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TRICH LY BOT LYCOPENE TU GAC HUONG PEN U'NG DUNG
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Toém tat

Dat van dé: Gac la tréi cay chira nhiéu chat co ich véi ham lugng cao, dic biét |a lycopene, mét loai carot-
enoid chdng oxy hod manh. Tuy vay nhitng san pham tir trai gdc van han ché vé sy da dang va gid tri. Ching
toi trinh bay qua trinh trich ly bot lycopene va B-carotene tir dau gac dé cé thé mé rong (ng dung cho thuc
pham chirc ndng va my pham. Dai twong va phwong phap nghién ctru: Khao sat qua trinh trich ly theo cac
théng s6 anh hudng dén hiéu suat va chi gidi han phuong phép xa phong hod dau véi cdc hod chat than thién
13 ethanol, propylene glycol, KOH, NaCl. K&t qua: Ham lwong hai thanh phan chinh 13 lycopene va B-carotene
xac dinh déng thdi bing phuong phap phd UV-Vis cho thay hiéu suat cla qua trinh dat dén 65,07% khi st
dung 8 g KOH 12 mol/L dé xa phong hoda 20g dau gic trong 120 phut. D6 tinh khiét clia san pham dat 89,02%.
K&t luan: Quy trinh dat hiéu suat kha cao va t6i thi€u hod chat cé hai trong san phdm. Ngoai ra phwong phép
cling chirtng minh dwoc tinh 8n dinh dé cé thé san xudt & quy md pilot.

Tir khéa: Carotenoids, lycopene, trich ly an todn, UV Vis, xdc dinh thanh phdn ddng thoi.

Abstract

LYCOPENE POWDER PRODUCING FROM GAC FRUIT TOWARDS
APPLICATIONS IN NUTRACEUTICAL AND COSMETICS
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Backgroud: Gac is a fruit containing many antioxidants, especially lycopene, with high concentration.
However the variety and value of products from gac are limited. We introduce a modified method to produce
lycopene and others carotenoids from gac oil towards available and safe applications in nutraceutical and
cosmetics. Materials and method: We study the extraction with different parameters and limit at the
saponification of gac oil using less toxic substances such as ethanol, propylene glycol, postasium hydroxide
and sodium chlorid. Results: Concentrations of lycopene and B-carotene determined silmutaneously by UV-
Vis spectrophotometer present that the efficiency reaches 65.07% as 20 g of gac oil is saponified with 8 g KOH
12 mol/Lin 120 mins. The purity of product is 89.02%. Conclusions: This process could minimize toxic residue
in the powder after the precipitation, filtration and washing. Besides, the method is stable and applicable to
the mass production.

Keywords: Carotenoids, Lycopene, safe extraction, UV Vis silmutaneous concentration determination.

1. M& PAU

Lycopene & mdt trong nhitng hoat chat ran cé
mau dé dam dac trung, cd dac tinh khang oxy hod
rat cao trong gan 600 loai carotenoids dugc biét
dén. Dic tinh nay giup lycopene c6 thé bao vé co
thé con ngudi khoi cac bénh tat vé suy thoai lam
thay d6i ADN béng cach trung hoa céc gbc tu do va
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oxy mirc don & nang lugng cao. Mot s6 cong dung
chinh cda lycopene duoc chirng minh trong y van
nhu kha ndng ngan ngira |30 hod, bénh nhdi mau
co tim va ung thu tién liét tuyén, khad ndng cai thién
dang ké ti 1é tinh trung va mang thai thanh céng cla
céc cap hiém mudn.

DOI: 10.34071/jmp.2016.4.8

- Ngay nhdan bai: 9/8/2016; Ngay déng y dédng: 12/9/2016; Ngay xudt ban: 20/9/2016

JOURNAL OF MEDICINE AND PHARMACY 51 I



Tap chi Y Duoc hoc - Trwdng Bai hoc Y Duoc Hué - Tap 6, s6 4 - thdng 8/2016

Bén canh nhitng cong dung clia thu'c phdm chirc
nang, lycopene con duoc tng dung nhiédu trong my
pham nhirng ndm qua. Thuc vay, vi lycopene la mot
chudi hydrocarbon mé cla carotenoid chwa b3o hoa
v@i 11 néi doi lién hop, nd hoat déng nhu mot chat
chdng lai cac tadc nhan oxy hod cla méi trwdng, tia
UV va blrc xa c6 budc song dai cta anh sang kha
kién. Khi ph&i hop trong my phdm dudng da, né cé
thé bao vé hodc lam gidm anh hudng ngén han (chay
nang) va dai han (ung thu da) clia anh sang mat troi.

