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NGHIEN CUU UNG DUNG KY THUAT SAY PHUN TRONG SAN XUAT BOT
CHANH DAY

Ton Nit Minh Nguyét, Pao Van Hiép
Truong Pai hoc Bach Khoa, PHQG-HCM
(Bai nhan ngay 23 thang 12 nam 2005, hoan chinh siwa chiva ngay 21 thang 02 nam 2006)

TOM TAT: Bét trdi cdy la san pham tao ra do qud trinh sdy puree qud. Trong bai bdo
nay chiing téi da sir dung phwong phdp say phun trén may MOBILE MINOR do céng ty Niro,
Pan Mach ché tao dé tao ra dang san pham bét chanh dady tir nguyén liéu la chanh day tia hay
con goi la qua Mac Mac . Voi muc dich dat hiéu sudt thu héi toi da, chung toi da tién hanh
khdo st cdc théng s6 anh hwéng dén qud trinh sdy la ham lwong chat khé dich qua tride sdy,
nhiét do khéong khi dau vao, dp luc khi nén va toc dé bom nhdp liéu. Két qua, véi ham hrong
chdt khé dich qua trudc say la 8%, nhiét d¢ khéng khi dau vao la 165°, dp lwc khi nén la 4,25
bar va toc dé bom nhdp liéu la 22,5 mL/ph thi hiéu sudt thu hoi san pham cia qud trinh sdy
phun dat 75 — 78% va dg am san phdam thap hon 5%.

1. PAT VAN DE

Chanh day 14 loai qua méi rat duge wa chuéng & nude ta trong nhiing ndm gan day. Tir mot
loai cdy moc leo hoang dai, ngay nay chanh day da dugc trong dai tra & Da Lat, voi san luong
ngdy cang tang theo nhu cau ché bién. Trai chanh day chtra nhiéu loai vitamin cung nhitng
nguyén té vi lwong khéc ¢ ich cho tim mach. M vi ciia dich qua cung rat dic biét.

Hién nay, san pham ché bién tir chanh ddy trén thi truong chu yéu 1a nuée giai khat dong
chai. Céc san pham khac ciing dang duoc nghién ciru san xuét thir nghiém. Bot chanh day duoc
nghién ctu san xuét thir dua trén muc dich kéo dai thoi gian bdo quan, ting tinh tién dung, tao
ra mot dang san phém moi tr qua chanh déy [5]

Phuong phap sdy phun tuy chua pho bién, nhung la mt phuong phap tién tién, tao nén
nhirng san pham dang bot ¢ chat luong cao, toc do sy nhanh, thich hop. dé tao san pham bot
trai cay tu dich qua, 1a nguyén liéu rat nhay cam véi nhiét do, can giam thiéu thoi gian say [1].

Muc dich cua chiing t6i 1a nghién ctru qua trinh sdy phun tao bt chanh day véi hiéu suat
thu hdi san pham ciia qua trinh sy phun dat cao nhat. Do am san pham khong duoc vuot quéa
5%.

2. NGUYEN LIEU

2.1 Chanh day: St dung loai chanh day tim (Mac Mac), tr6ng 6 ba Lat, chon loai vira chin
t¢i, vo mau tim tham, vo lang hoac hoi nhan.

2.2 Nuwée: Nude cat mot 1an tir may cat nude tai phong thi nghiém, dung dé pha héa chat,
phan tich, kiém nghiém. Nudc may tir hé thong cit nudc thanh phd, ding dé xir 1y, phdi tron,
pha loang.

2.3 Puong: Duong tinh luyén RE do cong ty Puong Bién Hoa san xuit, c6 ham luong
duong saccharose > 99,8%; d6 am < 0,05%

2.4 Maltodextrin: San phém cua Nhat, dang bdt min, mau tre'ing, khong mui, tan hoan toan
trong nudc, dd am 1a 6 — 7% va chi s6 DE 14 17 — 20

