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ABSTRACT

Sweet potato tuber was used to process the juice beverage. In order to
do that the effect of the starch hydrolysis by a-1,4-glucan
glucohydrolase was evaluated by hydrolytic efficiency, Brix degree,
reducing sugar and the starch content. The results showed that the
optimum condition for starch hydrolysis was at 60°C for 60 minutes. To
enhance the quality of the product, the extracts from orange, pineapple,
mangoes, ambarella, ginger, honey were added to the beverage. In
addition, the pasteurization regime of final product was also
investigated. The results showed that the addition of ginger extract
gave the highest acceptability of both panelists and consumers. To
ensure the safety of product, the PU value was calculated. The product
should be pasteurized at 90°C for 8 minutes.

TOM TAT

Khoai lang bi duwgc ché bién thanh nudée uong bé sung hwong tir dich
qua. Nhitng yéu t6 anh hwong dén chdt lwong san pham di dwoc khdo
sat. Chiing bao gom nhiét do va thoi gian thity phan tinh bot khoai lang
bang enzyme a-1,4-glucan glucohydrolase, logi hwong dich qua bo
sung cung voi nhiét dé va thoi gian thanh tring san pham. Hiéu qua
clia qud trinh thity phan tinh bét dwoc danh gid thong qua hiéu sudt
thuy phan, do Brix, ham luwong dwong khir va ham lwong tinh bot sau
thiy phén. Hiéu qua qud trinh thiy phdn tinh bét khoai lang t0i wu
twong tmg voi nhiét dé 60°C trong thoi gian 60 phiit. Bé san pham c6
gid tri cam quan 16t mét s6 hwong trich tir cam, girng, khom, céc, xodi
va mdt ong dwoc bo sung vio san pham. San pham bo sung huwong trich
tir gitng dwoe héi dong cam quan ciing nhir nguwoi tiéu ding chdap nhan.
Dé dam bdo tinh an todn cho san pham gid tri PU duwgc tinh todn. San
phdm c6 thé dwoc thanh trimg ¢ 90°C trong 8 phiit.

1 PAT VAN BPE

Theo Scott et al. (2000) hon hai ty nguoi &
chau A, chau Phi va chau My La tinh ky vong

Khoai lang do (Ipomoea batatas L.) 1a cay
lwong thuc quan trong dang tha 7 trén thé gioi
(FAO, 1997). Hon 95% céy trong khoai lang
duoC san xuat ¢ cac nuée dang phat trién. O
cac nudc nay khoai lang drng hang thir 5 trong
cac cay luong thuc quan trong (CIP, 2006).
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khoai lang 1a ngudn thuc pham, thic an chan
nuoi va thu nhap dén nam 2020.

Theo cong bd cia cic cong trinh nghién
ciu vé khoai lang ham lugng vitamin va
khoang chat trong khoai lang c6 thé so sanh
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Vvoi cac loai trai cdy. Theo Woolfe (1992),
khoai lang giau chit xo, khoang chét, vitamin
va chat chong oxy hoéa nhu acid phenolic,
anthocyanin, tocopherol va B—carotene. Khoai
lang d6 1a mot ngudn gidu vitamin nhu:
vitamin A, C, Be, riboflavin, acid pantothetic
va acid folic. Bén canh d6, cic chit khoang
cling dugc tim thay trong nguyén liéu nay nhu
kali va dong, (Hou et al., 2001). Giéng khoai
lang do phat trién trong khu vuc Andean da
dugc bao cdo 1a co chat chéng oxy hoa hoat
dong cao va ham luong hop chat phenol cao
hon giéng “blueberry”, mét loai trai c6 ham
lugng chat chéng oxy héa cao (Cevallos-
Casals va Cisneros-Zevallos, 2003).

Su glong nhau gilta trai cay va khoai lang
cung cap co sé cho mét gia thuyét rang khoai
lang c6 thé duoc ché bién thanh cac san pham
truyén thong lam tir cac loai trai cdy nhu dd
uéng. Theo Yoshimoto (2001), Islam va
Jalaluddin (2004), khoai lang dwoC sur dung
cho d6 ubng, bot, nudc udng cod con va chat
mau tu nhién.

