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Khoa Cong nghé Héa hoc, Trudng Pai hoc Bach Khoa - PHQG-HCM
(Bai nhdn ngay 18 thdng 3 ndm 2005, hoan chinh sita chita ngay 18 thdng 4 ndm 2005)

TOM TAT: Nghién citu nay khdo sdt qud trinh trich ly nhiéu bdc giao dong va qud trinh
sdy phun tgo sdn phdm bgt ndm linh chi hoa tan. Qud trinh trich ly 5 bdc dugc xem la thich hyp
nhat. Trong qud trinh sdy phun, ndng d¢ chdt khé thich hgp cita mdu nguyén liéu la 35%, nhiét
dj tdc nhan sdy ddu vao va ddu ra la 180 +2°C va 72 +2°C, dp sudt khi nén lam quay dia phun
la 3,8 bar. Higu sudt thu hoi sdn phdm ciia qud trinh sdy la 91,7%. Bot ndm linh chi hoa tan thu
dugc cé dp dm 4,2% va cé chita hoat tink saponin. Cdc thong s6' ky thudt tim dugc la co sé dé
ung dung hai qud trinh trén trong sdn xudt & qui mé cong nghiép.

1. GIGI THIEU _

NA&m linh chi (Xich linh chi) véi tén Latin Ganoderma lucidum - ¢é chita cdc ciu ti quy thudc
nhém saponin, alkaloid, steroid, nucleotid...[1,4,5]. Trong céng nghiép thuc phdm, cdc nhi céng nghé
mong mudn sit dung nim Linh chi d€ sin xudt nhitng thifc uéng dang 16ng, dang bdt hoa tan... Pay Ia
nhém sdn phdm chita nhitng chdt ¢6 hoat tinh sinh hoc ¢6 ngudn gdc ty nhién va dudc ngudi tiéu ding
ngay cang va chudng. Ngoai viéc cung cdp ning lugng, nhitng sin phim nay c6 tdc dung didu hoa quad
trinh trao d6i chit trong cd thé ngudi.

Thitc udng tir ndm linh chi dang bdt hda tan ¢6 nhiéu vu diém: d& sl dung, chi phi vin chuyén
thdp va thdi gian bdo quén kéo dai do dd 4m sdn phdm khong 16n hon 5%.

Trong nghién ciu nay, ching tdi khdo sdt hai qué trinh chinh trong c6ng nghé sdn xudt bt nim
linh chi hda tan: trich ly nguyén liéu theo phudng phap nhiéu bic giao dong va sdy phun tao sdn phim.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CcUU

2.1. Nguyén liéu:
Nam linh chi dang x4t 1t do Trung tim Céng nghé Sinh hoc ABIOCEN Tp. HCM cung cip.
Maltodextrin: chi s& DE 14 do Viét Nam sin xuAit. '

2.2. Phuong phdp nghién cifu:

Quy trinh c¢dng nghé:

N&m linh chi = Nghién = Trich ly véi nudc > Loc ép va tdch bi-> C6 chin khéng - Loc
tich can—> Phéi trdn dich loc v6i maltodextrin> S&y phun - Déng géi = Bot ndm Linh Chi hoa tan.

Qui trinh trich ly nhiéu bdc giao dong: dugc st dung dé ning cao ndng db chit khd hda tan
trong dich trich ndm linh chi va rit ngdn thdi gian c6 dic. Muc tiéu nghién cttu 1a x4dc dinh s8 béc trich
ly thich hop. '

