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NGHIEN CUU SAN XUAT BOT TU CAY RAU DEN PO (AMARANTHUS
TRICOLOR) [1] VA UNG DUNG VAO SAN XUAT CHAO DINH DUONG
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TOM TAT

Truong Pai hoc Néng Lam - DH Thai Nguyén

Muc dich ciia nghién ctru 1 nghién ciru quy trinh san xudt bot tir cdy dén d6 voi chét tan c6 gia tri
dinh dudng. Trén co s& nghién ciru san pham bot dén do, tmg dung vao san pham chao dinh dudng
¢6 bd sung bot dén do, lam tang gia tri cam quan, dinh dudng ctia san phim l1a nhimng yéu t6 anh
huong t6i chat lwong va sy da dang san phim. Bang phuong phap nghién ciru thyc nghiém trong
phong thi nghiém, dén do sau khi dugc séy kho, xac dinh cac chi tiéu 1y hda, dugc dem di tach
chiét chit tan bang phuong phap Soxhlet véi dung méi 1a nude véi cac thong sb sau: Ty 1& dung
moi: nguyén lidu (v/iw) (5:1,10:1,15:1) (v/w), nhiét do chiét (40°C, 50°C, 60°C) trong khoang thoi
gian (5 phat, 10 phat, 15 phat). Da tim dwoc diéu kién tdi wu qua trinh tach chiét dén do s dung
nudc, ty 1& dung moi: nguyén lidu 10:1 (v/w), thoi gian tach chiét 10 phut, nhiét do tach chiét
50°C, ham lugng chét tan 1a cao nhit dat 2,19588°bx, cho chit luong cam quan tt nhat. Két qua
thuc nghiém cho két qua c6 d6 twong thich cao véi md hinh thi nghiém.

T kKhéa: quy trinh; cdy dén do, tach chiét; chat tan; amaranthus

DAT VAN BE

Rau dén (Amaranthus tricolor) [4] 12 loai rau rat
quy [1], ting c6 rat nhiéu déng gop trong doi
sdng dinh dudng va sirc khoe ctia con ngudi.
Hat rau dén d6 c6 gia tri dinh dudng cao, nhat
la loai rau dén & Cu-ba, véi ham lugng tinh
bot 62%, chéat béo 6%, protid 16 — 18%, cao
hon ca laa mi va céac loai ngii coc khac. Rau
dén d6 c6 tac dung giam cholesterol, kiém
soat huyét &p cao, tot cho bénh nhan tiéu
duong, ting cuong canxi... Pac biét trong hat
rau dén tia c6 mot loai acid amin quan trong
nhét ma co thé con nguoi khong thé tu tao ra,
v6i ham lugng cao hon ngo6 3 — 3,5 lan, lta mi
2 — 2,5 lan, 14 rau dén la mot nguén chira
tuyét voi cua vitamin A, vitamin C, canxi,
mangan va folate.

Chéo dinh dudng mén chdo d& hap thu, ndu
dugc bang nhiéu nguyén liéu bo dudng, co bo
sung thanh phan dé hap thu nhu canxi, cic
vitamin ting kha ning phuc hdi suc khoe &
ngudi 6m day va gop phan vao phong va chita
bénh cho moi nguoi. Viéc bd sung chao co
mit caa bot rau dén nhim tao sy da dang san
pham chéo ciing nhu thanh phan dinh dudng
ciia mot loai rau ¢6 gia tri dinh dudng nhat,

* Tel: 0916 560062, Email: quanghungyb95@gmail.com

cung sdc do tuoi tw nhién tao gid trj cam quan
tot cho san pham

Xuit phét tir nhitng van dé trén, ching toi tién
hanh nghién ctu san xuat bot tir rau dén do
bang phuong phap tach - chiét [3] va ing dung
trong san xuat chao dinh duéng nham tao sy da
dang cho san pham cting nhu cung cap mét san
pham giau dinh dudng va ty nhién.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit liéu nghién ciru

Dén d6 twoi duoc thu mua tai xi Quyét
Thang, tinh Thai Nguyén.

Nguyén lidu duoc rira sach, cit bo phan ré va
nhitng phan hu hong, sau d6 dugce dem di say
& nhiét d6 60°C dén d6 am dudi 10% trong
khoang thoi gian 24 gio. Tién hanh bao quan
trong tai PE dat trong hdp nhya kin, luu trir ¢
nhiét d phong, tranh anh sang va am.

