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TOM TAT

Nghién ctru dugc thuc hién véi muc tiéu thu nhan betacyanin tir vo qua thanh long ruét
trang. Cac yéu td dugc khao sat trong qua trinh tach chiét thu dich c6 chira betacyanin bao
gom ty 18 nguyén liéu:dung mai (1:25-1:100 (w/v)), cong suét vi song (70, 210, 350, 490 W),
thoi gian vi song (0-180 gidy) va pH (3-7). Dich thu sau tach chlet dugc c6 quay lam tang
ham lugng betacyanin. Qua trinh say phun thuc hién voi 2 thong s6 khao sat dugc lya chon
12 ndng d6 maltodextrin (4-8%) va nhiét d6 dau vao (130-170 °C). Bt betacyanin dugc dénh
gi4 qua mot sé dic tinh vé cdu trac, kha nang khang gbc tu do DPPH va phenolic tong. Két
qua cho thdy ham luong betacyanin cao nhat khi tach chiét bang nudc cat véi ty 1é nguyén
liéu: dung moi 1:50 (w/v), pH 7, cong suat vi song 350 W trong thoi gian 90 gidy. Hiéu Suat
thu hdi betacyanin cao nhét khi b6 sung maltodextrin & ndng dé 4% (w/v), nhiét do siy phun
150 °C. Bot betacyanin c6 ham lwong phenolic tong sé 141,86 mg GAE/100 mL, hoat tinh
khtr goc ty do DPPH 1a 19,62 (mg/mL). Bot c6 cdu tric hat min dong nhat khi chup SEM,
quét phd hong ngoai FTIR xuat hién cac lién két dic trung cua betacyanin. San pham bot
mau betacyanin co tiém ning tng dung nhu chit mau thuc pham c6 ngudn géc sinh hoc.

Tir khéa: Betacyanin, chat mau thuc pham, maltodextrin, DPPH, vé thanh long, vi song.

1. MO PAU

Betacyanin 1a mot dudng chat thuc vat (phytochemical) c6 sdc t6 mau do, ton tai &
nhiéu trai cdy, rau cu ddc biét trong hoa gidy, ca dén, cu cai do, thanh long rudt d6. Do phan
tir chtra nhiéu nhém chirc phan cuc (-OH, -COOH, -NH), cac sic t6 betacyanin dé tan trong
nuoc hay dung dich ethanol. Betacyanin c6 tac dung chéng lai cac rdi loan lién quan dén
stress nhu tim mach, ung thu, 1o hod, dong thoi co kha niang chong oxy hoa thong qua loai
bo cac goc tu do [l] Chinh vi vy, chit mau ti nhién noi chung va sac t6 do noi riéng cho
thay tiém nang t6t trong Viéc sir dung thay thé chat mau tong hop trong thuc pham my
pham, duoc pham, dinh dudng [2, 3]. Bén canh ngudn nguyén liéu phd bién nhat hién nay
dugc sir dung khai thac chat mau betacynin 1a cii cai d6 thi vo thanh long ciing thu hat nhiéu
su quan tim nghién ctru cta nhiéu nha khoa hoc. Wu et al. (2006) di chimg minh ca vé va
thit qua thanh long rudt dé déu c6 hoat tinh chdng oxy hoa cao, déu chira ham luong 16n chét
chbng oxy héa polyphenol va dugc chimg minh c6 tac dung chdng lai hiéu qua ting sinh cua
khdi u ac tinh [4]. Nhiéu nghién ctru khac ciing thyc hién tach chiét thu nhan bot mau
betacyanin tir vo thanh long va x4c dinh céc hoat tinh sinh hoc cua san pham [5-7].

O Viét Nam hién nay, thanh long rut tring (Hylocercus undatus) duoc trong rat phd
bién & cac tinh mién Nam. Viéc tiéu thu thanh long & dang twoi hay dang da qua ché bién
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(rwou vang, nudc ép, mit, siy) s& tao ra mot lugng 16n vo qua con giau betacyanin. Vi vay,
viéc tan dung vo thanh long thu bot mau betacyanin s& gop phan giam thiéu tac dong ciia phu
pham nong nghiép dén moi trudng, dong thoi md thém hudng Gmg dung tir phu pham nay.

