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TOM TAT

Lyu dugc xem la mot trong nhitng loai trai cdy lau doi nhat va xuat hién sém nhat trong
ché d6 an udng cua con ngudi. Lyu ndi tiéng véi ngudn dinh dudng, khoang chat va ham luong
chat xo. Trong nghién ciru ndy, viéc sir dung bot vé qua luu thay vi bot lda mi trong banh
cupcake da dugc thyc hién. Bot vo qua lyu dugc st dung trong cong thirc banh cupcake & cac
mittc d6 khac nhau (0%, 4%, 8%, 12% va 16%) sau d6 anh huong cua bot vo qua lyu dén cac
ddc tinh vat ly, hoa hoc, dinh dudng va cam quan cia banh cupcake dwoc phan tich. Két qua
cho thay khi ting dan luong bot vo qua luu, gia tri duong kinh, chleu day cua banh giam va
gla tri ty 1€ trrong nd, d6 cing ciing ting dan. Hon nira, vé mau sic caa banh, do sang (L) va
gia tri b giam, gia tri a ting. Bén canh do, viéc bd sung thém bot vo qua lyu 1am ting ham
luong tro, chét xo, trong khi d6 ham lugng protein, lipid va carbohydrate giam nhe khi ting
bot vo qua lyu. Két qua danh gia cam quan cho thay rang & nghiém thicc A2, 4% bot vo qua
lyu 13 ty 1& phéi tron thich hop dé san xuit banh cupcake. Két qua cia nghién ciu nay cho
thiy, banh cupcake da dugc cai thién mot cach dang ké vé céc tinh chat vat Iy, hoa hoc, dinh
dudng va cam quan khi két hop véi bot vé qua lyu.

Tir khéa: Bénh cupcake, bot 1Ga mi, bot vo qua luu, chit xo.

1. MO PAU

Trong nhu’ng nim gin day, ty 1€ méc cac bénh man tinh nhu béo phi, tiéu duong, v.v.
dang ngay cang gia tang vdi tdc d6 chua tirng 6 va tré thanh mot van dé sirc khoe cong dong
I6n trén toan thé gidi. Chat xo 14 phan an dugc cua thuc vat c6 xu hudng day nhanh sy di
chuyén caa thyc pham qua hé thong tiéu hoa va chuyen hoa 1én men trong ruét gla Chit xo 1a
mot thanh phan guan trong trong ché d6 an udng hang ngay Cua con nguoi va c6 mat tu nhién
trong ngil cbc, rau, trai cay va cac loai hat [1]. Str dung nhiéu chit xo trong ché do in da duoc
ching minh 1a 1am giam nguy co mac mot s6 bénh nhu béo phi, tiéu duong, ung thu va cac
bénh tim mach [2, 3]. Do d6, mirc sit dung chét xo duoc khuyén nghi 1én dén 20 dén 35 g moi
ngay [4]. Ngoai ra chat xo dugc chirng minh ¢ thé 1am giam LDL-cholesterol va huyét ép,
diéu chinh lugng dudng trong mau, duy tri trong lugng co thé bang cach kéo dai cam giac no
va ciing dé ngan ngira t4o bon [5]. Lyu (Pinica granatum L.) dugc xem 1a mét trong nhiing
loai trai cay lau doi nhat va xuat hién sém nhét trong ché do an udng cua con ngudi [6]. Cac
thanh phan khong in duoc cua qua lyu duoc coi 1a phé liéu nhu vo va hat ¢ chira cac thanh
phan c6 hoat tinh sinh hoc cao hon so véi phan an duoc ciia qua [7]. B& vo lyu tir qua trinh
ché bién nuéc tréi cay chira mot s6 hop chét co hoat tinh sinh hoc, khoang chét va chét xo
phuc vu cho mét loat cac nhu cau dn uéng lanh manh caa con nguoi [8]. Bot vo qua lyu la mot
nguon nguyén ligu tot dé lam banh do c6 ham lugng polyphenol tong sb cao (1,261%) cing
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véi ngudn chat xo thyuc pham day hira hen (12,17%) va cac hop chat hiru co c6 loi cho sic
khoe gilp ngin ngira rdi loan tim mach, giam lwong duong trong mau, chong viém, chong
nhiém triing [9]. Do d6, viéc tan dung vo leu khong chi gitip ting gia tri san pham thuc pham
ma con gitip da dang hoa cac san pham trén thi truong. Viéc nghién cau phat trién banh
cupcake b sung vé qua lyu theo cac ti 1¢ khac nhau dé thay thé mot phan bot IGa mi gidp cai
thién cac gié tri dinh dudng cua banh cupcake ma khdng anh huéng dén cac dic tinh vat ly va
cam quan caa banh. Muc tiéu cia nghién ciru 12 sir dung bot vo qua lyu trong ché bién béanh
cupcake dé tao ra san pham vira c6 huong vi méi la, vira 1am ting gia tri dinh dudng nhu bd
sung thém cac chat khoang, chat xo, vitamin... nham dap tng nhu cau ciia ngudi tiéu dang.

