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TOM TAT

Bot bup gidm 1a san phdm duoc tao ra do qua trinh sdy phun dich bup glam cd dac.
Nghién ctru nay st dung phuong phap sdy phun dé tao ra san pham bot bup giam tir nguyén
lidu dai hoa bup gidm kho duoc trong tai Viét Nam. Nghién ciru danh gia anh hudng cua
diéu kién trich ly hop chit hoa tan tir bup gidm, khao sat cac thong sb cong nghé anh
huéng dén qua trinh sy phun bot bup gidm. Diéu kién phu hop dé trich ly bup glém la ty
1¢ 1/10 (g/mL) dai hoa khé véi nude ¢ 50 °C trong 30 phut. Tién hanh c6 dic dich chiét tai ap
sudt chan khéng -710 mmHg & nhiét do vo 40 70 °C. San phdm sau c6 dic duoc bd sung
maltodextrin véi ty 16 15% theo khéi lugng, siy phun ¢ 160 °C, luu lugng nhap liéu 4 vong/phut
va ap sudt 2,5 bar. Bot bup gidm thu dwoc c6 d6 4m dat 3,74 + 0,03%, d6 tro 1,82 + 0,07%, ham
luong anthocyanin 10178,87 + 37,65 (mg/100g), d6 hoa tan t6t, dich c6 mau d6 twoi va khong
lang can.

Tir khéa: Bot bup gidm, bup gidm, anthocyanin, ¢ dic chan khong, siy phun.

1. MO PAU

Bup gidm (Hibiscus sabdariffa Linn) 1a mét trong s6 loai thao moc duoc du nhap vao
Viét Nam [1]. Nho ‘bup g1am chtra ham luong dinh dudng cao nhu cac loai vitamin, khoang
chat, dic biét 1a chat chong oxy hoa nhu flavonoid va anthocyanin nén bup gidm duoc trong
va phan b rong rdi ¢ nhiéu tinh thanh nudc ta [2]. Tuy nhién, trén thi trudng hién nay chu
yéu sir dung bup gidm dé san xut mirt ngot, nudc cbt qud, lam tra hoa kho [3]. Nhan thay
duoc su han ché vé tinh da dang san phém trén thi truong, nén nghién clru san xudt bot bup
gidm 1a rat can thiét, gitip ting tinh tién dung va co thé thay thé dugc nguyén lidu twoi hay
dai hoa kho.

Céc nghién ctru san xuat bot bup giam da dugc nghién ctru rong rai. Gonzalez va cong su
(2009) da nghién ctru anh hudng cta nhiét do dén qua trinh siy phun dich chiét bup gidm [4].
Nghién ciru ny di sir dung dung moi ethanol 30% ngam chiét 1dy dich chiét bup gidm
168 gio, tién hanh sdy phun dich chiét & nhiét do dau vao 190 °C thu dugc san pham c6 do am
< 5% nhung & nhiét d6 dau ra cao (80 °C) nén lam mot s6 hop chit bi mét di va hinh thanh
nhiéu hop chat méi. Pang Thi Yén va Tran Qudc Tién (2018) da nghién ciru quy trinh san
xudt tra bup gidm hoa tan v6i dung méi chiét 1a nudce, co dic dich chiét nude ¢ 90 °C trong
60 phit trong diéu kién ho, c6 bd sung 15% maltodextrin va sdy phun & 190 °C [5]. Két qua
cho thay bot min, it bam dinh budng siy va giit huong vi dic trung cua Hibiscus.
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Muc tiéu cua nghién ctru nay 1a nghién ctru quy trinh tao bot bup gidm tir dich chlét
nude hoa bup gidm kho theo cong nghé c6 dac ¢ ap sudt chan khong va phuong phap sy
phun nham nang cao chit lugng san pham ciing nhu thoi gian san xuét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. Vit liéu
2.1.1. Nguyén liéu
Dai hoa bup gidm kho: San phdm cua cong ty Viét Hibiscus. Pai hoa kho, canh hoa

day, mau d6 sam tu nhién, con giit tron ven huong vi chua va mui dic trung ctia Hibiscus.
Maltodextrin: dang bdt min, d6 4m 6-7%, DE < 15% duoc mua tir Himedia (An D9).

