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Tom tit
Chat lwong cua tinh dau gumg chiu tac dong 16n bai cac cach xir Iy nguyén liéu truéc  Nhan 16/06/2025
khi trich ly tinh dau. O nghién ctu nay, chét lugng tinh dau gimg thu hdi tir ging da Puogc duyat  05/09/2025
dwoc giam do 4m bang céch sdy bom nhiét so v4i tinh dau gung thu nhan tir nguyén  Cong bé 30/10/2025
liéu gig tuoi da dugc so sanh boi hiéu suat thu hoi tinh dau, mat do va thanh phan
cac hop chét hitu co dé bay hoi. Nghién cau cho thay rang tinh dau girng thu hoi tir
gimg duoc siy bom nhiét khong chi gitip gia ting hidu suat thu hoi ma con ca sé luong Tu khéa

va ty 1& cac hop chat dé bay hoi trong tinh dau gung. Tiép theo do, tinh dau girng thu
duoc tir nguyén lidu siy bom nhiét duoc st dung dé bd sung vao mang pectin-alginate
& cac ty 1& (0; 0,5; 1,0; 1,5%). Cac tinh chét vat ly, ciu tric va hoat tinh sinh hoc cua
mang da duoc khao sat. Viéc bd sung tinh dau gung gidp cai thién dang ké do day va
d6 gian dai tai diém dut cia mang, dong thoi 1am ting kha nang can sang, khién mang
tro nén mo va c6 mau vang hon. Nguoc lai, ham luong tinh dau gimg gia tang dan dén
su suy giam céc chi tiéu nhu d6 4m, do hoa tan trong nudc va kha ning thim hoi nuéc
ciia mang. Dac biét, hoat tinh chdng oxy héa ciia mang dwoc nang cao khi ting ndng
d6 tinh dau gung bé sung.

kha ning chdng oxy héa,
mang pectin-alginate, say
bom nhiét, tinh dau girng,
tinh chat hoa ly
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1. Pit van dé

Gimng (Zingiber officinale) 1a cay than mém thich hop
v6i diéu kién khi hau nhiét d6i, can nhiét doi va én doi.
Girng 1a mot trong nhirng loai gia vi phd bién c6 tiém
ning xuét khau ctia Viét Nam. Tinh dau gimg 14 cac hop
chat hiru co dé bay hoi c6 mui thom dic trung duoc
chiét tir than ré gimg (twoi hodc kho). Chong oxy hoa,
han ché nhiém tring, chng viém, chéng ung thu, giam
dau va giam ho la mot sb tac dung tich cuc da duogc
chimg minh & gimg va tinh dau gimg.

Céc phuong phéap say kho trudce khi chiét xuét tinh dau
da dwoc chimng minh vé kha nang han ché mét chit dinh
dudng, thay d6i mui thom, han ché bién d6i mau sic va
phat trién cac san pham chong oxy hoa [1]. Cac hop
chét hitu co d& bay hoi ctia tinh du c6 thé bi giam hoic
dugc ting ndng d6 do anh hudng ctia cac cach xir 1y ban
dau khac nhau. Mdi loai phuong phap tién xir Iy déu c6
co ché khac nhau trong viéc truyén niang lugng véi toc
d6 va thoi gian khac nhau vao nguyén liéu. Viéc nay
dan dén nguyén liéu s€ c6 mot s6 bién ddi v& dic tinh
cAu truc, vat ly, co hoc va nhéat 1a cac phéan tng héa hoc
va sinh hoc khong thé dao nguoc [2].
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Céc mang tong hogp c6 ngudn gdc tir polysaccharides la
loai vat liéu dong gbi thuc phdm co chirc ning phan hiy
sinh hoc, giam tac dong dén maéi trudng. Thém vao do,
pectin va sodium alginate 1a hai vat liéu duoc ung dung
nhiéu trong viéc tao mang bao bi thuc pham do tinh phd
bién, dic tinh chirc ning twong dbi tot va mir 4o twong
thich sinh hoc véi nhiéu vat liéu khac. Tuy nhién, cac
mang c¢6 ngudn gdc tir pectin va sodium alginate thuong
dé bi tic dong bai moi trudng, 46 déo thép va hoat tinh
sinh hoc han ché. Do d6, dé nang cao cac dic tinh chirc
nang va hoat tinh sinh hoc ciia mang tong hop, tinh dau
gung da duogc bd sung vao mang. Pac biét, viéc thém
tinh diu vao mang co thé tao ra cac tuong tac giita tinh
dau véi polyme va chit hoa déo. Chinh cac tuong tac
nay da lam cham qua trinh giai phong cac hop chat sinh
hoc trong tinh dau vao thuc pham, tir d6 thoi gian sir
dung thuc phdm duoc kéo dai [3].

