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T6M TAT 

Nghien cdu quy trinh san xuat b6t dda ho^ tan chlia cac chat c6 loi cho siic khoe, d̂ ic bipt la gid duoc enzyme bromelain vi chtia xo 
tieu h6a sinh hpc c6 gjd tr( sinh hpc cao, dong then g6p phin lam da d^g h6a v^ nang cao gid trj dinh duong cho san pham do u6ng 
t^i Vi€t Nam li ly do chung tdi thvc hiSi nghi€n cuu nay. Nghien cuu da dua ra dugc cdc Uidng sl tii ini cho qud Ulnfa s£y ptunt 
ndng dO chit khd ciia dich dua sau khi pha lo9ng \k 8% va sau khi phii tron vdi maltodextiin tnrdc khi siy \k 20%, nhif t d$ diu vfc 
cila tdc nhan say Id 150°C, lira lugng nh|q) li?u la 0,0083 lit/phut, ip Ivc khi nho 4,0bar dng vdi pH dich diia trudc khi siy U 4,0. Hifu 
suit diu hoi chat kbfi cho qui trinh sly Id 45,07%. Bgt diia thu dugc sau khi sdy d t̂ 10,75iiig% vitamin C; 221mg%protein; hoy dull 
bromelain 34519^230; hdm lugng dudng khii vi duimg ting lin lugt la I895,93mg% vi 18610,91mg%; dp am bgt diia li 4,03%; sin 
phim c6 khi nang khang oxy hoa dgt 67,04%. 
Tic khoa: bgt dira, bromelain, Chitosan oligosacchande, Ananas comosus, siy phun, xo tifiu hda sinh hpc. 

M^DAU 

Dda Id logi cdy an qud nhiflt ddi, cd tfln khoa hgc Ananas comosus. Cdc nghiin edu tnjdc ddy chdng minh ring trong 
qud vd thdn dda cdn cd bromelain, Id mdt enzyme cd tdc dung thOy phdn protein, giiip eho cdc vet thuang d nilm m̂c 
dg ddy chdng thdnh s?o, Idm giam nguy ca dgt quy dl i vdi cdc bflnh nhdn tim mgch, tang kha ndng hip thu cdclog 
thulc, d$c biflt Id edc thuoc tdidng sinh nhu amoxicilline hay tetracycline, kilm sodt s^ phat triln ctja cdc te bdo ung thi/, 
kich thfch hda chit hogt dflng trong ca thi, giup ngdn ngda dflng mdu vd cdi thifln luu thdng mdu (Katya Chobotova el 
a/.,2010; Bitange Nipa Tochi ef a/.,2008). Bin cgnh dd, Chitosan oligosaccharide Id djch thuy phdn td chitosan cb llnh 
khdng oxy hda cao (Inmaeulada Aranaz ef al., 2009), cd nhilu dng dgng trong thi/c phim. D$c biflt chitosan dugc si> 
dgng trong cdng nghiflp t h ^ pham nhu mflt chat xa tieu hda sinh hgc. COS tan trong nude nhd cdc ehuli ngIn vd cte 
nhdm D-glucosamin t^ do (Jeon ef al., 2000],dfl nhH thip vd hda tan t i t d pH trung tlnh, dgc bi^t cd nhilu nghiin cuu' 
v l dng dvng COS d i cdi tiln chit luvng th r̂c phim vd cdi thifln sdc khoe con ngudi. Nhiiu nghlfln cdu gin diy dw 
thiy COS 1dm gidm cholestenji trong mdu (Macchi,1996), gidm huyit dp (Giustina & Ventura,1995), chong nhiim Iriing 
(Tokoro,igd9). ching viem khdp (Kim et al.. 2003), tdng cudng dgc tinh ching ung thu (Nishimmai et al.,ig84). Ngoi| 
ra, hifln nay trdn thj budng cd nhilu sdn phim che bien td dda nhu mdt dua, dua ddng hflp, dda sly. trong dii, sft̂  
phim d̂ gng bgt tu rau qud hifln dang trd nfln dugc ua ehuflng bdi tinh da dgng, tifln lgi, vd ddp dng duac nhdng gifilri 
v i dinh'dudng dii vdi sdc khoe eon ngudi (Sharifah Numazlhah Bt Syed Farman Shah, 2010), (WeerachelJittan'itetl 
al., 2010). Xuat phdt tu nhu d u thi/c t l , muc tiflu cua dh tdi Id nghidn cdu quy trlnh sdn xuit bgt dua chua cdc chJlcAj 
lgi cho sdc khde, d$c biflt Id gid dugc enzyme bromelain va chua xa tiflu hda sinh hpc cd gia trj sinh hgc cao, donĝ Ai 
gdp phin Idmda dgng hda vd nang eao gid tri dinh dudng cho sdn pham do uong tgi Vlflt Nam. [ 

