J. Sci. & Devel., Vol. 10, No. 5: 723-729 Tap chi Khoa hoc va Phat trién 2012 Tap 10, s 5: 723-729

www.hua.edu.vn

NGHIEN CUU SAN XUAT SAN PHAM BOT UONG LIEN
TU DICH TRICH LY LA DAU TAM (Marus albaL.) VIET NAM

Hoang Thi L¢ Hing
Vién nghién ciru Rau Qud
Email: hoangthilehang@yahoo.com
Ngay gui bai : 29.05.2012 Ngay chap nhéan: 20.08.2012

TOM TAT

B&t udng lign tiv 14 dau tdm 13 san pham tao ra do qua trinh sy phun dich trich ly 14 dau c6 dic (c6 bd sung mot
s6 phu gia). Trong bai bao nay chiing téi da s&¢ dung phwong phap sy phun trén may MOBILE MINOR - Ban Mach
dé tao ra dang san pham bot 1a dau ubng lién tlr nguyén liéu 14 dau tdm twoi dwoc tréng tai Viét Nam. Trén co s&
tién hanh nghién ctru khao sat cac thong sé cdng nghé anh hwéng dén qua trinh say, thanh phan cling nhw ty 1& phéi
ché cac chét phu gia thich hop véi muc dich tao ra san phdm bt udng lién c¢é ham lwong DNJ = 1%, cé hwong vi,
mau sac hap dan, dé st dung, da xac dinh dwoc quy trinh cdng nghé san xuét bot ubng lién tr 14 dau tdm véi cac
thong sé k¥ thuat chinh nhw sau: S& dung dich trich ly c6 ham lwong chét khé hoa tan 1a 20°Bx, nhiét do dau vao khi
sy phun 13 130°C véi Ivu lwgng bom nhap liéu 1a 1500mL/gie cho hiéu sudt thu hdi san pham dat 60% (Wsp <5%).
Dé tao ra san pham cé hwong vi hdp dan, dich sdy phun can dwoc mét sb chat phu gia nhw: 0,6% dwdng cd ngot;
6% hwong dau.

T khéa: Bot ubng lién, 1a dau, say phun.

Research Producing the Instant Powder Product by Extracting Solution
from Vietnam Mulberry Leaves (Morus alba L.)

ABSTRACT

The instant mulberry powder was produced by spray drying from condensed liquid extraction of mulberry leaves
(supplemented with some additives). In this experiment, we have used the drying spray method (dryer spray MOBILE
MINOR - Denmark) to produce instant powder from mulberry leaves grown in Viet Nam. Based on research and
survey of technology parameters affect the drying and the rate of blending of additives suitable for the purpose of
producing instant powders that DNJ content = 1%, with taste, attractive colors, easy to use, we have identified
technological processes producing instant powder of mulberry leaves with the specifications as follows: Using
extraction solutions with total sub solid 20°Bx the input temperature is 130°C, the input flow pump is 1500ml / h, the
efficiency of product reached 60% (Wsp <5% ). To create tasting of product, condensed solution of dry mulberry
leaves should be added a number of additives such as 0.6% sweet grass; 6% strawberry flavor.

Keywords: Instant powder, mulberry leaves, spray drying.

1. DAT VAN DPE Theo mot s6 két qua nghién ciu trén thé
. . N . A R 161, t la dau ti 6 chtia hgp chat 1-
Viét Nam la nuée c6 truyén thong trong dau g101 ro_r_lg a ) au tam ?O CA a p ¢ /a
v6i mot san lugng dau tdm tuong d6i déi dao va deoxynojirimycin (DNJ) 1a mt alcaloit c6 hoat
phoné phu. L;él dau tam c6 tén khoa hoc la tinh sinh hoc, ¢6 chtic ning ché ngd su ting

Morus Alba L., thudéc nganh: Spermatophyta,
loai: Alba. La dau tam c6 mét s tac dung nhu:
lam gidm dudng huyét, l1am gidm huyét ap cao,
giam cholestrol vd md méau, chéng oxy héa va
chong 140 héa.. (Bo Y t&, 2002).

duong mau, hd trg diéu tri va phong ngita bénh
tiéu duong. Hop chat DNJ tu nhién 1an dau tién
da dugc phan lap tu 14 ddu vao nam 1976. Vi
thé viéc nghién ctu san xuét bot 14 dau tam
udng lién cé chta hoat chat chiic nang DNJ véi
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muc dich tao ra san ph4m thuc pham chiic ning
mang tinh tién dung hé trg trong viéc phong va
hd trg cho ngudi bénh tiéu dudng sé c6 tiém
ning rat 16n ca vé nguyén liéu va kha nang tng
dung thuc tién, tao ra mot san phadm c6 1¢i cho
stic khoe cong déng ti ngudn nguyén liéu sin cé
trong nudc.

