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MUC LUC

NGUYEN THI VAN ANH, TRAN VIET TAI bUC,
NGUYEN THI HOANG VY, VO THI THU HANG,
PHAM XUAN PHUONG, NGUYEN DUC
CHUNG, NGUYEN VAN TOAN. Vi bao tinh dau
tir cti hanh tim bang k¥ thuat sdy phun

NGUYEN DPUC CHUNG, TRAN BAO KHANH,
TONG THI QUYNH ANH, NGUYEN THI DIEM
HUONG, HO SY VUONG, NGUYEN VAN TOAN,
NGUYEN THI VAN ANH, NGUYEN VAN HUE.
Nghién ctru ché bién bot tir dich chiét atiso do bang
k§ thuét say bot xp

NGUYEN CAM HUONG, TRAN CHI NHAN
TRAN THANH TRUC. Nghién ctru diéu kién tién xir
ly thu nhan chit xo tir phu phdm qua cam sanh
(Citrus sinensis)

HUE QUOC HOA NGUYEN THANH DAT,
NGUYEN TRAN NGOC XUAN, TRAN HIEU
NHAN, DUONG THI PHUQNG LIEN, HA THANH
TOAN. Nghién ctru anh hudéng ciia mat sd vi khuan
dén chat lugng cua bdt hat mit Thai (Artocarpus
heterophyllus L.) rang tir qué trinh 1én men hat mit su
dung vi khuan Lactobacillus plantarum

LE THANH LONG, TON NU HOAI THU,
NGUYEN THI THUY TIEN, NGUYEN THY DAN
HUYEN, NGUYEN HIEN TRANG. Anh huéng cta
mang boc nanochitosan két hop dich chiét tir cay 16 hoi
(Aloe veraL.) dén bién d6i chit lugng trimg ga tuoi
TRAN BACH LONG, HUYNH XUAN PHONG,
TRAN THANH TRUC, NGUYEN VAN MUOL
Anh huong ciia mot sé phu gia thyc phim dén chét
lwong cam sanh (Citrus reticulata x sinensis) siy déo
dang khoanh ‘

NGUYEN VAN LOI, TRAN VAN QUY, LE ANH
TUAN, DO THI HANH. Nghién ciru anh hudng cua
xu ly nhiét do dén mot s6 chi tiéu chat luong cua qua
x0ai gidbng Pai Loan tai tinh Lang Son

TRAN CHI NHAN, LE UYEN NHI, KIEU MINH
VUONG, NGUYEN TUAN ANH, LUU THAI
DANH, NGUYEN NHAT MINH PHUONG. Anh
huong cua k¥ thuat sdy dén d6 am, mau sic va cac
hop chat sinh hoc cia 14 tia to

DANG MINH NHAT, POAN CHI CUONG, BUI
PpUC THANG, NGUYEN THI BICH HANG.
Nghién ctru khao sat va toi uvu hoa diéu kién thu sinh
khf)i hé soi ndm Cordyceps militaris nudi cdy dich
thé

TRAN THI QUYNH NHU, TIEU NGOC CAM,
NHAN MINH TRi. Nghién ctru 4nh huéng cua ché
d6 thanh tring dén chat luong marmalade cam sanh
(Citrus nobilis Lour. var. nobilis)
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PHAM BAO NGUYEN, MA THAI HOA, PHAM THI
NGOC TRAM, HOANG KIM QUYEN, LE THI TRUC
DANG, TONG THI ANH NGOC. Anh huéng cua diéu
kién bao quan dén su bién d6i mot sé tinh chat hoa 1y va
carotenoid trong bi dé (Cucurbita moschata)

PO THI TUYET NHUNG, NGUYEN TUAN ANH,
KIEU MINH VUONG, LE UYEN NHI, LUU THAI
DANH, TRAN CHI NHAN. Nghién ctru thuy phén dich
qua bang Pectmex Ultra SP-L két hop véi say bot xdp
trong tao bot quat hoa tan

NGUYEN VAN TOAN, TRAN NGO BAO NGOC, LE
VAN LUAN, HO SY VUONG, NGUYEN bUC
CHUNG, DUONG VAN HAY, NGUYEN THI VAN
ANH, TRAN THI KIM NHI. Anh hudng cta ty 1& bot
atiso do (Hibiscus sabdariffa L.) bd sung va ché do
nuéng dén chat luong banh quy

NGUYEN THI THUY TIEN, TRAN BAO KHANH,
LE THI PHUONG, NGUYEN HIEN TRANG, LE
THANH LONG. Phén lap, tuyén chon Streptomyces ¢
kha ning sinh tong hop xylanase tir dit ¢ tinh Quang
Nam

NGUYEN HIEN TRANG, NGUYEN THI THUY
TIEN, LE THANH LONG, NGUYEN THY DAN
HUYEN, LE THI CHUNG. Nghién ciru san xuat ché
pham Aspergillus oryzae KZ3 c¢6 kha ning sinh
pectinase va tng dung xir 1y phé phu phim vo ca phé

TRAN THANH TRUC, NGUYEN THANH TIN,
NGUYEN MINH CHAU, LUU TUAN PHUC, LE
VAN TAN, NGUYEN PUC VUOQNG. Téi wu héa diéu
kién trich ly theo tong ham luwong flavonoids va
phenolics, danh gia hoat tinh chong oxy héa cua dich
chiét keo ong

NGUYEN DUC TUNG, PHAM BAO NGUYEN,
TONG THI ANH NGOC. Anh hudéng cua ché 46 siy
nong va séy lanh dén chat lugng san phém bot tur thit
qua bi do

PHAN MINH TRONG, TRAN THANH TRUC,
NGUYEN VAN MUOI. Nghién ctru ché bién paste tom
d6ng lanh tir tom thit vun va thit dau tom

NGUYEN CHI QUYEN, HUA THI THAO HUONG,
DUONG THI PHUONG LIEN. Nghién ctru ché bien
san pham bot vo thanh long rudt do (Hylocereus spp.)

