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Anh hwéng cia qua trinh chén va siy phun l1én ham lweng flavonoid, va
hoat tinh bat goc tw do DPPH cta bot mang tay xanh
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Tom tat

Trong nghién ctru nay, qua trinh chan va sy phun duoc lya chon dé khao sat dnh hudng cda céc théng sé
qua trinh 1én ham lwong flavonoid va hoat tinh chéng oxy héa DPPH cta san phdm. Thi nghiém khao sét
qua trinh chén bé tri &nh hwéng ctia mét nhén té véi nhiét do chan (70 dén 90 <C) va thoi gian chén (1 dén
5 phat). Qué trinh sy phun bé tri toan phén 2 nhan té gém nhiét do séy va ham lwong chét khé véi 3 mure
khéo sét. Diéu kién chan phu hop la & 85 C trong 4 phit va diéu kién say dwoc chon & 160 °C véi néng dé
chét khé dich séy phun la 10%. Bét méng tay thanh phdm c6 ham luong flavonoid va hoat tinh béat géc tw do
DPPH I4n luot 1a 26,97 mg RE/g va 53,64 umol TE/g.

T khéa: Qua trinh chan, qua trinh sdy phun, mang tay xanh, flavonoid, hoat tinh bat gbc tw do DPPH.
Abstract

In this study, the effects of blanching and spray drying processes on total flavonoid contents and DPPH
radical scavenging activity of green asparagus (Asparagus officinalis L.) spray-dried powder were
investigated. Experiments were designed using one-factor-at-a-time in the blanching process and a three-
level factorial with two factors, including drying temperature and the dry matter concentration in spray drying.
The results showed that suitable blanching conditions were at the temperature of 85 °C in 4 minutes and
chosen drying conditions were at the temperature of 160 °C and 10% dry matter concentration using
maltodextrin as a carrier. Total flavonoid contents and DPPH free radical scavenging activity of asparagus
spray-dried powder were 26.97 mg RE/g and 53.64 umol TE/g, respectively.

Keywords: Blanching, spray drying, green asparagus, flavonoid content, DPPH radical scavenging activity.

1. Gi6i thi¢u

Mang tay (Asparagus officinalis L.) thudc ho
Asparagaceae 1a mot loai rau cao cdp, c6 ham lugng
dinh dudng kha cao, gdm 83% nudc va 17% chat
kho; trong d6 c6 2,2% dam protein, 1,2% duong
glucid, 0,6% cellulose. Ming tiy c6 vi ngot, dé an va
chtra nhiéu thanh ph?m ¢6 hoat tinh sinh hoc nhu
saponin, phenolic, flavonoid (kaempferol, quercetin
va rutin), oligosaccharide, xo va carotenoid. Ngoai ra
trong ming tiy con chira nhiéu vitamin va khoang
nhu vitamin A, B1, B,, C, E, Mg, P, Ca, Fe, acid folic
va cac acid amin nhu asparagine, arginine, tyrosine.
Céac dinh dudng co trong ming tdy déu la nhiing
dudng chét can thiét cho con ngudi nhu chét xo (ho
tro tiéu hoa, chdng tao bon), protein (xay dung co thé,
tang stc dé khang), glucid, cac chit chong oxy hoa
nhu glutathione (bao vé da khdi bi anh hudng khi
phoi ning), nhidu vitamin nhom B nhur Bl, B2, B6 va
acid folic (gitip tang cudng chuyén hoa, 6n dinh than
kinh va chong thiéu mau), vitamin C (tang dé khang,
bao vé niém mac), vitamin A (hd trg mét va niém
mac), cac chét khoang kali, magié, canxi, sit, kdm
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(ting cudng chuyén hoa, xay dung té bao). Ngoai
viée dugc sir dung nhu ngudn rau xanh hang ngay,
ming tay con dugc danh gia rit cao vé nhimg loi ich
d6i vai sirc khoe nhu chéng ung thu, chéng oxi hoa,
giam lipid mau va bdo vé gan [1]. Acid coumaric,
acid caffeic va acid ferulic 1a thanh phan phenolic chii
yéu trong than miang tiy. Khi dugc bao quan & nhiét
do 4 °C, ham luong cua cac hop chét trén tang 1én
nhanh chong. Protodioscin, mot loai saponin, c6 mat
v6i ham lugng 1én dén 0,01% trong than mang tay
[2]. Ngoai ra, rutin 1 thanh phan flavonoid déng vai
trd quan trong trong hoat tinh chdng oxy hoa ctia than
mang tay [3].