2.5 Pectinase: Dang long mau nau, tén thuong mai la PECTINEX 120L, do hang
NovoNordisk Pan Mach san xuét.

3. PHUONG PHAP NGHIEN CUU
3.1 Cic phwong phap phan tich

Trang 69



Science & Technology Development, Vol..9, No.4 - 2006

- bo zxgm: Qéy méu & 105°C va can cho t6i khi dat khéi lwong khong dbi, thuc hién trén may
say am hong ngoai Scantex.
— D§ tro: nung mau & 600°C t6i khi thu duoc tro tring va khéi luong tro can dwoc khong
thay d6i, thyc hién trén 10 nung Lenton.
— Pwong khir: so mau, voi chat thir 1a DNS (DiNitro Salisilate acid), trén may so mau
quang phd Spectro 800 [6]
— Acid hiru co: chuin d6 hoa hoc, st dung dung dich NaOH 0,IN va chi thi mau la
phenolphtalein [6]
— Vitamin C: chuan d6 hoa hoc, sir dung dung dich KIO; / KI 0,001N va chi thi mau 1a hd
tinh bot [6]
— Hiéu S}lé‘it thu hdi san ph:ﬁm ciia qua trinh siy phun: tinh bang % luong chit kho trong
san pham so voi lugng chat kho trong dich nhap liéu.
3.2 H¢ thong siy phun
Hé thong séy phun MOBILE MINOR do héng Niro (Dan Mach) san xuat, dang ban cong
nghip. Nang suat sdy 1-7Kg nudc boc hoi/gio, toc do quay toi da cua dia phun suong la
31.000v/p, nhiét do t6i da cua tac nhan sdy dau vao 1a 350°C. [3]

3.3. Quy trinh sén xuit [4,5]

4. KET QUA VA BAN LUAN
4.1 Khio sat thanh phan nguyén liéu
Bang 1. Thanh phan cu tao qua chanh day

Thanh phan Ty 18, %
Vo6 qua 49,19
Hat 4,81
Dich qua 46,00
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V6 qua chiém ty 1é cao trén tong khdi lwong qud, ngoai ra do cdu tao phan rudt co nhing
mang bao boc hat, nén trong thuc té, ty 1¢ thu dich qua thudng nhé hon két qua cho ¢ bang 1.
Ham luong dudng va acid cho thdy dich qua c6 vi chua, can phai bd sung duong vao san pham
dé tao nén vi chua ngot hai hoa.

Bang 2. Thanh phan ho4 hoc quéa chanh day

Thanh phan Ty 18, %
Nudc (dich qud) 83,82
Acid hitu co — acid citric (dich qua) 2,95
Puong tong (dich qua) 13,03
Vitamin C (dich qua) 0,032
Tro (dich qud) 0,477
Tro (rudt qua, ca hat) 0,669

4.2. Khio sit cac thong s6 k§ thuit anh hwomg dén qua trinh siy phun
4.2.1. Nhigt dp khong khi sdy

Dich qua sau khi qua giai doan thuy phan bing enzym pectinase va loc c6 ham luong chit
khé 1a 16%, dung nuéc pha lodng thanh hdn dich c6 ham lwong chét kho 1a C = 8%. C6 dinh
luong maltodextrin 1a 15% so voi khéi luong dich qua trude khi sdy. Ham lugng chat kho cta
hdn hop nguyén lidu di vao thiét bi siy phun 1a 19%. Trong thi nghiém nay, ching t61 chi khao
sat nhiét d6 dong khi vao, vi nhiét d6 dong khi ra phu thudc nhiéu yéu td. Tién hanh thi nghiém
voi cac nhiét do dong khi vao 1an luot 12 Tv = 185; 175; 165; 155 va 145°C. Cac thong so con
lai cua thiét bi séy la ap suit khi nén P = 3,5 bar; tbc d6 bom nhu dong nhap liéu n = 14 v/ph,
tuong duong véi luu lwong dong nhép liéu 1a 32,5 mL/ph. Két qua thi nghiém duoc biéu dién
trén cac hinh 1 va 2
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Hinh 1. D thj biéu dién anh huéng clia nhigt Hinh 2. Do thj biéu dién anh huong cta nhiét
do khong khi dau vao dén hiéu suat thu hoi san ~ do khong khi dau vao dén do &m san pham
pham ctia qua trinh say phun

Nhiét d6 qué thap hay qua cao déu bat loi cho qua trinh siy dich chanh day. Nhiét d6 khong
khi sdy thap thi d6 am céc hat vat liéu say van con kha cao, nén bam nhiéu 1én thanh budng sy
lam giam hiéu sudt thu hdi san phém sau séy. Nhiét d6 khong khi séy cao mic du dat dd 4m kha
t6t nhung s& co mot it vat liéu sdy bi chdy, bam lén thanh, san pham sau sdy giam mui thom, va
mau vang tuoi bi chuyen sang vang sam. Qua thi nghiém nay ching tdi chon nhiét do khong
khi dau vao 1a Tv = 165°¢ , img voi hiéu suét thu hdi san phim cua qua trinh sdy phun 13 63,5%
va d6 Am san pham 14 4,48%.

