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Toém tat - Nghién clru san xuét banh trang khoai lang tim (KLT)
giau anthocyanin khéng chi la bién phap kéo dai thoi gian st dung
KLT, ma con tao ra san pham m&i mang dam tinh truyén théng cé
gia tri dinh duwdng cao va mau sac dep. San pham banh trang KLT
giau hop chat mau tw nhién anthocyanln khéng nhirng c6 mau séc
dep tw nhién hap dan ma con co hoat tinh khang oxy hoa cao va
dam bao ATTP. Két qua nghién ctru da chi ra réng dich gao bd
sung vao bot KLT tang gép 2 Ian thi do bén kéo dirt tang gép 3,48
Ian, ti 1& bot KLT (kg): dich gao (kg) = 0,5:1,4 dé trang banh cho
hiéu suét thu hoi la 95,76%. Khi siy banh bang khong khi nong &
60°C cho ham lwgng anthocyanin cao nhat, bé mé&t banh phang,
khéng bi niet; khi phoi nang diéu kién phoi tt nhét I3 lac nang to,
thoi gian ndng dai. Nghién clru da dé xuat dwoc quy trinh cong
nghé san xudt banh trang KLT c6 ham lugng anthocyanin dat
khodng 112,07+119,91mg/100g chét khé va ham lwgng chét xo
dat khoang 1,69+1,71%.

Twr khéa - anthocyanin; dich gao; khoai lang tim (KLT); hiéu suét
thu hoi banh; do bén kéo dut.

1. Pit van dé

Khoai lang tim (KLT) chtra nhiéu chat dinh dudng, dic
biét ham lwong anthocyanin twong déi cao chiém tir
51,5-174,7mg/100g nguyén li¢u twoi [10]. Ngoai viéc tao
ra mau sic dep va an toan cho thuc pham, anthocyanin con
12 hop chét c6 hoat tinh khang oxy hoa cao [8]. Tuy nhién,
thanh phé”ln héa hoc cua KLT dac biét 1a ham luong
anthocyanin bi giam nhanh chong sau thu hoach [9].

Hién nay, KLT da nghién ctru va ché bién thanh mot s6
dang san phim nhu bot KLT, nudc udng KLT, gidm do
KLT,... Banh trang KLT 1a mot san phdm mdi mang dam
tinh truyén thong, khong nhitng c6 mau tim dep ma con hira
hen nhiing vu thé vuot tréi nhd ham lugng chét xo cao, kha
nang khang oxy hoa cao nho thanh phan anthocyanin trong
khoai lang tim.Tai Viét Nam, KLT duoc trdng nhidu & cac
tinh phia Nam, diic biét & cac tinh dong bang song Ctru Long,
tuy nhién cho dén nay chua c6 cong bd nao vé viéc nghién
clru san xuét banh trang KLT nhim ning cao gia tri st dung
ctia loai néng san phd bién, ré tién va d& hu hong nay.

2. Nguyén liéu va phuwong phap nghién ciru
2.1. Nguyén liéu

KLT str dyung trong nghién ctru duoc thu hoach vao thang
6 (vu Xuan He) va dugc trong tai Binh Tan - Vinh Long.
2.2. Phwong phap nghién ciru
2.2.1. Phurong phdp xir Iy nguyén liéu va chudn bj mau
khoai lang tim phuc vu nghién ciru

KLT tuoi thu mua vé rira sach, loai bo phan sau, ha, dé
rdo nude, dem lude vira chin téi, d€ ngudi, nghién nhd. Sau
d6, phan mau, bao goéi va bao quan lanh déng phuc vu cho

Abstract - Processing of purple sweet potato into anthocyanin-rich
girdle cakes is not only a post-processed preservation but also a
creation of developed-originally traditional new products with
attractive color, and enhanced nutritional and utilization values.
Purple sweet potato girdle cake products with natural anthocyanin-
rich pigment not only have attractive color but also high antioxidant
activity and food safety. The research shows that increasing added
rice solution 2 times leads to 3.48 times of tensile strength. When
adding 0.5 kilogram of rice solution to PWP pure, efficiency of
forming girdle cake reaches 95.76%. The girdle cakes dried in
heated air at ~60°C give the best anthocyanin contents and flat and
unsplit girdle cake surface. The best drying condition is under
direct, strong sunlight and long sunshine time. The research
recommends a procedure to produce PWP girdle cakes containing
~112.07+119.91mg of anthocyanin per 100g dried matter and
1.69+1.71% of cellulose.

