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TOM TAT
Nehién ctru quy trinh sin xuft bt dia hiod tan chira céc ohdt ¢6 loi cho sitc khée, 0o biét la gi duoc enzyme broraelain vi chixg

trén hoa sich hoe ¢ g4 trj sinh hoc cao, dng thii gop phan lim da dang héa vA ning 20 giA trj dinh dhedng cho sia phim 6 vhyy
1ai Viét Nam Ja 1y do chimy t6i thuc hign nghién ciru niy. Nghién ciu &3 dua ra duge cic thdng s6 t8i uu cho qua tioh sy phu
néng 46 chit kbd cia dich dda sau khi pha lofing 14 8% va sau khi phéi trén vdi maltedextrin wudc khi sdy 1a 20%, nhigt 45 8 vio
cia tic nhan sdy 13 150°C, hwu hrgng nhip Jiéu 1 0,0083it/phst, dp lyc khi nén 4.0bar img véri pH dich dira truce khi sy 1440, Hiy
subt thu héi chif kivd cho qué riah sdy 14 45,07%. Bgt dira thu duoe sau kbi siy dat 10,75wg% vitamin C; 221mg%%protein; bost e
bromelain 34519,23U; bam lugng dudng khir va dudng toug lin lugt 13 1895,93mp% va 18610,91me%; 45 Am bit dire 14 4,03%; siy
phém ¢4 kik nang khing oxy héa dat 67,04%.

Tir khéa: bt dira, bromelain, Chitosan oligosaccharide, Ananas comosus, séy phun, xo tiéu héa sinh hoc.

MY DAY

Dira Ia logi cay &@n qua nhiét déi, ¢ 18n khoa hoc Ananas comosus. Cée nghién ciru trpde day ghfmg minh ring trong
Gua va than dira cdn c6 bromelain, 1a mdt enzyme c6 tac dung thly phén protein, gitp cho céc vet thuong & niém my:
da day chéng thanh seo, [am gidm nguy ce dot quy, @61 voi cac banh nhéxn tim mach, ting kha ning hp thu cicloa
thudc, diic biét 14 cdc thudc khéng sinh nhy amoxicilline hay tetracycline, kiém soat ste phiat trién clia cac 18 bao ung the,
Kich thich hoa chét hogt dgng trong co thé, gitp ngan ngira dong mau va cdi thién luu théng mau (Katya Chobolova f
2l.,2010; Bitange Nipa Tochi et a/,,2008). Bén canh @6, Chitosan oligosaccharide 1a dich thity phan Kr chitosan c6 lim
fchéng oxy hda cao {Inmaculada Aranaz et af,, 2009), c6 nhidu ¢ng dung trong thue phém, Bic bigt, chitosan duge st
dyng trong cang nghiép thyec pham nhu mot chét xe tidu hoa sinh hpc. COS tan trong nwdc shiy cic chudi ngén vé cie
rhém D-glucosamin ty d {Jeon et al., 2000),d6 nhal thép vé hda tan tét & pH trung tinh, dac bist c nhidu nghidn o'
vé (mg dyng COS d& cdi tién chét lvgng thyc phdm va cai thign sic khde con ngudl. Nhiku nghisn ciru gin day cho
thdy COS 13m gidm cholesterol trong méu (Macchi,1996), gidm huydt ap {Giustina & Ventura,1985), chang nhilim tring
{Tokoro,1989), chéng viem khop (Kim et af., 2003), ting cwdng déc tinh chéng ung thur {Nishirumai et al.,1984). Ngoli
ra, hién nay trén thi fnremg c6 nhigu san phim ché bidn tir dira nhu mGt dira, dira déng hdp, dira s4y, trong 86, shi
phém dang bit tir reu qua hign dang trd nén Gugre wa chudng bdi tinh da dang, 19N I¢i, va dap umg dugc nh®ng gid
v& dinh diseing d4i v sirc khod con ngudi (Sharifah Numazihah Bt Syed Farman Shah, 2010), (Weerachet Jittani d:
al., 2010). XuAt phat tir nhu cAu thuc 18, muc tiéu ciia & tai 1a nghién ctu quy tinh san xudt bot dira chira cAc chil o
Ign cho strc khoe, dac bigi 1a git duge enzyme bromelain va chiva xo tigu héa sinh hoc 6 gia tr] sinh hee cao, déng mm]
g6p phan Iém_da dang hoa va nang cao gia trj dinh dudng cho sén phém db ubng tai Vist Nam, \
VAT LIEU VA PHUONG PHAP !
Vat ligu