Mang tay xanh dugc danh gid la mot nguyén
lidu c6 gia tri dinh dudng cao va hoat tinh chdng oxy
hoa cao. Tuy nhién han stir dung cua nguyén liéu tuoi
kha ngén (dudi 7 ngay trong diéu kién bao quan lanh

4 °C) tao dong luc san xuét san pham dé ting han st
dung va tao gia tri gia tang. Trong qua trinh nghién
ctru so bo vé kha ning ng dung va tao san phim mai
tr mang tdy, bot mang tay hoa tan tr mang tay 1a san
pham 6 tiém nang phat trién xét vé tinh kha thi va
chat lugng san phdm. Su van chuyén d& dang va thoi
gian bao quan dai 1a hai uvu diém ndi bat so véi san
pham nudc ep tor mang tdy. Tuy nhién, trong qua
trinh san xuat, mot sd qué trinh dic biét 1a qué trinh
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sdy c6 thé gdy ra nhimg bién ddi khong thuan nghich
anh hudng xau 1én cdu tric va tinh chit chic ning
ctia san pham. Diéu nay doi hoi viéc nghién ciru sau
hon vé nhing thay ddi cdu triic va thanh phin cua
nguyén liéu gitip san phdm thu dugc cé chét luong tbt
va gop phan nang cao suc khoe cho nguoi st dung.
San pham nay s& tao tién dé dé phat trién nhimg san
pham b6 sung dinh dudng khic tir ming tay bang
cach phdi hop vé6i cac nguyén lidu khac nhu nudc
uéng dinh dudng, tra hoa tan, tra tii loc, bot dinh
dudng, vién bo sung chét xo, vién bd sung chit chong
oxi hoa...

San pham tao thanh can danh gia hiéu qua san
xuit va thuong mai. Do d6, nhom nghién ciru quyét
dinh tién hanh xiy dung quy trinh san xudt bang
nhitng phwong phép, k§ thuat phi hop véi didu kién
ky thuat, kinh té, san xuét cia Viét Nam. Ky thuat
tach 4m tao san pham bot hoa tan 1a sdy phun (mot ki
thuat hién dai, dung séy dung dich tao bot hoa tan,
thoi gian sdy rit ngan). Dé tao ra san pham bot hoa
tan cong doan quan trong 1 phai tach chiét chat tan
trong nudc tir mang tdy ra khoi nguyén liéu va tién
hanh sdy tir dang dung dich dé tao ra bot hoa tan. Dé
sy tir dang dlCh sang dang bot co thé sir dung cong
nghé siy tréng hodc sdy phun. Sdy tréng 1a mot
phuong phap c6 tinh kinh té, thuc hién don gian tuy
nhién chét lvong san phdm khong cao, ton that vé mat
dinh dudng va hoat tinh chéng oxy hoéa 16n. Cong
nghé sdy phun tuy dét tién hon nhung hién nay dugc
ap dung rong rii trong san xuét bot sita va cong nghé
nay dam bao chat lugng san pham cao.

Nghién ciru nay dugc thuc hién nhim danh gia
anh huong ciia qua trinh chan va siy phun lén ham
luong flavonoid va hoat tinh bét géc tu do DPPH cua
bot mang tay hoa tan.

