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ABSTRACT

Purple sweet potato tubers were processed into beverage that was
added with orange flavour. The factors affecting the starch
hydrolysis were studied. They included time and temperature for the starch
hydrolysis using o-1,4-glucan-4-glucohydrolase following by a-1,4-glucan
glucohydrolase. The effect of the starch hydrolysis was evaluated by yield,
Brix, reducing sugar and starch content. The optimum condition for starch
hydrolysis by a-1,4-glucan-4-glucohydrolase were at 90 °C for 60 minutes
and at 60°C for 60 minutes for the action of a-1,4-glucan glucohydrolase.
To enhance the quality and the acceptability of the product, 0.5% of the
orange flavour was added.

TOM TAT

Khoai lang tim dwgc ché bién thanh nwée uong bé sung hwong cam. Nhitng
Yéu té dnh hwéng dén qud trinh thuy phdn tinh bot khoai lang
dd dwoc khao sat. Ching bao gom nhiét d¢ va thoi gian thiy phan tinh
bét bang enzyme a-1,4-glucan-4-glucohydrolase néi tiép bang enzyme
a-1,4-glucan glucohydrolase. Hiéu qua cua qua trinh thuy phdn tinh bét
diege danh gia théng qua hiéu sudt thu héi, do Brix, ham heong dwong khir
va ham luong tinh bot sau thiy phdn. Hiéu qua qua trinh thuy phdn tinh bét
t6i wu twong ing voi nhiét do 90°C trong thoi gian 60 phut cho hoat
dong cua a-1,4-glucan-4-glucohydrolase va voi nhiét do 60°C trong
thoi gian 60 phut cho hoat dong cua a-1,4-glucan glucohydrolase. Sdn
pham bé sung 0,5% hwong cam cho gid tri cam quan tot va kha nang chdp
nhdn cao.

1 PAT VAN PE

co thé chong lai bénh rdi loan chtc nang gan, tang

Khoai lang (lpomoea batatas L.) glong rudt tim
da duoc phat trién & nhiéu qudc gia dé dap Umng yéu
cdu ngay cang tang trong thi truong thuce pham t6t
cho strc khdée. Khoai lang tim, nhu giong
Yamagawamurasaki va Ayamurasaki da phat trién
& Nhat Ban va duoc sir dung trong mot loat cac san
phém ché bién nhu chit tao mau thuc phém tu
nhién cho cac loai nude ép, banh mi, mi, mt, banh
keo, va do uéng Ién men (Suda et al., 2003;
Yamakawa va Yoshimoto, 2002). Nghién ciru gan
day vé dic tinh dinh dudng cua khoai lang tim da
cho thiy chiét xuit anthocyanin c6 kha ning bao vé

20

huyét ap, réi loan thi giac va nhidm vi sinh, dong
thoi anthocyanin cling dugc chirng minh 1a c¢6 dac
tinh chéng viem (Kwak et al., 2010; Wang et al.,
2010), khang khuan, khang tia cyc tim, bao vé va
lam gidm nguy co suy giam tri nhé (Suda et al.,
2003; Wu et al., 2008). Khoai lang tim chira mét
luong 16n anthocyanin, khoang 802-1747 mg/kg
trong luong twoi (Steed & Truong, 2008), vi vay
khoai lang tim la mot nguon nguyén liéu ché bién
thuc phim t6t cung cap chit mau anthocyanin.
Ngay nay cong nghé ché bién da dwoc phat trién,
ngudi ta nghién ctru ché bién khoai lang tim thanh
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dang pure dong lanh va tiét tring dé sir dung cho
cac thuc phﬁm khac nhau (Steed va Truong, 2008;
Steed et al, 2008). Ngoai ra, khoai lang tim cling cé
thé dugc nghién ciru ché bién thanh cac san phdm
thuc phdm sir dung truc tiép. Theo Yoshimoto
(2001), Islam va Jalaluddin (2004), khoai lang
dugc sir dung cho d6 ubng, bot, nude udng co con
va chit mau tu nhién.

Tiéu thy d6 ubng khong gas da trd nén ngay
cang quan trong. Nhu cau d6i voi cac loai dd udng
chu yéu dya vao gia tri dinh dudng, huong vi va
mau sic (McLellan, 1990). Coggins et al. (2003)
bdo cao rang nudc ép khoai lang c6 thé dugc tiéu
thu nhu nudc giai khat hodc két hop véi céac loai
nude khac dé tao thanh mot loat cac nudc trai cay
pha. Viéc sir dung khoai lang dé ché bién nudc
giai khat s& 1a mot Iya chon kha thi cho thi truong
nuée giai khat. Muc tiéu ctia phan nghién ctru
nay la sir dung két hop enzyme a-1,4-glucan-4-
glucohydrolase va o-1,4-glucan glucohydrolase
dé ché bién nuéc udng khoai lang tim bd sung
huong cam.

