KHOA HOC CONG NGHE
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Nghién cttu anh hudng ctia song siéu am dén su thay d6i sinh ly va hoat tinh chong oxy hda cta trai dau
bap sau thu hoach da duoc thuc hién & cac ché do 58 kHz-1,5 phut, 132 kHz-1,5 phut, 58 kHz-2,0 phut va
nghiém thitc déi ching khong xtr Iy song siéu am. Két qua cho thdy, dau bip duoc xit ly & tan s6 58 kHz
trong thoi gian 1,5 phut (58 kHz-1,5 phut) c¢6 tac dung lam cham su thay déi sinh ly tir ngay 6 dén cudi giai
doan ton trir nhur giam téc do ho hap, do ctmg, su thay déi mau sic va tén that khéi luong khi so véi nghiém
thitc doi ching, nghiém thic 132 kHz-1,5 phut va 58 kHz-2,0 phut. Bén canh d6, nghiém thic 58 kHz1,5
phut da duy tri ham luwong ctia cac hop chat c6 hoat tinh chong oxy héa nhu chlorophyll, vitamin C va
phenolics cao hon nghiém thic d6i ching & ngay 3 dén ngay 9 clia qua trinh ton trit. Vi vay, séng siéu am
c6 tiém nang trong viéc kéo dai thoi gian ton trit va duy tri ham luong cac hop chat chéng oxy héa cda trai

dau bap sau thu hoach.

Tt khoéa: Song siéu 4m, diu bap, Hibiscus esculentus L., chéng oxy hoa, chat luong.

1. BAT VAN BE

bau bap (Abelmoschus esculentus1.) 1a loai cay
trong giau cac chat dinh duong va cac thanh phan
hoat tinh sinh hoc nhu chat xo, vitamin, dau,
polysaccharides va polyphenol. Nhitng thanh phan
nay gop phan lam cho dau bap co tac dung chong
oxy hoéa, chong viem, ha duong huyét va cac chic
nang khac. Do vay, dau bap da tré thanh mot loai cay
trong quan trong vé kinh t€ & ving nhiét doi va can
nhiét doi trén thé gidi [1]. Trong linh vuc thuc pham,
trai dau bap da duwoc st dung nhu mot loai rau va
duoc dung trong cac mon salad, sup va ham [2]. Tuy
nhién, trai dau bap tuoi co thoi gian st dung ngan do
toc do ho hap manh va sy mat nuéc cao [3]. Su thay
d6i sinh ly sau thu hoach lam gidm gia tri dinh
duong, han ché thoi gian ton tritr va anh hudng dén
gia tri kinh té ctia trai dau bap. Do vay, viéc st dung
cac bien phap xit Iy sau thu hoach nham kéo dai thoi
gian ton trit, duy tri gia tri dinh duong va hoat tinh
chong oxy hoa ctia dau bap 1a viéc can thiét. Cac két
qua nghién ctru trudc day cho thdy, dau bap sau thu
hoach duoc kéo dai thoi gian ton trit va duy tri gia tri
dinh duong biang cach st dung cac bién phap xir ly
nhu 1-Methylcyclopropene, mang bao edible coating
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(alginate), polyamine (putrescine) hodc ton trit trong
diéu kién nhiet do thap [3, 4, 5, 6]. Tuy nhién, cac
bién phap xit ly trén co6 ngudn goc hoa hoc co thé
khong an toan véi nguoi tieu dung hodc gay ra ton
thuong lanh va chi phi ton trit cao. Vi vay, viec
nghién ctru tim cac giai phap thay thé 1a can thiét.
Song siéu am la mot dang nang luong duogc tao
ra bdi song am & tan s6 cao (> 16 kHz) ma tai nguoi
khong thé phat hién [7]. Séng siéu am la mot ky
thuat moi duoc diung dé xt ly rau qua sau thu hoach
nham muc dich duy tri chét luong va kéo dai thoi
gian bao quan. Khi so sanh séng siéu am véi cac
phuong phap x 1y sau thu hoach khac thi séng siéu
am an toan hon, khong doc hai va than thién voi moi
truong [8]. Cac nghién ctu cho thay song siéu am c6
tac dung duy tri d6 cung, ham luong vitamin C,
phenolics va hoat tinh chong oxy hoa cua qua dau
tay [9, 10], ca chua [11, 12]. Ngoai ra, song siéu am
con cho thay kha nang giam téc do ho hap va duy tri
chat luong ctia trai tdo sau thu hoach [13, 14]. Tir cac
nghién ctu trén co thé thiy song siéu am co tiém
nang trong viéc 1am gidm su thay déi sinh ly sau thu
hoach, duy tri chat luong va hoat tinh chong oxy hoa
trén trai cay. Tuy nhién, sy anh huéng cta song siéu
am dén su thay déi sinh ly va hoat tinh chéng oxy
hoéa ctia trai dau bap sau thu hoach chua duoc nghién
cuu. Muc tiéu ctia nghién ctru la danh gia anh huong
cta ché do xtr ly song siéu am dén su thay déi mau
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séc, toc do ho hap, do ctng va hoat tinh chong oxy
hoa ctia trai dau bap sau thu hoach.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Thu mau va xtt Iy séng siéu am

