KHOA HOC CONG NGHE

NGHIEN CUU XAY DUNG QUY TRINH CHE BIEN CAO
TU QUA NHAU TIiNH BAK NONG

TOM TAT

Nguyén Vin Loi®*, Lé Anh Tuén?

Qua nhau 12 loai qua giau gia tri dinh duéng nhu duong, vitamin, chat khoang va chat xo, dac biét Ia chia
nhiéu axit amin, caroten, vitamin C va cac hop chat c6 hoat tinh sinh hoc. Hién nay & Viet Nam ciing nhu
trén thé gioi co rat it cac cong trinh nghién ciru vé ché bién cao tir qua nhau. Vi vy muc dich ctia nghién
ctru nay 1a xay dung quy trinh ché bién cao tir qua nhau cta tinh Pak Nong. Nghién ctu da xac dinh duoc
ty lé phéi tron cac nguyén liéu chinh, nguyeén lieu phu va phu gia thuc phdm trong ché bién cao: dich qua
nhau 69%, nuoc dia ép 20,5%, co ngot 5%, duong trang 2%, axit citric 1%, axit ascorbic 1%, axit malic 1% va
mudi an 0,5%. Tt d6 da xay dung duoc quy trinh ché bién cao tir qua nhau tinh Dak Nong véi cac thong s6
cong nghé 1a: cac nguyén liéu va phu gia nay duoc dong hoa trong thiét bi chuyén dung véi téc do 3.000
vong/phut. Co dic bing cach dun cach thity trong thiét bi chuyén dung theo hai giai doan, giai doan 1 co
dac & nhiet @6 105°C thoi gian 40 phut, sau d6 chuyén sang giai doan 2 c6 dic & nhiét do 85°C thoi gian 45
phut. Cao thu duoc tir quy trinh nay c6 dang dic sét, c6 mau nau den, mui thom dac trung va vi ngot nhe

hai hoa.

Titkhoa: Cao, co dic, gid tri dinh duong, qua nhau, quy trinh ché bién.

1. DAT VAN BE

Cay nhau c6 tén khoa hoc 1a Morinda citrifolia,
thuong moc & vung nhiét doéi va 6n déi. O Viet Nam,
cay nhau moc nhiéu & nhitng viing 4m thap doc theo
bo song bo sudi, ao hd hoac muong rach & khap cac
tinh Tay Nguyén, mién Namva mot s6 tinh mién
Trung. Qua nhau cé dang hach kép do bau noan va
mot phan 14 dai cta cac hoa trén cum hoa dinh nhau
tao thanh. Khi con non, qua mau xanh nhat, cé chiéu
dai 5- 7 cm, chiéu rong 3- 4 cm. Khi gia, qua nhau cé6
mau nga vang, nhin bong, mui khai, trén qua con vét
tich cac dia mat. Qua c6 hinh trimg, khi chin c6 mau
vang va chira com mém [1]. Qua nhau 1a loai qua
giau gia tri dinh duong nhu duong, vitamin, chat
khoang va chat xo, dac biét 1a chtra nhiéu axit amin,
caroten, vitamin C va cac hop chat co6 hoat tinh sinh
hoc. Trong qua nhau cé 74,33% thit qua, ham luong
chat kho thit qua chiém 66,34%, ham luong vitamin C
chiém 75,82 mg/100 g, chat khoang chiém 1,28%,
nito téng s6 chiém 0,693%, duong khir chiém 1,18%,
duong téng s6 chiém 2,12%... Hoat do mot s6 enzyme
va cac chat chong oxy hoéa trong thanh phan cta qua
nhau chiém ty 1& cao, ching han nhu hoat do cta
enzyme C-ase 1a 32,626 U/mg protein, enzyme P-ase
la 68,818 U/mg protein... [1, 2, 3].
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Cac két qua nghién cttu cho thdy, qua nhau co
nhiéu tac dung nhu: phong chong cao huyét ap, ting
cuong sinh 1y, ngan ngtra mat tri nho, phong chong
dau lung, phong chong viem khop, tri nhitc méi
xuong khép va nhuan trang... Qua nhau hién nay
duoc st dung nhiéu dé ngam ruou, san xudt thuc
phdm chtc nang, san xuat do uéng hodc st dung
trong dong y [1]. Trén thé gioi dén thoi diém nay da
c6 mot s6 cong trinh nghién ctru khai thac va thu héi
dich qua nhau, ché bién qua nhau thanh cac san
phdm thuc phdm, dién hinh 1a nghién ctu cda
Thirukkumar S va cs (2017) [2], Joshi A. A va cs
(2012) [3]. O trong nudc viec ché bién qua nhau
thanh cac san phdm thuc phdm quy moé cong nghiép
6 thoi han stt dung dai ngay, van chuyén duoc di xa
van chua duoc quan tAm nghién cttu va ché bién mot
cach dong bo.

