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TOM TAT

La cay tai twong do6 (Acalypha wilkesiana) 1a ngudn giau anthocyanin va polyphenol co6 hoat tinh
sinh hoc cao. Tuy nhién, tiém niang sir dung nguyén liéu nay trong cong nghiép van chua duoc khai
thac. Nghién ctru nay nham thu nhan cac nhom chat ¢6 hoat tinh sinh hoc bang hé dung méi ethanol-
nude ¢6 hd trg sidu 4m va khao sat cac yéu to anh hudng trong qua trinh siy phun tao bot mau tu nhién.
Bot mau sau khi sy phun dugc danh gia cac ddc tinh héa Iy va ham luong anthocyanin, polyphenol.
Két qua chi ra rang, diéu kién t6t nhat dé siy phun bao gdm: ham lwong maltodextrin b sung 10% (so
v6i khdi lugng cua dich chiét), nhiét d6 say phun 120 °C va tdc do sdy 1a 360 mL/gio. Tai didu kién do,
bot mau thu duge ¢ mau do dac trung voi hiéu suét thu hoi anthocyanin va polyphenol dat 88,91 va
60,55%. Bot mau thu dugc chira ham lugng polyphenol dat 36,44 mg GAE/g va anthocyanin 91,23 mg
Cy3Glu/100 g, trong d6 thanh phan chinh anthocyanin duoc xac dinh 1a cyanidin-3-O-(2"-galloyl-B-
galactopyranoside). Bot mau tir 14 cay tai tuong do can dugc danh gia doc tinh cip va man, ciing nhu
thir nghiém trén dong vat hoic té bao, dé lam rd kha ning tmg dung trong cac nganh cong nghiép nhu
my pham, thyc pham va dugc pham.

Tir khéa: Tai twong d6 (Acalypha wilkesiana), anthocyanin, bot mau ty nhién, sdy phun.
1. MO PAU

Tai tuong 4o (Acalypha wilkesiana) 1a loai cay thuoc ho Euphorbiaceae, thudc loai cdy bui phat
trién nhanh va duoc trong dé 1am cay canh, 1am hang rao. L4 tai twong do ¢ phién hinh trai xoan, mau
d6 hong dén do nhat, cam, vang, tim tiy vao thé nhudng [1]. Cac nghién ctru da chi ra rang, 14 cay tai
tugng do chtra nhidu hop chit co hoat tinh sinh hoc nhu tannins, saponin, flavonoids, glycoside va
steroid va c6 kha nang khang khuan phé rong [2, 3]. Haruna va cong su (2013), Anokwuru va cong sy
(2015) da chi ra rang la cua Acalypha wilkesiana kha nang diét khuan [4, 5]. Dich chiét tir 14 tai twong
d6 tc ché sy phat trién ctia cac chung vi khuan va nAm bao gom Staphylococcus aureus, T 'richophyton
rubrum, Trichophyton mentagrophytes, Candida albicans va Aspergillus flavus [6]. MOt s6 nghién ctru
s0 bd vé doc tinh cap cua dich chiét ethanol tir 14 cy tai twong do trén chudt Wistar trudng thanh da chi
ra rang, khong c6 dau hiéu ngd doc cép tinh hodc tir vong & lidu 5 g/kg, chimg t6 do an toan cao cia
dich chiét & ngudng liéu luong dang xét [7].