Nghién ciru nay danh gia chit lugng ciia tinh diu gimng
thu nhan tir nguyén liéu girng twoi so v6i chét lugng tinh
dau girng thu nhén tir gimg d3 duoc sdy bom nhiét thong
qua hiéu suét thu hdi, mat d6 va thanh phan hop chat
hitu co d& bay hoi c6 trong tinh dau girng. Ngoai ra, anh
hudng cua tinh dau gimg & cac ndng d6 khac nhau dén

@ Pai hoc Nguyén TAt Thanh

P


https://doi.org/10.55401/b6n9ep68
mailto:nhknguyen@ntt.edu.vn

280

cac déac tinh hoa 1y, vat 1y, hoat tinh khang oxy hoa cua
mang pectin-alginate ciing dugc danh gia.

2. Nguyén li¢u va phwong phap nghién ctru

2.1. Nguyén liéu dung trong nghién ciru

Gimg Sé dat d6 tudi sinh truong sau khi trong 8 thang
va duge thu mua tir khu vue Pik Lik. Gung dugc bao
quan ¢ noi thong thoang, mat mé voi thoi gian luu tri
khong qué 3 ngay trudc khi tién hanh khao sat. Cac mau
gimg duoc chia thanh hai phan dé xir 1y, phan thtr nhat
dugc sir dung ¢ trang tuoi dé chiét xuat tinh dau, phan
thir hai dugc sdy bang thiét bi siy bom nhiét ¢ 45°C,
v6i toe do gio 0,4 m/s trong 16 gio, sau d6 ging duge
xay thanh bdt dugcc thu nhén qua sang véi duong kinh
0,5 mm dé trich ly tinh dau.

Pectin dugc san xuét boi cong ty HiMedia Laboratories
Pvt. Ltd. (An bg), ¢ dang bot mau tréng. Dung dich
pectin dugc chuan bi véi ndng do 5% (w/v) bang cach
hoa tan 1 g pectin trong 20 mL nudc cat. Pectin dugc
hoa tan bang cach khudy tir & nhiét 6 50°C trong vong
12 gio.

Sodium alginate c6 ngudn gdc tir HiMedia Laboratories
Pvt. Ltd., An 9. Sodium alginate dang bot, mau tréng
nga. Dung dich alginate nong d6 2% (w/v) duoc thuc
hién bang cach khudy tir 1 g alginate trong 50 mL nudc
cit & 50°C trong 12 gio.

2.2. Phuong phap nghién ciu

2.2.1. Quy trinh trich ly tinh dau

Céac mau gimg (tuoi va bot kho) duge chung cat tinh
dau bang phuong phap 16i cudn hoi nudc bang thiét b
Clevenger-type. Ty 1é dung méi (nudc) so vdi nguyén
liéu tuoi 1a 2:1 (L/kg) dugc ap dung. Qua trinh chung
cat dugc thyc hién ¢ 130°C trong 180 phut, tinh tir thoi
diém xuét hién giot tinh ddu dau tién. Tinh dau sau thu
nhan duoc loai bo nudc bang sodium sulfate va -4°C 14
nhiét d6 bao quan tinh dau cho dén khi tién hanh phan
tich.

