+0.5¢ 278,3+2,9° 73,1+0,3° 485.2 + 4.6°
90 53,5+ 0,5 50.6 +0.3¢ 346,7+2,9° 80,9+0,6 535.5 + 7.9¢
120 52,8 +0,6¢ 50.8 + 0.4¢ 353,3+2,9 81,0+1,6 538.2 + 4.6¢
150 53,0+ 0,5 50.4 +0.2¢ 353,3+5,8¢  79,9+1,1¢ 540.8+ 4.6¢

Céc gié trj c6 chir cai bén phai khac nhau 1a khéc biét cd y nghia théng ké (p<0,05)
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4. KET LUAN

Khi ting cong suat, nhiét do va thoi gian
siéu 4m dén ngudng gia tri xac dinh thi s& lam
tang hiéu suat thu hdi chat chiét va ham luong
cac thanh phan dinh dudng trong dich chudi.
Tuy nhién, néu ting cong suat, nhiét d6 va thoi
gian siéu am vuot ngudng thi hiéu suit thu hoi
chat chiét va chat lwong dich chudi s& khéng
thay d6i c6 y nghia théng ké hoic bi giam di.

V6i cong suat, nhiét do va thoi gian siéu &m lan
luot 1a 15,4 W/g hdn hop nguyén liéu, 50°C va
90 gidy, hiéu suat thu hoi chat chiét dat gia tri
cao nhit 53,5% va ting 30% so véi mau ddi
chiing khéng c6 xu ly siéu am; khi d6, ham
luong duong tong, phenolic, acid ascorbic va
hoat tinh chdng oxy héa cua dich chudi tang 1an
luot 201%, 163%, 80% va 146%. Xt ly siéu am
la mot phuong phap trién vong dé nang cao hiéu
suit va chat lugng dich chudi.

Effects of technological parameters of the
ultrasonic treatment on the extraction yield
and quality of banana (Musa Paradisiaca

L.) juice

e Tran Thi Hong Hanh
e Le Van Viet Man

Ho Chi Minh city University of Technology, VNU-HCM

ABSTRACT

In this study, the effects of ultrasonic
power, temperature and time on the
extraction yield and banana juice quality
were  investigated. The  appropriate
conditions of the ultrasonic treatment of
banana mash were as follows: sonication
power of 154W/g of raw material,
temperature of 50°C and time of 90 sec.
Under these conditions, the extraction yield
achieved maximum of 53,5% and this value

was 30% higher than that in the control
without ultrasonic treatment. In addition, the
level of total sugar, phenolics, ascorbic acid
and antioxidant activity of banana juice in
the sonicated sample was 65,6 g/L, 347
mg/L, 81 mg/L and 535,5 pumol TEACIL,
respectively; and these values were 201%,
163%, 80% and 146% higher than those in
the control sample.

Keyword: banana, extraction yield, juice quality, ultrasonic treatment.
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