Tiéu thy db udng khong ga da tr¢ thanh van
dé ngdy cang quan trong. Nhu cau ddi véi cac
loai d6 udng chu yéu duya vao gia tri dinh
dudng, hwong vi va mau sic (McLellan, 1990).
Coggins et al. (2003) bao cao rang nudc ép
khoai lang c6 thé dugc tiéu thu nhu nudc giai
khat hoac két hop véi cac loai nudc khac dé
tao thanh mot loat cac nudc trai cay pha. Viéc
str dung khoai lang dé ché bién nuéc giai khat
s& 1a mét lua chon kha thi cho thi truong nudc
giai khat. Muc tiéu cia phan nghién ciru nay 1a
ché bién mot loai thirc udng tir khoai lang.

2 PHUONG PHAP NGHIEN CUU
2.1 Chudn bi nguyén liéu

Khoai lang do (Ipomoea batatas L.) loai cu
c6 khoi lugng khoang 100-500 g, dugc cung
cap tu siéu thi Metro Hung Loi.

2.2 Phwong phap thi nghiém

2.2.1  Qui trinh ché bién nuéc uong tir khoai
lang

Khoai lang sau khi rira sach dwoc got vo cit
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nhé va ngdm trong dung dich NaHSO; (1,5%)
trong 30 phut (Wireko—Manu et al., 2010). Sau
khi rira sach khoai lang dugc nghién voi nudc.
Han hop duoc thity phan bang enzyme a-1,4-
glucan glucohydrolase EC 3.2.1.3 (pH 4,6).
Dich sau thuy phan duoc loc va bd sung 0,7%
huong tir dich qua (Wireko—-Manu et al.,
2010). Sau khi chuan hoa dén pH: 4,2; 13°Brix
(Wireko—Manu et al., 2010), hén hop dugc rot
chai, dong nap va thanh tring san pham.

2.2.2 Bo tri thi nghiém

Thi nghiém 1: Xac dinh nhiét do va thoi
gian thich hop cho qua trinh thuy phan tinh bot
khoai lang bang enzyme a-1,4-glucan
glucohydrolase

Nhan té khao sat 1a nhiét d6 thay phan (°C),
véi cac muc 55, 60 va 65 va thoi gian thuy
phan (phat) véi cac muc 30, 60 va 90
(Wireko—Manu et al., 2010).

Chi tiéu theo ddi: d0 Brix, ham Iugng
duong khur, ham luong tinh bt sau thuy phan
(%) va hiéu suat thuy phan (%).

Thi nghiém 2: Khao sat anh hudng cua loai
huong bo sung dén chat luwgng san pham

Nhén t6 khao sat 1a loai hwong bo sung, bao
gom: dich trich tir cam, tir khom, tir xoai, tir
coc chin, tir gimg va mat ong ciing véi mau doi
ching khéng bd sung huwong.

Chi tiéu x4c dinh: Chét luvong cam quan san
pham. Hoi dong chuyén mén dénh gia theo
phwong phap xép thi tu cac chi tiéu chat lwong
chinh cua san pham. Ngudi tiéu dung danh gia
theo thang diém wa thich (hedonic).

Thi nghiém 3: Khao sat anh huong cia ché
d6 thanh trung dén chat lugng san pham

Nhan t6 khao sat gdm nhiét do thanh tring
(85, 90 va 95°C) va thoi gian giit nhiét (phut):
0,4vas.

Chi tiéu danh gia: gia tri thanh trung PU.
2.2.3 Phuwong phap phdn tich

Phuong phap xac dinh cac chi ti€u hoa ly
va cam quan dugc trinh bay trong Bang 1.
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Bing 1: Phwong phap phén tich cac chi tiéu chit lwgng san pham

Tén chi tiéu

Phwong phap phan tich

Ham luong tinh bot va

Phuong phap Lane — Eynon (TCN 514:2002)

duong khi
Do Brix Khuc xa ké
pH pH ké

- Hoi dong cam quan 10 nguoi danh gia theo phuong phap xép thur tur
cac chi tiéu: mau vang sang, mui qua bo sung, mui hoa hop, vi hoa hgp,

Panh gia cam quan

trang thi trong sudt va chat luong chung (Larmond E.,1970).