2.1.2. Héa chat

Hoéa chét str dung trong nghién ctru nay la cac hoa chat tinh va duoc sir dung truc tiép
ma khong can tinh ché lai, bao gobm: KCI (tinh khict phén tich, Merck); Natri acetat (tinh
khiét phan tich, Merck); Acid HCI (tinh khiét phan tich, Merck).

2.1.3. Dung cu, thiét bi

May xay kho BlueStone Model BLB-5311
Bé 6n nhiét ddu Menmert, One 14, dung tich 14 lit

Thiét bi c¢6 dic chan khong dung tich 15 lit, ap sudt chan khong (-600 dén -740 mmHg),
Cong ty Phap Viét Food

Thiét bi sy phun EYELA Spray dryer SD - 1000
May quang phd UV-Vis (T60U - Piic)

Tu siy (Menmert/Venticell/Incucell - Puc)

Can phan tich PA (OHAUS Instruments Co., Ltd.)
Dung cu thuy tinh nhu becher, pipet cac loai.

2.2. Phuwong phap nghién ciru
2.2.1. Xir Iy mdu

bai hoa bup giém’ kho duoc xay nhuyén bang mdy xay kho BlueStone Model BLB-
5311. Ti€p theo, tron tat ca nguyén liéu da xay nhuyén d¢ dam bao mau duoc dong nhat.
Mau sau khi tron dugc bao hit chan khong va bao quan ¢ di€u kién nhiét do phong.
2.2.2. Khdo sdt cdc yéu té danh huéng dén qud trinh tach chiét dich bup giam

Céc yéu 6 khéo sat gom ty 1& nguyén liéw/dung méi (1/5; 1/10; 1/15 va 1/20 g/mL),
nhiét do chiét (40, 50, 60, 70 °C) va t,h(‘yi gian chiet (15, 30, 45, 60 phut). Sau khi chiét hon
hop dugc loc qua rdy co kich thude mat sang 0,25 mm thu duge dich bup giam.

2.2.3. Khado sdt dp sudt anh hiong dén quda trinh cé déic chan khong

Dich bup gidm sau khi chiét duoc ¢o ddc bang thiét bi ¢o dc chan khong. C6 dinh nhiét
dd vo 4o 1a 70 °C, lugng dich nhap li¢u 1a 6,7 kg. Do diéu kién thiét bi han ché nén chi khao
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sat & 3 dicu kién 4p suat: -650, -680, -710 mmHg. Céc chi tiéu dénh gid qud trinh va két thac
cd dac gom: khi ham lugng ran hoa tan dat 11 °Brix, thoi gian ¢6 déc, nhiét do s6i ctia dung
dich va ham lugng anthocyanin.

2.2.4. Khado sdt cdc yéu té anh huéng dén qud trinh sdy phun

Dich sau c6 déc chan khong c6 ham lugng chét khé dat 11°Brix dugc sy phun dé tao
bot bup gidm. Thuc hién qua trinh sdy phun voi m01 thi nghiém 100 mL dich ¢6 dac ¢ toc do
nhap liéu 360 (mL/gio), ap sut 2,5 bar véi cac yéu té khao sat gdbm: ham lugng maltodextrin
bd sung (5, 10, 15, 20%) so voi dich c6 dac va nhiét do dau vao (130, 140, 150, 160 °C). Céac
chi tiéu danh gia mrc do tdi uu cua qué trinh se‘iy phun gém: hiéu suét thu hdi, do 4m bot,
ham lwong anthocyanin va két qua cam quan.

2.2.5. Phuong phap phdan tich

Xdc dinh dj am: Shy dén khéi lwong khong ddi theo TCVN 1867:2001.

Xdc dinh tro toan phan: Do tro xac dinh bang phuong phap nung chdy hoan toan hop
chat hiru co dén khdi luong khong d6i & nhiét do 550-600 °C. Pem can phan con lai va tinh
phan tram tro con lai trong mau.

Hiéu sudt trich ly: Tinh bang % tong luong chét kho hoa tan thu duoc trong dich trich
ly so vé&i tong Iugng chat kho tuyét doi ciia nguyén li€u ban dau.

Hiéu sudt thu hoi bét sau say: Tinh bang % luong chét kho thu hdi trong san phim so
véi tong luong chat kho trong dich nhép liéu.

