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~ TOMTAT
Nghién ciru nay khdo sat mot so dicu kién vi bao tinh dau 14 he (Allium tuberosum Rottl. Ex
Sprengz bang ky thuét say phun, bao gobm: (i) cac chat bao 1a a-cyclodextrin (a-CD), y-cyclodextrin (y-
CD), hon hop o-CD va maltodextrin (MD) (ti 1¢ 2:1) va hon hop y-CD va MD (ti 1€ 2:1); (ii) ti 1¢ tinh
dau 14 he bo sung la 1, 2, 5 va 8%; (iii) nhi¢t do say phun la 150, 160, 170 va 180°C. Qua trinh vi bao
thyc hién bang may sy phun v6i dau phun li tam (toc d6 bom dich 30 ml/phut, toc d6 dia quay 22.000
vong/phut). Chat luong cta bot vi bao duge danh gia thong qua d¢ 4m, d6 hoa tan, hi€u qua vi bao, kha
nang khang oxi hoa. Két qua cho thay, hon hop chat bao y-CD:MD (ti 1€ 2:1), ti 1€ tinh dau b6 sung la
5% va nhiét o say phun 1a 170°C cho hiéu qua vi pao cao phét 91,84%. O diéu kién nay, bot c6 do ‘ém
1,87%, do hoa tan 91,84%, hat bot cd dang hinh cau vdi bé mat tron hodc 16m, kich thudc (chup bang
kinh hién vi dién tr quét) 5 — 70 um, c6 kha ning khang oxi hoa (ICso = 62,24 pg/ml). Hop chat sulfide
trong bot dugc xac d‘inh la dimethyl trisulfide.
Tir khoa: Bot tinh dau, Cyclodextrin, La he, Maltodextrin, Vi bao
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ABSTRACT

This study investigates some conditions for encapsulating Asian chives (Allium tuberosum Rottl.
Ex Spreng) essential oil using spray drying technique, including: (i) the carriers of a-cyclodextrin (a-
CD), y-cyclodextrin (y-CD), a-CD and maltodextrin (MD) mixture (2:1 ratio) and y-CD and MD
mixture (2:1 ratio); (ii) the proportion of chive essential oil added is 1, 2, 5 and 8%; (iii) spray drying
temperatures are 150, 160, 170 and 180°C. The microencapsulation process uses a spray dryer with a
centrifugal nozzle (pumping speed 30 ml/min, rotating disc speed 22,000 rpm). The quality of the
microencapsulated powder is evaluated based on its moisture content, solubility, encapsulation
efficiency, and antioxidant properties. The results showed that the carrier mixture y-CD: MD (ratio 2:1),
additional essential oil ratio of 5% and spray drying temperature of 170°C gave the highest
microencapsulation efficiency of 91.84%. Under this condition, the powder has a moisture content of
1.87%, a solubility of 91.84%, powder particles are spherical with a smooth or concave surface, size
(photographed by scanning electron microscope) 5 — 70 pm, and is resistant to oxidation (ICso = 62.24
pg/ml). The sulfide compound in the powder was identified as dimethyl trisulfide.
Keywords: Essential oil powder, Cyclodextrin, Chives, Maltodextrin, Microencapsulation
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1. MO PAU

Cay he (Allium tuberosum Rottl. Ex
Spreng) dugc str dung nhu moét loai rau gia
vi & Viét Nam va mot sé khu vuc khéc trén
thé giéi nhu Chau Au, Bic My, Bic Phi va
Chau A (Shinga va cs., 2024). Bén canh do,
he cling dugc sit dung nhu mdt loai thao
dugc trong y hoc ¢o truyén cia Viét Nam dé
chira ho, hen suyén, kiét li, viém miii, viém
tai giita, viém tuyén tién liét (Nguyén Tai
Cén, 2004). Y hoc hién dai ciing ghi nhan
kha ning khang oxi hoa, khang khuén,
khang viém, @rc ché sy phat trién cua té bao
ung thu (Nath va cs., 2022; Singha va cs.,
2024). Nhiéu nghién ciru da chimg minh he
chira nhiéu hoat chét sinh hoc ¢6 gia tri nhu
choline, vitamin K, folate, phenolic va dac
biét 13 cac hop chat nhom sulfide (Nath va
cs., 2022). Cac hop chit nhém sulfide nay
nhu diallyl disulfide, diallyl trisulfide, allyl
methyl trisulfide va dimethyl trisulfide
duoc tim théy trong tinh dau 14 he va duoc
cho 1a nhitng thanh phan chinh chiu trach
nhiém cho kha nang khang oxi hoa va khang
khuén cua tinh dau 14 he (Pino va cs., 2001;
Mnayer va cs., 2014; Huynh Thi Ngoc Ni,
2019).