Xuat phat tur cac van dé trén, nghién ctu nay duoc thyc hién voi myc dich xac dinh diéu
kién tach chiét betacyanin tir vo thanh long bang phuong phép vi song, sau do sdy phun tao
bot mau betacyanin va danh gia mot sb tinh chat Iy hoa ciia san pham.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Qua thanh long rudt tring (Hylocereus undatus) dugc thu gom tai xi Phu Ngai Tri,
huyén Chau Thanh, tinh Long An. Nghién ctru dugc thyuc hién trén nhitng qua khong sau
bénh, c6 cing do chin sinh 1y va duoc do gia tri do d6 mau vo bang phuong phap so mau vat
rin co gia tri h° tir 4°11 - 7°28, C tir 28,02-30,41; L tir 31,73-33,98. Qua thanh long twoi dwoc
rira sach, phan thit qua dugc tach riéng va sir dung cho nghién ciru khac, phan vé duoc loai
tai xanh, cit nho thanh miéng c6 kich thudc 3 x 3 cm, sau d6 dugc siy kho & nhiét do 70 °C
trong 16 gio. Vo kho duoc xay bing may xay bot kho va ray qua kich thuge 16 0,4 mm, bot
thu dugc c6 gia tri d6 mau (h° tir 18°33-19°33, C tir 17,78-19,92; L tix 47,42-51,25) duoc bao
quén trong tii nhdém & nhiét do 4 °C trong thoi gian 1-3 ngay trude khi sir dung.

Maltodextrin DE10 dang bdt min, mau tring duoc mua tir Himedia (An D), DPPH
(2,2-diphenyl-1-picrylhydrazyl) dwoc cung cip boi Merk (Bic).

2.2. Phuwong phap nghién ciru
2.2.1. Khdo sdt cdc yéu té dnh hwéng dén qud trinh tach chiét betacyanin

Qué trinh tach chiét betacyanin dwoc thyc hién bang phuong phép vi séng vdi dung moi
1a nudc cat. Cac yéu t6 duoc khao sat gdbm ty 16 nguyén liéu (bot vo thanh long): nudc cét
(1:25, 1:50, 1:75, 1:100 w/v), cong suit vi song (70, 210, 350, 490 W), thoi gian vi song (0, 30,
60, 90, 120, 150, 180 gidy) va pH (3, 4, 5, 6, 7). Sau d6, hon hop duoc loc tho qua riy 0,4 mm,
dich loc dugc ly tam o téc d6 5500 vong/phit trong 15 phut. Dich ndi chtra betacyanin duoc
thu nhan va ham lugng betacyanin dugc xac dinh nhu mé ta & muc 2.2.4. [8].

2.2.2. Khdo sdt cdc yéu té anh hwéng dén qud trinh say phun

Dich thu dugc sau qua trinh tach chiét dugc c6 quay & nhiét do 60 °C, ap suat 65 cmHg,
sau d6 sdy phun dé thu nhan bot mau betacyanin. Qua trinh siy phun dugc tién hanh & toc do
nhap ligu 360 (mL/h), 4p suét 70 kPa, cac yéu td khao sat gom nong do maltodextrin (4, 6,
8% w/v) va nhiét d¢ dau vao (130, 150, 170 °C). Hiéu suat thu hoi betacyanin dugc xac dinh
dé danh gia anh huéng cua cac yéu t6 nay.

