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TOM TAT:

Nghién cttu dudc thuc hién nhim khéo sat 4nh hudng clia nhiét do (75, 80, 85 va 90°C) va thdi
gian c6 quay (20, 25, 30 va 35 phiit) dé€n ham lugng cic hdp chat c6 hoat tinh sinh hoc (phenolic,
flavonoid, tannin, curcumin va carotenoids), hoat dong chong oxy héa (DPPH va FRAP) va céc

thong s6 mau sic (L, a, b) clia dich trich tir hdn hdp ngai biin, nghé va sa. K&t qua nghién cttu cho
thay, nhiét 6 va thdi gian co quay t&i wu 12 80°C va 25 phiit. Tai diéu kién nay ham lugng cic hoat
chit sinh hoc trong san phdm 1an lugt 1a phenolic 17,41 mgGAE/g, flavonoid 13,02 mgQE/g, tannin
5,66 mgTAE/g, curcumin 54,10 mg/g va carotenoids 14,93 mg/g; hoat dong chong oxy héa DPPH
81,28% va FRAP 47,34 mMFeSO,/g; gid tri mau sic L 42,08; a 6,46 va b 14,02.

T khéa: hoat chat sinh hoc, kh3 ning chdng oxy héa, ngai biin, nghé, s, cd quay chan khdng.

1. Dit van dé

Ngai biin, nghé va sa 1a nhitng gia vi chifa rat
nhiéu hoat chat sinh hoc, dugc sit dung phd bi€n
trong ché& bién & cac nudc chiu A, dic biét1a & Viét
Nam. C3 3 loai gia vi nay dugc st dung d€ niu biin
cd - mot mén an dic trung cia ngudi dan & cdc tinh
phia Nam. Ngédi bin c¢6 tén khoa hoc Ia
Boesenbergia pandurata (Roxb.) Schitr, trong thanh
phin than ré ngidi bin c6 chia flavonoid va
terpenoids c6 thé sit dung trong viéc tri bénh béo
phi, bénh nhu da day, miéng, dudng ho hap va cic
bénh ngoai da. Tinh diu ctia ngii bin c6 kh4 ning
tic ch& vi khuin, nAm mdc, nAm men, khang viém
va khang ung thu. Ngoai ra, ngii biin 14 thanh phan
gia vi ndi troi trong nAu nuéng mén in clia cic quoc
gia chau A. Dich trich ly tif ngdi biin ¢6 kha ning tic
ch& manh enzyme glucosidase va lipase tuyén tuy,
vi th€ c6 thé diéu khién mic dudng huyét sau khi
dn (Chatsumpun et al., 2017). Nghé c6 tén khoa
hoc 14 Curcuma longa, thanh phan chinh cda ct
nghé la curcumin - mot polyphenol tao mau sic cho
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ci nghé, khong hoa tan trong nudc, ether nhung
hoa tan trong ethanol, diethylsulfoxide va ciac dung
moi hitu cd khédc. Dich trich ¢ nghé c6 hoat dong
chéng ung thu, khang khuén va khang nim, ha thAp
mifc cholesterol va tc ch€ sy tap trung clia tiéu cau
vi th€ ¢ tdc dong dén bénh tim mach. Ngodi ra,
nghé con dugc xem la gia vi vang, dudc sir dung
nhu 12 thanh phan chli y&u clia cdc mén in vi mau
sdc, mli va vi clia ching. Nghé cling dugc st dung
trong cdc phuong thudc truyén théng dé€ ngin ngira
rat nhiéu bénh nhu da day, gan va cdc bénh truyén
nhiém (Hasan & Mahmud, 2014). S& (Cymbopogon
citratus (DC) Stapf.) dugc si dung nhu thdo dugc
Vi ¢6 tdc dung khang khudn, khang nim, khang
chat sinh ung thu, khdng viém, chdng oxy héa bdo
vé tim mach, chdng ho, khit tring va chdng bénh
thap khép, tri bénh d4i thdo dudng, rdi loan lipid
m4u va roi loan da day rudt, cdm cim, néng sot
va viém phdi. Ngoai ra, sa ciing dugc st dung nhu
gia vi tao thém huong va bdo quén trong niu dn
(Masuda et al., 2008).
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Co dic la mot trong nhitng gidi phap cong nghé
lam bay hoi nuéc trong dung dich, tao sdn phim c6
ndng do chat kho cao va gitip qué trinh bio quan tot
hon (Nindo et al., 2007; Belibagli & Dalgic, 2007).
Pong thdi, st dung cdng nghé nay con gidm dugc
thé tich vat liéu, ting hiéu qua kinh t&€ trong dong
g6i, van chuyén va phan phdi sin pham. Dich trich
ly tr hdn hdp nguyén liéu ngdi bin, nghé va sa
dugc co dic d€ thu hdi lugng ethanol sit dung lam
dung méi trich ly, trudc khi phdi ché cdc thanh phan
phu gia ch& bi&n thanh sdt gia vi nAu biin cd. P& thu
nhan dudc dich trich sau khi ¢6 dic cé chita ham
lugng cdc hoat chat sinh hoc, khd ning chong oxy
héa cao nhat va c6 mau sic t6t. Nghién cifu ti€n
hanh khao sit &nh hudng cla nhiét do va thdi gian
6 quay dén chat lugng dich trich dugc thuc hién.