Vi nhiing hoat tinh sinh hoc trén, 1a
he va tinh dau 14 he c6 tiém ning ting dung
trong cac san pham thuc pham, thuc pham
chire nang ciing nhu duoc pham. Tuy vy,
tinh dau 14 he c6 mui nong, gay kho chiu du
& ndng do thap. Ngoai ra, cac hop chat
sulfide d& bay hoi ciing nhu bién d6i dudi
tac dong cua yéu td moi truong (anh sang,
nhi¢t do, sy oxi hoéa) trong qua trinh bao
quan va st dung (Yabuki va cs., 2010).
Piéu nay din viéc ung dung tinh dau he
trong cong nghiép ché bién 1a kha han ché.
Do véy, viéc lya chon mot phuong phap phu
hop dé bao vé hoat tinh cta tinh dau 14 he
nham ting kha nang tmg dung trong thyc té
1a can thiét va can duoc nghién ciru.
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Vi bao 1a k¥ thuat st dung mét chét
bao (vét liéu tudng) dé bao boc nhiing chat
hodc vat liéu khac (vat liéu 18i) nham cai
thién mot s tinh chét 1y hoa va bao vé vat
liéu 16i. Vat li¢u twdong thudng dugce st dung
la carbohydrate nhu maltodextrin (MD),
cyclodextrin  (CD), protein nhu whey
protein, dam dau nanh hay té bao vi sinh vat
nhu ndm men. Trong khi d6, vat liéu 16i
thuong la cac chét nhay cam vdi mot s6 diéu
kién ctiia moi truong bao quan nhu anh sang,
nhiét d9, oxi, pH hodc c6 mot s6 tinh chat
vat ly khong thuan lgi cho qué trinh ung
dung nhu dé bay hoi, khong tan trong nudc,
dé thoai bién (Bakry va cs., 2016). Vi bao
tinh dau co thé thuc hién bang k¥ thuat siy
phun, siy thing hoa, ... Trong sd cac
phuong phap dé, sdy phun duoc cho 1a hiéu
quéa boi chi phi thap, kha niang mg dung
trong céng nghiép cao va san pham & dang
bot dé dang cho viéc van chuyén va ung
dung (Veiga va cs., 2019). M6t s nghién
clru d3 cho thdy hiéu qua vi bao ctia phuong
phap sdy phun dbi voi mot sb loai tinh dau
nhu tinh ddu kinh gi6i (Botrel va cs., 2012),
tinh dau sa (Nguyén Pha Thuong Nhan va
CsS., 2019). Tuy nhién, cac diéu kién vi bao
tinh dau 14 he bang k¥ thuat sy phun chua
dugc nghién ctru.

Nghién ciru nay nham danh gia anh
hudng cua loai chét bao, ti 18 tinh diu 14 he
bd sung va nhiét do sdy phun dén hiéu qua
qua trinh vi bao tinh dau 14 he va mét s tinh
chét cta bot vi bao tinh dau 14 he nhu do hoa
tan, d6 4m. Bot vi bao tinh dau 14 he san xuét
theo diéu kién duoc lua chon s& dugc danh
gi4 kha nang khang oxi hoa va ciu tir tinh
dau chinh chira trong bot vi bao.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Poi twgng va thiét bi nghién ciru
Nguyén liéu 1a 14 he (Allium

tuberosum Rottl. Ex Spreng) c6 chiéu dai 18

- 20 cm, dugc thu mua tai Xa Puc Chanh,
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huyén Mo Puec, tinh Quing Ngii sau thoi
diém gieo trong 5 thang. Sau khi thu hai,
nguyén liéu duge van chuyén vé khoa Co
khi va Cong nghé, truong DPai hoc Nong
Lam, Pai hoc Hué trong vong 8 gio va dugc
lam sach. La he dugc xay nho két hop véi
sidu am (& 35 - 36°C, trong 10 pht, tan sd
40 kHz) trude khi duge chung cét bang hé
thdng chung cat 16i cudn hoi nude trong 3
gio voi ti 18 nguyén lidu: nuée 1a 1: 3 dé thu
tinh dau 14 he.