Trong ty nhién, théng thuong lycopene duoc
tim thay trong cdc loai trdi cdy va rau cl phé bién
¢4 mau dé dén vang nhu ca chua, ca rét, dua hau,
du dd. Chi dac biét trong trai gac, lycopene cé ndng
dd cao hon nhiéu so véi cac loai trdi cay khdc, va
tap trung nhiéu & mang do6 bao quanh hat géc (2073
mg/kg). Phan thit qua gic ciing cha carotenoid
nhwng vdi ndng do thap hon. Mac du khéi lvong
mang gac tuoi chi chiém khoang 24,6% khdi lugng
qud gic nhung véi ham lugng lycopene gap tir 50
— 200 [an ham luvong & ca chua (42 mg/kg) [1], viéc
trich ly lycopene tir gdc dwoc quan tdm nghién clru
ngay cang nhiéu. Trong bai nay ching t6i trinh bay
phuong phap trich ly bot lycopene tir dau gac dé tir
dé c6 thé &ng dung vao san phadm khac nhau.

Mang dd hat gdc c6 khoang 85,57% nudc,
6,92% chat béo, 3,93% carbohydrate, 1,95% pro-
tein, 0,83% sgi va 0,80% tro. Sau khai tdch mang ra
khoi hat va xay nhuyén, cé hai phwong phép chinh
dé trich ly lycopene |3 xa phong hod mang twoi roi
tach bang dung méi hitu co, hodc ép hét dau roi
sau doé xa phong hoa va loc. V&i muc dich &rng dung
san pham mot cach an toan trong thyc pham chirc
nang va han ché du lwong hod chat hitu co con lai
trong san pham, ching téi lwa chon phuong phép
thir hai. Ngoai ra nghién ctru chi gi¢i han khao sat
qué trinh trich ly lycopene tir dau gic & cac diéu
kién khac nhau.

2. VAT LIEU VA PHUO'NG PHAP

2.1. Vat liéu thi nghiém

Cé4c hoa chat dung cho qué trinh xa phong hoa
gdbm KOH cutia Merck, propylene glycol cda Scharlau,
ethanol thuc phdm 95 %, nudc d3 loai ion (DIW) san
xuat tai Trung tdm Nghién cru Trién khai (TTNCTK)
(Khu Cdng nghé cao Thanh ph& H6 Chi Minh).

Thiét bj st dung tai TTNCTK gébm cac beaker
200 mL, 500 mL va 1000 mL, may khudy IKA RW 20
Digital, may do UV-Vis Visco Spectrophotometer

V670, bép gia nhiét, hé dwoc 6n nhiét cach thuy
théng thuwong sir dung nhiét ké thuy ngan chinh xac
1°C, bd loc thuy tinh véi mang loc Whatman Nylon
0,2 um, dwong kinh 47 mm va bom chan khong.

Dau gic thwong mai cla Coéng ty GacViet! vdi
thanh phan lycopene va B-carotene kiém nghiém tai
Trung tdm dich vu phan tich thi nghiém Thanh phd
H6 Chi Minh bing phuong phap DSM va HPLC [an
lwotla 1971,0 ppm, 6004,7 ppm. Céc gia tri do duwoc
clia dau gac bang UV-Vis tai TTNCTK [an lwot 1a 1964
+ 28 ppm va 5984 + 35 ppm.

2.2. Xac dinh dong th&i néng dd lycopene va
B-carotene bang phd UV-Vis

Thanh phan cla cac carotenoid cé thé xac dinh
dua trén d6 hap thu & dinh ph6é dic trung nao dé
cla tirng chat & mién tl&r ngoai-kha kién. Lycopene
trong n-hexane cé cac dinh hap thu lan lvot tai 503
nm, 472 nm, 445 nm. Con B-carotene c6 ba dinh &
478 nm, 452 nm va 430 nm [2]. Do tinh cong duoc
cla dé hap thy, néu carotenoid trich ly cé hai thanh
phan chd yéu |3 lycopene va B-carotene thi dd hap
thu & hai budc sédng 502 nm va 450 nm cé thé viét
dudi dang ham cla néng do hai chat trén [3],