VAT LIEU VA PHU-ONG PHAP 

V$t l i fu 

Dda ed dfl ehln ky thu^t Will lugng ti> 900g den lOOOg cd nguln glc tu tinh Tiln Giang. Nude elt mgt lln ti> miy ci 
nude tgi phdng thi nghiflm, dCing de pha h6a chit, phdn tich, kilm nghiflm. Nude mdy tu hfl thing cit nude thanh \f!M 
dung d l xi> [;?, phii trfln, pha loang. Mallodextrin (MD) Id san phim cua An Dfl, cd chl so DE £ 20, dfl am 4 - 6%. Dra 
Chitosan phdn phii bdi cdng ty ChitoWortd. Khu Cong nghiep Tdn Tgo, Tp.HCM. dfl acetyl hda tren 70%. J 

Phuong phdp nghiin cdu M 

Djnh lugng vitamin C bang phuang phdp djnh luang bdng led. Djnh lugng dudng khu bang phuang phdp DNS. BĴ  
lugng dudng tong bing phuang phdp phenol. Djnh lugng protein bang phuang phap Lowry. Xdc djnh hogt tfnft 
bnamelain bang phuang phdp Murachi (Lim Thi Kim Chdu vd cdng sir. 2004). 

Thd nghiflm khd ndng khdng oxy hoa DPPH (Chemah et a/.,2010). 

(^Ddr)>[ 

Hinh 1. Sc do quy trinh nghien cdu san xuit bflt dda hda tan 

DOng phuang phdp thu edng d l tdch riflng phan vd, thit qua. Dem can d l xdc djnh khoi lugng cdc phan. Phin ttijl qî  
dugc lly tiln hdnh khdo sat cac tiidng s l : dfl am, hdm lugng vitamin C. Djch dda ep dugc sau khi Igc, tien hflnh w 
djnh cdc thong s l ve ham lugng dudng tong, ham lugng dudng khi>, hdm lugng vitamin C, hdm lugng prdein, hoi 
tinh bnjmelain, pH, dfl Bx. J 

Sau dd. tiln hdnh dieu chfnh cdc gid tri pH cua d|ch dua d cac gia bi 3.5; 4,0; 4,5; 5,0; 5,5 trong cdng mflt dilu kl^nj 
xdc djnh hoat tinh bromelain. Tinh kit qud. ve d l thi bieu dien sy biin thifln cua hogt tlnh bromelain d cdc gid tri pH, ) f 
djnh gid trj pH toi uu cho hoat tfnh bromdain cao nhlt. 

Khao sat inh huvng cua ham Iwg-ng chat khd len qui trinh siy phun 
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Djch dira dugc pha lodng vdi nude thdnh hin hop djch c6 ham lugng chit khfl 4%. 6%, 8%, 10%, bo sung maltodexbin 
tt^nh hon hgp djch nguyen liflu trudc kW vdo ttiiit bj sly phun co hdm lugng chit khd la 16%, 20%, 24%, 28%. Sau 36 
tiln hdnh sly d ch l dfl ed dinh: luu lugng nhdp Hflu 0,01011t/phut; dp lyc khi nfln 3.5bar, nhiflt dfl t ic nhdn say 150°C. 
K/ilo sat inh hudng cua nhiet dd tic nhin siy lin qui trinh say phun 