2. Vit liéu va Phwong phap nghién ctiru
2.1. Vit liéu nghién ciru

Mang tay duoc thu nhan vao thang 3/2019 tai
Pa Lat, Lam Ddng. Mang tay co phan than thang,
phin ngon khong bi un cong, cAm vao khong mém
ma cé cam giac gion cung, c6 mau xanh tuoi, khong
bi nga vang, ngon mang c6 mau xanh ddm hodc tim
nhat 12 nhiing cdy miang tdy tuoi, dat chat luong.
Tranh chon phan ngon ming bi vang ta. Miang tay dé
nguyén bo, khéng rira ma cam phan gdc vao thau
nuée lanh trong 5 phat. Khong dé nudc dinh vao
phan ngon vi ching s& d& bi thdi khi dé lau. Quan
ming tiy vao gidy bao hodc khin 4m sach va boc
ngoai bang 16p ni 1ong boc thirc an that kin. Sau do
cho vao ngan mat ti lanh & nhiét 6 20 °C.
2.2. Héa chit — Thiét bi

Hoa chit dic biét: rutin, DPPH (2, 2- diphenyl-
1-picrylhydrazyl), Trolox (6-hydroxy-2,5,7,8-
tetramethylchroman-2- carboxylic acid) dugc mua tu
Sigma-Aldrich. Maltodextrin DE 12 dugc st dung
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lam chat mang cho qua trinh sdy phun. Cac hoa chat
thudong: nudc cat, HCIL, ) methanol, ethanol,
CH3CO:Na, AICI; dat ti€u chuan phan tich.

Thiét bi str dung trong dé tai nghién ciru bao
gém: thiét bi ly tdm 80-2 (Wincom Co. Ltd., H)
Nam, Trung Qudc), thiét bi c6 quay chan khong Hei-
VAP Value (Heidolph Instruments, Schwabach,
Prc), thiét bi siy phun SD-06AG (Lab Plant Ltd.,
Keison, Chelmsford, UK).

2.3. Quy trinh thu nhan byt mang tiy siy phun

Ming tay sau khi duoc lya chon, rira va chan
trong diéu kién thich hop s& dugc xay nghién dé thu
dich ép ming tay. Dich miang tay tiép tuc dugc ly tim
v6i tbe d6 4000 rpm trong 5 phat. Dich thu duoc s&
duogc ¢ dac chan khong (nhiét do 55 °C, ap suét bom
chan khong 0,6 bar) 1én ndng d6 chét kho 10% va tiép
tuc duoc phéi tron véi chét mang maltodextrin 1én
nong do chat kho thich hop. Dich ming tay phdi tron
duoc séy phun trong diéu kién thich hop dé thu nhéan
bt méng tay hoa tan.

2.4. Khio sdt anh hwéng ciia qud trinh chin

Hai thong sé duogc khao sat trong qué trinh chan
1a nhiét d6 chan va thoi gian chan. Thi nghiém dugc
b6 tri theo mé hinh mét nhan td. Nhiét ¢ chan duge
khao sat & cac muc 70 °C, 75 °C, 80 °C, 85 °C,
90 °C. Thoi gian chan duogc khao sat & cac muc 1, 2,
3, 4, 5 phiit. Mau sau khi chan dugc phan tich ham
luong flavonoid va hoat tinh bét géc tu do DPPH.

2.5. Khdo sdt dnh huwong ciia qud trinh siy phun

Hai thong s6 duoc khao sat trong qua trinh chan
1a nhiét d6 siy phun va ndng do chét kho cia dich
trude khi sy phun. Thi nghiém dugc bd tri theo md
hinh hai nhan t6. Téc do séy phun duogc ¢b dinh &
500 mL/h. Nhitng khao sat so bo dé lwa chon nhiét do
sdy phun cho thay khi c¢6 dinh téc do siy phun & gia
tri 500 mL/h, néu nhiét d6 thap hon 150 °C thi bot
thanh pham c6 d6 am cao va dinh thanh thiét bi.
Nguoc lai, khi nhiét do séy phun cao hon 170 °C thi
hién twong chay khét xay ra lam giam chit luong bot.
Do d6, nhiét do séy phun dugc khao sat & cac muc
150 °C, 160 °C, 170 °C. Nong d6 chat kho dwoc khao
sat & cac muc 10, 15, 20%. Mau sau khi chan duoc
phan tich ham Iugng flavonoid va hoat tinh bat gdc tur
do DPPH.

2.6. Chudn bj dich phan tich

Dé phén tich mau ming tiy sau khi chan, 15 g
mang tdy dugc xay véi 40 mL ethanol 50%. Sau khi
loc thu dich, phﬁn ba tiép tuc duogc trich ly lan 2 trong
40 mL ethanol 50%. Dich loc cta hai lan trich ly
duogc tron va dinh mirc 1én 100 mL.