A502=O'320CLyc+ 0’043C(b-car)’ (1)
A450=0’216ch+ o’zsgc(bfcar)’ (2)

O budc séng 450 nm, déng gop clia hai thanh
phan lycopene va B-carotene |a gan nhu nhau, trong
khi & buwédc sédng 502 nm déng gép chd yéu la cua ly-
copene. T hé phuong trinh nay, gid tri ndng d6 cua
cdc chat cd thé suy ra dong thai [4], [5]

C,=3,521A,,-0,587A,,  (3)
Cpon=4367A, - 2,947A_ . (4)

(b-car)

2.3. Quy trinh chiét xuat lycopene tir dau gic

Dau gac duoc bao quan k§ trong qua trinh van
chuyén va duoc lvu tri? & ngdn mat td lanh & 5°C
sau khi chia thanh tirng lwvgng nhd cho méi lan thi
nghiém. Lycopene va B-carotene 13 cac chudi hy-
drocacbon chua no, cé nhiéu lién két ddi nén rat
dé bj oxy hoda. Qua trinh thi nghiém can phai thuc
hién nhanh, khéng dé dau gic, cac san pham trung
gian va bot lycopene (carotenoid) bi qud nhiét,
phoi sang, phoi khi hodc nhiém khuan. Dau gac thi
nghiém duoc si dung trong vong 30 ngay ké tir ngay
san xuat dé dam bao d6 tin cdy cla két qua (han st
dung 2 nam).

! http://www.quagac.com/san-pham/dau-gac-nguyen-chat-576.html
p quag p g guy
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a. Dau gic ban dau

c. Carotenoid lang dong sau
xa phong hoa

b. H8n hop sau xa phong hoa

d. B6t carotenoid trong hexane
va nudc

Hinh 1. Qué trinh tién hanh thi nghiém xa phong hod dau gac.

Qua trinh thuy phan dau gac trong KOH/PG duoc
phat trién tir quy trinh cla Ausich va Sanders ndm
1999 [6] va clda Huynh cung cdng s nam 2016 [7].
RSt 20 g dau gic vao mét beaker 200 mL d3 duogc
bao gidy nhdm bén ngoai dé cé thé truyén nhiét
duoc nhung han ché t8i da 4nh sang lot vao (Hinh
1a). Beaker dwoc dat trong bé chung cach thuy &
nhiét d& 50°C sau d6 thém 12 g PG va khudy déu
V@i téc d6 400 vong/phut trong 60 phit. Qua trinh
xa phong hoa duwoc tién hanh chdm & nhiét d6 55°C
bang cach thém tir tir 8 mL dung dich KOH 12 mol/L
trong 30 phut va tiép tuc khudy vdi t6c d6 nhu trén
trong vong 120 phat. O giai doan nay, xa phong ¢
thé dugc tao ra lam d6 nhét ting nhiéu, do d6 can
luu y dé hén hop ludn duoc khudy déu (Hinh 1b).

DE giam dd nhét va nhiét dé clia hén hop trwdc
khi loc, 50 - 100 mL ethanol lanh dugc thém vao va
khudy déu trong vong 15 phut sau d6 hé duwoc boc
lai va b3o quan trong ngdn mat td lanh & nhiét do
5-10°C trong 2-3 gi®& dé cac chat ran lycopene va
B-carotene cé thé Idng dan xudng ddy. Lic ndy mau
cta dung dich & trén it d6 hon, va & gan day cd thé
quan sat thay mot [dp chat ran 1dng dong mau dé
héng (Hinh 1c).

Khudy nhe hén hop roi loc chan khong bang
mang loc 0,2 um. Chat ran carotenoid con lai trén
mang duoc rira véi hon hop dung dich ethanol:NaCl
0,9% v&i ti 1& 1V:1V cho dén khi d6 PH = 7 va nudc
rira khéng con bot, khéng cé mau (Hinh 1d), sau do
bdo quan trong chai nau, sdy khd bing nito va xac
dinh khéi lwgng, thanh phan ndng dé.