2.2.2. Quy trinh tao mang tong hep

Dung dich pectin (5% w/v) va sodium alginate (2%
w/v) duge phéi tron dé tao thanh hdn hop pectin—
alginate. Glycerol duoc bo sung vao hdn hgp nhu mot
tac nhan héa déo. Tinh dau gimg dugc phén tan dong
déu trong dung dich tao mang nho sir dung chit hoat
dong bé mat Tween 80. Bang 1 thé hién ty 1& cac thanh
phan trong dung dich tao mang. Hon hop sau d6 duoc
dong nhat ¢ toc do 15.000 vong/phut trong 3 phut. bang
may ddng hoa. Tiép theo, dung dich dugc xir 1y siéu 4m
& 35°C trong 5 phut dé pha v cac bot khi sinh ra trong
qué trinh tron. Luong dung dich 15 mL duoc rot vao
c4c dia petri nhya vo trung (duong kinh 9 cm) va sdy
kho trong ti sdy ddi lwu & 45°C trong vong 48 gid. Sau
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khi sy, cac mang sinh hoc duoc tach khoi dia petri va
bao quan ¢ 25°C, trong diéu kién d6 4m tuong dbi 50%

(RH).

Bang 1. Thanh phan dung dich tao mang

Nong Khoi lugng céc thanh phan (g)
do tinh  Dung Dung
dau dich dich Tinh
\ - . Tween N
gung pectin  sodium Glycerol 80 dau
trong (5% alginate gung
mang wiw) (2% wiw)
1,5% 43,13 3,13 2,50 0,50 0,75
1,0% 43,25 3,25 2,50 0,50 0,50
0,5% 43,38 3,38 2,50 0,50 0,25
0,0% 43,50 3,50 2,50 0,50 0,00

2.3. Phwong phap phén tich

2.3.1. Hiéu suat thu hai va mat dé tinh du girng
Hiéu suét thu hdi va mat do cua tinh dau gung dugc xac
dinh theo cong thirc [4]:

A x " my
Hiéu suit thu hoi (%) = (—

ml) x100 (1)
trong d6, m; 1a khdi lugng nguyén liéu ban dau (g), va
m; 1a khéi lugng tinh dau thu duoc sau qua trinh chiét
xuit (g). Pé xac dinh mat do tinh dau gimg, dung binh
ty trong ké (pycnometer) & 20°C [5].

Dau tién, hidu chuin binh biang nudc cit dé xac dinh thé
tich chuan. Sau d6 can binh rng, d6 day tinh dau da
duoc khtt bot khi, can lai. Mat d6 tinh dau p (g/ml) duoc
tinh theo cong thuc:
M= My
Py , (2)
trong d6 mz va my lan luot 1a khoi lugng (g) ctia binh
chira tinh dau va binh rdng, V 1a thé tich pycnometer
(mL). Két qua ghi & 20°C, don vi g/ml.

2.3.2. Sic ky khi — khéi pho

M3u tinh diu gimg (tuoi, va sy bang bom nhiét) dugc
dwa qua hé thong sac ky khi ghép khéi phd (GC-MS),
sir dung thiét bi ciia cac hang Waters, Agilent va Pal
RSI dé phan tich thanh phan bay hoi. Cot mao quan DB-
SMS (30 m x 0,25 mm ID, l6p pht pha tinh day 0,25
um) duoc sir dung dé phén tich. Khi mang heli duogc st
dung vé6i toc do dong khong ddi 1a 1 mL/phut. Mau
phan tich dugc chuén bi bang cich pha lodng tinh dau
gung theo ty 1€ 1:100 (v/v) trong n-Hexane, sau d6 bom
tu dong 1 pL vao hé thong.

2.3.3. P§ day, do bén kéo va dd gidn dai khi dit caa
mang

Do day ciia mang pectin - alginate duoc do bang thudc
do do day k¥ thuét s6 (Mitutoyo, Tokyo, Nhat Ban). Tai
mdi mau mang, it nhét ba vi tri khac nhau doc theo cac
canh duoc do.
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Phuong phap ASTM D 882 — 18 duoc sir dung dé xac
dinh d6 bén kéo va do gidn dai cia mang.