2. Nguyén vat li¢u va phuong phap nghién ciu

2.1. Chudn bi mdu va bé'tri thi nghié¢m

- Than ct ngai bin, nghé vang va sa dugc dat
mua tai chg Long Xuyén. Chon nhirng ¢l tuci mdi,
khong bi sau bénh, hu théi, dem vé rita sach. Tién
hanh cit 1at v6i d6 day khodng 1 mm va bim nhd.
Phéi tron cdc loai nguyén liéu theo ty 1& (ngdi
biin/nghé/sa 1a 1/1/0,75), dugc trich ly & ndng do
ethanol va ty 1& dung mdi/nguyén lidu trich ly 1an
lugtla 80% (v/v) va 25/1 (v/w), v6inhiét do trich ly
1a 85°C trong thdi gian 45 phit (Nguyén Duy Tan,
2019a va 2019b). Sau d6, dich trich dugc loc qua
16p vai d€ loai ba nguyén liéu. Dich trich thu hdi
dudgc st dung cho bd tri thi nghiém ¢6 quay.

- Thi nghiém dugc bd tri hoan toan ngiu nhién
v6i 2 nhan t8 12 nhiét do c¢d quay (75, 80, 85 va
90°C) va thdi gian (25, 30, 35 va 40 phiit) v6i 3 1an
ldp lai. Téng s6 nghiém thic 1a (4 x 4 = 16
nghiém thic) va tdng s6 mau thuc hién (16 x 3 =
48 miu). Mdi miu (500 ml hdn hgp dich trich)
dudc co6 quay trong thi€t bi (IKA RV10, Han
Qudc), v6i tdc do quay clia binh cAu 20 vong/phiit
va 4p sud't 200 mbar. Sau khi ¢d quay véi nhiét do
va thoi gian nhu bd tri cdc miu duge dem phan
tich ham lugng cdc hdp chit sinh hoc (phenolic,
flavonoid, tannin, curcumin va carotenoids), xac
dinh hoat dong chong oxy héa thong qua phucong
phéap (DPPH va FRAP va do cdc thong s6 mau sic
(L, a,b) ctia sin phdm.

2.2. Phuong phdp phdn tich cdc chi tiéu

- Ham lugng cdc hop chdt sinh hoc: phenolic
dugc phan tich theo phuong phdp Folin-Ciocalteau
(Hossain et al., 2013), k&t qua thé hién 12 milligram
duong lugng acid gallic trén gram chat khd

(mgGAE/g DM); flavonoid dugc phan tich theo
phuong phdp Aluminium chloric colormetric
(Eswari et al., 2013), k&t qud thé hién 1a milligram
duong lugng quercetin trén gram (mgQE/g DM);
tannin dugc phdn tich theo phuong phdp Folin-
Denis (Laitonjam et al., 2013), k&t qua thé hién
milligram duong lugng acid tannic trén gram
(mgTAE/g DM); curcumin dudc phéan tich theo
phuong phdp so mau ctia Himesh et al. (2011), két
qué thé hién 1a mg/g; carotenoids dugc xac dinh
theo phuong so mau ctia Ghosh et al. (2018), két
qua thé hién 12 mg/g.