2 VAT LIEU VA PHUONG PHAP
2.1 Chuin bi nguyén ligu
Khoai lang tim (Ipomoea batatas L.) loai cu c6

khéi lugng khoang 100-500g, dwoc cung cép tir
huyén Binh Téan, tinh Vinh Long.

2.2 Phuwong phap thi nghiém
2.2.1  Qui trinh ché bién nudc uong tir khoai
lang tim

Khoai lang tim sau khi rira sach dugc got vo cit
nho va ngadm trong dung dich NaHSO; (1,5%)
trong 30 phut (Wireko—Manu et al., 2010). Sau khi
rra sach, khoai lang duoc nghién voi nude voi ty 1€
khoai: nudc 1a 1:2 (Duong Thi Phugng Lién,
2012). Hon hop dugc thuy phan bang enzyme
o-1,4-glucan-4-glucohydrolase (Termamyl 120L
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duogc san xuét boi chung Baccillus Licheniformis —
cong ty Novozymes). Qua trinh thuy phan duoc
thyc hién tiép theo bang enzyme o-1,4-glucan
glucohydrolase (AMG® 300 L, dugc san xuat boi
cong ty Novozymes). Dich sau thuy phan dugc loc
va bo sung huong cam (Wireko-Manu et al.,
2010). Sau khi chuan héa dén pH: 4,2; 13°Brix
(Wireko-Manu et al., 2010), hoén hop dugc rot
chai, dong nip va thanh trung véi nhiét d6 90°C
trong thoi gian 8 phut (Duong Thi Phuong Lién,
2013; Wireko—Manu et al., 2010).
2.2.2 BO tri thi nghiém

Thi nghiém khdo sat anh hudng cua nhiét
do (85, 90 va 95°C) va thoi gian (30, 60 va
90 phut) dén hiéu qua qua trinh thuy phan bing
o-1,4-glucan-4-glucohydrolase ~ dugc  thiét ké
theo phuong phép giai thira trong tac hai nhan to.
Thyc hién qua trinh thuy phan véi pH=6,2 1a gia
tri toi thich ciia enzyme sit dung (Le Nguyen
Phuong Lien and Le Van Viet Man, 2010;
WWW.Novozymes.com).

Thiét ké thi nghiém hoan toan tuong tu
cho viéc khao sat anh hudng cta nhiét do (55, 60
va 65°C) va thoi gian (30, 60 va 90 phat) dén
hiéu suit thiy phan bing enzyme o-1,4-glucan
glucohydrolase. Thuy phan tai pH tdi thich cua
enzyme st dung 1a 4,5 (Le Nguyen Phuong
Lien and Le Van Viet Man, 2010;
WWW.Nnovozymes.com).

Thi nghiém khao sat anh huong ciia huong cam
b6 sung dén chat luong cam quan san pham dugc
bb tri theo mot nhan t6 1a ty 16 huong cam (0; 0,3;
0,5; 0,7 va 0,9% v/v).

2.2.3 Phuwong phap phdn tich

Phuong phap xac dinh cac chi ti€u hoa 1y va cam
quan dugc trinh bay trong Bang 1.

Bang 1: Phwong phap phan tich céc chi tiéu chit lrong san phim

Tén chi tiéu

Phwong phap phan tich

Ham luong tinh bot va duong khir

Phuong phap Lane — Eynon (TCN 514:2002)

Do Brix Khuc xa ké
pH pH ké

Chup hinh mau bang may anh Canon powershot A800 14.0 dudi anh séng trang
Mau séc tu nhién, phan tich hinh anh qua chuong trinh do mau Photo Decorater,

théng mau L,a,b.

Colorschemer Studio va Color Sliderule. Gia trj mau sic duoc danh gia theo hé

- Hoi dong cdam quan 10 nguoi dénh gia theo phuong phéap phén tich mo ta
(QDA) cac thude tinh san pham: mau tim, ‘mau do, mau ndu, trang thai trong

DPanh gia cam quan

subt, tach 16p, mui cam, mui khoai, mii ndu, vi ngot khoai, vi ngot dudng, vi
cam va vi la (Larmond E.,1970).