Chiing t6i sit dung 7 miu nguyén liéu nhu nhau (100g/ miu) twong ng véi 7 bic trich ly. Qué
trinh trich ly dugc thue hién 3 1dn. 3 14n trich Iy thi nh4t, si dung 3000ml nuéc dé trich ly miu thi
nhat (bic I). Dich trich thu dudc tir bic I dang d€ trich ly mAu nim thit hai (bac II)... vA tiép tuc tudng
tu nhu trén cho d&€n mau thi bdy (bac VII). Dich trich thu dugc sau 7 bic trich ly dugc xit 1y ti&p theo
qui trinh cong ngh¢ trén dé sdy phun tao sin phdm. § 14n trich ly thit hai va thif ba, ching toi ciing
thyc hién theo qui trinh twong ty nhy & 14n trich ly thit nhat nhim tan thu cha't chi&t con sét lai trong ba.
Dich trich thu dudc ¢6 thé dugc sit dung nhur 1 dung méi cho 14n trich ly thi nhit & m& sin xuét tiép
theo hodc dudc sif dung trong sdn xuit thitc uéng dang 18ng ti¥ ndm linh chi.

Trong tdt cd céc thi nghiém, nhiét db trich ly 1a 90°C, thdi gian trich ly & mdi bic Ia 60 phiit.

Qui trinh sdy phun: dugc thyc hién trén hé th&ng thiét bi Mobile Minor TM-2002 (hdng Niro -
Dan Mach). Hé théng nay gdm c6 bom nhu dong d&€ nhap liéu, ddu phun ly tim, bubng sy, thi&t bj
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gia nhiét khdng khi va cyclon thu hdi sdn phAm. Nhiét d6 ddu vio va ddu ra ciia tic nhin siy (khéng
khi) dugc xdc dinh lién tuc va ty dong bdi thi€t bj do Erotherm (Anh quéc) — dudc k&t néi truc tiép vdi
hé thong sdy phun. Muc tiéu cia phin nghién ctfu nay 12 khdo sit sy dnh hudng ciia mot s6 yé&u 16
dén qud trinh siy phun va xdc dinh cic théng s& k§ thuit cho qué trinh.

2.3. Cac phudng phdp phén tich:

Xdc dinh ham Iugng chdt kho ciia dich trich ndm Linh Chi biing phuong phap sdy khd dén trong
lugng khong ddi. ;

Xdc dinh d6 &m bdt sdn phim bing phuong phap siy khé dén trong lugng khong déi.

Pinh tinh saponin bing phdn ng tao bot, phin Wng Liebermann-Burchard, phdn ng Salkowski
2.

Ma2u d6i chiing c6 chita saponin 12 vién nang “Lingzhi Natural” do Céng ty C8 phin Héa dudgc
phdm Mekophar Tp HCM sin xuat.

Hiéu sudt thu héi sin phdm clia qué trinh s&y phun 12 ¢ 1& phin trim giita lugng cha't kho cia
bdt sén phim thu dugc va lugng chat kho c6 trong miu nguyén liéu ban ddu dem di sdy phun.

3. KET QUA THUC NGHIEM
3.1 Kh4o sit qua trinh trich ly nhiéu bic giao dong thu nhin ché't chi&t ti dich n&m Linh Chi:

Thi nghiém dugc thuc hién v8i 7 bic trich ly (tuong @ng véi 7 mau nguyén lidu) va 3 1in chiét.
K&t qui dugc biéu dién trén hinh 1 va 2.

Hinh 1 cho thdy: & lan trich ly thi nhit, ndng do chi't khé hoa tan trong dich chiét ting din theo
bac trich ly.

