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Tom tat

Hoa ddu biéc (Clitoria ternatea) chira ham hrong cao anthocyanin, hoat chdt c6
kha ndng khdng oxy héa manh givip ngén ngira 180 hoa. Nghién cizu da khdo sat mét sé
diéu kién nhw ty 16 nguyén liéu, nong dg ethanol, nhié dg va thei gian ly trich nham thu
nhan anthocyanin véi hiéu sudt tot nhat, tir @6 thir nghiém tao mét sé san pham bét hoa
tan giau anthocyanin dé gilp thudn tién hon cho nguoi sir dung. Két qua thi nghiém cho
thay ¢ty 1é 0,75% (w/v) hoa dau biéc khd, ham lirong anthocyanin thu dwroc cao nhat khi
ly trich véi ethanol 40% ¢ 80°C trong 60 phut, dat 2,05mg/g hoa khd. San phdm bét say
phun va déng khé giau anthocyanin ¢6 mau sac va ham lwong anthocyanin én dinh khi
bao quan ¢ 5°C trong thoi gian 6 thang.

Tar khoa: bao qudn san phdam, déng khé, hoa dau biéc khé, ly trich anthocyanin, sdy phun
Abstract

STUDYING MAKING SOME SOLUBE POWDERS OF RICH
ANTHOCYANIN FROM THE BLUE PEA FLOWER (Clitoria ternatea)
PLANTED IN BINH DUONG PROVINCE

The blue pea flower (Clitoria ternatea) has a high content of anthocyanin that
was considered as a powerful antioxydant preventing aging. The study tested some
factors such as the ratio of flower, the concentration of ethanol, the temperature
and time isolation to get the highest yeild of anthocyanin. Then, producing some
the solube powder of rich anthocyanin to bring more convinient for users. The
results showed the highest yeild of anthocyanin was 2.05mg/g dry flower when
using the flower at a ratio of 0.75% (w/v), isolating with 40% ethanol at 80°C for
60 minutes. The lyophilized powder and spray drying powder were stable in colour
and anthocyanin concentration when preserved at 5°C for 6 months.
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1. it van dé

Nhitng nim gan dy, hoa dau biéc ngay cang duoc quan tdm trong viéc sir dung
nhu mot loai thirc udng gidp nang cao suc khoe. Dau biéc (Clitoria ternatea) thudc ho
dau, con goi 1a dau hoa tim, 1a cay day leo than thao séng nhiéu nam. Hoa c6 mau xanh
tim, xanh lam dam hodc mau trang, phd bién nhat 1a mau xanh tim. Cay dau biéc c6 stc
séng déo dai va phu hop véi khi hau néng caa khu vuc mién Nam. Hoa dau biéc c6 chira
cliotide, mot hoat chét c6 kha niang lam cham su phét trién cua té bao ung thu va khang
mot sd loai vi khudn nhu Escherichia coli, Pseudomonas eruginosa, Klebsialla
pneumoniea, Staphylococcus aureus, Streptococcus pyogenes, Xanthomonas axonopodi.
Trong hoa con chira mét luong I6n anthocyanin, chat cé kha ning chéng oxy héa manh,
qua d6 co tac dung tich cuc trén mot loat c&c bénh nhu tim mach, ngan ngura 180 hda va
nguy co ung thu. Bén canh d6, anthocyanin ¢ ché dugc phan g peroxy hoa lipid, ngan
can sy tich tu chat béo trong noi tang nén giir cho voc dang duoc thon tha, tranh béo phi
(Nguyen va cs., 2016; Oguis va cs., 2019). O khu vuc Binh Duong, cdy dau biéc dugc
trdng 1am canh hoic moc dai trén céc hang rao. Hoa dau biéc c6 thé sir dung & dang hoa
twoi, ngdm trong nude nong dé 1y chat mau bd sung mau tir hoa dau biéc vao cac san
pham thyc pham, cac loai banh. Hoa dau biéc c6 thé dugc phoi kho dé bao quan trong
thoi gian dai va sir dung hang ngay nhu mét loai tra. Trén thi truong hién nay c6 rat nhiéu
cac san pham hoa dau biéc khé, tuy nhién, cac san pham hoa dau biéc kho thuong bi thay
d6i mau sic dang ké trong qua trinh ché bién va bao quan. Tai Viét Nam, di c6 nhiéu
nghién ctu vé viéc tach chiét hoat chat anthocyanin tir cac loai nguyén liéu khac nhau
nhu bap cai tim, dau tim, hanh tim, toi tia, hanh 14, can tay, can ta, tia td, dau Hoi An, dai
hoa byt giam... (Nguyén Thi Lan, 2006; Nguyén Thi Hién, 2012; Duong Thi Phuong
Lién, 2014; Kiéu Thi Nhi, 2017). Cac nghién ctu trén hoa dau biéc thuong sir dung nudc
hozc ethanol vai sy hd trg caa siéu am dé chiét anthocyanin (Pham Tri Nhyt va cs., 2018).
Mot s6 nghién ctru ciing khao sat cac yéu té tac dong qué trinh ly trich anthocyanin tir
hoa dau biéc nhu: nhiét 4o, ty 18 dung méi va thai gian (Nguyén Thi Tuyét, 2019; Hoang
Thi Hong, 2020). Tuy nhién, chua c6 nhiéu nghién ciru dé cap dén viéc thir nghiém tao
san pham bot hoa tan giau anthocyanin tir hoa dau biéc. Trong dé tai nay, ching toi thir
nghiém tao mot s6 san pham bot hoa tan giau anthocyanin tir hoa dau biéc va tim hiéu cac
diéu kién bao quan dé san pham cd thé duy tri dugc chét lugng trong thoi gian dai.