MD (Trung Quédc, DE = 10 — 12, d6
am 6 — 7%) va o- va y-CD (Wacker
Chemical Corp, USA, d6 am 3 — 5%),
DPPH (97%, TCI, Nhat Ban) va mét sb hoa
chat thong dung khac dugc sir dung trong
nghién ctru nay.

May sdy phun sir dung trong nghién
ctru nay 1a kiéu dia li tim duoc ché tao tai
khoa Co dién, Hoc vién Nong nghiép Viét
Nam véi khoang nhiét do siy 110 — 250°C,
s6 vong quay dia phun 18.000 — 24.000
vong/phut, luong dich cung cip 1 — 5 1/gio,
kich thudc may (duong kinh x chidu cao) =
900 mm x 1.700 mm, phan chop day 600

Bdng 1. Tom tit cac

mm, duong kinh dia phun 50 mm voi 24
ranh, toc d6 bom dich 15-80 ml/phit. Ngoai
ra, mot s6 thiét bi khac duoc sir dung nhu:
may khudy (JJ-1A-300 W, Trung Qudc),
may do quang phd (SPECTRO 24RS,
Labomed, My), may li tam (ROTOFIX
32A, Hettich, Pirc), hé thong sic ky khi
ghép khdi phé GC/MS (7890B/5977B
GC/MSD, Agilent, My; cot DB-1 30m —
250 pm — 0,25 um), kinh hién vi dién tir
quét (FESEM S4800 Hitachi, Nhat Ban;
May phu Pt E1054 Hitachi, Nhat Ban; dién
ap 10kV) va mot s thiét bi thong dung
khéc.
2.2. Phuong phap bd tri thi nghiém

Qua trinh vi bao tinh dau duoc thuc
hién theo quy trinh nhu sau: Chuén bi dung
dich chét bao (chit bao hoa tan vao nudc)
- B6 sung tinh ddu 2 DPdng héa (1.200
vong/phat, 5 phat) - Xac dinh Bx (20°+ 1)
> U (14 gid) > Siy phun (nhap liéu 30
ml/phut, dia li tim quay 22.000 vong/phut)
- Thu bét tinh ddu > Pong gbi > Thanh
pham (Veiga va cs., 2019; Nguyén Thi Véan
Anh va cs., 2024) *)

thong s6 bd tri thi nghiém

Thong s6 Thi nghiém 1 Thi nghiém 2 Thi nghiém 3
) o-CD, a-CD:MD Loai chit bao dugc Iya  Loai chét bao dugc lwa
Chat bao (2:1), y-CD,y- chon tir thi nghiém 1 chon tur thi nghiém 1
CD:MD (2:1)

A Ti 1¢ tinh dau dugc lya
Tinh dau bo sung (%) 1 1,2;5;8 chon tir thi nghiém 2
Nhiét d9 say (°C) 160 160 160; 170; 180; 190

Thi nghiém 1, 2 va 3. Anh huéng cta Thi nghiém 4. Hinh thdi cua bot vi
cac thong so trong qua trinh vi bao tinh dau bao

bao gdm loai chat bao (thi nghiém 1), ti 18
tinh dau bo sung (thi nghiém 2) va nhiét do
sdy (thi nghiém 3) dén chét luong bot vi bao
(Bang 1) dugc danh gia thong qua ba chi
tiéu 1a do 4m, d6 hoa tan va hiéu qua vi bao.
Thi nghiém duoc bd tri don yéu t6 va két
qua lya chon ¢ thi nghiém trudc dugc su
dung 1am théng sé c¢b dinh cho thi nghiém
sau.
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Hat bot vi bao :[inh dau 14 he (san xudt
dua trén cac thong so da chon ¢ thi nghiém
1, 2 va 3) dugc xac dinh hinh thai va kich
thudc bang kinh hién vi dién tir quét (SEM).