2.2.3. Ddnh gia mot s6 ddc tinh cua bot mau

Kha ning khir géc tu do DPPH cua san pham duge xac dinh dua theo phuong phap cua
Sharma et al. (2012) c6 chut diéu chinh [9]. Dich chiét betacyanln (5 mL) véi cac nong do
khac nhau 0; 2,5; 5,0; 10; 20; 40 (mg/mL) dugc phan g véi dung dich DPPH nong d6
80 (ug/mL) (5 mL) trong 30 phut ¢ diéu kién khong cé anh sang. Hon hop sau d6 duoc do
mat d6 quang OD tai budc séng 517 nm véi mau blank 1a methanol.
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Ty 1 phan trim hoat tinh khang oxy hoa dugc xac dinh theo cong thirc sau:

Ty 18 % hoat tinh bét gbc tw do DPPH = 22¢ —9Pn
C

x100

Trong d6: ODy, va ODy: gi tri mat do quang OD ctia mau dich chiét va ddi ching.

Duya vao ty 1€ % hoat tinh bat gbc tu do DPPH, phuong trinh tuong quan tuyén tinh
dugc xay dung dé xac dinh gia tri IC50 (ndng d6 ma tai d6 bat 50% goc tw do DPPH). Mau
twong trng voi gid tri IC50 cang thap cd hoat tinh khang oxy hoda cang cao.

Chi tidu tong vi khuan hiéu khi duoc xac dinh boi cong ty TNHH TUV Rheinland Viét Nam.

Ham lugng phenolic 7t6ng duoc phén tich tai Trung tdm Cong ngh¢ Viét buc - Truong
DH Cong nghiép Thuc pham Thanh pho H6 Chi Minh.

SEM va FTIR dugc phan tich tai Phong Thi nghiém Cong nghé Nano — SHPTLabs va
Phong Thi nghiém Phan tich trung tdm - DH Khoa hoc Ty nhién Thanh phd H6 Chi Minh.
2.2.4. Phuong phap phan tich

Xac dinh ham luong betacyanin:

Ham lugng betacyanin duoc xdc dinh bing phuong phép do quang phd. Ham lugng
betacyanin duoc xac dinh bang dinh luat Lambert-Beer voi d hap thu ¢ 538 nm. Ham lugng
betacyanin (BC) dugc tinh theo mg/100g chat kho [10].

Xdc dinh do nhot:
Do nhét cua dung dich duoc xac dinh bang nhét ké mao quan.
Phirong phdp so mau vt ran:

Mau sic ciia bot betacyanin duge do bang may so mau vét rin CR-400/CR-410 Konica
Minolta. Xac dinh cac gia tri L, h° va C.

h° = [arctan‘l(b / a)] C =+a’+b?

Trong do:
- h° (heu) goc d6 dé xac dinh tong mau (0° hodc 360° 14 tong mau do; 90° 13 tong mau
vang; 180° la tong mau xanh 14; 270° 1a tong mau xanh lam).

- C (Chroma): d9 bdo hoa cua mau (ddm hodc nhat); L (Lightness): d6 sang hay t6i
clla mau; a: tri s6 cuia tong mau do; b: tri s6 cuia tong mau Vang

Xu" ly Sq II,eu: TAt ca cac thi nghiém dugc 1ap lai it nhét 3 1an, sb liéu thu nhan duoc xu ly
bang phan mém Microsoft Excel 2010, Statgraphics centurion XVI va OriginPro 8.5.

3. KET QUA VA THAO LUAN
3.1. Két qua khao sat cac diéu kién anh huwéng dén qua trinh tach chiét betacyanin
3.1.1. Anh huong cua ty 1¢ nguyén liéu va dung méi