bau bap “giong 5 canh TN4” duoc thu mua tir
vuon tai huyén Long H6, tinh Vinh Long duoc van
chuyén vé phong thi nghiém trong thoi gian 30 phut
& nhiét do moi truong 30+2°C, sau d6 phan loai va lua
chon mau dong nhat vé kich co (dai 12 cm x duong
kinh 2 cm) va mau sic, khong bi sau, bénh va cac tén
thuong vé mat co hoc. Tiép dén rira dudi voi nuoc dé
loai sach bui ban, dé kho te nhién ¢ nhiét do phong
truoc khi xir ly. Thi nghiém khao sat danh gia sy
hiéu qua ctia ché @6 xit ly song siéu am da duoc khao
sat voi 375 trai dau bap da duoc lwa chon va duoc
chia thanh 25 nhom, méi nhém c6 15 trai. Tiép dén,
mau duoc dua vao hé thong bé rita c6 két noi truc
tiép voi bo nguon phat séng siéu am (600 mm x 380
mm x 350 mm; IDS 2415/SM; Crest Ultrasonic, My)
voi cong suat nguon 360 W va hé thong nuoc lanh
tuan hoan lién tuc nham gitt cho nhiét do ctua hé
thong bé rira siéu am 6n dinh & 29°C trong qua trinh
xtr ly. Nguon phat song siéu am duoc diéu chinh &
cac tan so6 1an luot 1a 58, 132 va 192 kHz; thoi gian xtr
ly & méi tan sé lan luot 1a 1,5; 2,0; 3,0; 5,0; 7,5; 10,0;
12,5 va 15,0 phut va nghiém thiec khong x ly song
siéu am duoc gitt lam nghiém thic doi ching. Sau
khi két thuc qua trinh, mau duoc dem ra ngoai dé
kho tu nhién va duogc ton trix & nhiét do 25°C trong
bao bi polypropylene da duc 16 (kich thuéc bao bi 22
cm x 18 cm, dugc duc 32 16, méi 16 c6 duong kinh 6
mm). Két qua cho thay cac ché do xtt Iy song siéu am
tai 58 kHz-1,5 phuat; 58 kHz-2,0 phat va 132 kHz-1,5
phut cho két qua tén that khoi luong, su thay déi
mau sac va hu héong thap hon mau déi ching. Do
vay, 3 ché do xtt ly song siéu am trén duoc stt dung
cho toan bo thi nghiém.

Tat ca cac trai dau bap da duoc lua chon cho thi
nghiém duoc chia thanh 4 nhém bang nhau, méi
nhom co 75 trai duoc thuc hién giong véi phan mo ta
thi nghiém trén. Cac nhom mau lan luot xtt ly song
sieu am & cac ché do 58 kHz-1,5 phut, 132 kHz1,5
phut, 58 kHz-2,0 phat va nghiém thic khong x 1y
song siéu am duoc gitt cho mau doi ching (mau
duoc ngam trong nudc trong thoi gian 2,0 phuat) [5].
Mau duoc 14y & ngay 0 va sau mdi 3 ngay trong suot
qua trinh ton trit dé phan tich cac chi tiéu nhu thay
d6i mau sic, ton that khoi luong, do ciing cta qua,

toc do ho hap, hoat tinh chong oxy héa (DPPH), ham
lwong vitamin C, ham luong chlorophyll va ham
luong phenolic tong. Thi nghiém duwoc 1ap lai 3 1an.