Dé chuan bi dich phan tich mau bot mang tay,
2 g bot duge hoa tan véoi 100 mL nude cat. Sau khi
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hoa tan, hén hop dugc loc qua gidy loc Whatman
No.1 dé thu dich loc trong sudt.

2.7. Cac phwong phap phdn tich

Ham luwong flavonoid dugc xac dinh bing
phuong phap do mau nhom clorua dugc bao céo boi
Gong va cong su (2012) va st dung rutin nhu mot
hop chit chuan [4]. Rat 0,5 mL dung dich phéan tich
vao ong nghiém, thém 0,15 mL NaNO,, doi 5 phit.
Tiép theo cho 0,3 mL AICIs, dgi 6 phut. Sau cung cho
1 mL NaOH va 2 mL nudc ct. Hon hop duogc lic déu
va do mat d¢ quang & budc song 510 nm. Ham lugng
flavonoid trong mau dugc trinh bay theo don vi mg
duong lugng rutin/g mau (mg RE/g). Puong chuan
flavonoid str dung chat chudn rutin thu dugc nhu sau:
OD = 1,306C + 0,070 (R> = 0,999); v6i OD la do hap
thu ciia mau va C 1a ndng do rutin (g/L).

Hoat tinh bét géc tu do DPPH duogc thuc hién
theo Braca va cdng su (2001) [5]. Rat 0,15 mL dung
dich phan tich cho vao 2,85 mL dung dich DPPH.
Hdn hop duoc lic déu va dé ¢ nhiét do phong trong
bong t6i. Po do hap thu sau 30 phit & budc séng
515 nm, mdi mau dugc do 3 lan iy gia tri trung binh.
Hoat tinh chéng oxy héa DPPH trong mau dugc trinh
bay theo don vi umol duong luong Trolox/g mau
(umol TE/g). Puong chuin DPPH sir dung chét
chuén Trolox thu dugc nhu sau: %!/ = 1,306C + 0,070
(R2 = 0,999); véi %I 1a kha ning tc ché gbe ty do
DPPH (%[ = [1 — (OD mau/OD mau ddi chimg)]
x100) va C 1a nong do Trolox (g/L).

2.8. Xir ly 56 liéu

Dit liéu thyc nghiém dugc phan tich bang phan
mém SPSS 15 (SPSS Inc. Chicago, U.S.A) st dung
nhing k§ thuat thong ké co ban. Phan tich phuong sai
mot nhan t6 (one-way ANOVA) duoc ap dung dé xéac
dinh sy khac nhau gifta cac ché do xur ly miu va
Tukey’s Multiple Range Test duoc ap dung dé xac
dinh sy khac bi¢t c6 y nghia gilta cac gia tri trung
binh & mirc ¥ nghia 5%. Tt ca thi nghiém va nhiing
chi tiéu phan tich dugc lap lai 3 lan.

3. Két qua va ban luin
3.1. Anh hwong ciia nhiét dj chin

Su thay d6i ham luong flavonoid va hoat tinh
chéng oxy héa DPPH trong miu ming tay theo nhiét
do chan duoc trinh bay ¢ bang 1. Khi tang nhiét do
chan tir 70 °C 1én 90 °C va ¢ dinh thoi gian chan 1a
2 phut, ham lwong flavonoid tong khong co sy thay
d6i dang ké trong khoang nhiét do chan 70 - 75 °C.
Tuy nhién, gia tri nay lai tdng va dat cuc dai khi mang
tay dugc chin & nhié¢t d6 80 °C (0,713 £ 0,040 mg
RE/g) va c6 xu huéng 6n dinh khi tiép tuc ting nhiét
d6 chan 1én téi 90 °C. Flavonoid 1a mot thanh phan
thugc nhém polyphenol, do véy su thay ddi ham
luong flavonoid c6 lién quan dén sy bién ddi cua
thanh phan polyphenol trong vét liéu nghién ctru. Tac
gia Heras-Ramirez (2012) da tién hanh chan nguyén
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liéy bﬁ’ tdo sau khi ép va thu dugc gid tri nhiét do
chan tot nhat giup gitt lai ham Iuwong polyphenol
trong nguyén li¢u la 80 °C [6].