2. PHUONG PHAP NGHIEN CUU

2.1. Quy trinh san xuat bot vé qua leu va khio sat thanh phan ciaa bat lta mi va bt vé
qua lgu

Bot vo qua lyu duoc chuan b theo phuong phap dwoc mo ta bai Ben-Jeddou va cong su
[10]. Qua lyu dwoc mua ¢ cho Cai Ring. Sau d6 vo qua lwu dugc tach ra khoi qua lyu, tiép
theo vo qua lwu duoc rira sach bang nude dé loai bo nhitng phan con dinh lai cua qua va tap
chat, sau d6 dé rdo nudc. Vo qua luu tiép tuc dugc cit thanh cac phan nho va 1am kho trong ta
say ¢ 50 °C trong 24 gio dén do am 14 - 15%. Tiép theo, vo qua luu s& duoc chuyén thanh bot
bang cach nghién trong may nghién va dwoc sang bang ray (0,5 mm). Bot vo qua luu duoc it
trong chai thity tinh day kin va bao quan cho dén khi sir dung va phan tich.

2.2. Khio sat dnh hwéng ciia bdt vé qué lwu dén chét lweng banh cupcake trong qua
trinh che bién

Bénh cupcake duoc 1am bing cach sir dung céc thanh phan duoc trinh bay trong Bang 1.
Bot vo qua lyu duoc st dung dé thay thé mot phan bot 1Ga mi vai ty 18 0, 4, 8, 12 va 16%.
Trong mot bat tron, 10ng do trang, dau an, sira tuoi it duong, vani dugc tron déu, sau dé ray
bot 1Ga mi vao va tron déu. Tiép theo, 10ng trang trimg va duong duge danh bing may danh
tring, sau d6 cho 10ng tring trang vira danh vao bat chtra long d6 trieng va tron déu. Cho 30 g
hén hop banh di chuan bi vao khudn béanh vai kich thudc khudn lan luot 1a: duong kinh trén
6 cm; duong kinh dudi 5 cm; chiéu cao 4,7 cm va nuéng trong 10 nuéng ¢ 130 °C trong
40 phut. Sau khi nuéng, lay mau banh ra khoi 16, & nguéi trong 1 gio rdi géi trong tdi PE cho
dén khi phan tich.

Bang 1. Trong lwong (g) ciia cac thanh phan cua banh cupcake két hop véi bot vo qua luu

Nguyén liéu 1am banh (g)
M3u banh e 1 PR \ . N < P Sira
Bot !ua Bot vo qua Pusng Lon’g do Lonq trang Vani Qau twoi it
mi luu (PPP)* trang trang an .
duong
Mau ddi
, 46,05 0,00 35 20,95 55,50 2 20 20
chiing
4% PPP 44,21 1,84 35 20,95 55,50 2 20 20
8% PPP | 42,37 3,68 35 20,95 55,50 2 20 20
12% PPP | 40,52 5,53 35 20,95 55,50 2 20 20
16% PPP | 38,68 7,37 35 20,95 55,50 2 20 20

*PPP: Bot vo qua luu (pomegranate peel powder)
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2.3. Phwong phap phén tich
2.3.1. Phuong phdp xdc dinh ty ¢ truong no

Thude do (0 - 200 mm, vernier caliper) dugc st dung dé do kich thude duong kinh va chiu
day) ctia cac mau banh. Ty ¢ truong nd duoc tinh bang cach sir dung cong thie sau day [11]:

Ty 1€ truong no = g

Trong do,

D: duong kinh ban dau (mm)

T: chiéu day ban dau (mm)
2.3.2. Phwong phap xdc dinh do cung

Cac mau banh sau khi nuéng duoc tién hanh do d6 cung biang thlet bi do ciu triic CT3,
su dung dau do 3F dé do o cing cua san pham cling vai cac thdng sé do nhu sau: ché do
thir mau: mot chu ky nén; Bién d6i luc: 10,0 g/cm?; Bo bién dang: 20,0 mm; Téc d truot:
2,0 mm/s) [12].