Dira c6 a9 chin ky thua, khél lgng tir 900g dén 1000g c6 ngudn géc tir inh Tidn Giang. Nusc cét mot 4 tr may o
nude t3i phong thi nghigm, ding dé pha hoa chit, phan tich, kidm nghigm. Nude may té hé théng cht nwée thanh
dung @& xi¥ [y, phéi rén, pha lodng. Mattodexirin (MD) |4 san phim cia An B9, ¢b chi sé DE < 20, 43 4m 4 - 6%
Chitosan phan phéi béi céng ty ChitoWorld, Khu Cdng nghiép Tan Tao, Tp.HCM, 86 acetyl hoa trén 70%.

Phiwrong phip nghién ciru

Binh rong vilamin C bing phuong phép dinh leong bing lod. Binh heong duwdng khir bing phuong phap DNS. Br
lrgng dutrng tong bang phuong phap phencl. Binh Iwong protein bing phuong phép Lowry. Xac dinh hogl i}
bromelain bang phuang phép Murachi {Lam Thj Kim Chau va céng st 2004).

Thir nghig¢m khd nang khang oxy héa DPPH (Chemah ot al.,2010). .
e [ 0 o[ e [p[ Pratoans f—> Prsiin [>] styptun > -
Hinh 1, So d& quy trinh nghlén ciru san xuét bat dia hda tan

Ding phurong phép thii céng @€ tach riéng phan vo, thit qua. Bem can dé& xac dinh khéi lwgng céc phan. Phn thit e
dugc Wy tién hanh kh&o sat cac théng sé: 49 4m, ham luong vitamin C. Dich dia ép duwoc sau khi loc, tién harh
dink 6&o thang sb v& ham lugng duwbng ng, ham fugng dudang khir, ham lugng vitamin C, ham lwong protein.
tinh bromelain, pH, 4 Bx.

Sau d6, tén hanh didu chinh c4c gia 41 pH cda dich dira & cac gid tri 3,5; 40; 4,5; 5,0; 5,5 frong cing mét didu Kén
x&c dinh hoattinh bromelain. Tinh két qud, v& db thi bidu din sw bién thién cda hoat tinh bromelain & cac gi i pH.

djnh gid tri pH 161 wu cho hoat tinh bromelain cac nhat.
Khao sat 3nh hwrdng cba ham lwong chét kho 1én qud trinh sdy phun
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Dich dira durgc pha lofing voi nuréc thanh hn h?étp dich ©6 ham lrgng chét khG 4%, 6%, 8%, 10%, b sung maltodexirin
l!;anh hn hep dich nguyen lidu trudre khi vao thiét b sdy phun o ham legng chiét khé la 16%, 20%, 24%, 28%. Sau do
fién hanh sdy & ché a5 ¢ dinh: Iru trgng nhgp ligu 0,010IiUphGt; 4p e Khi nén 3,5bar; nhigt d6 te nhan sdy 150°C.

Khéo sidt dnh hudmg caa Rhidt a9 tic nhin siy 1én qua trinh sy phun
Tibn hanh khéo sat & cac NGt 89 tc han s ; °C, 160°%
; & ly d3u vao: 145°C, 150°C, 155°C, 160°C trong <iing didu kign leu he¢ing

rhap ik 0,01IUphit, 4p Iy khi nén 3,5bar, 1 I phéi tgn MD & thi nghigm trén
Khio sdt dnh hwdmg cia liu g nhp lidu fen qus trinh siy phun
Tién hanh khdo s&t & cac v lwgng dong nhap ligu: v !

