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TOM TAT

Cdp dong c6 hé tro séng siéu am la mét cong nghé bdo qudn thuc pham phé bién va ding
chii Y nham béo ton céc ddc tinh cam quan va gia tri dinh dwong. Viéc lva chon cdc thong sé séng
siéu am hé tror cho quda trinh cdp dong lal khéng giong nhau cho tat ca cac logi vt liéu va phwang
phap cap déng. Bai bdo trinh bay mét sé cdc anh thO’ng clia séng siéu am dén thoi gian cap dong,
mau sdc va chat wong dinh dwéng trong qud trinh cap dong cd tra phi Ié.

Tir khéa: Séng siéu am; Qud trinh cdp déng; Ca tra phi 1é; Thay doi mau sdc; Chat lwong
cap dong.

ABSTRACT

Ultrasound-assisted freezing is a popular and notable food protection technology that
preserves organoleptic properties and nutritional values. The selection of ultrasound parameters
for the freezing process is not the same for all types of materials and freezing methods. This article
presents some effects of ultrasound on freezing time, color change and nutritional quality during the

[freezing process of striped catfish fillets.

Keywords: Ultrasound; Freezing Process; Striped Catfish Fillet; Color Change; Frozen

Quality.
1. PAT VAN PE

Qua trinh cdp déng duoc chia lam ba
giai doan: giai doan dau tién 13 giai doan lam
lanh so bd — lam lanh vat liéu tir nhiét d6 ban
dau dén nhiét do dong bang. Giai doan thu hai
la giai doan chuyén pha — két tinh am trong
vat liéu (qua trinh chuyén pha tir 1ong sang rin
béng cach loai bo nhiét 4n cua vat ligu), giai
doan thtr ba la giai doan qua lanh — qua lanh vat
liéu dén nhiét do cudi cung. Giai doan chuyén

pha 13 giai doan quan trong nhat lién quan dén
qua trinh két tinh 4m trong vat liéu, quyét dinh
dén thoi gian cip dong va chit lugng cua vat
li¢u. Trong giai doan nay chia lam hai budc: tao
mam va ting truong tinh thé [1].

Vé anh huong cua song siéu am ddi véi
qua trinh cdp dong, ngudi ta cho rang qua trinh
cép dong c6 thé dugc dién ra nhanh hon boi sy
hd tro ctia séng siéu Am nhd qua trinh tao mam
va ting cudng qua trinh truyén nhiét va truyén
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chat. Qua trinh tao mém c6 hd tro song siéu
am gay ra chu yéu bao gdm ha1 giai doan: tao
mam Ny cap va tao mam thir cap. Giai doan tao
mam so cap duoc bat dau khi nhiét 4o dat dén
nhiét do tao mam. Trong qua trinh tao mam thu
cap, dya trén céc tinh thé bang co sin, sy chiéu
xa cla song siéu am co6 thé pha v& cac dudi
gai ctia bang ton tai tir trudc thanh nhidu manh
nho hon, do su pha v& bong bong va luc cit
bt ngudn tir dong chay vi md, dan dén nhiéu
vi tri tao mam khéc nhau dugc tao ra. Su pha
v& va chuyén dong cua cac bong bong co thé
thay doi dong luc hoc chit long va ting hé sd
truyén nhiét va chat. Tuy nhién, khong phai &
cuong do va thoi gian phat song si€u am nao
cling tao ra anh hudng tich cuc dén qué trinh
cip dong [2]. Do vay, néu chon cudng do séng
siéu am qua 16én va thoi gian phat song dai s€
c¢6 anh huong khong c6 loi cho qua trinh cap
dong do hiéu rng nhiét lam tan chay cac tinh
thé da sau do tinh thé nay két tinh tré lai 1am
tang thoi gian cap dong [3]. Mdi loai vat liu
khéc nhau thi anh hudng cua cuong do va thoi
gian phat song khac nhau. Do d6, can c6 nghién
ctru riéng cho tirng loai vat liéu.

