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TOM TAT

Nghién ctru nay khao sat anh hudng cia viée thay thé mot phan md bang bot dau lang & ty 16 khac
nhau dén cac tinh chat cua pate wrc ga. Cac ty 16 md so vai thit e ga duoc khao sat dé 6n dinh ciu tric
san phim va chon mau pate ¢6 ty 1é md 30% lam mau chuan. Thay thé m& trong cong thirc méu chuén
bang bot dau ling & cac ty 1& 10%, 15%, 20%, 25% va 30% (w/w). Phan tich cdc chi ti€u do 4 4m, kha
ning giit nudc, giit béo, két cau, luu bién, mau cua cic miu pate trude va sau 45 ngay bao quan. Két
qua cho thay bot dau lang ¢6 anh huong dén tinh chat cua pate rc ga. Thi nghiém véi cac ty 1¢ thay thé
bot lang ting dan cho thay do a am giam, kha néng gilr nu6e va béo tang. Do cung va do phét tang dan
theo ty 1¢ thay thé, d6 dinh mau chuan cao nhat. Sau bao quan, két cau bién ddi dang ké. Cac tinh chét
Iuwu bién thay ddi 16 rét gitta cac mau trude va sau bao quan trong d6 module dan hdi G’ cao hon module
nhét G”. Mau séc pate sim dan, do sang giam sau 45 ngay, thién vé sic td do va vang. Panh gia cam
quan thi hiéu x4c dinh miu c6 ty 1¢ thay thé 15% c6 diém yéu thich chung cao nhit dugc phan tich dinh
dudng voi mire ning luong thap hon so v6i san phdm trén thi trudng va kiém nghiém vi sinh cho két
qué an toan.

Tir khod: Pate trc ga, bot dau lang, thay thé béo, pate e ga ddu lang, pate giam béo.
1. MO DPAU

Hién nay, pate 14 san pham phd bién trong thi truong db hop thit. Tuy nhién, ching c¢6 ham luong
chat béo khoang 30%, didu nay co tac dong tiéu cuc dén stc khoé nguoi tiéu dung [1]. Dic biét, lugng
chit béo bdo hoa cao co trong cac san pham thit c6 lién quan dén ty 16 méc cac bénh khong lay nhiém
khac nhau bao gdm tiéu dudng, ham lugng chét béo cao trong méau, viém nhim, rdi loan chtc ning noi
mo, stress, hoi ching chuyén hoéa, béo phi va dac biét 1a cac bénh tim mach [2]. Tuy nhién, chit béo
d6ng vai tro chinh trong viée duy tri cac dic tinh cam quan, cong nghé va két cau, 6n dinh oxy héa va
san xuét cac hop chéat thom [3]. Vi su lo ngai vé chat béo bio hoa trong thit, nhidu nghién ctru vé cac
chét thay thé chat béo dd dwoc tién hanh nhim 1am giam luong chét béo bdo hoa, ddng thoi cai thién
céu trac san pham [4]. Trong cac nghién ciru ndy, cac loai protein c6 ngudn gdc thyc vét nhu protein
dau nanh, gluten lia mi, protein cac loai dau da dugc st dung lam chét thay thé béo trong nhiéu loai
thuc phém v6i kha nang hoa tan, nhii ho4, tao gel [5]. Mot trong s6 do, dau lang 1a thyc phém ¢6 ham
lugng protein cao (21-31%) duoc str dung lam nguyén liéu trong cong nghiép thuc phdm nhu chat lam
dic, chat két dinh, chét tao gel hodc chét on dinh [6]. Cu thé, nghien ciru cuia Momchilova va cong sy
(2019) danh gia kha nang str dung bot déu lang lam chat thay thé chét béo  trong pate thit dong hop. Bot
déu lang va inulin duoc b sung vao mau pate, cho thay bot dau lang c6 thé thay thé den 30% ham lugng
mé ma van duy tri cac dic tinh ket céu [7]. Thanh phan protein trong dau lang chira tat ca cac axit amin
thiét yéu (39,3 g axit amin thiét yéu trén 100 g protein) va rt giau lysine, leucine, arginine, aspartic va
axit glutamic [8]. Vi vay, nghién ctru dung ddu lang nhu la thanh phén thay thé m& trong pate khong
nhimg giam ham lugng beo, bd sung cac axit amin thiét yéu nang cao gié tri dinh dudng ma con 6n dinh
két cau ciia san pham.