Tiin hdnh khdo sdt d cac nhiflt dfl tdc nhin sly diu vdo: 145°C. 150°C. 155°C, leCC trong cdng diiu kifln luu lugng 
nhdp liflu O.OIOIit/phOt, dp Igc khi ndn 3,5bar; t j Ifl phoi trfln MD d thi nghiflm trfln 
Khio sit inh hu-dng cua Itm ivgng nh$p H^u len qui trinh siy phun 

Tien hdnh khdo sdt d cdc luu lugng ddng nhgp liflu: 0,0066llt/phut; 0,0083lit/philt; 0,010lit/phiit bong cung dp luc khi 
nen 3,5bar, nhiflt dfl tdc nhdn say vd t j Ifl phii trfln MD nhu d th( nghiflm trfln. 
Khio sat inh hwdng ciia ip l^v khi nin len qua trinh say phun 

Tiln hdnh khao sdt a cac dp Igc khf ndn: 3,5bar; 4,0bar; 4,5bar b-ong cung luu lugng nhflp liflu, nhiflt dfl tdc nhdn sly vd 
ty Ifl phoi trfln MD nhu d th( nghiflm trfln. 

Tat cd mlu san pham bflt dda sau sly dem do dfl Im, tinh hiflu suit thu hl l sdn phim, t ic dO bay hgi im. Hodn nguyln 
bflt dda vdo nude dgt hdm lugng chat khd tuang ung xdc dinh ham lugng dudng Mid, dudng ting, vitamin C, protein, 
hogt tfnh bromelain. 

Khao sat ty IS phoi tr^n djch Chitosan vao dich di>a tnrim khi siy 

Phii trfln djch Chitosan vdo djch dua d cdc ty- Ifl 0.5%, 1%, 1,5%, 2% (v/v). Tiln hdnh sly phun dich dua d ch i dfl sly 
da khdo sdt dugc d edc thi nghiflm bfln. Bflt dda thu hl l dugc dem di »ii> nghiflm tlnh khdng oxy hda vd so sdnh vdi 
djch dda trudc khi sly vd djch Chitosan nguyfln chit. 

K^T QUA VA T H A O LUAN 

Tiy Ifl thu hi i phin thjt qud bao gim mit dua khodng 78,01% (gid trj tmng blnh sau 10 l ln l|p), trang dd phin cdn lgi la 
v6 qui chiim 21, 99%.06 Im thjt dda ban diu vd hdm lugng vitamin C dgt gid trj trung blnh sau 3 lln do l ln lugt Id 
83,75% vd 32.12mg% phu hgp vdi cdc s l liflu cua tdc gid Tfln Ni> Minh Nguyflt, 2010. 
Bdng 1. Mflt s l chl tiiu hda hgc cua d|ch dda 

rWtiSii VltaminC Dudng khd Dudngting Protein Hoattlnh „ „ . „ 
(mg%) (mgX) (mg%) (m9%) bromelain (Ul/mg) P" °^ °^ 

Kllqud 29.11 3460.01 10407,10 503.45 70266,39 3,3 - 3,4 12 - 15 

Bifln dfl hcgt dflng cOa bromelain tu pH 3+10 (NguySn Ddc Lugng, 
2012). Yeu t l pH la y lu to quan trgng dnh hudng din hogt tinh xiic tdc 
cua bromelain. Do dd, vdi mge liflu de tdi gid dugc hogt tfnh bromelain 
d gid tn; t i i uu nhlt nfln chung toi t i ln hdnh khao sdt hogt tlnh 
bromelain d cdc gid hi pH khde nhau. Tu Hlnh 1 thiy ring hogt tlnh 
bromelain eCia djch dda dgt gid tri cao nhlt d pH 4,0 vd khdc biflt cd ^ 
nghTa v l m$t thing kfl vdi a=95% d pH 3,5;5,0;S,5. Tuy nhlln Igi khdng 
c6 sg khdc biflt cd •j nghTa thing k l d pH 4,5 (1217,89U). Vi vfly gid tn 
pH 4,0 dugc chgn Id gid trj tdi uu d l khdo sat cde thing so tilp theo. 