HO QUOC VIET, NGUYEN THI KIM TUYEN, HA
THANH TOAN, NGUYEN HUU THANH. Nghién ctru
su thay doi ham luong betacyanin, hoat tinh chdng oxy
hoa trong qué trinh thu nhan va c¢6 dac dich qua thanh
long rudt do (Hylocereus polyrhizus)
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VI BAO TINH DAU TU €U HANH TiMm

BANG KY THUAT SAY PHUN
Nguyén Thi Van Anh" ", Tran Viét Tai Dirc?, Nguyén Thi Hoang Vy?,
Vo6 Thi Thu Hing!, Pham Xu4n Phuong!, Nguyén Dirc Chung!, Nguyén Vin Toan?
!Khoa Co khi va Cong nghé, Truong Pai hoc Nong Lam, Pai hoc Hué
?Cong ty TNHH Bia Carlsberg Viét Nam
$Cong ty Co phan Chan nuoi CP Viét Nam, chi nhanh Nha mdy 2 tai Binh Dinh
) "Email- ntvanh@hueuni.edu.vn
TOM TAT
Muc tiéu ctia nghién cttu nay la khao sat 4nh hudng ctia mot s6 chat mang va thong s6 cong nghe dén chat
luong bot vi bao tinh dau hanh tim. Nghién ctru duoc tién hanh véi cac loai chat mang 13 o-cyclodextrin (o-CD),
hon hop o-CD va maltodextrin (MD) véi tilé 2 : 1, y-cyclodextrin (y-CD), hon hop y-CD vaMD véitile 2: 1, tile
tinh dau hanh tim bé sung 12 2, 5 va 8% véi cac nhiét do sdy 1a 160, 170 va 180°C. Qua trinh vi bao thuc hién bing
may sdy phun voi dau phun li tam (toc d6 bom dich 30 ml/phat, téc do dia quay la 22.000 vong/phut), tinh dau
hanh dwoc tinh toan phdi tron voi chit mang va nuéc dé dam bao nong do chat kho 20°Bx, khudy tron véi toc do
1.200 vong/phut trong 5 phut & nhiét do phong. Hén hop sau d6 duoc dua di say phun. Bot vi bao tinh dau hanh
duoc phan tich cac chi tieu gom: Do 4m, do hoa tan, hiéu qua vi bao, hiéu suét vi bao. Ngoai ra, bot tinh dau con
duoc danh gia kha ning khang oxy hoa bang phuong phap khit goc tu do 2,2-diphenyl-1-picrylhydrazyl (DPPH).
Két qua phan tich cho thiy, hon hop chat mang y-CD : MD véi ti 1e 2 : 1, ti 1é tinh dau b6 sung 1a 5% va nhiét do
sfly phun 1a 170°C cho bot vi bao c6 hiéu sudt vi bao, hiéu qué vi bao 1an luot dat 82,6%, 94,8%. O diéu kien vi bao
nay, bot tinh dau hanh c6 do 4m 2,4% va do hoa tan 90,1%, hat bot c6 dang hinh cau voi bé mat tron hoac lom,
kich thuéc hat bot (chup bang kinh hién vi dién t&r quét) nhé hon 40 pm. Tinh dau duoc vi bao cé kha nang

khang oxy héa véi IC;, 1a 59,75 pg/ml.

Tt khoéa: Bot tinh diu, cyclodextrin, hanh tim, maltodextrin, vi bao.

1. BAT VAN BE

Hanh tim c¢6 tén khoa hoc la Allium ascalonicum
va duoc trong chuyén canh tai mot s6 ving & nuoc ta
nhu: Huyén Vinh Chau, tinh S6c Trang, huyén dao Ly
Son, tinh Quang Ngii, huyén Ninh Hai, tinh Ninh
Thuan, huyén GO Cong, tinh Tién Giang... Hanh
thuong duoc stt dung nhue mot loai gia vi trong 4m thuc
Viéet, nhu chat bao quan tr nhién hay nhu mot vi thudc
trong y hoc ¢6 truyén [1], [2]. Y hoc hién dai da ghi
nhan mot s6 tac dung duoc ly quy gia ctia hanh nhu
kha nang khang khuén, lieu phap ho tro tri bénh tim
mach, ung thu, tiéu duong... [2], [3]. Tinh dau hanh co
chtra nhitng hop chat luvu huynh dé bay hoi va c6 mui
hang [1], [4]. Diéu nay khién cho viéc ing dung tinh
dau hanh trong thuc phdm van con kha han ché.

Vi bao 1a ky thuat stt dung mot hodc nhiéu chat
bao dé bao goi chat 16i nham bao vé chat 16i khoi tac
dong cta moi truong nhu anh sang, nhiét do, sy oxy
hoéa. Bén canh do, ky thuat vi bao con giup cai thién
mot s6 tinh chat héa ly nhu: Tang do hoa tan, han ché
st bay hoi va gidu mui khong mong muén ctia chat 16i.
Ngoai ra, ky thuat vi bao con gitp diéu chinh duoc téc
do giai phong caa vat lieu 16i duoc vi bao trong qua
trinh bdo quan bot vi bao hay trong san phdm thuc

ph4dm tng dung ky thuat vi bao [5]. Sy phun la phuong
phap vi bao thuong duoc stt dung vi kha niang chuyén
hon hop can vi bao thanh dang bot, chi phi thap va ap
dung duoc & quy moé cong nghiép [6].