Xdc dinh ham lrong anthocyanin: bang phuong phap pH vi sai theo AOAC 2005:02 [6].

Thong ké xii 1y 56 ligu: Tat ca céc thi nghiém dugc 13p lai 3 1an, s6 liu thu nhin dugc
xtr Iy bang phan mém Microsolf Excel 2019 va bang phuong phap thong ké ANOVA
(o= 5%) dé danh gia su khac biét co y nghia gitra cadc mau thi nghiém.

3. KET QUA VA THAO LUAN
3.1. Két qua khio sat cic yéu t6 anh hwéng dén qua trinh tich chiét bup gidm
3.1.1. Anh huéng cia ty 1é nguyén liéu/dung moi

Theo Chumsri va cong sy, dung moi dugc sir dung cho qua trinh chiét bup gidm 1a
nudc [7]. Mit khéc, nude 1a dung moi dé tim, chi phi thap, than thién véi méi truong, khong
c6 tinh doc hai va d& dang st dung trong thuc pham. Do dé, trong nghién ctru nay dich bup
gidm dugc tach chiét bang phuwong phap ngam chiét ¢6 gia nhiét voi dung méi 1a nude cét.

Két qua khao sat anh hudng cua ty 1é nguyén lidu/dung méi trich ly dén hiéu suét trich
ly, ham lugng anthocyanin dugc trinh bay trong Hinh 1 va 2.
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Két qua ¢ Hinh 1 va 2 cho théy ty 1 nguyén liéu/dung méi 1a 1/10 (g/mL) cho hiéu suét
trich ly cao nhét, dat 40,76 + 1,32% va ham lugng anthocyanin cao nhét 13 824,48 + 2,20
(mg/100g). Tuy nhién, khi ty 1¢ nguyén liéu/dung méi 1a 1/15 thi hiéu suat trich ly giam con
37,78 £ 0,33% va ham lugng anthocyanin ciing giam con 758,03 + 0,48 (mg/100g). Khéng
c¢6 su khac biét vé mit y nghia thong ké (p < 0,05) giita hiéu suét trich ly va ham luong
anthocyanin. Luong nudc st dung giam nita - ty 18 1/5 (g/mL) dan dén viée tach chiét khong
hoan toan anthocyanin, nhung luong dung mdi tang 1én - cac ty 1€ 1/15 (g/mL) va 1/20 (g/mL)
thi hiéu suét trich ly ciing nhu ham luong anthocyanin déu c6 xu hudng giam hodc giam.
Luong nudec trich ly sir dung vuot giéi han d3 lam lodng dich trich ly, diéu nay khéng chi
lam cho hiéu suét trich ly thdp ma con anh huéng dén thoi gian co dic, ting chi phi san
xuit [8]. Do d6, ty 1& nguyén lidu/nudce 1a 1/10 (g/mL) dugc chon dé tién hanh cac thi
nghiém tiép theo.

3.1.2. Anh huéng cia nhiét do trich ly
Khao sat anh huong ctia nhiét d6 dén hiéu suét trich ly dugc thuc hién & cac mirc nhiét

do lan luot 1a 40, 50, 60, va 70°C trong diéu kién thoi gian 1a 30 phut voi ty 1& nguyén
liéu/dung méi 1a 1/10.
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Hinh 3. Anh hudng cta nhiét do dén hiéu suét Hinh 4. Anh huéng cta nhiét do trich ly
trich ly dén ham lugng anthocyanin

Két qua trich ly & 50 °C cho thay hiéu suat trich ly cao nhat dat 49,97 + 1,47% (Hinh 3)
va ham luong anthocyanin ciing dat gia tri cao nhét 1a 892,86 + 3,80 mmg/100g (Hinh 4).
Khi nhiét d6 ting 1én 60 °C thi hiéu suat trich ly giam con 40,76 = 1,32% va ham lugng
anthocyanin cling gidm con 824,48 + 2,20 (mg/100g). Co 1€, ¢ nhiét d¢ trich ly cao,
anthocyanin trong bup gidm d& bi phan huy. Ddng thoi, ¢ su khac biét vé mit y nghia thong
ké (p < 0,05) giira hiéu suat trich ly va ham lugng anthocyanin thu dugc. Két qua khao sat
trén phi hop véi két qua cia Chumsri va cong sy (2008) [7].
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Vi véy, nhiét d6 50 °C la nhiét d6 t6i wu dugc chon dé trich ly dich chiét tir hoa bup
giam.