Bang 1. Anh huéng cia nhiét do chan (°C) 1én ham

luong flavonoid va hoat tinh bét géc tw do DPPH cua
mau mang tay.

Nhiét do Flavonoid DPPH
(°C) (mg RE/g) (pmol TE/g)
70 0,604 (0,021)* 3,955 (0,077)*
75 0,604 (0,003)* 4,838 (0,813)°
80 0,713 (0,040)° 6,660 (0,267)°
85 0,723 (0,035)° 7,984 (0,362)°
90 0,732 (0,035)° 8,446 (1,532)¢

Lueu y: Két qua trinh bdy dudi dang gia tri trung binh (sai
$6) sau 3 lan Iap, cdc ky hiéu chit giong nhau thé hién gid
tri trung binh khong khac nhau co nghia khi phdn tich
ANOVA (p < 0,05)

DPPH 1a mot gdc tyr do bén & nhiét d6 phong tao
thanh mau tim trong dung dich methanol. Sy gidm
néng d6 DPPH dugc kiém soat béng su gidm do hép
thu ctia mau & bude séng 517 nm. Sy giam nay la két
qua clia sy c6 mit ciia cac chit chdng oxy hoa lam
giam hodc mat mau dung dich DPPH. Phuong phép
DPPH 1a m¢t phuong phap don gian va nhanh chéng
dé danh gi4 hoat tinh chéng oxy héa ciia mau [7]. Két
qua phan tich cho thdy nhiét d6 chan cao lam ting
dang ké hoat tinh chéng oxi hoa DPPH ciia mau
mang tdy. Tac gia Chantaro va cong su (2008) cho
rang c6 mdt moi tuong quan gitia sy tén that ham
lugng phenolic va hoat tinh chdng oxy hod cua
nguyén lidu vo ca rot [8]. Nhiét do chan 85 °C dugc
lya chon lam thong sb thich hop cho qué trinh chan
mang tay.

3.2. Anh hwong ciia thoi gian chan

Bang 2 trinh bay sy thay doi ciia ham luong
flavonoid tong va hoat tinh bat gdc tu do DPPH cuia
mau ming tdy ¢ nhig thoi gian chan khéc nhau. Két
qua cho thdy, ham luong flavonoid téng cua mau
ming tay dugc chan trong khoang thoi gian nay nim
trong khoang 0,622-0,667 mg RE/g. Sian va Ishak
(1991) tién hanh khao sat thoi gian chan du du ¢
70 °C trong thoi gian 4, 6, 8, 10, 12 phit thi két qua
1a thoi gian chan 4 phut ham lwong anthocyanin thu
dugc 39,8 pg/g chit kho 1a tt nhat. Cac khoang thoi
gian con lai c6 xu hudng giam [9]. Ngoai ra, khi dugc
chan trong diéu kién nhiét d6 va thoi gian thich hop,
cac hop chét flavonoid trong mang tay ciing dugc cai
thién tinh 6n dinh trong cac qua trinh xir 1y nhiét tiép
theo, cu thé 1a qué trinh sdy phun. Tuy nhién theo tac
gia Jaiswal va cong sy (2012), thoi gian chan trén
6 phat khong c6 anh huéng dang ké 1én ham lugng
flavonoid ctia nguyén liéu bip cai [10].
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Béng 2. Anh hudng cua thoi gian chan (phut) 1én ham
luong flavonoid va hoat tinh bat goc tw do DPPH cuia
mau ming tay.