- Hoat dong chdong oxy héa in vitro: dudc xac
dinh thong qua phuong phap déanh gid kha nang khir
gdc tw do DPPH (Adedapo et al., 2009) va kha ning
khtr sit FRAP (Aluko etal., 2014).

- Po mau sic (L, a, b) cia sdn phdm bing thiét
bi do mau colorimeter va d6 khac mau tdng E dugc
tinh todn theo cong thic (Sharma etal., 2013):

AE=(Ly—L")* +(ag—a")*+(by—b")*

2.3. Phuong phdp xit Iy 56 ligu

S dung phAin mém Microsoft Excel va phin
mém Statgraphics Centurion XVI d€ tinh todn xay
dung céc phuong trinh hdi quy, vé& dd thi bé mit dap
ung va contour, phin tich phuong sai ANOVA,
ki€m tra miic d6 khic biét ¥ nghia clia cic nghiém
thire thong qua LSD (Least Significant Different).

3. Két qua va thio luan

3.1. Anh huéng dén cdc hop chét sinh hoc va
hoat dpng chong oxy héa

Co déc dich trich thyc vat [a mdt qua trinh nhay
cdm, nhiéu thanh phin trong dich trich thudng
khong 6n dinh vé phuong dién héa hoc, ngay ca &
nhiét do vira phdi. Hon nifa, chat lugng clia cdc san
phdm c6 dic phu thudc vao ciu tric clia cdc chit
tao mui va hgp chat sinh hoc trong dich trich ban
diu, cling nhu nhiét dd va thdi gian c6 dic sin
phim. K&t qui nghién ctu cho thiy, nhiét do va
thoi gian c6 quay c6 dnh huéng rat I6n dén sy duy
tri ham lugng cdc hgp chat sinh hoc (phenolic,
flavonoid, tannin, curcumin va carotenoid) va hoat
dong chong oxy héa (DPPH va FRAP) clia sin
pham (P <0,05).

K&t qué nghién cifu con cho thdy ham lugng
cdc hgp chit sinh hoc trong sdn phim gidm din
khi ting nhiét d6 cd quay tir 75 d&€n 90°C, cu thé
phenolic gidm tir 17,30 xudng 15,53 mgGAE/g
chat kho (DM), flavonoid gidm tir 12,74 xudng
9,96 mgQE/g DM, tannin gidm tir 5,52 xudng 4,17
mgTAE/g DM, curcumin gidm t&¢ 51,81 xudng
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39,66 mg/g DM; carotenoids gidm tir 14,81 xuéng
11,32 mg/g DM. Tuong tu, khi kéo dai thdi gian cd
quay tir 20 1&én 35 phit, cdc hgp chat phenolic,
flavonoid, tannin, curcumin va carotenoids ciing
giadm 1an lugt 17,11 xuéng 15,43 mgGAE/g DM;
12,42 xudng 10,18 mgQE/g DM, 5,18 xudng 4,73
mgTAE/g DM; 52,68 xudng 40,87 mg/g DM va
14,60 xudéng 12,90 mg/g DM. Qua s6 liéu ndy cho
thdy hgp chat phenolic, curcumin chiu tic dong
cia nhiét do va thdi gian cd quay tuong duong
nhau v6i sy hao hut 1an lugt 10,23% va 9,82%;
23,45% va 22,34% do nhiét do va thdi gian. Trong
khi d6 hgp chat flavonoid, tannin va carotenoids
chiu tdc dong ctia nhiét @6 nhiéu hon thsi gian 1an
lugt 1a 21,82% va 18,04%; 24,45% va 8,68%;
23,57% va 11,64%. Bén canh d6, khd ning ch6ng
oxy h6a DPPH va FRAP ciing gidm khi ting nhiét
do6 cd quay, cu thé DPPH gidm tir 79,12 xudng
63,62% va FRAP gidm tr 45,73 xudng 31,75
mMFeSO,/g. Tuong tu, khi kéo dai thsi gian co
quay kha ning khit géc ty do DPPH gidm tir 77,28
xudng 69,54% va kha ning khir sit FRAP gidm tr
41,67 xudng 37,20 mMFeSO,/g. Qua két qua nay
cho thdy hoat dong chong oxy héa DPPH va
FRAP chiu tic dong clia nhiét do nhiéu hon thdi
gian, su hao hut 1an lugt 1a 19,59% va 10,01%;
30,57% va 10,73%. Theo nghién citu cua Krifi et
al. (2000) va Kwok et al. (2004) cho thdy qu4 trinh
c6 dic thudng dnh hudng chat lugng mau sic clia
san phdm va gy ra su hao hut cdc hgp chit sinh
hoc. Qud trinh boc hdi thudng lam mat ham lugng
anthocyanin va cdc phytochemicals khic (Kwok
etal.,2004). (Bang 1)