2.2. Phuong phap phan tich
2.2.1. Xac dinh sur thay doi sinh Iy cua trdi

Su thay ddi mau sac ctia dau bap duoc xac dinh
dua vao thiét bi do mau Hunter Lab (MH-C800
4500L, My). Cac gia tri L*, a*, b* duoc ghi nhan.

Toc @6 ho hap duoc do bang cam bién khi CO,
(CO2-BTA,Vernier, My) duoc két noi véi may tinh
theo phuong phap cia Raudiene va cs (2017) [15].
Céc gia tri nong do CO, va nhiet do duoc ghi nhan.
Toéc do ho hap ctia dau bap duoc tinh toan theo cong
thuc (2.1).

Cco X Mco,

TDHH = 2.1)

Mmay* T

Trong d6: TDHH la toc do ho hap cia mau (mg
CO, kg'h); Cco, 12 nong do cta khi CO, ctia mau
sinh ra trong khong gian réng (thé tich binh Gt mau
trir di thé tich mau) (mmol); Mo, 1a khéi luong phan
te khi CO, (44,01 g/mol); m,;, 1a khéi luong cha
mau dung dé do toc do ho hap (kg); t 1a thoi gian @
mau (gio).

Tén that khoi luong cuia trai duwoc do lwong dua
vao can ky thuat 2 s6 1& (TXB-622L, Shimadu, Nhat
Ban) va tinh toan ty lé phan tram tén that khai luong
so voi ban dau.

Do cing cta trai duoc xac dinh bang cach do luc
cat clia trai dua vao thiét bi do cau truc (TMS PRO,
Food Technology Corporation, My). Van toc ctia dao
(@6 day 2 mm) duoc diéu chinh & 120 mm min? va
cat & vi tri gitra trai dén khi trai bi dat hoan toan. Gia
tri ctia luc cat duoc biéu thi la Newton (N).

2.2.2. Phan tich cdc hop chat co hoat tinh chéng
oxy hoa

V6 cua trai dau bap duoc dong bang bang dung
dich ni to 10ng, sau d6 duoc nghién thanh bot trudc
khi duoc phan tich. St dung 0,2 g bot mau va 1,8 mL
methanol lanh (dung cho chi tiéeu DPPH va phenolics
téng) hodc dung dich axit metaphosphoric 5% lanh
(ding phan tich ham luong vitamin C), tiép theo 1a
vortex trong 1 phat va ly tim lanh & 10.000
vong/phut, 5 phut va nhiét do 4°C sé thu duoc dich
trich dung cho phan tich cac chi tiéu.
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Hoat tinh chong oxy hoa DPPH (2,2- diphenyl-1-
picrylhydrazyl) duoc thuc hién theo Li va cs (2018)
[16] voi mot s6 diéu chinh. Hon hop phan tng chtra
dung 0,15 mL dich trich va 1,85 mL DPPH 120 uM
trong methanol, tiép dén t & nhiét do phong trong 30
phut trong bong t6i. Mau kiém soat duoc chuin bi
bang cach dung methanol thay thé cho dich trich
trong cung diéu kién. Do hap thu duoc do & buoc
song 525 nm va két qua duogc tinh toan theo cong
thic (2.2).

; (AbBLigm soit — AbBmiy
0/ _
aDPPH = ( bs-,;,g i ) = 100 (2.2)

Ham luong phenolics duoc dinh luong dua theo
Singleton va cs (1998) [17]. Hén hop phan tng chira
dung 50 pL dich trich (mau blank ding methanol
thay cho dich trich), 250 pL thuoc thit Folin—
Ciocalteu, 750 pL sodium carbonate 7,5% va 2 mL
nudc cat. Hon hop phan ting duoc vortex va u trong
bé én dinh nhiét & 40°C trong 30 phut. P hap thu
dugc do & budc song 750 nm va két qua duoc tinh
toan dua vao duong chuin cta axit gallic trong cung
diéu kien.