- Hoi ddng cam quan cing dugc d& nghi cho biét ¥ kién c6 chip nhan cac miu
danh gia hay khong chap nhan (Larmond E.,1970).
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2.3 Phuwong phap phan tich s6 li¢u

Thong k& s6 liéu bang chuong trinh
STATGRAPHICS Centurion XVLI, d6 thi duoc
xdy dung bang chwong trinh STATGRAPHICS
Centurion XVILI va Microsoft Excel 2007.

3 KET QUA VA THAO LUAN

3.1 Anh huwéng ciia nhi¢t d9 va thoi gian
dén qua trinh thiy phén tinh bt khoai lang
bang enzyme a-1,4-glucan-4-glucohydrolase
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Hinh 3: Sy thay ddi ham lwong tinh bt theo nhiét
do va thoi gian thiy phan

Su thay ddi do Brix, duong khtr, ham lugng
tinh bot sau thuy phan va hiéu suat thu hdi tudn
theo phuong trinh hdi qui bac hai vé6i hai bién la
nhiét do (x) va thoi gian thuy phan (y) voi phuong
trinh hdi qui twong tmg trong Bang 2.

Do thi tir Hinh 1 va 2 cho thdy d6 Brix va ham
lwong dudng khir bién ddi twong ddi gidng nhau
theo nhiét d§ va thoi gian thiy phéan va déu dat cuc
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Hai nhén t6 c6 anh hudng rat 1on dén qua trinh
thiy phan bang enzyme 1a nhiét do va thoi gian
thuy phan. Hi¢u qua cua qua trinh thuy phan dugc
danh gia thong qua d¢ Brix, ham luong duong khu,
tinh bot sau thay phan va hiéu suit thu hdi dich
thiy phan (%). Su thay d6i cac gia tri nay theo
nhiét do va thoi gian thiy phan duoc thé hién trén
dd thi Hinh 1,2, 3 va 4.

Duong khur (%)
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46
47
48
49
50

Puing khir (%)

R*=094 Nhiét do (°C)

Hinh 2: Sy thay d6i ham lwong dwong khir theo
nhiét dg va thoi gian thiy phan

Hiéu suét thu hoi (%)
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Hinh 4: Sy thay ddi hi¢u suit thu hdi theo
nhiét dg va thoi gian thiy phan

dai twong tng v6i nhiét 6 thiy phan 90°C véi thoi
gian thiy phan tir 60 dén 90 phat. Trong khoang
nhi¢t do va thoi gian thuy phan nady ham luong tinh
bot sau thily phan giam dén thip nhat (Hinh 3) va
hiéu suit thu hdi dat cao nhat (Hinh 4). Vay
nhiét d6 thich hop cho qua trinh thuy phan tinh
bot khoai lang tim bang enzyme a-1,4-glucan-4-
glucohydrolase (termamyl 120L) 1a 90°C.
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Béang 2: Hé S(’i‘tl‘l’ phuong trinh hdi qui biéu dién do Brix, ham lugng dudong khir, tinh bot va hi¢u suat
thu hoi theo nhiét d va thoi gian thiy phan bang enzyme a-1,4-glucan-4-glucohydrolase

Chi tiéu Hiing s6 X y X Xy x? y? R?
Brix (%) 230.685"  5.13667°  0.20463" -0.00194" -0.02756" -0.00021° 0,95
Puong khtr (%) -128.964"  2.88322"  0.11089" -0.00106" -0.01552" -0.00010° 0,94
Tinh bot (%) 171.008" -3.65085" -0.14019" 0.00140" 0.01962° 0.00007° 0,97
Hiéu suét thu hdi (%) -884.951"  19.9794" 1.2543" -0.01176" -0.10536" -0.00129" 0,94
* Gid tri ¢6 y nghia trong phwong trinh héi qui (p < 0.05)