Véi muc dich thu nhan bot vi bao tinh dau tir ca
hanh tim lam tién dé cho nhimg tmg dung trong bao
quan va ché bién cac san pham thuc phdm, nghién ctu
nay tién hanh danh gia anh huong cta diéu kién vi bao,
bao gom: Loai chat mang, ti 1¢ tinh dau bé sung va
nhiét do sdy phun dén do hoa tan, @6 4m, hiéu suat va
hiéu qua vi bao. Tir d6, tim ra thong s6 cong nghé phu
hop nhat dé thu duoc bot vi bao tinh dau hiéu qua nhat.
Thanh phan tinh dau truée khi vi bao duoc phan tich
bang ky thuat sac ky khi ghép khoi phé (GC-MS). Bot
vi bao tinh dau thanh phdm duoc xac dinh hinh dang,
kich thuoc bang kinh hién vi dién t& quét (SEM) ciing
nhu danh gia kha niang khang oxy hoa.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va thiét bi nghién ctru

2.1.1. Vit liéu nghién ctiu

Hanh tim (Allium ascalonicun) kho dwoc thu mua
tai Ninh Thuan va van chuyén vé Phong Thi nghiém,
Khoa Co khi va Cong nghé, Truong Dai hoc Nong
Lam, Dai hoc Hué. Nguyeén liéu duoc lua chon (chon ct
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kich thuéc déng déu, khong bi moc, sau hay hong),
lam sach (loai b6 v6 lua, bui, tap chat phia bén ngoai) va
phan tich chat luong so b thong qua mot s6 chi tiéu
hoa li trude khi dua di tach tinh dau. Tinh dau duoc thu
nhan bang phuong phap 16i cuén hoi nuoc véi ti 1é dung
moi : nguyén liéu 12 2 : 1, thoi gian chiét 3 gio.

MD (DE =10 - 12, @ 4m 6 - 7%) va CD (Wacker
Chemical Corp, USA, do 4m 3 - 5%) duoc stt dung 1am
chat mang dé vi bao trong nghién ctru nay. Ngoai ra,
nghién ctu stt dung nhu DPPH (97%, TCI, Nhat Ban),
hexan (>98%, Merck, Dtic) va mot s6 hoa chat thong
dung khac.

2.1.2. Mot so thiét bi st dung

Nghién ctru nay st dung may sdy phun kiéu dia li
tam duoc ché tao tai Khoa Co dién, Hoc vien Nong
nghiép Viet Nam. May sdy phun kiéu dia li tAm 1a két
qué nghién ctu cta dé tai cap Bo Gido duc — Pao tao
[7]. May say co khoang nhiét do say 110 - 250°C, s6
vong quay dia phun 18.000 - 24.000 vong/phut, luong
dich cung cép 1- 5 L/gio, kich thuéc may (duong kinh
x chiéu cao) = 900 mm x 1.700 mm, phan chép day 600
mm, duong kinh dia phun 50 mm véi 24 ranh, toc do
bom dich 15 - 80 ml/phut. Ngoai ra, nghién ctitu con st
dung mot s6 thiét bi khac nhw: May khudy (JJ-1A-300
W, Trung Quoc), may do quang phé (SPECTRO 24RS,
Labomed, My), may li tam (ROTOFIX 32A, Hettich,
buc), hé thong sic ky khi khoi phd GC/MS
(7890B/5977B GC/MSD, Agilent, My; co6t DB-1 30m —
250 ym - 0,25 pm), kinh hién vi dién tr quét (FESEM
S4800 Hitachi, Nhat Ban; may pha Pt E1054 Hitachi,
Nhat Ban; dién ap 10 kV) va mot s6 thiét bi thong dung
khéc.

2.2. Phuong phap nghién ciu

221 Phuong phap bo tri thi nghiém

Quy trinh vi bao tinh d4u hanh nhu sau: Tinh dau
hanh tim — phoi tron chat mang — kiém tra Bx —
dong hoa — 11 — sy phun — bot vi bao tinh dau hanh
tim [6] (*).

Tinh dau hanh tim duoc phéi tron véi dung dich
chat mang MD&CD sao cho dung dich dat 20°Bx roi
duoc déng hoéa nho may khudy voi toc do 1.200
vong/phut, trong 5 phut. Hoén hop sau do duoc t trong
14 gi¢ truoc khi sdy phun & nhiét do 160°C voi toc do
nhap lieu 1a 30 ml/phut, toc do quay cta dia li tam 1a
22.000 vong/phut). Sau khi sy phun, bot vi bao tinh
dau hanh duoc huat chan khong va bao quan trong diéu
kién lanh (4°C).

Thi nghiém I. Khao sat thanh phan cac hop chat
c6 hoat tinh sinh hoc trong tinh dau tir hanh tim

Thanh phan cac chat c6 hoat tinh sinh hoc trong
tinh dau hanh tim duoc phan tich nho hé thong GC-MS.
Mau duoc tiém vao budng & nhiét do 250°C voi thé tich
0,1 ul. Dong khi mang Heli voi toc do 1 ml/phut, ché do
tiém : chia dong (Split), ti 1é 500 : 1. Chuong trinh nhiét
do 10 cot (Oven): Nhiét do dau 45°C, thoi gian gitr 0
phut, ting 5°C/phut, ting dén 150°C, thoi gian gitt 0
phut. Tiép tuc tang 40°C/phut, ting dén 290°C, thoi
gian gitr 5 phut. Diéu kién khoi phé (MS): Ché do: Quét
toan bo (Scan) véi dai quét (Mass) tir 30 - 500 amu.
Nhiét do nguodn: 230°C, nhiét do dau do t cuc (Quad):
150°C. Ti lé dong gbp cta ting thanh phan trong tinh
dau duoc xac dinh dua trén ti 1é phan tram dién tich
dinh (peak). Diéu kién phan tich GC-MS dua trén qua
trinh khao nghiém thuc t€ va tham khéo tir Mnayer va
cs (2014) [8].

Thi nghiém 2 Khao sat anh huong chat mang b6
sung vao hon hop vi bao dén chat lugng bot vi bao tinh
dau hanh tim

Muc dich ctia thi nghiém nay la khao sat anh
huong cac chat mang o-CD, o-CD : MD (2 : 1), v-CD, y-
CD:MD (2 :1) dén qua trinh vi bao tinh dau hanh tim
thong qua céac chi tieu do 4m, do hoa tan, ham luong
tinh dau bé mat ctia bot vi bao tinh dau, hiéu suat vi bao
va hiéu qua vi bao. Chat mang duoc lua chon khi bot vi
bao tuong tmg c6 do hoa tan 16n nhat, hiéu suat, hiéu
qua vi bao déu cao nhat va @6 4m, ham luong tinh dau
bé mat thap nhat. Thi nghiém duoc tién hanh theo qui
trinh (*) véi cac thong so c6 dinh 1a Bx, ti 1é tinh dau bé
sung, nhieét d6 sy va mot so thong s6 van hanh hé
thong say khac.

