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TOM TAT

Gdc ming tay c6 nhiéu tiém ning trong tmg dung lam thyuc pham. Sy la phuong phap phd bién
dé xr 1y gbc mang tay sau thu hoach. Muyc tiéu thyuc hién nghién ctru nham khao sat anh huéng cua kich
thudc nguyén liéu va nhiét do siy dén thoi gian va hoat tinh sinh hoc cia bot thu dwoc tir gbc méing tay
sau qué trinh sdy. Két qua cho thdy kich thudc mau anh hudng truc tiép dén thoi gian sdy, vat lidu co
kich thuéc 2 mm cé thoi gian séy nhanh hon so véi kich thude 10 va 50 mm. Ngoai ra, mirc nhiét do
séy 70 °C thuén lgi cho viéc giir lai cao hon phenolic va hoat tinh khang oxy hoa so v6i nhiét do 40-
60 °C. Két qua khao sat cho thay bot gde mang tay & kich thuéc 2 mm, nhiét do sdy 70 °C, c6 thoi gian
sdy ngin nhét 1a 3,5 gio, cho ham lwong phenolic téng dat 11,35 mg acid gallic/g va hoat tinh khang
oxy hoa dat 4,49 umol Trolox/g chét kho.

Tir khéa: Bot gbc mang tay, kich thudc sdy, nhiét do sdy, phenolic tong, khang oxy héa.
1. MO DAU

Trong nhitng ndm gan day, mo hinh canh tic ming tiy dugc nhan rong, phat trién & nhiéu dia
phuong ctia nudce ta nhu Ninh Thuén, Binh Thuan, mét s6 tinh khu vuc phia Nam va mién Béc. Mang
tay la mot loai thuce phim bd dudng, chira khoang 92-93% nudc va khoang 2% protein trong khoi luong
tuoi, ddng thoi rat giau asparagin. Day ciing la ngudn cung cip ddi dao cac vitamin nhoém B, chét dinh
dudng va cac khoang chat nhu canxi, sét, magi€, mangan, k&m, phdt pho va crom. Ngoai ra, mang tay
12 mot ngudn cung cap gidu chit xo [1]. Mot 0 hop chét sinh hoc duoc tim thiy trong ngon cdy mang
tdy c6 tac dung hiru ich véi sirc khoe. Mot s0 nghién ctru di cho thay ‘trong mang tdy chira nhiéu hop
chat chdng oxy hoa, hd trg ngin ngira bénh ung thur, tang huyét ap, r6i loan lipid mau va ting duong
huyét [2]. Cac hoat chét sinh hoc trong ming tdy bao gom céc polyphenol (phenolic acid, flavonoid va
hydroxycinnamate), cht xo, saponin, acid ascorbic va fructooligosaccharides) [3].

Tuy nhién, hién nay mang tay chu yéu chi dugc thu hoach phén than va ngon non dé cung cip cho
thi truong, phan than gbc cimg mang tay thuong bi cét bo tr¢ thanh rac thai va chua khai thac duoc gia
trj kinh té. Theo Nindo va cong su (2003), phan than gbc ctimg chiém khoang 30-50% mang ty bi loai
b6 trong qua trinh thu hoach, ché bién san pham [4]. Nhiéu nghién ciru cho thay rang, cc san phim phu
tir mang tay co nhiéu cac hop chét ty nhién nhu cac phenolic acid, saponin va chat xo, dugc sir dung
nhu nguén thyc pham bo sung [5]. Wang va cOng su (2016), da bao céo rang chat xo tir mang tdy co
thé lam giam nguy co mic bénh tiéu duong [6]. Ngoai ra, san pham phu ctia mang tay lam chat xo an
kiéng rat giau acid hydroxycinnamic, saponin, flavonoid, sterol va fructan [3, 7].
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Hién nay, phan goc mang tay chu yéu duoc sir dung lam thirc in gia suc hodc lam phan bon va
chwa duogc ché bién dé tao san pham ¢6 gia tri cao hon. Thyc trang nay dat ra nhu ciu nghién ctru quy
trinh ché bién dé tan dung ngudn phu pham 16n va nhleu tiém nang. Say 1a phuong phap phé bién nhat
dé xir Iy nong san. Qua trinh siy giup giam ham luong 4m trong mau dan den han ché hoat dong enzyme
va vi sinh vat gdy bénh, tang thoi gian bao quan va gia tri cam quan cua mau [8]. Nhiéu nghién ctru da
danh gi4 anh hudng cua phuwong phap siy dén chét luong, ham luong dinh dudng va hoat tinh sinh hoc
clia mang tay [4, 9, 10]. Tuy nhién, chua c6 nghién ctru vé sdy bot goc mang tay.