3.1.3. Anh huéng cia thoi gian trich ly

Diéu kién thi nghiém duoc lwa chon tir cac thi nghiém trén. Cac ngudng thoi gian dugce
khao sat 1an lugt dwgc thuc hién ¢ 15, 30, 45 va 60 phut trong cac diéu kién tai cac muc
3.1.1va31l2
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Hinh 5. Anh huéng cua thoi gian dén hiéu suat Hinh 6. Anh hudéng ctia thoi gian trich ly
trich ly dén ham lugng anthocyanin

Hinh 5 cho thiy thoi gian chiét cang 1au hiéu suét trich ly cang ting. Véi 30 phut, hiéu
suét trich ly dat 1a 49,97 + 1,47%, khi ting 1én 45 phut va 60 phut thi hiéu suat trich ly lan
luot 14 50,58 + 1,06% va 51,99 + 1,11%. Két qua ¢ Hinh 6 cho the‘iy ham luong anthocyanin
dat gi4 tri cao nhit trong thoi gian 30 phut 1a 892,86 + 3,80 (mg/100 g) va bit diu giam
xubng 804,39 + 2,09 (mg/100 g) va 760,49 + 2,40 (mg/100 g) lan luot tai cac mbc thoi gian 1a
45 phut va 60 phat. Tuy nhién hi¢u suét trich ly tai 3 mdc thoi gian 30, 45 va 60 phut khong
c¢6 khac nhau vé mit ¥ nghia théng ke (p < 0,05) nhung ham luong anthocyanin tai 3 moc
thoi gian ndy c6 su khac biét nhau vé mit y nghia thong ké va cho ham luong anthocyanin
cao nhat tai 30 phut. Do d6, chon thoi gian chiét 1a 30 phut dé thuc hién cho cac thi nghiém
tiép theo.

Tir nhitng yéu t6 khao sat trén, diéu kién thich hop dé trich ly dich chiét tir hoa bup gidm
1a: ty 1 nguyén liéw/nudc 1a 1/10 g/mL; nhiét do trich ly 50 °C trong thoi gian 30 phut. Két qua
nay twong dong vai diéu kién trich ly dich bup gidm ctia Chumsri va cong sy (2008) [7].

3.2. Két qua khio sat 4p suat znh hwéng dén qua trinh cd dic

Qua trinh c6 dac duoc thuc hién nham muc dich 1am tang néng dd chit khé cua dich
chiét bup gidm, nhung khong 1am bién tinh cic chat dinh dudng cé trong dich chiét, trong d6
chi tiéu theo ddi quan trong 1a anthocyanin. Muc tiéu cia thi nghiém nay 1a chon diéu kién
ap suat chan khong thich hop dé nhiét do s6i cua dich chiét giam xudng, khong 1am bién tinh
anthocyanin ciing nhu cam quan ctia san pham va rat ngin duoc thoi gian ¢o dic.

Céc diéu kién ap suat duoc thir nghiém tuwong tmg 14 -650; -680; -710 mmHg.
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Két qua khao sat cho thdy, trong qua trinh ¢6 dic, 4p suit cang giam thi thoi gian c6 dic
s& cang duoc rat ngin (Hinh 7), nhiét do soi cua dung dich cang giam giup giir lai duoc chit
lwong yéu t6 dinh dudng trong dich chiét (Hinh 8). Véi 4p sudt -650 mmHg thi nhiét do soi
trung binh cua dung dich cao nhét 1a 53,63 = 0,12 °C, ham lugng anthocyanin dat thép nhét
la 8055,43 + 47,63 (Mg/100 g) véi thoi gian cd dic 1a 97 phut; ¢ ap suat -710 mmHg thi nhiét
dd so6i trung binh cua dung dich dat thép nhét 13 47,60 + 0,11 °C, ham luong anthocyanin dat
cao nhét 1a 13127,51 + 40,22 mg/100 g, tong chat ran hoa tan cao (9,83 £ 0,16%) xap xi ham
lugng chat kho (10,03 £ 0,21%) véi thoi gian ¢d dic rat ngan 710 phat. Két qua ny cho thay
khi ¢6 ddc & ap suat cao khién nhiét do soi dung dich cao, lam ‘tang kha nang phan huy cua
anthocyanin, anh huong dén chat luong va cam quan cua san pham.