Thi nghiém 3 Khao sat anh huong cuda ti lé tinh
dau hanh bé sung vao héon hop vi bao dén qua trinh vi
bao tinh dau hanh tim

Muc dich cta thi nghiém nay la khao sat anh
huodng cta ti 1é tinh dau hanh tim & 2, 5 va 8% dén qua
trinh vi bao tinh dau hanh tim thong qua céc chi tiéu do
4m, do hoa tan, ham luong tinh dau bé mat, hiéu sut vi
bao va hiéu qua vi bao. Tiéu chi Iua chon twong tu thi
nghiém 2. Thi nghiém duoc tién hanh theo qui trinh (*)
voi cac thong so ¢o dinh la Bx, loai chat mang (da chon
ttr thi nghiém 2), nhiét do sdy va mot s6 thong so van
hanh hé thong sy khac.

Thi nghiém 4 Khao sat anh huéng ctia nhiét do
sdy dén qua trinh vi bao tinh dau hanh

Thi nghiém nay khao sat anh huong nhiét do say
phun 160, 170 va 180°C dén qua trinh vi bao tinh dau
hanh tim thong qua céc chi tiéu do 4m, do hoa tan, hiéu
suat vi bao va hiéu qua vi bao. Nhiét do say duoc lua
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chon khao sat theo diéu kién van hanh thuc té ctia may
sdy phun va tham khao mot s6 cong bo trudc day [5],
[6]. Nhiét do say thich hop duoc lra chon véi tiéu chi
nhu thi nghiém 2, 3. Thi nghiém duoc tién hanh theo
quy trinh (*) v6i cac thong s6 co dinh 1a Bx, loai chat
mang (da chon tir thi nghiém 2), ti 1¢ tinh dau (da chon
tir thi nghiém 3) va mot s6 thong s6 van hanh hé thong
say khac.

Thi nghiém 5 Danh gia dic trung, tinh chat ca
bot vi bao tinh dau hanh

Tinh dau hanh tim vi bao duoc danh gia kha nang
khang oxy hda theo phuong phap khit goc tu do 2,2-
diphenyl-1-picrylhydrazyl (DPPH). Gia tri IC;, (duoc
dinh nghia 1a nong do dich chiét ma tai d6 50% goc tu
do DPPH da chuyén dang khi) cta tinh dau trong bot
vi bao dugc tinh toan dé so sanh véi IC, cta tinh dau
trude khi vi bao va vitamin C. Hinh dang, kich thudc
ctia bot vi bao tinh dau hanh duoc danh gia nhé SEM.

2.2.2. Phuong phap phén tich

Do 4m ctia bot vi bao duoc xac dinh theo TCVN
9934:2013 [9] bang phuong phéap sdy dén khoi luong
khong déi. Do hoa tan ctia bot vi bao dugc xac dinh
theo phuong phap duoc bao cao boi Hermanto va cs
(2016) [10], d6 1a ti so gitra trong lwong mau ban dau
(da trir di do 4m) trir di trong luong cudi cung sau do
chia cho trong luong ban dau. Hiéu qua vi bao duoc xac
dinh bang ti lé Iuong tinh dau duoc vi bao va luong tinh
dau c6 trong bot vi bao. Hiéu suat vi bao duoc x4c dinh
bang ti lé tong luong tinh dau c6 trong bot vi bao va
luong tinh dau duoc dua vao hén hop trude khi vi bao.

Kha ning khang oxy hoéa duoc danh gia nho
phuong phap kht goc t¢ do 2,2-diphenyl-1-
picrylhydrazyl (DPPH) theo Brand-Williams va cs
(1995) [11], c6 mot s6 hiéu chinh nhu can 1,5 g bot vi
bao cho vao ong ly tam nhua (Falcon), thém 5 ml nuéc
va 5 ml hexan. Sau d6, lac déu va ly tam 6.000
vong/phut trong vong 10 phut. Thu ldy phan dich
hexan. Pha dich hexan véi ethanol theo ti 1&¢ 1/100.
Dung 6ng hut thity tinh (pipet) 14y 1.000 uL DPPH cho
vao cac ong nghiém. Lan luot thém cac mau & nong do
khac nhau vao 6ng nghiém voi cac nong do lan luot 1a
12,5; 25; 50; 100 plL. U trong bong t6i 30 phut. Do mat
do quang (OD) tai budc séng 517 nm. Ti 1é phan tram
hoat tinh chéng oxy héa duoc x4c dinh theo cong thirc:

. ODe - OD .

% khtr goc tu do DPPH = Tm ¥ 1009
Trong do: ODc la gia tri mat do quang doi chimg;
ODm gia tri mat d6 quang ctia mau thtr.

Tir phan tram khit goc tv do DPPH, xay dung
phuong trinh tuong quan tuyén tinh, tir d6 xac dinh gia
tri IC5,. Mau nao c6 gia tri IC, cang théap thi hoat tinh
khang oxy hoa cang cao.