Thoi gian Flavonoid DPPH
(phut) (mg RE/g) (umol TE/g)
1 0,600 (0,022)* 7,077 (0,122)*
2 0,622 (0,024)® 8,520 (0,689)°
3 0,653 (0,027)° 10,393 (0,288)¢
4 0,655 (0,011)° 8,644 (0,429)°
5 0,667 (0,030)° 6,803 (0,266)*

Lueu y: Két qua trinh bay dwéi dang gid tri trung binh (sai
$6) sau 3 lan Idp, cdc ky hiéu chit giong nhau thé hién gid
tri trung binh khéng khac nhau co nghia khi phdn tich
ANOVA (p < 0,05)

Hoat tinh bit gbc ty do DPPH ¢ xu huéng ting
dang ké khi tang thoi gian chﬁn, dat cuc dai tai thoi
gian chén 3 phut (10,393 + 0,288 umol TE/g) va giam
dang ké khi tiép tuc kéo dai thoi gian chan. Theo tic
gia Jaiswal va cong su (2012), & nhiét d chan trong
khoang 80 °C — 90 °C, hoat tinh bat gbc tu do DPPH
giam 60% - 65% khi thoi gian chan vuot qua 6 phut.
[10]. Tuy nhién, tdc d6 giam hoat tinh lai giam dan
khi thoi gian chan ting 1én va cudi cung khong thay
d6i. Thoi gian chan 4 phut duge lya chon lam thong
s6 thich hop cho qua trinh chan méng tay.

Bing 3. Anh hudng cia nhiét ¢ sdy phun (°C) va
ham lugng chat khé cia dich trude say phun (%) 1én
ham lugng flavonoid (mg RE/g) cua bot mang tay.

Nhiét Ham lugng chat kho (%)
do (°C) 10 15 20
150 21,880 23,593 11,767
(0,253) (0,166)* (0,153)¢
26,974 23,273 11,480
160 . |
(0,194) (0,162) (0,167)¢
170 24,573 21,558 11,360
(0,436)¢ (0,181)® (0,098)¢

Luu y: Két qud trinh bdy dudi dang gid tri trung binh (sai
$6) sau 3 lan Idp, cdc ky hiéu chit giong nhau thé hién gid
tri trung binh khéng khac nhau co nghia khi phdn tich
ANOVA (p < 0,05)

3.4. Anh hwong ciia qua trinh sdy phun

Qua trinh sdy phun dugc st dung phd bién dé vi
bao c4c thanh phin man cam véi sy phan huy boi cac
tac nhan bén ngoai. Trong sb cac polymer duoc sir
dung lam chat mang, maltodextrin 13 mot trong nhiing
chat mang quan trong va duoc sir dung phd bién nhit
vi n6 tao thanh dung dich c6 d6 nhét thdp & nong do
st dung cao — mot dic tinh rat quan trong trong qua
trinh sdy phun. Ngoai ra, maltodextrin con co uu
diém gia thanh ré va c6 vi d& chiu [11]. Trong qué
trinh sdy phun, nhiét do sdy phun va ham luong chat
kho hay noéi cach khac 1a ham lugng maltodextrin cta
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dich trudc siy phun la hai thong sO quan trong nhat
anh hudng dang ke 1€n cac chi tiéu hoa hoc ciing nhu
vat ly ctia san pham bot say phun thu duoc.

Khi ting nhiét do siy phun trong khoang
150 - 160 °C, ham lugng flavonoid tong trong hai
mau ¢6 ham lugng chat kho 10% va 15% dat cyc dai
& nhiét do 160 °C trong khi déi v6i mau c6 ham
luong chit kho 20%, su thay ddi ham luong flavonoid
khong khac biét v nghia. Ngoai ra, khi tding ham
lwong maltodextrin st dung, ham luwong flavonoid
trong bot mang tay déu co xu hudéng giam dang ké.

Bang 4. Anh hudng cta nhiét d6 sdy phun (°C) va
ham luong chat kho cua dich true siy phun (%) lén
hoat tinh bat gdc tw do DPPH (umol TE/g) cta bot
mang tay.