Trong nghién ctru ndy, nhom nghién ctru thye hién khao sat trén gbc mang tay bi loai bo sau qua
trinh thu hoach. Thi nghiém dugc thiét ké nham danh gia anh huong cua kich thude nguyén liéu va nhiét
do say dén su bién d6i 6 4m theo thoi gian, ham lwong phenolic tong va hoat tinh khang oxy hoa cua
bt goc mang tay. Ket qua cua nghién ctru s€ cung cap cac thong so sdy phu hop, dit co so cho cac
nghién ctru phat trién san phdm tir bot gbc mang tay.

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

Géc mang tay 1a phan gbc tring dugc thu hoach tir gidng méng ty xanh (Asparagus officinalis
L.) 09-10 thang tudi, vao khoang thang Mot va thang Hai tai khu vuc Ninh Thudn. Nguyén lidu sau thu
hoach dugc bao quan didu kién mat va van chuyén ngay dén phong nghién ctru dé thuc hién so ché va
bao quan.

Hoa chat: Ethanol thyc phim 96% (Viét Nam), thudc thir Folin-Ciocalteu (Merck), acid gallic,
Trolox va 2,2-Diphenyl-1-picrylhydrazyl (DPPH) (Sigma-Aldrich).

2.2. Phuong phap nghién ctru

2.2.1. Phirong phép chudn bi mau

Gbe mang tdy dugc phan loai, loai bd cac phén bi dap, hu, sau do rira sach va dé rao. Goc mang
tay duoc cat thanh nhimg kich thude: 2, 10 va 50 mm (Hinh 1). Qua trinh siy duoc thuc hién bang may
sdy d6i luu nhiét (MSLBM 500, Cong ty TNHH CNSH Bén Mua, TP. HCM, Viét Nam), nhiét do siy
hoat dong 40-70 °C. Mau sau siy dugc thu nhan va nghién thanh bot va riy qua riy 60 mesh. Mau bot
duogc bao quan trong bao PE ghép mi, luu & diéu kién phong, che sang va dwoc sir dung thuc hién cac
nghién ciru tiép theo.

Hinh 1. Kich thudc gbc mang tay khac nhau; A. Kich thuge 50 mm,
B. Kich thuéc 10 mm, C. Kich thudc 2 mm, D. May cat dugc li¢u
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2.2.2. Phwong phap phan tich

Xac dinh ham luong 4m: Ham lugng am duoc xac dinh bang can sdy 4m hong ngoai (MA100Q,
Sartorius, Puc).

Can 0,5 g mau cho vio erlen va bd sung 20 mL ethanol 50%, mau dwoc lic 180 vong/phit, trong
nhiét d6 phong, thoi gian chiét 2 gio [11]. Mau sau chiét s& duoc ly tim 5000 vong/phit, trong 5 phut
va thu phan dich chiét. Dich chiét loc qua gidy loc 0,45 pm va méu chiét luu diu kién dong lanh cho
cac thu nghiém khac.

Xac dinh ham lugng phenohc tong (TPC) : TPC dugc xac dinh thong qua phuo’ng phép quang pho
so mau UV-VIS, str dung thudc thir Folin — Ciocalteu va gallic acid lam chat chuan. Cho 0,2 mL mau
thir vao dng nghiém, thém vao 1 mL thude thir Folin 10%. B sung 0,8 mL Na2CO3 10% va 3 mL nuéc
c4t. Mau dugc lac déu va 1 2 gio ¢ nhiét do phong, trong diéu kién téi. Phan tmg chuyén mau tir vang
sang xanh dam, do d6 hip thu & budc séng 760 nm. Ham lugng phenolic tong duge x4c dinh dwa vao
dudng chuén ctia ndng d6 gallic acid (mg GAE/L) [12, 13].