Nghién ctru cung cip nhan dinh téng quan vé sy anh huéng cua bot dau lang ¢ cac ty 1¢ khac nhau
dén chi tiéu chét lwong cua pate tre ga. Bot ddu lang duge s dung nhu mot nguén protein véi muc dich
lam giam lugng chét béo trong san phim. Qua d6, dé ra dwoc mot hudng di trong viée lya chon ngudn
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protein bd sung vao pate rc ga va tinh ng dung vao thyc tién san xuat, nang cao gia tri dinh dudng ddi
v&i san pham pate noéi riéng va thuc pham noéi chung.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Thit (rc ga, m& lon, hanh tiy va cac gia vi duoc mua méi mdi lan thi nghiém tir ctra hang Béch
Hoéa Xanh (T6 Ngoc Van, Thu bire). Tat ca nguyén ligu déu ddam bao do twoi va dat ti€u chuén vé sinh
an toan thuc pham. Thit Grc ga va m& dugc rua sach va cat nho trude khi ché bien.

Pau lang kho dugc xay min bing may xay Perfect PF-X06 xuét xir Trung Qudc. Sau khi xay, bot
déu lang dugc bao quan trong hop nhya chira goi hut 4m va duoc gitr ¢ nhiét d6 4 °C trong ngan mat tu
lanh dé duy tri chat lugng, st dung dudi dang kho trong vong 1 thang.

Tinh bot bién tinh E1414 (Acetylated distarch phosphate) duge cung cip boi ctra hang phu gia
thuc pham Green Planet. Bao quéan trong hop nhya c6 chira goi hut am silicagel, nhiét do ti mat 1-4 °C,
st dung trong vong 1 thang.

2.2. Phuong phap nghién ctru
2.2.1. Quy trinh tgo pate trc ga

Céc mau pate trc ga trong nghién ctru duge san xut theo quy trinh bit ddu bang viéc xay thé thit
{rc ga va m& twoi di cit nho va chan qua nude 100 °C, 30 gidy & téc d6 thap dé chuan bi cho viéc xay
min. Sau d6, bot dau ling va cac nguyén liéu khac dugc xay min véi hon hop, dam bao nhiét do khong
vugt qua 50 °C dé tao ra hdn hop dong nhat. Tiép theo, hdon hop pate duoc rot vao hop da va day nap
kin. Sau khi bai khi bang hoi nudc nong, hop duge ghép mi dé ngan ngira xam nhiém vi sinh vat. Cubi
cung, cac hop pate duoc tiét tring ¢ 121 °C trong 15 phut dé dam bao san phdm an toan va 6n dinh.
Trong d6, mau di chiing c6 ty 16 m& chiém 30% (LPO) tong khéi lugng thit (rc ga va md. Trong cac
mau khao sat & Bang I, bot dau ling duoc sir dung dé thay thé mé& voi ty 1€ 10%, 15%, 20%, 25% va
30% (w/w)

Bang 1. Cong thirc pate trc g véi cac ty 18 thay thé m& biang bot dau ling

Nguyén li¢u | Ponvi | LPO | LP10% | LP15% | LP20% | LP25% | LP30%
Uc ga g 42
Mo g 18 16,2 15,3 14,4 13,5 12,6
Bot dau lang g 0 1,8 2,7 3,6 4,5 5,4
Nudc g 37,5
Hanh tay g 16,5
El414 g 3
Mubi g 1,05
Puong g 0,9
Bot ngot g 0,45
Bot toi g 0,45
Tiéu g 0,15
Nitrite g 0,009

* LP0: mdu doi chitng; LP10, 15, 20, 25, 30%: Cdc mdu pate ikc ga, trong dé twong
ung 10, 15, 20, 25, 30% mo dwoc thay thé bang bot dau lang

2.2.2. Phuong phap phdn tich cac ddc tinh hoa Iy
D¢ am
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D% 4m dugc phan tich theo phuong phap AOAC 925.10 [9], theo d6 mAu dugc sy dén khdi lugng
khong d6i va d6 am duogc tinh theo cong thice:

W (%) =

‘Trong do: m;; Khéi luong mau va dia petri trude khl sdy (g); my: Khéi lwong méu va dia petri sau
khi say (g); m: Khoi lugng mau dem say (g)