Hau hét cac nghién clru cap dong vat
liéu c6 ho trg cua soéng siéu am, vat li¢u duoc
nhung trong chat tai lanh:

Delgado va cong su [4] da khao sat anh
huéng cia song siéu am dén qua trinh dong lanh
ngam v4i mau cat tiép tuyén va cit xuyén tim
qua tao trong hon hop etylen ghcol (C HO,)
va nude (1:1, v/v). Két qua cho thdy rang ung
dung cua song siéu am (40 kHz, 0,23 W/cm?)
trong 120 gidy giam dang ké thoi gian cap dong
1én dén 8% so v6i dong lanh ngdm khong st
dung siéu am.

Franco va cong su [5] da nghién cuu
anh hudng cua song si€u am (40 kHz, S0W)
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dén cht luong cta chudi trong qua trinh lam
lanh. Két qua cho thiy rang kha ning cai thién
chdng oxy hoa va giit lai dugc thanh phan
phenolic mot cach hi¢u qua, tir d6 duy tri dugc
mau sdc va chat dinh dudng tét hon. Ngoai ra,
cong nghé 1am lanh c6 hd trg séng siéu am c6
kha nang chdng duoc vi khuan tét hon.

Islam va cong su [6] cho thiy rang giam
hon 40% thoi gian cap dong duoc quan sat thdy
trong tt ca cac mau nam thir nghiém trong qué
trinh cAp dong ngam c6 hd trg siéu am (20 kHz,
0,39 W/cm?) trong mot dung dich chira 50%
ethylene glycol va 50% nudc (v/v).

Chow Va cong su [7] khao sat qua trinh
tao mam so cAp va thir cap cua bing dugc
nghién ctru trong dung dich sacaroza duogc tao
ra béng song siéu am. Nhi¢t do tao mam cd
thé dat duoc 16n hon khi so véi cac diéu kién
khong c6 siéu am. Cac quan sat bang kinh hién
vi cho thdy céc tinh thé bang trén bé mat c6 thé
bi pha v& thanh cac manh nhé hon bang song
siéu am.

Qiu va cong su [8] da khao sat sy anh
huéng cta phuong phap hd tro song siéu am
v6i tan s6 25kHz va cong suat 150W, 200W
va 250W dén chat luong cua c4 me tring Hoa
Nam. Két qua cho thiy rang séng siéu 4m &
cong suat 250W thic day qua trinh oxy hoa
protein, & cong suat 200W thi kha ning giir
nudce va 6n dinh protein 13 tot hon so voi cac
day cong suit khac.

J. Tu va cong su [3] da nghién ctru qua
trinh cip dong cii sen ¢ hd trg ctia song siéu 4m
voi tan s6 30kHz, cong sudt 1an lugt 90, 150 va
210W. Két qua nghién ctru cho thay rang hd tro
song siéu 4m & cong suat 150W co toe do cip
dong nhanh, cai thién do cimg va giam sy mat
nudc, ting kha ning bao vé vi ciu tric ctia ci sen.
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Xin va cong sy [9] di chimg minh ring
ciu trac vi mo va do climg cta bong cai xanh
lam lanh ¢6 hd tro song siéu am t6t hon rd rét
so v6i nhitng mau lam lanh bang phuong phap
lam lanh ngam truyén théng. Va diéu kién lam
lanh c6 hd song siéu am tdi wu thu duge khi
cong sudt siéu am 1a 150 W, 30 kHz va 175 W,
20kHz.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

Cé tra phi 18 twoi dugc mua tai thanh ph
Hb Chi Minh dugc bao quan ¢ nhiét do khoang
tir -1 + 4°C véi thoi gian cho dong khong duoc
vuot qua 4 gid. Cé tra phi 16 mdi miéng c6 khdi
luong 250g + 5%, chiéu day 15mm + 5% va
khdi lugng cé tra phi 1é cho mdi mé cip dong
1000g. Nhiét do ca tra phi lé trude khi dua vao
cap dong tir 10 + 12°C.