Hién nay cac san phdm hoa tan duéi dang
bot ngay cang dugc st dung rong rai trén thé
gi6i va trong nudc. T4t ca cac san phdm nay hau
hét déu duge san xudt bang phuong phap siy
phun, do d6, viéc san xuét san phadm bot udng
lién tir 14 dau bing phuong phap sdy phun la
viéc rat kha thi va mang tinh tng dung cao.

Trong bai bao niy, trén cd sd cac két qua
nghién ciiu xac dinh cac thanh phan cling nhu ty
1é phoi ché cac chat phu gia thich hop va cac
théng sd cong nghé anh hudng dén qua trinh siy
phun dich trich ly dé tit d6 thiét lap dude quy
trinh cong nghé san xuédt san phdm bot udng
lién, tao ra san pham c6 tinh tién dung cao, c6
chat lugng phu hop véi thi hiéu ngudi tiéu ding,
vita 14 san phdm “thudc” dung trong viéc phong
va hd trg diéu tri can bénh tiéu dudng.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Dich trich ly dudc cb dic tir1a dau tam Viét Nam.

Chuén bi dung dich c¢6 dac: La dau sau khi
thu héi dugc phoi khé dén d6 4m 10 + 1%, xay
nhé thanh bot (¢ = 1mm); bot 14 dau kho duge
trich ly bang dung méi ethanol 30% V cé axit
hoéa bing 1% acetic acid ¢ nhiét do 43°C, trong
26h. Dich trich ly dugc loc dé tach cin va cb dic
bing ndi co chan khong (6 nhiét do 60°C), qua
trinh c¢6 dic két thic khi dich ¢6 c6 ham lugng
chat kho hoa tan dat 20°Bx.

Maltodextrin duge san xuét ti Nhat, dang
bot min, mau trdng, c6 kha ning hoa tan hoan
toan trong nudc, d6 4m 6 - 7%, chi s6 DE 1a 17 -
20; Cyclodextrin: San xudt tit Phap, do 4m 5-
6%. Pudng cd ngot: san xuit tai Céng ty Global
Stevia, Viét Nam, tiéu chudn san
pham s6:12952/2011/YT-CNTC, dang bdt min,
mau triang. Pudng aspartame: Xuit xi Trung
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Quéc, dang bot, kich ¢d 12 200 mesh, do ngot gap
200 lan duong kinh, tan trong nuéc. Huong dau:
xudt xt Phap, dang bét min, mau tring, tan
trong nude, do 4m < 6%.

Ethanol 96°C c¢6 xuit xi Viét Nam, ty trong
0,789g/cm?®. Acetic acid 99%: san xuit tai tai Cong
ty c6 phan héa chét s¢ 30 Trang Tién,Viét Nam.

Thi nghiém dudc bd tri tai phong thi nghiém
B6 mén Bao quan Ché bién - Vién Nghién ctiu
Rau qua - Trau Quy - Gia Lam - Ha Noi.

2.2. Phuong phap nghién céitu
2.2.1. Phuong phap hoa ly

Mau séc ctia bot 14 dau duge xac dinh bing
may do mau Minota- Nhét; Xac dinh ham lugng
chat kho hoa tan theo TCVN 5613- 1999; Xac
dinh ham lugng DNJ c6 trong la dau bing
phuong phap tao dan xuadt véi 9-
fluorenylmethyl chloroformat (FMOC - CL) trén
hé théng HPLC pha nguge (B Y té&, 2002); Xac
dinh d6 4m ctia ban thanh phdm va thanh phdm
theo phuong phap can dén trong luong khong
d6i (trén may do 4m hong ngoai Scantex); Hiéu
suét thu hoi san phdm: tinh bing % téng lugng
ch&'t kho trong san phdm va tong lugng chat kho
trong dich nhap liéu.

