KHOA HOC CONG NGHE

ANH HUOGNG CUA SONG SIEU AM LEN HAM LUONG
ANTHOCYANINS TRIiCH LY TU BAP CAl TiM (Brassica
oleracea var. capitate) VA RAU DEN DO
(Amaranthus tricolon
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TOM TAT

Nghién ctru anh huéng ctia séng siéu am dén hiéu qua trich ly anthocyanins trén nguyén liéu bap cai tim va
rau dén dé duoc nghién ctru véi su thay déi ctia tAn so séng siéu am & cac mire 58 kHz, 132 kHz, 192 kHz va
mixed frequencies (hén hop lién tuc ba tan s6 58 kHz, 132 kHz va 192 kHz), thoi gian trich ly Ian luot 1a 10,
20, 30, 40, 50 va 60 phut, stt dung dung méi khac nhau nhu nuéc cat, con 30% va 15% v/v dugc thuc hién.
Cac két qua cho thdy, tin s6 mixed frequencies cho hiéu qua trich ly anthocyanins cao nhét trén ca hai loai
nguyén liéu. Thoi gian t6i vu cho qua trinh trich ly 1a 40 phuat déi véi bap cai tim va 30 phut cho rau dén doé.
Ngoai ra, dung moi cén 30% v/v 1a t6i vu cho qua trinh trich ly anthocyanins tir bap cai tim, nguoc lai dung
moi nudc cho thdy su hiéu qua khi xtt Iy trén nguyén lieu rau dén dé. Cac két qua trén goi y rang, cé thé sir
dung song siéu am cho viéc nang cao hiéu qua trich ly anthocyanins tir thuc vat.

Tu khéa: Song siéu 4m, anthocyanins, bap cdi tim, rau dén tim.

1. GIOI THIEV

Anthocyanins 12 mot trong nhimg nhoém chat
mau tu nhién quan trong ctia thuc vat, nhitng hop
chét nay gitp tao nén mau xanh duong, tim va doé &
nhiéu loai rau, qua, hoa va cac loai hat ngii coc. Cau
truc héa hoc cta anthocyanins 12 nhitng hop chat
thuoc nhom flavonoids, chung la glycosides cua
polyhydroxy, polymethoxy cfia cac dan xuit 2
phenylbenzopyrylium hodc muéi flavylium (Kong et
al., 2003; Liobikas et al., 2016). Anthocyanins c¢ vai
trd quan trong trong viéc bdo vé té€ bao quang hop
nhu 13 chat hdp thu 4nh sing, gidm stress va dong
vai tro nhu 13 chat chong oxy hoa. Ngoai vai tro sinh
ly trén thuc vat, anthocyanins con co6 tac dung bao vé
té bao ngan ngtra ung thu, bénh tim mach, dai thao
duong va cac bénh man tinh khiac (Zhang et al.,
2014). Tt nhitng dac diém trén, anthocyanins duwoc
stt dung 1am ch4t mau ty nhién trong thuc phdm véi
vai tro nhu 1a hoat chat sinh hoc trong kh4u phan an
hang ngay, chat chi thi sinh hoc cho cac mang bao
thuc phdm thong minh hay dung lam chat chi thi
trong phan tich héa hoc (Cortez et al., 2017; Shukla
et al., 2016).