Qua nhau c6 mui héi, do d6 viec khixr mui hoi
trong qua trinh ché bién cac san phdm thuc phdm la
rat can thiét. Cao 1a san phdm duoc san xuat tir cay
nhau (cht yéu tir ré nhau) dem nau trong thoi gian
dai, sau do dem loc bd ba réi tién hanh co dic. Cao &
dang mém, dong nhat, mau nau sim hoic mau den
¢6 tac dung ha huyét ap, chita nhirc méi, dau lung, té
bi chan tay, tic dung tot chita viem khép, nhuan
trang va chong tdo bon... Trong nghién ctru nay, ché
bién cao tir qua nhau, c6 bd sung mot sé nguyeén lieu
phu nhu nuodc dia ép va cac phu gia thuc pham dé
khtr mui hoi dong thoi lam tang mui vi déc trung cho
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san phdm. Hién nay dién tich ciy nhau trén dia ban
tinh Pac Nong khoang 80 ha, trong d6 56 ha da cho
thu boi nam thi 2 va 24 ha dién tich thu hoach chinh.
Cay nhau duoc trong cht yéu & cac huyén Krong No,
bak Giong, Pak Song, bak Mil, Cu Jut va mot sé
huyén khac. Qua nhau thuong phai dé chin trén cay,
sau khi thu hoach loai qua nay hau nhu khéng chin
tiép, qua trinh chin clia qua nhau bat dau tu phia
cuéng va dan dan dén dau qua [1]. Ddi véi qua nhau,
bén canh nhitng qua loai 1 c6 gia tri thwong phdm
cao duoc dung dé ban hodc xuat khau twoi, con mot
luong 16n qua loai 2, loai 3 c6 gia tri thuong pham
thdp, mau ma khong hdp dan, nhung gia tri dinh
duong cao, 1a nguyén liéu quan trong cho ché bién
san phidm thuc phdm cao tir qua nhau. Xuat phat tir
van dé trén “Nghién citu xdy dung quy trinh ché bién
sdn phidm thuc phim cao tir qud nhdu tinh Dik
Nong”1a rat can thiét, c6 y nghia khoa hoc va thuc
tién cao, gop phan nang cao gia tri st dung va tao
dau ra cho qua nhau cda dia phuong.
2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat lieu, dung cu, may méc, thiét bi
va dia diém nghién ctru

2.1.1. Nguyén liéu

Qua nhau dat do chin sinh ly (vi qua nhau sau
khi thu hoach khéong chin tiép, do d6 phai dé chin
trén cay), & do chin nay vé qua c6 mau tring phdot
hong, hoi phét xanh, vé qua cang, chiéu dai qua
khoang 5 — 7 cm, thit qud mém, c6 mau tring va mui
hoéi (khi chua dugc x@ li mui). Qua nhau duoc thu
mua tai 3 trang trai trong cay nhau cta tinh bak
Nong. Sau khi thu hai duoc chira dung trong thung
x0p duc 16 va van chuyén bang 6 to6 dén phong thi
nghiém dé tién hanh khai thac va thu hoi dich qua
nhau, phuc vu cho ché bién cao.

2.12. Vat liéu

Cac nguyen vat lieu stt dung gém: nuoc dia ép,
c6 ngot, duong trang, axit citric, axit ascorbic, axit

malic, mudi an, nudc loc... Cac nguyén vat liéu nay
c6 ngudn goc xuat x& tai Viet Nam va dam bao chat
luong.

2.1.3. Dung cu, mdy mdc va thiét bi

Dung cu, may moc va thiét bi st dung trong
nghién cttu bao gom: chiét quang ké ATAGO N-la
ctia Nhat Ban, can phan tich 5 s6 1& (ABT 220-
5DNM) ctia hiang Kern - Ptic, may ép trai cay Hurom
H200 ctia Han Qudc, thiét bi co dic, td lanh, bép
dién, bé dun cach thiy, xoong inox, dao inox, thot
g0, binh noén, binh dinh muc, coc thuy tinh... Cac
dung cu, may moc va thiét bi nay déu duoc vé sinh,
khir triing sach sé trudc khi st dung.

2.1.4. Pia diém nghién cuu

Thi nghiém dwoc thuc hién tai cAc Phong thi
nghiém thuoc Khoa Moi truong, Truong Pai hoc
Khoa hoc Tu nhién, Pai hoc Qudc gia Ha Noi; Phong
thi nghiém thuoc Khoa Cong nghé thuc phim,
Truong Dai hoc Nong Lam Bac Giang; Phong thi
nghiém thuoc Vién Kiém nghiém va Kiém dinh chat
luong VNTEST.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phdp 14y méu

Qua nhau duoc ldy mau theo Tiéu chuin Viet
Nam TCVN 9017: 2011. Qua tuoi - Phuong phap ldy
mau trén vuon san xuat [4].

2.2.2. Phuong phap bo tri thi nghiém

Dua vao két qua nghién cttu tham do, dua ra mo
hinh thi nghiém nhu sau:

Thi nghiém 1- Xdc dinh ty Ié gitta nguyén liéu
chinh, nguyén liéu phu va cac phu gia thuc pham

Dé xac dinh ty lé gita nguyén lieu chinh,
nguyén lieéu phu va cac phu gia thuc phidm thich hop
cho ché bién cao, thi nghiém duoc bé tri theo 5 cong
thirc va duoc lip lai 3 1an, cac thi nghiém duwoc thuc
hién theo cac cong thic nhu sau:

TT | Ty lé nguyeén lieu (%) Cac cong thic thi nghiém
CT-A CT-B CT-C CT-D CT-E
1 |Dich qua nhau 69 64 69 74 79
2 |Céngot 5 5 5 5 5
3 |Duong tring 2 2 2 2 2
4 | Axit citric 1 1 1 1 1
5 | Axit ascorbic 1 1 1 1 1
6 |Axit malic 1 1 1 1 1
7 |Mudi an 0,5 0,5 0,5 0,5 0,5
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8 |Nuoc loc 20,5

0 0 0 0

9 |Nubc ép dira 0

25,5

20,5 15,5 10,5

Ghi chu: Sir dung giong cé ngot cé tén khoa hoc Ia Stevia rebaudiana (Bert,) Hemsl, ho Ciic, 13 cdy thian
thdo nhd, cé chiéu cao tir 0,5 - 0,6 m, cé khi dén 1,0 m. Than cung moc thiang, co ranh doc, nhiéu long min va
1t phan nhdnh. Li moc doi, hinh méc hodc bau duc, goc thudn, diu tu hodc hoi nhon, chiéu dai 5 - 7 cm, chiéu
rong 1,0- 1.5 cm, ¢d 3 gan, 4 - 6 doi rang nhon & phan nira vé phia dau 14, hai mat cé long trdang min, nham I3
thay c6 vi ngot rat dim, cuong 14 rat ngan. Hoa lrong tinh, tu hop thanh diu mau tring & ngon than. Qud
khong co mado long, hat khong co néi nhi. Giong cé ngot ndy thurong ra hoa tir thang 5 - 9 hang nam.