Kha nang giir nuoc, giir béo
Ly tam mau pate & 7000 rpm trong 15 phut. Phan chét long tach ra dugc siy & 105 °C dén khi lugng
khong doi. Kha nang giit nudc (WHC) va kha nang gilt béo (OHC) duogc tinh theo cong thie [10]:

P, — P, — (my—

WHC (%) = (1— L P(mz m°)) x 100%
Py — P> — (m —

OHC (%) = (1 — —2 P(ml M) ) 100%

~ Trong do: P Khéi luong éng trude khi ly tam (g); Pa: Khéi lwong 6ng d loai nudgce va beo (g); P
Khoi lurgng mau pate; mo la khQi luong dia petri (g); m; 1a kh(}i lugng dia trudce khi say (g); m» 1a khoi
lugng dia sau khi say (g); F: Phan traim md trong cong thirc mau pate (%).

Phdn tich mau

~ Phép do dugce thyc hién bang may do mau cAm tay CR- 400 Konica Minolta. Cac thong s6 mau

sac dugc do bao gom cac gia tri L, a" vab".

Phirong phdp phan tich két ciu

Dic tinh két cdu TPA dugc phén tich bang may do céu‘trﬁc BROOKFIELD CT3, sir dung dau do
hinh noén. Xac dinh d6 clrng, do phét va d§> bam dinl} bao gom hai giai doar} trong d6 lyc duogce ghi lai
theo thoi gjan. Dit liéu duoc thu thélp voi toc d 50 dién}/s. Trong giai doan dau, mau thir dugc dat trong
vat chira cO diph hinh nén nguoc, dau do nhing vao mau thir & d6 sau 12 mm. Trong giai doan hai cia
thtr nghiém, dau do di chuyén theo huéng ngugc lai [11].

Phuwrong phdp phén tich heu bién

Céc tinh chét luu bién cua pate dugc do bang thiét bi phan tich Thermo Scientific HAAKE
RheoStress RS1. Thi nghiém dugc tién hanh voi duong kinh dia do 35 mm, khoang cach hai dia 1 mm,
nhiét do do ’méu kiém soat ¢ 25 9C £ 0,2 °C. Kiém tra tan s6 dong d}roc thuc hién béqg cé’ch ap dul}g
mot ing suét~kh61~1g d6i 16=5 Pa quqc xac dinh trude trong vung tuyen tinh, trén mot tan so tir 0.1 dén
10 Hz cho moi mau. Cac thong so dugc xac dinh gom module luu trit (G’ Pa), module ton that (G” Pa)
va pha goc 6 dugc thu thap va xu 1y [12].
2.2.3. Phuwong phap danh gia cam quan

Phuong phap cam quan cho diém thi hiéu dugc str dung dé danh gia mtrc d6 chip nhan véi cua 60
ngudi thir theo thang diém 9 véi cac tiéu chi mau sic, két cau, mui, vi va mirc d6 yéu thich chung [13].

2.2.4. Phuong phap phan tich gia tri dinh duong

Mau dugc giri phén tich tai Cong ty TNHH Eurofins Séc Ky Hai Pang -Trung tim kiém nghiém
va giam dinh thyc phim va méi truong tai duong D6, B. D1, Long Thanh My, Quan 9, TP. Ho Chi
Minh. Chi s6 ning lwong duge tinh theo FAO (2003). Ham luong carbohydrate, xo téng va xo hoa tan
duoc xac dinh theo phuong phap AOAC 991.43, chét dam duogc xac dinh theo TCVN 10034:2013, chét
béo, tro téng dwoc xac dinh theo phuong phéap ciia FAO (1986).

2.2.5. Phuwong phap phan tich cac chi tiéu vi sinh
Chi tiéu vi sinh dwgc phan tich dya trén Tiéu chuan qudc gia vé thit hop TCVN 7048:2020 [14].
2.2.6. Phirong phdp phan tich sé liéu

S6 liéu dugc xur ly théng k€, phén tich phuong sai mot yé}l td ANOVA. Céc gia tri trung binh, d¢
l&ch chuan, phuong sai, hé s6 twong quan, do thi dugce xtr Iy bang phan mém Minitab ver 21 va phan
mém Excel 2019.
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3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia vige thay thé mé bang bot diu Ling dén tinh chét héa 1y ciia pate trc ga

Két qua trong Bang 2 cho théy viéc thay thé m& bang bot dau lang tir 10-30% lam cho d6 4m ctia
pate giam dang ké so véi mau ddi chung, xu huong giam khi tang ty 1€ bot dau lang. M& dugc lam sach
va chan qua nudc soi trude khi ’xay nén c6 do am la 14,1+0,34%, cao hon so v6i bot ddu lang c6 d6 4 am
14 9,44+0,23%. Tir d6, thay thé m& bang bot dau ling trong pate tic ga véi ty 1é cang cao, dd 4m pate
cang giam.

