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Tom tit. Trong nghién ciru ndy, dich aquafaba tir ddu van dugc sir dung dé thay thé trimg trong san pham
mayonnaise chay, it béo nham dap mg xu hudng dinh dudng va stc khoe trong cong dong in thuan chay
trong nhitng niam gin day. Muc tiéu cua nghién ctru 1a xac dinh vai trd caa Citrus fiber (CF) dén cac tinh
chét cau tric cia mayonnaise chay, it béo tir dich aquafaba thu nhan tir dau van va dau dira. Tdng cong c6
6 cong thirc (CT) gom: 1 CT khong sir dung CF (d6i chiing) va 5 CT &ng v4i ham luong CF 100 M40 va
CF 300 FG lan lugt dugc khao sat & cac mic 3 va 4% va phdi tron véi ty 1& 2: 2% (% Klg). Cong thirc
mayonnaise co ban (theo % Klg) bao gdm: xanthan gum 0,3%, dudng 9,5%, giam 4,5%, dau dira 4%, mudi
1,7%, bot mu tat 0,2%, acid citric 0,1%, chét bao quan tu nhién chiét xuat tir huong thao (R10) 0,035%,
chat mau ty nhién beta-carotene 0,0032% va dich aquafaba tir dau van dugc bo sung du 100%. Céc tinh
chat dic trung cia mayonnaise nhu kha ning gitr nuéc, tao nhii va d6 bén nhii da dwgc déi sénh qua 6 CT.
Két qua cho thay CF c6 vai trd ddc biét trong viéc hinh thanh cu tric cua mayonnaise va & ham luong CF
300 & muc 3% dugc ghi nhan 1a thich hop nhat. M6 hinh Q10 ciing da dwoc sir dung dé dy doan han sir
dung thong qua danh gia chi s6 peroxide (PV) cta san pham cudi cung (st dung 3% CF 300) gitra mau cd
va khong c6 str dung R10. Nghién ctru c6 ¥ nghia trong viéc phat trién san pham mayonnaise hay cac loai
s6t salad it béo tir thyc vat an toan, than thién véi méi trudng nham dap Gmg xu hudng tiéu dung thuc pham
chay dang gia ting dong thoi gop phan phét trién hé thong thuc pham bén viing.

Tw khoa. Aquafaba, mayonnaise khdng trixng, mayonnaise it béo, citrus fiber.

ROLE OF CITRUS FIBER IN THE TEXTURAL PROPERTIES OF VEGAN AND
LOW-FAT MAYONNAISE MADE FROM LABLAB PURPUREUS AQUAFABA AND
COCONUT OIL

Abstract. In this study, the aquafaba derived from Lablab purpureus bean was used to replace eggs in low-
fat, vegetarian mayonnaise in recent years to nutritional and health trends in the vegan community. The
study’s objective was to determine the role of Citrus fiber (CF) on the structural properties of vegetarian
mayonnaise with low-fat obtained from pea aquafaba water and coconut oil. A total of 6 formulas (CTs),
including 1 CT without CF (control formula) and 5 CTs with CF content of 100 M40 and CF 300 FG,
respectively, were investigated at 3 and 4 and mixed with a ratio of 2: 2% (by wt.). Basic mayonnaise recipe
(in % wt.) includes: xanthan gum 0.3%, sugar 9.5%, vinegar 4.5%, coconut oil 4%, salt 1.7%, mustard
powder 0.2% , citric acid 0.1%, natural preservative extracted from rosemary (R10) 0.035%, natural
colorant beta-carotene 0.0032% and pea aquafaba water were fully supplemented with 100%. The specific
properties of mayonnaise, such as water holding capacity, emulsifying capacity, and emulsifying stability,
were compared through 6 CTs. The results showed that CF has a special role in forming the structure of
low-fat mayonnaise, and the content of CF 300 of 3% was found to be the most suitable. The Q10 model
was also used to predict shelf life by evaluating the final product’s peroxide value (PV) (using 3% CF 300)
between samples with and without R10. The research is significant in developing safe and environmentally
friendly low-fat mayonnaise or salad dressings from plants to meet the growing trend of vegetarian food
consumption and develop a sustainable food system.