Trong qué trinh tich chiét betacyanin tir vo qua thanh long, dung méi duoc sir dung c6
thé 1a nudc cat hodc ethanol [10, 11]. Tuy nhién, ethanol dwoc ghi nhan 1a c6 kha ning hoa
tan betacyanin tot hon [12]. Str dung nudc cit c6 thé gay kho khan trong viéc phan tach cac
thanh phan protein tan trong nudc, tuy nhién day la phuong phap don gian, chi phi thip va
dong thoi cling mang lai hidu qua nhu cac dung mdi hitu co [13]. Do do, trong nghién clru
nay, bot vo thanh long dugc hoa trong nudc cit theo cac ty 18 khac nhau dé thyuc hién qua
trinh trich ly betacyanin vé6i thoi gian vi song 90 gidy va cong suat 300 W. Hdn hop sau khi
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trich ly duoc loc, ly tim & téc d6 5500 vong/phut trong 15 phut, sau d6 xac dinh ham luong
betacyanin va d¢ nhat.
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Hinh 1. Sy thay d6i ham luong betacyanin va d¢ nhét theo ty 1 nguyén lidu:dung moi
Cdc ky tw ™ la gid tri trung binh cét, thé hién sir khdc biét cé y nghia thong ké (p < 0,05)

Két qua ¢ Hinh 1 cho thiy khi ting lugng nudc cit diung dé trich ly, do nhot giam tir
39,17 mPa.s xubng 2,91 mPa.s. Do nhét giam giup cho qua trinh loc dich chiét qua ray dé
dang hon. Tuy nhién, & ty 1& nguyén liéu:dung méi 1a 1:50, ham lugng betacyanin tong dat
cao nhat (63,91 mg/100g) véi do nhét 1a 10,80 mPa.s. Ham luong betacyanin tong thap nhit
(54,62 mg/100g) khi trich Iy & ty 18 1:25 (thdp hon muc cao nhat 1,17 1an). Luong nudc st
dung it ddn dén viéc tach chiét khong hoan toan betacyanin, nhung ting ty 1 nudc cao c6 thé
gdy ra lang phi & cac cong doan sau cua qué trinh tach chiét. Vi sy hoa tan cac chat vao dung
mbi 1a qué trinh vat 1y nén Cacace va Mazza (2003) da giai thich rang: lugng dung méi ting
s& tao diéu kién cho cac hoat chit sinh hoc tiép xuc véi dung méi din dén kha ning tham
thau cao hon; nhung hiéu suét thu nhan cac thanh phén hoat tinh sinh hoc s€ khong tiép tuc
tang khi dd dat duoc sy can bang [14]. Vi véy, ty 16 bot vo va nude duoc chon 1a 1:50 (wiv)
cho céac nghién ciru tiép theo.

3.1.2. Anh huong cua vi song

Phuong phép vi song dugc lya chon thuc hién dé tach chiét vi né c6 nhiéu vu diém nhu
hiéu suat tach chiét cao hon, tiét kiém thoi gian va dung méi so véi phuong phép tach chiét
théng thuong, dong thoi ciing tiét kiém ning lugng hon so véi phuong phap siéu am [15, 16].
Duéi tac dung cua vi song, cac té bao bi tac dung nhiét, thay d6i ap suat dot ngot 1am ching
V& ra, tiét ra cac chat noi bao, trong do6 co dich chiét betacyanin can thu nhan [16]. Biic xa vi
song tao diéu kién cho su khuéch tan cua cac sic to vao dung moi. Tuy nhién, néu trong
cung mét thoi gian tach chiét, cong sudt qua cao s& dan dén tdc do gia nhiét nhanh hon.
Nhiét d6 cao va toc do gia nhiét nhanh s& 1am thoai héa séc té betacyanin dan dén ham luong
betacyanin trong dich chiét giam dang ké.
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Hinh 2. Sy thay d6i ham lugng betacyanin theo cong suét (a) va thoi gian (b) vi song
Cdc ky tw ™ a gid tri trung binh cét, thé hién su khdc biét cé ¥ nghia thong ké (p < 0,05).

Két qua thuc nghiém cho thiy cong suit anh hudng co nghia dén hiéu qua tach chiét
betacyanin (p < 0,05). Vi soéng ¢ cong suat 350 W thu duoc dich chiét chira ham luong
betacyanin cao nhat, khi tiép tuc ting cong suat vi song thi ham lwong betacyanin s& giam
xudng (Hinh 2a).