2.2.3. Phuong phap xir Iy so liéu

S6 lieu duoc xtr ly bang phan mém Microsoft
Excel. Két qua thi nghiém duoc phan tich ANOVA va
kiém dinh LSD (%) dé so sanh su khac biét trung
binh gitta cAc mau va sy bién dong gitta cac lan lap lai
trong cung mot mau theo thoi gian. Cac phan tich
théng ké duoc xtt ly trén phan mém IBM SPSS
Statistic 20.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan héa hoc ciia tinh ddu hanh

Két qua phan tich GC-MS cho thdy, c6 23 hop
chat trong thanh phan hoa hoc ctia tinh dau hanh tim
bao gém: Cac hop chat nhéom disulfide chiém 20,74%
(gém Allyl methyl disulfide, disulfide methyl propyl,
diallyl disulfide, (E)-1-(Prop-1-en-1-yl)-2-
propyldisulfane, Z)-1-(Prop-1-en-1-yl)-2-
propyldisulfane, disulfide dipropyl, (Z)-1-(Prop-1-en-1-
yl)-2-propyldisulfane), hop chat nhom trisulfide
chiém 33,81% (bao gom trisulfide methyl 2-propeny],

trisulfidemethyl propyl, trisulfide di-2-propenyl,
trisulfide allyl propyl, (E)-1-(Prop-1-en-1-yl)-3-
propyltrisulfane, (Z)-1-(Prop-1-en-1-y1)-3-

propyltrisulfane) va hop chat nhom tetrasulfide
chiém 6,25% (gém tetrasulfide dimethyl, tetrasulfide
di-2-propenyl, tetrasulfide dipropyl). Bén canh d6,
trong tinh dau hanh tim con c6 mot s6 hop chat khac
nhu: 5-Methyl-1,2,3,4-tetrathiane, 3(2H)-Furanone, 2-
hexyl-5-methyl, trans-3,6-Diethyl-1,2,4,5tetrathietane,
3(2H)-Furanone, 5-methyl-2-octyl.

Két qua nghién ctu twong te nhu cong bo cta
Ehsani va Mahmoudi (2012) [12], tach chiét tinh dau
hanh tim phuong phap chung cat 16i cuon hoi nuéc
trong 2 gio va khit nuéc bang natri sunfat kho. Két
qua cho thay c6 13 hop chét trong tinh dau va cac
thanh phan chinh 1a disulfide chiém 31,2% (gém
diallyl disulfide (20%) va disulfide metyl 1-propenyl
(11,2%)), trisulfide chiém 40,5% (goém dimethyl
trisulfide (7,1%), trisulfide methyl 2-propenyl (18,1%),
va trisulfide di-2-propenyl (15,3%)) va tetrasulfide
chiém 1,7% (tetrasulfide di-2-propenyl). Mnayer va cs
(2014) [8] ciing tim thay trong thanh phan tinh dau
hanh tim c6 42 hop chat, chiém hon 70,29% tong
luong tinh dau. Cac thanh phan chinh 1a dipropyl
disulfide (15,17%), dipropyl trisulfide (11,14%),
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methyl propyl trisulfide (9,20%), 1-propenyl propyl
disulfide (4,57%) va methyl propyl disulfide (3,26%).
Ngoai ra, két qua phan tich ctia nghién ctru con
xuat hién mot s6 chat ma trong cac cong bo khac
khong dé cap nhw: 5Methyl1,2,3 4-tetrathiane,
3(2H)-Furanone, 2-hexyl-5-methyl, trans-3,6-Diethyl-
1,2,4,5tetrathietane, 3(2H)-Furanone, 5methyl-2-
octyl. S khac nhau vé thanh phan hoéa hoc c6 thé do

st khac nhau vé giong loai, thoi diém thu hai, diéu
kién khi hau.

3.2. Anh hudng ciia chat mang dén qua trinh vi bao
tinh d4u hanh tim

Chat mang la mot trong nhimg yéu t6 quan trong
gitp bdo vé cac chat c6 hoat tinh sinh hoc ctia tinh dau
trong qua trinh vi bao.

Bang 1. Anh huéng cia loai chit mang dén vi bao tinh ddu hanh tim

Loai chit mang Do 4m (%) Do hoa tan (%) Hiéu suét vi bao (%) Hiéu qua vi bao (%)
a-CD 1,8 + 0,81 81+ 0,91 67,5+ 0,30 88,5+ 1,47
o-CD : MD=2: 1 1,9+ 0,23 84°+ 0,72 78,7+ 0,40 95,3°+ 0,78
y-CD 2,3 £ 0,47 82%+ 0,87 644"+ 1,53 91,5°+ 0,90
y-CD : MD=2 : 1 1,9+ 0,34 87°+ 1,00 79,7+ 1,22 96,3+ 0,50

Ghi chu: Trong cung 1 chi tiéu phan tich, cic gid tri ¢o cung it nhat mot chir c4i thi khong khac nhau & murc y

nghia 5%.

Két qua & bang 1 cho thdy, véi cac chiat mang
khac nhau, do 4m cta tat ca bot vi bao tinh dau déu
nho hon 5% (tir 1,8 - 2,3%). Diéu nay giup bot vi bao
6n dinh va c6 thé bao quan trong thoi gian nhat dinh.
Jafari va cs (2008) [13] da tién hanh vi bao
d-limonene st dung hén hop chit mang bao gom:
tinh bot bién tinh, whey protein va MD va két qua
cho thay, do 4m cua bot vi bao dao dong tir 1,2 - 2,7%.
Bén canh @6, @ hoa tan ctia cac loai bot vi bao dat
trén 80% o tat ca 4 cong thie chat mang thir nghiem.
Do hoa tan 1a tiéu chi quan trong déi voi bot tinh dau,
1a co s& cho nhitng tng dung cta bot tinh dau trong
thuc phdm. Do hoa tan 16n nhat ghi nhan & mau st
dung hén hop chat mang 1a yv-CD : MD = 2 : 1. Hai
chat mang dang hon hop (a-CD : MD va y-CD : MD)
c6 d6 hoa tan cao hon khi chi st dung riéng a-CD
hoac y-CD lam chit mang. MD la mét trong nhiing
chat mang duoc sir dung kha phd bién boi c6 do nhot
thap, huong vi nhe va c6 kha nang hoa tan cao trong
nudc nho ¢é cau truc 1a cac don vi D-glucose chira
nhom -OH. Su két hop MD va CD gitp cho viéc bao
vé cac hoat chat trong dich 16ng t6t hon nho vao cau
trac khoang rong ctia CD dan dén tinh sinh kha
dung cao va cau tric cé kha nang tao mang lwéi khi
say phun ctia MD [14].