2.3.3. Phuong phdp xdac dinh mau (L, a’, b)

Po mau duoc thyc hién biang Hunter Lab Color Quest Il Minolta CR-400 (Konica
Minolta Sensing, Inc., Osaka, Nht Ban). Cac phép do mau dugc xéac dinh theo hé thong khong
gian mau CIELab [13] (Francis, 1998). Mau sic duoc biéu thi 1a L (mau trang); a (a+: xanh Ia
cay va a-: do); b (b+: xanh da troi va b-: vang).

2.3.4. Phuong phdp xdc dinh ham luong protein, lipid, xo, tro

Céc phuong phap AACC International dugc st dung dé xac dinh ham lugng tro (phuong
phap 08 - 01.01), protein (phuong phap 46 - 12.01) va ham lugng chat béo (30 - 10.01) cua
cac mau bot mi, bot vé luu va cupcake [14].

2.3.5. Danh gid cam quan

Danh gia cam quan vé mau sic, mii vi va trang thai san pham duoc thuc hién dua theo
phuong phap mo6 ta cho diem (TCVN 3215 - 79), str dung hoi dong cam quan gom 9 ngudi.

2.4. Phan tich théng ké

S6 ligu duoc thu thap va xi Iy bang phan mém thdng ké SPSS 20.0. Phan tich phuong
sai ANOVA duoc thuc hién dé danh gia sy khac biét gitra cac trung binh caa nghiém thac voi
muc y nghia la 0,05.

3. KET QUA VA THAO LUAN
3.1. Két qua khao sat thanh phan cia bt 1Ga mi va bt vé qua luu

Két qua phan tich nguyén liéu (bt IGa mi va bot vo qua huu) sir dung trong san xuat banh
cupcake dugc trinh bay trong Bang 2. C6 thé thay bot vo qua lyu c6 ham luong protein va
lipid thap hon bot lia mi nhung ham luong tro, xo cao hon khi so vei bot 1Ga mi. Két qua nay

cling gan gidng voi mot nghién ctru dugc thuc hién boi Mehder (2013) [15] vé hiéu qua cua
vo luu trong viéc cai thién cac dac tinh vat 1y, dinh dudng va cam quan cua banh mi khuén va
Urganci & Isik [16] vé dic diém chét lugng cua cupcake bd sung vé lru. Nhu vay bot vo qua
lyu nén duogc sur dung dé ting cudng chit xo va tro cho thuc pham [17].
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Ngoai ra, két qua & Bang 2 cho thay gié tri L va AL cua bot lia mi cao hon so véi bot vo
qua lyu nhung gia tri a va b cia bot vo qua heu lai cao hon so voi bot 1ta mi. Két qua nay cho
thiy mau sic bi anh hudong bai nhiéu yéu té bao gom loai trai cay va mac d6 chin. bac biét
trong qué trinh 1am khé vo, vé phai chiu nhiét do nhat dinh gay ra sy bién d6i mau phi enzyme.

Bang 2. Két qua khao st thanh phan caa bot lda mi va bot vo qua leu

Chi tiéu Bot l0a mi Bo6t vo qua luu
Protein (%) 10,63 £ 0,152 3,44 0,05
Tro (%) 0,62 +0,01° 5,42 + 0,012
Lipid (%) 1,43+ 0,022 0,93 £ 0,03
Am (%) 12,28 + 0,082 9,23 +0,08°
Xo (%) 2,21+0,01° 12,32 + 0,012
L 109,88 + 0,46° 85,46 + 1,11°
a" 2,34 0,09 4,54 0,512

b 9,81 0,32 27,130,932

AL 99,30 + 0,942 74,55+ 1,11°

Céc s liéu trong bang 1a gié tri trung binh caa 3 1an lap lai; cac chir céi a, b thé hién su khéac biét
¢ y nghia gifta cac gid tri trong cung 1 hang & muc y nghia P < 0,05.