Mau ddi chimg c6 WHC thip nhét (78,46%) va WHC tang khi ting ty 1& thay thé do gia ting ham
luong protein. Qua trinh xtr 1y nhiét chuyén dbi trang thai protein nhét sang ma tran gel lién két ba chidu
v6i nhau trong qua trinh ché bién thit [15]. Khi qua trinh tao gel xay ra, WHC ciia thye phim gia tang
bang cach giit nudc trong mang ludi gel [16]. Sau 45 ngay bao quan, WHC clia cac mau pate déu giam
do tuong tac protein-protein lién két cac nhom phan cuc v6i nhau, lam suy yéu cac vi tri lién két nude.
Nude duge giai phong va nudce tu do ¢ thé bi gitr lai mot cach long 1éo trong nén protein do hiéu tng
khong gian [17]. Tang cudong ham luong protein do bot déu lang co thé cing c6 mang ludi gel, tang kha
nang lién két nude trong thoi gian bao quan. Thoai hoa gel tinh bot ciing gay tach nudce khdi pate nén
can xem xét ty 1¢ thay thé phu hop.

OHC tang dan theo ty 1¢ thay thé, cing xu huéng véi WHC. OHC ciia mau dbi chimg thip nhét
(5,98%) do c6 ham luong md cao, mang protein thit tre ga khong c6 kha niang bao boc hoan toan chét
béo. Giam ham lugng chat béo, gia ting ham luong protein tao thanh hé nhii twong bén virng, 1am bén
mang ludi gel, ngan sy két ty va that thoat chit béo. Sau 45 ngay, WHC giam, dong nghia twong tac
giita protein- nudc mét di mot phan, mang ludi gel protein co lai, cung c6 lién két ky nude giita protein-
lipid, OHC khéng bi anh huong.

Bdng 2. Két qua d6 4m, WHC, OHC cua cic mau pate trc ga

Miu PoAm (%)  WHC truée (%)  WHCsau (%)  OHC truée (%)  OHC sau (%)

LPO 74,20+0,40° 78,460,471 74,8043 46 5,98+0,16f 5,8940,09
LP10%  73,04+0,17° 84,4940,43¢ 81,8740,45 6,730,03¢ 6,68+0,19¢
LP15%  72,90+0,64% 87,42+0,174 83,39-0,19 7,18+0,02¢ 7,3340,129
LP20%  72,82+0,23%¢ 90,8640,35¢ 88,9940,70° 7,78+0,06° 7,8140,25¢
LP25%  72,33+0,42¢ 92,08+0,24 90,43%1,13 8,26:£0,03" 8,30+0,05°
LP30%  72,20+0,17¢ 95,310,36° 92,67+0,54* 9,06£0,05 8,08+0,04

*Cdc chit cdi khdc nhau (a,b,c,d,e,f.... biéu dién sw khdc nhau c6 y nghia vé mdt thong ké véi mire Y nghia
a=0,05)

Phan tich mau cic mau pate cho két qua vé cac thong sé do sang va toa ¢ mau sic a*, b* nhu
Bang 3. Sau khi tiét trang, ty 1& bot déu lang cang tang, gia tri L" cang giam, pate cang tro nén sdm mau
hon tur ty 1€ thay t thé 15% va c6 xu hudng thién vé sic to do va vang do anh huong cua sic th carotenoid.
Ngoai ra, mau sam cua pate trong qud trinh tiét tring ciing c6 thé dwoc giai thich 1a do cac sic tb mau
nau melanoidin duoc hinh thanh trong qua trinh phan tng Maillard [18]. Sau 45 ngay, d6 sang cua pate
giam khién pate tré nén dam mau hon, bén canh d6 c6 xu hudng gia tang sdc tb d6 do anh hudng cua
ham lugng nitrite va giam sic té vang do ton that carotenoid. Két qua xu hudng chuyén mau nay ciing
dugc bao béo trong nghién ctru “ Anh hudng cua viée bd sung hdn hop dau ling va bot 18 gai 1én dic
tinh chat luong cua xtc xich” cua Lee, Kim va Yook nam 2015 [19]. Nhin chung, méu c6 ty 18 thay thé
15% c6 su thay d6i mau séc it nhat sau 45 ngdy bao quan.
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Bdng 3. Két qua do mau cac mau pate trude va sau 45 ngdy bao quin