Két qua nay hoan toan phu hgp voi thong tin Enzyme a-1,4-glucan-4-glucohydrolase ban
cung cép tir cong ty Novozymes san xudt enzyme chit 1a a-amylase nén hoat dong chu yéu la cit
a-1,4-glucan-4-glucohydrolase (termamyl 120L). mach tinh bt thanh dextrin & giai doan dau cua
Schoonees B. M. (2004) ciing d4 cong bd nhiét do phan ing va giai doan sau tao thanh duong khur véi
t6i wu cho qua trinh thity phan tinh bot bang a-1,4- tbc d6 cham (Kolusheva T. va Marinova A., 2007).
glucan-4-glucohydrolase tao ra tur chung Bacillus St dung nbdi tiép enzyme o-1,4-glucan
licheniformis 14 90°C trong két qua nghién ciru cta glucohydrolase s& tac dung 1én dextrin tao thanh

minh. Vi nhiét dd 90°C, thoi gian dugc danh gia duong khir,rla‘lm gié}m d6 nhot dich thiy phan nang
thich hop cho qua trinh thuy phéan tinh bot khoai cao higu suat thu hoi, d¢ Brix va ham luong duong
lang tim bang enzyme  o-1,4-glucan-4- khir cho dich thuy phan. Sy thay doi cac thanh

glucohydrolase 14 60 phut. phin nay theo nhiét d va thoi gian thily phan bing
3.2 Anh huwéng ciia nhiét dd va thoi gian enzyme o-1,4-glucan glucohydrolase dugc thé hi¢n
dén qua trinh thily phan khoai lang tim bing trén Hinh 5, 6 va 7.
enzyme o-1,4-glucan glucohydrolase
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Hinh 5: Su thay doi d§ Brix theo nhiét d va thoi  Hinh 6: Su thay doi ham lwgng duwdng khir theo
gian thiy phan nhiét do va thoi gian thiy phan
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Hinh 7: Su thay ddi hiéu suit thu hdi theo nhiét dd va thoi gian thiiy phan
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Sy thay ddi d¢ Brix, dudng khir va higu suat  thé don gidn cac gia tri ndy trong phuong trinh nén
thu hodi tudn theo phwong trinh hdi qui bac hai vé6i su sai biét néu trén khong dang ké (Bang 3). Két
hai bién 1a nhiét d (x) va thoi gian thay phan (y) qua tir Hinh 5, 6 va 7 cho théy su bicn doi d‘(f). Brix,
v6i phuong trinh hdi qui trong tng trong Bang 3. hém luong dubr.ng. khtr va hi¢u suat thu hoi theo
Ham luong tinh bot sau thily phan rat thap, mot sb nhi¢t d6 va thoi gian thiy phan tuong tu nhau va
méu khong xac dinh dwuoc nén khong dua vao phan déu c6 viung cyc dai twong g voi nhiét do 60 —

két qua. Phuong trinh hdi qui vé hiéu suat thu hoi 65°C trong thoi gian 60 — 90 phut.
thé hién su bién thién theo thoi gian (y) va nhiét do
x thoi gian (x X y) ngugc ddu so v6i su bién thién
cua do Brix va duong khu. Tuy nhién, do véi
phuong trinh hoi qui vé do Brix va duong khi, h¢

Sy thuy phan khéng chi 1am bién d6i do Brix, ham
lwong duong khir, tinh bot, hidu suat thu hdi ma
con anh huéng dén mau séc dich thiy phan va san
trint phdm. Sy bién ddi cac gia tri mau L, a va b theo
s0 cua gia tri (x * y) khong coy nghia (p = 0,4 vap nhiét d6 va thoi gian thiy phan bang enzyme a-
= 0,51 tuong tmg). Ngugc lai, phuong trinh hoi qui 1,4-glucan glucohydrolase dwoc thé hién trén Hinh
thé hién bién doi cua hiéu suat thu hoi hé s6 cua gia 8,9 va 10.

tri thoi gian (y) khong y nghia (p = 0,61). Do 6 c6

Bang 3: H¢ s6 tir phwong trinh hdi qui biéu dién d9 Brix, ham hrong dwong khir va hiéu suét thu hdi