Theo két qua & Hinh 2b, thoi gian vi song 90 gidy cho két qua ham luong betacyanin cao
nhét (67,52 mg/100g), cao hon 1,11 1an so véi thoi gian 60 gidy; ham luong betacyanin thap
nhét (44,82 mg/100g) khi vi séng vai thoi gian 180 gidy (thip hon muc cao nhit 1,5 1an). Thoi
gian vi song cang ting thi ham lugng betacyanin ciing s& ting dan. Tuy nhién & 90 gidy ham
lwong betacyanin tong da dung lai ¢ muc t6i da ma khong ting thém nira. Sau khoang thoi
gian nay, ham lugng betacyanin giam do chung bi phan htly thanh betaxanthins c6 mau vang.
Betalain thuong duoc biét dén nhu cac chat mau khong on dinh nhiét, toc do phan hay ting
nhanh cung véi sy gia tang nhiét do va thoi gian gia nhiét [11]. Do d6, ham lugng betalain bj
giam manh khi trich ly & nhiét do cao trong thoi gian dai. Két qua nghién ctru cua Cardoso-
Ugarte et al. (2013) ciing chi ra rang khi tién hanh vi séng trong khoang thoi gian 90-120 giay
s& thu duoc betacyanin cao nhat, con betaxanthins thu dwoc cao khi thoi gian xir 1y vi song
trong khoang 140-150 gidy [15]. Tir nhitng 1y do trén, vi séng véi cong suat 350 W trong
thoi gian 90 gidy dwoc chon dé trich ly thu nhin betacyanin trong nghién ctru nay.

3.1.3. Anh hwong cua pH

Betacyanin 12 nhém sic t6 c6 mau do - do tim, sy 6n dinh mau sic cua betacyanin bi
anh huong rat 16n bai pH, khi pH cang ting, méi truong kiém manh c6 thé 1am betacyanin bj
thiy phan thanh betanidin (mau do6) hay thanh betaxanthin (mau vang) [17, 18]. Tuy nhién
phan ng thay phan betacyanin c6 tinh thuan nghich, & diéu kién moi truong acid thi
betacyanin dugc tai tao tro lai va dung dich s& c6 mau sic nhu ban dau [19].

Han hop bot vo thanh long va nudc cat dugc hiéu chinh pH bang acid citric 5% va
natribicarbonate 5% dé tao ra cac méi truong pH tir 3-5. Két qua khao sat anh huong cia pH
dugc thé hién ¢ Hinh 3, cho thay ham luong betacyanin ting dan tir pH 3 toi pH 5 va giam
dan tir pH 6 t6i pH 7. Trong d6, & pH 5, ham luong betacyanin thu duoc cao nhat (70,15 mg/100g)
va gap 1,189 lan so v&i ham lugng betacyanin thu dwoc thip nhat (58,95 mg/100g) ¢ pH 7.
Nghién ctru ciia Harivaindaran et al. (2008), Priatnia va Pradita (2015) ciing cong bd két qua
tuong tu [11, 6]. Mot sé két qua nghién ctru khac cho rang betacyanin it b anh huong nhit &
pH tir 4-6 [17, 18]. Vi vy, qua trinh trich ly dwoc thuc hién & pH 5 14 hoan toan phu hop dé
thu nhan betacyanin véi hiéu suat cao nhat.
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Hinh 3. Su thay d6i ham lugng betacyanin theo pH dung moi chiét
Cdc ky tu ® Ii gid tri trung binh cét, thé hién sir khdc biét cé ¥ nghia théng ké (p < 0,05).