2.2. Thiét bi thi nghiém

1) Thiét bi cap dong: Tu dong gi6 hé
théng lanh 2 cap.

- May nén cép 1: Model SECOP
SC18CL; xuat x&t Trung Qudc.

- May nén cap 2: Model TECUMSEH
CAJ2446Z; xuit x(r Malaysia.

- Dan nong dai nhiét gio: Kewely FNF
— 1.2/5.4; xuat x&t Trung Qudc.

- Dan lanh: Model SUPCOOL DE-
0.45/2.5; xuat xt Trung Qudc.

2) Budng cip dong:
Kich thudc: 800 x 600 x 500 (mm).

3) BO phat song siéu am:

Model CDEXIM0620: tan sé phat song
20kHz; xuét xtr Trung Qudc.

2.3. Thiét bi do lwong
2.3.1. Po nhigt dj

Nhiét d6 tam vat liéu duoc do bang thiét
bi Fox 1004 (-40 d&n 90°C =+ 0,1°C), xuit x{r
Han Qubc.

2.3.2. Cén khéi lwong

Khdi lugng vt liéu duoc can bang thiét
bi can dién tr Super SS vdi sai s0 + 5g, xuat xtr
bai Loan.

2.3.3. Po mau sic

Cac thong sé dic trung cia mau sic
L*(light/dark), a*(red/green), b*(yellow/blue)
dugc do bang may do mau CHN SPEC CS-10
(Model: CS-10, xuat xt Trung Qudc). Chi sb
mau WI (White Index) duogc tinh theo ba thong
s6 trén bang cong thic sau [10]:

WI=1OO—J(100—L")2+-:I*2+b*2 (1)

Miic d6 thay doi mau sic so voi gia tri
chuan duoc danh gia thong qua thong sd dE
duoc xac dinh theo cong thuce [11]:

dE:J(L*_L;e}’)z_‘_(a*_a;e}’)z_"(b*_b;ef)z (2)

Trong d6: Ly.r; @rep: b;ef la cac gia tri
chuan, st dung cac gia tri ban dau cia vat li€u
tuoi (trude khi cap dong) lam gié tri chuan.

2.4. Quy trinh thi nghiém

Van hanh hé théng hoat dong cho dén
khi nhiét do ghi nhan dugc ¢ budng cip dong
1a -35°C. Vat liéu cap dong voi dau do nhiét do
duoc dit vao tim cta vat liéu duoc tién hanh
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dua 1én khay cip dong tiép xuc véi dau phat
song siéu am trong budng cap dong, qua trinh
cap dong ket thiic khi nhiét do tam vat li¢u dat
-18°C.

Hinh 1. So' do nguyén Iy mdy cdp dong c6 hé tro
cua song siéu adm
1 - May nén cap 1, 2 - Mdy nén cap 2;
3 - Dan ngung giai nhiét gio,

4 - Binh chira cao ap, 5 - Phin loc I;
6-Kinhxemga l; 7 - Van dién tie 1, 8 - Van tiét
luu nhiét 1; 9 - Dan lanh; 10 - Binh tach long;
11 - Binh trung gian 6ng xodn; 12 - Phin loc 2;

13 - Kinh xem ga 2;
14 - Van dién tir 2; 15 - Van tiét luu nhiét 2;
16 - Khay chira vt liéu cap dong;
17 - Ddu phdt song siéu am;
18 - B6 nguon phdt song siéu am;
19 - Vit liéu cap dong.

2.5. Phwong phap thuc nghiém

Str dung phuong phap thuc nghiém don
yéu to dé xac dinh cac anh hudng cta song siéu
am dén qua trinh cap dong cua vat li¢u:

- Thi nghiém anh hudng cta cong suit
phat song 0, 75, 100, 125, 150 va 175W ¢ tan
s6 20kHz dén thoi gian cap dong vat liéu.

- Thi nghi€ém anh hudng ty 1€ phat song
siéu 4m gian doan dén thoi gian cap dong.