Tuy nhién theo hinh 2, néu ta ting s6 bic trich ly thi lugng chat chiét thu dudc & 14n trich thi
nhi't gidm dan, ngudc lai lugng chi't chiét thu dudc & 1an trich thit hai va thif ba lai ting din. Quy luat
bi€n ddi nay 1a do & 1dn trich ly thi nhat: khi s& béc trich ting 1&n, ham Iugng chi't kho hoa tan trong
dung moi trich diu vao sé& ting theo, gy khé khin cho su khuéch tdn chit chiét tir nguyén lidu vao
dung mdi. & 14n trich ly thit hai va thi ba, cic miu nguyén liéu cé chita mét it dich trich sét lai tir 14n
trich ly thtt nhét. D6 1a do ndm linh chi ¢6 nhiéu mao quén nén trong qué trinh loc ép va tdch ba sau
14n trich tht nh4t, ta vAn khong thé thu hé&t dugc phén dich trich c6 trong ba. Hon nifa, trong 14n trich
thit nhat, lugng cha't chiét thu dugc tir 100g cha't kho nguyén liéu trong dich trich & bic ¢6 s6 thif tu
cing cao s& cang thdp. Nhu viy, lugng chit chié€t con sét lai trong bd & nhitng bic ndy sé sao hon &
nhitng bac diu tién. D6 12 nhitng 1i do tai sao trong 1an trich thi hai va thi ba, lugng chi't khoé hoa tan
chi€t dugc tir 100g chat kho nguyén liéu lai ting theo s8 béc trich ly.
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Hinh 1: Sy thay ddi adng d¢ chft khd bas ma woag dich Hinh 2 ; So sénh kbd néng thu b chefk khd boe mn @ 7 mé
chift heo bic mwich ly [1dn wich ly thy nhuf) 1guyén lidy wong wng vdi 7 bic wich Iy & cd be Idn chist

Theo cdc 8 lidu trén hinh 2, § bac trich ly VI va VII, tdng ludng chit chiét thu dude cda 3 1in
trich ly 13 13,57g va 12,83g chit chiét/100g chdt khd nguyén liéu - thAp hon hin so vdi 5 bac ddu tién
(14,32 +14,99g chi't chi€t /100g chit kh6 nguyén liéu). Chiing t6i k&t ludn qud trinh trich Iy giao dong
chi nén thyc hién véi 5 bac chiét 12 thich hgp nhAt.
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3.2 Khio sét qud trinh siy phun tgo sin phd&m bt ndm linh chi hda tan:

Chiing t6i khdo sit sy 4nh hudng ciia 4 y&u t8 k§ thuit d&€n qu4 trinh siy phun: nong dd chit
khé trong miu trudc khi siy, nhiét do tdc nhan sdy, luu lugng dong nhép liéu va 4p suit khi nén 1am
quay dia phun mdu nguyén liéu.

3.2.1 Anh hudng ciia ndng d chdt khé trong djch trich ndm linh chi trudc khi vao buéng sdy:

Néng do chit kho trudce khi sdy 12 y&u t& quan trong nhi't 4nh hudng dén tinh chat cia sin phdm
sau khi si'y va ning suit qué trinh sdy. Do d6, y&u t6 nay dugc khido sdt ddu tién.

Dich trich nim linh chi véi ndng d6 chat kho ban diu 13 1,92% dudc c6 dic chin khong (nhiét
do: 70°C, 4p suit chan khong: 600-700 mmHg) d€n mét ndng dd nhit dinh rdi b8 sung maltodextrin
vao. Ti 1& giita lwvgng chit khé trong dich trich sau ¢d dic va maltodextrin 12 1/6. Ching t6i thuc hién
tit cd 6 miu thi nghiém. Nong dé chi't khd trong 6 miu sau khi b8 sung maltodextrin 14n lugt 1a 20,
25, 30, 35, 40 va 45%. Maltodextrin dugc xem 12 mdt phu gia tao cdu tric rat phd bi€n trong k§y thuat
sa'y phun sdn xui't thyc phdm dang bot.

Céc thong s& ky thuit khdc trong thi nghiém 1a: nhiét d6 ddu vio cla tdc nhin siy 170°C, luu
lugng ddng nhip liéu 1,51 L/gid, 4p sudt khi nén 1am quay dia phun 3,4 bar.

K&t qua thyc nghiém cho thi'y d6 4m sdn phim trong 6 miu thi nghiém khéng chénh léch nhau
nhiéu, dao dong tir 4,2 d&€n 4,8%. Nhu viy, sy thay d8i néng dd chdt khd clia miu tru6c khi sdy trong
khodng 20 d&€n 45% khéng 1am dnh hudng ddng k€ d€n d6 &m bt ndm linh chi hda tan.