2.3.4. Mau sic cia mang

May CR-400 (Konica Minolta, Nhat Ban) dugc str dung
dé do mau theo hé mau CIE Lab. Cac mau dugc dit trén
tam chuan tring va cac gia tri L*, a*, va b* duogc ghi
nhan dé xac dinh tong d6 chénh léch mau (AE).

2.3.5. P$ am va kha niing hoa tan ciia mang

Mang duoc can sau khi dugc chia thanh cac manh 30
mm x 30 mm. Cac mau mang duoc sdy kho trong 24
gid & 105°C. Sau khi sdy kho, trong lugng cia cac mau
mang dugc do va dd am ctia mang dugc tinh theo cong
thirc sau [6]:

mq—m;

bo dm mang (%) = ( ) x 100 (3)

1
trong d6, my 1a khéi luong trude khi sy cua mang (g)
va m; 1a khéi luong sau khi sdy ciia mang (g).

Céc miu mang duoc sdy kho va sau d6 dugc ngam véi
25 mL nudce khir ion trong 24 gio & nhiét d6 phong, theo
quy trinh do d6 4m mang. Sau d6, mang udt dugc siy
kho, can va do hoa tan trong nudc dugc tinh theo
phuong phap dudi day [7]:

Kha nang hoa tan tan (%) = (m%:na) x 100

4)
trong d6, m, 1a khdi lwong ctia mang ban dau (trudc khi
khudy vé6i nude khir ion) (g) va ms khdi lwong mang
(sau khudy nu6c khir ion va say kho) (g).
2.3.6. P tham hoi nwéc ciha mang
Kha ning thdm hoi nudc cia mang dugc xéac dinh theo
[8]. CaCl, khan (5 g) duoc thém vao cdc. Cac miu
mang thir nghiém dugc sir dung dé bit kin cac cbe. Sau
d6, céac cbe duoc gilr trong ti dugc diéu chinh d6 4m va
nhiét d0. Sau mdt ngay, trong lugng cua cde duge xéac
dinh.
Kha nang tham hoi nwéc (g.m/m?. h.kPa) =

mxd (5)
SXtXAP . .
trong d6, m 1a khoi lugng ctia nudc thém vao coc (g), d
la d6 day mang (mm), t 1a thoi gian do (h), AP la chénh
léch 4p suit cua hai mit mang (23,95 cm? kPa). S I

dién tich bé mat mang tiép xtic — don vi m?.
2.3.7. P mo ciia mang
P06 mo clia mang dugc xac dinh nhim dénh gia kha
ning can tré truyén anh sang cta mang. Miu mang
dugc cit vira v6i kich thude cuvet va do do hip thy tai
budc song 600 nm bang may quang phd UV-Vis. Do
mo duoc tinh theo cong thirc:

__ D06 hdp thu cia mang & 600 nm

Pomo = (6)

Do day mang (mm)

Trong d6, 6 hap thu 1a gia tri quang phd thu duoc tai
budc song 600 nm, con d6 day mang duoc do bang
thudc cap dién tur voi do chinh xac 0,01 mm.

2.3.8. Kha niing chong oxy hda ciia mang

Cac mau mang dugc hoa tan trong methanol va duoc
loc dé thu duoc dung dich mang. Dung dich mang (0,1
mL) duoc phan tng v6i thude thir DPPH hodc ABTS
trong 30 phut. Po hip thu cua dung dich dugc xac dinh
& budc song 517 nm (ddi voi thir nghiém DPPH) hodc
734 nm (ddi voi thir nghiém ABTS) [9].

2.3.9. Phwong phap xir Iy s6 liéu

MOi thi nghiém dugc 1ap lai ba lan. Két qua dugc phan
tich bang phuong phap ANOVA mdt nhan td va phép
thir Tukey, sir dung phan mém SPSS 22 (SPSS Inc.,
Chicago, USA).