3.2. Anh hwéng ciia bdt vé qua lwu dén chét lwong banh cupcake trong qua trinh ché bién

Trong qua trinh phdi tron, dé c6 dugc ty 1¢ bot vo qua lyu thich hop dé sir dung trong qua
trinh ché bién banh cupcake thi didu kién can va du Ia ty 1 phdi tron phai bao dam san pham
dat gi4 tri dinh dudng can thiét boi san pham béanh cupcake 1a mét trong nhitng san pham ma
yéu t6 dinh dudng ludn ding hang dau.

Thi nghiém duoc thuc hién & 5 mirc d6 phéi tron khac nhau twong tng véi 5 nghiém thic
va 3 1an 13p lai cho mdi nghiém thirc. Bot vo qua luu s& duoc phdi tron véi 5 mire d6 phéi tron
khéc nhau 1a: 0%, 4%, 8%, 12% va 16%. O thi nghiém nay c6 11 chi tiéu theo ddi lan luot la chi
tidu chidu day, duong kinh, ty 1é truong né, do6 cing, mau (L, a, b), ham luong tro, xo, protein,
lipid, carbohydrate va danh gia cam quan (mau sac, mdi, vi, Cau triic) va c&c chi tiéu nay duoc
xem nhu mét trong nhiing tiéu chuan dé chon ra ty 18 bot vo qua lyu phéi tron thich hop.

3.2.1. Puong kinh, chiéu day va ty 1é truong no

Bang 3 cho thay, tang ham lugng bot vo qua luu trong cac nghi¢m thuc dan dén sy giam
vé gia tri chiéu day san pham. Ngoai ra, gia tri duong kinh c6 xu huong giam va gia tri ty 1¢
truong nd c¢6 xu hudng tang. Cu thé 1a khi b sung bot vo qua luu thi gid tri chiéu day ¢ nghiém
thirc As (20,33 + 0,15) thip hon so vai nghiém thire A; (36,10 + 0,80) va khéc biét c6 y nghia
thong ké (P < 0,001). Mit khac, khi tang lugng bot vo qua lyu thi gia tri dwong kinh ¢ nghiém
thuac A1 (53,90 £ 0,88) cao hon so véi nghiém thic As (50,53 + 0,60) va khac biét c6 ¥ nghia
thong ké (P < 0,001), song song do ty |é truong né c¢6 xu hudng ting tir A; (1,49 + 0,04) dén
As (2,48 + 0,04) va khac biét co y nghia thdng ké (P < 0,001). Kha ning trwong né caa banh
cupcake la do kha nang gitr khi cua bot nhao trong qua trinh nudéng va kha nang hinh thanh
mang ludi gluten cua bot mi gilp ngén khi thoat ra trong qua trinh nudng va cho phép bot no
ra [18]. Khi thay thé bot mi bang nguyén liéu gidu xo nhu bot vé qua lyu, ham lugng gluten
giam dan dén mang ludi gluten yéu, cac bot khi thoét ra ngoai lam banh no kém. Két qua nay
ciing twong dong véi nghién ctu ciia mot sé tac gia khéc, khi banh cupcake duoc bd sung véi
muc d6 ting dan ciia bot vo cam, bot vo khoai tay [19] va bot bi do [20].
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Bang 3. Két qua khao sat anh huang caa bot vo qua lyu dén duong kinh, chiéu day
va ty I¢ truong né ctia banh cupcake

Nghiém thirc Puong kinh (mm) Chiéu day (mm) Ty € truong né
A1 53,90 + 0,88° 36,10 + 0,80° 1,49 £ 0,042
Az 51,43 £0,72° 22,80 + 0,40° 2,25 +0,02°
As 50,84 £ 0,48? 20,90 + 0,532 2,43 +£0,04°
Aq 50,79 £ 0,172 20,40 £+ 0,26° 2,48 £ 0,04°
As 50,53 + 0,60? 20,33+0,152 2,48 £ 0,04°

Céc s6 lieu trong bang la gié tri trung binh cua 3 lan lap lai

Céc gié tri c6 mau tu gidng nhau khdng khac biét vé mat théng ké ¢ do tin cay 95%

A1 0% botvo qua luu Az 4% botvo qualuu Az 8% botvo qualuu  As: 12% bot vo qua luu
As: 16% bot vo qua luu.