; 0 sat p ligu: 0, 9, 0,0
nén 3,5bar, nhiét db tdc nhan sdy v 1y 18 phéi ton MD nhur & thi nghiém trén.
Khdo sdt dnh inpomg cda 4p lirc khi nén 18n qud trinh séy phun

ﬁénhanhkhéosét&cécépluckhrnén: 3,5bar; 4,0bar; 4,5bar trong cing ey legng nhdp liéu, nhidt 48 tac nhan sdy va
1 18 phéi B MD niwe & thi nghigm rén., P 9200 It Lagng N e, i 39 Y

Tét cd mAu s3n phim bot dira sau sdy dem do da 4m, tinh higu suit thu hdi san phm, thc 60 bay hoi 4m. Hoan nguyén
:g;‘d:::h";‘; """‘:I:C dat ham lugng chit khé trong g xAc dinh ham lrgng Awdng kivr, diémg téng, vitamin C, protein,
n.

Kndo sit £y i§ phéi trén djch Chitosan vao djch dira tneoe khi sby
Phéi tzdn dich Chitosan véo dich dira & céc 17 16 0,5%, 1%, 1,5%, 2% (viv). Tién hanh séy phun dich dira & ché db sy

3 khdo sat dugc & cie thi nghiém trén. B4t diva thu hdi dugc dem di thir nghigm tinh khéng oxy héa va so sanh voi
dich dira triec khi sy va dieh Chitasan nguyén chit,

fphit trang ciing dp luc kivi

KET QUA VA THAO LUAN

TV 18 thu r_.bi phén thit qua bao gbm mét dira khodng 78,01% {gia i trung binh sau 10 IAn I4p), trong 6 phan con lai 1
v qué chiém 21, 99%.86 Am thit dira ban dAu va ham lvgng vitamin C dat gié trj trung binh sau 3 ln do An hegt 13
83.75% va 32,12mg% phix hop véi cic sb lidu ciia tac gid Ton Nir Minh Nguyst, 2010,

Baing 1. M3t 38 chi éu héa hoe cia dich dira

VRaminC  Bubmg khir  Butng téng Protein Hoat tinh
Ctes  “imaw)  (mg%) mg%) (mg%)  tromelsin(Uiimg)  PH BOBX
Két qua 28,11 3460,01 10407,10 503,45 70266,39 33-34 12-15
Bién a4 hoat dong cia bromelain tr pH 3+10 (Nguyin Bire Lugng, =
2012). Yéu t& pH la y8u t6 quan trong anh hudng d8n hoat tinh xic tc s

bromelain & cac gié tri pH khic nhau. T¢ Hioh 1 théy ring hoat finh | £ ../
bromelain cia djch diva dat gié tri cac nhét & pH 4,0 va khac bidt co ¥ { ¥ aa®
nghfa vé& mt théng ké véi a=95% & pH 3,5:5,0;6,5. Tuy nhién 13i khéng o0
€6 sy khac bigt ¢6 § hohia théng ké & pH 4,5 (1217,89U). V) viy gl tr| °
PH 4,0 dugc chon 2 gid ti 16i wu dé khiio sat cac théng sb tiép theo.
Tir Hinh 2a nhdn théy khl cang pha loang dich dira va lwong

maltodextrin bd sung cang nhidu thi ham hegng vitamin C cang giam. "mh;ﬁ :i‘:: :.‘ub:;' ::; :l‘;h‘ :';2'.1.".7"-5‘“'

Tuy nhién & Hinh 2b thé hidn hoat tinh bromelain cia mau 8-20 v

mau 10-20 {06 nghia 14 pha losing dich dira sau ki didy chinh pH xufing 8% chét khd va phéi irdn maltodextrin thanh
20% chét kh6) cao nhét, ngoai ra ham lgng protein ciia miu 8-20 lzi thip hon so véi m3u 10-20 I3 do bromelain siv
dyng protein lam co chét, khi hoat tinh bromelain cao nghia Ia lwgng protein bi phan cht cang nhiéu (Hinh 2c). Bén canh
6, higu suét thu hdi chét kha clia mau 10-20 lai thAp hon méu 8-20 (Hinh 2d), cé thé gidi thich do ndu ham hegng chét
Kk cang thap thl Am cang cao, do &6 trong qua trinh sdy &m cang cao thl thoi gian tiép xic giGa nguysn lidu vér tac
nhan sy cang [&n, lam tang vin tdc bay hoi Am (hinh 2¢) din dén higu sudt thu hdi chét ki cang thip. Do a6, chang
t6i chon ham legng chét khé ciia dich diva sau pha loéng 14 8% va ham hegng chét khd clia dich dia phéi trén
maltodextrin trneéc khi vao thiét bj sy phun 1a 20% & tién hanh thi nghiém tiép theo.