Xéc dinh hoat tinh khang oxy hoa theo DPPH: Mau dich chiét dwoc phan tmg véi thude thir DPPH
0.3 mM (37 °C, 30 phut) dé kiém tra kha nang khir cac gbc DPPH. Do hap thu ciia mau duge do bang
quang pho tai bude song 517 nm [14]. Mau ddi chimg duong: Trolox (0-100 pg/mL), dbi chirmg am: Nudc
cat. Puong chuan duoc dung bang phuong phap hdi quy tuyén tinh giita nong do va hoat tinh khang oxy
hoéa cua ching duong. Két qua khang oxy hoa dugc quy theo duong lugng Trolox /kg chat kho.

2.2.3. Phurong phép xir Iy s6 liéu

Céc thtr nghiém duoc 1ap lai 3 1an va tinh iy gia tri trung binh. Phuong sai duoc phén tich bang
phuong phap ANOVA-One Way (Statgraphics XV.I), phuong sai cd y nghia khac biét khi gia tri (p <
0,05), theo phép thu LSD.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia kich thwéce vat li¢u dén thoi gian siy

Su anh huéng cia kich thude dén qua trinh siy duoc khao sat & ba kich thuéc khac nhau, bao
gom: 2, 10 va 50 mm & nhiét d6 say co6 dinh 60 °C. Kich thudc khao sat twong (g vdi cac qua trinh
chuan bi mau trong diéu kién thyc te thi nghiém, trong d6 2 mm la kich thudc trung binh ctia goc mang
tay sau khi xur ly bang may cat. Két qua thi nghiém cho thay, kich thudc vat liéu anh hudng dén thoi
gian say (Hinh 2). Tai kich thudc 2 mm thoi gian say nhanh nhat, d§ am goc mang tay sau say dat 7,12 %
sau 4,5 gio. Ngugc lai, ¢ kich thude 10 mm va 50 mm, thoi gian say tuwong ung 1a 5,5 va 7,5 gio.
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Hinh 2. Su thay d6i d6 4m gdc ming tay theo thoi gian & kich thudc say khac nhau
Sy anh huong cua kich thude dén thoi gian séy ¢6 thé duogc giai thich dya trén dién tich bé mat
tiép xuc cia vat li¢u va tdc nhan say. Vat li¢u say c6 kich thudce nho, sé co dién tich tiep xtic 16n vai tac
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nhan sy, gitp thic déy qua trinh truyén nhiét lam ting qué trinh khuéch tan im, dan dén qua trinh sdy
din ra nhanh hon [15, 16]. Két qua phu hop vdi cac nghién ctru khac, qua trinh sdy clia mot so rau cu
nhu ca chua, ca tim va toi. Toi lat & kich thudc 2 mm, khi siy ¢ nhiét do 60 °C, thoi gian siy dé dat
duge do am 6% la 13 gio, khi ting kich thudc 1én 3 mm, thoi gian sdy 1a 14 gio [17]. Khi ca chua dugc
sdy & kich thudc 3 mm, nhiét do 60 °C, thoi gian sdy den d6 4m 6n dinh (6-8%) 1a 1,7 gio, tuy nhién ¢
kich thu6e 5 mm trong cung diéu kién sdy, thoi gian say ca chua 2,2 gio va khi tang kich thude sdy dén
7 mm, thoi gian siy ting 1én 2,7 gio [15]. Tuong tu, ddi voi ca tim, kich thudc ca tim cang nho, thoi
gian say cang nhanh. Ca tim ¢ kich thude 0,6, 1,3 va 2,5 mm khi dugc sdy & nhiét do 60 °C, thoi gian
sdy dén d6 4m 6n dinh (6%) twong tng khoang 5, 10 va 20 gio [16].

Nhue vy, kich thiede cat goc mang tay 2 mm dwoc chon cho nghién ciru tiép theo.
3.2. Anh huéng clia nhiét d9 dén thoi gian siy

Qéc ming tdy cat voi kich thude 2 mm, duge sdy O nhiét do 40, 50, 60 va 70 °C. Két qua khao sat
cho thay nhiét 6 anh huong dén sy thay doi d6 am theo thoi gian say.
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Hinh 3. Su thay d6i d6 4m gbc ming tay theo thoi gian khi sdy & cc nhiét d6 khac nhau

Nhiét d6 cang cao thi thoi gian sdy cang rat ngan (Hinh 3). Nhiét d6 40 °C qua trinh sy dién ra
trong 7 gio, nhung thoi gian sdy chi con 3,5 gior & nhiét do 70 °C. Két qua nay phi hop véi Iy thuyét cia
qua trinh sdy [4, 8].