2.2.2. Phuong phap phan tich cam quan

Chét lugng cdm quan cta san pham dudgc
danh gia bang phuong phap cho diém thi hidu
theo thang diém Hedonic tit 1-9.

2.2.3. Phuong phap toan hoc

Kiém tra gia thiét théng ké theo ANOVA
bing phan mém SAS 9.0.
3. KET QUA VA THAO LUAN

3.1. Nghién cttu xac dinh mét s6 théong sé
ky thuat ctia qua trinh siy phun bot 14 dau
uong lién
3.1.1. Xac dinh chit mang va néng dé chat
mang thich hop

San phdm bot udng lién tao ra khong chi

yéu cau c6 ham lugng DNJ cao ma con can cb
trang thai dic trung cta san phdm (min, tdi, c6



kha n#ing hoa tan tét trong nudc), vi vay chung
t6i tién hanh nghién c@u lua chon cac loai va
néng d6 chat mang thich hgp cho viéc sdy phun
bot udng lién 14 dau tdm. Do diy l1a san phidm
thuc phdm chitic nang nén cac chit mang st
dung phai 1a cic chat dude khuyén céo st dung
trong thuc phdm va cho ngudi bénh tiéu duong.
Trén co s§ d6, tién hanh khao sat d6i véi 3 loai
chat mang théng dung: isomalt, maltodextrin,
cyclodextrin véi néng d6 khao sat lan lugt 1a 1%,
2%, 3% va 4%. Tién hanh phan tich cac chi tiéu
chét lugng clia san phdm bot thu duge, bao gdm:
Ham lugng DNJ, do 4m, khéi lugng san pham
va cac chi tiéu cam quan nhu mau sic, trang
thai, kha nang hut 4m.. Két qua thu dude trinh
bay 6 bang 1.

Tt két qua thu duge cho thay, khi st dung
isomalt san phdm thu dugc c6 d6 4m cao, trang
thai keo dinh, mau niu canh gian. Trong khi &6,
khi st dung maltodextrin va cyclodextrin san
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pham c6 d6 Am thép, c6 mau vang tuci va trang
thai san pham t6t hon; ¢6 kha ning hoa tan rat
tot trong nude. Tuy nhién, kha ning bdo quan
cia san phidm sau sdy d6i véi méu st dung
cyclodextrin thap hon so v6i mau st dung
maltodextrin (san phdm hdt 4m rat nhanh, bot
bi vén cuc sau thoi gian bao quan 1 thang).
Ngoai ra, khi xét v& hiéu qua kinh té& cho thay
do gia thanh ctia maltodextrin thap hon rat
nhiéu so véi cyclodextrin nén maltodextrin dudc
chon lam chit mang thich hgp cho viéc tao san
pham bot s&y phun.

Hon niia, thuc t& thi nghiém cho thay mau
st dung nong do maltodextrin 3% cho san phadm
ng tudi, m,
chiu, san pham khéng bi hit &m nhanh nhu &
néng d6 4% déng thoi ham lugng DNJ thu dude
sau sdy la 16n nhat. Do d6, ching t61 lya chon

chat mang maltodextrin ¢ néong d6 3% cho cac
thi nghiém tiép theo.