Su ton tai cta tinh dau bé mat la diéu khong
mong muén vi no ti€p xuc voi cac yéu té6 nhu oxy,
nhiét, 4m tir diéu kién moi truong xung quanh khién
hat bot vi bao c6 thé bi hu hong. Hiéu qua vi bao
cang cao khi ham luong tinh dau bé mat cang thap va

nguoc lai. Két qua phan tich cho thdy, hieu qua vi
bao tinh dau hanh tim dao dong tir 88,5 - 96,3%. Khi
stt dung hén hop chit mang y-CD : MD va o-CD :
MD, hiéu qua vi bao cao hon so v4i mau chi sir dung
v-CD va o-CD riéng 1é. Xu huéng tuwong tu duge bao
cao boi Domian va Wasak (2008) [15]: Khi b6 sung
MD vao hdon hop chat mang thi hiéu qua vi bao ting
lén. Nguyén nhan 12 vi bén canh 16 trong ctia CD, viec
b6 sung MD sé tao ra mang luéi bao céc giot tinh dau
sau khi qua trinh say phun két thuc.

Hiéu suat vi bao 1a mot trong nhimng chi tieu
quan trong trong viéc danh gia chat luong ctia qua
trinh vi bao. Chi tiéu nay phu thudc dic tinh héa li
ctia ca vat lieu 16i va vat lieu tuong. Bang 1 cho thay,
khi stt dung hon hop y-CD két hop MD hoac a-CD két
hop MD, hiéu suat vi bao sé cao hon khi chi st dung
v-CD hoic o-CD riéng lé. Mat khac, két qua cho thdy,
y-CD : MD cho hiéu suat vi bao cao hon o-CD : MD.
Két qua nay tuong tu két qua nghién ctru ctia Yu va cs
(2019) [16], hiéu suat vi bao cac thanh phan chinh cta
dau t6i ctia y-CD cao hon hiéu suét vi bao khi stt dung
a-CD va B-CD. Bén canh do, y-CD con duwoc ching
minh kha nang hap thu vat liéu 16i t6t ciing nhu git
duoc cac hoat chat sinh hoc tot hon so véi a-CD do
kha ning tan tot hon trong nudc cia y-CD.

Tir cac két qua trén cho thay, y-CD két hop MD
lam chat mang khi vi bao tinh dau hanh cho hiéu
sudt va hiéu qua vi bao cao nhat. Vi vay, hon hop chat
mang v-CD : MD = 2 : 1 sé duoc chon dé 1am cac thi
nghiém tiép theo.
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3.3. Anh hudng ciia ti 1é tinh diu hanh tim b8 sung
Béang 2. Anh hudng ctia ti 1é tinh diu bé sung dén qua trinh vi bao tinh du hanh tim

Tl‘1¢ m,]h da;u Do 4m a1 Hiéu suét vi bao Hiéu qua vi bao
hanh tim bo (%) Do hoa tan (%) (%) (%)
sung (%)
2 2,5+ 0,39 90,7°+ 0,58 80,5°+ 0,60 94.8°+ 1,5
5 2,8%°+0,12 89,7°+ 0,58 80,2°+ 0,56 93,9+ 2.4
8 3,2°40,12 87,0°+ 1,00 75,6*+ 0,98 93.4°+ 1 4

Ghi chi: Trong cung 1 chi tiéu phan tich, cdc gid tri ¢ cung it nhat mot chir cdi thi khong kbac nhau ¢ muc y nghia 5%

Mot s6 cong bo trude day cho thay, ti 1é tinh dau
c6 anh hudng rat lon dén dic tinh cta bot vi bao sau
khi sdy va nong do tinh dau duoc thit nghiém vao
khoang 0,5 - 15% so voi khoi lwong chat mang [14,
17]. Vi vay, dé khao sat anh hudng ctia ti 1é tinh dau,
nghién cttu tién hanh khao sat véi 3 ti 1é khac nhau 2,
5 va 8%. Két qua & bang 2 cho thdy, do 4m cta san
phdm c6 xu huong tiang lén khi ting néng do tinh
dAu tir 2 - 8% nhung ham luong & van & mtc cho phép
doi voi san pham bot (dudi 5%). Khi nong do 2% thi
do 4m 2,5% va & 8% thi do am 3,2%. Nguyén Phu
Thuong Nhan va cs (2019) [17] cho rang, khi vi bao
tinh dau sa & nong do 0,5 - 2% thi d6 4m tang tir 3,63 -
4,42%. Nguyén nhan c6 thé 1a do nong do6 tinh dau
tang lén dan dén do nhot ctia dung dich cao nén thoi
gian say lau hon, qua trinh liéen két bao pht lén vat
lieu 16i xay ra cham hon do d6 do 4m caa bot thu
duoc tang len.

Bén canh d6, do hoa tan c6 xu hudéng ti 1é
nghich voi @0 4m va giam nhe khi ham luong tinh
dau ting. Cu thé 1a cac mau tinh dau 2% co do hoa
tan cao nhat 90,7% va mau c6 do hoa tan thap nhat la
87% khi st dung nong do tinh dau 8%. Piéu nay co6
thé giai thich do ban chat tinh dau la cac chat 16ng ki
nudc va khong tan trong nuéc, khi tang ham luong
tinh dau sé lam giam d¢ hoa tan ctia hén hop véi chat
mang.

Noéng do tinh dau la yéu t6 anh hudng nhiéu
nhat dén hiéu qua vi bao va duoc ching minh trong
nghién cttu vi bao dau sim chanh ctia Huynh va cs

(2008) [18], khi stt dung tinh bot bién tinh, MD va
whey protein c6 dac, MD lam vat lieu tuong (chat
mang). Két qua cho thay, khi nong do6 tinh dau ting
thi ham tuong tinh dau bé mat ting dan dén hiéu qua
vi bao giam, hiéu qua vi bao cao nhat 1a 94,8% & nong
do 2% va thap nhat 1a & nong do 8% (93,4%). Ham
lwong dau thap hon dan dén do nhét nhii trong thap
hon, 1am gidm su khuéch tan cta cac giot dau bén
trong hat nguyén t va gay kho khan trong viéc di
chuyén dau lén bé mat hat trong qua trinh say [15].