- 100 nguoi tiéu ding chiam diém theo s& thich bang thang diém hedonic

(Larmond E.,1970).

Xac dinh hé s6 véan toc tiéu diét vi sinh vat (k) va thoi gian xir ly nhiét
dé giam 10 lan mat s6 (D) thong qua dd thi biéu dién gitra thoi gian gilr
nhiét va ty 1¢ mat s6 vi sinh vat (N/No). Gia trj z dwoc xac dinh dyua vao d6
thi biéu dién thoi gian chét nhiét (D theo nhiét d9). Gia tri PU duogc tinh

Xéc dinh gié tri thanh
trung PU

o0

T—Tref

theo cong thue PU :_[10 z dt

Vi T 12 nhiét d6 “tham chiéu” twong mg v&i qué trinh xir 1y nhiét va
T 1a nhiét do xir Iy (°C), (Carla Weemaes, 1997).

2.3 Phwong phap phan tich s liéu

Xir 1y théng ké s liéu bang chuong trinh
STATGRAPHICS Centurion XVILI va R
2.15.1, @6 thi dugc xay dung bang chuong
trinh Microsoft Excel 2007.

3 KET QUA VA THAO LUAN

3.1 Anh huéng ciia nhigt do va thoi gian
dén qua trinh thiy phén tinh bt khoai
lang bang enzyme a-1,4-glucan
glucohydrolase

Hai nhan t6 c¢6 anh huong rat Ion dén qua
trinh thay phan bang enzyme 1 nhiét do va
thoi gian thuy phan. Hiéu qua cua qua trinh
thay phan dugc danh gia thong qua do Brix,
ham luwgng duong khir, tinh bot sau thiay phéan
va hiéu suat thay phan tinh bot. Su thay
d6i cac gia tri nay theo nhiét do va thoi gian
thay phan duoc thé hién trén dd thi Hinh 1, 2,
3va4.

Sy thay d6i d6 Brix va ham luong tinh bot
sau thuy phéan tuan theo phwong trinh hdi qui
bac hai véi hai bién 1a nhiét do (x) va thoi
gian thuy phan (y) voi phuong trinh héi qui
tuong ung:

Tinh bot (%) = 72,5607 — 2,2068x —

0,13946y + 0,01716x> + 0,000312y?
+0,001503xy (R? = 0,9)
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bo Brix (%)
0,01872y 0,01107x°
0,0002833 xy (R? = 0,91)

Phuong trinh hoi qui biéu dién sy thay doi
duong khir va hiéu suat thuy phan theo nhiét
d6 va thoi gian thay phéan co hé sb xac dinh R?
khong cao (0,84 va 0,87), nén su thay ddi cac
gia tri nay theo nhiét d6 va thoi gian thay phan
khong dugc biéu dién dudi dang do thi khong
gian 3 chiéu ma duoc biéu dién duéi dang dd
thi mat phang nhu Hinh 3 va 4.

= 33222 + 1,353x +
0,000213y* +

D6 thi tir Hinh 1 cho thiy ham luong tinh
bot sau thuy phan giam co y nghia khi thuy
phan & nhiét do 60 va 65°C so véi thuy phan &
nhiét do 55°C, vi v&i nhiét do cao hon 60°C
enzyme o-1,4-glucan glucohydrolase c6 thé bj
giam hoat tinh (W. Aechle, 2004). Do d6, do
Brix va ham lugng duong khir cling tang tuong
ung theo qui luat nay (Hinh 2 va 3). Thoi gian
thiry phan tir 60 dén 90 phut lam giam dang ké
ham lugng tinh bét, 1am tang do Brix va ham
luong duong khir so véi thoi gian thiy phan 30
phuat. Tuy nhién, khi thuy phan ¢ nhiét do cao
(65 0C) cling nhu véi thoi gian qua dai (90
phiit) déu khong lam thay d6i dang ké dang ké
cac thanh phan nay so véi thiy phan ¢ 60 °C
trong thoi gian 60 phut. Két qua tir hinh 4 ciing
cho thay hiéu suat thay phan tbi uu tuong @ng
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véi nhiét do 60°C trong thoi gian tir 60 dén 90
phut. Két qua trén cho thiy ché do thuy phan
tinh bot khoai lang thich hop nhit 1a nhiét do
thily phan 60°C trong thoi gian 60 phut.