Trudc bao quan Sau bao quan

Mau

L a" b* AE L’ a" b* AE
LPO 75,70£0,30*  0,76+0,15*  17,39+0,99* 73,75+0,262 1,6+0,19* 16,687+0,372
LP10% 75,04£0,20* 0,90+0,03* 18,16+0,73% 1,00 72,32+0,54%® 2,09+0,13> 17,02+0,58* 1,42
LP15% 73,01£0,54> 1,2440,12® 18,68+0,7% 2,95  71,94+0,22> 1,59+0,06*° 17,13+0,58* 1,77
LP20% 72.890,1° 1,32£032 19.910,65%¢ 377 71,16£0,99% 2.42+0.16% 17.35:0,10® 2.61
LP25% 72.49+025b 1,49+0,07% 20397+043« 439  69.82:023° 2,78+0,11¢ 1832+032% 427
LP30% 70.50£0.65¢ 1,59+0,06° 21,07+0.46° 639 68.257£0,60¢ 3,09+0,099 18,59+0.45 5,78

*Cdc chit cdi khdc nhau (a,b,c,d... biéu dién sy khéc nhau c6 ¥ nghia vé mdt thong ké véi mire ¥ nghia a=0,05)

3.2. Anh hwéng ciia viéc thay thé m& bing bt dau ling dén két cAu pate e ga

Két qua trong Bang 4 cho thiy ty 1é thay thé cang cao, do ctimg va do phét pate cang tang. Nghién
ctru ciia Lorenzo va cong sy nim 2014 ciing da két luan viéc giam bét thanh phan béo lam pate ¢6 do
cung cao hon [20]. Bén canh d6, ham lugng protein, tinh bt va chét xo trong cac loai dau trd thanh
chat két dinh cac thanh phén lai, tao mang ludi gel phirc tap v6i protein thit. Protein d4u ling cung cép
kha ning nhii héa chit béo, tao gel, hinh thanh cau tric va tinh toan ven vé két cdu ctia san pham thit
[21]. PBiéu nay anh hudng tich cuc dén su toan ven ciu tric pate nhung thay thé nhiéu dan dén do ctng,
do phet cao qua mirc gy kho khan cho thao tac lay va st dung san pham. Tuy nhién sau 45 ngay, ty 18
thay thé thip (10%, 15%) c6 WHC, OHC va kha ning 1am bén hé gel bi han ché dan dén sy co ngot thé
tich va gia ting do ctng ciing nhu d6 phét. Nguoc lai ty 16 thay thé cao (20%, 25%, 30%) khién cac
thong s6 nay giam sau bao quan do dic tinh cua gel hdn hop tinh bot va protein [22]. Khi ting ty 18 bot
déu lang thay thé, ham luong tinh bot so véi protein ting 1én, dan dén qua trinh tao gel tinh bot dién ra
trude. Mang ludi gel tinh bot chiém wu thé trong khi gel protein tré nén yeu, khién cho gel tong hop tro
nén manh hon. Tinh bot hip thu phan 16n nuéc, tang nong do protein trong pha nude, tao dleu klen cho
su két tu protein. Tuy nhién, diéu nay ciing dan dén sy phan chia protein cuc by, lam suy yeu cAu triic
gel ba chiéu va giam d6 bén ciing nhu d6 cimg ciia pate. Him lugng béo va 4m cao cho mau ddi chimg
kha ning bam dinh cao nhat nhung sau 45 ngay, su tich nudc lam giam dang ké do dinh trong khi cac
mau chira bot dau lang cao cé do dinh 6n dinh hon. Phan tich két cdu cho théy bot dau lang thay thé mo
& ty 18 phu hop tir 15-20% lam cho pate c6 duoc d6 cimg va do phét vira phai, d6 bam dinh 6n dinh.