3.2. Anh huwéng ciia ndng dd maltodextrin va nhiét do siy phun dén hiéu suit thu nhan
bt mau betacyanin

Maltodextrin dugc bo sung vao dich chiét truge khi siy nham muc dich ting ndng do
chat kho, tao diéu kién cho qua trinh sy phun duoc thuc hién d& dang hon. Khi bd sung
maltodextrin véi ty 18 4, 6, 8% (w/v) thi ndng d6 chit kho cua dich chiét betacyanin truéc
sdy tuong mg 13 6, 8, 10 (°Bx). Nghién ctru ciia Zaini (2009) da chi ra rang viéc bd sung quéa
nhiéu maltodextrin va sdy phun & nhiét d6 dau vao qua cao s& khién bot tré nén két dinh va
d6 am tang 1én [20].
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Hinh 4. Anh hudng ctia nong d¢ maltodextrin (a) va nhiét d¢ say phun (b)

dén hi¢u suét thu hoi betacyanin
Cdc ky tw ® la gid tri trung binh cét, thé hién s khdc biét cé Y nghia thong ké (p < 0,05)

Két qua khao sat cho thay higu suat thu hoi betacyanin giam dan khi tang nong do
maltodextrin (Hinh 4a). Ham lugng betacyanin giam khi bd sung nhiéu maltodextrin chu yéu
do lwong maltodextrin ting dan dén tang tong khbi lwong cia mau lam cho ty 1¢ betacyanin
trong mau giam. Ham luong betacyanin s& giam di dang ké khi b6 sung maltodextrin ¢ nong
d6 8% (w/v), hiéu suat thu hdi betacyanin dat thip nhit (36,37%), d6 am cia bot mau do
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duoc 1a 8,59%. Ty 1é bd sung maltodextrin cang thap thi san pham tao thanh c6 ham luong
betacyanin cang cao, khi ndng d6 maltodextrin 13 4% va 6% (w/v), d6 4m cua bot mau twong
g 13 8,26% va 8,77%. Két qua xur 1y s liéu vé hiéu suat thu hdi betacyanin cho thay khong
¢6 sy khac biét vé mat thong ké giira 4% va 6% (w/v). Nhin chung, do am cua bot say phun
khong co su thay dbi dang ké trong qué trinh khao sat anh huong cua ndng do maltodextrin
tai cac diém khao sat, d6 am cua bot Séy phun nho hon 10% phu hgp véi nghién ciru cua
Tze et al. (2012) [21]. Ngoai ra, cac mau bot dugc do do mau thong qua phuong phéap so
mau vat ran, két qua thé hién trong Bang 1. Ca 3 mau déu cho gia tri h° nho, dudi 10°, Chung
t6 déu trong khung mau do. Gia tri h° tang 1én khi ting ndng d6 maltodextrin, dong th01 gia
tri C gidm dan. Do vay, ¢ ty 1€ maltodextrin cao d0 mau dé gidm dan, diéu nay ciing duoc
ghi nhan twong tng khi quan sat cic mau bang mit thuong, mau hong dam nhat & nong do
maltodextrin 4% (w/v) (Hinh 5). Xet vé d6 sang cla cic mau bot, miu bot bd sung 4%
maltodextrin ¢6 d§ tbi nhat (trong tng gia tri L cao nhét). Diéu nay cd thé giai thich la do
mau nay co gia tri a (trl s6 tong mau do) cao nhat nén s€ lam tang do t6i ciia mau [5]. Nhu
vay, dé thu hdi bot co ham luong betacyanin cao, dat d6 am thich hop va déng thoi tiét kiém
chi phi thi ndng d6 maltodextrin 4% (w/v) 1a thich hop cho qua trinh siy phun.

Bdng 1. Céc gia tri lién quan dén do mau ciia cac mau bot say phun

Ty I¢ bd sung maltodextrin L a b he C
4% 50,93 23,46 7,89 3°08 24,75
6% 48,24 20,15 5,20 3°96 20,81
8% 45,75 18,64 4,58 4° 15 19,19

(@)

) Hinh 5. Mau sdc bot betacyanin
sau khi say phun v&i nong d¢ maltodextrin (a): 4%, (b): 6%, (c): 8% (w/v)