Trong cong nghiép, bot mau duge st dung trong nhiéu linh vye nhu my phém dugc pham, thye
pham dét may voi myc dich tang cuong mau sac, dac tinh cam quan cho cdc san pham [8]. Mic du, cac
chat tao mau tong hop duoc ing dung rong rai do chi phi thap, kha niang bén mau, nhung dang c6 xu
huéng dan bj thay thé boi cac chat mau c6 nguon gde tir ty nhién, do cac tac dong tiu cyc cla chat mau
tong hop dén st khoe nguoi tiéu dung [9]. Chét mau tu nhién 1a nhitng cht tao mau dugc thu nhén
truc tiép tir cac nguon thién nhién bao gdm cac nhom phd bién nhu anthocyanin, carotenoid, hop chét
phenolic va mot s6 curcuminoid [8]. Trong d6, anthocyanin, mét loai chit mau ty nhién thu¢c nhom
flavonoid, da dugc chung minh c6 vai tro hé tro phong ngtra mot $6 bénh ung thu, tiéu duong, nhiém
trung do vi khuAn. Anthocyanin c¢6 kha nang tao dai mau rong, thay ddi tuy theo pH cta dung dich, do
d6 c6 thé duoc sir dung rong rai trong cong nghiép thuc phim ciing nhu cdc nganh cong nghiép khac
nhu my phém [10, 11]. Tuy nhién, anthocyanin von khong 6n dinh, dé bi anh huong boi nhiét do, anh
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sang va pH; do do, cac k¥ thuat dé cai thién sy 6n dinh va tién dung cua cac chat mau nay trong cong
nghiép 1a rit quan trong. Mot trong nhimg k¥ thuat phd bién dé vi bao cac chat mau trong chét nén thich
hop 1a k¥ thuat siy phun, trong d6 hdn hop chit nén va chét can vi bao duge chuyén thanh dang bot min
bang khi néng. Trong qua trinh ndy, mot sd thong sb can duoc t6i uu dé giam do nhét ciia dung dich
ban dau, tang hiéu suat vi bao va giam kha ning mat mat cia céc chit mau ban dau. Cic ngudn
anthocyanin trong tw nhién kha da dang, do nhom chat nay duoc sinh tong hop trong nhleu loai thyc vat
va thuong ton tai trong hoa, qua, vo va la ctia mot sb loai thuc vat. Tuy nhién cac ngudn nay san luong
han ché kh6 mo rong quy mé trong cong nghiép. Qua nghién ctru so b0, 1a cay tai tuong do 1a nguon
giau anthocyanin va polyphenol, tuy nhién rat it cac nghién ciru de cap dén qua trinh chiét va ting dung
chung trong san xuat Ngoai ra, day 1a mot dang cay bui, phat trién rat nhanh nén 1a tai tuong d6 c6 tiém
nang tré thanh ngudn nguyén lidu 6n dinh trong quy mé cong nghiép. Vi vy, muc tiéu ciia nghién ciru
nay la khao st qua trinh siy phun tao bot mau ty nhién tir 14 cdy tai twgng do. Bot mau sau siy phun da
dugc danh gia cac dac tinh va xac dinh thanh ph?m cua anthocyanin c6 trong bot mau thu dugc.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

10 kg 14 cay tai twong d6 tuoi dugc thu hai tai khu vuc xa Hoa Théng, Buén Ma Thuot, Pak Lik
trong thoi gian tir thang 10/2024-11/2024. La chon céc 14 nguyén ven, khong bi dap, c6 mau do déu.
L4 s& duoc rira sach, cat nho, dé rdo va séy & nhiét do 40 °C dén d6 am dudi 10% va duoc gilt trong
diéu kién mat, tranh anh sang trudc khi sir dung.

Thiét bi do mau Colorimeter CR-400 (Konica, Nhat Ban), thiét bi sdy phun SD-06 (Labplant,
Anh), may do pH, thiét bj siéu &m VC750 (Sonics, M¥), may do quang UV-VIS V-730 (Jasco, Nhat
Ban) da dugc sir dung trong nghién ciru.

2.2. Phuwong phap nghién ciru
2.2.1. Trich ly chdt mau va polyphenol tir la cdy tai twong do

Qua trinh trich ly chat mau va polyphenol duoc tién hanh bang phwong phép trich ly dung méi c¢6
hd trg siéu am, sir dung dung méi ethanol 60% dugc acid hoa & pH=1 bang HCI. Nguyén liéu dugc tron
v6i dung moi theo ti 1& 1:50 (w/v), dugc siéu 4m trong thoi gian 15 phiit v6i cong suat 35%. Sau do,
hdn hop duoc loc va ¢b dic 3 1an bang hé thong c6 quay chan khong N-1300 Eyela (Nhat Ban) cho dén
khi ham luong chit kho dat 3% (dung dich sau khi ¢6 dic). 2 lit dung dich sau c6 quay c6 ham lugng
anthocyanin (12,5 mg Cy3Glu/100 mL) va polyphenol (7,3 mg GAE/mL) dugc sir dung 1am nguyén
lidu d4u vao cho qua trinh sdy phun.

2.2.2. Khdo sdt qud trinh say phun

Qua trinh séy phun tao bot mau duge tién hanh vé&i chat nén 12 maltodextrin. Cac thong s6 vé i 1& chat
nén, nhiét do séy phun va téc do bom dugce khao sat dé chon thong s t6t nhat cho qua trinh tao bot mau véi
ham muyc tiéu 14 hiéu suat thu hdi anthocyanin va polyphenol. 100 mL dich chiét sau khi ¢6 déc & trén dugc
bd sung maltodextrin véi cac ti 1€ khéi luong 5, 10, 15 va 20% (so voi khéi lugng cua dich chiét), sau do tién
hanh say phun & cac nhiét do 100, 120, 140, 160, 180 °C va toc do bom 225, 360, 495, 630, 765 mL/gid. Bot
mau sau khi siy phun dugc xac dinh khéi lugng, ham lugng anthocyanin va polyphenol, d9 4m va do mau
sic. Qua trinh khao sat dugc thiét ké theo phuong phép luan phién timg bién, trong d6 gia trj tot nhét ciia thi
nghiém trudc duge sir dung lam yéu t6 ¢b dinh cho cac thi nghiém sau do.