Nhiét 69 qua théip hay qua cac déu bt lgi cho qua trinh séy dich dira. Khi nhigt 35 ting hon 150°C (Bang 2) gay frc ché
bromelain hoat ddng do d6 hoat tinh giam, ddng théri tang nhidt 36 [am cho vitamin C cling gidm theo, duwéng tng gidm
do by phan hdy din dén ham leeng duwyng Khik tang, con protein bl bién tinh cling gidm theo. Bén canh d6, nhigt 68
khang khi sAy thap thl 80 &m céc hat vat ligu sy vin con khd cao, nén bam nhiéu Ién thanh budng sy kam gidm hiu
suét thu héi san phém sau sdy. Nhidt 66 khéng khr sy cao mac di dat da 8m kha tbt nhung s& cd mat It vat liéu séy bi
bam 18n thanh, san phAm sau sdy gidm mili thom, v& mau vang twai bi chuyén sang vang s&m. Qua thi nghiém nay
ching 15i chon nhigt 4@ khéng khf ddu vao 13 150°C trong ty nhign ciru clia nhém tac gid fruimg Dal hoc Kasetsart
{Rungtip Jutamongkon et af,2008), img vét higu sult thu hdi san phim cda qué trinh sy phun 1a 27,68%, 46 4m san
pham I 4,45% v hoat tinh bromelain san phim la 38885,9U.

clia bromedain. Do &6, v&i myc fiéu 48 tai gié dugc hoat tinb bromelain %‘“"
& gid i thi wu nhét nén ching 5i tién hanh khio st hogt tinh ot I
-
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Hinh 2. Bifu 85 bidu din sir anh hudmg ciia ham lweng chit khé 1én qud trinh sdy phun ham lugng vitamin C (a), hoat tinh

bromelain (&), ham leemg protein {c), hiéu sult thu hdi chét khé {d) vA téc 46 bay hai dm (e}
Bang 2. Sy dnh hwdng ciia nhiét 43 tic nhin sdy Ien chit lwong sin phim bt dia

Nhigt 49 téc ahan sby (°C) 145 150 155 160
Hoagt tinh bromalain (U) 3207861 38685,90° 36444,65° 3587357
Ham hrgng protein (mg%) 198,06 243,94° 223,55° 190,41*
Ham lrgng vitarin C (mg%)  10,28° 736" 716" 7.16°
Ham luong dudng khit (mg%)  1410.74"  1339,14"  163049°  1682,35"
Ham lugng dudmg thng (mg%)  19383.64°  18877,58°  17913.94°  17644.24°
Higu sult thu bdi chitkha(%}  31,86° 27,68° 28,20° 25,25"
B4 &m (%) 463 4,45° 371" 3,58°

* Chirin thirmg khéc nthau thé hin s khéic nhau gitka cdc gié trf trung blah 4 ¢6  nghia Vo a=5%.

Béng 3. Sy 4nh hudng cia Lo hrong nhip

Hgu 1én chit lgng sdn phim bt dira

Luru g nhdp ligu (Ibphaty 0.0066 0,0083 0010
Hogt tinh bromelain (U) 2337845"  3528527°  30157,3¢°
H&m lwgng protein (mg%) 175,12° 245 49° 210,80°
Ham lwgng vitamin G (mg%) 7,723 13,637° 10,767°
Ham lugng duong khir {ma%) 207396  331532°  2951,00°
Ham lrgng dudmg 1dng (mg¥%) 1485097  21081,73°  12716,.27°
Higu sud thu hé( chét khd(%} 41,82° 34,85 27,00°
B4 am (%) 408" 4,20° 4,45°
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* Chirin thuong khéc nhau thé hién surkhic nbau gida céc gis ] trung binh ta 06 nghia véi a=5%.
Luu lugng nihéip ligu ting, ddng nghta véi thdi gian I ctia vat ligu sy trong bubng sdy giam, do 66, hidu qua shy s

i

khdng cao. £44 am sé tang, phan hat &m dinh Iai trong bubng sy ciing tang dan dén higu suAt thu hdi sin phim sau qué
trinh séy phun gidm va hoat tinh bromelain, ham Irgng vitamin C, ham lwong protein, ham legng dwémg khir, dudng
téng cling gidm theo. Ban canh d6, khi lvu heong nhap lidu tng 18n 6,010litphit, thit bj hoat dang khang &n dinh, ¢t
hién tugng hat dm dinh vao budng sy nhidu, chdy thanh déng nén cuéi ciing ching 13i chon lvu Iuegng dang nhip ligu
18 0,00831lt/phust, Higu suAt thu hdi san phdm ciia qua trinh séy phur dat 34,85%, 65 4m san phém 14 4,20% va hogttish

bromelain ciia san phédm dat 35285,27U.