2. Vat liéu va phuwong phap nghién ciru

2.1. Vat ligu

Hoa dau biéc: dugc thu hai tai phuong Binh Nham, TP. Thuan An, tinh Binh
Duong; thoi gian thu hai tir thang 5 dén thang 8 nam 2020. Hoa duoc siy ¢ 35°C cho dén
khi khé. San pham duoc bao quan trong tdi nylon ¢ 5°C cho dén khi 1am thi nghiém.

2.2. Phwong phap nghién curu

Phuwrong phdp sdy phun tgo san pham bét giau anthocyanin tir hoa ddu biéc
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Dich ly trich hoa dau biéc ¢ diéu kién t6i vu duoc bd sung maltodextrin véi ndng
d6 5%; tién hanh say phun & nhiét d6 165°C, toc do quat 70%, tbc dd bom 50%, chu ky
bom 10 gidy. Bot gidu anthocyanin tir hoa dau biéc sau khi siy phun duoc chira trong céc
hii thay tinh han kin miéng; luu trix trong cac diéu kién bao quan thu nghiém.

Phirong phdp déng khé tao san pham bét giau anthocyanin tir hoa ddu biéc

Dich ly trich hoa d4u biéc khd dugc cd quay chan khdng & nhiét do 60°C, toc d6 60
vong/ phit cho dén khi thé tich dung dich con lai 2% so véi ban dau. Bé sung dextrose
vao dung dich vai ty 18 bang 4 lan khi lwong dich chiét sau khi cd. Lam khé hdn hop &
nhiét 46 5°C trong diéu kién ap suat am cho dén khi khéi lugng hdn hop con lai khoang
85% rdi nghién min. Bot giau anthocyanin tir hoa dau biéc sau khi dong khé duoc chua
trong cac tui hii thay tinh han kin miéng; luu trit trong cac diéu kién bao quan thi nghiém

Phwong phdp xdc dinh ham lwong anthocyanin

Xac dinh anthocyanin trong dich trich theo phuong phéap pH vi sai, dya trén nguyén
tac chat mau anthocyanin thay d6i theo pH. Tai pH = 1 céc anthocyanin ton tai ¢ dang
oxonium hoic flavium c6 d6 hap thu cuc dai, tai pH = 4,5 thi ching lai & dang carbinol
khong mau. Phuong phap pH vi sai cho phép xac dinh ham luong anthocyanin tong s6
chinh xac va nhanh chdng, tham chi khi c6 su hién dién caa cac hop chat can thiép khac.

Mau duoc pha lodng trong hai dung dich dém: dém kali clorua 0,025M (pH 1.0) va
dém natri axetat 0,4M (pH 4.5). Tat ca cac phép do d6 hap thu biang may do quang phd
duoc thuc hién ¢ budc séng 520nm va 700nm (TCVN 11028:2015).