2.2.3. Khdo sat tinh chét ciia bot mau

Céc dic tinh cua bot mau duoc danh gia bao gdm: d6 4m, mat d6 khdi, mat do hat, do rdng cua
hat va kha nang hoa tan. Bot mau dugc séy phun 6 cac diéu kién tot nhat vé ti 1& chat nén, nhiét do sﬁy
phun va tdc d6 bom phun (xac dinh dugc ¢ cac thi nghiém trude do) dugce sir dung dé x4c dinh dic tinh
(trong vong 1 tuan sau khi sdy phun).
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a b

Hinh 1. Nguyén liéu va san phfign trong qua trinh lam thi nghiém )
a. La tai tugng do tuoi; b. La tai tugng do sau say kho, c. dich chiét, d. bt mau sau khi say phun

2.3. Phuwong phap phan tich

Ham lugng anthocyanin dugc xac dinh bang phuong phap pH vi sai (AOAC 2005.02) [12].

Téng ham lugng polyphenol (TPC) dugc xac dinh theo TCVN 9745-1:2013 [13].

Mau séc cia bot mau dugce xac dinh bé“mg thiét bi so mau vat ran Colorimeter CR-400.

Do am cua mau dugc xac dinh bang can sdy 4m hong ngoai MB120 OHAUS-My.

D06 nhét cla san phém duoc do bﬁng thiét bi do d6 nhét Brookfield.

Hiéu suat thu hdi bot mau cua qua trinh sy phun duoc xac dinh theo cong thirc [14].

my, X (1—
pyos =20 =9 440
my X x

Trong d6: my: khéi lugng dung dich mang di sdy (), x: ndng d6 chat kho trong dung dich mang
di sdy (%), my: khéi lwong bot mau thu dugc (g), y: dd 4m cua bot mau thu duge (%).

Hiéu suat thu hdi ciia anthocyanin va polyphenol trong qué trinh sdy dwoc tinh theo cong thirc:

m
H% = —= x 100
my

Trong d6: m;: luong anthocyanin/polyphenol trong dung dich trude khi sdy, my: lwong
anthocyanin/polyphenol trong bot mau thu dugc sau khi say.

Mat d6 khdi cua bot duge xac dinh béng cach léy chinh xac khoang 2 g bot cho vao mot 6ng dong
c6 thé tich 10 mL, dat trén bé mat phang va thé tich cudi cung dugc ghi lai. Sau d6 mat d khoi duoc
tinh theo cong thirc [15]:

Khoi lwong bot (g)
Thé tich mau bdt (mL)

Xac dinh mat d6 hat cia mau d}rqc tién hanh theo tai liéu [15] v6i mot sb :chay doi. Khoang 1 g
mau bt duge can chinh xac va chuyén vao ong dong 10 mL, thém 5 mL ether dau hoa va lac cho déen
khi cac hat bot dugc phan tan deu. Sau do trang thanh ong bang 1 mL dung méi va do thé tich c6 bot
phan tan. Mat d hat dugc tinh theo cong thirc sau:

Mat d6 khéi (g/mL) =

Khdi lwgng bot (g)
Tdng thé tich ete ddu hoa chira bot (mL) — 6

Mat d6 hat (g/mL) =

D6 hoa tan ciia mau bot vi bao duge tién hanh theo nghién ctru ciia de Melo Ramos va cong su
(2019) [16]. Can 1 g miu bot vi bao hoa tan vao 25 mL nudc cit sau d6 khudy déu bing may khudy tir
& 25 °C. Hdn hop duge chuyén vao éng ly tim 50 mL va ly tim & 3000 vong/phut trong 10 phat. Hat
20 mL phan ndi phia trén va sdy kho ¢ 105 °C trong 4 gio. Do hoa tan ciia mau bot vi bao duoc tinh
béng cong thirc sau:

Khéi lwgng sdy kho (g)

bo hoa tan (%) = : 100
¢ hoa tan (%) Khdi lwgng bot ban ddu thém vao (g) %

bo rSng cua bot vi bao dugc xac dinh dya trén mat d6 hat va ty trong cta hat [17]. B r6ng duoc
xac dinh bang cong thurc sau:
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D6 16 %) = Mat do hat — Ty trong < 100
0 rong (%) = 12\ 46 hat