- Xac dinh anh huong cua song si€éu am
deén chat lugng dinh dudng, bién doi mau sac
cua vat liéu sau cap dong.
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3. KET QUA VA THAO LUAN

3.1. Thye nghiém anh hwéng ciia cong suat
phit séng siéu Am dén thoi gian cAp dong ca
tra phi lé

Thuc nghiém cip dong ca tra phi 1é ¢o
hd tro ctia song siéu am & tan sb 20kHz vai cac
cong suat phat song OW, 75W, 100W, 125W,
150W va 175W.

Két qua thi nghiém:

Khi cap dong ca tra phi 18 ¢6 su hd trg
clia s6ng siéu am tan sd ¢d dinh 20kHz va cong
suét thay doi OW, 75W, 100W, 125W, 150W va
175W & cing diéu kién nhiét d6 moi truong,
nhiét d vat liéu ban dau, nhiét do va toc do
khong khi dbi luu trong budng cip dong. Két
qué cho thiy rang khi ting cong suat phat song
siéu &m tir OW dén 75W thi thoi gian cap dong
tang 6,3%, tiép tuc ting cong suit phat song
siéu 4m 1én dén 100W thi thoi gian cap dong
duoc rat ngan khoang 8,1% khi so véi thoi gian
cip dong khong c6 hd tro cua séng siéu am.
Néu tiép tuc ting cong suat phat song siéu am
1én dén 125W, 150W va 175W thi thoi gian cp
d6ng c6 xu hudng ting déu cu thé 1a ting thém
lan luot khoang 22,7%, 27,7% va 37,6% khi so
v6i thoi gian cap dong khi co hd tro song siéu
am ¢ 100W. Nhu vay, thoi gian cap dong vat
lidu c6 hd tro cua sdng siéu 4m & muc cong sut
100W 1a thap nhat. Tuy nhién, khi ting cong
sudt phat song thi thoi gian cap dong ciing ting
theo do hi¢u rng nhiét tao ra tur séng si€u am

13].
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Hinh 2. Thoi gian cap dong voi cac mirc cong suat
song siéu am

Thuec té, tong thoi gian cap dong khong
phan anh chinh xac anh hudng cta séng siéu am
dén qua trinh cap dong c4 tra phi 16. Nguoi ta
thudng tinh thoi gian cp dong bang tong thoi
gian cua ba giai doan: Lam lanh, chuyén pha va
qua lanh. Hinh 3 thé hién duong cong cip dong
g véi cac ché do cap dong co va khong c6 hd
trg clia song siéu am, c6 thé chia lam ba giai
doan: Giai doan lam lanh (12 + 0°C), giai doan
chuyén pha (0 + -5°C) va giai doan qua lanh (-5
+-18°C) [1].
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Hinh 3. buong cong cdp dong voi cac mirc cong
suat song siéu am

Hinh 4 thé hién rang trong qua trinh cip
dong thi thoi gian chuyén pha 1a 16n nhat va
thoi gian 1am lanh 13 ngan nhéat & cac ché do
cap dong. Poi v6i thoi gian & giai doan lam
lanh va qua lanh s& ting dan khi ting cong suat
cua song si€u am, cu thé 1a ¢ giai doan lam
lanh, khi ting cong suat song siéu am dén 75W,
100W, 125W, 150W va 175W thi thoi gian kéo

dai hon tuong ung khoang 5,9%, 11,1%, 20%,
27,3% va 52,9% khi so vai thoi gian 1am lanh
khi khong c6 ho trg ciia song siéu am. Tuong tu
nhu vay, ddi vai giai doan qua lanh thi thoi gian
tang tuong tng la 6,5%, 15,7%, 17,3%, 18,9%
va 20,4%. Diéu d6 co thé thiy, song siéu 4m
hau nhu khong déng vai tro c6 ich trong viéc
rat ngan thoi gian cap déng ¢ cac giai doan nay.