Thi nghiém 5. Pdanh gid chdt lwong
bot vi bao

Chat lugng bot vi bao tinh dau he
duogc danh gia dua trén kha nang khang oxi

4983



HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256  Vol. 9(2)-2025: 4981-4991

hoa va phan tich hoat chét chinh cua tinh
dau chira trong bot vi bao.
2.3. Phwong phap phén tich cac chi tiéu
2.3.1. Piéu kién phan tich GC-MS

Diéu kién GC-MS nhu sau: Thiét bi
phan tich: GC/MS Agilent 7890B/5977B;
Phan cai dat GC: (1) Cot phan tich
(Column): DB-1 (30 m — 250 pm — 0,25
pum), (2) Buong tiém mau (Inlet): nhiét do
250°C, thé tich tiém mau 1 pl, (3) Khi
mang: He, dong khi mang 1 ml/phit, ché do
tiém: chia dong (Split), ti 1¢ chia: 500:1, (4)
Chuong trinh nhiét dg 10 ct (Oven): Nhiét
do6 dau 45°C, thoi gian giit 0 phut, ting
5°C/phut, ting dén 150°C, thoi gian giir 0

phut. Tiép tuc ting 40°C/phut, ting dén
290°C, thoi gian giir 5 phut; Diéu kién MS:
(1) Ché do: Scan, Mass tir 30 — 500, (2)
Nhiét @6 MS Source: 230°C, MS Quad:
150°C.
2.3.2. Phuong phap xdc dinh hiéu qua vi
bao

Hiéu qua vi bao tinh dau (MEE) la
dai lugng thé hién mirc d6 bao vé cua chat
bao ddi vé6i clu tir duge vi bao va duoc tinh
bang ti 1¢ giita ham lugng tinh dau khong bi
trich ly boi dung mdi va tong luong tinh dau
co trong bodt (Nguyen va Yoshii, 2017;
Nguyén Pha Thuong Nhan va cs., 2019).

Lwong tinh dau téng s6 — Lwong tinh dau tw do

MEE =

Lwong tinh dau téng s6

2.3.3. thm'ngphdp xdc dinh d¢ am

bo 4m duoc xac dinh bing phuong
phap siy kho dén khdi lugng khong ddi theo
TCVN 8949:2011.

2.3.4. Phuong phap xdc dinh do hoa tan

Do tan cua bdt vi bao tinh dau he
dugc xac dinh theo Hermanto va cs. (2016)
v6i mot sé hiéu chinh. Hoa tan 1 g bot vi
bao tinh dau trong 30 ml nudc trong dng
nghiém & diéu kién nhiét do phong. Sau do,
dem ong nghiém li tm 6.000 vong/phut
trong 10 phut va lap lai 3 léln Loai bo phan
dich 1ong, chuyén phan rin sang glay loc.
Gidy loc (chira phan rin) duoc siy kho
105°C va can. B9 hoa tan duogc xac dinh
theo cong thuc:

m; —m;
S% =——=x 100
my

Trong d6: S la d6 hoa tan cua mau
(%), M 1a trong luong mau ban dau (da trur
d6 am) (g) va mz: Trong lugng cudi cing
sau khi say (g)
2.3.5. Phuong phap danh gia kha nang
khang oxi hoa

Kha nang khang oxi héa dugc danh
gi4 dya trén phuong phap khir gdc tw do 2,2-
diphenyl-1-picrylhydrazyl (DPPH) theo
Brand-Williams va cs. (1995), véi mot sb
hi€u chinh nhu sau: cho 2g bot vi bao tinh
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dau vao ong li tm, thém 5 ml nude va 5 ml
hexane. Ong duoc lac déu dé tinh dau tir bot
duoc giai phong vao hexane. Sau do, li tam
6.000 vong/phdt trong 10 phit va thu ldy
phén dich hexane. Pha dich hexane voi
ethanol theo ti 1& 1/100 (v/v). Dung dng hut
thiy tinh (pipet) lay 1.000 ul DPPH ndng d6
0,001 M cho vao cac 6ng nghiém chura dich
tinh dau c6 nong do khac nhau va U trong
bong tdi 30 phit. Sau d6, hdn hop duge do
mat d§ quang (OD) tai budc song 517 nm.
Phan trim hoat tinh bit gbc tw do DPPH
dugc tinh bang ti 1¢ gilta d6 chénh 1éch OD
cua mau trdng va mau phan tich va OD cua
mAu trang. Tl phan trim hoat tinh bat gdc
tu do DPPH, x4y dung phuong trinh tuwong
quan tuyén tinh, tir d6 xac dinh gia tri ICso
(ndng d6 mau trc ché dugc 50% gde tu do).
2.3.6. Diéu kién xdc dinh hinh thdi, cau triic
va kich thuéc hat bét tinh dau vi bao