3.2.2. B¢ cung

Do ciing cua cac nghiém thirc Aq, Az, As, As, As duoc thé hién trong Bang 4. Viéc ting
ham luong bot vo qua lyu din dén céc gia tri do cing cua cac nghiém thire co xu hudng ting
dan tir A1 (97,00 % 2,00) dén As (433,00 * 27,40) va khéc biét c6 y nghia théng ké (P < 0,001).
Nghiém thie dbi ching A (0% bot vo qua luu) c6 gia tri 6 cing thap hon so véi cac nghiém
thirc ¢6 bo sung bot vo qua leu. Nhin chung, theo phan tich nay khi b sung thém bot vo qua lyu
s€ lam tang dg cung cua san pham 14 do khi ting bot vo lyu ham lugng gluten trong bot mi giam
dan dén do x6p cua banh giam nén do cung ting. Két qua nay ciing giong véi mot nghién ciru
dugc thuc hién boi Uysal va cong su (2007) [21]; cac tac gia tuyén b rang c6 méi twong quan
truc tiép gitra do cting cia két ciu va ty 18 phan trim ham luong chit xo dwoc thém vao san
pham banh di ché bién. Ham lugng xo cao trong bot vé qua luu ¢6 thé canh tranh nudc véi mang
ludi gluten, khién mang ludi gel tro' nén kho cing va kém dan hoi, déo dinh. Day ciing co thé la
ly do khién d6 ciing caa banh khi b sung bot vo qua lyu tang. Cansu & Isik (2018) ciing chi ra
rang, viéc tang ty 1& vo lyu trong banh 1am tang gi tri 6 cting cua két cau banh [22].

Bang 4. Két qua khao sat anh huong cua bot vo qua lyu dén d6 cing cia banh cupcake

Nghiém thic bo cung ( glcm?)
Aq 97,00 £ 2,002
A 228,83 +9,39°
Az 272,67 + 3,06°
Ay 276,67 +1,53°
As 433,00 * 27,40¢

Céc s6 lieu trong bang 1 gié tri trung binh cua 3 lan lap lai

Céc gia tri c6 mau tw giéng nhau khong khac biét vé mit thong ké & do tin cay 95%

A1: 0% botvoqualuu Az 4% botvo qua luu  As: 8% bot vo qua luu  As: 12% bot vo qua luu
As: 16% bot vo qua luu.

Xét twong quan hdi quy don bién: c6 phuong trinh twong quan vé Y cing = 71,983Xiy 1e bot
vo qua hu+45,683. Gia tri R = 0,941 cho thiy anh hudng ciia lwong bot vo qua lyu ¢d quan hé chat
ché véi do cang. Gia tri R2 = 0,886 cho thay anh huéng cia luong bot vo qua luu 1a 88,6% con
lai 12 cac yéu té khac. Tir phuwong trinh cho thay lwong bot vé qua leu ty 16 thuan véi do cang.
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3.2.3. Mau sdc (L, a, b)

Tir két qua phan tich thong ké & Bang 5 cd thé thay, (mg voi ham luong bd sung bot vo
qua lyu ting dan thi gia tri do sang (L), gia tri b va AL cua cac nghiém thic ¢6 xu huéng giam,
con giatri a lai c6 xu hudng ting. Cu thé, do sang (L) giam tir A1 (86,06 + 0,50) dén As (53,20
+ 0,39) va c6 khéc biét y nghia thong ké (P < 0,001). Gi4 tri b giam xudng tir nghiém thic A;
(31,27 £0,21) dén nghiém thirc As (19,48 + 0,28) va khac biét c6 y nghia thong ké (P <0,001).
Gia tri AL ciing c¢6 xu hudng giam xudng tir nghiém thac A (-19,67 £ 0,49) dén nghiém thic
As (-52,52 + 0,40) va khac biét c6 y nghia thong ké (P < 0,001). Nguoc lai, gié tri a ¢6 xu
hudéng ting 1én ¢ nghiém thirc As (8,71 % 0,64) so Vi nghiém thie d6i chitng A; (4,15 + 0,30)
va khéc biét c6 ¥ nghia théng ké (P < 0,001). Viéc nay ching minh rang cang ting luong bot
v6 qua lyu thi gid tri do sang (L) giam va ting gié tri a do mau sic ty nhién cia bot vo qua luu,
AL gidam do mau cua bot vo qua luu lam cho banh cupcake bi sam mau hon. Két qua nay cling
gidng véi mot nghién ctru duoc thuc hién boi Cansu & Isik (2018), tac gia tuy@n b rang gia
tri L va b cua vun banh va vo banh giam khi tang lugng vo qua luu [22].

