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TOM TAT

Bot 1a dira 1a san pham duoc tao ra do qua trinh say phun dich 1a dtra c6 dic (b6 sung
maltodextrin). Nghién ctru nay sir dung phuong phap siy phun trén may SD-06AG dé tao ra
san pham bot 14 dira tir nguyén liéu 14 dira tuoi duoc trong tai Viét Nam. Nghién ciru dénh
gid anh huong cua nguyén liéu va lya chon dung méi trich ly hop chit hoa tan tir 1a dua,
khao sat cac thong so cong ngh¢ dnh hudng dén qua trinh sdy phun bot 1a dira. Két qua
nghién cttu cho thay nhom 14 banh té (tir 14 8 dén 1a 12, tinh tir ngon) sau khi xay min dén
kich thuéc 2-3 mm duge trich ly bang dung méi con (néng d6 50%), ty 18 nguyén lidu/dung
mdi 1a 1/8 (g/mL) & nhiét d 50 °C trong 60 phit, sau d6 bd sung maltodextrin ty 1¢ 10% so
v6i khéi luwong dich trich ly, sdy hdn hop o nhiét d6 dau vao 150 °C, luu lwong nhap liéu
485 mL/gio thu duoc san phdm c6 d6 am dat 2,84 + 0,863%, do tro 1a 1,04 + 1,025%, do hoa
tan tét (tan hoan toan trong nudc sau 57 gidy), dich hoan nguyén trong va khong lang can.

Tir khéa: Bot 14 dura, 14 dira, sy phun, trich ly.

1. PAT VAN PE

La dia dugc sir dung rong rai trong ém thuc Pong Nam A nhu mot loai huong lidu va
mau thyc pham. Cac mén in hang ngay noi tleng nhu “Nasi lemak” ¢ Malaysia va “Nasi
Kuning” & Indonesia duoc tao ra bang cach nau com v6i nu6C dura va la dira, n6 con dugc st
dung rong rai dé wop huong gao té thuong gidng véi huong thom cua cac gidng gao thom
dét tién nhu Basmati - An Do, Jasmine - Thai Lan va Kaorimai - Nhat Ban [1, 2].

L4 dira ngdy cang duoc quan tdm trong nganh cong nghiép thyuc phdm vi n6 cho chat
mau ty nhién va huong vi dic trung cia cac mon an truyén thong [1]. Bot 14 dira da duoc sir
dung rong rai trong kem, sita chua, sup, banh, tra va tham chi ¢ Malaysia bét la dura dugc
bay ban san trong cdc ctra hang tap hoa dia phuong [2] Vol VIeC str dung rong rai bot 14 daa
trong nganh cong nghiép thuc pham, T4 chic tiéu chudn qudc té tai Geneva (ISO) da dua bot
la dtra vao trong danh sach céc loai thao moc va gia vi. Tinh dau tir 14 dta c6 tiém nang s&
thay thé cho tinh dau vani [2].

Trong 4m thuc Viét, 1a dira (14 nép) duoc dung phd bién dé nhuom mau xanh cho céac
mén an. La dira rat dé trong va dugc sir dung & khap noi, khong nhiing dé dang tao mau xanh
tuoi dep it ma con c6 huong thom dic trung rat d& chiju. L4 dira con dung dé tao mau cho
cac loai thach hay mot vai loai nudc giai khat.

Tuy nhién cac nghién ciru v& san phiam bot 14 dira mang tinh thuong mai & nuéc ta van
chua dugc quan tdm nhidu. Vi vay, viéc nghién ciru san xuat bot 14 dia hoa tan & quy méd
phong thi nghiém tir nguyén liéu doi dao, san c6 trong tu nhién nhim gop phan khai thac va
st dung ngudn nguyén liéu nay mot cach hidu qua hon.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat ligu

Nguyén li¢u: la dira thudce loai P. amaryllifolius dugc thu hai tai Tay Ninh. Nguyén li¢u
lya chon c6 chat lugng dong déu, c6 mau xanh va huong thom dic trung, khong sau bénh,
dap nat, ua vang. L4 dta twoi duoc rira sach, dé rao nudc, xay min dén kich thudc 2-3 mm,
dong goi bang céc tii PE va bao quan & -10 °C.