Hinh théi, cu trac va kich thudc clia
hat bot tinh dau vi bao duoc xac dinh béng
kinh hién vi dién tir quét (SEM FEI Quanta
450, USA). Khoang cach tir ddu do dén mau
13 mm, mirc nang lugng 20000 kV, dau do
ETD, d6 phong dai 150x — 2500x.
2.3.7. Phuong phdp xit 1y s liéu

S6 lidu va do thi dugc xir Iy bang phan
mém Microsoft Excel 365. Két qua thi
nghiém dugc phan tich ANOVA mét yéu to

Nguyén Thi Van Anh va Pham Xuén Phuong
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va kiém dinh Duncan (5%) dé so sanh su khac
biét gitra cac gia tri trung binh. Cac phan tich
thong ké duogc xur ly trén phan mém IBM
SPSS Statistic 20.
3. KET QUA VA THAO LUAN
3.1 Anh hudng cia loai chit bao b6 sung
dén tinh chat bot vi bao

. Hinh 1 cho thdy rang, do am cua ca
bon mau bot st dung cac chat bao khac
nhau a-CD, y-CD, a-CD:MD va y-CD:MD
6 gia tri nho hon 3% va khong co su sai
khac vé mat thong ké & mirc y nghia 5%. Do

'Do am ()
~

4m va hoat do nudc trong cac thuc phélrn co
modi lién hé sy phat trién cta vi sinh vat
trong san pham thyc pham (Hamad, 2012).
Sun va cs. (2019) cho rang, d6 am cua bot
vi bao hoat chét carvacrol can duy tri dudi
5% dé dam bao kéo dai thoi gian bao quan
va giam sy phat trién cta vi khuan. Nghién
ctru vi bao tinh dau cay kinh giéi cho thay
d6 am bot vi bao dao dong tir 1,30% dén
3,65% (Botrel va cs., 2012). Nhu vay, do
am bot vi bao tinh dau 14 he 14 kha phi hop
cho cac san pham bot.

+ 100
4 90

1 80

006 hoatan (%)

70

o-CD

o-CD:MD y-CD:MD

Chétmang

Hinh 1. Anh hudng cua chit bao dén d6 hoa tan, d6 4m va hiéu qua vi bao tinh dau 14 he

Hinh 1 ciing cho thdy hdn hop chét
bao y-CD:MD c6 d¢ hoa tan va hi¢u qua vi
bao cao nhat lan luot 1a 90,89% va 88,69%.
Nhu vay, viéc st dung chét bao ¢ dang hdn
hop ¢6 bd sung MD c¢6 hiéu qua cao hon
chat bao dang don 1¢ chi sir dung a-CD va
y-CD. Diéu nay co thé giai thich duwa trén
ban chit caa MD céu tao tir cac don vi D-
glucose chira nhom -OH nén c6 kha nang
tan tot trong nudc. MD thuong duoc ding
lam chét bao trong k¥ thuét vi bao bai do
hoa tan cao, dd nhét thip & ndng do chat ran
cao, chi phi twong ddi thip, huong vi va mui
thom trung tinh (Xiao va cs., 2022). Trong
khi d6, CD véi cdu triic hinh nén cut rong,
bén ngoai ua nudc con bén trong uwa béo nén
CD con duge s dung lam chit nhil hoa
trong ky thuat vi bao cac hoat chat khong wa
nuée (Hu va cs., 2013). Nho cdu tric dic
biét nay, cac phan tir tinh du s& duogc giit
lai trong khoang rdng va dan dén hiéu qua

https://tapchidhnlhue.vn
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vi bao cao hon. Thé tich khoang tréng cua
y-CD 16n hon a-CD tao ra su phu hop vé
mit khong gian dé cac phan tir tinh dau c6
thé di chuyén vao va duoc vi bao. Cac phan
tr nho dugc vi bao trong o-CD, trong khi
cac phan tir 16n hon dugc vi bao trong y-CD
(Hoyos-Leyva va cs., 2018). Két qua nay
phu hop véi nghién ciu cua Yu va cs.
(2019), trong d6 nhém tac gia da ching
minh rang hiéu suét vi bao tinh dau t6i cua
hdn hop y-CD vdi cac thanh phan chirc ning
khéc vuot trdi hon so véi a-CD va B-CD.
3.2. Anh hwéng ciia ti 1¢ tinh dau bo sung
dén tinh chit bt vi bao tinh diu 14 he