Bang 1. Anh hudng ctia loai va néng dé chat mang dén

chit lugng san pham cac miu sy phun

5 N . A X Khéi
. NoOng dé Pd am
Chat mang og ) Hgm}fg?g o lwong san Nhan xét chung
(/0) ° (/0) phém (g)
Maltodextrin 1% 1,20 6,6 110 B6t c6 mau vang nhat, vén cuc nhiéu, hat &m
cham, mui thom, cé d6 bam dinh cao.
2% 1,25 5,2 118 B6t c6 mau vang nhat, khong min, hoi von cuc,
hat &m cham, mui thom, dé bam dinh cao.
3% 1,34 4,7 123 Bot c6 mau vang nhat, min, toi, hut Am cham,
mui thom, d6 bam dinh thap.
4% 1,30 4,2 130 B6t c6 mau vang dam, min, toi, hat m nhanh,
c6 mui la, c6 d6 bam dinh cao.
Cyclodextrin 1% 1,21 6,6 123 B&t c6 mau vang nhat, khéng min, hat am
nhanh, mui thom, c6é d6 bam dinh cao.
2% 1,27 5,0 133 B6t c6 mau vang nhat, vén cuc, hat am nhanh,
mui thom dam, cé dé bam dinh cao.
3% 1,35 4.5 141 Bo6t c6 mau vang nhat, min, hit &m nhanh,
hwong nhat, cé dé bam dinh cao.
4% 1,32 4,1 146 B&t c6 mau vang, von cuc, hut Am nhanh, mui
thom dam, cé doé bam dinh cao.
Isomalt 1% 1,05 12,5 126 San phdm dang sét, bét dinh, mau nau dam, cé
mui la.
2% 1,11 11,8 135 San pham dang sét, bét dinh, mau nau dam, cé
mui la.
3% 1,15 11,2 145 San phém dang keo, mau nau dam, c6 mui la.
4% 1,05 9,8 150 San pham dang keo, mau nau dam, mui la.

725



Nghién ctbu san xuét san pham bot ubng lién tiv dich trich ly 14 dau tdm (Morus alba L.) Viét Nam

3.2. Xac dinh ty 1é phoi ché& cac chat diéu
vi, diéu huong thich hgp

3.2.1. Xéc dinh ti 16 phéi ché chat diéu vi

Qua qué trinh khao sat vé& mot so loai chat
diéu vi dung cho ngusi bénh tiéu dudng, ching
t6i tién hanh nghién ctu khao sat trén 2 loai
duong dugc khuyén céo st dung thong dung
hién nay 1a ducng aspartame (E951) va duong
¢6 ngot.

Tu cac thi nghiém khao sat, ching téi tién
hanh nghién ctu bd sung dudng aspartame &
cac nong dd 0,6; 0,7; 0,8, 0,9; 1% va duong co
ngot & cac noéng d6 0,4; 0,5; 0,6; 0,7% so véi dich
trich ly c6 didc. Dich sau phoi ché dugc tién hanh
sdy phun 6 125°C, ap suat khi nén 1a 3,5 bar,
luu lugng dong nhap liéu 1la 2000mL/h. Tién
hanh phan tich cac chi tiéu cam quan cta san
pham thu dudc theo phuong phap cho diém thi
hiéu (Laszlo & cs.,1996). Két qua dugdc thé hién
d bang 2.

Két qua thu dugde khi tién hanh b8 sung
duong aspartame véi cac ty 1& tit 0,6 - 1% cho
thdy mau c6 ham lugng bd sung 1a 0,9% c6 diém
nhan xét cam quan cao hon cac mau con lai, tuy
nhién khi st dung duong aspartame c6 dé lai hau

vi hoi déng. Trong khi d6 cac mau st dung dudng

c6 ngot déu cho hau vi tét khi tién hanh cam
quan, trong s6 nay miu dugc b sung & ham
lugng 0,6% cho diém cam quan cao nhét, vi ngot
hai hoa, dé udng. Do d6, duong cb ngot dugc chon
14 nguyén liéu tao vi ngot cho san pham bot udéng
lién véi ty 1é c6 ngot b6 sung 1a 0,6% so véi tong

khéi lugng dung dich dua vao say.
3.2.2. Xac dinh ti 1é phéi ché chat diéu huong

Dé tao cho san phdm c6 huong thom h&p dan
va dic trung ching t6i tién hanh nghién ctu b
sung huong dau vao san phdm. Qua cac thi
nghiém tham do, ching tdi tién hanh khao sat s
dung huong dau & cic néng do tit 4 - 7% bd sung
vao dich truée khi siy phun. Két qua danh gia
chat lugng ctia cac mau bot thu duge sau siy
phun cho thay: Khi nong d6 huong dau tang dan
tit 4 - 7% muc d6 cam nhan mui thom trong dung
dich pha cang ting, diéu nay chiing té b6 sung
thém huong dau da lam tang gia tri cAm quan
cta san phdm. Tuy nhién, 6 ndng d6 huong bd
sung 1a 6% cho huong thom dic trung, hap dan
va diém phan tich cAm quan 14 cao hon ca so véi
cac mau con lai. Do dé ching t6i chon néng do
huong dau thich hgp nhim nang cao gia tri cAm
quan cho san pham bot 14 dau udng lién 1a 6%.