Dung méi: Dung dung mdi H,0 (dang tinh khiét)
B4 tri thi nghi¢m

Khdo sdt nhigt dp siy

Nguyén liéu dén do6 duoc rta sach, dé rao,
thai lat véi kich thude tr 1 - 3 cm. Sau d6
dem say kho véi dai nhiét d 50°C, 60°C,
70°C trong khoang thoi gian nhat dinh dén
khi d6 am Aw < 12%.

Dén d6 sau khi siy kho, dem nghién nho va
xac dinh chat hoa tan bang thi¢t bi chiét
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quang k&, tir d6 chon ra nhiét d¢, thoi gian
sdy thich hgp nhét. Mdi nhiét d6 siy duogc lap
lai 3 14n va lay gia tri trung binh

Khdo sdat danh hwong cua ty I¢ dung moi:
nguyén ligu (VIW), thoi gian chiét (phit), nhiét
dp (°C) chiét dén ham lwong chdt hoa tan

Tién hanh qua trinh chiét theo phuong phap
ngam két hop voi phuong phap Soxhlet, sir
dung dung méi 1a nudc. Can 10 g dén do6 kho
tién hanh chiét theo timg thi nghiém khac
nhau véi cac thong sb ty 18: ty 1& dung mdi:
nguyén li¢u (v/w) (5:1,10:1,15:1) (v/w), nhiét
do chiét (40°C, 50°C, 60°C) trong khoang
thoi gian (5 phat, 10 phut, 15 phut). St dung
phian mém Design expert 7.1.5 va md hinh
Box-Behnken dé danh gid cac yéu td anh
hudng dén chit luong hoa tan véi 3 yéu t6, 3
cap d0. Tién hanh 17 thi nghiém (bao gém 5
thi nghiém tai tdm). Cac nhan td duoc khao
sat bao gdom: Nhiét do chiét (X1), ty 1é dung
moi: nguyén lidu (X2) va thoi gian chiét (X3).
Ham dap ung dugc chon la ham lugng chét
kho hoa tan (g), md hinh héa duge biéu dién
bang phuong trinh bac 2:

Y = B0 + B1X1 + B2X2 + B3X3 + B12X1X2
+ B13X1X3 + B23X2X3 + B11X1? +
B22X22 + B33X3?

VéiB1, B2, B3: La cac hé sb doc lap

B11, B22, B33: L4 cac h¢ sb bac 2

Khio sat ty 1¢ phdi tron bot dén dé va chao
dinh duwéng

Bot dén do kho va chao dinh dudng dugc tién
hanh phdi tron theo ting ty 18 : bot dén do :
chao dinh dudng = 1:9; 2:8; 3:7; 4:6. Sau d6
dugc tién hanh danh gia cam quan vé mui vi,
mau séc, rdi chon ra ty 1& phu hop nhat theo
yéu cau san pham.

Phwong phap phén tich

Phuwong phdp phén tich ham lwgng chit khé
hoa tan bang chiét quang ké cam tay

Can 5 — 10 g mAu bang can ky thuat va lugng
nuéc bang lugng miu da ldy, nghién nhanh
hdn hop trong cdi chay st. LAy mot phan hdn
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hop cho vao vai phin min, ép 2 — 3 giot dung
dich ban dau roi nho 2 — 3 giot 1én ling kinh
va do. Hiéu chinh guong phan chiéu dé anh
sang trong vung quan sat sang déu. Quay 6c¢
diéu chinh dé tim ranh giéi ving t6i va ving
sang cua may. Diéu chinh dén khi ranh gidi
gitta hai vung den dam khong c6 anh sang
khac (dé tranh sai s6). Poc chiét suat hoic
phan tram chat kho trén thudc do. Néu khong
khong ché nhiét do ¢ 20°C thi phai tra bang
hiéu chinh. Ghi s6 doc phéan trim chét kho va
nhiét d6 [2].
Ham lugng chéat kho hoa tan (X) duoc tinh
theo cong thirc:

X=2x a
Trong do

2: Hé s6 pha lodng

a: Chi s6 khuc xa do duge
Két qua 13 trung binh cong két qua cua 2 lan
xac dinh. Chénh léch gitra 2 lan xac dinh
khong vugt qua 2%.
Phwong phap xdc dinh do im nguyén liéu
dén khéi lugng khong doi
Nguyén tic: Sdy mau dén khdi lugng khong
d6i & 105°C. Dudi tac dung ciia nhiét do sy
lam bay hoi 4m tu do va lién két co trong mau.
Do 4m ciia mau duoc tinh dua vao khi luong
giam di cia mau trong qua trinh sy [2].
Cong thuc tinh:

mi-mo
W (%) = x 100%
Trong do:
W: D6 4m (%)
m,: Khéi lugng mau va chén sit trude khi sdy ()
m,: Khi lugng mau va chén st sau khi sy (g)
mo: Khéi lwong cia chén st (g)
b

X (%) = x 100%

Trong do:
b 1a khéi luwgng can thu dugc
a 1a khdi lwong mau dem phan tich



bao Quang Hung va Htg

Tap chi KHOA HQC & CONG NGHE

180(04): 99 - 104

plado am cua duoc lidu

Phuong phap xir 1y s6 liéu

SO liéu nghién ciru duge xu 1y bang phan
mém xu 1y s6 li¢u Design expert 7.1.5.

KET QUA VA BAN LUAN

Anh huéng ciia nhiét do siy

Bang 1. Két qud nghién ciru anh huong ciia nhiét
do say den ham lwong chat tan

Céng Nhiét do Ham lwong chit
thirc sdy (°C) tan (°hx)
CT1 40 2,033% + 0,003
CT2 50 2,100 + 0,001
CT3 60 2,166° + 0,007

Ghi chiui: Cac chir trong cung mot cot biéu thi sw
sai khac co y nghia thong ké o mirc o < 0,05
Két qua bang 1 cho thdy sdy ¢ nhiét do khac
nhau s& dugc ham lugng chit tan khac nhau
va ham luong ting 1én khi chiét ¢ nhiét do
nudce tir 40°C dén 50°C. Chét tan cao nhét tai
nhiét d0 nuéc 60°C tuwong Ung ham lugng
chat tan 2.166°bx. Vi vdy nhiét do nude thich
hop dé thuc hién qua trinh chiét chit hoa tan
trong dén d6 1a 60°C.
Anh huwéng cia ty 18 dén dé trén dung méi
Bang 2. Két qud nghién ciru anh hwong cua ty l¢
dung moi : nguyén liéu (v/w) den ham luong chat tan

Coéng m?if 'lgngﬂggn Ham lugng chit

thire i hoa tan (°bx)
liéu (v/w)

CT1 5 2,31%+ 0,006

CT2 10 2,18 + 0,003

CT3 15 2,20° + 0,001

Ghi chu: Cac chir trong cung mot cot biéu thi sy
sai khac cé y nghia thong ké ¢ mirc o < 0,05

Két qua bang 2 cho thiy chiét & muc ty 18
dung moi: nguyén li€u khac nhau s€ duogc
ham lugng chit tan khac nhau va ham lugng
giam di khi chiét ¢ muc ty 1&¢ dung moi:
nguyén liéu tir 5:1 d&én 10:1. Chat tan cao nhat
tai mrc ty 1€ dung moi: nguyén li¢u la 5:1
tuong mg ham luong chit tan 2,31, tiép tuc
tang muc ty 1¢ dung mdi: nguyén li¢u lén 10:1
thi ham luong chat tan lai giam. Tuy nhién
ham lugng chét tan & cong thuc ty 18 10:1 va
15:1 sy sai khac khong c6 y nghia thong ké.
Vi vay ching t6i chon ty 16 dung mdi: nguyén
lidu thich hop 1a 5:1 dé tiét kiém dung méi.

Anh huéng ciia thoi gian chiét

Bang 3. Két qua nghién ciu anh huong cia thoi
gian chiet den ham lwong chat tan

Cong thirc  Thoi gian Ham lwong chit
chiét (phut) tan (°bx)
CT1 5 1,91 + 0,006
CT2 10 1,88%°+ 0,003
CT3 15 1,95° + 0,003

