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Carotenoid are used in foods, cosmetics and medicine. Nowadays, the main
material resources are extractions from plants. The purpose of this research is to
evaluate single factors: drying temperature, ratios of solution/material (ether
petroleum), ultrasonic time, the temperature of extraction, effect to the extraction
process of total carotenoid from Pluchea indica (L.) Less. The experiments gave
corresponding results: 60 °C, 10/1( ml/g), 5 minutes, 60 °C. The evaluation of
single factors affecting extraction conditions indicates that the factors which affect
strongly to extraction process including the ratios of solution/material, ultrasonic
time, and temperature of extraction. Depending on the evaluation by Box-
Behnken method, the optimal condition for total carotenoid extraction from
Pluchea indica (L.) Less is defined with the ratio of solution/material is 10.98
(ml/g); ultrasonic time is 7.04 minutes; the temperature of extraction is 61.58 °C.
The amount of total carotenoid is 5.21795 mg/100g. This result is highly
compatible with the model.
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Thong tin bai viét Tom tat

Carotenoid tong sé da duoc sir dung nhiéu trong linh vuc thuc pham, my pham

Ngay nhgn bai:

va dugc pham. Hién nay ngudn nguyén liéu san xuat chinh 1 chiét suat tir thyuc

16/3/2021 vat. Trén co so khao st cac yéu té anh huong dén diéu kién chiét tach bang
Ngay duyér dang: phuong phap quy hoach thuc nghiém Box-Behnken da tim duoc diéu kién tdi
3/5/2021 wu qué trinh tach chiét carotenoid tong sé tir 14 cdc tan: nhiét do siy nguyén
liéu, ti 1¢ dung mdi/nguyén liéu (ete dau hoa), thoi gian siéu am, nhiét do tach
i chiét twong tng: 60 °C, 10/1(ml/g), 5 phut, 60 °C; ty 1é dung mdi/nguyén ligu

Tir khoa:

Clc tin, Pluchea indica
(L.), carotenoid, tach chiét,
Box-Behnken.

la 10,98 (ml/g), thoi gian siéu am 7,04 phat, nhiét do tach chiét 61,58 °C cho
ham luong carotenoid téng sé 1a 5,21795 mg/100g. Két qua thuc nghiém cho
két qua c6 do twong thich cao voi md hinh.

I. MO PAU

Clc Tan tén khoa hoc Pluchea indica Less. con
c6 nhiéu tén goi khac 1a cdy dai ngai, phiac pha
(Tay), hoa mai nfo,... Cay clc tan la cay thuéc nam
quy [1], [2]. Carotenoid 1a mot nhom cac hop chat
thuc vat thir sinh phan b6 phd bién trong gisi thuc
vat. Ching duoc biét dén nhu 1a cac hop chat c6
kha ning chdng oxi hda do d6 c¢6 thé co chirc ning
trong phong chéng ldo hoa, ung thu... c6 nhiéu
trong rau, hoa qua. Vi vay carotenoid dugc sur dung
nhidu trong linh vuc thuc phim, dwoc phim [3].
Tuy nhién, tach chiét va danh gia hoat tinh
carotenoid tong sé trong la clc tan truong thanh
chua nhidu nghién ctru nhiéu tai Viét Nam. Vi vay,
trong nghién cau nay nham tbi wu qué trinh tach
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chiét carotenoid téng sé tir I4 clc tan, 1a co s¢ cho
cac nghién ctru hoat tinh tiép theo.

Il. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién cau

Cay clc tan dugc thu hai vao sang sém cua
thang 5 trong ndm tai vuon thao dugc cta khoa
Chan nubi tha y - trudng DPai hoc Nong LAm Thai
Nguyén. Mau nghién ctu da dugc dinh danh két
luan loai. Phan I4 cay phét trién tir cdy 3 nam tudi
duoc st dung dé phan tich. Nguyén liéu 14 cdc tan
duoc rira sach va loai bo phan hu dap. Toan b
nguyén liéu duoc 1am khd bing sdy déi luu ty nhién
bang ti siy Memmert UN110Plus - Buc dén do am



D.T.K.Hoa et al/ No.21_Jun 2021|p.105-111

dudi 10%. Sau do, nguyén liéu dugc bao quan
trong tai PE dat trong hop nhya kin, luu trit ¢ nhiét
d6 phong, tranh &nh sang va am.

Céc hoa chat va dung méi duoc sir dung trong
thi nghiém dat chuan PA.

Thiét bi: Tu siy Memmert UN110Plus - B,
can phan tich OHAUS - My, ta cdy LV-VC1200 -
Viét Nam, Bé siéu &m Elma S100H — Drc.