Bing 4. Sy anh huémg cia ap Ire khi nén 1én chit Ivgng san phim bat dira

Ap lize khi nén (bar) 3,0 35 40 45

Hoat tinh bromelain (U) 28481,78%  24856,64" 34519,23°  33686.44°
Ham lgmg protein {mg%) 271,98° 241,39° 221,00 274,53
Ham lerong vitami G (ma%) 10,77° 13,64° 10,75 8,668°
Hém luong distmg khir (mg2%) 200890°  3061,74° 1651,00" 1622.11*
Ham kegng dirgng 19ng (mg%) 17306,20° 2108173 20811,35° 2117945°
Hidu sult thu hoi chét khd{%) 17.00° 34.85° 45.07° 45.00°

29 dm (%) 425° 4.88° 403 383"

* Chir in thuemg khéc nha thé hign suw khac nhau gida cac gid tn trung binh [a c6 y nghia v&i a=5%.
Khi nén c6 ahigm vy 14m quay du phun swong, tao céc hat séy (L& Van Viét Min va cong si, 2010). Két qua oT]
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nghiém cho théy ap iwc khi nén anh hiémg 16m dén higu suét thu hdi san pham cla qué trinh séy phun va 49 &m sin
ppém.’ Vi ki 4p ;uét khi nén tiing thi dAu phun s& quay nhanh hem, cas hat seng s& cd kich thisée nhd hon, dign tich
Hiep e véi khorig khi nong ting, abing thiri hat nhe v khd $8 it bj dinh Lai trén thanh budng sdy, hidu sult thu ki cao
hon valdé 4m thap hon. Chang 13 cling da thir tang ap lygc khi nén lén 5,bar, nhumg & difu kign ndy hé thbng lam viec
khéng on dinh. AP Irc khf nén 4,0bar va 4,5bar cho hoat tinh bromelain v higu suat thu hdi chit khd cda san phém cao
nhét va khdng khic bit ¢6 ¥ nghia & 49 tin ody a=0,05. Didu néy d3n dén, ham kroug protein gidm, trong khi ham leong
durémg 16ng va dudmg khir dat gia tri khdng khac biét v& mét ¥ ngha théng k8. Tuy nhiéo, do ham kegag vitamin C trong
sdn pham & gid Irj 4,0bar cao hon 4,5bar ndn ching tai chon gia t 4,0bar, img vai higu suli thu héi san phim cia qua
trinh sy phun dat 45,07%, 09 Am sdn phém 12 4,03% va hoat tinh bromelain 14 34519230,

Dung dich Chitosan oligosacchande siz dyng trong nghién cir aé trong théi gian kha dai ngadi khang khi nén dich co
m?u dﬁn va ch\_]ng 6 t]en hanh thir nghiém Iai kha ndng khdng oxy héa clia dich nguyén chét d& so sanh véi dich sau
khi phoi tron v6i dich dira trere va sau kbi sdy. Két qua thé hign trong Bang 5.

Bdng 5. i anh hurémg ciia dung dich chitos an cligosaccharide ki phéi trén véi dich dira

MEu Khi nang khang oxy héa (%)  Ham luomg Ham iugng
& ndng 83 CH5 () dudmgkhi? (mg%)  dwdmg tdng (mg%)
Dich chitosan nguyan chat 90,05 405,45 795,64
B sung 0,5% (viv) nrire shy 10,26 164477 20711,27
B4 sung 1,0% (viv) tnzéc sby 18,10 1638,54 20611,19
B& sung 1.5% (viv) e shy 20,83 163231 20511,11
BB 5ung 2,0% (vAv) nedc sby 44,99 1626,09 20811,04
BA sung 0,5% (viv) sau sy 67,04 1895.93" 18610.91*
Bd sung 1,0% {viv) sau sdy 61,28 1967,52" 18189.70"™
B sung 1,5% (viv) sau sdy 57,47 2058,89° 17274,55"
BA sung 2,0% (viv) sau sdy 54,71 2009,51% 19344,24"
() C/15 1 ndng d5 pha loang 15 ién,

* Chiz in thumimg khéic nhaw thé hidn s khéc nhau giira céc gis t trung bink 18 o6 ¥ nghia voi a=5%.