Ham Iwong vitamin C duwoc phan tich theo
Nguyen va cs (2021) [18] voi mot so6 diéu chinh. Hén
hop ctia phan tmg bao gém 0,4 mL dich trich, 0,6 mL
di-indophenol 0,02%, 0,8 mL thiourea 2% va 0,6 mL
dinitrophenol hydrazine 2%, sau do6 vortex va 1 trong
bé 6n dinh nhiét do & 50°C trong 1 gio. Tiép dén, 1
mL cua axit sulfuric 85% duwoc thém vao hon hop trén
va tiép tuc U & nhiét do phong (25°C) trong 30 phdt.
Do hap thu duoc do & buodc song 540 nm va két qua
duoc tinh toan dua vao duong chuén cta vitamin C
trong cting diéu kién.

Ham luong chlorophyll dugc xac dinh theo
Moran (1982) [19]. 0,5 g bot vo dau bap duoc 0 voi
10 mL N,N-dimethylformamide & 4°C, trong diéu
kien toi, 24 gio. Dung dich duwoc loc qua gidy
Whatman No.1 va dinh mtc dén 10 mL bang N,N-
dimethylformamide. Gia tri d0 hap thu cua
chlorophyll dugc do & budc séong 664 va 647 nm.
Ham luong chlorophyll (ug/mL) dugc tinh toan theo
cong thace (2.3), 2.4), (2.5).

Chlorophylla= 1264 X A, —2,09X A,.  (23)
Chlorophyllb=—56 XA, + 2326 XA, (2.4)
Chlorophyll tongs6 = 7,04 X A, +21,17 X A, (2.5)

Trong do6: Ag, va Agy; 1an luot 1a @6 hap thu cta
mau & cac budc song 664 va 647 nm.

2.3. Phan tich thong ke

Tat ca s6 lieu thu nhan tir thi nghiém dwoc xt ly
biang phan mém thong ke Statgraphics Centurion
XV. St dung phuong phap phan tich phuong sai
(ANOVA) dé dua ra két luan vé su sai biét gitra cac
gia tri trung binh cac nghiém thie. Cac gia tri trung
binh ctia nghiém thic duoc so sanh bang phuong
phap LSD & mitc y nghia 5%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia séng siéu am dén sy thay
d6i sinh Iy ctia dau bap

Su thay d6i sinh ly cua trai dau bap sau thu
hoach 1a mot trong nhiing yéu t6 anh huong dén chat
luong va kha nang chip nhan cta nguoi tiéu dung.
Céc nghién ctu cho thay trai dau bap sau thu hoach
6 su gia tang toc d6 ho hap va san sinh khi ethylene
dan dén do cing, su mat nuoc tang lén va mau sic
thay déi tir xanh sang vang [6]. Do vay, viéc ap dung
cac bién phap xt ly sau thu hoach nhim lam cham
sy thay d6i sinh ly, gitip duy tri chat luong va thoi
gian ton trir cta dau bap da duoc thuc hién. Nghién
ctru nay da khao sat anh hudng ctia tan s6 song siéu
am va thoi gian xtt ly dén su thay d6i sinh ly cta trai
dau bap sau thu hoach. Cac két qua duoc thé hién &
hinh 1A-D. Vao ngay 0, khong c6 su khac biét vé toc
do ho hap gitra cac nghiém thire. Tir ngay 3 dén 12,
toc do ho hap cta dau bap c6 xu huéng tang lén va
dat dinh ho hap ¢ ngay 6 (doi ching) va ngay 9 doi
voi cac nghiém thic con lai. Co thé thdy song siéu
am da lam giam toc do ho hap so voi nghiem thic doi
chimg trong suét thoi gian ton trit. Trong cac nghiém
thic ¢6 xt ly song siéu am thi nghiém thic 58 kHz
1,5 phut c6 toc @ ho hap thap nhat tiép dén la
nghiém thaic 58 kHz-2,0 phut va 132 kHz-1,5 phut
trong su6t thoi gian ton triv (Hinh 1A). Diéu nay c6
thé 1a do séng siéu am da lam giam hoat tinh cac
enzyme tham gia vao qua trinh ho hap hoac lam thay
d6i qua trinh chuyén hoa trong té bao. Xu va cs
(2019) [13] d@a chting minh rang séng siéu am da lam
giam toc do ho hap cua trai tdo trong sudt qua trinh
ton trit khi so sanh v6i mau do6i chimg. Bén canh do,
nghién cttu anh huéng ctia séng siéu am trén trai dau
tay ciing cho két qua tuong tu 1a song siéu am & mirc
do xtt ly pht1 hop c6 tac dong lam giam toc do ho hap
khi so v6i mau doi ching [8].