2.2. B tri thi nghiégm

L& clc tan bang siy & nhiét do 50, 55, 60, 65 °C
dén do am dudi 10%, sau do chiét voi ty & dung
mdi: nguyén liéu lan luot 1a 5:1; 10:1; 15:1; 20:1
(v/w), siéu &m trong thoi gian 0, 5, 10 va 15 phat ¢
nhiét d6 chiét 55, 60, 65, 70 °C. Sau khi tién hanh
khao sat cac don nhén t6, chung t6i dé danh gia kha
nang anh huong cta chdng, ching tdi su dung
phuong phap bé mat chi tiéu theo thiét ké thi
nghiém cua Box - Behnken véi ba yéu t, ba cap
d0, sau d6 dem phan tich ham luong caroteinoid.

2.3. Xac dinh ham lweng caroteinoid téng sé

Phuong phap dua trén kha nang hoa tan cua
carotenoid téng sb trong cac dung méi hitu co,
cuong d6 mau cua dung dich ty I thuan véi ham
luong carotenoid téng sé va dwoc do trén may
quang phé so mau UV — VIS, model UV-2502 cua
hdng LABOMED — My, ¢ budc séng 440 — 450
nm. Ham luong carotenoid téng sé (X) dugc biéu
thi bang mg trong 1 kg mau duoc tinh theo cdng
thire [4]:

_a.0,00416V
m.b

X .1000

Trong do:

a - Luogng tuong duong véi dung dich géc tim
thiy trén d6 thi chuan, tinh bang ml

b - Thé tich cuia dung dich chuan, tinh bang ml

0,00416 - Hé s6 chuyén 1ml dung dich gdc kali
bicromat ra lugng twong dwong véi carotenoid tong
s6 (mg)

V - thé tich dich loc cua mau thir sau khi qua cot
hip thy, tinh bang ml

m - khdi lwong ciia mau thir, tinh bang g

1000 - hé sé chuyén vé 1 kg mau.

4. Phwong phap xir 1y s6 liéu

S6 litu dugec dugc phan tich phuong sai
(ANOVA) mét nhan t§ va phan tich hau kiém
Fisher’s PLSD v6i mirc P < 0,05 bang phdn mém
SPSS (version 20).

I11. KET QUA VA THAO LUAN

3.1. Anh hwéng cia nhiét dp say

Tir két qua bang 1, nhiét do sdy anh huong tgi
ham luong carotenoid téng sé thu dugc. Khi siy &
55 °C thi ham luong carotenoid tong sé la cao nht.
Theo nghién ctru cia Ha Thi Bich Ngoc va dong tac
gia thi nhiét do siy duogc sir dung la tir 65 — 70 °C
cho ham lugng carotenoid tong sé thu duoc 1a cao
nhat. Tac gia Pinh Thi Kim Hoa va cong su su
dung nhiét do sdy la 60 °C. Trong nghién ciu nay
cong thirc 55 °C va 60 °C khong cé su khac biét co
y nghia vé mit théng ké véi muc o = 0,05 [3], [5].
Vi vay nhiét d6 60 °C duoc chon dé tién hanh céc
thi nghiém tiép theo.

Bang 1. Két qua khao sat anh huong cua nhiét dé sdy, ti 1é nguyén ligu va thoi gian siéu am
téi ham lrong carotenoid tong sé téng sé c6 trong 14 cdc tan

Anh huong cua nhiét do ; . s
) . Anh huong cua thoi
say téi ham lugng Anh huéng cua ty 1é nguyén T
_ s . L gian siéu am
carotenoid tong so6 tong liéu/ dung mdi chiét
sd ¢6 trong 14 clc tan
CT | CT | CT Thoi Ham lugng
. Ha3 n Ha n . "
Nhiét am uq-g Ty lé dung am uq.g gian carotenoid
. carotenoid . A carotenoid o . 2
do C 4 mai/nguyén . siéu tong so
tong so licu (mlfg) tong so am | (mg/100g 14
° [
°C) (mg/100g) ’ g (mg/100g) g . g
(phit) tuoi)
CTLl | 50 3,02° CT5 5/1 2,61° CT9 0 3,04°
CT2 55 3,03 CTé 10/1 3,04 CT10 5 513
CT3 60 3,02° CT7 15/1 3,05% CT11 10 4,80°
CT4 65 2,92 CT8 20/1 3,05% CT12 15 3,62°

Ghi chu: Trén cung 1 cgt c&c gia tri mang cung chiz S6 mii thi khdc nhau khéng ¢ y nghia ¢ miic o = 0,05
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3.2. Anh hwéng cia ti 1¢ dung moi chiét