theo nhiét do va thoi gian thity phin bang a-1,4-glucan glucohydrolase

Chi tiéu Hing sb X y X Xy x? y? R?
Brix (%) 79,026 2,8189"  0,07852" -0,00033 -0,02244" -0,00035" 0,95
Duong khur (%) -42,6" 1,59556"  0,04667° -0,00017 -0,01267° -0,00022" 0,94
Hiéu suét thu hdi (%) -385,341" 14,7944 -0,07315 0,00867" -0,12289" -0,0029" 0,94
* Gid tri ¢o y nghia trong phwrong trinh héi qui (p < 0.05)
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Hinh 8: Sy thay doi d9 sang L theo nhi¢t d) va théi  Hinh 9: Sy thay ddi gia tri a theo nhiét d§ va
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Hinh 10: Sy thay ddi gia tri b theo nhiét d va thoi gian thily phin
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Két qua tir Hinh 8 cho thdy d¢ sang L cua dich
thuy phan gidm theo sy gia ting cua nhiét do va
thoi gian thuy phan bing enzyme a-1,4-glucan
glucohydrolase. Gia tri mau a (thé hién mau do) dat
cuc dai twong ung vdi nhiét d§ thiy phan 60°C
trong khoang thoi gian 60 — 90 phit (Hinh 9). Két
hop véi két qua sy bién d6i duong khir, do Brix co
thé giai thich ring nhiét 6 thuy phan 60 — 65°C 1a
nhiét d tbi thich, do d6 tai nhiét do nay sy giai
phong chat mau anthocyanin khoi mach tinh bot
cling dién ra manh mé& nhét lam dich thuy phan thé
hién mau do ro rét nhét. Tuy nhién, véi nhiét do
65°C cac phan ung tao mau két qua tir phan tng
Maillard din ra nhiéu hon lam din dén su xuit
hién mau nau nén gid tri mau a gidm so voi nhiét
d6 thiry phan 60°C. Sy thay ddi gia tri mau b (thé
hién mau vang) theo nhiét d§ va thoi gian thiay
phan khong tuan theo phuong trinh hdi qui, tuy
nhién gia tri b c6 khuynh hudng giam theo nhiét do
va thoi gian thily phan (Hinh 10), ddy c6 thé 1a két
qua ciia su phong thich chit mau anthocyanin tir
phirc véi tinh bot va sy hinh thanh cac san phém
cua phan Gng Maillard khi ting nhiét d¢ va thoi
gian thity phan. Nhu vay, qué trinh thiy phan bang
enzyme o-1,4-glucan glucohydrolase tdi thich
tuong Ung voi nhi¢t d6 60°C trong thoi gian 60
phiit, két qua nay hoan toan phu hop véi két qua da

Mau tim

Vi ngot khoai < \\ Y\

Mu1 néu

Mui cam
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cong bd ciia Duong Thi Phuong Lién (2013) khi
khao sat qua trinh thuy phan tinh bot khoai lang bi
bang bang enzyme a-1,4-glucan glucohydrolase.

3.3 Anh hwéng cia ty 1¢ hwong cam dén
chét lwrgng cim quan va kha ning chip nhén
san phim

Két qua danh gia cac thudc tinh cam quan cting
v6i kha ning chdp nhan san phim tir hoi dong cam
quan duoc thé hién trén Hinh 11 va 12. Két qua tir
Hinh 11 cho thdy su b6 sung huong cam lam thay
ddi chu yéu trén mui, vi va mau sic san phém. Su
thay d6i d6 lam cho kha ning chép nhan cia san
pham ciing bién ddi theo ty 1& huong cam bd sung
(Hinh 12). Sy thay d6i kha niang chip nhan san
phim tuén theo phuong trinh dudi day, voi hé sb
xac dinh R? = 0,86.

Kha ning chip nhan = e™/(1+eM)

Voi: n=-0,838561 + 14,3403 x x — 15,6337 x
x2, trong d6 x: ty 1€ hwong cam (%)

D6 thi Hinh 12 cho thdy kha ning chip nhan
cao nhat (90%) tuong tmg voi san phim bd sung
0,5% huong cam. Voi ty 1¢ huong cam bd sung
ndy, san phdm c6 mau sic trung gian giita do va
tim, mui vi khoai Kkét hop véi mui vi cam nhe,
trong su6t va khong mui vi la (Hinh 11).

—-Dbi chimg
-#-Huong cam 0,3%
Huong cam 0,5%
—<Huong cam 0,7%
—*Huong cam 0,9%

Hinh 11: Sy thay dbi thudc tinh cAm quan san pham theo ty 1¢ hwong cam b sung
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Hinh 12: Sy bién ddi kha ning chip nhan sian phim theo ty 1¢ hwong cam bd sung

Thé hién gid tri trung binh £ do tin cdy 95%
4 KET LUAN

Qua trinh thity phan khoai lang t6i wu dugc x4c
dinh bang enzyme o-1,4-glucan-4-glucohydrolase
v6i nhiét d6 85°C trong 60 phut, dugc ndi tiép bang
enzyme o-1,4-glucan glucohydrolase ¢ 60°C trong
60 phut. San pham dugc tiéu chuan hoa (pH = 4,2;
13% Brix) va bd sung 0,5% huong cam dat chat
lwong cam quan cao va c6 ty 1& dugc chdp nhan
cao tir hoi ddng danh gia.
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