Bang 2. Anh huéng ctia néng do dudng aspartame bd sung

dén chat lugng cam quan cua bot uéng lién

Ham lwong duwdng
Aspartame (%)

Ham lwong
dwong coé ngot (%)

Nhéan xét cdm quan Diém cam quan

0,6 0
0,7 0
0,8 0
0,9 0
1,0 0
0 0,4
0 0,5
0 0,6
0 0,7

Chuwa rd vi ngot 5,0°
Hoi cam nhan dwoc vi ngot 5,9
Hoi ¢6 vi ngot 6,5°
C6 vi ngot rd, dé& ubng, hau vi hoi dang 7,5°
Vi ngot ré, khé udng, hau vi hoi dang 6,2
Chuwa rd vi ngot, khé cdm nhan 52
Co vi ngot, d& ubng 7,5°
C6 vi ngot hai hoa, dé udng 8,0°
Co vi ngot sic, hoi kho udng 6,2

Ghi chii : Trong ciing mot cét, cac két qua cé chung it nhdt mét chit cdi thi khong khdc nhau c¢é nghia & mirc P=0,05
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3.3. Xac dinh théng s6 cong nghé cua qua
trinh siy nham muc dich thu hé6i bot uéng
lién ¢6 ham lugng DNJ cao

3.3.1. Xéc dinh nhiét do siy thich hop

Dich trich ly sau khi ¢6 ddc c6 ham lugng
chit kho hoa tan 1a 20°Bx, duge b sung lugng
maltodextrin 3%, dudng cb6 ngot 0,6%, huong
dau 6% (Khi d6 ham lugng chat khé ctia hén hop
nguyén liéu di vao thiét bi sdy phun la 25%)
dugc tién hanh say phun 6 cac nhiét d6 dau vao
14n lugt 1a T, = 110; 120; 130; 140 va 150°C. Cac
thong s6 con lai ctia thiét bi say 1a ap suat khi
nén P = 3,5 bar, luu lugng dong nhap liéu 2000
mL/h dude gitt 6n dinh (Tén Ni Minh Nguyét va
Pao Vian Hiép, 2006; Tran Van Phud, 2008;
Arun, 2002). Két qua dugc thé hién & bang 3.

Qua két qua cho thay, khi nhiét d6 dau
vao qua thap hay qua cao déu anh hudng dén
ch&'t luong san phadm. Khi nhiét do siy thép (<
130°C) thi d6 4m ctia san pham kha cao, nén do
bam dinh cta san phdm kha 16n (dugc thé hién
bing mét lugng 16n bdt bi bam dinh Ién thanh
budng siy) do d6 lam giam hiéu sudt thu héi
san phdm sau sdy. Ngude lai, khi nhiét do6
khong khi s&y cao (> 130°C), méc du d6 4m cua
san phdm thu dude thap nhung lai tao ra mét
luong san phdm bi chay lam cho mau vang tuoi
bi chuyén sang vang sdm, dong thoi san phdm
c6 mui la, khéong ddc trung. Qua thi nghiém nay

ching t6i chon nhiét d6 siy dau vao la T, =
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130°C, khi nay hiéu suét thu héi bot san phdm
12 58% va d6 4m cua san pham la 4,6%.

3.3.2. Xac dinh luvu lugng nhap liéu thich
hop cho san pham bot 14 dau uéng lién

Luu lugng nhap lidu c6 lién quan dén toc do
bom nhap liéu, ning sudt thiét bi va nhiét do
khong khi dau ra, T, (Jan, 2002; Laszlo & cs.,
1996). Khao sat & cac luu lugng nhap liéu lan
lugt 1a: 1000, 1500, 2000, 2500, 3000mL/h. Cac
thong s6 thi nghiém git khong d6i 1a ap suét
khi nén P = 3,5 bar; nhiét d6 say T = 130°C.