X ly thong ké

Céc thi nghiém duoc thuc hién lap lai 3 1an. Phan tich ANOVA bang phan mém
Stargraphic Centurion 15 véi d6 tin cay 95%, P < 0,05.

2.3. B4 tri thi nghiém

Anh hwong cua ty 16 nguyén liéu dén kha néng tach chiét anthocyanin

Hoa dau biéc kho dugce ngdm trong nuéc & nhiét do chiét 90 °C véi ty Ié khac nhau:
0,25; 0,5; 0,75 va 1% (w/v). Sau 1 gio, loc qua gidy loc dé thu dich va xac dinh ham lwong
anthocyanin trong cac nghiém thirc theo phuong phap Vi sai. Hiéu suét ly trich duoc biéu
hién thong qua lugng anthocyanin (mg) trén 1g hoa kho.

Anh huong cua ty 16 ethanol dén kha nang tach chiét anthocyanin

Ethanol 12 dung mdi phé bién ding trong tach chiét nhiéu loai thuc vat khac nhau
hién nay. Ty 18 ethanol anh huong dén hiéu qua ly trich cac chat thong qua viéc ting toc
d6 hoa tan cac hoat chat nay vao dung dich. Thi nghiém tién hanh ly trich anthocyanin tir
hoa dau biéc kho vai ty 1é nguyén liéu 0,75% (w/v) & nhiét do 90°C trong 1 gio. Cac
nghiém thuc c6 sy thay doi nong do6 ethanol tir 0 dén 60%, mdi nghiém thirc cach nhau
10%. Thi nghiém duoc Iap lai 3 lan. Két qua thi nghiém dugc thé hién théng qua ham
lugng anthocyanin (mg) trong 1 lit dich ly trich.
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Anh hong cua nhiér do va thoi gian chiér @én ham lirong anthocyanin

Nhiét 6 va thoi gian chiét co thé gia ting toc do hoa tan céc chat vao dung dich.
Tuy nhién, khi ngdm nguyén liéu & nhiét do cao trong thoi gian dai 6 thé 1am phan hay
céc hop chit mau va giam cac hoat tinh sinh hoc caia ching. Thi nghiém dwoc tién hanh
bang cach ngam hoa dau biéc khd (0,75%) trong dung dich ethanol 40% & céc nhiét do
60°C, 70°C, 80°C va 90°C. Sau cac khoang thai gian 30 phat, 60 phut, 90 phat, 120 phat
va 150 phut, x4c dinh ham lugng anthocyanin trong dich chiét dé danh gia anh huéng cua
nhiét d6 chiét theo thoi gian.

Tha nghiém tao san pham bét giau anthocyanin

Hoa dau biéc kho duoc ly trich anthocyanin & diéu kién thich hop vai ty 16 0,75% (W/v).

V6i giai phap say phun: dung dich dugc b sung maltodetrin véi ndng do 5% (w/v)
roi siy phun tao san pham dang bot trén quy md thi nghiém véi thé tich 1 lit/ dot.

Véi giai phap dong khé: 1 lit dung dich dugc ¢d quay chan khdng & 60°C cho dén
khi thé tich dung dich con lai khoang 50mL. B6 sung 200g dextrose vao dung dich rdi
tron déu. Lam khé hdn hop & nhiét do 5°C trong diéu Kién &p suat am cho dén khi khoi
lwong san pham con lai khoang 210g roi nghién min

Panh gia mau sic, 6 min, ham luong anthocyanin va hiéu suat thu nhan
anthocyanin trong cac san pham.

Anh hweng ciia diéu kién bao quan cac san pham

San pham bot giau anthocyanin siy phun va dong kho thu duoc tir cac thi nghiém
trude duge dong gbi va bao quan & cac didu kién khac nhau: bao quan & nhiét do thuong
(30°C) va bao quan tranh anh sang ¢ nhiét do 5°C.

Sau 3 thang va 6 thang, danh gia ham lwong anthocyanin va mét sé chi tiéu ly hoa
cuia cac san pham trugc va sau thoi gian bao quan.