Thanh phan anthocyanin trong bot mau dugc phan tich bang phuong phap sac ky long hiéu nang
cao st dung dau do mang diot két hop khéi phé HPLC-DAD-MS. Piéu kién séc ky bao gom: H¢ thong
Agilent 1260 infinite chromatograph system (Agilent, Germany) va dau do khéi pho MS (Agilent
Technologies, 76337 Waidbronn, Germany); Pha dong dang dong: 1% HCOOH va 7% acetonitrile
trong nudc; Cot tach: Kromasil 5x100C18 4,6%250 mm; Nhiét do cot: 40 °C; Tdc d6 dong: 1 mL/phut,
A=515 nm. Ché d¢ hoat dong ctia dau do phd khdi: phuong phép ion héa: phun dién; quét cac ion tich
dién duong trong pham vi khdi lugng tir 180 dén 1200 m/z; dién ap: 4000 V; nhiét do khi bdc hoi:
350 °C; luu lwong khi (nito): 10 L/phut; va ap suat phun suong: 30 psig. Dién ap phan manh duoc cai
dat ¢ 85 V.

2.4. Phwong phap xir 1y s6 liéu

Céc két qua phan tich dugc tién hanh lap 3 lz‘in,‘két qua dugc biéu din dudi dang: gi4 tri trung
binh + D9 éch chuan. Két qua duge xu Iy ANOVA bang phan mém Minitab19. Banh gia s khac biét
cua cac muc thi nghiém bang chuan Tukey vdi d0 tin cdy 95%.

3. KET QUA VA THAO LUAN

3.1. Khio sat cac yéu té znh hwong dén qua trinh sy phun
3.1.1. Két qua khao sat ti 1 maltodextrin

Trong k¥ thuat sdy phun, chit mang dong vai tro quan trong, anh huong dén hiéu qua cua qua
trinh sy phun, giup hinh thanh cic nén polymer dé ting cuong hiéu qua dong géi. Trong d6
maltodextrin I chat mang dugc sir dung phd bién nhd hiéu qua vi bao va tinh kinh té. Trong nghién ciru
nay, ham luong maltodextrin bo sung (tinh theo phan trim khéi luong dich chiét) da duoc khao sat. Két
qua chi ra trong Hinh 2.
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Hinh 2. Anh huéng cta ty 16 chit mang dén hiéu sut thu hdi anthocyanin va polyphenol
Déi voi mdi ham muyc tiéu (hiéu sudt thu hdi anthocyanin va polyphenol), cac chit ci (a, b...) khic nhau
trén mdi ham muc tidu biéu hién sy khac biét c6 ¥ nghia thdng ké (p < 0,05); yéu t6 cb dinh: Nhiét d6 dau vao
140 °C, tbc d6 bom 360 mL/gioy

Két qua chi ra rang, & ham luong 10% maltodextrin, hiéu sut thu hdi anthocyanin va polyphenol
dat gié tri cao nhét lan luot 1a 88,55% va 54,33%. Khi ty 1é maltodextrin bd sung & mirc thap (5%), bot
mau ¢6 xu huéng bam dinh trén thanh budng siy va dudi day cyclon, dan dén that thoat lugng bot mau
thu hoi va lam giam hiéu suat thu hoi ctia ca anthocyanin va polyphenol. Khi ting ty 1& phdi tron tir 10%
dén 15%, hiéu suét thu hdi lai c6 xu huéng giam. Hién tuong nay co thé giai thich do nf)ng do chét kho
tang cao lam gia tang d6 nhdt cua dung dich trude khi say gay bat lgi cho qué trinh say, anh huong dén
hiéu suét thu hdi ciia qua trinh. Nghién ctru cta Ibrahim va cong su (2015) da cho thy rang viée bd sung
maltodextrin & ty 1& khong phti hop c6 thé gay hién twong két dinh bot trong qua trinh say phun [18].
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Két qua do mau ctia san pham bot chi ra rang, khi ty 1& maltodextrin tang tir 5% dén 25%, gia tri
L tang tir 68,81 1én 78,97 mau tré nén sang hon (Bang 1). Gia tri Chroma (C) giam dan tir 17,15 xubng
13,76 phan anh su suy giam cuong d6 mau sdc ctia bot mau. Gia tri h ting nhe tir 35,39 1én 41,29, chi
ra rang mau sic chuyén dan tir do cam sang vang cam. Déng thoi, gié tri a glam tur 13,98 xuong 10,34
va gia tri b giam nhe tir 9,93 xuong 9,08, cho thay maltodextrin lam nhat mau sac tong thé cua bot. Xu
hudng nay twong dong voi nghién ctru ctia Lao va cong su (2017) vé anh hudng cua ti 16 chat nén
maltodextrin dén ham lugng anthocyanin tir 18i ngd tim, gia tri L giam, gia tri C va h tang khi ty 1&
maltodextrin tang [19].