Nhiét d6 dau vao anh huong lén dén qua trinh sdy phun, nhiét d6 qué thip hay qua cao
déu gy bét loi cho qua trinh thu hdi bt mau betacyanin. Két qua khao sat anh huong cua
nhiét do sdy phun dén hiéu suat thu hdi betacyanin dwoc thé hién trong Hinh 4b. Hiéu suat
thu hoi dat 21,36% khi nhiét do diu vao thip (130 °C), d6 4m cua san phim kha cao
(12,26%) 1am ting su bam dinh trén thanh thiét bi, gay ton that khéi lwong bét, tir 46 giam
hiéu suét thu hoi trén téng khi lugng bot thu dugc. Khi tang nhiét do 1én 150 °C, d6 am cia
san pham giam xuéng (8,77%), hiéu suét thu hoi bot tang 1én dang ké (51, 47%). Khi nhiét do
sdy tiép tuc ting, kha ning tach 4m cua bot ting 1én, d6 4m cua san pham tao thanh thap
(7,59%), qua trinh tao bt thuan lgi hon nhung ham luong betacyanin giam di do tac dong cua
nhiét do, bot mau betacyanin bi mat mau, san pham chuyén sang mau trang ctia maltodextrin.

Pichayajittipong va Thaiudom (2014) di thyc hién t6i wu diéu kién sdy phun tao bot
betacyanin tr v thanh long rudt do, Kkét qua cho théy nhiét do séy phun dugc kiém soat tir
140-160 °C 1a t6i wu nhét [22]. Nghién ctu cua Tze et al. (2012) ciing chi ra nhiét do sy
phun thich hop dbi vé6i bot mau betacyanin 1a 155 °C [21]. Nhu vay, theo_ két qua khao sat
nhiét o dau vao cho qua trinh siy phun thu nhan bot mau betacyanin nim trong khoang
150-160 °C.
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3.3. Panh gia mét sé dic tinh ciia bt betacyanin

Kha ndang khir goc tr do DPPH: duoc dung dé danh gia hoat tinh chéng oxy hoa, co
dén 90% cac nghién ctu vé chét chong oxy hoa sir dung phép phén tich nay [23]. Khd nang
Khur goc ty do DPPH cua bot mau betacyanin phy thudc vao nong do, hay noi cach khac khi
nong d6 ting thi kha nang khir goc tw do DPPH ting. V&i nong do 40 mg/mL, ty Ié phan
tram kha ning bat gc tu do DPPH ciia bot mau betacyanin 1a 88,12%. Gia tri 1C50 cua hoat
tinh khir goc tu do DPPH cua bot mau betacyanin da duge xac dinh khi & nong do nay 1a
19,62 mg/mL.

Chi tiéu vi sinh: theo Uy ban Tiéu chuan Thyc pham Codex Qudc té, quy chuan
ban hanh vé muc gioi han cua tong mat do vi sinh vat hiéu khi t6i da trong thyc phém la
10° CFU/g [24]. Két qua phén tich vi sinh theo phwong phap ISO 4833-1:2013 cho thay tong
vi sinh vat hiéu khi c¢6 trong mau bot mau nam trong giGi han cho phép (5,6 x 10* CFU/g).

Ham lwong phenolic tong sé cua mau bot mau betacyanin duogc phan tich theo TCVN
9745-1:2013 dat 141,86 mg GAE/100 mL. Két qua trén cho thay trong betacyanin c6 goC
polyphenol, chiing to bot betacyanin ¢6 kha nang chong oxy hoa [4].

Phé hong ngogi FTIR cua san pham bét betacyanin sau khi hoan nguyén duoc thé
hién trong Hinh 6a. Két qua cho thdy bot mau c6 2 dinh hap thu: dinh 3313,82 cm™ tuong
rng Vvéi lién két O-H va dinh 1635,79 cm™ twong tng véi lién két C=0 trong cau trac phan
tir [25]. Két qua nay tuong dong vai nghién ciru cua Syafinar et al. (2015) khi tién hanh quét
phd hong ngoai cua betacyanin duoc tach chiét boi nuwéc cat (dinh 3407 cm™ twong tng Voi
lién két O-H va dinh 1666 cm™ tuong wng véi lién két C=0) [26].
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Hinh 6. Anh chup phd FTIR (a) va SEM cua bot mau betacyanin (b)