Trong sdy nhiét, viéc khi ting nhiét do tac nhan sy s& lam gia tang téc do thoat hoi 4m, do d6 qua
trinh truyen nhiét tang. Bong thoi, d6 4m twong ddi cua tic nhan sdy giam, tao diéu kién cho qua trinh
c4c phan tir nwée bé mat bde hoi nhanh chéng. Ngoai ra, nhiét dd cao con thiic day qua trinh khuéch tan
nudc tir bén trong nguyén liéu ra ngoai. Nghién ctiru cia Ha va cdng su (2021) trén ca chua bi ciing cho
thdy thoi gian sdy dién ra nhanh khi siy 70 °C mét 8 gio siy va khi siy & 50 °C mét 35 gid [18]. Tai
nghién ctru cua nhém Karaaslan va cong su (2014) trén qua luyu ciing cho thiy cang ting nhiét do siy
thi qua trinh sdy dién ra cang nhanh [19].

Dua trén két qua khdo sdat, mau goc mang tdy c6 kich thuée 2 mm khi sdy & nhiét @6 sdy 70 °C ¢6
thoi gian sdy nhanh nhat la 3,5 gio.

3.3. Anh huéng ciia nhiét do siy dén ham lugng phenolic tong
Céc phenolic 1a thanh phan chinh trong hoat tinh khang oxy hoa ¢ thuc vat [20]. Trong thi nghiém

nay, khao sat anh huong cua nhiét do say dén ham luong phenolic tong trong bot gbc ming tay dwoc
say voi kich thude 2 mm.
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Két qua cho thiy, nhiét d0 khao sat khong anh hudng lon dén ham luong phenolic tong, ham luong
phenolic tong con lai trong goc mang tdy 10,56-11,60 mg gallic acid/g chat kho khi say ¢ nhiét d6 40-
70 °C (Hinh 4). Trong d6, mau say & nhiét d6 60 °C c¢6 ham lugng phenolic tong cao nhat, khac biét nay
¢6 ¥ nghia so véi nhiét d6 40 °C (p < 0,05), tuy nhién khong c6 khac biét thong ké so véi nhiét do 50 °C
va 70 °C.

Diéu nay co thé giai thich dya trén toc do tach 4m cham cua qué trinh siy ¢ nhiét do thap da tao
diéu kién cho cic enzyme phan huy phenolic nhu polyphenol oxidase va peroxidase hoat dong va lam
giam luong phenolic trong mau. Nguoc lai néu do am giam nhanh khi sdy 0 nhiét do cao, cac enzyme
nay s& nhanh chong bi bat hoat, ddn dén ham lugng phenolic tong trong mau duoc duy tri & mirc cao
sau khi sdy [21-23].
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Hinh 4. Anh huéng ctia nhiét do dén ham luong phenolic téng ciia gbc ming tay

Két qua nay phu hop véi cac nghién ctru truge day, Toor va cong sy (2006), Gumusay va cong su
(2014), Rodriguez va cong sy (2014) da bao cao rang cac mau say & nhiét do thap (40 °C) co ham luong
phenolic tong giam nhiéu hon so v6i mau dugc say ¢ nhiét dd 70-80 °C [21-23]. Tuy nhién, néu nhiét
do say cao s& dan dén cac ~qua trinh bién d6i vat Iy va hoa hoc ¢é trong nguyén liéu. Qua trinh sdy ot
chuéng ¢ 90 °C lam cho cAu trac cua thyc pham bi bién doi, anh huong kha nang hat nudc va mau sdc
clia 6t chudng sau sdy [24]. Garau va cong sy (2007), cho thiy qua trinh sdy vo cam & 90 °C, gdy bién
dbi cu tric chat xo va 1am thay ddi kha ning truong nd hip thu nuée cua vo cam sau sdy [25].