Bdng 4. Két qua phan tich két cdu cua cac mau pate trude va sau 45 ngdy bao quan

Trude bao quan Sau bao quan

M Do cing Do phét Do dinh Do cing Do phét Do dinh

LPO  25230+12,84°  938,8+63,80°  24,02+1,84%  30540+28,70®  1185,90+73,90%  12,49+1,93¢
LP10% 283,00429,30°  1096,7+139,3%  21,63+1,12°  318,20+16,95° 1286,40£97,1®  14,09+1,81¢
LP15% 310,10+40,60°  11882+202,3%  19,29+1,39°  332,00£19,76° 1346,80+94,9°  14,42+0,95¢
LP20% 325,60+55,30  1254,2+187,6°  19,48£1.90°  281,70+18,81°  1049,20£115,7¢  16,68+1,44¢
LP25%  39540+56,80°  1507,0+242,0°  21,95£0,99°  282,30+19,46®  1091,10+128,3¢  19,75+1,24°
LP30% 414,60+44,90°  1526,8+163,3*  21,54+1,89®  316,60+29,50° 1244,4+157,1%  21,91+1,70°

*Cdc chit cdi khac nhau (a,b,cd... biéu dién sy khdc nhau c6 y nghia vé mdt thong ké véi mike ¥ nghia a=0,05)

3.3. Anh huéng ciia viée thay thé mé bing bt dau ling dén tinh chit luu bién ciia pate vrc ga

Két qua Hinh 1 cho thiy gi tri module dan hdi chiém wu thé so véi module nhét (G* > G”) trong
toan b dai tan so tir 0,1 t61 10 Hz. Gia tri G’ cao hon cho thay cau trac gel manh hon do kha nang tuong
tac gitra protein - protein manh dan dén mét mang ludi gel phuc tap [23]. Di€u nay cho thay pate trc ga
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¢6 dac tinh dan hdi va hoat dong nhu mot loai gel c6 cau trac dang rin. Dya vao két qua quét tan sb, gia
tri G’ va G” ctia mau thay thé m& bang bot dau ling cao hon so véi mau chuén, ting dan khi ting ham
luong bot ddu lang, pate cang cing, chic va dai hon. Két qua nay twrong dong vé6i két qua phan tich vé
két cau vé xu hudng gia ting do cting va do phét. Didu nay phu hop vai két qua nghién ctru thit clia
Momchilova va cong su 2019, cho thy viéc bo sung bot dau lang da cai thién dang ké kha ning tao gel
va do on dinh nhii tuong cua khdi pate rau [7 /]. Cac ty 1€ 0 dén 15% c6 dic tinh ran hon sau bao quan
do G’ tang, lién quan den d6 clig clia cac mau pate. DO cing cang 16n chat lugng gel cang kém vi ¢o
it nudc on dinh trong cau trac nhii twong/gel. Gia tri module nhét G” cung ¢ xu huéng twong tyu sau
thoi gian bao quan. Nguoc lai, gid tri G*, G” cua ty 1& 20%, 25% va 30% giam cho thay xu huong cac
mAau mém sau bao quan. Sy tao gel cta tinh bt 1am suy giam cu tric cua protein lam giam do bén gel
hay d6 cimg giam. Tuy nhién, ty 1& thay thé 15% va 20% c6 su khac biét khong dang ké vé tinh chét
lru bién sau thoi gian bao quan, cho thy sy 6n dinh vé két ciu cta pate, dam bao chat lugng san phim
trong qua trinh bao 6n.

Module dan hdi G' sau tiét triing Module dan hdi G' sau thoi gian bao quan
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W S W
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S & 8 R

10
5 5
0 0
2 4 1
0 2 4 6 8 10 0 6 8 0
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G' (LP20%) == G'(LP25%) == G'(LP30%) G' (LP20%) == G' (LP25%) = G' (LP30%)
Module nhét G" sau tiét trung Module nhét G" sau thoi gian bao quan
7 7
6 6
5 5
< =
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Hinh 1. Module dan hdi G’ va module nhét G” sau tiét tring va sau 45 ngay bao quéan