C6 nhiéu ky thuat dé chiét tach hop chat
anthocyanin tir vat liéu ran cé thé ké dén nhue ngam
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chiét soxhlet, chiét taich c6 héd tro ctia microwave,
chiét tach c6 hé tro ctia song siéu am, chiét tach st
dung xung dién, chiét tach st dung ap suat cao (Tao
et al., 2014). Trong s6 d6, ky thuat chiét tach bang
song siéu am da nhan duoc su chu y dang ké do tinh
chat thuan tién, hiéu qua trich ly cao, do lap lai cao,
dung moi tiéu thu it, dé& van hanh, chi phi thdp va it
anh hudéng dén moi trudong (Tao va Sun, 2015). Song
siéu am la mot loai bic xa dang duoc st dung trong
cong nghiép, ky thuat, y hoc va hoa hoc. Pac biét,
cac nha hoéa hoc da két hop st dung séng siéu am dé
hé tro thuc ddy cac budc ctia qua trinh phan tich. Ky
thuat siéu am dua trén sy hinh thanh cta séng tan s6
cao ¢6 kha ning gay xam thuc do cac chu ky co gian
cta vat lieu. Nhitng chu ky nay pha vo thanh té bao
ctia vat lieu va diéu nay thuan loi cho st xAm nhap va
truyén dung moi thdm thau vao bén trong vat liéu, do
d6 tang toc do trich ly (Espada-Bellido et al., 2017).
Trong nhitng nim gan day, ky thuat séng siéu am da
duoc stt dung nhiam thay thé cho ky thuat nhiét thuc
phadm trong linh vuc ché bién va trich ly cac hop chat
c6 hoat tinh sinh hoc do nhiing tac dong bat loi doi
voi cac thanh phan cta thuc phdm nhu hop chat sinh
hoc, cac hé enzyme (Mane et al., 2015). Vi nhing ly
do trén ma song siéu am da duoc dung dé ho tro cho
qua trinh trich ly cac hop chat c6 hoat tinh sinh hoc
cao nhu phenolics (Martinez-Ramos et al., 2020;
Rodsamran va Sothornvit, 2019; Tao et al., 2014;
Zhou et al, 2018), pectin (Yang et al., 2018),
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polysaccharides (Sun et al., 2019; Wang et al., 2019),
anthocyanins tir nguyén liéu khoai tiy “Purple
Majesty” (Mane et al., 2015) va ba ruou vang dau tim
(Zhang et al., 2020). Tuy nhién, sy anh hudéng cta
song siéu am dén hiéu qua trich ly anthocyanins tir
bap cai tim va rau dén dé chua duoc nghién. Muc
tiéu ctia nghién ctia nay la khao sat anh huwdng cta
tan so song siéu am, thoi gian xt Iy va dung méi trich
ly dén hiéu qua thu nhan anthocyanins trén bap cai
tim va rau dén d6. Tir do6 ti€én dén nghién cttu ap
dung anthocyanins trong thuc phim.
2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

Bép cai tim va rau dén dé dung cho nghién cttu
dwoc mua tir siéu thi, van chuyén vé phong thi
nghiém va duogc st dung trich ly. Nguyén liéu duoc
lwra chon va xtt ly sao cho mau duoc duoc déng nhat
vé kich thuéc (2 x 2 cm), mau sic va khong bi tén
thuong co hoc trudc khi ap dung cho thi nghiém (chi
stt dung phan 14, gan 14 va cuéng duoc loai bd). Mau
thi nghiém (20 O 0,1 g) duoc chira trong binh tam

giac (250 mL) sau d6 thém 200 mL dung moi trich ly
(nuodc cat, con 30% v/v va con 15% v/v, dung moi
duoc chudn bi tir con thue phdm 95% v/v) vao mau.
Cac nghiém thtc gom 6 binh tam gidc 250 mL c6
chita mau va dung moi duoc dua vao hé thong bé rita
(600 x 380 x 350 mm) c6 két néi truc tiép véi bo
nguén phat séng sieu am (DS 2415/SM; Crest
Ultrasonic) va hé théng nuéc lanh tuan hoan lién tuc
nham giit cho nhiét d6 cia hé thong bé rira siéu am
6n dinh trong qua trinh xtt ly. Nguon phat séng siéu
am duoc diéu chinh & cac tan so lan luot 1a 58 kHz,
132 kHz, 192 kHz va hén hop bién déi tan sé lién tuc
tir 58 dén 192 kHz (mixed frequencies), thoi gian xt
ly & méi tan s6 lanluot 1a 10, 20, 30, 40, 50, va 60 phut
(Hinh 1). Sau khi két thuc qua trinh, dich chiét duoc
loc tho qua vai the va loc tinh qua gidy loc dé thu
duoc dich chiét anhthocyanins & nhiét d6 phong. Thi
nghiém duoc bo tri theo phuwong phap hoan toan
ngau nhién véi 3 1an lap lai.

Hinh 1. Quy trinh trich ly anthocyanins tir bip cai tim va rau dén d6 sir dung séng siéu 4am

Thoi gian trich ly: 10, 20,
30, 40, 50 va 60 phut

J

Tién s6 siéu Am: 58 kHz, 132 kHz,
192 kHz va mixed frequencies
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B6 sung 200 mL dung mdi (nuéc (",ét, con 30% v/v.
hon hop cbn 30% va nuéce cit (ty 18 1:1)

Ham luong anthocyanins dwoc phan tich theo
phuong phap pH vi sai & pH 1 va pH 4,5 bang cach do
quang phé hap thu & budc séng 520 va 700 nm (Lee
et al., 2005). Ham luong anthocyanin duogc tinh theo
cyanidin-3-glucoside tuong duong.

A X M, x DF x 10°

s x1

Trong do: A = (Aszonm - Azoonm) PH 1.0 - (Aszonm -
Asoonn) PH 4.5; My, = Khéi luong phan tir = 449,2 g
mol” cho cyanidin-3-glucoside; DF = hé s6 pha loang
mau; 1 = chiéu day cta cuvett (cm); 10° = hé s
chuyén déi tir g sang mg.