3. Két qua va thao luan

3.1. Anh hwéng cia siy bom nhiét dén hiéu suat thu
hoi va mat d¢ caa tinh dau girng

Hinh 1 cho thiy tac dong cia ky thuat sdy bom nhiét
dén qua trinh thu hdi va dic tinh vat 1y cua tinh dau
gimg. Dit liéu thu dugc cho thiy phuong phap nay
mang lai hiéu sut thu hdi cao hon dang ké so voi mau
gimg tuoi (p < 0,05), v6i mirc ting tir 0,025% Ién xép
xi 0,17%. Nguoc lai, mat d¢ cta tinh dau & hai mau gén
nhu twong duong, khoang 0,9 g/mL, va su khac biét
khong c6 ¥ nghia thong ké. Nhu vay, qua trinh sdy bom
nhiét co thé t6i wu hiéu suét chiét xut tinh dau ma van
duy tri dugc tinh chit vat Iy ctia san pham [23]. Gia trj
mat do thu dugc cling twong thich véi cac bao cao vé
tinh dau gimg ¢ Trung Qudc va Thai Lan [10].

[ Hiéu suét thu héi ] Mat do
0,25 - - 1,0

a a

0,20 4 08

—T

0,154

T
o
o

Mat d¢ (g/mL)

0,10 4

Hiéu suét thu hbi (%)
T
o
=

0,05+ 0.2

——®

0,00 I T
Tuoi Séy bom nhiét

0,0
Phuong phép tién xir Iy

Hinh 1. Anh huong ciia nguyén lidu twoi va sdy bom
nhiét dén hiéu suit thu hdi va mat do cta tinh diu gimg.
Cdc gia tri mang ky tw khac nhau biéu thi sw khdc biét
6 ¥ nghia thong ké (p < 0,05).

3.2. Anh hwéng cia siy bom nhiét dén thanh phan
cac chat dé bay hoi ciia tinh diu girng (tiéu dé can
chinh sira phu hgp véi ndi dung)
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Két qua thé hién trong Hinh 2 cho thiy tinh dau gimng
chira 22 hop chat dé bay hoi da dugc xac dinh, bao gom:
6 sesquiterpene hydrocarbons, 1 aldehyde, 2 esters, 5
oxygenated monoterpene hydrocarbons, 2 alcohols, 1
ketone va 5 monoterpene hydrocarbons. Trong tinh dau
gimg, cac hop chat phd bién nhit 13 sesquiterpene va
monoterpene. Tuong tu, monoterpene va sesquiterpene
cling 13 hai hop chit phd bién trong tinh diu sweet
ginger (Alpinia coriandriodora D. Fang). Mot s6 hop
chat d& bay hoi dugc gia ting nhd sy bom nhiét, sb
luong cac hop chat monoterpene va sesquiterpene déu
dugc tang 1én 5, sb lugng hop chit esters duogc ting 1én
2, sb luong hop chit oxygenated monoterpene duoc
tang 1én 4. Piéu dic biét 1a hop chét sulcatone (ketones)
dd dugc phat hién trong mau tinh dau sdy bom nhiét.
Say bom nhiét giup gia tang hiéu suat thu hoi tinh dau,
do d6, dan dén su gia ting ctia sd lugng va loai hop chat
d& bay hoi trong tinh diu gimg.

[ Sesquiterpene hydrocarbons

[ A idehydes
20 4 [ Esters
[_Joxy

[ Alcohols
[ Ketones

[ Monoterpene hydrocarbons

154

104

S8 lrgng cic hop chét dé bay hoi

Twoi Sity bom nhiét

Phwong phip tién xir Iy

Hinh 2. Anh huéng ciia nguyén liéu tuoi va siy bom
nhiét dén sd lugng va loai cac hop chit d& bay hoi cta
tinh dau gimg