Vi nhiing li do trén nén chon ap sudt -710 mmHg 1am ap suat c¢6 dic tiép tuc cho cac thi
nghiém tiép theo.

3.3. Két qua khio sat cic yéu té anh hwéng dén qua trinh siy phun

3.3.1. Anh huéng ciia ty 1é phéi tron voi maltodextrin

Maltodextrin 14 chét trg sy giup qua trinh sdy phun duoc thyc hién dé dang. Tuy nhién,
viéc bo sung qua it hay qua nhleu maltodextrin ciing anh huéng dén hiéu suat thu hoi san
pham. Khi bo sung chét trg sdy maltodextrin vao dich sau c¢6 dic véi ty 1& 5, 10, 15, 20% thi
ham lugng chét kho trude séy dat dugc 10, 12, 18, 21 °Brix. Hiéu sut thu hdi bot duoc trinh
bay trong Hinh 12.
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Két qua khao sat cho thiy, khi sir dung maltodextrin 1am chét tro sdy, qua trinh siy dién
ra dé dang, san phém ¢6 mau d6 nhat, 46 4m thép va ¢o trang thai bot tdt (toi xép, min), dich
c6 mau trong, khong ling cin. Do 4m bot thap nhat khi bd sung 15% va 20% maltodextrin,
twong tmg do am lan luot 1a 3,61 + 0,06% va 3,58 £ 0,06%. Tuy nhién do 4m bot ctia 2 ty 18
nay khong khac biét vé mat ¥ nghia thong ké (p < 0,05). Mt khéc, bo sung 15% maltodextrin
cho hiéu suét thu hoi cao nhat dat 40,94 + 0,83%, ham lugng anthocyanin dat gia tri trung
binh 12 10178,87 + 37,65 mg/100 g va cho d¢ cam quan tdt nhét.

Khi b6 sung maltodextrin véi ty 1¢ thap (5%), san pham s& bam dinh trén thanh buong
sdy va dudi day cyclon thu hoi san pham, 1am that thoat lwong bot thu h01 dan dén hiéu suét
thu hoi san pham thap. Tuy nhién, khi ting ty 1 phdi tron 20%, higu suét thu hdi san pham
lai giam xuong 33,11 £ 0,36%. Nguyén nhén la do néng do chat kho qua cao, do nhét cua
dich tang gay kho khan cho qua trinh say, anh huong dén chat luong va hiéu suét thu hoi.
Két qua nghién ctru cta Zaini (2009) da chi ra rang bd sung qua it hay qua nhiéu
maltodextrin s& khién bot két dinh, dong thoi khi say bot & nhiét d§ quéa cao ciling anh
hudng dén qua trinh sdy phun [9].

3.3.2. Anh hwéng cia nhiét do sdy

Thi nghiém dugc thyc hién ¢ cac khoang nhiét do khac nhau dé tim ra duoc khoang
nhiét do sdy sao cho d6 am thip ma vin dam bao tinh chit cam quan ctia bt bup gidm, dong
thoi gitr lai duge chat lwong yéu t dinh dudng trong bup gidm. Dich chiét ndng d6 11 °Brix
duoc bd sung 15% maltodextrin sao cho ham lugng chét kho cua dich trude khi séy dat 18%.
Thi nghiém ndy chi khao sat nhiét do s?iy dau vao, vi nhiét do dau ra con phu thudc vao
nhiéu yéu té khac.
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Két qua khao sat anh hudng cia nhiét d6 diu vao dén qué trinh siy phun cho thiy,
nhiét do sdy ting tir 140-170 °C thi d6 4m bot giam tir 5,93 + 0,02% xudng con 3,18 +
0,03% (Hinh 15). Khi bot duoc sdy & nhiét do thap (140 °C) dan dén nhiét do dong ra thap,
phan 16n bot thu hoi cd d6 4m con kha cao (5,93 + 0,02%), ¢ trang thai déo va dé két dinh
nén bam dinh nhiéu trén thanh budng siy va day cyclon, do d6 hiéu suét thu hdi khong cao
(16,05 £ 0,38%). D6 am nho hon 5% khi tang nhiét do 1én tir 150 °C, & nhiét d6 170 °C thi
d6 am bot thap nhét 1a 3,18 + 0,03%, bot min, toi nhung cho d6 cam quan thdp, mau bi sim
va mat di mui ciia bup gidm. Pong thoi, cam quan vé dich pha ciing giam theo. Két qua &
Hinh 16 cho thay hiéu suat thu hoi dat cao nhat 1a 40,94 + 0,83% khi siy & 160 °C va cho
gia tri cdm quan tot nhat (Hinh 18), dich pha trong subt, mau do tuoi, gitt mui thom déc
trung, khong bi chay khét va d6 am twong dbi thap 3,74 + 0,03%.