Bang 5. Anh huang cia ty 1é bot vo qua lyu bo sung dén mau sic (L, a, b) caa banh cupcake.

Nghiém thuc L a b AL
Aq 86,06 * 0,50° 4,15 + 0,30? 31,27 £ 0,214 -19,67 +0,49¢
A; 63,35 + 0,44¢ 6,60 + 0,88° 22,07 +0,58¢ -43,00 £ 0,73¢
Az 55,70 = 0,40° 7,57 £0,37° 21,48 £0,42° -51,14 +0,86°
Ay 54,00 + 0,33° 8,63 £ 0,35° 20,20 £ 0,21° -51,69 + 0,29%
As 53,20 £ 0,39° 8,71 £ 0,64° 19,48 £ 0,282 -52,52 + 0,40?

Céc sb lieu trong bang 1a gi4 tri trung binh cua 3 Ian 13p lai.

Céc gié tri c6 mau tu gidng nhau khdng khac biét vé mat théng ké ¢ do tin cay 95%

A 0% botvoqualuu Az 4%botvoqualuu  As:8%botvoqualuu  As: 12% bot vo qua lyu
As: 16% bot vo qua luu.

3.2.4. Thanh phan dinh dwéng

Gi4 tri dinh dudng cua cac nghiém thic thé hién trong Bang 6 cho thay rang voi ham
lwong bot vo qua luu bd sung cang ting thi ham lwong tro, xo cua cac nghiém thac c6 xu
hudng ting, ham luong protein, lipid va carbohydrate co xu huéng giam. Cu thé 1a khi khong
bé sung bot vo qua lyu thi ham lwong tro ¢ nghiém thirc d6i ching A; (1,74 £ 0,01) thap hon
s0 vai nghiém thie As (1,93 + 0,02) va khéc biét c6 ¥ nghia thong ké (P < 0,001). Bén canh
d6, ham lugng xo ciing c6 xu hudng ting dan khi tang lugng bot vo qua lyu tir nghiém thic
A; (0,51 £ 0,00) dén nghiém thirc As (1,46 = 0,02) va khéc biét c6 y nghia thong ké (P < 0,001).
Nguoc lai, ham lwong protein ¢6 xu huéng giam dan & nghiém thic As (11,95 + 0,03) so voi
nghiém thirc d6i chiing As (12,42 + 0,02) va khac biét co ¥ nghia thong ké (P < 0,001). Ham
luong lipid ¢6 xu huéng giam dan & nghiém thirc ddi ching Aq (18,24 + 0,00) so vai nghiém
thirc As (18,16 + 0,00) va khac biét co y nghia théng ké (P < 0,001). Song song d6 ham luong
carbohydrate cling ¢c6 xu hudng giam & nghiém thuc As (53,77 £ 0,00) so véi nghiém thire dol
chimg A: (56,76 + 0,01) va khac biét co y nghia thong ké (P < 0,001). Két qua nay cling gidng
voi mot nghién ciru dugc thuc hién boi Lotfy va Barakat [23]; tac gia tuyén bd rang ham lugng
tro va chat xo cta banh sponge cake tang dang ké so v&i mau doi chimg. Ngoai ra, ham luong
protein c¢6 xu huéng giam c6 thé 1a do ham lugng protein trong bot vo qua luu (3,44%) thap hon
S0 V&i bot Ia mi (10,63%) va ham lugng lipid giam tir nghiém thirc A; dén nghiém thirc As ciing
¢6 thé 1a do ham lugng lipid trong bot vo qua huu (0,93%) thap hon so vai bot Ida mi (1,43%).
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Bang 6. Anh huong cua ty 1¢ bot vo qua lyu bd sung dén ham lugng dinh dudng cua banh cupcake.