Trong 5 cong thuc thi nghiém, tién hanh phan
tich xac dinh céc chi tieu dinh dudng, vi sinh va cam
quan. Sau do6 lwa chon cong thirc phu hop nhat dé
xay dung quy trinh ché bién.

- Thi nghiém 2- Xdc dinh anh huong cua nhiét do
¢ dic dén ham lrong cao thu duoc va chi tiéu cam
quan cua sin pham

Thi nghiém dugc tién hanh co6 dic & cac dai
nhiét do 100°C, 105°C, 110°C, 115°C va 120°C, thoi
gian c6 dac 120 phuat va ty lé cac nguyén liéu (dich
qua nhau 69%, nudc dia ép 20,5%, c6 ngot 5%, duwong
trang 2%, axit citric 1%, axit ascorbic 1%, axit malic 1%
va mudi an 0,5%).

- Thi nghiém 3- Xdc dinh danh huong cua thoi
gian c6 ddc dén ham lrong cao thu duoc va chi tiéu
cdm quan cua san pham

Thi nghiém dugc thuc hién & cac muc thoi gian
c6 dac la 80 phut, 100 phat, 120 phat, 140 phat va 160
phut. Cac yéu t6 c6 dinh nhu nhiét do co dic 110°C,
ty lé cac nguyén liéu (dich qua nhau 69%, nudc dira
ép 20,5%, co ngot 5%, duong trang 2%, axit citric 1%,
axit ascorbic 1%, axit malic 1% va muéi dn 0,5%).

2.2.3. Phuong phap phén tich

2.2.3.1. Phuong phap phén tich cdc chi tiéu hoa
Iy, hoa sinh

- Phuong phap xdc dinh do pH: @6 pH cta cao
duoc thuc hién theo Tiéu chudn Viet Nam TCVN
12348: 2018. Phuong phap nay duoc thuc hién trén
nguyeén tic gia tri pH 1a s6 do hoat do ion H*, do
chénh léch dien thé gitta dién cuc thay tinh va dién
cuc so sanh duoc nhing ngéap trong mau tht [5].

- Phurong phdp xdc dinh ham leong diong tong
sé: tién hanh can 10 g mau, nghién nhuyén mau
trong c6i st voi mot it nuoc cat. Nho 3 giot chi thi
metyl d6 va cho tir tir timg giot NaOH 5% vao dén khi
xudt hién mau héng nhat. Sau d6 cho hén hop vao
binh dinh mttc 100 ml dé trich ly, lac déu trong 10
phut, dinh muc t¢i vach va dem loc. Lay chinh xac 50

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 1/2023

ml dung dich mau cho vao binh tam giac 250 ml.
Thém 20 ml dung dich HCI 15% va dem dun cach
thity hon hop voéi thoi gian khoang 30 - 45 phut. Sau
d6 dem 1am nguoi nhanh va trung hoa hon hop bang
dung dich NaOH 2,5N hoidc dung dich Na,CO, bao
hoa véi chi thi methyl d6 (dung dich tr mau do
chuyén sang mau vang). Sau d6 cho vao binh dinh
mutc 250 ml va dinh mic t6i vach [6, 7]. Ham luong
duong téng s6 tinh theo cong thic sau:
e = 95:V9.V1.V2.100
100.Vt.50.m

Trong d6: Xt 1a ham luong duong tong s6 (%); Vg
1a thé tich dung dich glucose 0,5% cho chudn do (ml);
Vt 1a thé tich dung dich duwong tong s6 cho chuin do
(ml); V1 1a thé tich binh dinh mitc ctia dung dich xac
dinh duong khir (ml); V2 1a thé tich binh dinh muc
cta dung dich xac dinh duong téng s6 (ml); m la
luong mau can thi nghiém (g) hay (ml).

- Phurong phap xdc dinh ham lirong protein tong
s6: ham luong protein t6ng s6 ctia cao duogc xac dinh
theo Tiéu chuidn Viet Nam TCVN 9936: 2013 [8].
Phuong phéap nay duoc tién hanh theo nguyén tic vo
co héa mau biang H,S0, dam dic va chat xtc tac, sau
d6 dung kiém manh NaOH dé ddy NH, tir muoi
(NH,),SO, hinh thanh ra thé ti¢ do, dinh lwong NH,
béing H,SO, 0,IN.

- Phurong phép xdc dinh ham lirong lipid tong so:
ham luong lipid téng s6 duwoc x4c dinh theo Tieu
chuén Viéet Nam TCVN4592: 1988 (phuong phap xac
dinh ham luong lipid tu do va lipid téng s6). Nguyén
tic ctia phuong phap 1a dung dung méi hitu co chiét
lipid, lam bay hoi dung méi hitu co va xac dinh luong
lipid con lai theo phuong phap khéi luong [9].

- Phuong phap xdc dinh ham luong vitamin C:
ham lugng vitamin C dwoc xéac dinh theo Tiéu chuin
Viéet Nam TCVN 6427-2: 1998 (ISO 6557/2: 1984)
[10]. Phuong phap nay duoc thuc hién theo nguyén
tic chiét axit ascorbic tir san ph4m bang dung dich
axit oxalic hodc dung dich axit metaphotphoric/axit
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axetic. Chudn do bing 2,6 diclorophenolindophenol
cho dén khi xuat hién mau héng nhat.

2232 Phuong phdp phan tich cdc chi tiéu vi
sinh vat

Cac chi tiéu vi sinh vat cia san phdm duoc xac
dinh nhu sau: vi sinh vat tdng s6 duoc xac dinh theo
Tiéu chuan Viét Nam TCVN 4884: 2001. Chu4n bi hai
dia rot moéi truong nudi cdy quy dinh va cdy vao do
mot lwong mau thir x4c dinh néu san phdm ban dau
1a chat 16ng hodc diing mot luong huyén phu ban dau
xac dinh néu cac san phdm & dang khac. Nuoi cdy
hiéu khi cac dia & 32°C trong 72 gio. Tinh s6 luong vi
sinh vat trén ml hodc trén g mau tir s6 khuan lac phat
trién trong cac dia duoc chon [11].