Ngodi ra, tif s liéu thu thap st dung phAn mém

Statgraphics Centrious XVI xay dung cic phudng
trinh hdi quy dé€ du dodn sy thay ddi cda ham
lugng cdc hgp chat sinh hoc (phenolic, flavonoid,
tannin, curcumin va carotenoids) va hoat dong
chéng oxy héa (DPPH va FRAP) clia sin phim
theo nhiét do va thdi gian cd quay da khao sit.
Phuong trinh xay dung ¢6 dang bac hai Z=a + bX
+cY +dX2 + eXY + Y2, v6i hé s6 xdc dinh tuong
quan R2, R?,g; déu 16n hon 84% va gid tri P < 0,01
(Bang 1). Theo Guan va Yao (2008), cic md hinh
hdi quy c6 hé s6 xdc dinh tuong quan R2 > 0,80 ¢
st twong thich t6t gitta mo hinh va thyc nghiém. Vi
vy, c¢6 thé st dung cdc phuong trinh nay d€ du
dodn sy bi€n d6i ham lugng clia cdc hgp chit sinh
hoc va hoat dong chdng oxy héa clia sin phaim
theo nhiét dd va thdi gian co quay, sy bi€n d6i nay
c6 thé nhin thay o qua cac dd thi bé mit dap tng
va contour (Hinh 1).

3.2. Anh huéng dén cdc thong sé mau sdc

Nghién cttu x4c dinh c4c thong s6 mau sic clia
san phdm (L, a, b) va tinh todn d6 khiac mau tdng
E, k€t qua phan tich thdng ké cho thdy gi4 tri mau
sdc L, a, b c6 xu huéng gidm lan lugt 43,25 xudng
42,15; 5,17 xudng 4,53 va 15,06 xudng 13,87 khi
kéo dai thdi gian c6 quay. Ngudc lai, cdc thong s6
mau sic nay gia ting khi ning cao nhiét do cd
quay l1an lugt 38,98 1én 45,80; 2,15 1én 5,85 va
10,34 1&n 17,34. Diéu nay cho thdy nhiét do tic
dong 1én céc thong s6 mau sic hon thdi gian cd
quay, vi nhiét dd cao dung moi boc hoi nhiéu ndng
dd chat khd ting nhanh 1am gia ting cdc gid tri a
dd sdng va b vang sdng, kéo theo ting gid tri L.
Do khdc mau tdng E c6 xu huéng ngudc lai vdi gid
tri d6 sdng L clia sdn pham. K&t qua nghién ciu

BAng 1. Cac phuong trinh hdi quy du dodn su thay ddi ham Iudng céic hdp chdit sinh hoc
vé khé ndng chéng oxy héa cta dich trich theo nhiét dé va thdi gian cé quay