Trén co sd cac két qua thi nghiém cho thay:
Khi luu lugng nhap liéu ting, dong nghia véi
thoi gian luu ctua vat liéu sdy trong budng siy
giam, do d6, hiéu qua siy sé khong cao, dong
thoi d6 4m san phidm tang, din hiéu suét thu
héi san pham sau qua trinh s&y giam, san phdm
c6 mui huong khong dic trung, khé cam nhan.
O mtc luu lugng nhap liéu 1000mL/h, hiéu sudt
thu hoi san phdm cao va d0 4m th&p nhit,
nhung do & diéu kién nay, thiét bi lam viéc kém
6n dinh, thoi gian sdy dai, san phdm bi mat mui
va ¢6 vi ddng va dac biét 1a ham lugng DNJ thu
héi khong cao nén ching téi chon luu lugng
nhap liéu 1la 1500mL/h khéng nhiing vita cho
hiéu suat thu héi cao (tuong duong & toc do
nhap liéu 1la 1000mI/h) ma con cho ham lugng
DNJ cao nhat (1,43%). Khi d6, hiéu suit thu hoi
san phdm cta quéa trinh sdy phun dat 60%, ham
luong DNJ 1,43% va do 4m san pham 1a 3,8%.

Bang 3. Anh huéng ctia nhiét do sdy dén hiéu suat thu héi
va ham lugng DNJ cé trong bt sdy phun

Nhiét do dau vao

Hiéu suét thu hoi

Ham lwong

Céng thire ¢c) san pham (%) D &m (%) DNUJ(%)
CcT48 110 495 5,7 1,277
CT49 120 54,8 48 1,35°
CT50 130 58,0 46 1.40°
CT51 140 57,2 46 132°
CT52 150 57,6 3,9 1.24°
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Bang 4. Anh huéng ctia lvu lugng nhap liéu dén hiéu suat thu héi
va ham lugng DNJ c6 trong bot siy phun

Cong thire Lwu lwgng nhap liéu (mL/gi®) Hiéu suét thu hdi san phdm D6 dm (%)  Ham lwong DNJ (%)

CT53 1000 60,5 2,9 1,36°

CT54 1500 60,0 3,8 1,43°

CT55 2000 58,0 4,6 1,40°

CT56 2500 56,1 54 1,25¢

CT57 3000 48,2 6,2 1,14°
3.4. Quy trinh san xuit bot udng lién tir 1a T cac két qua thu dude, ching to6i da thiét
dAu tam c6 chita ham lugng DNJ lap dugc quy trinh cong nghé san xuit bot uéng

lién tit 14 dau nhu sau:

Nguyén liéu

Lwa chon, phan loai, lam sach

v

Lam kho (T° = 30 - 35°C, d6 am 10 + 1%)

v

Xay (g = 1mm)
Trich ly Ez)ung moi .Eth’anolo
(T°=43°C, t = 26h, ty 1& nguyén liéu/dung moéi = 1/15) (4] 30% V + axit héa 1%
¢ acetic acid
Dich trich ly °Bx = 6
Thu hdi ¢
Ethanolol Co dac
T =60°C, °Bx = 20
Puéng ¢d ngot 0,6%; -~ Séy phun < Maltodextrin
Hwong dau 6% loT= 130°C, Iwu lwong nhap liéu = 1500ml/h, ap suét = 3,5bar 3%
Bo6t la dau
Bao quan
Bao goi boéng goi
bao bi mang phtrc hgp PET/PE/AL/PE/LDPE ( 5g/tai ) (20 tuil hop)

Sc d6 1. Qui trinh san xuat bot uéng lién tir 1a dau tam
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4. KET LUAN

- Cac yéu t6 cong nghé (nhiét do say, luu
lugng dong nhap liéu..) cé6 anh hudng dén
kha ning thu héi sdn phdm bét sdy phun,
DNJ va huong vi ciua san phdm bét uéng lién
ti 14 dau tam.

- Dé dat dugc hiéu sudt thu hdi bot va ham
lugng DNJ trong bot cao va bdt van c6 dudc
huong vi dic trung thi ham lugng chat kho hoa
tan trong dich trude sdy la 20°Bx, b sung 3%
maltodextrin, dudng c¢d ngot 0,6%, huong dau
6%; sau d6 hén hgp duge sdy & nhiét do khi dau
vao la 130°C, ap suat khi nén la 3,5 bar; luu
lugng dong nhéap liéu 1la 1500mL/h. Khi d6, ham
luogng DNJ trong bot san phdm dat 1,43 %, véi
huong vi hai hoa.

Hoang Thi Lé Hang
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