2.2.3.3. Phurong phap danh gid cam quan

Dé danh gia chat luong cam quan ctia san phim
thuc phdm cao st dung phuong phéap cho diém thi
hiéu, duoc thuc hién véi hoi déng gém 30 nguoi cho
moi lan thtr. Nhitng nguoi nay cé do tudi khac nhau
tr 18 - 40 tudi, cad nam va nit dé nham tim ra su hai
long va ua thich d6i voi cac san phdm thuc phdm cao
nhau. Trang thai, mau sic, mui, vi, ciu trdc ctia cac
san phdm thuc phdm cao duogc xac dinh theo thang
diém 5 gébm 6 bac. Tong diém ctia cac chi tiéu cam
quan cao nhat 1a 20 diém va thap nhat 1a 0 diém. Tinh
diém trung binh cta cac thanh vién hoi dong d6i véi
timg chi tiéu cdm quan, tiép theo nhan véi hé so
quan trong tuong tmg cua chi tieu do goi la diém co
trong luong cta timg chi tiéu, sau do tinh téng so
diém c6 trong luong ciia tat ca cac chi tiéu cam quan
duoc s6 diém chung (c6 trong lwong). Voi loai tot
(18,6-20 diém), loai kha (15,2-18,5), loai trung binh
(11,2-15,1), loai kém (7,2-11,1), loai rat kém (4,0-7,2)
va loai héng (0-3,9). Hé s6 quan trong duoc hoi dong
thong nhat 1a: hinh thic bén ngoai (1,1), trang thai
bén trong (0,7), mui (0,9) vavi (1,3) [12].

M4au phan tich gém: cac mau san phidm thuc
pham cao.

bia diém thuc hién: qua trinh danh gia cdm quan
cac mau san phdm thuc phdm cao duogc thuc hién tai
Phong thi nghiém, Truong Pai hoc Khoa hoc Tu
nhién, Dai hoc Qudc gia Ha Noi; Phong thi nghiém
thuoc Khoa Cong nghé thuc phdm, Truong Dai hoc
Nong Lam Bic Giang.

Tién hanh phan tich: nguoi danh gia cdm quan
sé nhan duoc mot phiéu phan tich va cac mau san
pham thuc phdm cao. Nguoi danh gia cdm quan duoc
yéu cau sap xép theo cac mau thir tr ua thich vé mau
sic, mui, vi, trang thai, cdu truc dong thoi cho diém
vao phiéu phan tich.

2.2.4. Phuong phap xit Iy 6 liéu

Stt dung phuong phéap xt ly s6 liéu, bang phan
mém Excel dé hé thong hoéa cac thong tin, s6 liéu
phuc vu phan tich va danh gia. Cac s6 liéu phan tich
duoc xtt ly phan tich théng ke SAS 9.0. Phan tich gia
thiét thong ke theo ANOVA va céc gia tri trung binh
duoc so sanh bang LSD & mutic p < 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ty le gita nguyén liéu chinh, nguyén liéu
phu va phu gia thire phdm

Dé co co so khoa hoc xac dinh ty lé gitta nguyén
lieu chinh, cac nguyeén liéu phu va phu gia thuc phdm
mot cach phu hop cho viéc xay dung quy trinh cheé
bién cao, can dua vao céac chi tieu dinh duong, chi
tiéu vi sinh vat va chi tiéu cdm quan ctia san pham.

3.1.1. Chi tiéu hoa Iy, hoa sinh ctia cao

Viéc xac dinh ty 1é gitra nguyén liéu chinh va cac
nguyeén liéu phu c6 vai tro rat quan trong, néu xac
dinh ddang ty lé thich hop gitta cac nguyén liéu sé
g6p phan tao ra san phdm thuc phdm dam bao day
da thanh phan dinh duong, chi tieu cAm quan hap
dan va nguoc lai. Dac biét d6i voi san phdm cao, khi
xéac dinh dung ty 1é thich hop con gop phan han ché
rat 1on mui hoi tir dich qua nhau. Thi nghiém duoc
bo tri & muc 2.2.2, két qua xac dinh chi tiéu hoa ly,
hoéa sinh ctia cao duoc thé hién & bang 1.