Thdi gian siy cdn thi€t d€ thu nhan 100g chit kh6 bot sin phim dudc trinh bay & hinh 3. Theo
1y thuyét, d& thu nhin dugc mdt lugng sin phim nhat dinh (tinh theo chdt kho), néu ta ting ndng do
chdt khé trong miu trudc khi sdy thi lugng nudc cin bdc hdi trong qud trinh sd’y s& gidm; nhd dé thdi
gian si'y s& gidm theo. K&t qud & hinh 3 cho thdy khi ting ndong dd chi't khé trong miu tir 20 dén 30%,
thdi gian sy gidm 45,5%. Tuy nhién, n€u ta ti€p tuc ting ndng dd chi't khd trong miu nhép liéu cao
hon 35% thi thdi gian sdy gidm thém khéng ddng ké&. _

Hinh 4 trinh bay hiéu su't thu hdi sdn phdm. Khi mAu nhip liéu c6 ndng dd chi't khé tir 20 dén
35%, hiéu suft thu hdi sin phdm dao dong trong khodng tir 84,6 d&€n 86,1%. N&u ta ting ndng do chat
kho cao hon 35%, hiéu sudt thu hdi sin phim sé& gidm ddng ké. Theo Iy thuy&t, khi ting ty trong miu
nhép liéu trong mdt khodng nhit dinh, dudng kinh hat 18ng trong budng siy s& gidm [3] nén qud trinh
thu hdi ching biing cyclon s& khé khin hon.
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Tir cdc két qué thu dugc, chiing t6i k€t luin 35% 12 ndng dd thich hgp nhit cho m&u nguyén lidu
dwa vao siy phun tao sin phAm bot ndm linh chi hda tan,

3.2.2 Anh hudng ciia nhiét ¢ tdc nhdn sdy ddu vao:
Nhiét d6 1a y&u t& quyét dinh dén chd't lugng sén phdm va chi phi ning lugng cho qu4 trinh s4y.
Chiing téi ti€n hanh 6 thi nghiém v4i nhiét dd khong khi néng ddu vao dugc thay d&i 14n lugt 1a:
150, 160, 170, 180 va 190°C. Trén thi€t bj Mobile Minor TM 2002, nhiét d6 khong khi néng diu ra
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khéng hiéu chinh dudc nhung dudc ghi nhd lién tuc trong sudt qué trinh sd'y bdi hé thdng diu do va
thi€t bi do Erotherm.

Céc théng s k§ thuit khdc dugc c§ dinh: ndng d6 chit kho cida miu nguyén liéu 35%, luu
lugng dong nhip liéu 1,51 L/gid, 4p sudt khi nén lam quay dia phun 3.4 bar.

K&t qud dudc trinh bay & bang 1.

Né&u ta ting nhiét d khong khi néng ddu vao tir 150 d&€n 190°C, nhiét d6 khong khi & ddu ra sé
ting theo. Khi d6, t6c dd bay hdi nudc trong budng sd'y v hiéu suit thu hdi sin pham khéng thay ddi
déng k€. Riéng d6 4m ciia bot ndm linh chi c6 xu hudng gidm nhe tir 5,25% xudng 3,82%.

Bing 1 : Anh hudng nhiét do tdc nhin siy ddu vao d&n qué trinh siy phun

Nhiét do khong |  Nhiét do D5 fm <dn | TOC 0 bay hoi | Hiéu sud
khi néng ddu vao | khdng khi ddu | AT=T,"T, | oo 2% | nitgc trung binh | thu héi sén
T,(°C) ra To(°C) o0 | PIAOCR | g e | )
150 +2 5642 04 5,25 1,083 86,22
160+ 2 60 +2 100 4,87 1,084 86,51
170+ 2 67 +2 103 4,30 1,088 87,91
180+ 2 7242 108 3,94 1,091 88,91
190+ 2 79 £2 111 3,82 1,091 87,24