Mau sic 1a mot trong nhimg chi tiéu duoc dung
dé danh gia trang thai stic khoe ctia rau qua va su
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chdp nhan cta nguoi tieu dung. Cac két qua thé hién
& hinh 1B, c6 thé thay khong co6 su khac biét mau sac
gitta cac nghiém thuc sau khi xitr Iy séng siéu am
(ngay 0) va giai doan cudi ctia qua trinh ton trir (ngay
9 dén 12). Tuy nhién, tir ngay 3 dén 6 c6 thé thay
song siéu am da lam cham s thay déi mau sac so voi
nghiém thitc doi chimg. Cac két qua nghién ctru trén
rau diép, ot chuong xanh va qua bi cho thiy séng
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siéu am co tac dung lam cham su thay doi mau xanh
trong sudt qua trinh ton trir [20]. Ngoai ra, nghién
ctru trén cai thia (bok choy) ciing cho két qua tuong
te [21]. Su thay d6i mau nay co lién quan dén ham
luong cta chlorophyll ctia qua. Piéu nay c6 thé thay,
séng siéu am co tac dung lam cham su phan hiy cta
ham luong chlorophyll trong qua trinh ton trit (Hinh
27).

0 : - : :
; / ; / ) It : 7
-1 (A g1/ A b -1 (4
) A B 1 [ A 1 A
> 44| |1t -1 A 1A 1A
s ||lig 1gu 1})al 17
= -8{L/i¥ SN AT a?
'E' adgag
= 1 Débi chimg
O -124 == 58 kHz-1.5 min (B)
@a 132 kHz-1.5 min
58 kHz-2.0 min
'16 L Ll L 1 T
0 3 6 9 12
Thi gian tén trir (ngay)
200 1 Dai chimg i
= 58 kHz 1.5 min (D)
150- @2 132 kHz-1.5 min

=3 58 kHz-2.0 min

ab a
b

PG cirng (N)
—_—
o (=]
o o o
1 L
=
&
==
ESSSSSNNSNN
e

6 9 12
Théi gian ton trir (ngay)

Hinh 1. Anh huéng ciia séng siéu am dén si thay d6i sinh Iy ciia dau bép sau thu hoach
Ghi chii: Céc ky tir tir a-c thé hién sur khac biét y nghia giita cdc nghiém thiic xir ly song siéu 4am. Phan tich

ANOVA 6 muic y nghia 0,05 va kiém dinh LSD.

Trong qua trinh b4o quan rau qua, tén that khoi
luong 1a mot yéu t6 quan trong can duoc quan tam
do lien quan dén van dé kinh té€, chat luong dinh
duong va gia tri cdm quan. Su ton that khoi lwong cia
dau bap duoc thé hién & hinh 1C, cac két qua cho
thay nghiém thic xit Iy song siéu am 58 kHz-1,5 phut
khong c6 khac biét y nghia so voi nghiém thirc doi
ching, 58 kHz-2,0 phut nhung thap hon nghiém thirc
132 kHz-1,5 phut & ngay thi 3. Tir ngay 6 dén 12, tén
that khaéi luong ctia mau duoc xtr ly song siéu am &
tan s6 58 kHz trong 1,5 phut c6 gia tri thap nhat va
khéc biét y nghia so véi cac nghiém thie doi chimg,