3.4. Anh hwéng ciia nhiét d§ sdy dén kha ning bit gbc DPPH

Nhiét do sdy khong chi anh huong dén quéa trinh thoat hoi nu6e, ma con anh huong dén hoat chat
clia mau séy [26]. Hoat tinh khang oxy hoa cua mau dugc xac dinh thong qua kha nang bét gbe tu do
DPPH. Két qua thi nghiém cho thay, hoat tinh khang oxy héa cuia mau sau say phu thudc vao nhiét do
sdy. Kha niang bat gbc DPPH cuia miu khong khéac biét & nhiét do sdy 40-60 °C, tuy nhién khi siy &
70 °C miu c6 hoat tinh khang oxy hoa cao nhat, dat 4,49 umol Trolox/g chat kho (p < 0,05) (Hinh 5).
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Hinh 5. Anh huéng ctia nhiét &6 dén kha ning bt géc DPPH
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Su gia tang hoat tinh khang oxy hoa cua mAu sdy & nhiét 6 70 °C c6 thé dugc giai thich dua trén
nhiéu yéu t6. Nhiét do sy c6 thé thay doi trang thai cua cac polyphenol trong mau, khi & trang thai
trung gian cua qua trinh oxy hoa, kha nang khang oxy hoa cua cac hop chat phenolic tang 1én giup gia
tang tinh khang oxy héa ciia mau [27]. Ngoai ra, nhiét do sdy ciling ¢ thé gop phan lam tang luong
duong khur hay hinh thanh cac san pham ctia phan tmg Mailard. Cac chat nay duoc biét dén véi kha
nang bat gbc tu do va g0p phan gia ting hoat tinh khang oxy hoa ciia mau [28-30]. Madrau va cong su
(2009), da ghi nhan két qua twong tu khi khao sat anh huong ctia nhiét d6 say dén phenolic tong va hoat
tinh khéng oxy hoa ctia qua mo. Két qua cho thay nhiét d6 75 °C phui hop cho san phim sdy c6 ham
lwong polyphenol va hoat tinh khéang oxy héa cao hon san pham sy ¢ nhiét d¢ 55 °C [27].

Nhu véy, qua trinh sdy gbc mang tay phi hop nhat khi mau dugc say ¢ kich thude 2 mm, nhiét
do 70 °C va thoi gian say la 3,5 gio.

4. KET LUAN

Nghién ctru da khao sat anh huong cua kich thude, nhiét do dén su thay d6i d6 4m theo thoi gian
sdy, ham luong phenolic téng va hoat tinh bat gdc DPPH cua bot goc ming tay. Két qua cho thay, qua
trinh sy goc mang tay ¢ kich thuge 2 mm dién ra nhanh hon so véi kich thuéc 10 va 50 mm. Ngoai ra,
70 °C giup day nhanh qua trinh sy, duy tri ham lwong phenolic va cho hoat tinh khang oxy hoéa cao hon
so voi nhiét do 40-60 °C. Qué trinh sy gbc mang tay véi kich thude 2 mm tai nhiét do 70 °C cho thoi
gian sdy ngdn nhét 3,5 gio, dong thoi ham luong phenolic tong dat 11,35 mg gallic acid/g va hoat tinh
khéng oxy hoa theo DPPH dat cao nhat 14 4,49 pmol Trolox/g chit kho.
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ABSTRACT

EVALUATING THE EFFECTS OF DRYING SIZE AND DRYING TEMPERATURE

ON THE QUALITY OF THE ROOT POWDER OF Asparagus officinalis

Tran Thi Mai'*?, Nguyen Minh Chanh*”,
Nguyen Dang Khoa*?, Tran Thi Thu Tra***
!Institute of Green and Sustainable Technology, Thu Dau Mot University

’Department of Food Technology, Faculty of Chemical Engineering, Ho Chi Minh City University of Technology
3Vietnam National University, Ho Chi Minh City
*Institute of Applied Science and Technology, Van Lang School of Technology, Van Lang University
SFaculty of Applied Technology, Van Lang School of Technology, Van Lang University
*Email: ttttra@hcmut.edu.vn

The roots of asparagus have great potential for food applications. Drying is one of the most popular

methods to process asparagus roots after harvest. In this study, we investigated the effects of drying size
and drying temperature on the quality of the root powder of asparagus. The results show that sample
size directly affects drying time; the 2 mm sample had a drying time shorter than 10 and 50 mm. In
addition, the drying temperature of 70 °C resulted in dried powder with higher phenolic content and
antioxidant activity than the temperature of 40-60 °C. The findings indicate that asparagus roots with a
size of 2 mm, a drying temperature of 70 °C, have the shortest drying time, 3.5 hours, total phenolic
content of 11.35 mg gallic acid/g, and antioxidant activity reached 4.49 umol Trolox/g dry matter.

Keywords: Asparagus root powder, drying size, drying temperature, TPC, antioxidant activity.
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