Ta thdy ty 1& dung méi/nguyén liéu c6 anh
hudng dén qua trinh chiét tach carotenoid tong sé
tir nguyén lidu 14 cuc tan. Khi ty 1& dung méi thap
thi kha ning hoa tan vao dung moéi thap, lam cho
ham luong carotenoid tong sb thu duoc thap. Tuy
nhién ¢ ty 1€ dung mdi/nguyén liéu 10/1 va 15/1
kha ning tach chiét dugc ham luong carotenoid
tong s6 khong cé su chénh léch c6 y nghia thong
ké & mac o = 0,05. Binh Thi Kim Hoa va cong su
cho ty 1é dung méi 10/1 (ml/g) [5]. Trong nghién
ctru nay chung téi chon ty 1€ dung mdi/ nguyén liéu
dé tach chiét 1a 10/1 (ml/g).

3.3. Anh hwéng cia séng siéu am

S6ng siéu 4m c6 tac dung bé giy céac lién két
hoa hoc, pha v t& bao, hd trg kha nang trich ly cac

chat ¢6 trong nguyén lidu [6]. Khao sat thoi gian

siéu am 6 0, 5, 10, 15 phut v6i 2 yéu t6 con lai ¢b
dinh: tan s6 37 kHz, cong suat 150 W. Qua Bang 3
cho thay ham lugng carotenoid tong s thay ddi o
cac cong thirc khac nhau. Ham lugng carotenoid
tong s6 cao nhat & CT10 1a 5,13 mg. Vi véy, trong
nghién cuu lua chon thoi gian siéu am 5 phut cho
céc thi nghiém tiép theo.

3.4. Anh huéng nhi¢t o chiét

Tién hanh khao sat & cac dai nhiét do: 55, 60,
65, 70 °C va cho thay ¢ nhiét do chiét tach 60 °C
thi cho ham luong carotenoid tong s6 tong thu dwoc
1a 16n nhat. Binh Thi Kim Hoa va cong su cho nhiét
d6 chiét 1a 55 °C [5], su khac nhau nay c6 thé duoc
giai thich boi khac nhau vé& nguyén liéu va quy trinh
tach chiét. Trong nghién ctru nay nhiét do tach chiét
60 °C duoc lya chon va sir dung cho cac thi nghiém
tiép theo.

Bang 2. Anh hirong cua nhiét dg chiét

CT Nhiét d (°C) Ham lwgng carotenoid téng sb tong
(mg/100g la twoi)
CT13 55 5,12
CT14 60 5,14%
CTi15 65 4,53°
CT1e 70 4.48°

Ghi cha: Trén cung 1 cgt cac gia trji mang cung chir sé mii thi khdc nhau khong cé y nghia & micc a = 0,05

3.5. T6i wu héa qua trinh tach chiét

Bang 3. Ma trdn thuc nghiém Box- Behnken ba yéu to chiét carotenoid téng so tir 14 clc tan

Bién thuc
Ham lugng
A B C o
TN ) Carotenoid tong so
Thoi gian sifu @am | Dung mdi/ nguyén Nhiét do chiet
g g motnguly SLAQCNIEE 1 (mg/100g 14 tuoi)
(phut) ||§U (ml/g) °C
1 5 0 60 1,23
2 15 0 60 3,11
3 5 10 60 1,1
4 15 10 60 3,8
5 5 5 55 0,71
6 15 5 55 1,09
7 5 5 65 1,03
8 15 5 65 4,6
9 10 0 55 0,49
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Bién thuc
Ham lugng
A B C s 02 X
TN ] Carotenoid tong so
Thai gian sieu am | Dung moi/ nguyén Nhiét d¢ chiet . .
" (mg/100g 1a twoti)
(phat) ligu (ml/g) °C
10 10 10 55 0,88
11 10 0 65 3,06
12 10 10 65 2,41
13 10 5 60 5,15
14 10 5 60 5,14
15 10 5 60 5,13
16 10 5 60 5,14
17 10 5 60 5,14

Chung t6i sir dung phwong phap bé mit chi tiéu
theo thiét ké thi nghiém cua Box - Behnken vai ba
bién ba cap do. Céc sb liéu thu duoc tir dich chiét 14
clc tan dugc xur ly trén phan mém Design - Expert
7.0 (Stat-Ease Inc, Minneapolis, USA) ANOVA
dugc ding dé danh gia dich chiét thu dwoc. Tién
hanh giai bai toan téi wu theo phuong phap” ham
mong doi”. Sir dung phan mém Design-Expert 7.0
dé tién hanh t6i wu hoa nham xac dinh duoc gi4 tri
cua ba yéu t6 ma tai d6 ham luong carotenoid tong
s6 1 cao nhat. Ap dung phwong phéap phan tich hoi
quy cac s6 lieu thuc nghiém, thu dwgc mé hinh da

thirc bac hai thé hién ham lugng carotenoid téng so:
Y= 514 + 1,07*A + 0,037*B + 0,99*C +
0,21*A*B + 0,80*A*C - 0,26*B*C — 1,34*A2 -
1,49%B2— 1,94*C?