Xét dén giai doan chuyén pha c6 thé
thdy rang & cac cong suét siéu am 75W, 125W,
150W, 175W déu lam gia ting thoi gian ¢ giai
doan nay, cu thé thoi gian chuyén pha tuong
mg mat 47,5 phut, 52 phat, 56,5 phat va 66
phut khi so v6i 44,5 phit 1a thoi gian chuyén
pha khi khong c6 hd trg cua song siéu am.
Riéng ddi voi truong hop & cong suit siéu am
1a 100W thi thoi gian chuyén pha giam déng
ké, 1én dén 24,7% khi so véi thoi gian chuyén
pha khi khong c6 sy hd trg cua song siéu am.
Qua cdc thi nghiém trén c6 thé két luan rang,
khi Iyra chon cong sudt song siéu am phu hop la
100W dbi vé6i vat liéu cap dong thi s& gitp rat
ngan thoi gian chuyén pha dang ké so véi khi
khong c¢6 hd tro clia song siéu 4am dan dén rit
ngan toan bd qua trinh cap déng. Piéu do6 ciing
dugc giai thich rang trong qua trinh chuyén
pha, song siéu 4m giy tac dong tao ra nhiéu
bong bong trong long vat liéu gitp hinh thanh
nhiéu cac tinh thé bang min hon va tang cuong
qua trinh trao d6i nhiét, trao doi chat [2].
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3.2. Thuc nghiém dnh hwéng cia ty 1€ gian
doan deén thoi gian cap dong cta ca tra phi lé

Thyc nghiém cap dong ¢ mirc cong suat
100W (nhiét do phat song 0°C) voi ty 1€ gian
doan 1an luot 13 0, 0,2, 0,4, 0,6 va 0,8. Ty 1&
gian doan duogc tinh theo cong thuce [12]:

= oL 3)
TorrtTon

Trong d6: T — Thoi gian cap dong céd
X NG o A
ho trg cua song si€u am; T . — Thoi gian cap
dong khong phat song siéu am.

A = 0: Phat séng lién tuc;

A =0,2: 30s bat 7,5s tat;

A= 0,4: 30s bat 20s tat;

A= 0,6: 30s bat 45s tit;

A =0,8: 30s bat va 120s tat;

A = 1: Khong phat song siéu am.

Céc nghién ctru trude day chi ra rang,
phat séng lién tuc anh hudng dén thoi gian cap
dong. Viéc kéo dai thoi gian phat song s€ gay ra
hiéu g nhiét 1am tang thoi gian cdp dong. Do
6, thoi gian cap dong giam so véi ché do cap
dong khong hd trg song siéu am khong nhiéu
[13]. Mot sb nghién ciru anh hudng cua ty 1¢
phat song gian doan dén thoi glan cap dong
[14]. Két qua nghién ctru cho thay, ty 18 phat
song gian doan anh huong dén thoi gian cip
dong. Hinh 5 cho thay, & cac ty 1& phat song 0,2,
0,4, 0,6 déu co thoi gian cép dong thép hon ché
dd khong hd tro clia song siéu 4m va khi c6 hd
trg song siéu am lién tuc. O ty 18 0,4, th0’1 gian
cap dong thap nhit trong cic ché do cap dong,
gitp rat ngan khoang 18,9% thoi gian cap dong
khi khong c¢6 hd tro song siéu am. Diéu d6 cho
thdy viéc lwa chon ty 18 thich hop gitp rut ngin
thoi gian cip dong, giam thoi gian phét song va
dam bao chét luong san pham.
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Théi gian cdp déng [phit)

:M a4 n_-.ip ﬂdnq

A=)

Hinh 5. Anh huong ty 1é phdt séng gidn doan dén
thoi gian cdp dong vit liéu

3.3. Anh hwéng cta séong siéu Am deén mau
sac cua vat li€u sau cap dong, ra dong

Mau sic cua vat liéu sau cip dong co
thé dugc dénh gia béng cam quan hodc dya
vao thong s mau sac Trong nghién clru nay,
dwa vao cac thong s dic trung clia mau sic
L*(light/dark), a*(red/green), b*(yellow/blue)
dugc do bang may do mau CHN SPEC CS-10
(Model: CS-10, xuat x& Trung Qudc). Chi sb
mau WI (White Index) dugc tinh theo ba thong
s6 trén bang cong thic (1):

WI =100 — J[IOO —L)2+a*? +p*?