Hinh 3 cho thiy sesquiterpene va aldehydes (o-citral)
1a hai loai hop chat chiém wu thé nhét trong tinh dau
gimg tuoi, v6i ty 18 cua sesquiterpene va aldehydes 1an
luot 1a 53,90% va 19,8%. Bén canh do, qua trinh séy
bom nhiét di lam gia ting ty 1& cac hop chét
monoterpene (22,42%), ketones (1,31%), alcohols
(12,42%), oxygenated monoterpene  (22,85%),
aldehydes (a-citral) (20,08%); trong khi ty 1& hop chét
sesquiterpene bi giam con 17,91%. Kamal va cong su
(2023) ciing chtrng minh ring sesquiterpene 1a hop chit
chinh c6 trong tinh dau gimg tuoi Trung Qubc va Thai
Lan, tuy nhién qua trinh phoi ning va sy trong 1o da
lam giam dang ké ty 18 hop chét sesquiterpene [10].
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[_Jsesquiterpene hydrocarbons [@aidehydes [IEsters
[_Joxygenated monoterpene hydrocarbons [lllAlcohols  [llKetones

[EEMonoterpene hydrocarbons
100

-]
-]
1

-]
=3
1

18

40 —

20

T¥ I¢ cic hop chét bay hoi (%)

Twoi Sy bom nhidt

Phuong phép tién xir Iy
Hinh 3. Anh huéng cta nguyén liéu tuoi va sdy bom
nhiét dén ty 1é cac hop chat bay hoi ctia tinh dau gimg
3.3.  Anh hwéng cia ndng dé tinh dau dén tinh chit
mang tong hep
3.3.1. ¢ day mang

0,24 4

0,22

T
b /

|
e

T T T T
0,0 0,5 1,0 15

Do day (mm)
°
&
1

0,16

0,14

Ndng d tinh diu bd sung vao mang (%)
Hinh 4. Anh hudng ctia nong d6 tinh dau b sung dén
d6 day mang.
Cac gia tri mang ky ty khac nhau biéu thi su khdc biét
6 ¥ nghia thong ké (p < 0,05).
Nhu duoc thé hién trong Hinh 4, d6 day mang duoc
tang 1én dang ké khi ndng d¢ tinh dau bd sung dugc
tang. Ky nudc 1a ban chit co ban cua tinh dau. Ciu trac
mang kém chit hon khi tinh ddu gimg duogc bd sung vao
mang, didu nay 1a do cac lién két giita cac chudi dai
phan tir da bi cac giot tinh dau pha vo. Tuong tu, dd day
cuia mang pectin dugc tang Ién va khac biét c6 y nghia
khi tinh dau co xa huong dugc bd sung vao cong thirc
mang. Dg day ciia mang pectin ciling dugc tang 1én dang
ké nho viéc gia taing ham lugng tinh dau dinh huong
[11].
3.3.2. Pj bén kéo va d¢ gian dai tai diém diit
Khi tang ndng d6 tinh dau gimg trong cong thirc tao
mang dd dan dén su suy giam gia tri 46 bén kéo (Hinh
5). Piéu nay 1a do hién tuong khong dong nhét va gian
doan trong céu tric mang khi tinh dau gimg dugc bd
sung. Mat khac, gia tri d0 gian dai tai diém dat cua
mang ciing ting dang ké khi nong do tinh dau gimg
dugc tang. Diéu nay cho thiy tinh diu girng c6 tac dung
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cai thién d¢ déo va d6 gian dai tai diém dut cua mang.
Tinh déu ton tai dudi trang thai 1ong & nhiét do phong,
do do, tinh dau sé ton tai dudi dang cac giot dau nho dé
bién dang trong ciu tric mang.

[1Pd bén kéo [] P gidn dai tai diém dit

30 o - 25
d
c —F—
254 ]
b ¢ F20
—— b ab a 5\:
E 204 Ea =
é a =
z r.E
= =
g 151 =
8 Lo &
= 10 - S
& E=N
o
Ls =
5
o o

o 05 1 15
Néng d9 tinh diu b sung vao mang (%)
Hinh 5. Tac dong ctia ndng do tinh dau 1én d bén kéo

va kha nang gian dut clia mang.