Hinh anh céu trac bé mat caa bot betacyanin duoc tach chiét tir vo thanh long duoc
danh gia bang SEM va két qua dugc thé hién trong Hinh 6b. Két qua cho thay hinh dang cua
bot betacyanin c6 bd sung vat liéu trg sdy maltodextrin 10 DE thuong ¢ hinh cau, kich
thude khong ddng déu (30-200 pm), bé mit hat c6 cac mit 16m do sy co rut trong qué trinh
Say khi tiép xtic nhiét, diéu nay ciing gitip han ché xu huéng két dinh cac hat bot vao nhau.

Két qua nay tuong dong voi nghién ciru cia Kumar va Giridhar (2016) khi say phun bot mau
betacyanin duoc tach chiét tir hat mdng toi (Basella rubra) [27]. Nghién cttu cua Cai va
Corke (2000) vé siy phun bot mau betacyanin duoc tach chiét tir rau dén (Amaranthus) véi

vat ligu tro siy 1a maltodextrin ¢6 cac chi s6 dextrose (DE) khac nhau (10 DE, 20-23 DE va

28-31 DE) cho thdy ring khi sir dung maltodextrin ¢6 DE cao hon, bé mit hat s& hoan thién
va it ¢6 cac mit 16m hon [28].
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4. KET LUAN

Bot mau duoc tach chiét tir vo thanh long vai cac yéu té ty 16 nguyén liéu va nudc cat 1a
1:50 (w/v), pH 5, thuc hién vi song ¢ 350 W trong 90 gidy. Dich mau b6 sung 4% (Wiv)
maltodextrin duoc tién hanh say phun ¢ 150 °C dat hiéu suat thu hoi 51,47%, voi do am
8,26%. Bot mau betacyanin sau khi sdy phun c6 hoat tinh chéng oxy hoa, gia tri 1C50 vé
hoat tinh khtr gbc ty do DPPH cua bot betacyanin 13 19,62 (mg/mL). Bot mau thu dwoc tir
nghién ctru nay c6 thé duoc sir dung lam phu gia thuc pham an toan cho nguoi tiéu ding.

Loi cam on: Tran trong cam on Truong Dai hoc Cong nghiép Thuce pham TP.HCM di hd
tro kinh phi va tao diéu kién vé co so vat chat giap ching t6i hoan thanh nghién ctru nay.
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ABSTRACT

PRODUCTION OF BETACYANIN POWDER
FROM DRAGON FRUIT (Hylocereus undatus) PEELS

Dao Thi My Linh*, Nguyen Thi Quynh Mai,
Tran Ha Nghi, Huynh Thi Duyen

Ho Chi Minh City University of Food Industry
*Email: linhdtm@cntp.edu.vn

The purpose of this study was to extract betacyanin from white dragon fruit (Hylocereus
undatus) peel. Some significant factors for the extraction process such as: material and solvent
ratio, microwave capacity, microwave time, and pH were investigated. The juice after
extraction was concentrated using a rotary evaporator to increase the betacyanin content. In the
drying process, maltodextrin percentage and temperature were investigated. The results
showed that the maximum betacyanin content was obtained when the extraction process was
performed with distilled water, material:solvent ratio of 1:50 (w/v), pH of 7; microwave
capacity of 350 W in 90 seconds. Maximum vyield of betacyanin was found with 4%
maltodextrin and sprayed drying temperature of 150 °C. Betacyanin powder was
characterized to contain phenolic concentration of 141.86 mg GAE/100 mL and DPPH
antioxidant activity of 19.62 mg/mL. Fine and identical granular was shown in SEM graph.
FTIR spectra showed some characteristic peaks of betacyanin. Betacyanin has the potential
for application in food technology as a biological coloring agent.

Keywords: Betacyanin, food coloring, maltodextrin, DPPH, dragon fruit peel, microwave.
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