Key words - anthocyanin; rice solution; purple sweet potato (KLT);
efficiency of forming girdle cakes; tensile strength.

qua trinh nghién ctu.
2.2.2. Phirong phdp chuan bi dich gao phuc vu nghién ciru
Gao dugc dinh lugng, rira sach va ngadm qua dém vai ti
1€ gao: nudc =1:2. Sau dd, gao duoc rira lai bang nudc sach,
dem xay. Cir 1kg gao thu duoc 4,0kg dich gao.
2.2.3. Phuwong phap xac dinh ham lwong dwong khir, ham
lwong tinh bot
Str dung phuong phép Bertrand dé x4c dinh ham lugng
duong khtr va ham lugng tinh bot [3].
2.2.4. Phiong phdp xdc dinh do am
St dung phuong phap sdy nhanh bang hong ngoai dé
xac dinh d6 4m ctia mau trén may siy hong ngoai MS 70
cua Nhat [3].
2.2.5. Phurong phdp chiét tach anthocyanin

Anthocyanin cta khoai lang tim duoc chiét tch theo
két qua nghién ctru ciia Ta Thi T6 Quyén [8]. Banh trang
KLT dugc xay min va chiét tach v6i didu kién: dung moi
ethanol/nudéc 1a 75/25 bd sung 1% HCI, nhié¢t d6 80°C, thoi
gian chiét 1a 180 gidy, ty 1& nguyén liéu/dung mdi 1/16 [8].
2.2.6. Phuwong phap xac dinh ham luong anthocyanin

St dung phuong phap pH vi sai (AOAC method
2005.02) [11]. Dya trén nguyén tic sy d6i mau va thay doi
d6 hap thy cua anthocyanin theo sy thay d6i cua pH. Tai
pH = 1,0 cac anthocyanin ¢ dang muodi oxinium (con goi la
cation flavylium) c6 mau va c6 do hip thy cyc dai. O
pH = 4,5 anthocyanin c6 dang carbinol khong mau nén d6
hap thu gan nhu bang khong.

2.2.7. Phuong phap xac dinh ham luwong xo
Ham luong chit xo duoc xac dinh trén thiét bi chiét chat
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xo VELP [6]. Chit xo dugc x4c dinh dua trén nguyén tic
cellulose 1a chat xo, ba con lai sau khi cac chét glucid khac
bi thuy phén. Se}u khi lgc, rira x0, ba dugc say kho dén trong
lugng khong d6i va nung.
2.2.8. Phirong phdp xdc dinh dg bén kéo dirt

Do bén kéo diit (don vi N) duge xac dinh trén thiét b
do do bén kéo dut Instron 3345 cua hang Instron, My [5].
2.2.9. Phuwong phap danh gia cam quan

banh gia cam quan dya trén phép thu thi hiéu véi phép
thir chap nhan [2], phép thir dya trén mirc d6 hai long cua
nguoi tiéu dung. Thang diém mo ta cap do hai long, wa
thich nhu sau: 1. Cyc ky thich, 2. Rat thich, 3. Thich vira
phai, 4. Hoi thich, 5. Khong thich, khong ghét, 6. Hoi ghét,
7. Ghét vira phai, 8. Rat ghét, 9. Cuc ky ghét.
2.2.10. Phwong phdp phan tich s6 liéu

Céc thi nghiém dugc thuc hién v6i 3 1an ldp, cac két
qua ngh’ién clru 1a trung biI‘lh cua 3 lan lap = d6 1éch chuan.
Xtr 1y s6 liéu bang phan mém excell, dung ham STDEV va
vé& d0 thi sai sb dé danh gia sy sai khac c¢6 nghia gilta cac
lan lap lai thi nghiém va giita cac mau.