58 kHz-2,0 phut va 132 kHz-1,5 phat. Tuy nhién,
nghiém thic 132 kHz-1,5 phat ¢6 xu huéng gay ra sy
tén that khoi luong cao hon nghiém thic doi ching
trong sudt thoi gian ton trix. Su tén that khoi luong
ctia mau co su lién quan rat lon dén sy ho hap cua
dau bap trong suot qua trinh ton trit, do séng siéu am
¢6 tac dung lam gidm su ho hap trong qua trinh ton
trit khi so sanh voi nghiém thitc d6i ching (Hinh
1A). Sy t6n that khoi luong cao ctia mau xt ly 132
kHz-1,5 phut cho thay viéc xtt Iy séng siéu am voi tin
s6 khong phtt hop dan dén su kich thich cac thanh to
trong té bao thuc vat, trong do c6 cac enzyme thic
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d4y su chuyén hoa va trao d6i chat. Su chuyén hoa va
trao d6i chat nhanh dan dén su tiéu hao chat kho
ciing nhu thanh phan dinh duong c6 trong nguyén
lieu va sy mat nuoc lam tén that khaoi lwong nguyén
lieu trong qua trinh bao quan. Tuy nhién, sw chong
chiu cua té bao thuc vat doi voi song siéu am la khac
nhau doi v6i tan s6, cong sudt ciing nhu 13 thoi gian
xtr ly song. Do vay, ché do xit Iy can phai phu hop voi
stic chéng chiu cta té bao thuc vat. Trong nghién
clru nay, co thé ché do xtr ly 58 kHz-1,5 phut 1a phu
hop véi trai dau bap. Néu ning luong soéng cao hon
c6 thé sé lam cho té bao cta dau bap bi tén thuong
va hu hong c6 thé sé dién ra nhanh hon. Piéu nay co
thé sé duoc thuc hién & cac nghién cttu sau.

b6 cung 1a mot chi tiéu quan trong duoc dung
dé danh gia su gia héa cta dau bap sau thu hoach va
trong suét qua trinh ton trit. Trong nghién cttu nay,
do cting ctia dau bap duoc danh gia thong qua luc cat
va thé hién & hinh 1D, trong 3 ngay dau cta giai doan
ton trit khong cé su khac biet vé do ctmg ciia cac
nghiém thirc duoc quan sat. Tir ngdy 6 dén 12 co thé
thay dau bap duoc xtr ly & murc 58 kHz-1,5 phut c6 do
ctmg thap nhat va c6 khac biét y nghia khi so sanh
voi nghiém thic d6i ching. Cac nghiém thic 132
kHz-1,5 phut va 58 kHz-2,0 phut khong c6 su khac
biét khi so sanh voi nghiém thic déi chimg. Nghién
ctru trude cho thdy, do cimg cua dau bap sau thu
hoach sé tang lén trong suét qua trinh ton trix [4]. Do
ctmng sau thu hoach ctia dau bap tang 1a do qua trinh
ho hap manh, thic ddy qua trinh t6ng hop cac hop
chat lignin hay cellulose trong thanh té bao [22]. Két
qua cta nghién cttu nay cho thay, song siéu am co
tac dung lam giam toc do ho hap (Hinh 1A), do do c6
thé da lam gidm ham luong lignin va cellulose c6
trong té bao. Tir d6 cho thay, song siéu am c6 tiém
nang trong viéc lam cham su gia hoa cta trai dau bap
sau thu hoach.