Bang 1. Chi tiéu héa ly, hoa sinh ciia cao

TT| Cacchitieudinh | Ponvi Két qua phan tich
duong CT-A CT-B CT-C CT-D CT-E
1 |bopH 6,7 6,4 6,3° 6,2 6,2
2 |Puong téng so % 16,47° 35,21%¢ 36,4 26,764 21,61°
3 |Vitamin C mg/kg 155,68 214,01° 248,47° 195,254 191,01¢%
4 |Protein téng s6 % 2,082 2,56b¢ 2,65b¢ 2,06¢ 2,26°
5 |Lipid téng s6 % 0,622 0,51° 0,78 0,35¢ 0,26°
Ghi chu: Cic ky tir khdc nhau trong cung mot cot, biéu thi sir khdc biét co ¥ nghia thong ké gitta cdc cong
thirc (p<0,05).
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Bang 1 cho thdy, do pH cta cao & cong thirc CT-
Ala 6,7, cong thiee CT-B 1a 6,4, cong thirec CT-C 1a 6,3
va clia cong thirc CT-D va cong thirc CT-E déu 1a 6,2.
Trong 5 cong thic thi nghiém coéng thic CT-C co
ham luong cac chat dinh duong nhu duong téng s6,
vitamin C, protein téng s0, lipid téng s6 cao nhat, sau
do6 dén cong thic CT-B, rdi dén cac cong thirc CT-D,
CT-E va cong thirc CT-A. Viéc b6 sung nudc dia ép
mot cach hai hoa ciing lam ting gia tri dinh dudng
cho san phidm. So sanh 4 cong thtc c6 bd sung nudc
daa ép, két qua cho thay bé sung ty 1& 20,5% nudc
dta ép & cong thic CT-C san phidm c6 ham luong
dinh duong hai hoa hon cac cong thic khac. Khi bé
sung ty lé nuéc dua lén 25,5%, ty 1é dich nhau con
64% & cong thic CT-B thi ham luong mot so chat
dinh duong lai giam di. Mat khac khi bé sung ty lé
nuoc dura ép 15,5%, ty 1é dich nhau 74% & cong thic
CT-D va ty 1é nuéc dira ép 10,5%, ty 1é dich nhau 79%
& cong thiuc CT-E déu cho ham luong céac chat dinh
duong thap hon so véi cong thiee CT-C. Diéu d6 cho
thdy néu bd sung ty lé cac nguyen liéu khong hai hoa
thi khong han ché duoc sy hao hut cac thanh phan
dinh duong trong qua trinh ché bién. Vi vay dua vao
chi tiéu hoa ly, hoa sinh ctia san phdm chon ty lé
phdi tron gitta cac nguyén liéu & cong thiee CT-C
(dich qua nhau 69%, cé ngot 5%, duong trang 2%, axit
citric 1%, axit ascorbic 1%, axit malic 1%, mu6i 4n
0,5%, nudc daa ép 20,5%) dé thuc hién cac nghién ctu
tiép theo.

3.1.2. Chi tiéu vi sinh vt cua cao

Bén canh dua vao cac chi tiéu héa ly, héa sinh
ctia san phdm, dé xac dinh ty lé gitta nguyén lieu
chinh va cac nguyén liéu phu can phai xac dinh chi
tiéu vi sinh vat ctia san phdm. Két qua xac dinh chi
tiéu vi sinh vat ctia cao duogc thé hién & bang 2.

Qua két qua nghién cttu & bang 2 cho thdy, cac
mau cao & cong thitc CT-C, CT-D sau 14 ngay bao
quan khong phat hién thay su c6 mat ctia téng s6 vi

sinh vat hiéu khi. Trong khi @6 mau cao nhau & cong
thitc CT-A c6 téng s6 vi sinh vat hiéu khi 16n hon cac
mau cao nhau & cac cong thic khac. So sanh mau
cao nhau & cac cong thic cé bd sung nuoc diza ép 1a
cong thitc CT-B, CT-C, CT-D va CT-E, két qua cho
ring viéc b sung nuoc dia ép két hop véi dich qua
nhau va cac nguyén liéu phu khac mot cach hai hoa
da c6 tac dung hiéu qua trong viéc tc ché sy hoat
dong cta téng so6 vi sinh vat hiéu khi. Trong hai mau
cao & cong thic CT-B va CT-C déu khong phat hién
st ¢6 mit ca téng so vi sinh vat hiéu khi sau 14
ngay bao quan. S¢ di c6 hién twong nay 1a do mau
cao nhau & cong thitc CT-B va cong thic CT-C c6 bé
sung ham luong nudc ép dira cao hon cac cong thirc
thi nghiém khac, trong nudc ép dira c6 chira cac axit
hitu co va cac hop chat c6 hoat tinh sinh hoc da c6
tac dung khang khudn hiéu qua. Cu thé 12 mau cao
nhau & cong thic CT-B c6 bé sung nudc ép dira
25,5% va mau cao nhau & cong thicc CT-C ¢ b sung
nuéc ép daa 20,5%. Dé hai hoa gitta cac thanh phan
dinh duong va huong vi cia san phdm, chon cong
thitc CT-C dé thuc hién cac nghién ctru tiép theo.

Bang 2. Chi tiéu vi sinh vat clia cao

T Cac cong thirc | Téng s6 vi sinh vat
thi nghiém hiéu khi (CFU/g)

1 CT-A 1,4 x 10

2 CT-B 1,1 x 10

3 CT-C KPH

4 CT-D KPH

5 CT-E 1,2 x 10?

3.1.3. Chi tiéu cdm quan cua cao

Cam quan 1a chi tiéu quan trong dé danh gia
chat luong ctia cac thuc phdm néi chung va cao néi
rieng. Thong qua xac dinh chi tiéu cam quan ctia san
phdm 1a thong tin dau tién dé nguoi tieu dung co
quyét dinh Iya chon thuc phdm d6 hay khong. Két
qua xac dinh chi tiéu cdm quan ctia cao duoc thé
hién & bang 3.

Bang 3. Chi tiéu cadm quan clia cao

Chi tiéu cam biém cam quan
quan CT-A CT-B CT-C CT-D CT-E
Miu sic 332+0,16 3,83+0,14 4,54 +0,23 4,51 +0,26 337+0,15
Mau den Mau nau den Mau nau den Mau nau den Mau nau den
Mui 3,07+0,09 3,71 £0,26 4,02+0,17 347+0,14 3,31+0,09
Mui hoi Mui thom néng | Mui thom dic Mui hoi nhe Mui hoi
cua dia trung hai hoa
Vi 3,18+0,16 3,68+0,17 4,63+0,16 456+0,12 3,59+0,21

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 1/2023

105



KHOA HOC CONG NGHE

Vihoiding | Vihoidingva | Vingotnhe hai | Vingotnhe Vi hoi ding
hoi chua hoa
Trang thai, cdu 3,34+0,17 3,41+0,18 3,69+0,12 3,42 +£ 0,06 3,38+0,08
trac Dac sét Dac sét Dic sét Dac sét Dac sét
Téng diém 12,91 + 0,15 14,63 +0,18 16,87+ 0,17 15,96 + 0,14 13,65+ 0,13
Xép loai Trung binh Trung binh Kha Kha Trung binh