Cac gia tri mang ky tu khdac nhau biéu thi sy khdc biét
6 ¥ nghia thong ké (p < 0,05).

3.3.3. CAc gia tri mau sic

—=— L*—e— a*—#—b*—e— AE

0,0 d
93 -
d d F12 |14
924 C
—0,5 4 L L
91 4 c § 10 12
¢ [t
% . 90 - =
* 8 10
89 b
-1,0 4 1 o
*
88 -| L6 |8
a
87 - *
1,54
F4 |6
86 -| éa
T T T T
0,0 0,5 1,0 15

Nong dp tinh diu girng trong mang (%)

Hinh 6. Anh huéng ciia ndng do tinh dau dén cac gia
trj mau sdc cua mang.

Cac gia tri mang ky tu khac nhau biéu thi sy khdc biét
6 ¥ nghia thong ké (p < 0,05).

Hinh 6 cho thiy cac gia tri mau sic cia mang bj tac
dong dang ké boi tinh dau gimg bo sung (Hinh 6). Gia
tri L* cao hon (46 sang cao hon) duoc phat hién 6 mang
0%. Khi nong do tinh dau gimg trong mang ting dan,
gia tri a* clia cdc mang ciing giam xudng dang ké.
Nguoc lai, khi ndng d tinh dau ting da dan dén cac gia
tri b* va AE ciia cdc mang thir nghiém ting. Su bién dbi
clia cac gia tri (L*, a* va b*) lién quan dén mau séic da
dan 1am cho gié tri AE ting. Hop chat phenol cua tinh
dau hap thy 4nh sang & budc song thap hon da dan dén
su suy giam cac gia tri L* va a*. Bén canh d6, anh
huong khong mong muédn ctia tia cyc tim dén mau sic
clia mang bao bi va chét lugng lugng dinh dudng trong
thyc pham dugc han ché boi sy suy giam gia tri L* [12].

Gia tri b* ciia cdc mau mang ting 1én khi dugc thém
tinh diu 1a do mau vang tu nhién cta tinh dau gimg.
3.3.4. P) 4m va d9 hoa tan trong nwéc ciia mang
Hinh 7 minh hoa anh hudng ciia viéc bo sung tinh dau
gimg dén d6 4m va do hoa tan trong nudc ciia mang.
Céc dit lidu cho thdy khi nong d6 tinh dau trong mang
tang da din dén sy suy giam dang ké ciia 6 4m va hoa
tan trong nudc cua cac mang thir nghiém. Piéu nay 1a
do su twong tac cac thanh phan cua tinh dau gimg véi
nhom hydroxyl cuia pectin va ban chat ky nuéc cia tinh
dau. Cac lién két chéo ctia pectin da dugc gan véi tinh
dau, do d6, 4i luc cua cac phan t¢ nudc véi
polysaccharide polymer bi giam [13].

[_1Pd 4m mang [__] P hoa tan trong nuwée cia mang

04 4 d L 25
—E ] g
c <>
25 = =
b Loo
—E s
9 2
< 20 a 3
%‘J < L1503
¢ =
E 5
15 4 =S
g b &
e
< - 10 g‘
m =
10
a g
=
[
- 5 -~
0 T T T T o
00 05 1,0 15

Nong dp tinh diu girng trong mang (%)
Hinh 7. Anh huong ctia ndng do tinh dau gimg trong
mang dén do 4m va do hoa tan trong nudc ciia mang.
Cac gia tri mang ky tu khac nhau biéu thi sy khdc biét
¢6 ¥ nghia thong ké (p < 0,05).
3.3.5. P9 thim hoi nuwée va @9 mo ciia mang
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Hinh 8. Anh hudng ciia nong d6 tinh dau dén do thdm
hoi nudc cua mang.

Cac gia tri mang ky tw khac nhau biéu thi sw khdc biét
¢6 ¥ nghia thong ké (p < 0,05).