Bdng I. Anh huéng cua ti 1¢ maltodextrin dén thong s6 do mau séc ctia bot mau

Ty 1& (%) L a b C h
5 68,81 +0,11° | 13,98+0,20° | 9,93+0,08 | 17,15+0,17% | 3539+ 0,63¢
10 72,89+ 0,53 | 11,83+0,14> | 10,10+£0,03* | 15,56+0,11> | 40,49 0,40
15 74,74+ 0,09¢ | 11,55+0,09° | 9,54+0,07> | 14,98 £0,08° | 39,56+ 0,36°
20 7596+ 024> | 1125+0.28° | 920+0,09° | 14,53 +0,22¢ | 39,28 +0,92°
25 78,97+ 0,48 | 1034+0,14° | 9,08+0,04¢ | 13,760,119 | 4129+ 0,46

D4i véi ciing ham muc tiéu, céc chir c4i (a, b...) khac nhau trén mdi cot thé hién sy khéc biét co y nghia vé
mat thong ké (p < 0,05)

Chinh vi vay, ty 1¢ maltodextrin 10% la m&c phu hgp dé tao ra bot c6 mau sang, do bao hoa vira
phai, dong thoi duy tri dac dieém mau sac tuy nhién.

3.1.2. Két qua khao sat anh huéng nhiét dé sdy phun

Két qua anh ‘huong cua nhiét do déu vao trong qua trinh sdy phun (Hinh 3) chi ra ring, nhi¢t do
sdy tang tir 100 dén 180 °C thi d6 4m bot giam tir 7,58% xuong con 4,49%. Khi bot mau duogc siy &
nhiét do thap 100 °C, bot mau thu dugc ¢6 d6 am con kha cao, dan dén hién tugng bam dinh trén thanh
budng sy va ddy cyclon, do d6 lam giam hi¢u suét thu hdi cia qua trinh. Khi tang nhiét do trén 140 °C
thi hiéu suét thu hdi anthocyanin giam, c6 thé do su phan huy mot phan cac chit nay khi tiép xtc voi
nhiét & nhiét do cao [18]. Hiéu suét thu hoi anthocyanin dat gia tri cao nhat khoang 88% & nhiét do say
120 °C va 140 °C, bot min, kho va mau do twoi ma khong bi chay khét, trong khi dé hi¢u suat thu hdi
ctia polyphenol dat cao nhat & nhiét d6 say 120 °C véi gia tri 60,10%.
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) Hinh 3. Anh huéng cua nhiét do sdy phun dén hiéu suit thu hdi anthocyanin va polyphenol } .
Do v6i moi ham muc tiéu (hiéu suat thu hoi anthocyanin va polyphenol), cac ky tw (a, b, ¢, d) khéc nhau trén moi c6t the
hién su khéc biét c6 y nghia thong ké (P < 0,05); yéu t6 co dinh: ham lugng maltodextrin 10%, toc d6 bom 360 mL/gio

Két qua do mau chi ra ring, khi nhiét do siy ting tir 100 °C dén 140 °C, gia trj L ting nhe tir 71,95
1én 74,29, cho thiy bot sang hon. Tuy nhién, khi nhiét d6 dat 180 °C, gi trj L giam xudng 71,17, ¢6 thé
do chay hodc sim mau. Gia tri C giam dan tir 19,34 ¢ 100 °C xudng con 14,12 & 180 °C, phan anh su
suy giam cuong do mau sdc do phan hiy céc séc t6. Gia tri h tang tur 28,78 1én 46,52, cho thiy mau sic
chuyén tir 46 sang vang do phan tmg maillard hodc caramel hoa [19]. Dong thoi, gia tri a giam manh tr
16,95 xubng 9,72, trong khi gia tri b tang tr 9,31 1én 10,25, chira rang nhiét do cao thuc day su phén
huy anthocyanin va hinh thanh mau vang. Nhin chung, nhiét d6 t6i vu dé duy tri d6 sang va mau sic tu
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nhién c¢6 thé ndm trong khoang 120 °C - 140 °C. Nhiét d6 sy 120 °C 1a nhiét d6 phu hop dé hiéu sut
thu hoi ham lugng anthocyanin va polyphenol cao nhat, bén canh d6 gilt dugc mau sac tu nhién cta bot.