Him heomg tiols bot (®s)

Wluet da (")

Hinh 1: Sy thay di ham lwong tinh bt theo
nhiét d¢ va thoi gian thiy phén

B Brix (®a)

Hhigt 86 (°C)

Hinh 2: Su thay ddi dd Brix theo nhiét do va
thoi gian thity phén

i 5500
==l
b5l

Haemn lagmg duimg Khar (* o)
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Theiri ghan thery phm qphary

Y ’

Hinh 3: Sy thay ddi ham lwong dwong khir theo
nhiét d¢ va thoi gian thiy phén
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=550l

56 =00

Flm smad ihairy pliim (%)
()

Tt ghain thay g lian dphid)

\ J

Hinh 4: Sy thay ddi higu suét thiiy phan theo
nhiét d¢ va thoi gian thiy phén

3.2 Anh hwéng cia loai hwong dich qua bé
sung dén dén chat lwong caim quan va
kha ning chap nhan cia nguoi tiéu
dung

Két qua dénh gia chét luong cam quan san
pham cua hoi dong dugc xir Iy theo phuong
phap phan tich thanh phan chinh. Két qua su
twong thich gitta cac mau va cac dic tinh cam
quan chu yéu cia san phdm theo hai thanh
phan chinh F1 va F2 dugc trinh bay trén d6 thi

Hinh 5.

Két qua tir 46 thi & Hinh 5 cho thy cac dic
tinh cam quan dugc dua ra danh gia thé hién
chat lwong tét cua san pham voi mirc ¥ nghia
tuong duong nhau (cung toa do trén tryc thanh
phan chinh thir 1). Theo d6 thi nay cac san
pham c6 thé duoc chia thanh 3 nhém: nhom 1
1a san pham véi huong tir gimg, ¢ vi tri cao
hon vé céc chi tiéu chat lugng; nhom 2 gom
san pham véi huong tir dich qua khém, coc,
X0ai va mat ong, cic mau ndy c6 vi tri twong
duong nhau vé cic chi tiéu chat lwong; nhém
con lai 12 san pham ddi ching va san pham b
sung huong dich qua cam c6 vi tri thap nhat vé
céc chi tiéu chat luong.

Két hop voi két qua danh gia thi hiéu tir
100 nguoi tiéu ding, xdy dung ban do s thich
cho cac san pham va dugc trinh bay trong
Hinh 6. Két qua trén ban dd cho thy san pham
d6i chung va san pham b6 sung huong dich
qua tir cam thudc ving c6 ty 1& ua thich thap
nhat (0 — 20%), san pham bd sung huong tir
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gung cd vi tri trong nhom dugc wa thich cao
nhét (80 — 100%), san phim véi cac huong con
lai thugc ving ua thich tir 20 — 80%. Két qua
nay hoan toan phu hop véi nghién ctu cua

- Cam

-2

Thinh |}hfﬂ| chinh F2(31,62%)

-3 -3 -2 -1

Thaml phﬁn chinl F1 (52,28 %)

Wireko-Manu va céng su nam 2010 khi so
sanh chat lwgng cam quan ctia nudc khoai lang
tim bo sung huong tir gung va tr chanh.