Mirc d6 thay d6i mau sic so voi gia tri
chuan dugc danh gia thong qua thong so dE
duogc xac dinh theo cong thirc (2):

& 2 * * * *
dE=J(L*—LTEf) (@ — aye)? + (b™ — by, )2

Trong do: Ly ¢; IE a,. Iz b, 7 la cic gid
tri chuan, sir dung cac gid tri ban dau cua vat
lidu twoi (truwde khi cip dong) 1am gia tri chuan.
Qua cac thyc nghiém vé anh hudng cta siéu am

dén thay d6i mau sic, két qua nhu sau:



NGHIEN CUU - TRAO DOI

Bang 1. Chi s6 mau cia mau vt liéu twoi va cac mau vt liéu sau cap dong

Loai vat liéu L* a* b* WI
Mau tuoi 46,26 + 0,26 -1,21+£0,03 | 0,53 +0,03 46,24
Khéng ¢6 hd tro sidu am 60,13 + 0,48 1,73+ 0,15 5,08+ 0,10 59,77
H3 tro siéu 4m 100W lién tuc 59,64+ 0,11 2,30+ 0,30 5,78+ 0,10 59,16
HJ tro siéu 4m 100W; A = 0,4 58,12 + 0,40 1,53 + 0,22 5,35 + 0,05 57,75

Cac két qua 0 bang 1 ¢6 thé nhan thiy rang, chi sé L* va WI & cac ché do cp dong déu khac
nhau khéng dang ké va tat ca déu cao hon so véi mau tuoi chua qua cip dong. Diéu dé duogc giai
thich rang trong qua trinh cip déng, 4m c6 xu hudng di chuyén tir bén trong ra bé mat vat lidu cap
dong va két tinh. Do d6, cac mau sau cap dong & cac ché do s& c6 mau sic sang hon so voi mau vat
liéu twoi. Két qua nay ciing phu hop voi két qua tir cac thi nghiém ctia Tu va cong su vé ¢t sen [3].

Bang 2. Chi s6 mau cua mau vat liéu twoi va cac mau vt liéu sau ra dong

Loai vat liéu L* a* b* WI dE
Mau tuoi 4626 +026 | -121+0,03 | 0,53+0,03 | 46,24 -

Khong c6 hd trg siéu 4m 53,14+0,11 | 2,70+0,07 | 2,40+0,01 | 53,00 | 8,13

HJ tr siéu am 100W lién tuc | 52,12+0,12 | 3,13+0,05 | 2,83+0,07 | 51,93 | 7,65

HJ tro siéu am 100W; A=0,4 | 51,71+0,06 = 1,91+0,02 | 1,14+007 | 51,66 | 6,31

Mau sic 1a chi s6 quan trong dé danh
gid cam quan cua vat liéu. Cac chi s6 L*, a*,
b* con duoc tng dung dé tinh toan do thay d6i
mau sic thong qua chi sé dE. Chi s6 dE cang
cao thé hién cho murc d6 thay ddi mau sic cang
16n khi so v&i mau chuan (mau tuoi). Qua bang
s liéu c6 thé thay rang, & cac ché do cap dong
khac nhau déu s& lam thay d6i mau sic cta vat
liéu sau khi ra dong khi so véi vat li¢u tuoi ban
dau chua qua cap dong. Khi cap dong khong co
hd trg clia song siéu am thi do thay ddi mau sic
s& 16n hon khi c¢6 sy hd tro cta song siéu am.
Cu thé d6i véi qua trinh cip dong khong c6 hd
trg cua song si€u am thi chi s6 dE 14 8,13, theo
sau d6 1a qua trinh cap dong c6 hd trg song siéu
am lién tuc ¢ cong suat 1a 100W thi chi s6 dE la
7,65 va qua trinh cap dong c6 hd trg song siéu
am voi ty 1é gian doan 1a 0,4 & cong suat 100W
thi cho chi sé dE 14 thap nhét véi 6,31.