Hiéu suit ctia qua trinh vi bao c6 xu huéng giam
khi tang i Ié tinh dau phéi tron. O' mau chi stt dung 2%
tinh dau cho hiéu suat cao nhat la 80,5%, mau stt dung
8% tinh dau c6 hiéu suat thiap nhat (75,6%). Két qua
tuong tu da bao cao khi vi bao tinh dau Lavandula
officinalis (hoa oai huong) bang siy phun. Nong d¢ tinh
dau L. officinalis cao hon dan dén hiéu suat vi bao thap
hon do lam gidm kha nang bao phi1 cac giot tinh dau
ctia vat liéu vi bao [19]. Nguyén nhan c6 thé 1a do ham
lwong tinh dau tang lén dan téi cac dau ki nuoc cia
tinh dau khong vao hét duoc bén trong cac khoang
ctia CD va khong duoc bao boi mang ludi lien két ctia
chat mang MD.

Mic khac, khi xit 1i thong ké ANOVA cho thay,
cac mau 2 va 5% khong co6 su sai khac mtrc y nghia
a=5%. Vi vay, da chon mau 5% dé thuc hién cac thi
nghiém tiép theo.

3.4. Anh huéng ctia nhiét do sdy

Béng 3. Anh hudng ctia nhiét do sdy phun dén qua trinh vi bao tinh ddu hanh tim

Nhiét do sdy °C) | Do &m (%) Do hoa tan (%) | €Y sg,zt)“ bao | Hiéu ‘%ﬂ/i‘)“ bao
160 2,8°+£0,12 89,7°+ 0,58 80,2°+ 0,56 938+ 2.4
170 24°+0.13 90,1°+ 0,52 82.6°+ 0,61 94,77+ 1,3
180 1,9°+0,13 91,6°+ 0,30 82.2°+ 0,58 92,37+ 0,6

Ghi chu: Trong cung 1 chi tiéu phan tich, cdc gid tri co cung it nhat mot chir cdi thi khong khac nhau & mitc y

nghia 5%.

Nhiét do say anh hudng rat lon dén cac dic tinh
ly hoa ctia san phdm nhu: Do 4m, do hoa tan, kich

thudc hat, hiéu suat thu hoi va ham luong cac hop
chat sinh hoc. Tuy vao nguyén liéu, nang suat cta
may sdy ma chon nhiét do say phu hop. Theo két qua
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ctia mot s6 nghién cttu, nhiét do sy phun khoang
100 - 200°C [5, 6]. Vi vay, nghién ctru nay tién hanh
khéo sat anh huong ctia nhiét do sdy dén qua trinh vi
bao tinh dau hanh tim & 3 muc nhiét do 160, 170 va
180°C. Két qua bang 3 cho thay, do 4m ctia bot vi bao
O tat ca cac cong thic thi nghiém déu nhé hon 5%.
Do 4m ctia bot vi bao thap nhat 1,9% & nhiét do 180°C
va do 4am cao nhat 2,8% ¢ nhiét do 160°C. Két qua nay
tuong te nhu két qua nghién ctu cia Vo Pham
Phuong Trang va cs (2023) [20], khi sdy phun bot
khé qua & nhiét do tir 140 - 160°C, do 4m gidm tix
6,62% xuong 4,33%. Két qua nay ciing phu hop voi
nguyeén ly qua trinh sdy: khi nhiét do sdy cang cao thi
kha nang truyén nhiét ctia tac nhan khong khi néong
vao nguyeén liéu sé cang nhanh. Do d6, do 4m trén bé
mat vat liéu say sé boc hoi nhanh hon so voi nhiét do
thap. Cam quan so bo bot vi bao cho thay, mau bot
duoc say ¢ 180°C c6 hién tuong chay, bam trén thanh
buédng say. Diéu nay c6 thé anh huong dén mui va vi
ctia bot. Nguoc lai, mau bot duoc sdy & nhiet do
160°C c6 dd 4m cao hon va c6 hién tuong bam dinh
thanh timg mang & thanh budng sdy. Nhu vay, tir
nhitng khao nghiém thuc t€ nghién ctu lwa chon
mtc nhiét do thich hop 1a 170°C @é thuc hién qua
trinh siy phun.

Hinh 1. Hinh chup SEM ciia bot vi bao tinh ddu hanh

1,92 -30,8 um.

Do hoa tan cta bot vi bao thu duoc & cac nhiét do
sdy khac nhau ti 1é nghich v6i do 4m. Két qua cho
thay, mau c6 do hoa tan cao nhat tai 180°C (91,6%),
mau c6 do hoa tan thap nhat (89,7%) & nhiét do 160°C.
Mait khac, theo két qua xtt ly thong ké cho thay, 170,
180°C khong c6 su khac biét so voi cac mau con lai.
Vi vay, nghién cttu lua chon nhiét @6 170°C cho qua
trinh sdy phun dé vi bao tinh dau hanh tim.

Hiéu suat va hiéu qua vi bao duoc ghi nhan cao
nhat & mau say 170°C. Két qua xt ly thong ké cho
thay rang, khong c6 su khac biét gitta hai mau 180 va
170°C. Dé tiét kiem nang luong, nghién ctru chon
nhiét do say la 170°C.