Hinh 8 thé hién khi ndng do tinh dau gimg trong mang
tang, dan dén sy suy giam d¢ thim hoi nudc ciia mang.
Diéu nay 1 do tinh ky nuéc ciia mang duogc ting khi bd
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sung tinh déu Kha néng khUéCh tan cua nudc bl glélm [ Khi niing khir gbe t do DPPH (%) —— Khi ning khir gbc tw do ABTS (%) a0
va céac chuoi polyme tré nén kém di dong hon khi tinh 35+ d
dau dugc bo sung vao mang. Sl A | =g
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154 Hinh 10. Anh hudng ciia nong d¢ tinh dau gung
0o 05 10 s 20 deén kha nang chong oxy hoa cua mang.
Nbng d9 tinh diu girng trong mang (%) Cac gia tri mang ky ty khac nhau biéu thi sy khac biét

c6 y nghia thong ké (p < 0,05).

4. Kétluan

Hiéu sut thu hdi tinh dau gimng Sé dugc ting dang ké
nhd phuong phap siy bom nhiét. Khi ting ndng do tinh
dau gimg, cac tinh chat nhu d6 day, d6 gian dai tai diém
dat, gia tri b*, AE, d0 mo va kha nang khu géc tu do
(DPHH va ABTS) cua mang duogc tang, trong khi do
bén kéo, d0 4m, d6 hoa tan trong nuoc, do thdm hoi
nude, gia tri L*, a* giam. Viéc b sung tinh dau gimg
gitip tang do day, d6 gidn dai tai diém dut va kha ning
can sang cua mang, nhung dong thoi 1am giam do am,

Hinh 9. Anh huong ciia ndng do tinh dau gimg trong
mang dén d6 mo cia mang.

Cac gia tri mang ky tu khdc nhau biéu thi sy khdc biét
6 ¥ nghia thong ké (p < 0,05).
Anh huong cuia viée bo sung tinh dau gimg dén do mo
ctia mang dugc minh hoa trong Hinh 9. Khi lugng tinh
dau ging ting dan di din dén sy gia ting dang ké do
mo cta mang. Mot sd nghién ctru ciing bao cao viéc
tang ndng do tinh dau bd sung ciing dan dén sy gia ting
do mo ciia mang [14].
3.4. Anh hwéng cia nong dé tinh dau dén kha ning
chéng oxy héa ciia mang téng hep
Khi lugng tinh ddu girg bo sung ting da din dén sy gia
tang kha nang khtr cac gbc tw do DPPH va ABTS (Hinh
10).

d6 hoa tan trong nude va kha niang tham hoi nudc khi
ham lugng tinh diu ting.

Loi cam on: Cam on Truong Pai hoc Nguyén Tt
Thanh, Thanh phd H6 Chi Minh d3 hd trg va cung cip
co s& vat chat dé dé tai nghién clru co6 thé duoc thuc
hién thuan loi.
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Impact of heat pump drying on ginger essential oil quality and its

application in antioxidant-active pectin-alginate films
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Abstract The quality of ginger essential oil can be significantly influenced by the preprocessing methods applied to
the raw material. In this study, the effect of heat pump drying, compared to fresh ginger, was evaluated in terms of
essential oil yield, density, and volatile compound composition. The results indicated that heat pump drying improved
both the yield and the quantity and proportion of volatile compounds in the essential oil. Subsequently, the essential
oil obtained from heat pump—dried ginger was incorporated into pectin—alginate films at different concentrations
(0%, 0.5%, 1.0%, and 1.5%). The physical, structural, and bioactive properties of the films were then assessed. The
incorporation of ginger essential oil significantly increased the film thickness and elongation at break, as well as light
barrier properties, resulting in more opaque and yellowish films. Conversely, increasing the essential oil content led
to reductions in film moisture content, water solubility, and water vapor permeability. Notably, the antioxidant
activity of the films was markedly enhanced with higher concentrations of ginger essential oil.

Keywords antioxidant capacity, ginger essential oil, heat pump drying, physical properties
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