3.4. Két qua danh gia cam quan cic miu pate trc ga

Két qua danh gia cam quan cho diém thi hiéu kha ddng déu va nam trong khoang 6-7 diém, tuong
ung muc d6 hoi thich va thich trén thang diém 9. Diéu nay cho thay vi¢c thay thé md bang bot dau lang
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nay 14 kha thi va c6 thé dugc ap dung ma khong 1am giam chét lugng san pham. Ty 1¢ thay thé 15% co
diém danh gi4 cao nhat va ty 18 thay thé 20%, 25% c6 diém danh gia gan twong ddng. Nguoc lai mau
chudn, mau pate co ty 1& thay thé 10% va 30% c6 diém danh gia & cac tiéu chi thip hon. Didu nay co
thé do viéc thay thé m& bang bot dau lang o ty 1¢ thap khong gay tao nén sy khac biét 16 rét so voi mau
dbi chimg, mau sac nhat, két cau khong on dinh, mui vi kém hon cac mau con lai. D6i véi mau co ty 18
thay thé cao nhit 1a 30%, san ph?im c6 mau sic tdi, két cdu didc, mui vi manh nhat nén khong nhan duogc
danh gia cao tir nguoi thir. Ty 1é thay thé 15% dugc yéu thich nhét, dong thoi co do cimg, d¢ phét vira
phai, @6 bam dinh trong qua trinh bao quan nhu da phan tich & trén. Vi vay, nghién ctru Iya chon mau
c6 ty 1¢ thay thé m& 15% bang bot dau ling dé phan tich cac chi tiéu dinh dudng.

Bdng 5: Két qua danh gia cam quan méu pate {rc ga khao sat ty 18 bot dau ling

Méu Mau sic Két cdu Mui Vi Yéu thich chung

LPO 6,51£1,612 6,24+1,98° 6,75+1,43 7,02+1,09 6,57+1,38°
LP10% 6,39+1,28" 6,47£1,35 6,39+1,49° 6,901,122 6,43+0,90°
LP15% 7,43£1,14% 7,75£1,02° 7,08+1,57% 8,22+0,95° 7,84+0,29°
LP20% 6,71£1,212 6,71£1,46° 6,86+1,67 6,75+1,07 6,75+1,21°
LP25% 6,65+1,38° 6,67+1,56° 6,86+1,66° 6,67+0,79 6,71£1,27
LP30% 6,55+1,19° 6,78+1,27° 6,49£1,59° 6,67+0,86° 6,51+0,99°

*Cdc chit cdi khdc nhau (a,b,c,d... biéu dién sy khdc nhau c6 ¥ nghia vé mdt thong ké véi mic y nghia a=0,05)

3.5. Ham luwong dinh duéng ciia miu pate tre ga LP15%

Theo Bang 6, san pham pate e ga thay thé 15% ham luong m& bang bot dau lang cung cép 145
kCal trén moi 100 g san pham thap hon so véi mau pate tic ga trén thi truong (199 kCal). Giam ham
lugng m& trong cong thirc dan dén ham lugng chét béo ctia mau pate trc ga (9,8%) thap hon véi mau
thi truong (15%). Vi vay, viéc thay thé m& bang bot dau ling s& lam giam dang ké ham lugng chét béo
va nang lugng. Ham lugng protein ctia hai mau gan nhu khong khac biét (9,26% va 9,4%) nhung trong
cong thire pate tre ga dau lang ty 1€ e ga chi chiém 35% trong khi mau pate thi truong 1a 40%. Bot dau
lang duoc sir dung nhu chat don [24] gip giam gid thanh va chi phi san xudt nhung van dam bao dugc
chit lugng dinh dudng cia san pham. Chat xo gom 2,16% xo dinh dudng va 0,24% xo hoa tan do viéc
bd sung bot dau, co thé hd trg bao vé dudng rudt va kiém soat trao ddi chit & ngudi méc bénh tiéu
duong khi tong luong carbohydrate ti€u thu tang [25]. Dé tai nay da nghién ctru tao ra san phdm c6 mirc
nang lugng thap pht hop véi nhu cau 4n kiéng, giam cén cta ngudi tiéu dung.