3. Két qua va ban luin
3.1. Nghién ciru anh hwéng ti ¢ phéi tron dich gao dén
d¢ bén kéo dirt va hi¢u sudt thu hoi banh sau khi hip

Dé xac dinh ti 18 phéi tron dich gao vao bot KLT tién
hanh lam 6 mau theo ti 1& bot KLT (kg) va dich gao (kg)
nhu sau: mau a (0,5:1,2), maub (0,5:1,3), mau ¢ (0,5:1,4),
mau d (0,5: 1,5), mau e (0,5: 1,6), mau f(0,5: 1,7), do do
bén kéo durt cia miu sau khi trang banh va hiéu suit thu
héi san phdm theo mdi mau phdi tron. Hiéu sudt thu hdi 1a
ti 1¢ phan trim giira luong banh nguyén sau khi trang dugc
s0 voi lugng banh (nguyén va banh bi rach) sau khi trang.
Khi phéi tron dich gao vao banh trangKLT ¢6 dinh ti 1& cac
chét diéu vi theo co s& san xuit Nhu Huong (296 Pham Cu
Lugng, Son Tra, Pa Ning) da st dung cho banh trang gao
d3 ban ra trén thi truong (30g dudng + 20g mudi + 10g mi
chinh/1kg nguyén liéu gao).

Két qua dugc trinh bay & Hinh 1, Hinh 2.

Két qua & Hinh 1 cho thdy khi luong bot gao bd sung
vao bot KLT cang tang thi d6 bén kéo dirt cang ting nghia
la luwong bot gao trong nguyén li¢u dem trang banh cang
cao thi mang tao thanh cang bén [1]. Tuy nhién, néu ti 1¢
bd sung luong dich gao cang tang thi ham luong bot khoai
Iang tim trong san pham cang it. Vi myc dich san xuét san
pham, banh trang KLT ¢6 ham luong khoai lang tim 1a cao
nhit ma trong qua trinh tring banh, banh khong bi rach, dirt
khi vét ra khoi 16 va dit trén vi phoi, sy do d6 tién hanh
khéo sat lugng dich gao bo sung vao bot KLT va dénh gia
hiéu suét thu hdi banh sao cho lwong dich gao bd sung la it
nhét ma hiéu suit thu hdi banh cao, két qua cho ¢ Hinh 2.
Vi cac mau d, e, f cho hiéu suat thu hdi banh cao va cho
théy su sai khéac khong c6 nghia. Véi mau a, b, ¢ cho ti 1&
phdi tron dich gao vao bot khoai lang tim thap hon va két
qua thé hién su sai khac c6 nghia vé hiéu suat thu hdi banh.
O méu ¢ cho két qua sai khac c6 nghia 16n hon so véi két
qua thé hién & 2 mau a va b do d6 két qua dwoc chon la
mau ¢ (0,5kg bot KLT: 1,4kg dich gao).
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Hinh 2. Anh huong cua ti l¢ phoi trn bt dén
hiéu suat thu hoi banh

3.2. Nghién ciru anh huéng ciia nhiét dp, thoi gian lam kho
dén ham lwong anthocyanin banh trang khoai lang tim
3.2.1. Anh hwéng cua nhiét d¢ sdy dén ham lwong
anthocyanin banh trang khoai lang tim

Pé khao sat anh hudng cua nhiét do séy dén su bén mau
anthocyanin banh trang KLT, sau khi hip banh vét ra vi
sdy tién hanh say bang khong khi nong cho dén khi dat do
am khoang dudi 12%. Nhiét d séy dugc chon nghién ctru
1a: 50°C, 60°C, 70°C. Trong thoi gian sdy, theo ddi sy bién
ddi 46 4m va xac dinh ham lugng anthocyanin clia mau dat
d6 am <12% & cac ché do sy 50°C, 60°C, 70°C. Két qua
thu dugc trinh bay ¢ Hinh 3, Hinh 4 va Hinh 5a, 5b, 5c.