3.2. Anh hudng cia soéng siéu am dén hoat tinh
chéng oxy hoa

Ham luong chlorophyll ctia dau bap c6 xu huéng
dao dong trong sudt qua trinh ton trit & tat ca cac
nghiém thac. Co thé thdy, song siéu am c6 anh
hudéng dén ham luong chlorophyll ctia dau bap. Cu
thé, nghiém thic 58 kHz1,5 phat cho thdy ham
luong chlorophyll duy tri & mitc cao hon nghiém thic
doi chimg & ngay 3 va 9. Tuy nhién, & ngay 6 va 12
khong co su khac biét y nghia thong ké. Ham luong
chlorophyll ctia dau bap & cac nghiém thic 132 kHz-

1,5 phut va 58 kHz-2,0 phut khong c6 khac biét khi
so voi nghiem thic d6i ching (Hinh 2A). Su suy
gidm ham luong chlorophyll ctia dau bap sau thu
hoach duoc quy dinh boi cac gen lién quan dén sy
phan hay cla chlorophyll nhu
AeNYC, AeNOL, AeSGR, AePAO, AeCLH, AeRCCR,

AePPHva AeHCAR trong té bao [23]. Nghién ctru
cho thdy, ham luong chlorophyll cta trai dau bap
thap khi toc do ho hap cao. Su ho hap manh sau thu
hoach sé thic d4y nhanh qu4 trinh mat mau
chlorophyll, gia hoa va hu hong [3]. Nghién ctu nay
cho thdy, séng sieu am c6 tac dung duy tri ham
luong chlorophyll ctia dau bap sau thu hoach c6 thé
do séng siéu am da cé tac dong gidm su biéu hién
ctia cac gen lien quan dén su pha hay chlorophyll
hodc lam giam téc do ho hap trong qua trinh ton trix.

Vitamin C 1a mot thanh phan c6 hoat tinh sinh
hoc quan trong trong dau bap. Ham luong vitamin C
ctia dau bap thé hién & hinh 2B. Cac két qua cho
thdy, song sieu am da duy tri dwoc ham luong
vitamin C & mttc cao khi so voi doi chimg tir ngay 3
dén 9. Trong khi d6 khong co s khac biét & ngay 0
va 12 trong qua trinh ton trit. Nghiém thic 58 kHz-
1,5 phut cho thdy c6 hiéu qua nhat trong viéc giam
st mat mat ctia ham luong vitamin C cia dau bap.
biéu nay xay ra cé thé 1a do khi xit Iy siéu am voi
tan s6 va thoi gian khong phtt hop 1am mot so6 té bao
bi t6n thuong va kich thich cac enzyme hoat dong,
trong d6 c6 ascorbinase giy phan giai vitamin C.
Céc nghién ctu truoc day cho thdy, x ly song siéu
am & ché do phu hop (33 kHz, 60 W, 30-40 phut) c6
thé duy tri ham luong vitamin C & mitc cao hon so
voi doi ching trén trai dau tay sau thu hoach [9].
Nghién ctru khac cho thdy, xtt ly séng siéu am trén
dau tay & tan s6 40 hodc 59 kHz, 10 phut & cong suat
350 W da duy tri dwoc vitamin C cao hon mau d6i
ching [10].

Két qua ctia phan tich ham luong phenolics cta
dau bap duoc thé hién & hinh 2C, két qua cho thay
ham luong phenolics c6 s anh huéng béi séng siéu
am tir ngay 3 dén 9, nghiém thirc 58 kHz-1,5 phut va
132 kHz-1,5 phat c6 ham luong phenolics cao hon
khi so v6i mau doi chung trong khi nghiém thic 58
kHz-2,0 phut khong c6 su khac biét khi so v6i mau
d6i ching. O cac ngay 0 va 12 thi séong siéu am
khong c6 anh huéng dén ham luong phenolics.
Trong té bao thuc vat, cac hop chat phenolics ton tai
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dang hoa tan trong khong bao va dang khong hoa
tan khi lién két véi chat xo bén ngoai khong bao ctia
té€ bao thuc vat [24]. Két qua nay c6 thé do song siéu
am c6 tac dung pha vo su lién két gitta cac hop chat
phenolics véi chat xo trong té bao tir d6 gidi phong
cac hop chat phenolics tu do hodc séng siéu am da
thuc ddy qua trinh téng hop cta cac hop chat
phenolics. Yu va cs (2016) [25] bao c4o rang khi xit
ly song siéu am (25 kHz, 3 phut) trén rau diép da lam
tang hoat tinh ctia enzyme phenylalanine ammonia
lyase (mot enzyme chia khoa cho qua trinh tong hop
phenolics), két qua ting ham luong phenolics. Twong
tu, 0t chuong xanh va rau diép khi duoc xtr ly voi
séng siéu am (40 kHz, 250 W, 20 phat) giap duy tri
ham luong phenolics & mtc cao khi so véi mau doi