Ghi chl: Cdc chir s6 trong cung mot cot biéu thi
sw sai khdc co y nghia thong ké o mirc o < 0,05
Tir két qua cua bang 3 cho thdy ham luong
chat tan ting theo thoi gian chiét. Thoi gian
chiét tir 5 phut dén 10 phat, ham lugng chat
tan ting cao tir 1,88% l1én 1,91%, tiép tuc ting
thoi gian chiét tir 10 phut dén 15 phat ham
lugng chit tan chi ting 0,03%.
Chiét & thoi gian 1a 15 phut cho két qua cao
hon khi chiét & 5 phat. Tuy nhién xu 1y s6
liéu ham luong chat tan cia 2 cong thirc trén
khong c6 y nghia thong ké. Vi vy ching toi
chon thoi gian chiét thich hop 1a 5 phut dé tiét
kiém thoi gian, chi phi cho qua trinh chiét.
Anh huéng ciia nhiét dd chiét
Bang 4. Két qua nghién ciru anh huong ciia nhiét do
chiét den ham luong chat tan co trong bot den do
Céng Nhiét do

Ham lwgng chit tan

thirc chiét (°C) (°bx)

CT1 40 2,03%+ 0,003
CT2 50 2,00* + 0,001
CT3 60 2,03% 0,003

Ghi chu: Cac chir trong cung mot cot biéu thi su
sai khdac cé y nghia thong ké ¢ murc o < 0,05

Qua bang 4 cho thdy ham luong chét tan
trong dich chiét giam ¢ khoang nhiét d¢ tir
40°C dén 50°C, ham luong giam tir 2,03%x
xudng 2,00°bx. Tuy nhién khi tiép tuc ting
nhiét do 1én 60°C thi ham luong chat tan co
xu hudng ting 1én. Ham luong chat tan thu
dugc cao nhit ¢ nhiét do 60°bx. Két qua xac
dinh thuc té 1a dudi mot gioi han nhét dinh,
nhiét d cao nang cao hi€u qua trich ly do
tang cuong mic do khuéch tan va do hoa tan
cac chit phan tich trong dung méi. Vuot qua
gidi han nhat dinh d6 nhiét d6 trich ly cao s&
lam giam ham luong chat tan. Vi vy nhiét do
chiét thich hop cho qua trinh chiét 1a 60°C.
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T6i wu héa qua trinh tach chiét Béng 5. Ma trdn thuc nghiém Box- Behnken ba
yeu to cua dén do

Trén co sé khao sat cac yéu to anh hudng dén

diéu kién chiét tach, chung t6i nhan théy ty 18 A BlenBt hye C Ham lwgng
dung moi: nguyén liéu, thoi gian chict, nhiét T™N ' DM: (Thoi (nhigt Ch(g;) ;an
d6 chiét 1a nhitng yéu to anh hudéng manh dén NL) gian) dd)
qué trinh chiét tach. Ching t6i s dung 1 5 15 50 2,27+0,02
phuong phép bé mit chi tiéu theo thiét ké thi 2 15 5 50 212+0,074
hiém ciia Box- Behnken voi ba bién ba c4 3 10 10 >0 2,29 £ 0,137
nghiem cua - : eh ba cap 4 5 5 50 1,88 +0,03
do. Cac so li¢u thq duqc tir dich chiét dén do 5 10 15 60 2,22 + 0,054
duogc xtr 1y trén phan mém Design expert 7.1.5 6 15 15 50 2,25 + 0,061
(Stat-Ease Inc, Minneapolis, USA) ANOVA ; 18 18 ‘5‘8 ;gg + 81821
\ A I3 .y < ~ , + ,
dlI?‘C dung dé danh gia ham }uo’ng bot thu dugc. 9 10 5 50 23740274
Tién hanh giai bai toan toi uu theo phuong 10 10 5 40 2,29+0,119

phap “ham mong doi”. St dung phin mém 11 15 10 60 1,98 £0,153
Design-Expert 7.0 d& tién hanh tdi wu hoa 1210 10 50 2390217

3 L cr e A A s 13 15 10 40 2,1+0,127
nham xac dinh duoc gia tri cia ba yéu ’to ma 14 10 10 50 215 + 0,354
tai d6 ham luong chat tan 1a cao nhat. Ap 15 5 10 40 2,32 +0,114
dung phuong phap phan tich hdi quy cac sd 16 10 10 50 2,16 £ 0,127
liéu thuc nghiém, thu duoc mo hinh da thirc 17 5 10 60 2,28+ 0,054

bac hai thé hién ham lugong chit hoa tan
Dé danh gia mo hinh chung t6i st dung phan tich ANOVA. Két qua phan tich ANOVA duoc thé
hién qua bang sau:

Bang 6. Phdn tich phiong sai ANOVA ciia mé hinh bét dén do

Nguon SS DF MS Chuén F Gia trip
Model 0 0 <0,0001
Residual 0,335612 16 0,020976
Lack of Fit 0,295492 12 0,024624 2,455066 0,2000
Pure Error 0,04012 4 0,01003
Cor Total 0,335612 16

SS: Tong phuong sai; DF:Bdc tu do; MS: Trung binh phwong sai; chuan F: Chudn Fisher; Residual: Phan
du; “Lack of Fit”: Chuan danh gia do khong tuwong thich cia mé hinh véi thuc nghiém

Tir két qua phan tich ANOVA ta thiy gia tri x4c suét ciia mo hinh P-value = 0,0001<0,05 do d6
mod hinh duoc lya chon dé giai thich cho két qua cua thi nghiém, Lack of fit test = 0,2000 (not
significant) c6 y nghia d6i v6i mé hinh.

B: nhiet do 45001 —— T A:dmnl

“ B thoi gian
o

(@) (b) ()
Hinh 1. Bé mdt ddp iing ham lwong chat tan cia bot dén do
(a) M6 hinh tuwong tac giita ty I¢é dung moi : nguyén liéu va thoi gian; (b) M6 hinh tuwong tac giita ty ¢
dung méi : nguyén liéu va nhiét dé; (C) M6 hinh tuwong tdc giita thoi gian va nhiét do
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Phuong 4n t6t nhat duoc dy doan ty 16 dung maéi : nguyén liéu 10:1, thoi gian 10 phut, nhiét do
50°C khi d6 ham lugng chét tan dat 2,19588. Két qua kiém tra bang thuc nghiém cho két qua

tuong tng.

— - [—
5.00 15.00

thoi gian = 10.00

4 <
5.00 15.00

dm nl = 10.00

Desirability = 1.000

— - [
40.00 60.00

rhietdo = 50.00

1.88 239

chattan= 219588

Hinh 2. Ham ky vong va diéu kién toi wu ham lwong chdt tan trong dich chiét

KET LUAN

Diéu kién tach chiét thich hop dé thu duogc
ham lugng chit tan duogc xac dinh nhu sau: ty
1¢ dung moi : nguyén liéu 5:1 (v/w), thoi gian
chiét 5 phut, nhiét d6 60°C, nhiét d¢ say 60°C.
Chung t6i st dung phuong phap bé mit chi
tiéu theo thiét ké thi nghiém cua Box-
Behnken voi ba bién ba cip do cho phuong
an tot nhit dugc dy doan ty 1& dung mdi :
nguyén liéu 10:1 (v/w), thoi gian 10 phut,
nhiét do 50°C khi d6 ham luong chit tan dat
2,19588%x. Két qua kiém tra bang thuc
nghiém c6 d6 twong thich cao. Két qua cua

chung t6i chi ra tiém ning st dung cay dén do
san xuét bot dén tai Thai Nguyén.
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SUMMARY
STUDY ON PRODUCTION OF AMARANTHUS TRICOLOR [1] AND
APPLICATION FOR NUTRITIONAL PRODUCTION

Dao Quang Hung’, Dinh Thi Nhan, Dinh Van Dung, Nguyen Dieu Linh
TNU - University of Agriculture and Forestry

The purpose of the study was to study the process of producing flour from red spinach with
nutrient-soluble nutrients. Based on the study of red spinach product, the application of nutritional
porridge with red powder added, increasing the sensory and nutritional value of the products are
the factors influencing the quality and variety of products. By experimental method in laboratory,
red ras after drying, determination of physical and chemical properties, is extracted by Soxhlet
method with water soluble solvent with the following parameters: (v / w) (5: 1.10: 1.15: 1) (v/w),
extraction temperature (40°C, 50°C, 60°C) (5 minutes, 10 minutes, 15 minutes). The optimum
conditions for the extraction of red yolk using water, solvent ratio: 10: 1 (v/w), 10 minutes
extraction time, extraction temperature of 50°C, solubility is the highest rated 2.19588°bx, giving
the best sensory quality. Experimental results showed high compatibility with the experimental
model.

Key words: process; red spinach; extract; soluble; amaranthus
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