Bén canh d6, khi ting nhiét do tdc nhin s&y ddu vao (tir 180°C trd 1€n) s& 1am ting nhiét d6 bot
sdn phim, nén phin @ng Maillard giita dudng kh va c4c chit ¢6 chita nhém amin s& di&n ra d& dang
hon. Nhd d6, sin phim thu dugc ¢ mau vang niu va nudc udng pha tif bdt nim linh chi hda tan ¢
mau vang 4nh dd. Ngudc lai, n€u nhiét d6 tdc nhan sdy tr 150 d€n 170°C, bdt sdn phim thu dugc cé
mau vang nhat va thic udng pha dugc c6 mau nhat khdng thich hgp véi thi hi€u ngudi tiéu ding.
Thong thudng, cdc thitc udng ti thdo dudc nhu artichoke, linh chi, nhin sim, rong bién... c6 mau tir
vang nhat d&€n niu sim.

Nhu viy, chiing t8i nhin thdy nhiét d6 tdic nhan siy ddu vao 180°C 1a thich hgp nhit. Khi dé,
nhiét dd ddu ra ciia tdc nhin sdy 12 72 £ 2°C.

3.2.3 Anh huéng ciia luu lugng dong nhdp ligu:
' Ching t6i c¢6 dinh céc diéu kién thi nghiém: ndng d6 chi't kho6 ciia miu nguyén liéu 35%; nhiét
dd vao cla tdc nhin sdy 180°C; 4p sudt khi nén 1am quay dia phun 3.4 bar.
Luu lugng dong nhép liéu 14n lugt dudc thay ddi: 1,01; 1,26; 1,51; 1,76 va 2,01 L/gid.

Béng 2 : Anh hudng clia luwu lugng ddng nhip lidu dén qué trinh siy phun

Luu lugng dong D5 4m Téc dd bay hoi Thdi gian sdy thu Hiéu sudt thu
nhip liéu sdn phdm | nudc trung binh | dugc 100g chatkh6é | hdisidn phdim
(L/gid) (%) (kg nudc/gid) | bodt sin phim (phit) (%)
1,01 3,6 0,728 17 89,9
1,26 - 3,6 0,911 " 18 90,0
1,51 39 1,085 11 89,5
1,76 42 1,274 10 89,5
2,01 5,4 1,438 ' 9 79,6

"Khi ta ting luu lugng ddong nhép liéu tir 1,01 L/gid dén 2,01L/gid, s6 hat 18ng dudc tao thanh
trong budng sdy bdi qué trinh tao sudng mi sé& ting theo. Do d6, dién tich bé mit ti€p xic giita nhing
giot 16ng ndy va tdc nhén sy ciing ting. Khi d6, t6c d6 bay hdi nudc trong budng siy ting tir 0,728
dén 1,438 kg/gia va thoi gian sdy s& gidm. Riéng d6i v6i do &m sdn pham, do lugng nudc cin bic hoi
trong budng sdy ting nhanh khi ta ting luu lugng dbng nhép li¢u nén bdt ndm linh ehi thu dugc cé do
4m ting nhe tif 3,6% dén 5,4%.

Béng 2 cho thdy hiéu suft thu hdi sin phim khong thay d8i ddng k& (89,5 d&n 90,0%) khi luu
lugng dong nhip li¢u thay d6i tir 1,01 d&n 1,76 L/gid. Tuy nhién, néu ta ting luu lugng dong nhip liéu
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1én d&n 2,01 L/gid, hiéu suit thu hdi sin phdm chi dat 79,6%. C6 1& khi lvu lugng dong nhép liéu ting
qué cao 1am gidm kich thuc hat [3), tir d6 1am gidm hiéu su#'t thu hdi san phdm.

Do yéu cu thic phdm dang bdt cé d6 4m khong vudt gad 5%, ching tdi chon luu lugng dong
nhap liéu 1,76 L/gid 1 thich hgp nhat.

3.2.4 Anh hudng cita dp sudt khi nén quay dia phun:

Ap suit khi nén c6 chic ning lam quay dia phun d€ phdn tdn dong nhip liéu thinh cdc hat
sudng. Ap sufit khi nén cing 16n thi (8¢ 43 quay ciia dia cang cao, kich thudc hat phén tdn ra cing min.