Ti 1¢ tinh dau b sung 1a thong s6 kha
quan trong trong qua trinh vi bao tinh dau
bang say phun. Ti 1€ tinh dau thich hop gop
phan t6i wu hoa higu qua vi bao va bao vé
tinh dau khoi sy oxi hoa, dong thoi duy tri
tinh 6n dinh va kha ning giai phong c6 kiém
soat cac hoat chat dugc vi bao vati 1¢ tinh
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dau bd sung dao dong tir 1 - 30% (De Barros
Fernandes va cs., 2014; Veiga va cs., 2019,
De Oliveira Alencar va cs., 2022).

Hinh 2 cho thay tng véi cac ti 1¢ tinh
dau bo sung 1, 2, 5 va 8%, d6 am cuia bot vi

0N .80

l*‘“’( >‘

DY am (%)

Hiéu qua vl bao (%)

4 b w’\

B0 80
2

0 H 70
1

60 0 60

bao lan luot 13 2,71%, 2,54%, 2,56% va
2,63% va khong c6 su sai khac c6 y nghia
thong ké (P> 0,05). Nguyén Phii Thuong
Nhan va cs. (2019) bao céo rang khi vi bao
tinh dau sa vai ti 18 tinh dau tir 0,5 - 2%, d6
am bot thu nhan dao dong tir 3,46 - 4,42%.

21,05 9,247

S8,98%

09 haa tan (%)

Ti 1§ tinh dau bd sung (%6)

Hinh 2. Anh hudng cua tinh dau bb sung dén d6 am, do hoa tan va hiéu qua vi bao

Do hoa tan ¢6 xu hudng giam dan, tir
90,89 & ti 1¢ 1% dén 87,32% o ti 1& 8%. Hai
mau 2% va 5% khong c6 sy sai khac vé& mit
thong ké véi do hoa tan 1an luot 1a 89,23%
va 88,95% ¢ muc y nghia 0=0,05% (Hinh
2). Khi nong do tinh dau bd sung qua nhiéu
lwong tinh dau bé mit ciing ting 1én (de
Barros Fernandes va cs., 2014). Piéu nay
dan dén cac nhom ki nude cua tinh dau sé
chiém ti 1& 16n trén bé mat hat bot 1am giam
kha ning tham u6t bot va giam do hoa tan
ctia cc hat bdt vi bao tinh dau.

Hi¢u qua vi bao c6 xu hudng tang tur
88,69%, 88,87% dén 91,05% khi ti 1¢ tinh
dau bd sung tur 1%, 2% dén 5% sau do, sau
do6 giam (90,25%) khi ti 1¢ tinh dau bo sung
tang 1én 8% (Hinh 2). De Oliveira Alencar
va cs. (2022) khi nghién ciru vi bao tinh dau
s bang phuong phap say phun da bao céo
rang khi néng dg tinh dau tang 1én tu 2%
dén 10% thi hiéu suat vi bao giam tir khoang
80% xubng 70%. Ti 1¢ tinh diu trong dung
dich qua cao c6 thé gy kho khan trong viéc
tao ra cac hat vi bao 6n dinh va dong déu.
Diéu nay c6 thé din dén viéc cac giot tinh
dau khong dugc bao phit hoan toan, gay that
thoat trong qua trinh say, din dén giam hi¢u
qua cua qua trinh vi bao va 1am giam chét
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lugng cua san pham cubi (Veiga va cs.,
2019).