Thiét bi sir dung: ti sdy Ecocell, may ly tim Hermle Z206A, may lac ong nghiém
Vortex, bé 6n nhiét, thiét bi sdy phun SD-06AG.

Hoa chat gém: Maltodextrin dwoc san xuat tai An Do, dang bot min, mau trang, hoa tan
hoan toan trong nudc, dd 4m 3,5%. Con 96% & dang long, trong sudt, tan vo han trong nudc.
Nudc cat str dung trong nghién ctru 1a nuéc cat mot 1an dugc lay tir hé thong cat nudc cia
phong thi nghiém.

2.2. Phwong phap nghién ciru
2.2.1. Phwong phap xir Iy mau

Can chinh x4c 3 g bot nghién 14 dira sau khi ra déng, chuyén vao cdc thay tinh 100 mL,
ty 1& bot nghién 14 dira va dung méi trich ly 1a 1:10 (g/mL). Hon hop duoc giit 6n dinh trong
bé 6n nhiét & 50 °C. Thuc hién trich ly trong cac khoang thoi gian khao sat. Két thuc qua
trinh xtr 1y, toan bo dich duoc ly tam & tée do 4.000 vong/phit trong thoi gian 10 phit. Dich
trich ly thu duoc sau ly tim duoc bo sung maltodextrin rdi sy phun dé thu bot 14 dua.

2.2.2. Phuong phap phdn tich hoa ly

Xac dinh d6 4m bang phuong phap sdy dén khdi luong khong dbi theo TCVN 1867:2001.
Xéc dinh tro toan phan bang phuong phap nung: nung chay hoan toan cac chat hiru co ¢
nhiét d6 550-600 °C. Phan con lai dem can va tinh ra phan trim tro c6 trong mau.
_Hiéu Su;}t trich ly dugc tinh bang % tong lugng chat kho hoa tan thu duoc trong dich
chiét so vai tong lugng chat kho hoa tan c6 trong nguyén li¢u ban dau [3, 4].

Higu suét thu hoi san pham cia qua trinh sdy duoc tinh bang % tong lugng chét kho
trong san pham so véi tong luong chat kho trong dich nhap li¢u [5].

2.2.3. Phuong phap phdn tich cam quan

Dic tinh cim quan cia bot sdy phun 14 dira san phdm (mau, mui) duoc danh gia bang
phuong phap cam quan cho diém thi hicu trén thang diém 7 vaéi hoi dong gom 60 nguoi thir [6].

2.2.4. Phirong phdp phan tich théng ké va xir Iy s6 liéu
Trong nghlen clru nay, mdi thi nghiém duoc tién hanh 1ap lai 3 lan. Két qua dugc trinh
bay & dang gié tri trung binh + d6 Iéch chudn. Panh gia su khac biét co y nghia giita cac mau

thi nghiém dwoc thuc hién bang phuong phap théng ké ANOVA (o = 5%) trén Microsoft
Excel 2010 va JMP 10.
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3. KET QUA VA THAO LUAN

3.1. Khao sat znh hwéng ciia mire d9 gia non nguyén liéu dén chat lwgng san pham

03 nhém nguyén lidu duoc chon dé khao sat gdm: la non (14 3 - 14 7), 1a banh té (14 8 - 14 12)
vala gia (1a 13 - 14 18).
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Hinh 2 biéu dién twong quan diém danh gia cam quan thi hiéu cua hoi ddng ddi voi 3
mau bot va dich hoan nguyén bot 1 dira twong (ing voi timg nhém nguyén liéu. Theo do,
nhom 14 banh té c6 s6 diém cao nhat (5,23), thir hai 1a 14 gia (4,66), thi ba 1a 14 non (3,91).
La dua cang gia cho mau xanh cang ddm va mui thom déc trung gidm, tuy nhién 14 duoa qua
gia s& bj tia vang 1am san pham c6 mau vang. L4 dira non tuy c6 mui thom manh nhung mau
sic qua nhat. Do do, lya chon nhom 14 banh té cho cac khao sat tiép theo vi co s6 diém thi
hiéu cao nhat va ¢&am bao dugc yéu cau vé mau, mui cua san pham.