Trong d6 Y 1a ham luong carotenoid tong sé
trong dich chiét du bao thu duoc.

Céc gia tri A, B, C lan luot la bién thoi gian siéu
am, ti 1é dung mdi/nguyén liéu, nhiét do chiét

Dé danh gia mo hinh ching toi st dung phan
tich ANOVA. Két qua phan tich ANOVA duoc thé
hién qua bang sau:

Bang 4. Phan tich phwong sai ANOVA cia mo hinh chiét carotenoid tong so tir 1a cdc tan

Nguon SS DF MS Chuan F Gia trip
Model 56,44 9 6,27 307,04 < 0,0001
A 9,10 1 9,10 445,29 <0,0001
B 0,011 1 0,011 0,55 0,4821
C 7,86 1 7,86 384,85 <0,0001
AB 0,17 1 0,17 8,23 0,0240
AC 2,54 1 2,54 124,55 < 0,0001
BC 0,27 1 0,27 13,24 0,0083
A? 7,57 1 7,57 370,85 < 0,0001
B? 9,33 1 9,33 456,90 < 0,0001
[ 15,87 1 15,87 776,85 < 0,0001
Residual 0,14 7 0,020
Lack of Fit 0,14 3 0,048 951,83 0,052
Sai so 2E + 004 4 5E + 005
(pure error)
SS tong S6 56,58 16

SS: Tong phwong sai; DF:bdc tw do; MS: trung binh phuong sai; chuan F: chuan Fisher; Residual: phan du;
“Lack of Fit”: chudn danh gid dp khéng twong thich ciia md hinh véi thuc nghiém. Tur két qua phan tich
ANOVA ta thiy gi4 tri xac suit caa md hinh P-value = 0,0001 < 0,05 do d6 mé hinh duoc lya chon dé giai thich
cho két qua cua thi nghiém, Lack of fit test = 0,052 (not significant) c6 y nghia ddi véi mé hinh.
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carotencid

a)

b) c)

Hinh 1. Bé mdt dép iing ham lwong carotenoid tong so

a. M6 hinh tuong tac gitra ty 1€ DM/NL va thoi gian siéu am b. M6 hinh tuong tac gitra ty 16 DM/NL va
nhiét do chiét c. M6 hinh twong tac giita thoi gian siéu am va nhiét d6 chiét

Phuong 4n tot nhat dugc dwa ra ti 1& dung moi/
nguyén liéu la 10,98 (ml/g), thoi gian siéu &m 7,04
phat, nhiét do chiét 61,58 °C khi d6 ham luong
carotenoid tong s6 dat 5,21795 mg/100g. Két qua
kiém tra bang thuc nghiém cho két qua twong &ng.

Theo O. Suriyaphan va céng su cho ham lwong
carotenoid téng so dat 8,74 + 0,34 (mg/100g la
tuoi) [7]. Su khac nhau giai thich bai diéu kién sinh
truong khac nhau cua clc tan khac nhau anh huong
dén ham luong carotenoid tong sb.

N

5.00 15.00 0.00

DM/NL = 10.98

TG Sieu am = 7.04

L L

10.00 55.00 65.00

Nhiet do chiet = 61.58

Desirability = 1.000

T

0.49 5.15

carotenoid = 5.21795

Hinh 2. Ham ky vong va diéu kién toi wu ¢ ham hrong carotenoid téng sé

IV. KET LUAN

Diéu kién tach chiét thich hop dé thu duoc
ham luong carotenoid tong sé duoc xac dinh nhu
sau: Nhiét do sdy 60 °C, ti 16 dung moi/ nguyén
liéu 10/1 (ml/g), thoi gian siéu &m 5 phut, nhiét o
chiét 60 °C. Ching toi sir dung phuwong phap bé
mit chi tiéu theo thiét ké thi nghiém cua Box -
Behnken véi ba bién ba cap do cho phuong an tot
nhét véi ti 1¢ dung mdi/nguyén ligu 10,98/1 (ml/g),
thoi gian siéu &m 7,04 phat, nhiét do chiét 61,58
°C khi d6 ham lugng carotenoid téng sb dat
5,21795 mg/100g. Két qua kiém tra bang thuc
nghiém c6 d6 tuong thich cao.
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