Cac phuong trinh hoi quy R? (%) R2,4(%) | P-value
Phenolics (mgGAE/g) =-13,920 + 0,647X + 0,825Y - 0,004X2 - 0,009Y2 - 0,005XY 97,7737 | 95,1277 | 0,0000
Flavonoid (mgQE/g) =-73,752 + 1,937X + 1,185Y - 0,012X2 - 0,014Y2- 0,007XY 86,3963 | 84,7768 | 0,0000
Tannin (mgTAE/g) =-39,582 + 1,055X + 0,413Y - 0,006X2- 0,002Y2 - 0,004XY 86,4547 | 84,8422 | 0,0000
Carotenoids (mg/g) =-210,145 - 0,0313X2 + 1,204Y +5,31X - 0,004Y2 - 0,013XY 89,6306 | 88,3962 | 0,0000
Curcumin (mg/g) =-612,122 + 15,125X +6,071Y - 0,088X2- 0,046Y2 - 0,053XY 95,0730 | 94,4864 | 0,0000
DPPH (%) =-564,589 + 15,874X + 2,741Y - 0,098X2 - 0,016Y2- 0,029XY 95,1748 | 94,6003 | 0,0000
FRAP (mMFeSO,/g) = -383,889 +9,927X + 4,723Y - 0,06X? - 0,032Y2- 0,04XY 87,1535 | 85,6242 | 0,0000
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Hinh 1: Bé thi bé mdt dap dng vé contour cua cdc hgp chdt sinh hoc va khé ndng
chéng oxy héa cua dich trich theo nhiét dé va théi gian cé quay
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clia Fazaeli et al. (2013) d6 12, tit c& cdc thong sd
mau Hunter (L, a, b) gidm theo thsi gian c¢6 dic.
Quéa trinh boc hoi thudng dnh hudng dén chat
lugng mau sic trong thuc phim (Kwok et al.,
2004). K&t qua nghién citu ciia Assawarachan and
Noombhorn (2008) bdo cdo ring véi sy ting nhiét
dd va thoi gian c6 dic, nu6c khom sdm hon va

tudng Gng vGi su gidm L va nhiét dd c¢6 dnh hudng
ddng k& 1én mau sic clia sdn phdm c6 dic. Nhung
k€&t qua nghién cttu hién tai khi ting nhiét do co
quay thi ndng d6 chat kho ting (Iam sdn pham c6
mau vang sdng hon) nén cdc gid tri mau sic L, a
va b ting. Vi day 1a dich trich ethanol tir hdn hop
ngdi bin, nghé va si khong c6 nhiéu dudng nhu
nudc qua.

4. K&t luan

K&t qué nghién citu cho thiy nhiét do co6 quay
c6 anh hudng dén cdc hoat chat sinh hoc
(phenolic, flavonoid, tannin, curcumin va
carotenoids) va hoat dong chong oxy héa (DPPH
va FRAP) nhiéu hon thdi gian c6 quay. Trong qué
trinh ¢6 quay hdu hét cdc hoat chit sinh hoc va
hoat dong chéng oxy héa gidm. Nghién cttu xdc
dinh dugc nhiét do va thdi gian ¢ quay t6i uu 1a
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80°C trong thsi gian 25 phit. Tai diéu kién cd 54,10 mg/g va carotenoids 14,93 mg/g; hoat dong
quay nay ham lugng cdc hoat chit trong sdn phdm  chdng oxy héa DPPH 81,28% va FRAP 47,34
1an lugt 12 phenolic 17,41 mgGAE/g; flavonoid ~ mMFeSO4/g. Ngoai ra, gid tri cdc thong sd mau
13,02 mgQE/g; tannin 5,66 mgTAE/g; curcumin sicla . 42,08;a6,46vab14,02m
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ABSTRACT:

The study is to examines the impacts of temperature (75, 80, 85 and 90°C) and evaporation time
(20, 25, 30 and 35 minutes) on the content of bioactive compounds (phenolic, flavonoid, tannin,
curcumin and carotenoids) and antioxidant activities (DPPH and FRAP) of recovered extracts from a
mixture of fingerroot, turmeric and lemongrass. The study’s results show that the optimum
temperature and evaporation time are 80°C and 25 minutes, respectively. At these optimal conditions,
the content of bioactive substances including phenolic, flavonoid, tannin, curcumin, carotenoids,
antioxidant activity DPPH and FRAP in the obtained sample are 17.41 mgGAE/g, 13.02 mgQE/g, 5.66
mgTAE/g, 54.10 mg/g, 14.93 mg/g, 81.28% and 47.34 mMFeSO,/g, respectively. In addition, the
measured color parameter values of this obtained sample are L. 42.08, a 6.46 and b 14.02.
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