3.2. Khao sat cac thong so Ciia qua trinh trich ly
3.2.1. Anh hwong cia nong do dung méi (con) dén hiéu sudt trich ly va chdt lwong san pham

Khao sat nong do dung moi ¢ 7 muc: 0% (nudc cét), 40%, 50%, 60%, 70%, 80%, 96%
V61 lugng dung moi dung trong moi thi nghiém 1a 30 mL.
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Hinh 3. Anh huong cua ndng d6 dung méi dén hiéu suit trich ly
Két qua ¢ Hinh 3 cho thdy, dung méi con 96% cho hiéu suit trich ly cao nhit (85,42 + 1,472%),

higu suat trich ly ciia con 96% va con 80% khong c6 sw khéac biét c6 y nghia vé mat thong ké
(p < 0,05). Xét ve higu suat, trich ly & dung moi con 80% la phu hop.
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Tuy nhién, xét vé chat lugng san phiam, & ndng do cén 60% dich trich ly va dich hoan
nguyén bt dau xuét hién sy ling can. Sy ling cin xay ra cang nhiéu khi ndng d6 dung moi
cang tang, hién tuong két tua mau lam nhat mau dich hoan nguyén. Mét khéc, chénh 1éch
hiéu suat trich ly gitta dung moi con 50% (77,30 + 0,281%) va con 80% (84,46 + 0,527%) 1a
7,16%, nam trong gidi han chip nhan. Do d6, &¢ dam bao chat luong san pham sau trich ly
va dat hiéu suat khai thac chat hoa tan, dung dich con 50% duoc chon 1a dung méi trich ly
trong cac thi nghiém tiép theo.

3.2.2. Khdo sdt danh hwong cua ty |é dung méi (con) dén hiéu sudt trich ly

Trong nghién ctru nay, céc ty 1€ nguyén li¢u/dung mdi la: 1/6, 1/8, 1/10 va 1/12 (g/mL)
duoc thiet 1ap dé khao sat.
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Hinh 4. Anh huong cua ty 18 nguyén liéu:dung méi dén hiéu suét trich ly

Két qua ¢ Hinh 4 cho thiy, ty 1& nguyén liéu/dung mdi 1a 1/10 (g/mL) cho hiéu suét
trich ly cao nhét dat 73,04 + 0,936%, dong thoi khong c¢6 su khac biét ¢6 y nghia vé thdng ké
(p < 0,05) vé hiéu suat trich ly & ty 1 nguyén liéu/dung méi 1/10 va 1/8. Mit khac, khi ting
ty 18 nguyén liéu/dung moi 1én 1/12 thi hiéu sut trich ly giam con 67,93 + 0,621%. Do d6
chon ty 1& nguyén liéu/dung méi 1a 1/8 (g/mL) dé sir dung cho cac thi nghiém tiép theo.

3.2.3. Khdo sdt dnh hweng cua nhiét dé trich Iy dén hiéu sudt trich Iy

Thyc hién khao sat qua trinh trich ly trong 60 phut ¢ 5 mac nhiét do: 30 °C, 40 °C,
50 °C, 60 °C, 70 °C dé chon ra nhiét @6 phu hop nhat cho quy trinh.
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Hinh 5. Anh huong cua nhiét d6 dén hiéu suit trich ly

Hinh 5 cho théy, khi trich ly ¢ 60 °C, hi¢u suat trich ly 1a cao nhét dat 76,48 + 0,311%,
thir hai 1a hiéu suét trich ly & 50 °C 1a 76,03 = 0,216%. Tuy nhién, giita hai hi¢u suat trich ly
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nay khong c6 su khac nhau \{é mat y nghia. Thém vao d6, trich ly & nhiét do cang cao cang
dé 1am bién doi cac thanh phan hoa hoc & trong 1a dira. Vi vay, chon nhiét do 50 °C cho qua
trinh trich ly.