Két qua danh gia cdm quan & bang 3 cho thay,
cac mau cao & cac cong thiee CT-C va CT-D c6 tdng
diém cdm quan cao nhat, cu thé mau cao & cong thic
CT-C 1a 16,87 + 0,17 diém va mau cao ¢ cong thic
CT-D 1a 15,96 + 0,14 diém, mau cao & ca hai cong
thic nay déu duoc xép loai kha. Trong khi d6 mau
cao & cac cong thiac CT-A, cong thirce CT-B va cong
thitc CT-E déu duoc xép loai trung binh, voi téng sé
diém tuong tng cua cao ¢ cong thirc CT-Ala 12,91 +
0,15 diém, cao & cong thic CT-B 1a 14,63 + 0,18 diém
va cao ¢ cong thic CT-E 1a 13,65 + 0,13 diém. Cac
thanh vién hoi dong cAm quan déu cho ring mau cao
& cong thicc CT-C c¢6 mui thom dac trung hai hoa, vi
ngot nhe hai hoa, c6 téng s6 diém cao nhat trong tat
ca cac cong thic thi nghiém. Do d6 dua vao cac chi
tiéu cdm quan lga chon cong thic CT-C dé thuc hién
cac nghién ctu tiép theo.

Vi vay dua vao chi tiéu héa ly, héa sinh, vi sinh
va cam quan cta san pham chon ty 1¢ phdi tron giita
cac nguyeén lieu ¢ cong thic CT-C (dich qua nhau

69%, co ngot 5%, duong trang 2%, axit citric 1%, axit
ascorbic 1%, axit malic 1%, mudi dn 0,5%, nuoc dia ép
20,5%) dé xay dung quy trinh ché bién san ph4m cao.

3.2. Anh huéng clia nhiét do c6 dic dén ham
Iuong cao nhau thu dugc va chi tieu cam quan ctaa
san phdm cao

Nhiét do co dic 1a yéu t6 anh hudng rat 1on dén
chat luong ctia san phdm. Néu nhiét do co6 dac qua
cao thi sé 1am bién tinh protein, pha hity cac vitamin
va cac hop chat c6 hoat tinh sinh hoc trong cao,
nhung néu nhiét do thap thi thoi gian c6 dac sé kéo
dai, anh hudéng toi hiéu qua kinh té. Thi nghiém duoc
tién hanh c6 dic & cac dai nhiét do 100°C, 105°C,
110°C, 115°C va 120°C, thoi gian c6 dic 120 phat va
ty lé cac nguyén liéu (dich qua nhau 69%, nudc dira
ép 20,5%, co ngot 5%, duong trang 2%, axit citric 1%,
axit ascorbic 1%, axit malic 1% va mud6i an 0,5%). Két
qud anh hudng cta nhiét do co dic dén ham luong
cao thu duoc va chi tieu cdm quan ctia sdn phidm
duoc thé hién & bang 4.

Bang 4. Anh hudng cia nhiét do c6 dic dén ham luong cao thu duoc va chi tiéu cAm quan ctia sdn phim cao

Nhiét do co Ham luwong cao thu 2 in . 2
TT dic C) héi (%) Chi tiéu cam quan ctia san pham
Cao hoi loang, mau nau den, mui thom nhe xen l1an
1 :t 4 ’ ’ N v

1 100 8,09+0, mui hoi hoi ctia dich nhau, vi dang va hoi chua.

2 105 16,32+ 0,6 Cao sét hoi loang, mau nau den, mui thom, vi ngot nhe.

3 110 14,73 £ Cao séet dac, mau nau den hap dan, mui thom dic trung

0,2 hai hoa, vi ngot nhe hai hoa.

A 115 14,68 + 0,3 C_ao sét dac, mau:naq xep latn mau nga vang, mui thom,
vi ngot nhe xen lan vi hoi dang

5 120 14,56 + 0.4 Ca(? seF dag rflau den xen lan mau vang sam chay, mui
khét, vi hoi dang

Két qua & bang 4 cho thdy, khi co6 dac & nhiét do
100°C toc do bay hoi nuéc cham, dén 120 phut ham
lwong cao thu duoc 18,09%, cao & dang loang, mau
nau den, mui thom nhe xen 1an mui hoi hoéi cta dich
nhau, vi dang va hoi chua. Khi tang nhiét do co dic
lén 105°C thi téc do bay hoi nuéc nhanh hon, véi thoi
gian co6 didc 120 phat thi ham lwong cao thu dwoc 1a
16,32%; cao c6 chi tieu cam quan la cao sét hoi loang,
mau nau den, mui thom, vi ngot nhe. Tang nhiét do
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co dac len 110°C thi t6c do bay hoi nuéc lai nhanh
hon, cac chat tao mui hoi c6 trong dich nhau dugc
thoat ra nhanh, lam cho cao nhanh chong chuyén
sang dang sét dac, cao c6 mau nau den hap dan, khi
mui hoi cta dich cao giam d&i va con lai thoang
thoang mui ctia cao nhau va két hop véi mui thom
ctia nuoc dira con lai trong san phdm tao cho san
phidm c6 mui thom hai hoa dac trung. Bén canh do6
luong duong & trong dia két hop voi duong va cac

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 1/2023



KHOA HOC CONG NGHE

chat dinh duong khac trong dich nhau tao cho cao
nhau c6 vi dac trung. O diéu kien nhiét do co dac va
thoi gian c6 diac nay ham luong cao thu duoc la
14,73%. Khi c6 dac & nhiét do 115°C va 120°C ham
lwong cao thu dugc khong cé su khac biét 16n so voi
c6 dac & nhiét do 110°C, nhung c6 su khac biét lon vé
tinh chat cdm quan ctia san phidm d6 1a khi co diac &
nhiét do cao 1am cho san ph4m mau den xen 1an mau
vang sam chdy, mui khét, vi hoi dang. Do d6 dé han
ché anh hudng dén chi tieu cadm quan cta san phidm
va tiet kiem duoc chi phi dién nang, chon nhiét do co
ddc cao nhau 110°C dé thuc hién cac nghién ctu tiép
theo.