Bdng 6. Thanh phan dinh dudng cua mAu pate rc ga nghién ciru va san pham pate trc ga trén thi trudng

Thanh phin Don vi Pate urc ga dau lang Pate trc ga La Piara (*)
Néng luong Kcal/100 g 145 199
Carbohydrate % 3,88 5,6
Chat dam % 9,26 9,4
Chit béo % 9,8 15
Tro téng % 1,4 1,4
Xo dinh dudng % 2,16 -
Xo hoa tan % 0,24 -

* Pate (rc ga La Piara xuat xr Tdy Ban Nha

3.6. Chi ti¢u vi sinh ciia miu pate trc ga LP15%

Két qué thir nghiém & Bdng 7 cho théy khong phat hién Clostridium perfiingens, Clostridium
botulinum, Escherichia coli, Staphylococcus auerus, nam men va nam moc trong san pham pate tre ga
d4u lang sau 45 ngay bao quan. Tong so vi sinh vat hi€u khi nhé hon 5x10° cfu/g [26]. Nhu vay, san
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pham pate trc ga thay thé 15% md bang bot dau lang dam bao chat lugng an toan thyc phiam. Diéu nay
cho thay dicu kién tiét truing & 15 phit va viéc bo sung natri nitrite da giup tiéu dié€t hoan toan cac vi
sinh vat gay bénh dac biét la Clostridium botulinum [27].

Bdng 7. Két qua kiém nghiém vi sinh mAu pate (rc ga nghién ctru

STT Chi tiéu thir nghiém Pon vi Két qua thir nghiém
1 Clostridium perfringens cfu/g Khong phat hién
2 Clostridium botulinum cfu/g Khong phat hién
3 Escherichia coli cfu/g Khong phat hién
4 Staphylococcus aureus cfu/g Khoéng phat hién
5 Tbng s vi sinh vat hiéu khi cfu/g 2,8x10?
6 Tbng sb nAm men va mdm mdc cfu/g Khong phat hién

4. KET LUAN

Két qua nghién ctru cho thiy, viéc thay thé m& bang bot dau ling trong cong thirc pate e ga da

tao ra san pham pate mai, c6 chtra bot tir cay ho déu, ham luong chat béo thap va cai thién dugc két cau,
kha nang giit nudc, giir béo, mau sic, dam bao cam quan va an toan vi sinh sau 45 ngay bao quan. Dya
trén phép thir cam quan cho diém thi hiéu, mau pate co ty 1€ thay thé 15% duge wa thich nhat, mau co
ham luong protein cao 9,26%, ham luong carbohydrate, chat béo va nang lwong thap. Két qua phan tich
vi sinh khong phat hién ching vi sinh vat CL perfringens va Cl. botulinum sau 45 ngay bao quan. Nghién
clru da gop phan da dang hoa dong san pham thit ché bién 1a pate, phtt hop v6i xu hudng tiéu thu thyc
pham tt cho sirc khoe hién nay.
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ABSTRACT

STUDY ON THE IMPACT OF REPLACING FAT WITH LENTIL FLOUR
ON THE PROPERTIES OF CHICKEN BREAST PATE

Nguyen Dang My Duyen, Nguyen Thi Thao Quyen, Nguyen Mai Thuy Trang*
Ho Chi Minh City University of Technology and Education
*Email: trangthuymainguyen@gmail.com

This study investigates the effects of partially substituting fat with lentil flour at various ratios on
the properties of chicken breast paté. Different fat-to-chicken breast ratios were examined to stabilize
the product's structure, with a paté containing 30% fat selected as the control sample. In the control
formulation, fat was replaced with lentil flour at levels of 10%, 15%, 20%, 25%, and 30% (w/w). The
samples were analyzed for moisture content, water-holding capacity, fat retention, texture, rheology,
and color before and after 45 days of storage. The results indicated that lentil flour significantly
influenced the properties of chicken breast paté. As the substitution ratio increased, moisture content
decreased, while water and fat retention improved. Hardness and spreadability increased with the
substitution level, whereas the control sample exhibited the highest adhesiveness. After storage,
significant changes in texture were observed. Rheological properties also varied between samples before
and after storage, with the elastic modulus (G”) consistently exceeding the viscous modulus (G”). After
45 days, the paté samples showed a darker color with reduced brightness, and a shift toward red and
yellow hues. Sensory evaluation revealed that the sample with 15% lentil flour substitution received the
highest overall preference score. Nutritional analysis indicated a lower energy content compared to
commercial products, and microbiological tests confirmed product safety.

Keywords: Chicken breast paté, Lentil flour, Fat replacement, Lentil flour chicken breast paté.
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