TU phwong phép trich ly dy kién nhu vay, ching
ta thdy céc yéu t6 cd thé anh hwéng dén hiéu suat
gdm nhiét d6 cla qua trinh xa phong hod, khéi lugng
va ndng do6 KOH, t6c do khudy, dung dich rira va thoi
gian lang carotenoid. Tuy nhién trong qué trinh thi
nghiém khao sat so bd, vi d6 nhét cia dau khoang
0,050 * 0,005 Pa.s, ching tdi chon ndng d6 KOH |a
12 mol/L. Lvgng dung dich KOH dwoc chon tir 0 dén
12 mL cho 20 g dau dwa vao chi s8 xa phong hod
cla dau gic. Qua trinh xa phong hod xady ra nhanh
hon khi tang nhiét d6 nhung lic nay carotenoids lai
dé bi phan huy nén trong qua trinh trich ly hé dwoc
diéu chinh & 55 + 5°C bang hé chung cach thuy. Thoi
gian khao sat xa phong hoa dau gic la tir 60 dén 150
phat, van téc khudy tir 200 dén 500 vong/phut va
thoi gian carotenoid két tinh & nhiét dé 10°C la tir O
dén 180 phut.
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Chung ta s& khao sat [an lugt sy phu thudc cla
hiéu suat trich ly theo tirng yéu té vdi 4 khodng khao
sat déu nhau. Cac két qua duoc |18y trung binh va x{r
ly théng ké cac bién (Analysis of Variance - ANOVA)
bang MS Excel. S6 liéu phé hap thu UV-Vis x(r Iy bang
phan mém OriginLabs.

3. KET QUA VA BAN LUAN

3.1. Khao sat so’ bd qua trinh xa phong hoa

V@i thiét k& thi nghiém khao sat so bd cho 20g
d3u, qua trinh xa phong hda cé thé dién ra gan nhuw
hoan toan (sdn phdm phan tan t6t trong nuwdc va
khong con dau tach pha trd lai sau khi trung hoa thir
mot lwgng nhd véi axit HCl 1M) va cé thé loc dwoc
carotenoid néu lwvong KOH 13 8 mL 12M trong 120
phut khudy déng hod vdi van tc 400 vong/phut va
dé lang trong 120 phut. Nhitng thong s6 nay duoc
chon ¢6 dinh & murc 3 trong bang khao sat khi thay

Do hap thu

d6i cac thdng s6 con lai dé lam co s& danh gid hiéu
suat quy trinh. Qud trinh loc rlra carotenoid don
gian va dé dang hon so véi phuong phéap clia Ausich
va Sanders 1999 [6] va cGa Huynh [7] vi han ché sk
dung thém nudc va khéng trung hoa bing axit HCI
lam tang dé nhaét cda dung dich va sé tao thanh I6p
mang sap ngan can qua trinh loc khi s&t dung bom
chan khong.

Hinh 2 thé hién phé UV-Vis ctia 3 mau bot ca-
rotenoid khac nhau trong d6 MAau C la san pham
thu duoc bdi quy trinh xa phong hoa & trén. Mau
A duoc loc rira va tai két tinh trong hexane nén
cé ndng dd lycopene cao va cé thé quan sat ré 3
dinh dac truwng cla lycopene nhu két qua cla tac
gia khac [8]. O M3u B (thlr nghiém thoi gian loc va
sdy lau trong hon khéng khi) dinh & 502 nm khéng
con (Bang 1) va dinh dac trung & 450 nm tr& nén
troi hon.

Bwdc song (nm)

Hinh 2. Ph& UV-Vis trong n-hexane ctia cdc mau bdt carotenoid thu dugc véi ti 18
lycopene:B-carotene khac nhau (xem thém Bang 2).

Phuong phdp xac dinh thanh phan cia cac
carotenoid phd bién nhat |a phan tich phd t&
ngoai kha ki€n UV-Vis va sic ky 16ng hiéu ning
cao (HPLC-high performance liquid chromatogra-
phy). Phuong phap HPLC cé thé phan tach va xac
dinh thanh phan cac carotenoid mét cach chinh
xac. Tuy nhién cling chinh vay phuong phdp nay
kha t6n kém, can nhiéu hod chat kha doc hai,
nhiéu thoi gian va ki thuat phic tap. VSi chi phi
thong thuong va quy trinh xac dinh don gian hon
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nhiéu, phuong phdp UV-Vis d3 dwoc sit dung rong
rdi trong cac nghién cru cho phép thu thap cac
thdng s6 nhanh va khd chinh xac. That vay, Abdul-
Hammed st dung cdc hé phuwong trinh trén va
khao sat lai d6 hap thu cha lycopene & dinh 472
nm cho két quad phu hop dén 98% vdi gia trj cla
cac nghién ctru ly thuyét [5]. Trong bai bdo nay,
chiing tdi gidi han xac dinh thanh phan hai carot-
enoid chu y&u clia sdn pham dé& danh gia hiéu sujt
cla qué trinh trich ly dua trén phd UV-Vis.
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Bang 1. Dinh phd hap thu va thanh phan lycopene, B-carotene trong cac mau & Hinh 2.