Nhu vay, hiéu qua vi bao cao nhét &
ti 16 tinh dau 5% nén ching t6i chon ti 1&
tinh dau bd sung 1a 5% dé tién hanh thi
nghiém tiép theo.
3.3. Anh hwéng ciia nhiét d say dén tinh
chit bt vi bao tinh diu I4 he

Nhiét do say co6 tac dong truc tiép dén
cac dac tinh cta bot vi bao nhu kich thudc,
céu trac hat, kha ning bao vé, giai phong
tinh dau(Botrel va cs., 2012; Nguyen va
Yoshii, 2017; Veiga va cs., 2019). Hinh 3
cho thay nhiét d¢ sy ting tir 150°C dén
180°C thi d6 4m cua bot vi bao s& giam tir
2,63% dén 1,75%. Khi nhiét do siy thap
hon 170°C, san phém van dat do Am an toan,
nhung cac hat khong toi min ma coé xu
hudng két lai v6i nhau trong khi do &
180°C, mic du do am cla san pham thap
hon, bdt vi bao toi min hon, nhung hat bot
bién ddi mau séc tir tring nga sang mau sim
hon. Hon nita, nhiét d§ cao con lam giam di
mui huong dac trung do su phan huy cac
hop chit huong d& bay hoi va nhay cam
nhiét, dong thoi 1am ting muc tiéu thy ning
lugng trong qué trinh siy. Theo Bruschi va
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cs. (2003), khi luu lugng khdng kh| say
duoc ting 1én, dich sdy s& dugc say khd
nhanh hon nho vao sy bay hoi nhanh cua

D6 am (%)

nu6c va sy hinh thanh cac hat bot kho trong
thoi gian ngan Két qua la, san pham cudi
cuing s& c6 do am thap hon.
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Hinh 3. Anh hudng cta nhiét do séy dén @6 4m, do hoa tan va hiéu qua vi bao

Do hoa tan c6 xu hudng ting dan tir
88,63% dén 91,84% tng voi nhiét do siy tir
150°C dén 170°C, sau d6 giam xudng
90,39% ¢& 180°C (Hinh 3). Khi d6 4m thép,
cac hat vi bao s& c6 cdu triic 6n dinh hon,
cac hat toi min hon, khong két dinh lai véi
nhau nén dé dang phan tan vao dung méi va
hoa tan hiéu qua hon (Bruschi va cs., 2003).

Khi nhiét d6 tang tir 150°C dén 170°C
hi€u qua vi bao tang tir 85,96% dén 91,84%.
Hiéu qua vi bao cao nhit & 170°C va giam
xudng 84,88% & nhiét do 180°C (Hinh 3).
Tinh diu nhay cam véi nhiét nén khi siy o
nhiét d6 cao sé& bi ton that dan dén hiéu qua
vi bao giam. Khi nhiét d6 sdy ting, khong
chi nuéc ma cac hop chit d& bay hoi co
trong tinh dau ciing bi bay hoi. Diéu nay
lam giam luong tinh dau con lai trong san

pham vi bao sau qué trinh sdy. Tinh trang
mat mat cac hop chit dé bay hoi nay dan
dén hiéu suat vi bao c6 thé giam
(Balasubramani va cs., 2015). Nhu vy, &
nhiét 46 170°C, bot vi bao s& c6 dd 4m thap,
d6 hoa tan va hiéu suét vi bao cao.

Tém lai, bt vi bao duogc san xuit véi
chat bao 12 hdn hop y-CD:MD (ti 1¢ 1:2), ti
1¢ tinh dau b sung 5% va nhiét d¢ siy phun
170°C ¢6 hiéu qua vi bao tét nhat, do 4m
thip va do hoa tan cao nhat trong khoang
thong s khao sat.

3.4. Hinh thai cia bt vi bao

Hinh thai va ciu trac hat bot vi bao
¢6 thé duoc xéac dinh thong qua kinh hién vi
dién tu quét (SEM) nho kha nang quan sat
chi tiét bé mat, hinh déng cua cac hat & muc
do vi mo.

Hinh 4. Hinh chup SEM bét vi bao tinh dau he

Hinh 4 cho tha‘iy cac hat bot vi bao
tinh dau he c6 dang hinh céu, bé mat nhan
hodc c6 vet 1om, kich thuée khong dong
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déu, duong kinh dao dong tir 5 um dén 70
um. Kich thudc hat cua vi bao phu thude
vao cac phuong phéap say khac nhau, cling
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nhu chat bao dugc s dung. Theo
Choudhury va cs. (2021), kich thuéc hat vi
bao bang phuong phap say phun thuong dao
dong tir 1 pm dén 100 wm. Thanh phan chét
bao va qua trinh nhii hoa quyét dinh sy dong
déu cua dung dich trudc khi sdy, trong khi
qué trinh 1am khé anh huong dén sy co rit
cuia hat, gy ra cac bién dang trén bé mit va
thay do6i kich thudc hat (Xie va cs., 2010).
Khi sir dung MD lam chét bao, cac hat bot
vi bao min va dong déu, nhung néu str dung
qua nhiéu, hat c6 thé tr& nén d& v&
(Ramakrishnan va cs., 2014). Trong khi do,
chat bao CD cung cap su 6n dinh va bao vé
t6t hon cho cac thanh phan hoat tinh, nhung
c6 thé tao ra hat 1on hon va gdp phai mét sb

van d& nhu co rat 1am bé mat hat bot nhin
(Samborska va cs., 2022).
3.5. Panh gia chét lwgng bt vi bao