Hinh 17 thé hién ham lugng anthocyanin ting tir nhiét do 140 °C 1én 160 °C twong ng
6958,65 + 43,91 mg/100g 1én 10178,87 + 37,65 mg/100g va dat ham lugng anthocyanin cao
nhét (10178,87 £ 37,65 mg/100g) tai nhiét d¢ dong vao 160 °C, khi d6, nhiét 46 dong ra
khoang 70 °C. Khi tang nhiét d6 dong vao 1én 170 °C dan dén nhiét 46 dong ra tang 1én
85 °C lam cho ham luong anthocyanin giam di con 9923,90 + 56,15 mg/100g. Két qua
nghién ctru ciia Al-Kahtani & Hassan (1990) ciling cho thdy rang nhiét do cang cao s& dan
dén su phan hily anthocyanin [10].

4. KET LUAN

Két qua nghién ciru da x4c dinh dugc cac thong sé phit hgp cho nghién ciru san xuat bot
bup gidm & quy mé dang pilot nhu sau: tién hanh ngam chiét dai hoa bup gidm khé boi dung
moi nude trong 30 phut & 50 °C véi ty 1& dai hoa khoé/nude = 1/10 (w/v), sau d6 dich chiét
dugc c6 chan khong ¢ ap suit va nhiét do vo 4o twong tmg 14 -710 mmHg va 70 °C cho dén
khi ham lugng chat kho dat 11 °Brix. B6 sung Maltodextrin vao dich chiét 11 °Brix theo ty 1€
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maltodextrin/dich chiét 15% (w/v), loc dich qua ray c6 kich thudc mat sang 0,25 mm trudc
khi cho say phun. Sdy phun dich chiét dugc thuc hién trong cac diéu kién nhiét d6 dong vao
¢ 160 °C, luu lugng nhép liéu 4 Vong/phut va ap sudt 2,5 bar. San pham thu dugc dang bot
min, mau hdng, toi x6p voi d6 4m dat 3,74 + 0,03%, do6 tro 1a 1,82 + 0,07%, ham luong
anthocyanin dat 10178,87 + 37,65% (mg/100 g), bot tan hoan toan trong nudc, dich hoan
nguyén trong va khong l'fmg can.
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ABSTRACT
PRODUCTION OF ROSELLE POWDER FROM DRY ROSELLE CALYCES

Dang Huynh Duc*, Vo Pham Phuong Trang,
Dao Thanh Khe, Nguyen Van Tung

Ho Chi Minh City University of Food Industry
*Email: duchuynh42904@gmail.com

The roselle powder was produced by spray drying from condensed liquid extraction of
roselle. In this article, the spray drying method was used to produce roselle powder from
dried samples of roselle calyces grown in Vietnam. Based on the results of assessing the
effect of extract conditions compound from dried roselle calyces, survey of technological
parameters affecting the spray drying of the roselle powder. The optimum conditions for
roselle extracts were 1/10 ratio (g/mL) of dried calyces to water and the extraction
temperature of 50 °C for 30 min. The method of evaporation the vacuum of -710 mmHg at
the coat temperature of 70 °C was an appropriate selection. The product after concentration
was mix maltodextrin at the ratio of 15% (by weight), spray dry at the temperature of 160 °C
with the pumping speed of input at 4 rpm and the pressure of 2.5 bar. The roselle powder
product has a moisture content of 3.74 + 0.03%, the ash content of 1.82 + 0.07%, the
anthocyanin content of 10178.87 + 37.65 (mg/100g), solubility good, bright red color, and
no sedimentation.

Keyword: Roselle powder, roselle, anthocyanin, vacuum concentrate, spray drying.
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