M3u  Vitril Vitri2 Vitri3 Vitri4 A 450 A502 Cyc C_Bcar C-Pcar CBar
+C_lyc  /C_lyc
A 422% 445 471 502 0,487 0,566 1,706 0,457 2,164 0,268
B 424* 450 475 - 0,853 0,254 0,392 2,979 3,371 7,593
C 423%* 449 472 502* 0,722 0,340 0,773 2,151 2,924 2,782
DPon vj do ndng dé la mg/L.
Bang 2. Hiéu suit cta quy trinh trich ly
Thanh phan Khai lvgng ban dau Khéi lvgng thu dwoc Hiéu suat
Lycopene 0,0394 £ 0,0022 0,0242 £ 0,0023 61,42 £ 3,59
B-carotene 0,1201 £ 0,0012 0,0796 £ 0,0060 66,27 £ 4,63
Téng cong 0,1595 £ 0,0026 0,1038 £ 0,0083 65,07 £4,22

Don vi do khdi lugng g, hiéu sudt %. Két qua lay
trung binh 3 [an thi nghiém.

Bang 1 thé hién dinh phd hap thu va thanh phan
lycopene, B-carotene trong cadc mau & Hinh 2. Tir
k&t qua ctia Mau C, hiéu suat cla quy trinh trich ly
céc carotenoid trong 20 g dau dugc thé hién & Bang
2. Hiéu suét trich ly lycopene thap hon cé thé la do
hoat tinh oxy hod cao cla né so vdi B-carotene.

3.2. Khao sat hiéu suat & cac théng sé khac nhau

Tong lwong chat ran thu duoc 0,1165 +0,0153 g.
Hiéu sudt trich ly chat ran |a 73,11 + 0,02%. D6 tinh
khiét dat 89,02 + 6,25%, duoc tinh bang ti 1& carot-
enoid téng cong trong chat ran loc dugc. Hiéu suat
chung cha qua trinh 13 65,07 + 3,84%. Ti |é lycopene
va B-carotene it thay d6i so véi lic dAu chirng t6 céc
diéu kién thi nghiém & trén c6 kha ning bao vé tét
lycopene cling nhu cac carotenoid khac.

Bang 3. Khao sat hiéu suit quy trinh theo théng sé thi nghiém

Théng s6 1 2 3 4
0 4 8 12
Luong KOH 12 M (mL)

0+0° 29,15 + 4,46° 65,07 + 3,84 65,21 + 2,96°

Thoi gian xa phong hod 60 90 120 150
(phat) 38,03 + 1,06° 59,27 + 4,27° 65,07 + 3,84° 57,43 +5,48°

T6c do quay 200 300 400 500
(Vong/phut) 41,85 +4,20° 54,79 + 2,90° 65,07 + 3,84° 65,58 + 1,92°

Thoi gian lang 0 60 120 180
(phut) 32,43 £ 6,01° 51,38 + 3,69° 65,07 + 3,84 66,19 + 2,17°

DPon vi hiéu sudt %. Két qua |ay trung binh 3 [an
thi nghiém. Cdc gid tri trén cing mot hang co cac chi
s6 khac nhau (a, b, ¢) c6 khéc biét thng ké vdi mirc
tin cay 0,05.

Bang 3 tdng hop két qua khao sat hiéu suat cla
qua trinh trich ly theo céc thdng s6 thi nghiém. K&t
qua cho thay lvgng KOH dnh hudng chinh dén hiéu
sudt qua trinh. Hiéu sudt tang gan ti 1& thudn vdi
lwvgng KOH nhung tir 8 mL trd [&n, hiéu suat thu
duogc ting rat it vi ldc nay qud trinh xa phong hod

dién ra gan nhu hoan toan. Lvong KOH ting va du
sau xa phong hod qud nhiéu 13 khdng can thiét, vira
ton kém hod chat, vira kho rira va loc.