3.2.4. Khdo sdt danh hweng cua thoi gian trich ly dén hiéu sudt trich ly

Thoi gian trich ly duoc khao sat: 5 phut, 30 phit, 60 phat va 90 phat. Két qua khao sat
& Hinh 6 cho thay, thoi gian trich ly cang dai thi higu suat trich ly cang cao. Vi thoi gian 60
phut higu suét trich ly dat 84,62 + 1,021%. Khi tang thoi gian 1én 90 phut thi hiéu suét trich
ly ting dén 87,53 + 0,895%. Tuy nhién, hiéu suit trich ly tai hai méc thoi gian nay khong c6
khéc nhau vé miat y nghia thong ké (p < 0,05). Vi vay, thoi gian trich ly 60 phut dugc chon
dé thuc hién cac thi nghiém tiép theo.
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Hinh 6. Anh huong cua thoi gian dén hiéu sut trich ly
3.3. Khio sat cac thong s ciia qua trinh say phun

3.3.1. Khdo sat anh huong cia ty 1¢ maltodextrin bé sung dén hiéu sudt thu hoi va chat
luong san pham

Tién hanh khao sat & 3 gia tri ty 16 maltodextrin bd sung so vai khdi lwong dich trich:
59, 10%, 15% (g/q)
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Hinh 7. Anh huong cia ty 1¢ maltodextrin Hinh 8. Anh huong cua ty 1¢ maltodextrin
b6 sung dén hiéu suat thu hoi b6 sung dén d6 am bot 14 dira

Két qua khao sat cho thdy, khi sir dung maltodextrin lam chat mang, san phim c6 do 4m
thap, mau xanh nhat va trang thai san pham tbt (min, toi, khong bi von cuc); co kha nang hoa
tan rat tot trong nudc. B6 sung maltodextrin véi ty 1¢ 10% san pham bot c6 dd 4m thip nhat
14 3,36 + 0,637% va hiéu suat thu hdi cao nhat dat 65,54 + 0,362%. Khi bd sung maltodextrin
V6i ty 1¢ thap, san pham bam nhiéu 1én thanh thiét bi dan dén hiéu suat thu hoi san pham
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khong cao. Khi ting ty 1& maltodextrin 1én 15% thi d6 nhét caa dich chiét ting 1én 1am d6 am
cua bot sau say cao hon, hiéu suat thu hoi giam.
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Hinh 9. Anh huong cua ty 1& maltodextrin bd sung dén diém thi hiéu
Tuy nhién, ty 1¢ maltodextrin thap (5%), san pham bét thu duoc c6 mau sic va mui vi
dam da nhat vi vay dat s6 diém cao nhat dat 5,50 diém, tiép theo la ¢ ty I¢ maltodextrin 10% la
5,20 diém. Tuy nhién, khi xét vé tinh hiéu qua kinh té cling nhu cac ham muc tiéu hi¢u suat thu
hoi va do am san pham thi ty 16 10% la su lua chon tot nhat cho cac thi nghiém tiép theo.
3.3.2. Khdo sdt danh hweng cia nhiéz dé sdy dén hiéu suat thu hoi va chat heong bét thanh pham

Khao sat duoc thuc hién ¢ cdc muc nhiét do: 140, 150, 160 va 170 °C.

64 - 45 -
S 40
= 60 - S
'v‘g 58 N \é 3!5 7
2 56 - & 3()
=} <O !
= 54 - ] 25 -
? 52 :
‘@ 50 T T T T 1 2:0 ! ! ! ! !
T 130 140 150 160 170 180 130 140 150 160 170 180
Nhiét d6 (°C) Nhiét d6 (°C)
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Hinh 12. Anh huong cua nhiét do siy dén diém thi hiéu
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Tir cac Hinh 10, 11, 12 ¢6 thé nhan thiy nhiét do siy khac nhau c6 anh huéng khac nhau
dén higu suat thu hoi, do 4m cia bot 1a dira va diém danh gia cam quan thi hiéu cua san pham.
Cu thé, & nhiét do 160 °C cho hiéu suét thu hdi cao nhat dat 2,68 + 0,523% nhung d6 4m twong
d6i cao 1a 3,14 + 0,262%. V&i nhiét do siy 150 °C, hiéu suat thu hdi dat 59,74 + 0,874% va do
am bot 1a dua thap nhat 1a 2,24 + 0,271%. Bén canh d6, két qua cho diém thi hiéu c6 thé thay
san pham say ¢ 140 °C ¢c6 sb diém cao nhat 1a 5,88 diém, thir hai 1a bot sy ¢ nhiét do 150 °C
tuong tng diém thi hiéu 1a 5,56 diém. Nhu vay, dé thoa man ca 3 ham muc tiéu & trén, nhiét
d6 say 150 °C 1a thong s6 nhiét do phu hop cho cac thi nghiém tiép theo dé tao ra san pham
c6 chat lugng tét nhat.