3. Két qua va thao luan
3.1. Anh hwong ty 1¢ nguyén ligu dén hiéu qud ly trich anthocyanin
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Hinh 1. Anh hirong cua ty 16 nguyén liéu dén hiéu sudt ly trich anthocyanin.
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Cac ky tu khac nhau biéu thi mitrc d6 sai khac ¢ do tin cay 95% (P<0,05).

Hoa dau biéc khd dugc ngdm trong nuéc & nhiét do chiét 90°C vai ty 1& khac nhau.
Sau 1 gio, thu dich loc va xac dinh ham lugng anthocyanin trong cac nghiém thuc. Két
qua thi nghiém duoc thé hién trong hinh 1.

Ty 1& nguyén liéu c6 anh huéng nhidu dén kha ning ly trich anthocyanin tir hoa dau
biéc. Ty I& nguyén lidu cang cao thi lugng anthocyanin ly trich dwoc cang nhiéu. Nghiém
thic sir dung 1% hoa dau biéc khé cho ham luong anthocyanin trong dich chiét dat
15,17mg/L. Tuy nhién, luong hoa khd sir dung nhiéu s& Iam cham sy hoa tan cua
anthocyanin vao dung dich. Diéu nay thé hién rd qua viéc hiéu suat ly trich ting dan theo
ty 1& nguy@n liéu sir dung, cao nhit & nghiém thirc 0,75% véi ham lugng anthocyanin thu
duoc dat 1,89mg/g hoa khd. O ty 1 sir dung 1% hoa khd, hiéu qua ly trich anthocyanin
chi dat 1,52mg/g nguyén liéu. Mot sé nghién ciru gan day thuong thuc hién vai ty 18 dung
moi/hoa khé cao hon nhu 50/1-100/1 (lzza & Tristantini, 2021), 20/1-60/1 (Baskaran va
cs., 2019), nhung ham lugng anthocyanin thu nhan chi dat khoang 0,66mg/g hoa kho
(I1zza & Tristantini, 2021). Viéc chiét vai ty 1¢ hoa dau biéc thap cé thé gitp cho viéc hoa
tan c4c chat vao dung dich tét hon, qua d6 nang cao duoc hiéu suat thu nhan anthocyanin.

3.2. Anh hwéng ciia ty 1¢ ethanol dén khd néing tach chiét anthocyanin

Anh huéng cua ethanol dugc khao sét bang cach thay doi ty 1¢ ethanol tir 0 dén
60%. Hoa dau biéc duoc ngadm trong dung dich véi ty 1& 0,75%; gitr & 90°C trong 1 gio.
Ham luong anthocyanin trong cac nghiém thire duoc thé hién trong hinh 2.
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Hinh 2. Anh huong cia nong dé ethanol dén kha ndng Iy trich anthocyanin.

Cac ky tu khac nhau trén cac cot biéu thi mie d6 sai khac ¢ do tin cay 95% (P<0,05).

Nong d6 ethanol c6 anh huong déng ké dén kha ning ly trich anthocyanin tir hoa
dau biéc khd. Mac du & cac nghiém thic c6 nong do ethanol ting tir 0 dén 30%, luong
anthocyanin trong dich ly trich thay doi khong dang ké, nhung hiéu qua thu nhan
anthocyanin ting cao & cac nghiém thirc 40% va 50% ethanol, dat lan luot 16,91 va
15,97mg/L dung dich, twong ung véi lugng anthocyanin 2,25 va 2,13mg/g hoa kho.
Nghién ctru caa Hoang Thi Hong (2021) ciing cho thay ethanol 50% phu hop nhit cho
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qua trinh ly trich anthocyanin tir hoa dau biéc, véi ham luong anthocyanin thu dugc dat
1,94mg/g hoa khd. Sir dung ethanol & ndng do cao hon (60%) khong dem lai hiéu qua
cao trong viéc ly trich anthocyanin, ham lugng chi dat 12,73 mg/L. Ethanol 40% dugc st
dung cho viéc ly trich anthocyanin trong céc nghién cau tiép theo.

3.3. Anh hwéng ciia nhigt dg va thei gian chiér @én ham lweng anthocyanin

Nhiét d6 1a yéu t6 ¢ anh huong dén tdc d6 hoa tan cac chit vao dung dich va do
bén mau ciia anthocyanin. Anh hudng cua nhiét do duoc khao st bang viéc thay doi nhiét
do ly trich tir 60°C dén 90°C. Két qua xac dinh ham luwong anthocyanin trong dich ly trich
& cac khoang thoi gian khac nhau dugc thé hién trong hinh 3.
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Hinh 3. Anh hieong cua thoi gian va nhiét dg dén kha ndng ly trich anthocyanin.