Ké1 qua phan tich nang hec khiz DPPH cho thiy dung dich chitosan oligosaccharide nguyén chit ¢4 kha ndng khéng oxy
hoa cao (90,05%). O cac mAu trirdre sdy, khi b sung dich chitosan cang nhidu thi kha nang khéng oxy hda cang ting
nhing khéing cao 2 do sw cd mat ciia enzyme bromelain gay ra hign trgng tha trong dung méi methanal 1am &nh
huing dén két qua. O cic mBu sau sdy, kha nang khang oxy hda cao nhung t¥ 18 nghich véi ham lvgng dung dich
chitosan oligosaccharide b sung vi mau den ¢ila dung dich chitosan oligosaccharide nguyén chét 43 1am sam mau sén
pham. Nh&m dim bao tinh chit cim guan (mau, mii) cing nhur gia thanh cia sdn phim, ching 141 chen ham lgng
dung djch chitosan o]igosaccharide bd sung vao dich trdrc sy 1a 0,5%({viv). Kha ning khang oxy hoéa, ham lromg
duirng khir va dudng ting cOa san phim tn ot 13 67,04%, 2009,51mg% va 19344,24mg%.

KET LUAN

S&n pham bt dira duoc sén xudt theo phuong phap sy phun trén mdy sy BUCHI Mini Spray Dryer B-290 cua Thuy
Dién tir gifng dia Cayene. Dich qud dwoc (By béng phirang phap ép, loc véi pH béng 4. D& dat dugc haat tinh
‘bromelain Gao nhit thi ham Iirgng chit khd dich qua sau pha lodng 14 8% va tnrdre s&y phai 13 20%, nhiét 8@ khi @du véo
14 150°C, ap lyc khi nén Iam quay dia phun |4 4,0bar, lwu leng nhép ligu ta 0,00831Yphut.

D4 1am ting tinh khang oxy hoa cho san phdm, dich dira tnroc sdy dugc pha tgn véi dung dich chitosan
oligosaccharide véi ham Irgng 0.5% (wiv). Vin & con tbn tai 1 43 hoé tan cia san phdm bt dca trong nudrc lanh chira
161. Nguyén nhan vi dich qua chira nhidu pectin va hat bt do dau phun swong si¥ dung trong nghién clru taa thanh kha
min. D& khéc‘ phyc vAn dd nay, ching 15i d& xuét cin phai thay dbi kidu dBu phun khéc hodc khéo sat thém qua trinh tao
hat sau khi say.
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STUDY ON PRODUCING PINEAPPLE SOLUBLE POWDER (Ananas comosus)

Nguyen Thi Ngoc Thuy', Ngo Dai Nghiep®
'University of Technology, Ho Chi Minh city National University
University of Science, Ho Chi Minh city National Universiy

SUMMARY

Study on producing pineapple soluble powder including some helpful nutritional substances for your health, specialy to keep
bromelain and have higher biology investigated fiber, and to make diversify and increase outntional value more than for Vietiam
beverage products are the reasons we did in this research. The best value of spraying dry are followed as the dry matter concentration
of pineapple solution after diluting is 8% and afier mixing with maltodexirin before drying is 20%, the inlet temperature of the drying
agent is at 150°C, the input flow is 0,0083liters /min, the compressed air pressure is 4.0 bar with pH value before drying is 4,0. Tee
recovery of dry matter for the drying process is 45.07%. Pineapple powder is obtained was 10,75 mg% vitamin C, 221mg% protem;
the browmelain’s activity is 34519,23U, the reducing sugar content and total sugar are alternated 1895,93mg% and 18610.91 mg%, the
moisture of pineapple powder is 4.03%, the oxidation resistant of product is 67.04%.

le powd chitosan ide, Ananas comesus, spray drying, biology investigated fiber.
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