Tu Hlnh 2a nhfln thiy khi cdng pha loang dich dda vd lugng Hlnh i.Bi4udibi5udrt„sv inh hir*nB eta 
maltodexbin bo sung cdng nhieu thi hdm lugng vitamin C cdng giam. pH djch dira m hofit tfnh bromstain 
Tuy nhifln d Hlnh 2b th i hi$n hcgt tinh bromelain cua mau 8-20 vd 
mau 10-20 (cd nghTa Id pha loang djch dda sau khi dieu chinh pH xuing 8% chit khfl vd phii trfln maltodextrin thdnh 
20% chit khfl) cao nhlt, ngodi ra ham lugng protein ciJa mau 8-20 Igi thip han so vdi miu 10-20 Id do bromelain sd 
dgng protein lim ca chit, khi hogt tfnh bromelain cao nghTa Id lugng protein bj phdn cat cdng nhiiu (Hlnh 2c}. Bin cgnh 
dd, hiflu suit thu hii chit khfl cua mlu 10-20 lgi thip han mau 6-20 (Hlnh 2d), ed th i gidi thich do nlu hdm lugng chat 
khfl cdng thip thi Im cdng cao, do dd trong qud trlnh say Im cdng cao thi thdi gian tilp xdc giO-a nguyfln liflu vdi tdc 
nhan siy cdng Idn. lam tdng v^n t ic bay hai i m (hlnh 2e) ddn din hiflu suit thu hl l chit khd cdng thap. Do dd, chung 
tfli chgn hdm lugng chit khfl cua djch dua sau pha loang Id 8% va hdm lugng chat khfl cua djch dua phii trdn 
maltodexbin birde khi vdo ttiiit bj sly phun Id 20% d l tien hdnh thi nghiflm tilp theo. 

Nhiflt dfl qud thip hay qud cao deu bat lgi cho qua trlnh sly dich dda. Khi nhiflt dg tang han 150°C (Bang 2} gdy i>c chl 
bromelain hogt dflng do dd hogt tinh giam, dong thdi tang nhiflt dfl 1dm eho vitamin C cung gidm theo. dudng tong gidm 
do b| phdn hOy din din hdm lugng dudng khi> tdng, cdn protein bj t»in tlnh cung gidm theo. Bfln cgnh dd, nhiflt dd 
khflng khi sly thip thi dfl am edc hgt vflt liflu sly vSin c6n kha cao, nln bdm nhilu Ifln Uianh buing sly Idm gidm hiflu 
suit thu hl l s in phim sau siy. Nhi|t dfl khflng khf sly eao mac dCi dgt dg Im khd t i t nhung s l cd mflt ft vgt liflu sly bj 
bdm Idn thdnh, sdn phim sau siy gidm miii tham, vd mdu vdng tuai bj chuyen sang vdng sim. Qua thi nghiflm ndy 
chung tfli chgn nhiflt dfl khflng khf diu vdo Id ISO^C tuang ty nhifln cdu eiia nhdm tde gid trudng Dgi hgc Kasetsart 
(Rungtip Jutamongkon ef a/..2009), ung vdi hiflu suit thu hi i sdn phim ciia qud trlnh sly phun Id 27,68%. dfl Im sin 
phim Id 4 45% vd hogt tinh bromelain sdn phim la 38885,9U. 
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Hlnh 2. B i l u d l b i l u d i i n s\f anh hudng ciia hdm Itrgng ch i t khft l§n qud trinh s l y phun hdm lugng vitamin C (a), hogt tlnh 
bromelain (b), hdm lugng protein (c), hi0u su i t thu h i i chit khd (d) vd toe d^ bay hoi I m (e) 