Nghiém thirc Tro (%) Xo (%) Protein (%) Lipid (%) Carbohydrate (%)
Aq 1,74 +0,01* | 0,51 +0,00* | 12,42+0,02¢ | 18,24 +0,00? 56,76 + 0,01¢
A; 1,81+0,01° | 0,77+0,02° | 12,42+0,01% | 18,24 + 0,00 56,74 + 0,00¢
Az 1,82+0,00° | 1,03+0,02¢ | 12,34 +0,02° | 18,23 +0,00° 56,73 + 0,00¢
Ay 1,84 £0,00° | 1,28 +0,00¢ | 12,21 +0,01° | 18,20 +0,01° 55,75 + 0,00°
As 1,93+0,02¢ | 1,46+0,02¢ | 11,95+0,03* | 18,16 +0,00? 53,77 + 0,002

Céc s6 liéu trong bang la gia tri trung binh caa 3 l1an lap lai.

Céc gia tri c6 mau ty giéng nhau khong khac biét vé mat théng ké & do tin cay 95%

A1 0% bot vo qua luu Az 4% bot vo qua luu  As: 8% bot vo qua luu  As: 12% bot vo qua luu
As: 16% bot vo qua luu.

3.2.5. Két qud ddnh gid cam quan

Sau khi banh cupcake dugc nudng va dé nguoi, tién hanh danh gia cam quan nham tim
ra san pham ¢ tinh chét cam quan t6t nhat. Két qua duoc trinh bay ¢ Bang 7 bao gom céc chi
tiéu vé mau sac, mui, vi va cau trac duoc xép theo thang diém 5.

Mau sdc: két qua & Bang 7 cho thay diém cam quan vé mau sic dao dong tir 1,00 dén
3,83, ¢6 xu hudng giam tir A; dén As va gitra cac thong s6 ¢6 su khac biét c6 ¥ nghia thong ké
(P <0,001). Nghiém thire As (1,00 + 0,00) co diém ‘cam quan thap do mau sic cua bot vo qua
lyu c6 mau kha sam nén 1am anh huéng dén mau sic caa san pham.

Mui: két qua dao dong tir 2,17 dén 4,00, c6 xu huéng giam tir A, dén As va giita cac
thong s ¢6 su khac biét c6 ¥ nghia thng ké (P < 0,001). Két qua cho thay nghiém thirc A, so
Véi cac nghiém thirc khéc c6 khac biét vé mat y nghia thong ké & mie do tin cay 95%. Diém
cam quan vé mui & nghiém thac A, (4,00 % 0,00) cao hon cac nghiém thirc khac do nghiém
thac Az ¢6 mui thom cta bot 1Ga mi va bot vo qua luu, mui huong nay ciing hai hoa va dac
trung cho san pham. Nghiém thirc A; (2,17 % 1,17) ¢ diém cam quan vé mui thap nhat do
nghiém thiic ndy chwra dugc bo sung thém bot vo qua luu nén khong mang muii thom dic trung
cua san pham béanh cupcake b sung bot vo luu.

Vj: xét dac tinh cam quan veé vi, két qua dao dong tir 1,67 dén 4,00, c6 xu hudng giam tir
Az dén As va giita cac thdng sb c6 su khac biét c6 y nghia théng ké (P < 0,001). Trong d6
nghiém thic Az co diém cam quan vé vi cao nhat (4,00 + 0,00) so véi cac nghiém thirc con
lai; nguy@n nhan la do ty 18 phdi tron bot vo qua lyu thich hop nén tao ra san pham c6 vi rat
hai hoa va dic trung. Nghiém thic As ¢6 diém cam quan vé& vi thip 1 do ty 18 bot vo qua lyu
phdi tron nhiéu (16% bot vo qua lyu) nén san pham c6 vi chat va khé chiu.

Cdu trdc: diém cam quan vé ciu trac dao dong tir 1,00 dén 3,33, c6 xu huéng giam tir
A, dén As va giita cac thong sb c6 su khac biét c6 ¥ nghia théng ké (P < 0,001). Trong d6
nghiém thirc Az c6 diém cam quan vé cau tric 1a 3,33 £ 0,52, cao hon cac nghiém thirc khac.
Nguyén nhan la do A, cd ty Ié phdi tron bot vo qua luu phi hgp nén tao ra san pham c6 cau
trdc t6t hon so véi cac nghiém thirc ¢6 b sung bot vo qua leu khac. Nghiém thic As c6 diém
cam quan vé cau trc thap nhat 1a do ty I bot vo qua luu phdi tron qua nhiéu (16%) nén san
pham c6 cau trac khd, cing.