3.1.3. Két qua khao sat toc dg nhdp liéu

Két qua anh huong cua tdc do nhap liéu dén hiéu suat thu hoi anthocyanin va polyphenol, dugc
thé hién trong Hinh 4. O toc do nhap liéu 360 mL/gio, hi¢u suét thu hdi anthocyanin va polyphenol dat
mirc cao nhit, nho san pharn sau say c6 do am thap va it bam dinh vao thanh buong sdy. Tuy nhién, néu
tdc d6 nhap liéu qua thap (225 mL/gid), anthocyanin va polyphenol dé bi ton that do thoi gian tiép xtic
v6i khong khi nong kéo dai, lam tang nguy co phén huy cac hop chat nay. Nguoc lai, khi téc d6 nhap
lidu tang 1én tir 495 dén 765 mL/gid, mirc d6 tiép xuc voi khong khi nong glam nhu'ng d6 am trong san
pham tang, ddn dén hién tugng bot che pham bam nhiéu hon vao thanh buong sy, khién hi¢u suat thu
hdi giam [20]. Vi vay, 360 mL/gid 1a téc do nhap liéu phu hop cho qué trinh siy phun tao bot mau.
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, Hinh 4. Anh huéng ciia toe do nhap liéu dén hiéu suét thu héi anthocyanin va polyphenol ,
Dbi v6i mdi ham muc tiéu (hiép suat thu hoi anthqcyapiq va polyphenol), cac ky tu (a, b, ¢, d) khac nhau ,trén mbi cot thé
hién su khac biét cd y nghia thong ké (p< 0,05); yéu to c6 dinh: ham luong maltodextrin 10%, nhiét 9 say phun 120 °C.

Nhu véy, diéu kién pht hop sdy phun dich chiét tir 1a tai twong d6 dé thu bot mau bao gom ty 18
maltodextrin 10%, nhiét do sﬁy 120 °C va luu lugng nhép liéu 1a 360 mL/gio. Tai diéu kién d6 hiéu suét
thu hoi anthocyanin va polyphenol dat 88,91 va 60,55%. Két qua thu dugc kha tuong dong vai hiéu suat
thu hoi anthocyanin dat 86,0% [21] khi t6i uu hoa qua trinh sdy phun dich chiét anthocyanin tir cti khoai
tay rudt tim sir dung chét mang la maltodextrin tai nhiét do séy phun tai 130 °C.

3.2. Pac tinh ciia bot mau thu dwoc

3.2.1. Phé UV va Phé IR

Két qua phén tich thanh phan anthocyanin trong bot mau va dich chiét bang phuong phap HPLC-
DAD-MS chi ring, thanh phan anthocyanin trong bot mau thu dwoc chira 2 anthocyanin, trong d6
cyanidin-3-O-(2"-galloyl-p -galactopyranoside) 14 thanh phan chinh v&i ham lwong phén trim tuong déi
(tinh theo dién tich peak) 1 89,6%, thanh phan con lai 14 1-cyanidin 3-O-beta-galactopyranoside.
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Hinh 5. Sic ky db anthocyanin trong bot mau thu dugc tir 1 tai trong do
1-cyanidin-3-O-beta-galactopyranoside; cyanidin-3-O-(2"-galloyl-f-galactopyranoside)
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So sanh voi thanh phan anthocyanin trong dich chiét ban dau dugc phan tich bang phuong phap
HPLC-DAD-MS cho thay khong c6 su khac biét c6 y nghia vé mat thong ké (n=3, p=0,05) (ham lugng
cyanidin-3-O-(2"-galloyl-B-galactopyranoside)  la  88,1+0,8% va  l-cyanidin = 3-O-beta-
galactopyranoside 13 12,9+0,8%), ching to rang qua trinh sdy phun bao toan dugc thanh phin
anthocyanin c6 trong dich chiét.

Pho hap thu phan tir ciia bot mau sau khi hoan nguyén trong nudc 6 pH=1 thé hién trong hinh 6a.

So sanh vai phd UV-Vis cua dich chiét hoan toan twong dong véi budce song hap thu cyc dai tai 515 nm
tuong tmg v6i dic diém cuc dai hap thu ciia chit mau anthocyanin.