3.3. Anh huéng cfia thoi gian c6 dic dén ham
Iwong cao thu duoc va chi tiéu cam quan cla san
phdm cao

Viéc xac dinh anh huwong ctia thoi gian co6 dic
dén hiéu sudt thu héi cao cé vai tro rat quan trong
trong qua trinh san xuat. Thoi gian c6 dic phu hop
g6p phan tiét kiém duwoc chi phi va han ché su hao
hut cac thanh phan dinh dudng ctia san phdm khi
phai c6 dac trong thoi gian dai. Thi nghiém duoc
thuc hién & cac muc thoi gian c6 dac 1a 80 phuat, 100
phut, 120 phut, 140 phat va 160 phut. Cac yéu t6 ¢
dinh nhu nhiét d6 c6 dac 110°C, ty 1é cac nguyén liéu
(dich qua nhau 69%, nuéc daa ép 20,5%, co ngot 5%,
duong trang 2%, axit citric 1%, axit ascorbic 1%, axit
malic 1% va mudi an 0,5%). Két qua anh hudng cia
thoi gian co6 dac dén ham luong cao thu duogc va chi
tiéu cdm quan ctia san phdm duoc thé hién & bang 5.

Bang 5. Anh huéng ciia thoi gian c6 dic dén ham lugng cao thu dugc va chi tieu cAm quan ciia san phdm cao

Thoi gian co Ham luwong cao thu v n S 2

TT dic (ohut) héi (%) Chi tiéu cam quan ctia san pham
Cao sét hoi loang, mau nau den, mui thom nhe xen

1 80 16,91+ 0,6 1an mui hoi héi cia dich nhau, vi hoi ddng va hoi
chua.

2 100 15,48+ 0,3 Cao sét, mau nau den, mui thom, vi ngot nhe.

3 120 14,67+ 04 Cao set\dac\, ma}l nau den ha}p d‘an, mui thom dac
trung hai hoa, vi ngot nhe hai hoa.

A 140 14,63 + 0,2 Cao set‘dac, mau nau x?n lgn rpaui nga vang, mui
thom, vi ngot nhe xen lan vi hoi dang.

5 160 1456 + 0.3 Ca? se‘F da?, r?au den xen lan mau vang nga, mui hoi
khét, vi hoi dang.

Bang 5 cho thdy, khi c6 dic & nhiét do 110°C
thoi gian 80 phut thi ham lwong cao thu héi duoc 1a
16,91%; nhung cao cé chi tiéu cam quan la sét hoi
loang, mau nau den, mui thom nhe xen 1an mui hoi
héi ctia dich nhau, vi hoi dang va hoi chua. Khi nang
thoi gian c6 dac 1én 100 phut thi ham lugng cao thu
duoc 1a 15,48%; cao co chi tiéu cam quan la sét, mau
nau den, mui thom, vi ngot nhe. Tiép tuc nang thoi
gian c6 dac lén 120 phat thi ham luwong cao thu duoc
la 14,67%, nhung cao & dang sét dic, mau nau den
hap dan, mui thom dac trung hai hoa, vi ngot nhe hai
hoa. O thoi gian 140 phut ¢6 dac thi ham lwong cao
thu duoc 14,63%, cao nhau co6 dang sét dac, mau nau
xen 14n mau nga vang, mui thom, vi ngot nhe xen 1an
vi hoi dang. Pong thoi tiép tuc nang thoi gian co dic
l1én 160 phat thi ham leong cao thu duoc cling khong
¢6 su khac nhau c6 y nghia thong ké so voi khi co

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 1/2023

dac & thoi gian 120 phut va 140 phut. Pac biét khi
thoi gian co dac dai sé xay ra phan tng caramen hoa
glucid 1am cho cao c6 mau nga vang va vi hoi dang,
bén canh d6 xay ra cac phan tng phan huay cac chat
dinh duong béi nhiét do cao, thoi gian dai lam cho
cao ¢6 mau den xen 1an mau vang nga, mui hoi khét
va vi hoi dang. Dé tiét kiém thoi gian va chi phi trong
qua trinh san xuat, déng thoi gitt duoc cac dac tinh
dac trung cta cao, chon thoi gian ¢6 dic cao la 120
phut dé thuc hién cac nghién cttu tiép theo.

3.4. Quy trinh cong nghé ché bién cao
3.4.1. So do quy trinh cong nghé ché bién cao

Tt cac két qua nghién ciru & trén dua ra so do
quy trinh cong nghé ché bién cao, bao gém cac budc
nhu sau:
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Dich qua nhau

Kiém tra va lwa chon

l

I Loc trong loai bo cin ba con sot lai

- Nuée dira ép: 20,5%

v

- Congot: 5%

Phéi trén v&i cac nguyeén liéu phu
va phu gia thue phim

- Pudng tring: 2%
- Axit citric: 1%
- Axit ascorbic: 1%

'

- Axit malic: 1%

C6 dic hén hop da phc‘;i trén & nhiét
d6 110°C va thoi gian 120 phat.

- Mubi 3n: 0,5%

.

Dinh lugng 16t vao hdp va dong hop

San phﬁm cao

Hinh 1. So 6 quy trinh cong nghé ché bién cao

34.2, Thuyét minh quy trinh cong nghé ché bién cao

Budc 1. Dich qua nhau: st dung dich qua nhau
c6 gia tri cam quan dac trung, nhu c6 mau nau, mui
hoi hoi khai rat khé chiu, vi hoi chua va nong, dich
qua nhau duc. Dich qua nhau cé gia tri dinh dudng
cao, c6 chira nhiéu hoat chat sinh hoc c6 tac dung tot
cho stic khée va duoc st dung nhiéu trong y hoc va
trong san xuat thuc phdm chitc nang.