Xeét vé tinh chat cam quan mau sic, mui, vi va cau tric thi nghiém thiic Az (4% bot vo
qua lyu) dugc xem la nghiém thirc ¢4 kha nang dugc va thich nhat, vi nghiém thirc A, c6 diém
cam quan vé& mau sic, mui, vi va cau tric cao nhat so véi cac nghiém thuc cé b sung bot vo
qua lyu.
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Bang 7. Két qua danh gia cam quan vé mau, mui, vi va cau tric cia san pham banh cupcake

Nghiém thuc Mau sic Mui Vi CAu tric
Ay 3,83+ 0,41° 2,17 £1,17° 3,50 % 0,55¢ 3,00 £ 0,00°
A 2,00 + 0,00° 4,00 £ 0,00° 4,00 + 0,00¢ 3,33 £0,52°
Az 2,00 + 0,00° 3,00 + 0,00° 2,50 + 0,55" 2,33 +0,52°
A4 1,00 £ 0,00? 2,50 £0,55® | 2,00+ 0,00 2,00 + 0,00
As 1,00 + 0,002 2,33 £0,52% 1,67 0,522 1,00 + 0,00?

Céc s6 liéu trong bang la gia tri trung binh caa 3 lan lap lai.

Céc gia tri c6 mau ty gidng nhau khong khac biét vé mat théng ké & do tin cay 95%
Ai1:0%botvoqualuu Az:4%botvoqualuu As:8%botvoqualuu  As: 12% bot vo qua luu
As : 16% bot vo qua huu.

4. KET LUAN

Nghién ctru da st dung bot vo qua luu trong san xuat banh cupcake va tién hanh khao sét
anh huong cua ty 18 bo sung bot vo qua lyu dén tinh chét vat 1y, hoa hoc, dinh dudng va cam
guan cta san pham banh cupcake. Két qua cho thiy khi ting dan ty 1& bot vo qua luu, gia tri
duong kinh, chiéu day cua banh giam va ty 1¢ truong né, do cimg ting dan. Hon nita, vé do
sang (L), gia tri b, gia tri AL s& giam va gia tri a taing. Bén canh do, viéc b6 sung thém bot vo
qua lyu lam giam nhe ham luong protein, lipid va carbohydrate nhung lai lam tang ham lugng
tro va chét xo cho san pham. Nhin chung, két qua danh gia cam quan cho thay rang nghiém
thirc b6 sung 4% bot vo qua heu 1a thich hop dé san xuit banh cupcake.
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ABSTRACT

STUDY ON THE EFFECT OF POMEGRANATE PEEL POWDER ADDITION ON
CUPCAKES' PHYSICO-CHEMICAL AND SENSORY PROPERTIES

Nguyen Kim Dong*, Nguyen Minh Tri, Nguyen Van Ba, Ha Phuong Thao,
Nguyen Thi Thu Thao, Vo Thi Kien Hao, Le Nguyen Tuong Vi
Faculty of Applied Biology, Tay Do University, Can Tho City
*Email: nkdong@tdu.edu.vn

The pomegranate is considered one of the oldest and earliest fruits in the human diet.
Pomegranate is famous for its nutrition, mineral, and fiber content. In this study, the use of
pomegranate peel powder instead of wheat flour in cupcakes was made. Pomegranate peel
powder was used in the cupcake recipe at different levels (0%, 4%, 8%, 12% and 16%). The
effect of pomegranate peel powder on cupcakes' physical, chemical, nutritional, and sensory
properties was analyzed. The results show that as the amount of pomegranate peel powder
increased gradually, the diameter and thickness of the cake decreased, and the expansion ratio
and hardness increased. Furthermore, as brightness (L) and b decreased, the value of a*
increased. Besides, the addition of pomegranate peel powder increased the ash and fiber
content, while the protein, lipid, and carbohydrate content decreased slightly with the increase
of pomegranate peel powder. The sensory evaluation results found that 4% pomegranate peel
powder used in treatment A2 was an appropriate ratio for cupcake production. As a result of
this study, cupcakes were significantly improved in terms of physical, chemical, nutritional,
and sensory properties when combined with pomegranate peel powder.

Keywords: Cupcakes, wheat flour, pomegranate peel powder, fiber.

86