Cac ky tu khac nhau trén cac cot biéu thi mie d6 sai khac ¢ do tin cay 95% (P<0,05).

Nhiét do say c6 anh huong dang ké dén hiéu qua ly trich anthocyanin tir hoa dau
biéc khd. O céc nghiém thirc c6 nhiét do ly trich thap (60°C), ham luong anthocyanin hoa
tan vao dung dich ting dan theo thoi gian. Khi tang nhiét do ly trich 1én 70°C, ham luong
anthocyanin ciing ting dan trong khoang 30 dén 90 phut, sau d6 khong thay doi nhiéu cho
dén 150 phat. Céac nghiém thuc ly trich voi nhiét d6 cao, anthocyanin trong dung dich
tang nhanh khi thoi gian ly trich tang tir 30 dén 60 phut, dat 15,35mg/L khi ly trich & 80°C
va 16,15mg/L khi ly trich ¢ 90°C, twong (rng vé6i 2,05mg/g va 2,15mg/g hoa khd. Tuy
nhién, ham luong anthocyanin trong cac nghiém thiic nay lai khong thay doi dang ké khi
kéo dai thoi gian ly trich 1én dén 150 phat. Nghién cau cia Izirwan ciing cho két qua
tuong tu khi ham luong anthocyanin thu duoc cao nhét khi chiét & 60°C, ham luong hoat
chat sau 15 phut chiét véi su hd tro cia siéu am dat 0,457mg/g hoa kho (Izirwan et al.,
2020). Két qua nay cho thay ly trich vai ethanol 40% & 80°C trong 60 phut dem lai hiéu
qua cao nhét trong viéc thu nhan anthocyanin tir hoa dau biéc kho.

3.4. Thiz nghiém tao mét sé san pham bét hoa tan giau anthocyanin

Hoa dau biéc khé duoc ly trich hop chat mau trong ethanol 40% ¢ diéu kién thich
hop voi ty 1€ 0,75% (w/v). Dung dich ly trich ¢c6 ham Iugng anthocyanin dat 16,1mg/L,
ham lwong chat kho dat 1,1%. Tién hanh thir nghiém tao san pham bot giau anthocyanin
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theo phwong phap sy phun va phuong phap dong khd. Két qua céc chi tiéu chét luong
cua san pham thir nghiém dwoc thé hién trong bang 1.

Bdng 1. M4t sé chi tiéu cua cac san pham bét giau anthocyanin tir hoa déu biéc

Chi tiéu San pham sy phun San phim dong kho
Mau sic Tim Xanh tim

D6 min qua ray 0,5mm (%) 100 98

Ham luong anthocyanin (mg/100g san pham) 243+18 18,4+0,7

D¢ tan trong nudc (%) 100 100

pH 6,1+0,1 6,3+0,1

Do 4m (%) 74+0,1 92+0,2

Hinh 4. Bt giau anthocyanin tir hoa ddu biéc.
A) san pham sdy phun; B) san pham déng khé

Bot giau anthocyanin tir hoa dau biéc san xuat bang ky thuat siy phun c6 nhiéu wu
diém nhu thoi gian san xuat nhanh, ¢6 4m thap, bot min va tan nhanh trong nudc, ham
luong anthocyanin dat 24,3 + 1,8mg/100g san pham, twong duong vai hiéu suat thu nhan
khoang 78,7%. Tuy nhién, thir nghiém trén thiét bi sdy phun quy mé thi nghiém cho thay
ty 18 hao hut san pham Ién t&i 20% do lugng bot von cuc va bam dinh vao thiét bi con
nhiéu. Ngoai ra, san pham sy phun d& hit am néu qua trinh dong goi va bao quan khéng
duoc kiém soét chit ché. Do do6, can c6 nhirng thir nghiém trén cac thiét bi sdy phun c6
cong suat Ién hon dé c6 nhimg diéu chinh pht hop truéc khi &p dung vao san xuit. Trong
khi d6, giai phap dong kho it bi hao hut do thiét bi san xuét, san pham c¢6 ham luong
anthocyanin dat 18,4 + 0,7mg/100g bot, tuong duong véi hiéu suat thu nhan dat 83,1%.
Mic du chi phi dau tu thiét bi ban dau thip hon so v6i phuong phép siy phun nhung thoi
gian tao ra san pham bot dong khé lai kéo dai va d6 4m san pham cao hon. Chinh vi thé,
tiy theo diéu kién cu thé ma cac co so san xuat c6 thé chon mot giai phap phu hop.