Két qua Hinh 3 va Hinh 4 cho thay khi ting nhiét d¢
sdy (50°C, 60°C, 70°C) thi thoi gian sdy dugc rat ngin va
& Hinh 4 két qua ham lugng anthocyanin khéc nhau khéng
¢6 nghia. Didu nay cho thiy anthocyanin tir KLT ¢6 kha
nang 6n dinh mau kha tét [9].

Khi siy ¢ nhiét d6 50°C, 60°C bé mit banh phang dep,
& 70°C bi cong vénh va ¢6 hién tugng bi rach (Hinh 5a, b,
¢). Pidu nay dwoc giai thich bé day banh KLT moéng nhung
nhiét do séy cao dan dén téc do thoat am qué nhanh, chénh
léch 4m 16n 4m di chuyén nhanh nén cac mdi lién két phan
tur gitra tinh bot - protein chua kip phuc hoi, dong thoi khi
sdy kho & nhiét do cao tc do bay hoi 16n mach phén tu tinh
bot dinh huéng manh m& cung véi sy giam the tich cia
mang dan dén sy co ngot vé chiéu day va xuat hién tng
sudt ndi, khi ing sudt ndi 16n hon do bén cua ciu trac mang
lic nay mang bi rach. Do d6, nhiét do séy cang cao bé mit
banh cang bi cong vénh va rach.
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dé 1am kho. Dé nghién ciru dnh huong ciia nhiét do va thoi
gian dén ham lugng anthocyanin, d§ 4m cua banh trang
KLT, tién hanh phoi ning trong diéu kién ty nhién va theo
ddi nhiét do trong thoi gian phoi néng, cir sau 30 phut 1ay
mau kiém tra d6 4m va xéac dinh ham luong anthocyanin
ctia mau dat d6 4m <12%. Két qua thu duoc trinh bay &
Bang 1, Hinh 6.
Bing 1. Dién bién nhiét dp theo thoi gian phoi néing
banh trang KLT
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Hinh 5a. Mdu banh Hinh 5b. Mdu banh Hinh 5¢. Mdu bénh
trang say o nhiét do trang say o nhiét do trang say o nhiét do
50C 60 C 70<C

Ddi v6i mau banh trang KLT sy (50°C, 210 phut) thi do
am banh 11,26% (dat yéu cau) va ham lugng anthocyanin
119,22mg/100 chét kho, v6i mau banh trang KLT sdy (60°C,
180 phut) thi @6 4m banh 10,29% (dat yéu cau) va ham lugng
anthocyanin 119,94mg/100g chat kho. Do do6, dé tiét kiem
thoi gian va ning lwgng ma san phiam banh trang KLT thu
dugc dat yéu clu vé do 4m, ham lugng anthocyanin dam bao
va bé mit banh khong bi cong vénh va nit bé mat thi nhiét
d6 sdy phu hop 1a 60°C, thoi gian 180 phit.

3.2.2. Anh hirong cia nhiét dg va thoi gian phoi ndng dén
ham lrong anthocyanin banh trang khoai lang tim

Hién nay, san xuét banh trang chi yéu dugc thuc hién
theo phwong phép thi cong véi quy md co sé san xudt ho
gia dinh do d6 cach lam khé banh 14 phoi néng. Hon nira,
v6i KLT trdng vu xuén hé thi khi thu hoach dung vao mua
ning nén phu hop cho viéc chon phuong phap phoi néng