2062.52892.1

1000.5

— 3450 2050 2450 1950 1450 950 150

So song (em!)
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Hinh 6. Phé hép thu phan tir UV-VIS cua bot mau sau khi hoa tan trong dung dich nuée ¢ pH=1,
nong d6 0,018 g bot mau/mL (a), va pho hong ngoai (FTIR) ctiia bot mau (b)

Phd FT-IR cta bot mau cho théy su hién dién cia cac vung hép thu dac trung cho bot mau giau
polyphenol va anthocyanin (Hinh 6b). Phd FT-IR ciia bot sau sdy phun xuét hién cac dai hap thu dic
trung tai 3272,3; 2962,5; 2892,1; 1714,3; 1635,6; 1377,1; 1000,5 cm™. Céc dai nay cung cép thong tin
¢6 gi tri vé cac nhom chirc va twong tac phan tir co trong bot. Dai phd hap phu trong ving 3500 - 3100
em™ ddc trung cho dao dong ciia nhdm -OH (trong cic hop chit polyphenol va maltodextrin). Ving
2950 - 2800 cm™ lién quan dén dao dong bién dang ctia nhém C-H. Dai 1700 - 1600 cm™ cho thay su
hién dién ctia nhém C=0, thudng gip & cac dan xuat axit phenolic va anthocyanin ester hoa. Dinh peak
1714,3 cm™ duoc gan cho cac dao dong kéo dai ctia vong thom, dic trung cuia anthocyanin [22]. Ving
1600 - 1500 cm! phan anh dao dong C=C trong vong thom va dai 1100 - 1000 cm™' phan 4nh nhém C-
O-H hoic C-O-C trong céu trac glycoside. Cac dic diém nay xac nhan sy c6 mit cua anthocyanin va
polyphenol ¢6 trong bt mau thu dwoc tir qua trinh xu 1y siy phun.

3.2.2. Ddc tinh cua bot mau thu dwoc

Bot mau sau khi séy phun dugc xac dinh cac tinh chét Iy h()q nhu d6 4m, mat do khéi, mat do hat,
do x0p, kha nang luu chuyén, do hoa tan va hi¢u qua dong goi. Két qua dugc thé hién trong Béng 2.

Bdng 2. Céc dac tinh cua bdt mau thu dugc

Thong sb Pon vi Gia tri

Do 4m % 5,84+0,40
Mat d6 khéi glem? 0,35+0,11
Mat do hat g/cm’ 1,85+0,38
Do hoa tan % 95,842,1
P xbp % 71,6+1,4
Hiéu suét thu hdi bot mau % 939+3,6
Anthocyanin mg Cy3Glu/100 g 91,23 £ 1,101
TPC mg GAE/g 36,44 +0,510

Két qua chi ra réng, d6 4m cua bot anthocyanin 1a 5,84%, dap ung yéu ciu vé do 4m ddi véi bot
mau duoc st dung trong cong nghiép dé bao quan lau dai (3 - 6%). Mat do khéi va mat do hat la nhimg
yéu t6 lién quan mat thiét dén chi phi van chuyén, kha nang dong goi va d¢ mau tong thé cua san phim
[23]. Pai lugng nay ciing lién quan véi ham lugng a 4m, kich thudc hat va hinh dang hat. Bot c6 méat do
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khdi 16n thi lugng khong khi trong bot thap hon gop phan bao vé chdng lai sy hao hut hoidc oxy hoa
trong qua trinh bao quan. Pong thoi bot c6 mat do hat 16n hon s& bi 14p diy khoang tréng giita cac hat
d& hon vi vay n6 s& chiém it thé tich va c6 mét d9 khbi cao hon [24]. Tuy nhién khoang khong gian giita
céc hat 16n thi dan dén ndng d6 oxy cao khién xay ra nhiing thay doi thoai hoa va lam giam céc dic tinh
hoat tinh sinh hoc ctia bot dugc san xuit.