3.5. Panh gia dic trung, tinh chat ctia bot vi bao
tinh ddu hanh

Két qua ¢ hinh 1 cho thdy, hat vi bao tinh dau hanh
tim hinh cau khong déu, bé mat tron hodc nhan, kich
thude nho hon 40 um (khoang 5 - 40 um). Két qua nay
ciing phu hop véi két quéa nghién ctru ciia Hermanto va
cs (2016) [10], kich thuoéc ctia hat vi bao tinh dau qué
tao duoc bang phuong phap sidy phun st dung
arabic/MD lam chat mang c6 kich thuoc dao dong ti

Bang 4. Kha ning khir géc tir do DPPH ciia tinh ddu hanh tim, dich chiét bot vi bao tinh dau hanh tim va

vitamin C
Tinh dau hanh tim Bot vi bao tinh dau hanh tim Vitamin C
Khi ning Phﬁg?i;;mh y =0,3777x+39,022 y = 0,3546x +28,812 y = 0,4042x + 40,32
k}tll‘; (i‘)’c R 0,99 0,9831 0,9988
- ICs (ng/ml) 29,07 59,75 23,94

Hoat tinh khir goc tv do DPPH duoc xac dinh
thong qua gia tri ICy,. IC,, cang thap, hoat tinh khtr goc
tu do ctia hop chat can phan tich cang cao. Yin va
Cheng (1998) [21] da chiing minh hoat tinh khang oxy
hoéa ctia tinh d4u do cac hop chat Ivu huynh nhu allyl
methyl trisulfide, diallyl disulfide gay ra. Két qua bang

4 cho thay, mau do6i chimg vitamin C la chat chong
oxy héa manh nhat voi gia tri IC,, 1a 23,94 pg/ml.
Tiép theo tinh dau hanh tim voi gié tri IC;, 1a 29,07
pg/ml va thap nhat 1a bot vi bao tinh dau hanh tim.
Kha nang khang oxy hoéa cta bot vi bao kém hon
khoang 2 14an so voi kha nang khang oxy hda cta tinh
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dau thap. Hoat tinh khang oxy hda cta tinh dau do
nhom hydroxyl c6 trong cac hop chat polyphenol,
flavonoid va mét s6 hop chét khac quyét dinh. Tuy
nhién, trong qua trinh qua trinh sdy, dudi tac dung
ctia nhiét do, da co su that thoat cac hop chat c6 hoat
tinh sinh hoc, vi vay kha nang khang oxy hoa ctia bot
vi bao tinh dau hanh tim yéu hon so véi tinh dau.

4. KET LUAN

Ung dung ky thuat sdy phun voi hén hop chat
mang y-CD : MD = 2 : 1 lam vat liéu tuong, voéi ti 1&
tinh dau hanh st dung 1a 5% va nhiét do sy la 170°C
c6 thé tao ra bot tinh dau hanh véi hiéu suat va hieu
qua vi bao cao 1an luot 1a 82,6 va 94,7%. Bot tinh dau
vi bao tinh dau c6 do 4m thap (2,4%), do hoa tan cao
(90,1%), gitr duoc kha niang khang oxy hoa voi IC,, 1a
59,75 pg/ml. Bot vi bao tinh dau c6 dang hinh cau,
c6 kich thuwoc duwdi 40 um. Kha nang khang oxy hoa
ctia tinh dau hanh nho sy hién dién caa cac nhéom
disulfides, trisulfides va tetrasulfides trong tinh dau.
Viéc tao ra bot tinh dau hanh gitt dugc kha ning
chong oxy hoa mé ra huéng tng dung bot tinh dau
nhut mot phu gia trong nganh cong nghé thuc phidm
& Viét Nam.

LOI CAM ON

Nhom tic gid cam on sw ho tro tai chinh tir Bo
Gido duc va Pado tao thong qua Pé tai nghién cuu
Khoa hoc va Cong nghé cap Bé nam 2024 voi ma so
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cam on Phong thi nghiém M4y thuc pham, Khoa Co
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MICROENCAPSULATION OF SHALLOT ESSENTIAL OILS USING SPRAY DRYING TECHNIQUE
Nguyen Thi Van Anh?, Tran Viet Tai Duc?, Nguyen Thi Hoang Vy?,
Vo Thi Thu Hang?, Pham Xuan Phuong?!, Nguyen Duc Chung!, Nguyen Van Toan?
1 Faculty of Engineering and Food Technology,
University of Agriculture and Forestry, Hue University
?Carlsberg Vietnam Breweries Limited
3C.P. Vietnam Corporation, Branch 2 in Binh Dinh province
Summary
This study aimed to investigate the effects of some wall materials and microencapsulation technological
parameters on the quality of microencapsulated shallot essential oil powder. The study was conducted with the
carriers of o-CD, a-CD : MD (2 : 1), y-CD, y-CD : MD (2 : 1), the added essential oil ratio of 2%, 5%, 8% and inlet
air temperatures of 160°C, 170°C, 180°C. The microencapsulation process used a spray dryer with a centrifugal
nozzle (pump rate of 30 ml/min, rotating disc speed of 22,000 rpm), shallot essential oil was calculated to mix
with the carrier and water to ensure dry matter concentration of 20°Bx, stirred at 1,200 rpm for 5 minutes at
room temperature. Then the mixture was spray-dried. Microencapsulated shallot essential oil powder was
analyzed for moisture, solubility, encapsulation efficiency and microencapsulation efficiency. In addition, the
essential oil powder was also evaluated for its antioxidant capacity using the DPPH free radical scavenging
method. Analytical results showed that the carrier of y-CD : MD with a ratio of 2 : 1, an additional essential oil
ratio of 5%, and a spray drying temperature of 170°C produced microencapsulated powder with high
microencapsulation efficiency of 82.6% and 94.8%, respectively. With this microencapsulation condition,
microencapsulated shallot essential oil powder had a moisture content of 2.4% and a solubility of 90.1%, the
powder particles had a spherical shape with a smooth or concave surface, the size of the powder particles
(photographed with a microscope scanning electron) were smaller than 40 pm. Microencapsulated essential oil
powder had antioxidant properties with an IC,; of 59.75 ng/ml.
Keywords: Essential oil powder, cyclodextrin, shallot, maltodextrin, encapsulation.
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