Kha nang khang oxi héa cua bot vi
bao thanh pham

Kha nang khang oxi hoa 1a mét trong
nhitng ti€u chi quan trong ma bdt vi bao
huéng dén, nham ting cudng tinh on dinh
va gia tri dinh dudng cho cac san pham. Kha
ning khang oxi héa duoc thé hién théng qua
ICso (néng d6 can thiét dé wc ché 50% hoat
tinh cta goc tu do DPPH). ICs cang thap,
kha ning quét va tc ché cac gde tu do cang
manbh.

Bdng 2. Hoat tinh khang oxi hoa ctia bot vi bao tinh dau he

Tén mau Phuong trinh hoi quy I1Csp (pg/ml)
Bot vi bao tinh dau 14 he y =0,4013x + 25,025 (R?=0,9889) 62,238
Vitamin C y = 0,4126x + 40,961 (R?=0,9986) 21,907

Bang 2 cho thiy, vitamin C c6 kha
nang khang oxi h6a manh mé hon so véi bot
vi bao tinh dau he, véi gia tri ICso 1an luot
la 21,91 pg/ml va 62,24 pg/ml. Nguyén Thi
Vian Anh va cs. (2024) da bao cao kha nang
khang oxi hoa cta bot vi bao tinh diu cu
hanh tim véi ICso 12 59,65 pg/ml. Nhu vay,
c6 thé thiy kha ning khang oxi hoa ctia bot
vi bao tinh dau 14 he x4p xi bot vi bao tinh
dau tir ci hanh tim.

Hop chit c6 hoat tinh sinh hoc
trong bét vi bao tinh dau he

Hinh 5 cho thiy hoat chét chinh duoc
git lai trong bt sau qua trinh vi bao la
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dimethyl trisulfide vdi thoi gian luu 1a 6,689
phat. Theo Petropoulos va cs. (2020),
dimethyl trisulfide c6 kha ning chong oxi
hoa do c6 thé tuong tac v6i cac goc tu do va
chuyén hoa chung thanh cac hop chat khong
hoat dong, 1am giam su phé hiy té bao, bao
vé té bao khoi stress oxi hoa.

Tu két qua sic ky tinh dau va nghlen
ctru vé kha ning OXI hoa cho thiy bot vi bao
he hoan toan c6 tiém ning tmg dung vao cac
san pham thyc pham trong tuong lai.

Nguyén Thi Van Anh va Pham Xuén Phuong



TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 9(2)-2025:4981-4991

2400 Thoigian | % dién tich . . Cong thitc cau
I I K Thanh phan
2200 wu (phit) pea tao
Dimethyl
2000 6,689 64,45 i If'dy
risulfide
1800 CaHeSs
1600
1400 6689
-
QDe
= 1200
=
-
< 1000
=
5
] 800
=
@
600
400
200
0
4.00 6.00 800 1000 1400 1600 1800 2000 2200
Thoi gian luu (phit)
Hinh 5. Sic ky d6 thanh phan chinh cua tinh dau 1a he trong bot vi bao
4. KET LUAN TAI LIEU THAM KHAO

K¥ thuat sy phun cho hiéu qua vi
bao tinh dau 14 he cao nhat 91,84% khi sir
dung vat liéu bao goi 1a y-CD:MD (ti 16 2:1),
tinh diu bd sung ti 1& 5% va nhiét d¢ sdy
phun 1a 170°C. Bot vi bao ¢6 hinh tron, kich
thudc 5-70 pm, d6 am thap, khang oxi héa.
Thanh phan chinh cua tinh dau trong bot 1a
dimethyl trisulfide. Két qua nay cho thiy
tiém nang ung dung cla bot tinh dau 14 he
trong bao quan va ché bién nong san, thuc
pham.
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