Chiing ti ti€n hanh thi nghiém 14n lugt thay d8i 4p suit khi nén 1am quay dia phun: 3,0; 3.4; 3,8
va 4,2 bar.

Cidc diéu kién khic dugc c& dinh nhu sau: ndng dd cha't khé miu nguyén liéu 35%; nhiét dd
vao ciia tdc nhin sdy 180°C; luu lugng dong nhép lidu: 1,76 L/gid.

K&t qui dudc trinh bay & hinh 5 va 6:
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Hinh 5 : Anh budag cie £p sudt kbl € quay d& phun

Hnh6 : Anh bvdng cis ¥p sudfi kbi nen quey ¢ phun
dén dd dm sén phdm

¢ higy sudhthu bdi sén phdm

Db &m sdn phdm gidm nhe khi ting 4p sudt khi nén quay ¢ia phun. Tuy nhién, khi 4p suét khi
nén 16n hon 3,8 bar, 49 &m sdn phdim gidm thém khong ddng ké. Hi&u suét thu hdi sin phim dat cuc
dai tai gi4 tri 4p sudt khi nén 3,8 bar.

Gi4 tri 4p sudt khi nén 3,8 bar dudc xem 13 thich hgp nht cho qué trinh siy phun bot nim Linh
Chi'hoa tan. -

Véi nhu‘ng thong s6 ky thuit dd tim du’dc clia qué trinh siy phun, bdt nim linh chi hba tan thu
dugc c6 d6 4m 1a 4,2%. K€&i qua kiém tra dinh tinh cho thdy trong sdn pham ¢6 chifa saponin — nhém
cdu tlf quan trong nhi't c6 hoat tinh sinh hoc ciia ndm linh chi.

4. KET LUAN

Trich ly va sfy phun 12 hai qué trinh quan trong nhét trong cdng nghé sdn xui't bot nim linh chi
hda tan. K&t qud nghién citu cho thiy viéc sit dung phuong phép trich ly giao ddng 5 bac 1a thich hgp
nhat. C4c thong s8 k¥ thuat thich hgp cho qud trinh sdy phun b6t ndm linh chi hda tan trén thiét bi pilot
Mobile Minor TM — 2002 (Niro) nhu sau: ndng dd cha't khd clia miu nguyén liéu vao budng siy 35%;
nhiét do tdc nhin sdy diu vao va ddu ra 1a 180°C £ 2°C va 72 % 2°C; lvu lugng dong nhip liéu 1,76
L/gid va 4p sudt khi nén quay dia phun 12 3,8 bar. Sdn pham thu dugc c6 do 4m 4,2% va c6 chifa hoat
chit saponin. '

Nhitng thong s0 k¥ thudt thu dugc 12 cd s& cho viéc ng dung qué trinh trich ly va siy phun aé
sdn xudt bot ndm linh chi hda tan & qui mé cong nghlép
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THE APPLICATION OF MULTISTAGE COUNTERCURRENT

EXTRACTION AND SPRAY DRYING IN THE PRODUCTION OF INSTANT

POWDER FROM GANODERMA LUCIDUM.

Le Van Viet Man, Lai Quoc Dat, Phan Cong Thuan

Faculty of Chemical Engineering, University of Technology, Vietnam National University, HCMC

ABSTRACT: This research focussed on the multistage countercurrent extraction and spray

drying in the production of instant powder from Ganoderma lucidum. The five stage extraction was
considered as an optimal process. In spray drying, the optimal concentration of dry matters of feed was
35%, inlet and outlet temperatures of drying agent — 180 £ 2 °Cand 72 +2°C respectively and pressure
for rotary atomizer — 3,8 bar. The product recovery yield of the spray drying was 91,7%. The moisture
of the instant powder of Ganoderma lucidum was 4,2%. The qualitative test showed that the obtained
product contained saponine. The determined technological parameters were fundamental references for
the application of the two processes above in industrial scale.
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