Hinh 6. Su thay déi @ am khi phoi ndng béanh trang KLT
& cdc thoi gian khac nhau

Két qua Bang 1 va Hinh 6 cho thay khi phoi néng luc
thoi tiét nhiét do khoang tir 34-36°C, thoi gian phoi dén
180 phut thi do 4m banh con lai 1a 11,54% va ham luong
anthocyanin dat 119,91mg/100g chat kho. Néu tiép tuc sy,
am tiép tuc giam nhung ham luong anthocyanin khong doi
va c6 chiéu huéng giam (119,09mg/100g chit khd). Tuy
nhién, phoi dén 180 phut d6 4m cta banh da phu hop véi
qui dinh (46 4m banh trang <12%).
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Hinh 7. /,l’nh huong cia phuong phdp lam kho
(phoi nang va sdy bang khong khi néng) den
ham luong anthocyanin trong mau banh trang KLT
So v6i phuong phap sdy bang khong khi nong & 60°C
cung vai khoang thoi gian 1am kho 180 phit voi mau banh
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trang dugc phoi ning luc thoi tiét nhiét do khoang tir
34-36°C, thoi gian phoi dén 180 phit nhung ham luong
anthocyanin tuong duong nhau (Hinh 7). Tir két qua trén
cho thiy riang banh trang KLT rat pht hop véi viée san xuat
theo phuong phéap cd truyén, phoi nang.
3.3. Pdnh gid mirc d wa thich ciia ngwoi tiéu ding doi
véi san phim bdnh tring

San pham banh trang dugc san xuat vai ti 18 phdi tron
dich gao va bot KLT la 1,4kg: 0,5kg, banh sau khi trang
duogc 1am kho va dugc dem danh gid dua trén muc d6 hai
long cua 105 nguoi thuong xuyén mua banh trang tai co so
san xuat Nhu Huong (296 Pham Cy Lugng, Son Tra, ba
Néng), noi 1am san phim mau nghién ctru banh trang KLT.
Két qua duoc trinh bay & Bang 2, Hinh 8.

Bing 2. Két qua danh gid cam quan vé san pham béanh tring

Két qua Bang 3 cho thiy bot KLT c6 cac chi tiéu 1y hoa
dat yéu cau theo tham khao TCCS 08:2010/SGC v&i san
pham c6 d6 4m 12 11.56% va do chua bang 1.87 (ml NaOH
1N/100g) gitp san phim an toan trong bao quan. San phim
¢6 chira cac chit dinh dudng nhu dwong khu, tinh bot,
anthocyanin va chtra mot lugng chét xo, can thiét cho su
tiéu hda cua con ngudi. Pac biét, véi ham lugng xo 1.69%
cao hon so vdi cac loai banh trang thong thuong va cé chira
ham lugng anthocyanin 112.07mg/100g chat kho

Bdng 3. Chr tiéu ly hda cua banh trangKLT

STT Tén chi ticu Yéu ciu pﬁg’n qt’i’fh
1 |D6 am (%) <15 11,56
2 | Do chua (s6 ml NaOH 1N/100g) <4 1,87
3 |Ham lugng duong khir (%) Phan tich 7,33
4 |Ham lugng tinh bot (%) Phén tich | 63,85
5 |Ham luong xo (%) Phantich | 1,69
6 |Ham luong anthocyanin | Phén tich | 112,07
(mg/100g chat kho)

bang phép thir chap nhdn
Capddhai | Cucky | Rat Thich Hoi | Khong thich,
long, wa thich | thich thich | vira phai | thich | khdng ghét
86 nguwoi 39 32 20 10 1
Ti 16 (%) 37,14 | 305 19,1 9,52 0,95
Cép d6 hai Hoi Ghét .| Cuc ky 2
long, wa thich | ghét |via phai Hoighét ghét Tong
86 nguwoi 3 0 0 0 105
Ti I¢ (%) 29 0 0 0 100

Hinh 8. Mdu banh trang KLT
Qua Bang 2 cho thiy ring vé6i san phim banh trang
KLT c6 s6 nguoi wa thich san phim tir mirc do hoi thich
dén cuc ky thich chiém dén >98,1% (trong d6 ¢ muc rat
thich chiém 30,5%, cuc ky thich chiém 37,14%). Vi vay,
didu nay cho thiy san pham duoc sb dong ngudi tiéu ding
chép nhan.