= MatOng

= MMuihop
= “ilvop

« DL = Coc
e Xoai

= duisiveiuong

e ERllpuvangsang
* Trtromng

LU

o 1 2 3

Hinh 5: Sw phin b cic miu twong quan véi cac chi tiéu cam quan trong mit phing F1, F2

F2

Thanh phin chi

Thanh phéin chinh F1

m 20%-100%
60%-80%
= 40%-60%
20%-40%
| 0%-20%

Hinh 6: Bén d sé thich ciia san pham

3.3 An’h hwéng cia chf's do thanh trung dén
chat lwgng san pham

D¢ qua trinh thanh tring duge dam bao an

toan cho viéc bao quan, phan nghién cttu ché

d6 thanh truing tip trung tinh toan gia tri thanh
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trung PU. bé xac dinh gia tri PU, xac lap dd
thi biéu hién thoi gian tiéu diét vi sinh vat voi
N 1a mat s6 vi sinh & cac thoi gian giir nhiét va
No la mat s6 vi sinh lac khong gilr nhiét, dugc
thé hién & Hinh 7.
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Nhigt dd thanh trang , oC

« 55 W90
000D
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o.oo0 0 e TT—
0.000 T
-0.001 ~—
£0.001

Log(N/No)

0,001
-0.001
-0.001
-0.002

10
— y=-0,012x + 0,000
—— R*=0,999

Ry y=-0,078x + 0,002

~— R = 0,999

o
-

y=-0,183x- 0,017
R*= 0,998

o

Thii gian giik nhiét (phut)

Hinh 7: Puong chét nhiét caa vi sinh vat

Tu dd thi Hinh 7, tim dugc hé sb van toc
tiéu diét vi sinh vat k va thoi gian tiéu diét thap
phan D tuwong ung véi moi nhiét do thanh

tring. V6i céc tri $6 D va nhiét d¢ thanh trung,
vé du’c‘rng,biéu dien thoi gian chét nhiét dé co
duoc tri so z (Hinh 8).

2.500
.

2.000

1.500

log(DD)

1.000

0.500

0,000

84,0 26,0 E3.0

yv=-0118x+ 12,26
R = 0,955
Q0.0 92,0 94,0 96,0

Nhiet do thanh trang (o)

Hinh 8: Méi quan hé log(Dy) va nhiét d thanh trung

Két qua tir d6 thi hinh 8 xac dinh duogc gia
tri z = 9. V6i gia tri z tinh gié tri thanh tring
PU tuong ng Véi cac ché do thanh tring va
dugc thé hién ¢ Bang 2.

Bang 2: Gia tri thanh trang PU theo cic ché d

thanh trung
Thoi gian giir Nhiét do thanh trung (°C)
nhiét (phut) 85 90 95
0 0,51 2,45 18,90
4 1,10 4,70 24,24
8 1,56 6,44 30,58

Ché d¢ thanh trung dugc chon trén co s co
gia tri PU > PU,. Gia tri nay phu thudc vao gia
tri pH va bao tir vi sinh vat muyc tiéu. San pham
nuéc ubng khoai lang duoc chuan hoa véi pH
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4,2, do d6, vi sinh vat muc tiéu 1a vi khuan
butyric va gia tri thanh trung PU, 1a 5 (Carla
Weemaes, 1997). Nhu vay, véi két qua ¢ Bang
2, san pham c6 thé duoc thanh tring voi nhiét
d6 90 °C trong 8 phut. Vi ché do nay gia tri
thanh tring PU 1a 6,44. San pham thanh tring
theo ché do nay sau 2 tuin bao quan két qua
cho thiy khong c6 vi khuan hiéu khi ciing nhu
coliforms.

4 KET LUAN

Qué trinh thity phan khoai lang bang
enzyme a-1,4-glucan glucohydrolase (EC
3.2.1.3) ti vu duoc xac dinh véi nhiét d6 60°C
trong 60 phat. San pham duoc tiéu chuin hoa
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(pH = 4,2; 13% Brix) va bd sung huong trich
tir ging c6 chit lugng cam quan cao va dugc
da sb nguoi tidu dung wa thich. San pham duoc
bao quan an toan khi dugc thanh tring & nhiét
do 90°C trong thoi gian 8 phat.
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