Qua cac két qua tir bang 1 va bang 2, ta
c6 thé két luan rang khi cp dong c6 hd tro cua
song siéu am s& khong lam anh huéng dén mau
sdc cua vat liéu sau cap dong va giup giam do
thay d6i mau sic cua vat liéu sau ra dong khi so
vé6i khi cap dong khong ¢ hd trg ciia sdng siéu
am.

3.4. Thuc nghiém anh hwéng cua song siéu
am dén chit lwgng dinh dudng cia ca tra
phi 1¢ sau cip dong

O ca tra phi 16 bao gém rat nhiéu cac
thanh phén dinh dudng khac nhau, dac biét
protein 1a thanh phan dinh dudng chiém ti 1¢
cao nhit. Pé danh gia anh hudéng cua song siéu
am dén ham luong protein con lai sau khi rd
dong so véi mau tuoi, ta s& phan tich mau theo
phuong phap AOAC 991.20 tir trung tdm phan
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tich mau thi nghiém. Két qua phan tich cac mau
thi nghiém & céc ché d6 cap dong nhu sau:

Céc nghién ctru da chi ra rang viéc tng
dung song siéu am khi hd trg cho qua trinh cip
dong co kha nang gitr lai duoc thanh phan dinh
dudng t6t hon khi so véi qua trinh cip dong
khong c6 song siéu am [6].

Hinh 6 thé hién két qua ham luong
protein & cac ché do cAp dong khac nhau va
ham luong protein c6 trong mau cé tuoi. Qua
két qua trén, ta thay rang khi c6 su hd trg cia
song siéu am trong qua trinh cap dong da gitp
cho ham luong protein sau ra dong cao hon
dang ké so voi viée cap dong khong co sy hd
trg cta song siéu am. Dbi v6i song siéu am cd
cong suat 100W va ty 1¢ gian doan ¢ 0,4, ham
luong protein sau cap dong 1a 14,4 g/100g c4,
cao hon khoang 26,4% khi so v6i qua trinh cap
dong khong c6 hd tro ciia song siéu am 1a 10,6
g/100g ca va d6i véi qua trinh cap dong hd tro
song si€u am ¢ ty 1€ gidn doan 1a 0,2 thi ham
luong protein sau cip dong 1a 14,2 g/100g ca,
thap hon khoang 1,4% khi so v6i qua trinh cap
dong ¢ ty 1€ gian doan 0.4 1a 14,4 g/100g ca.
Qua cac két qua trén, ta két luan rang song siéu
am c6 anh huong tich cuc hi¢u qua trong vi¢c
dam béao chat lugng dinh dudng cua vat liéu sau
cap dong.

PROTEIN (g/00g)
o

MEu turi A=02 A=04
CHE B0 CAP BONG

Hinh 6. Anh hwong cua song siéu dm den ham
luong protein sau ra dong
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4. KET LUAN

- Pé tai nghién ctu thuc nghiém cho
thiy riang séng siéu am cé anh huodng tich
cuc dén qué trinh cdp dong cé tra phi 1&. Doi
v6i séng siéu am & cong sudt 1a 100W, tin sb
20kHz va ty 1€ gian doan phat song 1a 0,4 giup
rat ngin thoi gian cip dong, dam bao mau sic
va chét luong dinh dudng vat liéu sau cip dong,
ra dong tot nhat.

- Hudng phat trién tiép theo cua dé tai:
Tir cac két qua thuc nghiém don yéu tb, tién
hanh thuyc nghi¢m da yéu t6 nham xac dinh
duogc ché do cap dong thich hop. <

Ngay nhan bai: 28/10/2023
Ngay phan bi¢n: 16/11/2023
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