3.4. Xdc dinh mt s6 chi tiéu héa Iy ciia sin phim

Tham khao TCCS 08:2010/SGC d6i san pham banh
trang cua HTX banh trang Phi Hoa Pong va tham khéao
quy dinh ctia B6 Y Té (2007) vé cac chi tiéu 1y hoa cho san
pham tuwong tu ciia banh trang KLT. Trong d6, hai chi tiéu
d6 am va do chua 1a hai chi tiéu bat bude quy dinh ngudng
cho phép, con cac chi tiéu nhu thanh phan dudng kht, tinh
bt ham luong xo thude vé dinh dudng. Cac chi tiéu ly hoa
va két qua phan tich chi tiéu Iy hoa cua banh trang KLT sau
khi san xuat dugc thé hién & Bang 3

3.5. Dé xudt quy trinh sin xudt banh tring khoai lang tim

Két qua nghién ciru Muc 3.1, 3.2, 3.3 dé xuét quy trinh
san xuat banh trang khoai lang tim (Hinh 9).

Xirly | Tronddu
Phoi/sdy |- | Votbanh, dat Trang, hap
banh banh Ién vi banh
Lam Dong BAN 4
nguoi g | e reng

Hinh 9. So'd6 quy trinh san xudt banh trang KLT

Thuyét minh quy trinh: Gao dwoc can, rira sach, ngam
gao qua dém theo ti I¢ gao: nudc khoang 1:2. Sau do, gao
duoc lam sach b.%mg nudc sach va xay uét. Cir 1kg gao thu
duoc 4,0kg dich gao.KLT tuoi thu mua vé rira sach, loai bo
phin sau, ha, dé rdo nudc, ludc vira chin t6i, dé ngudi va
nghién nho thu duge bot nhdo KLT. Tron déu 0,5kg bot
KLT va 1,4 kg dich gao, b6 sung gia vi (30g duong mat
+20g mubi +10g mi chinh/1kg nguyén liéu gao kho). Tién
hanh trang, hép banh bang cich cho mudng bot vao khi
nudce s6i du tao hoi, trang déu tay dé bot dan déu tao thanh
vong tron trén mat vai (ding vach tron trén mat vai). bay
nédp khoang 60 gidy sau d6 mé nip dé rao bé mat khoang
5-10 gidy. Vot banh, dat banh 1én vi. Siy banh bang khong
khi néng ¢ nhiét dd 60°C, thoi gian 180 phut hodc phoi
ning voi troi nang tot nhiét do 1én dén >35°C, thoi gian
phoi ning 180 phit; tiry didu kién thoi tiét co thé kéo dai
thoi gian phoi néu nhiét d6 <35°C. Sau d6, lam ngudi, dong
g06i bao quan.
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4. Két luan

Két qua nghién cuu da xac dinh dugc ham lugng dich
gao b sung vao bot KLT tang gip 2 1an thi d6 bén kéo dut
tang gap 3,48 lan va luong dich gao b sung vao bot khoai
lang tim vdi ti 1€ 1a 0,5kg bot KLT: 1,4 kg dich gao cho
hiéu suat thu hdi cao nhit 1a 95,76%. Khi siy bang khong
khi néng & t=60°C, thoi gian 180 phut, d6 4m banh 13
10,29% cho bé mit banh phing, khong bi niit va ham lugng
anthocyanin dat dugc 119,91%. Banh trang KLT rat phu
hop véi viée san xudt theo phuong phap cb truyén, phoi
nang; v6i thoi gian phoi ning 180 phut, nhiét do khi phoi
trung binh tr 34-36°C thi ham luwgng anthocyanin dat
119,91%, twong dwong mau siy bang khong khi néng.
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