3.5. Anh hwong ciia diéu kign bdo qudn sdn pham

San pham bot gidu anthocyanin sdy phun va san pham dong khé dugc tién hanh bao
quan trong cac diéu kién lanh (5°C) hoac diéu kién nhiét 6 phong (~30°C). Sau céc
khoang thoi gian 3 thang va 6 thang, cc chi tiéu chét luong cta san pham duoc ghi nhan
va thé hién trong bang 2.
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Bdng 2. Mgt sé chi tiéu chdt lirong cua cac san pham
bét giau anthocyanin tir hoa ddu biéc sau thoi gian bdo qudn

Nhiét do bao Mau | mg anthocyanin/ | Do am | Mausic | mg anthocyanin/ | D am
quan (°C) sac 100g san pham (%) 100g san pham (%)
Ban dau | Tim 24,3+1,81(7,4 +0,1| Xanh tim 18,4 £0,7 9,2+£0,2
5 3thang |Tim 22,1+1,1| 7,3+0,1|Xanhtim 188+1,1 92+£0,1
6 thang |Tim 21,1+21| 7,5%0,1|Xanhtim 18,7+1,0 9,3+0,1
Ban dau | Tim 243+18| 7,4+%0,1|Xanhtim 18,4 +0,7 92+0,2
3thang |Tim 19,3+1,1| 8,6+0,2|Xanh 155+0,75 96x0,1
30 nhat nhat
6 thang |Tim 18,2+1,2| 10,5+ 0,3| Xanh 7,7£04 9,8+0,2
nhat Xam

Nhiét d6 bao quan c6 anh huéng nhiéu dén ham lwong anthocyanin va mau sic caa
ca hai loai san pham bot. O diéu kién nhiét do thuong (30°C), céc san pham c6 hién tuong
hGt 4m, mau sic nhat dan so véi ban dau, ham luong anthocyanin ciing giam nhanh chong.
Sau 3 thang va 6 thang bao quan, lwong anthocyanin trong san pham bot sdy phun giam
lan luot 20,5% va 25,1%, san pham bot dong khd c¢6 ham luong anthocyanin giam lan
luot 15,7% va 58,1%. Trong khi d6, mau sic, ham luong anthocyanin va do am trong ca
2 dang san pham déu khdng c6 sy thay doi dang ké khi bao quan ¢ 5°C. Sy giam sut nay
la do anthocyanin kém bén dudi tac dong cua nhiét do cao, anh sang va pH (Abdullah va
cs., 2017; Roberto va cs., 2020). Két qua danh gia 1a co s dé bao quan cac san pham giau
anthocyanin tir hoa dau biéc duoc tét hon, dem lai hiéu qua cao cho ngudi sir dung.

4. Két luan

Hiéu qua thu nhan anthocyanin tét nhat khi st dung hoa dau biéc kho véi ty Ié
0,75%. Hoa dau biéc khd duoc ly trich voi ethanol 40% ¢ 80°C trong 60 phdt, ham lwong
anthocyanin thu dugc dat 2,05mg/g nguyén li¢u. Dung dich giau anthocyanin dugc ¢
dic va thir nghiém tao san pham say phun va dong khé. Mau sic, ham lugng anthocyanin
va do am trong ca 2 loai san pham déu 6n dinh hon khi bao quan ¢ 5°C so véi khi bao
quan ¢ 30°C trong 6 thang.

Loi cdam on

T&c gia xin chan thanh cam on s hé tror vé thiét bi cia Vién Phét trien Ung dung,
triwong Pai hoc Thii Dau Mét; s hé tro kinh phi trong khudn kho d@é tai cdp co so
véi mé sé DT.20.2-036.
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