4.2.2. Téc dp bom nhdp liéu

T d6 bom nhdp ligu co anh huong lon dén luu lugng dong nhdp ligu, nang suat thiét bi va
ca nhi@t d@ khong khi dau ra, Tr . HE thong bom nhap li¢u 1a bom nhu dong, toc d6 bom duoc
thay doi lan lugt v =8, 10, 12, 14 va 16 v/ph, twong tng v6i Iuu Iugng dong nhép liéu 1a 7,5;
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22.5; 27,5; 32,5 va 37,5 mL/phut. Cac thong sb thi nghiém gitt khong d6i1a P =3.5bar; Tv=
165°C; C = 8%. Két qua thi nghiém duoc biéu dién trén cac hinh 3 va 4. Toc do bom nhap li¢u
tang, dong nghia voi thoi gian luu cia vat liéu sdy trong buong say giam, do do, hi€u qua say s&
khong cao. B9 4m s€ tang, phan hat am dinh lai trong buong sdy ciing ting dan dén hiéu sut
thu hoi san pham sau qua trinh siy phun giam. Mic du ¢ toc d6 bom 1a 8v/ph, két qua thu duoc
¢6 cao hon mot it, nhung do & diéu kién nay, thiét bi lam viéc kém 6n dinh, thoi gian sdy dai,
nén cudi cung chung t6i chon tbc d6 bom nhap liéu 1a 10v/ph, trong dwong voi luu luwgng dong
nhap liéu 1a 22,5 mL/ph. Hiéu suét thu hdi san phdm cua qua trinh sdy phun dat 73,8% va do
am san pham 13 2,96%.
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Hinh 3. D0 thi bieu dién anh huong cua toc do Hinh 4. D0 thi biéu dien anh hudng cia
bom nhép li€u dén hi¢u suat thu hoi sdn pham toc d6 bom nhap li¢u dén d6 am san pham

clia qua trinh sdy phun

Khi nén c6 nhiém vy lam quay dau phun suong, tao cac hat sdy. Ap sudt khi nén cang ting
thi téc do quay ciia dau phun cang ting. Chung t61 tang dan ap suat khi nén P = 3,00; 3,25;
3,50; 3,75; 4,00 va 4,25 bar, tuong duong voi tde do quay cua dau phun 1a 17.500; 18.500;
20.000; 21.500; 23.000 va 24.000 v/ph. Cac thong s6 khac ¢b dinh C = 8%; n= 10 v/ph; Tv=
165°C. Két qua thi nghi¢ém cho thiy 4p suét khi nén anh huong 16n dén hiéu suat thu hdi san
pham cua qua trinh say phun (h1nh 5), nhung lai it anh hudng dén @6 am san pham (hinh 6).
Két qua nay hop 1y vi khi 4p suat khi nén ting thi diu phun s& quay nhanh hon, cac hat swong
s& 6 kich thudc nho hon, dién tich tiép xtc voi khong khi nong ting, dong thoi hat nhe va kho
s& it bi dinh lai trén thanh budng sy, hiéu suat thu hoi cao hon va d6 am thap hon.

Chung t6i cling d thir ting ap suat khi nén 1én 4,5 bar, nhung & diéu kién nay hé thong lam
viéc khong on dinh.Ap suat khi nén duoc chon 1a 4,25 bar, ung voi tbc do quay dau phun la
24.000v/ph, hi¢u sut thu hoi san pham ciia qua trinh sdy phun dat 75,6% va do 4m san pham la
2.79%.
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Hinh 5. D6 thi biéu dién anh huéng cua 4p sudt  Hinh 6. D thi biéu din anh hudng cua ap
khi nén dén hi¢u suat thu hoi san pham ctia qua  suat khi nén dén d¢ am san pham
trinh say phun
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4.3 Khio sat qua trinh phdi tron
~ Bot chanh day sau khi sdy van con vi chua git, do do dé hoan thién san pham, chung t61 da
tién hanh phoi tron v6i duong saccharose da xay nhuyén. Vi day la mét ti€u chuan cam quan
nén ching t61 chon phuong phap thir thi hiéu vé mirc d6 wa thich d61 voi loai nu6e udng pha tir
san pham bt chanh day.
Chung t6i d tién hanh 2 dot thi nghiém:
4.3.1 Thi nghi¢m 1

Thay d6i ty 18 phdi tron dudng xay/bot chanh ddy sau sdy 1a 1/2; 1/1; 3/2 va 2/1, pha
thanh nudc udng véi 20% bot thanh pham, va tién hanh danh gia cam quan so hang thi hiéu
trén 15 ngudi thtr. Cac mau thir duoc cho diém theo thtr tir trong bang so hang. Mau dugc ua
thich nhat thi s& dugc 1 diém, mau tiép theo s& dugc 2 diém, tuong tu nhu thé, diém cua cac
mau tiép sau 13 3 va 4 diém.