Hiéu suat trich ly cling tdng khi tdng t6c d6 khudy
tlr 200 dén 400 vong/phat. Tuy nhién giad tri nay
khéng thé ting nhiéu hon do kha niang cla méy va
do d6 nhét cla hé.

Thoi gian xa phong hoa tang s& lam tang ham
lvgng carotenoid thu dugc va gitp phan rng cé thé
xay ra hoan toan. Tuy nhién néu xa phong hoa qua
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lau trong KOH c6 thé lam giam dang ké luvgng hiéu
suat do cac carotenoid giai phdng ra bij tiép xuc vdi
khi oxy va nhiét trong thoi gian dai. Té6c d6 khay va
thai gian xa phong hod 1a hai yéu té c6 anh huéng
qua lai dén két qua. Théng thudng tdc dé khudy
cang nhanh thi phan rng xay ra cang nhanh do cac
chat tham gia phan tng ti€p xdc nhau dé hon. Két
qua thi nghiém phu hop véi du doan ly thuyét nay.
Su phu thudc cla hiéu suat va thoi gian lang cla
dung dich cé thé do sy két tu cla cac tinh thé dién
ra dé& dang hon khi Iam lanh d6t ngot. Tuy nhién khi
tang thoi gian 1am lanh hodc nhiét do cla hdn dich
thap dwdi 10°C ¢ thé lam hé déng lai va kho loc.
3.3. Phat trién két qua trich ly bot lycopene
Th&r nghiém trich ly v&i cac thdng s6 mang lai
hiéu suat cao nhat, tirc 1a dung 12 ml KOH 12M
trong 120 phut, khudy véi van tdc 500 vong/phut va
dé két tinh trong 180 phut, k&t qua hiéu suat thu
duoc |a 66,83 + 4,52%. Hiéu suat tang khéng nhiéu
trong khi KOH nhiéu hon va thai gian thuc hién dai
hon nén cé thé lam giam tinh kinh té& cGa quy trinh.
Dé tim hiéu tinh 6n dinh cla phuong phép va
kha ndng nang c& san xuét pilot, thi nghiém duogc
I&p lai v&i lvgng dau gac la 50 g va 500 g, st dung bd
loc kich thuéc I&n hon. Hiéu suat thu duoc [an lvot
14 66,25 + 4,08% va 68,05 + 2,59%. K&t qua cho thay
hiéu suat cla quy trinh kha 6n dinh va mat khac co
thé nang cao hon khodng 2 dé€n 3% vi kha nang thu

hoi carotenoid tir gidy loc cao hon khi tdng quy mé
thi nghiém. V&i wu thé trong phan b6 trai gic - “trai
cay tlr trén troi”, cling nhw vai trd quan trong cua
lycopene véi ham lugng 1én trong gac, viéc dau tv
nghién clru san xuat va ng dung cac san pham tur
gac tai Viét Nam hira hen tiém ning trong tuwong lai.

4. KET LUAN VA KIEN NGHI

Carotenoid néi chung va lycopene noi riéng rat
dugc quan tdm do c¢é vai trdo déng ké déi vdi sirc
khoé con nguoi va cac ing dung trong cong nghiép
mau thyc phdm, thuc pham chirc ndng va my pham.
Lycopene tan ty nhién trong dau gac nén hién nay
cac san pham trén thi trudng chi yéu 1a dau gac. Tuy
nhién cac enzyme ton tai trong dau gac cé thé pha
huy lycopene. D& ting pham vi (rng dung ciing nhu
sy da dang clia san pham, ching téi nghién clru cach
trich ly lycopene va du kién phat trién dang nano
phan tan trong nudc.

Quy trinh trich ly lycopene va B-carotene tir dau
gac bang phuong phap xa phong hoa chi dung KOH
va PG 1a mét phuong phép kha thi, an toan va it tén
kém v&i hiéu suat dat 65,07 + 3,84%. San pham cé
thé st dung ngay trong thuc phdm va m§ pham. Quy
trinh 6n dinh va cé kha ning phat trién & quy mé
pilot. LUc ndy, cac thiét bi va qua trinh loc cé thé diéu
chinh phiu hop dé dat hiéu qua cao nhu st dung loc i
tam va sdy phun lanh sdn pham trong dong khi nito.
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