3.3.3. Khdo sdt danh hwrong téc dé nhap liéu d@én hiéu sudt thu hoi va chat lwong san pham
bét la dira

Khao sat anh huong cia toe do nhap liéu ¢ 5 mac: 8, 9, 10, 11, 12 (vong/ phiit) trong
diéu kién sy & nhiét 6 150 °C.
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Két qua biéu din & cac Hinh 13, 14, 15 cho thy, tc do nhap liéu anh huéng phi tuyén
tinh dén hiéu suat thu hoi, d6 4m va diém cam quan thi hiéu cua san pham. Cuy thé, téc do
nhap liéu 8 (vong/phit) cho san pham c6 d6 4m thap nhat 1a 2,38 + 0,364% nhung hiéu suat
thu hoi thap nhat chi dat 59,87 + 0,766%. Bot 1a dira thu dugc khi sdy voi tée do nhap liéu
9 vong/phiit co diém thi hiéu cao nhét 1a 5,77 diém, d6 4m thap 2,47 + 0,827% va hiéu suit
thu hoi chi xép thtr tu 13 60,38 + 0,738%. Khi toc do nhap liéu 11 (vong/phut) tao san pham
c6 hiéu suat thu hoi cao nhat dat 63,60 + 0,253% va d6 am 1a 3,09 + 1,026%. Do do, toc do
nhap liéu 10 (vong/phut) duoc lya chon vi ¢ hiéu suat thu hoi cao, dat 63,67 + 0,372%, san
pham bot c6 dd am thap (2,59 + 0,863%) va diém cam quan thi hiéu cao (5,33 diém).

4. KET LUAN

Két qua cua nghién ctru xac dinh dugc nhimg théng sé phu hop cho nghién ctu san
Xuit bot 14 dira sy phun & quy mé phong thi nghiém nhu sau: nhom 14 banh té (tir 14 8 dén 14
12 tinh tir ngon) duoc xay min dén kich thuéc 2-3 mm, tién hanh trich ly béi dung méi con
50%, véi ty 18 nguyén liéu/con bang 1/8 (g/mL) ¢ nhiét do 50 °C trong 60 phit roi bo sung
maltodextrin ty 18 10% so vai khéi lugng dich chiét, sau d6 sdy ¢ nhiét do dau vao 150 °C,
luu lwong nhép liéu 10 vong/phut (twong tng 485 mL/gid) thi thu dwoc san pham c6 d6 4m
la 2,84 + 0,863%, d6 tro 1,04 + 1,025%, do hoa tan tot (tan hoan toan trong nudc sau
57 gidy), dich hoan nguyén trong va khong lang can.
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ABSTRACT

STUDY ON PRODUCTION OF SPRAY-DRIED PANDAN POWDER
AT LABORATORY SCALE

Huynh Thi Thu Nhieu, Nguyen Ngoc Kha, Hoang Thi Truc Quynh*
Ho Chi Minh City University of Food Industry
*Email: quynhhtt@cntp.edu.vn

The pandan powder was produced by spray drying from condensed liquid extraction of
pandan leaves (supplemented with maltodextrin). In this article, the spray drying method
(spray dryer SD-06AG) was used to produce pandan powder from pandan leaves grown in
Tay Ninh, Viet Nam. Based on the results of assessing the effect of raw material and solvent
selection to extract soluble compound from pandan leaves, survey of technological
parameters affecting the spray drying of the pandan powder, a technological process of
production of pandan powder with the primary technical parameters includes: the mature
pandan leaf group (8"-12" leaves), after pulverized to a size of 2-3 mm, Pandan is extracted
using 50% alcohol solvent, the ratio of material to ethanol of 1/8 (g/mL), at a temperature of
50 °C in one hour, then supplemented maltodextrin with rate 10 percent compared with
pandan extracts, then dried at an input temperature of 150 °C, the input flow of 485 mL/h;
the obtained product has moisture content of 2,84 + 0,863%, ash content of 1,04 + 1,025%,
high solubility (completely dissolved in water in 57 seconds), reconstituted solution is
transparent and without sediment.

Keywords: Pandan powder, pandan leaf, spay drying, extraction.
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