Anthocyvanins (mg L™) =

S6 lieu duoc xtr ly bang viéc st dung SAS® 9.1
(SAS Institure Inc., Cary, USA). St dung phuong
phap phan tich phuong sai (ANOVA) dé dua ra ket
luan vé su sai biét gitta cac gia tri trung binh cac
nghiém thtc. Cac so trung binh duoc so sanh bang
phuong phap LSD.
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3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia séng siéu am dén ham luong
anthocyamin trich ly cia bap cai tim trong dung méi

Ham lwong anthocyanin trich ly tit nguyén liéu
chiu anh huéng béi nhiéu yéu 6, c6 thé ké dén nhu
phuong phap trich ly, dung méi duoc st dung trong
qua trinh, nhiét do cta qua trinh trich ly, cdu trac
nguyén lieu (Huynh Thi Kim Ciac va cong su, 2004;
Nguyén Thi Lan va Lé Thi Lac Quyeén, 2006; Cortez
et al.,, 2017). Trong nghién ctu ndy, viéc khao sat
duoc anh hudng huéng ctia tin s6 séng siéu am,
dung moi va thoi gian trich ly dén ham luwong
anthocyanins ctia bap cai tim va rau dén d6 duoc
thuc hién. Tt cac két qua phan tich thé hién & hinh
2A-2C c6 thé thdy, trich ly anthocyanins ctia bap cai
tim & ca ba loai dung moi voi cac tan s6 58 kHz, 132
kHz, 192 kHz va mixed frequencies thi ham luong
anthocyanins déu c6 khuynh huéng ting theo thoi
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gian. Trong d6, nghiém thic c6 tan s6 mixed
frequencies va 192 kHz & dung méi nuéc dat dinh lan
luot tai 40 va 60 phat (Hinh 2A). Hai nghiém thic
nay cing dat dinh tuong tmg khi trich ly & dung moi
con lan luot 1a 40 va 50 phut (Hinh 2B). Riéng trich ly
trong dung méi nuéc: con 30% (ty 1é 1:1) déu dat dinh
& 50 phut (Hinh 2C). Nhu vay tir két qua cta ba thi
nghiém trén cho thdy dung moéi anh hudng dén kha
nang truyén nhu dong song siéu am dén té bao dé
giai phong anthocyanins. Trong do, dung moi coén
30% c6 hé s6 khuéch tan cao hon nén tac dong cta
soéng siéu am gitp cho anthocyanins thdm thdu ra
dung moi dé hon. Két qua nay con cho thdy, dung
moi coén 30% v/v cho hiéu qua trich ly anthocyanins
cao nhat.

béng thoi, nghién citu con cho thay thoi gian
trich ly ng4n hodc tan sé siéu 4am nhé anh huéng dén
kha nang thdm thau va gidi phéng anthocyanins
trong té€ bao nguyén liéu ra dung méi. Diéu do thé
hién & cac nghiém thirc 58 kHz va 132 kHz trong 10
dén 20 phut c6 ham luong anthocyanins thap khac
biét y nghia so véi ciac nghiém thic con lai. Tuy
nhién, néu thoi gian trich ly qua dai co thé gay ra su
tén that ham luong anthocyanins. Diéu d6 thé hién &
cac nghiém thtec trich ly lién tuc 50 dén 60 phut c6
xu huong giam. Theo Amir et al. (2013), song siéu
am c6 thé gay ra sy hinh thanh cta nhitng géc ty do
nhu superoxide radical hodc hydroxy radical; nhiing
goc tr do nay c6 thé phan tmg va 1am tén that ham
lwong anthocyanins.
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Toém lai, nghién ctru da xac dinh dwoc ham luong
anthocyanins trong bap cai tim duoc xtt Iy & tan s6
mixed frequencies cho hiéu qua trich ly cao nhat voi
thoi gian trich ly 1a 40 phut trong dung moi con 30%
v/v (0,054 g kg?).

3.2. Anh huéng ciia séng siéu am dén ham luong
anthocyanin trich ly cfia rau dén d6 trong dung méi

30 40 50 60

khac nhau khi xit Iy cung tin so song siéu am.
Phan tich ANOVA ¢ muic y nghia 0,05 va kiém
dinh LSD.