Trong nghién ctru nay, mat do khéi va mat do hat cua bot xac dinh 1an luot 13 0,35 va 1,85 g/em’.
Mat d6 khoi khé cao (0,35 g/em?), cho thay ham lugng khong khi thap trong bt ¢6 thé giup ngan ngira
qua trinh oxy hoa trong qua trinh bao quan [25]. B x6p 1a mot dic tinh quan trong cua vat liéu dang bot
trong nganh cong nghiép thuc pham. Dleu ndy déc biét quan trong trong viéc hoan nguyén bjt say phun.
Do xOp cuia bot biéu thi ty 18 khoang trong gitta cac hat va the tich cta cac khoang tréng so voi tong thé
tich ma bot chiém gitr. Cac gia tri d6 xdp cao hon ¢b nghia la s6 luong khoang tréng gitra cac hat 16n hon,
¢6 thé chita oxy co thé gdy ra phan ng oxy héa. Do xbp ciia bot anthocyanin 1a 71,6%, két qua nay phu
hop véi két qua trong nghién ctru trude d6 véi do xdp khoang 70% [26]. Do hoa tan 1a mot yéu t6 thiét
yéu dé xac dinh chét luong ctia bot duogce sir dung trong nganh cong nghiép thuc phdm. Céc loai bot hoa
tan kém c6 thé dan dén qua trinh xtr Iy kho khian va ton that kinh t&. Két qua do hoa tan ctia bot anthocyanin
1a 95,8% trong khoang 30 gidy, cao hon so v6i nghién ctru cia Hoang T.N.N va cong su vé bot siy phun
clia but gidm trén nén maltodextrin va gum arabic [26]. Hiéu qua dong goi 1a mot chi s6 quan trong trong
¢4 qué trinh vi bao. Hiéu qua cua vi nang hoa duoc danh gia dua trén cac hat bén trong vi nang so voi tong
s0 hat. Két qua trong nghién ciru nay 1a 90,9% tuong déng véi béo cao ciia Idham va cong su (2012) khi
str dung maltodextrin trong qua trinh sdy phun anthocyanin tir hoa but gidm [27].

4. KET LUAN

Nghién ciru ndy da tién hanh khao sat va danh gia kha ning tao bot mau tir 14 tai twong d6 bang
phuong phap say phun. Két qua cho thay hiéu suat thu hdi anthocyanin va polyphenol cao nhét 1an lugt
1a 88,9% va 60,55% vé6i diéu kién sdy phun gdm ty 16 maltodextrin 10%, nhiét 6 sdy 120 °C va luu
luong nhap liéu 1a 360 mL/gio. Hai anthocyanin chinh dugc xac dinh trong bt mau 1a cyanidin-3-O-
(2"-galloyl-B-galactopyranoside) (10,4%) va cyanidin-3-O-f-galactopyranoside (89,6%), dua trén dién
tich peak dugc phén tich bang phuong phap HPLC-DAD-MS. Céc dic tinh 1y hoa ciia bot mau (46 am,
mat d6 khdi, mat do hat, d6 hoa tan, ham lugng anthocyanin va polyphenol) ciing da duoc xéac dinh.
Mic du la cay tai tuong do la mot loai thuc vat co gia tri duoc lidu, viéc ing dung trong cong nghé thyc
pham hodc duge pham can dugc danh gia toan dién vé mirc d6 an toan sinh hoc va doc tinh tiém tang.
Do d9, cac nghién ctru sau hon vé doc tinh cdp va man, ciing nhu thir nghiém trén dong vat hodc té bao,
1a can thiét dé mo rong kha nang ung dung nguyén li¢u nay theo huéng an toan va bén ving trong nganh
cong nghiép thuc phdm va duoc pham.
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ABSTRACT

NATURAL PIGMENT POWDER FROM Acalypha wilkesiana LEAVES
VIA SPRAY DRYING: PREPARATION, CHARACTERIZATION

Tran Van Cao, Tran Thien Nguyen, Luu Thi Ngoc Duyen,
Nguyen Ngoc Minh Ngan, Nguyen Van Anh*
Falcuty of Food Science and Technology, Ho Chi Minh City University of Industry and Trade

*Email: anhnv@huit.edu.vn

Leaves of Acalypha wilkesiana are a rich source of anthocyanins and polyphenols; however, their
applications in food technology remain underexplored. This study aimed to extract these bioactive
compounds using ultrasound-assisted extraction with an ethanol-water solvent system and to
investigate the spray-drying process for producing natural pigment powders. The pigments obtained
were evaluated for their physicochemical characteristics, as well as anthocyanin and polyphenol
contents. Optimal spray-drying conditions were identified as 10% maltodextrin (w/w relative to extract),
an inlet temperature of 120 °C, and a feed rate of 360 mL/h. Under these parameters, the pigment powder
exhibited a vibrant red color with anthocyanin and polyphenol recovery efficiencies of 88,91% and
60,55%, respectively. The final product contained 36,44 mg GAE/g of polyphenols and 91,23 mg
Cy3Glu/100 g of anthocyanins. HPLC-DAD-MS analysis identified cyanidin-3-O-(2"-galloyl-f-
galactopyranoside) as the predominant anthocyanin compound. The pigment powders extracted from
A. wilkesiana leaves should be evaluated for both acute and chronic toxicity, and tested on animal
models or cell cultures to determine their suitability for use in industries such as cosmetics, food, and
pharmaceuticals.

Keywords: Acalypha wilkesiana, anthocyanin, natural pigment powder, spray-drying.
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