Budc 2. Kiém tra va lua chon: dich qua nhau dua
vao ché bién cao phai duogc kiém tra va lua chon chat
che, yéu cau dich qua nhau khong duoc lan cac tap
chat, dich qua nhau phai dwoc tach chiét tir cac qua
nhau dat d6 chin sinh ly.

Buoc 3. Loc trong loai bo can ba con soét lai: do
nhitng dac tinh cadm quan nay cua dich qua nhau, vi
thé trudc khi dua vao ché bién cac loai d6 uéng hoic
mot s6 thuc phdm khéac can phai xt li dé nang cao
chét luong cdm quan cda dich qua nhau. Trudc khi
dua vao ché bién cao nhau, dich qua nhau dwoc loc
qua ray loc dé loai bd ba va cac tap chat con lan.
Ngoai viec st dung dich qua nhau dé san xuit cao
nhau, bé sung thém cac nguyén liéu, nhue nuoc dira
ép, ¢6 ngot, duong trang, axit citric, axit ascorbic,
axit malic va mudi an... Cac nguyén liéu nay phai co
nguodn goc xuat xtt 1o rang, dam bao chat luvong va an
toan vé sinh thuc pham.

Budc 4. Phéi tron véi cac nguyén liéu phu va phu
gia thuc phdm: dich qua nhau sau khi duoc loc dé
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loai bd cdn ba da duoc phdéi tron voi cac nguyén lieu
phu va phu gia. Ty 1é phoi tron 1a dich qua nhau 69%,
nuodc dia ép 20,5%, cé ngot 5%, duong trang 2%, axit
citric 1%, axit ascorbic 1%, axit malic 1% va mudi an
0,5%. Cac nguyen liéu va phu gia nay duoc dong héa
trong thiét bi chuyén dung véi toc do 3.000
vong/phut.

Buoc 5. Co dic hon hop da phéi tron: hon hop
sau khi duoc déng hoa, sé dugc co dic bing cach
dun cach thay trong thiét bi chuyén dung theo hai
giai doan, giai doan 1 c6 diac & nhiét d6 105°C thoi
gian 40 phut, sau d6 chuyén sang giai doan 2 c6 dic
& nhiét do 85°C, thoi gian 45 phut. Trong qua trinh c6
dic phai thuong xuyén khudy dao déu va lién tuc dé
han ché san phdm bi chay. Thoi gian co dic dai hay
ngan phu thuéc vao yéu cau ctia san pham, dién tich
mat thoang cta dung cu, thiét bi co dic, dic tinh cta
dich qua nhau va cac nguyén liéu phu, phu gia thuc
phidm...

Buéc 6. Dinh luong va rét san phidm: cao sau khi
c6 dac c6 dang dac sét, c6 mau nau den, mui thom
dac trung va vi ngot nhe hai hoa. Cao duoc rot vao lo
thiy tinh chuyén dung, véi khoi luong tinh 100 g/lo.
Sau d6 déng ndp kin va bdo quan lanh & nhiét do tir 3
- 5°C, d6 4m tuong doi ctia khong khi tir 75 - 85%. Lo
dung dé dung cao duoc rira sach va khir tring bang
nudc soi va siy kho.
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4. KET LUAN

ba xac dinh duoc ty 1é phoi tron cac nguyén liéu
chinh, nguyén liéu phu va phu gia thuc phdm trong
ché bién cao: dich qua nhau 69%, nudc dia ép 20,5%,
c6 ngot 5%, duong tring 2%, axit citric 1%, axit
ascorbic 1%, axit malic 1% va muéi an 0,5%.

ba xay dung duogc quy trinh ché bién cao tir qua
nhau tinh Dak Nong véi cac thong s6 cong nghé 1a:
cac nguyen liéu va phu gia nay dugc dong hoa trong
thiét bi chuyén dung véi téc do 3.000 vong/phut. Co
dic bing cach dun cach thay trong thiét bi chuyén
dung theo hai giai doan, giai doan 1 c6 dac & nhiét do
105°C thoi gian 40 phut, sau d6 chuyén sang giai
doan 2 c6 dac & nhiét do 85°C thoi gian 45 phut. Cao
thu duogc tir quy trinh nay c6 dang dic sét, co6 mau
nau den, mui thom dic trung va vi ngot nhe hai hoa.
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STUDY ON THE BUILDING PROCESSING PROCESS EXTRACT FROM NONI FRUIT
(Morinda citrifolia) IN DAK NONG PROVINCE

Nguyen Van Loi®*, Le Anh Tuan'

LUniversity of Sciences, Vietnam National University, Hanoi,

"Email: nguyenvanloi@hus.edu.vn

Summary

Noni fruit (Morinda citrifolia) is a fruit rich in nutritional values such as sugar, vitamins, minerals and fiber,
especially containing many amino acids, carotenes, vitamin C and biologically active compounds.
Currently, in Vietnam as well as in the world, there are very few research works on extract processing from
noni fruit (Morinda citrifolia). Therefore, the purpose of this study is to develop a extract processed noni
fruit (Morinda citrifolia) from Dak Nong province. The research has determined a extract mixing ratio of
main ingredients, auxiliary materials and food additives in processing: Noni fruit (Morinda citrifolia) juice
69%, pineapple juice 20.5%, stevia 5%, white sugar 2%, citric acid 1%, ascorbic acid 1%, malic acid 1% and table
salt 0.5%. Since then, a extract processing process from Noni fruit (Morinda citrifolia) in Dak Nong
province has been built with the following technological parameters: These ingredients and additives are
assimilated in specialized equipment at a speed of 3000 rpm. Concentration by water bath in a specialized
equipment in two stages, stage 1 concentrates at 105°C for 40 minutes, then moves to stage 2 concentrates
at 85°C for 45 minutes. The extract obtained from this process has a thick, dark brown color, a
characteristic aroma, and a harmonious mild sweetness.

Keywords: Extract, concentrates, nutritional value, noni fruit (Morinda citrifolia), processing process.
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