Bdng 2. S ^ dnh hudng cua n h i ^ dp tdc nhdn s l y len c h i t l ugng san p h i m b$t dda 

Nhi#t a$ tdc nhdn s l y {°C) 145 150 

Hoat tlnh bromelain (U) 32978.61'' 38885,90= 
Hdm lupTig protein (mg%) 198,06* 243,94' 
Hdm lugng vitamin C {mg%) 10,28" 7,36" 
Hdm lupTig dudng khd (mg%) 1410.74' 1439,14' 
Hdm lugng dudng t ing (mg%) 19383,64' 18877,58" 
HiOu suit thu h i i ch i t kh6(%) 31,86' 27,68" 
fi* i m {%) 4,63' 4,45" 

* Chuf in thudng khdc nhau thi hi$n sw khic nhau giOe c&c gii tri trung blnh Id cdy nghTa vdi a=5%. 

Bdng 3. Svr dnh hudng cua luu l i rgng nh^p ll^u len chat lugng sdn pham b^t dua 

36444,65" 
223,55" 
7.16" 
1630.49° 
17913,94' 
28.20° 
3,71 ' 

35873.57* 
190,41' 
7,16" 
1682.35" 
17644,24' 
25,25' 
3,58' 

Luu lugng nh^p li$u (llt/phiH) 

Hofit tinh bromelain (U) 
Hdm lugng protein {mg%) 
Hdm lugng vitamin C (nig%) 
Hdm lugng dudng khd (mg%] 
Hdm lugng dudng t ing (mg%) 
Hi$u suit thu h l l chit kh6(%) 
D(. am (%) 

23378,45'' 
175,12' 
7,723' 
2873,96' 
14950.97' 
41,82= 
4,08' 

35285,27= 
246.49' 
13,637= 
3315,32' 
21081,73" 
34,85" 
4,20" 

30157,34 
210,80" 
10,767" 
2951.00" 
12716,27' 
27,00' 
4.45= 

' Cho- in tiiudng khdc nhau thS hi$n sir khdc nhau giOa cdc gia tn trung blnh la cdy nghTa vdi a=S%. 

Luu lugng nh$p liflu tang, dong nghTa vd i thdi gian luu eOa vdt ligu s l y trong b u I n g s i y g idm, do dd, h i | u q u i s ly se 
khdng cao. Df l am se tang, p h i n hgt am dinh lgi trong buong say cung tang d i n den hiflu s u i t thu h i i sdn p h i m sau qu3 
trfnh s i y phun gidm vd hogt tfnh bromelain, hdm l ugng vitamin C, hdm l ugng pnatein, ham l ugng d u d n g khd , dudng 
tong cOng gidm theo. Bfln cgnh dd , khi luu lugng nhflp lif lu tdng ldn 0,010lit/phiit. t h i i t bj hoat dflng khdng I n djnh, cb 
hifln tugng hgt I m dfnh vdo buf lng s l y nh i l u , chdy thdnh ddng nfln c u l i c i ing chung tfli chgn luu lugng ddng nh^p li$u 
Id 0,0083lft/phut. Hiflu s u i t thu hoi san p h i m ci ia qua trinh s i y phun dgt 34,85%, dd I m san p h i m Id 4,20% vd ho^rttfr* 
bromelain cua san p h i m dgt 35285,27U. 

Bang 4. S g dnh hudng cua ap Ivc khi nen len ch i t l ugng s i n pham hot dua 

Ap Igc khi nen (bar) 3,0 3,5 4.0 4.5 

Ho^tlinh bromelain (U) 
Hdm lugng protein {mg%) 
Hdm lugng vitamin C (mg%) 
Hdm lugng dudng khu (mg%) 
Hdm lugng dudng long (mg%) 
Hi$u suit thu hoi ch i t kh&(%) 
04 I m (%) 

28481.78"' 24856,54' 34519,23= 33686,44' 
271,98" 241,39' 221.00* 274,53" 
10,77" 13,64' 10,75" 8,68' 
2008,90° 3061.74' 1651,00" 1622.11' 
17306,20' 21081,73" 20811,35' 21179,45" 
17.00' 34.85" 45.07= 45.00' 
4 25' 4 88" 4.03" 3 83' 

• C/iu m ttiudng khdc nhau thi hien su khdc nhau giira cdc gia tii tmng binh la cd y nghTa vdi a=5%. 