T Ham luong chit kho (%)

°0) 10 15 20

150 51,468 45,736 21,938
(0,806) (0,370)¢ (0,391)°

160 53,637 49,815 21,170
(1,526) (0,174)b (0,140)¢

170 52,958 47,922 4,232
(1,914) (1,666) (0,157)

Lueu y: Két qua trinh bdy dudi dang gia tri trung binh (sai
$6) sau 3 lan Idp, cdc ky hiéu chit giong nhau thé hién gid
tri trung binh khoéng khac nhau co nghia khi phdn tich
ANOVA (p < 0,05)

Su tang ham luong flavonoid khi ting nhiét do
sdy phun trong khoang 150 - 160 °C c6 thé 1a do sy
trung hop va tong hop cac hop chit polyphenol moi
gop phan 1am ting ham luong cac hop chat nay trong
két qua phan tich [12]. Ham luong flavonoid tong clia
bot mang tdy giam khi tdng ndéng d6 maltodextrin
trong dich ming tdy truéc khi say phun c6 thé 1a do
hiu tng vé nong dd cia maltodextrin. Do
maltodextrin 12 chit mang tro nén viéc sir dung véi
ham luwong cao din dén sy gia ting ham luong
maltodextrin trong san pham 1am giam ham luong cac
hop chét khac. Két qua twong ty ciing duoc dé cap
trong nghién cuu cia tac gia Mishra va cong su
(2014) [13]. Trong nghién ctru nay, khi ting ndng do
maltodextrin tir 5% 1én 9%, ham lugng polyphenol
tong trong bot trai amla (Emblica officinalis) giam
dang ké.

Su c6 mat cia cac hop chat sinh hoc trong
nguyén liéu dem lai kha ning chong oxy héa cho san
phim bot ming tay, cu thé 1a kha nang bat gbc tu do.
Nhu vay, mau c6 ham luong flavonoid cao c6 hoat
tinh chong oxy hoa cao [14]. Nhiét d6 sdy phun va
ham luwgng maltodextrin trong dich trude sdy phun
anh huong dang ké 1én hoat tinh bit gbc tw do DPPH
cua bot mang tay. Ket qua tuong ty dugc trinh bay
trong nghién ctru vé bot gic sdy phun cua tac gia
Tuyen va cong su (2010) [15]. Két qua nay co thé
duogc giai thich boi su tiép xtic voi nhiét do cao tac
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dong bét 1oi 1én cu trac cua cac hop chit hoa hoc ¢o
hoat tinh sinh hoc lam ph4 hay hodc bién ddi chung
thanh cic dang khac c6 hoat tinh chdng oxy hoa thap
hon. Ham lugng flavonoid khong bao gdm tat ca cac
chat chbng oxy héa co trong nguyén liéu [16]. Do do,
xu huéng thay dbi cua hoat tinh chdng oxy hoa DPPH
khong hoan toan tuan theo chiéu huéng thay ddi cia
ham lugng flavonoid. Ngoai ra, do maltodextrin
khong c6 hoat tinh chdng oxy hoa nén viéc ting ham
luong maltodextrin trong dich trich trudc khi siy
phun din dén két qua lam kha ning bat gbc tu do cua
san pham. Két qua nay twong tu nghién ciru cua tc
gia Mishra va cong sy (2014) khi tac gia khao sat qua
trinh sdy phun bot trai amla (Emblica officinalis)
[13]. Dya trén nhiing s6 lidu thu duge, nhiét do séy
phun 160 °C va ham luong chit kho 10% duoc chon
1a nhirng théng sé phu hop cho qué trinh sdy phun
dich mang tdy. Bt mang tay thanh phim c6 ham
luong flavonoid va hoat tinh bat géc tu do DPPH lan
luot 14 26,97 mg RE/g va 53,64 pmol TE/g. Ngoai ra,
d6 4m cua bot thanh pham 14 6,93%.

4. Két luin

Két qua thu dugc cho thdy khi chin ming tdy &
diéu kién nhiét do chan 85 °C va thoi gian chan 4
phut, mang tdy tuoi luu gitt dugc ham lugng cac hop
chat quan trong nhu flavonoid va hoat tinh chéng oxy
hoéa cua chung. Diéu kién siy phun bao gdom hai
thong s6 cong nghé 1a nhiét d6 siy phun va ham
luong chit kho (hay ndi cach khac 1a ham lugng
maltodextrin st dung) dugc khao sat véi muc ti€u thu
duogc bdt mang tay c6 ham lugng flavonoid va hoat
tinh bit géc ty do DPPH cao nhit. Piéu kién sdy
phun théa méan nhimg muc tiéu trén 1a nhiét do sdy
phun 160 °C va ndng do chit kho cua dich trude sdy
phun la 10%.
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