Két qua dot thi nghiém duoc biéu dién trén bang 3

Bang 3. Két qua dot thi nghiém 1

Mau A B C D
Buong /bot 12 1/1 3/2 2/1
Tong diém 56 37 27 30

Xur 1y két qua bang phwong phap st dung chuan s Friedmann. Két qua cho thiy cic mau
c6 mirc wa thich khac nhau c6 nghia & muc o = 5%. Tong diém cang cao, mau cang it dugc ua
thich (mau A va B).

Hai mau C va D duoc ua thich hon, s& duoc dua vao thi nghiém 2, thir véi 2 mau BC va CD
c6 gia tri trung binh giira cac mau B,C va D.

4.3.2. Thi nghiém 2

Bing phuong phép xir Iy mau giéng nhu thi nghiém 1, két qua thi nghiém cho thiy miu
CD, véi ty 1€ dudng/bot 1a 7/4 (1,75) dugc wa thich nhat. Hai mau C va D van dat muc d6 ua
thich twong duwong nhau.

Bang 4. Két qua dot thi nghiém 2

Mau BC C CD D
Puong/bot 5/4 3/2 7/4 2/1
Tong diém 57 34 26 33

4.4. Chét lwgng san phim bt chanh day
Bang 5. Cac chi tiéu hoa 1y ctia san pham

Chi tiéu Gia tri
D6 am, % 2,82

Ham luong dudng, % 68,36
Ham luong vitamin C, mg% 13,03

San ph'flm c6 dang bot min, mau vang twoi, c6 mui thom va vi chua déc trung. Vi chua cé
san phém tuong tu ngoai thi truong, nén ching toi tién hanh phuong phap cho diém thi hiéu
gitta mau thi nghiém (da pha nudc) va mau nu6e chanh day hiéu Farmyco, do cong ty Phuc
Hoa, Q2, TPHCM san xuat. S6 luong nguoi thu 1a 40. Piém duoc cho tir 1 dén 9 diém, tir mirc
d6 rat khong thich dén mic d6 rat thich ddi v6i san pham dugc tha. Xir 1y két qua bang phuong
phap tra bang tiéu chuan Student theo bac ti do (n — 1) = 39 va mirc ¥ nghia a = 5%.
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Két qua duoc biéu dién trén hinh 7. Nhin chung, bot chanh ddy dwoc nhiéu ngudi danh gia
tot, dac biét la cac yéu to mui va vi.

8

7.5

7 4

Muc d6 wva Mau sic Mui vi
thich chung

0 M3au nudc chanh day pha tir bot

B M3iu nudc chanh day Pharmyco

Hinh 7. gian d0 so sanh diém trung binh thi hiéu giita 2 miu nudc chanh day

5.KET LUAN

Tom lai, san phdm bot chanh ddy dugc san xuat theo phuong phap say phun trén méay sy
Mobile Minor tir loai chanh day tia, chin hoan toan. Dich qua duoc tich bang cach 1 v6i enzym
pectinase 0,25% ¢ pH b?lng 4 - 4,5, Pé dat dugc hiéu suit thu hdi cao nhat thi ham luwong chét
kho dich qua trude say phai 1a 8%, nhiét do khi ddu vao 1a 165°C, ap sudt khi nén lam quay dia
phun 1a 4,25 bar, toc dd bom nhap liéu 1a 10v/ph. Bot sau se”iy s€ duoc phéi tron voi duong
saccharose xay min vdi ty 1¢ duong/bot 1a 7/4. Véan dé con ton tai 1a do hoa tan cta san phém
bot chanh ddy trong nudc lanh chua t6t 1am. Nguyén nhéan 1a vi dich qua chta nhiéu pectin va
hat bot do dau phun swong sir dung trong nghién ctru tao thanh kha min. Dé khac phuc van dé
nay chiing t6i nghi rang can phai thay doi kiéu dau phun khac hodc khao sat thém qua trinh tao
hat sau khi séy.

APPLICATION OF SPRAY DRYING IN PASSION FRUIT POWDER
PRODUCTION

Ton Nu Minh Nguyet, Dao Van Hiep
University of Technology, VNU-HCM

ABSTRACT: In this research, a new product of purple passion fruit (Mac Mac),
“Passion fruit powder” was studied. The experiments were carried out on the semi-industrial
spray dryer MOBILE MINOR, from NIRO company, Denmark. In order to maximize the
product recovery yield of spray drying of passion fruit powder, dry mass of passion fruit juice
before drying, initial air temperature, air pressure for atomization and pump rate were studied.
The results showed that, the efficiency was 75-78% when the studied parametters were 8%,
165°€, 4.25 bar and 10 rpm, respectively.
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