Khi nfln cd nhif lm vg 1dm quay d i u phun s u a n g , tgo cdc hat s l y (Lfl Van Viflt M i n vi cdng sir, 2010). K i t qud t h j 
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nghiflm cho thiy dp li/c khi ndn dnh hudng ldn din hiflu suit ^ u hoi san pham cua qud trlnh siy phun vd dg am san 
phim.^ Vi khi dp suit Mil nen tdng thi dau phun se quay nhanh hem, cdc hgt suang se cd kich thude nhd han, difln tich 
tiep xiic vdi kh&ig khi ndng tdng, ding thdi hgt nhg vd khd se it tq dfnh Igi tren thdnh buIng siy, hiflu suit thu hi i cao 
han vd^dfl Im thap han. Chung tfli cung da thu tang dp luc khi nln len S.Obar, nhung d diiu kifln nay he thing Idm viflc 
khflng on djnh. Ap l̂ rc khi nfln 4,0bar vd 4,5bar cho hogt tinh bromelain vd hi§u suit thu hoi chat khfl cua sdn phim cao 
nhat vd khflng khac biflt cd y nghTa d dfl tin cfly a=0,05. Dieu ndy din din, him lugng protein gidm, bxing khi hdm lugng 
dudng long vd dudng khd dgt gia trj khdng khac biflt v l mdt •jf nghTa thing kd. Tuy nhifln, do hdm lugng vHamtn C trong 
san pham d gid trj 4,0bar cao han 4,5bar nln chiing tdi chgn gia trj 4,0bar. dng vdi hiflu suit thu hoi sdn phim aia qua 
trlnh sly phun dgt 45,07%, dfl Im sin phim Id 4,03% vd boat bnh bromelain Id 34519,23U. 

Dung djch Chitosan oligosacchande sd dyng tremg nghien cuu d l trong thai gian khd ddi ngodi khflng khI nfln djch cd 
mdu den vd chiing tfli tiin hdnh thd nghiflm lgi khd nang khdng oxy hda cua djch nguyfln chat d l so sanh vdi djch sau 
khi phoi trfln vdi djch dda tnjdc vd sau khi say. Kit qua the hifln trong Bang 5. 
Bdng S. Sg dnh hudng cda dung djch chitosan oligosaccharide khi phii tr$n vdi djch dda 

Mau Khd nang khdng oxy hda {%) Ham lugng 
d ning dO a i 5 (') dudng khd (mg%) 

Hdm lugng 
dudng ting (mg%) 

Djch chitos^i nguydn chit 
Bl sung 0,5% (v/v) tardc sly 
Bi sung 1,0% (v/v) tnrdc sly 
BS sung 1,5% (v/v) trudc sly 
Bl sung 2,0% (v/v) trudc sly 
Bl sung 0,5% (v/v) sau sly 
Bl sung 1,0% (v/v) sau sly 
Blsung 1,5% (v/v) sau sly 
Bl sung 2,0% (v/v) sau sly 

90.05 
10,26 
18,10 
20,83 
44,09 
67.04 

405,46 
1644.77 
1638,54 
1632,31 
1626,09 
1895.93' 
1967.53" 
2058.89' 
2009,51"° 

795.64 
20711.27 
20611,19 
20511,11 
20411,04 
18610.91' 
18189.70' 
17274.55" 
19344.24" 

C) C/15 Id ndng dd f^a loang 15 lin, 

* C/iu' In thudng khdc nhau thi h'l^n si/ khdc nhau gii/a cdc gi6 trj trung binh Id cdy nghia vdi a=5%. 