Tt cac két qua thé hién & hinh 3A-3C cho thay,
ham lugng anthocyanins trong rau dén dé duoc trich
ly trong dung moéi nudc va dung moi con 15% & tat ca
cac tan sO déu c6 xu huéng tang tir 10 dén 30 phuat,
sau do giam & phat 60. Riéng thi nghiém trich ly
trong dung méi con 30% c6 xu huéng ting déu dang
va dat dinh tai 40 phut, sau do giam.
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bai voi thi nghiém st dung dung moi nuwdc, ham
luong anthocyanins ctia rau dén doé thu duoc lon nhat
khi st dung tan s6 192 kHz sau thoi gian 30 phut
trich ly (0,025 g kg'), 6n dinh ¢ phut 40 va sau d6 co6
xu huéng giam khi thoi gian trich ly ting lén (Hinh
3A). Trong khi do, ham luong anthocyanins thu duoc
khi trich Iy rau dén dé trong dung moi cén 1a 0,029 g
kg khi xtt Iy ¢ tan s6 mixed frequencies trong thoi
gian 40 phat (Hinh 3B); ham luong anthocyanins la
0,031 g kg & hon hop dung moi con va nuoc khi xix
ly & tan s6 mixed frequencies trong thoi gian 50 phut
(Hinh 3C).

Cac két qua tr hai thi nghiém trén cho thdy, st
dung séng siéu am c6 hiéu qua trich ly anthocyanins
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4. KET LUAN

Tan s6 song siéu am c6 anh hudng dén hiéu qua
trich ly anthocyanins trén ca hai loai nguyén liéu bap
cdi tim va rau dén tim. Trong d6, tin s6 mixed
frequencies cho hiéu qua trich ly cao nhat.

Su khac biét vé thoi gian t6i wu cho qua trinh
trich ly anthocyanins trén ca hai loai nguyén lieu. Doi
voi bap cai tim thoi gian t6i wu cho qua trinh 1a 40

thoi gian t6i uu cho qua trinh trich ly anthocyanins
ctia bap cai tim 1a 40 phut, trong khi rau dén d6 1a 30
phut. Két qua nay c6 thé gidi thich 1a do cu trac té
bao ctia bap cai tim ctng hon rau dén dé, cai ma cé
anh huéng dén sy thim thau va tac dong cta séng
siéu am cta dung moéi trong sudt qua trinh trich ly.

Ngoai ra, yéu t6 dung moi va thoi gian trich ly
ctia méi nguyén liéu bang séng siéu am ciing khac
nhau. Ham lwong anthocyanins c6 xu huéng ting
theo thoi gian va tan s6 trich ly. Trong nghién ctru
nay x4c dinh tan s6 mixed frequencies cho hiéu qua
trich ly anthocyanins cao nhét trén ca hai loai nguyén
lieu; thoi gian t6i wu cho qua trinh trich ly
anthocyanins bap cai tim va rau dén d6 lan luot 1a 40
va 30 phut.
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Hinh 3. Anh hudéng ciia song siéu am dén ham
luong anthocyanin trich ly cia rau dén d6 trong
dung méi: A (nuéc); B (cdn 30% v/v) va C (cdn
15% v/v)

Ghi chi: Céc ky tir tir a-d thé hién su khdc biét
¥ nghia giita cdc tin so song siéu dm trong
cung mot thoi gian trich Iy, u-y thé hién sur khac
biét y nghia gita cac khodng thor gian trich Iy
khac nhau khi xit Iy cung tin so séng siéu am.
Phan tich ANOVA ¢ muic y nghia 0,05 va kiém
dinh LSD.
phut, trong khi 30 phut 13 thoi gian t6i vu cho qua
trinh khi trich ly cia rau dén d6. Dung moéi con 30%
v/v c6 hiéu qua trong viéc rat ngan thoi gian trich ly
anthocyanins trén nguyén lieu bap tim, nguoc lai
khong c6 hiéu qua trén nguyeén liéu rau dén do.
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EFFECT OF ULTRASOUND ON ANTHOCYANINS CONTENT OF CRUDE EXTRACTION IN
PURPLE CABBAGE (Brassica oleraceavar. capitate) AND RED AMARANTH (Amaranthus
tricolon

Truong Van Xa, Nguyen Trung Truc, Huynh Thi Phuong Thao
Summary

Ultrasound assisted extraction of anthocyanins in purple cabbage and red amaranth was studied. This
research was performed with the changes of ultrasonic frequency at 58 kHz, 132 kHz, 192 kHz and mixed
frequencies; extraction times at 10, 20, 30, 40, 50 and 60 minutes respectively; and solvents such as distilled
water, 30% and 15% alcohol v/v. The results showed that the mixed frequencies had the highest
anthocyanins content in compared to among frequencies in both materials. The optimal extraction time for
purple cabbage and red amaranth is 40 and 30 minutes, respectively. In addition, a 30% alcohol solvent was
more effective for extracting anthocyanins in purple cabbage in compared to further solvents that were used
in this experiment, whereas a distilled water shows efficacy on red amaranth materials. These results
suggest that ultrasound can be used to improve the efficiency of anthocyanins in plant.

Keywords. Ultrasound, anthocyanins, Brassica oleracea, Amaranthus tricolor.
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