chimg [20].
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thitc trong sudt qua trinh ton tri, ngoai trir ngay 3. O
ngay 3, nghiém thirc 58 kHz-1,5 phut va 132 kHz-1,5
phut c6 hoat tinh chéng oxy hoa cao nhat tiép dén
nghiém thirc 58 kHz-2,0 phut va nghiém thic doi
chimg. Két qua nay do song siéu am da duy tri duoc
ham luong ctia cac hop chat c6 hoat tinh chong oxy
héa & muc cao nhu chlorophyll, vitamin C va
phenolics (Hinh 2A-C). Gani va cs (2016) [9] bao cao
rang song siéu am (33 kHz, 60 W, 30-40 phut) co tac
dung tang hoat tinh chong oxy hoéa cta dau tay (%
khtt DPPH) cao hon so voi doi chimg trong sudt thoi
gian ton trit. Cac két qua trén cho thdy, song siéu am
¢6 tiém nang duy tri cac hop chat c6 hoat tinh chong
oxy hoa & mtc cao hon so voi mau doi ching.
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Hinh 2. Anh huéng ctia séng siéu am dén hoat tinh chéng oxy héa ciia
trai dau bap sau thu hoach
Ghi chu: Cdc ky tir tir a-c thé hién su khdc biét y nghia gita cdc nghiém thitc xir Iy song siéu 4m. Phan tich

ANOVA ¢ muic y nghia 0,05 va kiém dinh LSD.
4. KET LUAN
Qua qua trinh thi nghiém va so6 liéu phan tich vé
anh huong ctia séng siéu am dén sy thay d6i sinh ly
va hoat tinh chong oxy hoa cua trai dau bap sau thu
hoach. Cac két qua cho thdy viec xtt Iy trai dau bap &

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2022

tan so 58 kHz trong thoi gian 1,5 phut da lam giam su
thay déi sinh ly nhu giam téc do ho hap, lam cham su
thay ddi mau sic, gidm su gia hdéa va tén that khoi
luong so véi doi ching. Bén canh do, song siéu am &
tan s6 58 kHz trong thoi gian 1,5 phut con duy tri
ham luong cta cac hop chat chéng oxy héa nhu
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chlorophyll, vitamin C va phenolic & mitc cao hon so
v6i mau doi ching trong qua trinh ton trir. Cac két
qua trén goi y rang, séng siéu am c6 tiém nang trong
viéc duy tri chat luong va c6 thé kéo dai thoi gian tén
trit cia dau bap sau thu hoach.
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EFFECT OF ULTRASOUND ON THE PHYSIOLOGICAL CHANGES AND ANTIOXIDANT
CAPACITY OF HARVESTED OKRA (Hibiscus esculentus1.) PODS

Nguyen Trung Truc, Lam Hoa Hung, Huynh Thi Phuong Thao,

Cao Tan Pul, On Tieu Phuong

Summary

The aim of this study was to investigate the effect of ultrasound on the physiological changes and
antioxidant capacity of okra pods. The okra pods were treated with ultrasound at 58 kHz-1.5 min, 132 kHz-
1.5 min, 58 kHz-2.0 min and non-treated ultrasound treatment served as the control. These results showed
that ultrasound treatment at 58 kHz-1.5 min could reduce respiration rate and weight loss and delay the
increase of firmness and color changes in comparison with control, 132 kHz-1.5 min and 58 kHz-2.0 min
treatment. The ultrasound treatment at 58 kHz-1.5 min significantly remained the content of chlorophyll,
vitamin C and phenolic compounds and antioxidant capacity (¥DPPH inhibition) in compared to further
treatments during storage. These results suggested that ultrasound may be potential treatment to extend
the shelflife and remain the antioxidant capacity in okra pods.

Keywords: Ultrasound, okra pods, Hibiscus esculentus L., antioxidant capacity, quality.
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