Kit qud phin tfeh ndng li^c khd DPPH cho thiy dung djch chitosan oligosaccharide nguyen ehit cd 1^1 nang khdng oxy 
hda cao (90.05%). d cdc miu tnfdc siy. khi b l sung djeh chitosan cdng nhieu thi khd ndng khdng oxy hda cdng tdng 
nhung khflng cao I I do sg c6 m§t ciia enzyme bromelain gdy ra hifln tugng tiia trong dung mdi methanol Idm dnh 
hudng d in kit qud. d cdc mlu sau sly. khd ndng khdng oxy hda cao nhung t j lfl nghjch vdri ham lugng dung djch 
chitosan oligosaccharide bo sung vl mdu den ciia dung djch chitosan digosacdiaride nguyfln chit da Idm sdm mdu sdn 
pham. Nhim ddm bdo tfnh chit d m quan (mdu, rniii) cQng nhu gid thdnh eua sdn phim, chung tdi chgn ham lugng 
dung dich chitosan oligosaccharide bo sung vdo djeh budc sly la 0,5%(v/v). Kha nang khdng oxy hda, hdm lugng 
dudng khd va dudng tdng ciia san phim l ln lugt Id 67,04%, 2009,51 mg% vd 19344,24mg%. 

K^T LUAN 

Sdn pham bflt dda dugc sdn xuat theo phuang phdp sly phun trfln mdy sly BOCHI Mini Spray Dryer B-290 cua Tligy 
Diin tip giing dda Cayene. Djch qud dugc l iy bing phuang phdp dp, Ige vdi pH bang 4. D l dgt dugc hogt Unh 
bromelain cao nhlt thi hdm lugng chit khd djch qud sau pha loang Id 8% vd trudc sly phdi Id 20%. nhiflt d0 khi diu vdo 
Id 150°C, dp Igc khi ndn Idm quay dTa phun Id 4,0bar, luu lugng nhflp liflu Id 0,0083lft/phiiL 

D l Idm tang tlnh khdng oxy hoa cho sdn phim, djdi dua tnfdc say dugc pha trfln vdi dung dich chitosan 
oligosaccharide vdi hdm lugng 0.5% (v/v). Vln d l eon t in tgi Id dfl hod tan cua san phim b^t dda frong nude Ignh chua 
tit. Nguyfln nhan vi djch qud chda nhieu pectin vd hat bOt do dau phun suong si> dyng trong nghien cuu tgo thdnh khd 
mjn. D l khic phyc vln d l nay, chiing tdi d l xuit eln phdi thay doi Ideu dau phun khde hole khao sdt thdm qud frinh tgo 
hgt sau khi say. 
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STUDY ON PRODUCING PINEAPPLE SOLUBLE POWDER (Ananas comosus) 

Nguyen Thi Ngoc T h u y \ Ngo Dai Nghiep^ 

'Unhrersity of Technology, Ho Chi Minh city National University 
^Unh/er^ of Science, Ho Chi Minh city National University 

Smdy on producing pine^iple soluble powder including some helpful nutritional substances for your health, specialy to keep 
bromelain and have bi^er biology investigated fiber, and to make diversity and increase nutritional value more thaa for Vietnam 
beverage products are the reasons we did in this research. Tlie best value of spraying dry are followed as the dry matter coocenlraticKi 
of pineapple solution after diluting is 8% and after mbung with maltodextrin before drying is 20%, the inlet tenq>erature of the drying 
agent is at 150°C, the input flow is O.OOSBliters/min, the coiiq>ressed air pressure is 4.0 bar with pH value before drying is 4,0. TIK 
recovery of dry mailer for die drymg process is 45.07%. Pineapple powder is obtained was 10,75 iilg% vitamin C, 221mg% protem; 
the tiromelain's activity is 34519^3U, the reducing sugar content and total sugar are alternated 1895,93mg% and 18610.91 ing%, du 
moisture of pmeapple powdv is 4.03%, the oxidation resistant of product is 67.04%. 

Keywords: pineapple powder, bromelain, chitosan oligosaccharide. Ananas comosus, spray drying, biology investigated flber. 
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