Keywords. Aquafaba, eggless mayonnaise, low-fat mayonnaise, citrus fiber.
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1. GIOI THIEU

Mayonnaise 1a mot loai gia vi ban ran, c¢6 tinh axit, dugc danh gia cao trong viéc tao ra két ciu va huong vi
cho cac thyc pham khac nhu salad va banh mi sandwich. Trong cong thuc truyén théng, no chira 70% —
80% dau thyc vat, long do tring, mudi, duong, giam va gia vi, dién hinh 1a ma tat [1]. Mayonnaise 1a mot
hé keo dugc hinh thanh bai nhiing giot dau nhii héa cé dang hinh cau trong mét pha nudc dong nhat. Tinh
6n dinh cua giot dau duoc thé hién chu yéu nho hoat dong nhii hoa ciia cac vi hat hinh thanh tir cc thanh
phan phosphoprotein va lipoprotein ty trong thap cé trong long do tricng [2]. Tuy nhién, tring c6 nhiéu kha
ning gay nhiém khuan Salmonella sp., gia thanh, ciing nhu do ¢6 ham lugng cholesterol cao nén long do
trimng co thé gay ra cac chiing bénh vé tim mach, xo vira dong mach.

Dau déng vai trd quan trong ddi trong viéc 6n dinh cac dic tinh ciia mayonnaise nhu do nhét, két cau, do
bbi tron, hinh thirc, huong vi va thoi han sir dung [3]. Do d6, ddu duoc sir dung véi ty 18 rat cao trong san
Xuit mayonnaise dé dam bao chit lugng va do 6n dinh caa san pham. Mayonnaise c6 lién quan dén cac van
dé vé sic khoe do c6 ham lugng cholesterol va chat béo cao [3]. Dau dira nguy@n chat (VCO) néi tiéng véi
céc dic tinh doc dao va da dugc ching minh mot sé loi ich stc khoe nhu hoat dong khang khuan chéng lai
Clostridium difficile va cac hop chat hoat dong Ia axit lauric, axit capric va axit caprylic [4], dic tinh chong
viém, giam dau va ha sdt da duoc xac dinh trong nghién cau trén chudt [5]. Hoat tinh khang khuan va kha
nang chéng oxy hoa cua VCO c6 thé lam ting gia tri cho cac san pham thuc pham va né cé kha ning cao
trong viéc kéo dai thoi han sir dung ciia mot s6 san pham thyc pham nhét dinh. Nhu cau vé VCO ngay cang
tang do cac ung dung tiém nang trong thuc pham chtic nang nhu banh mi, sira, dau m& va nuéc sét [6].

VCO c6 tiém ning duoc sir dung trong san XUt mayonnaise nhu mot thanh phan chtc ning [7].

Thuat ngir Aquafaba - mot chat long nhot dugc chiét xuat tir bat ky loai dau dong hop hoic chat long chiét
dugc tir qua trinh ndu dau khé. Cac thudc tinh chire ning cua aquafaba khac nhau tiy thudc vao thanh phan
hat dau, nhiét do, 4p suat, thoi gian nu va kiéu gen [8]. Cac tinh chat chirc nang tir aquafaba bao gom: chat
béo lién két, kha nang giir nudc, do hoa tan, ciing nhu kha ning tao gel, tao bot va nhii hoa [9]. Do d6, n6
c6 thé duoc sir dung nhu mot nguyén ligu thay thé trimg va da duoc dic biét quan tam trong nhimg nim
gan day nhu nghién ctru cac tinh chét cau trlc cua aquafaba tir dau ga [10], dung aquafaba tir dau ngu dé
ché bién béanh cupcake khdng tring [11]. Tuy nhién chua co cong bod sir dung aquafaba vao san xuat
mayonnaise khdng trang.

Citrus fiber (CF) chi yéu dwoc ciu tao tir cacbohydrat, chiém khoang 80% tong thanh phan. Cac
polysaccharide phd bién nhat trong citrus fiber 1a pectin (42,25%) va cellulose (15,95%). Do tinh axit va
tich dién (vi du axit galacturonic) cua c&c thanh phan pectin, ching dugc tng dung vi dd nhét hoidc dic tinh
tao keo biéu kién [12]. Do do, pectin trong citrus fiber c6 thé 1a mot yéu té gép phan hinh thanh cac dic
tinh chirc ning ciia no. Hemicellulose ciing chiém mot phan déng ké trong citrus fiber (khoang 10,06%).
Hemicellulose c¢6 d nhét biéu kién cao khi nd hydrat hda va c6 kha nang git nudc cao do cau triic phan
nhanh, v6 dinh hinh va khong két tinh. Mic du thanh phan héa hoc khac véi pectin, nhung hemicellulose
cling co6 thé gop phan vao d6 nhét va kha nang gitr nuéc cua citrus fiber. Chét xo trong cam quyt bao gobm
cac thanh phan xo khong hoa tan va/ hoic hoa tan cua cac loai trai cay ho cam quyt nhu cam, chanh va budi
[13].

Citrus fiber thé hién cac dic tinh luu bién ndi bat nhu gitp 6n dinh do nhét khi nhiét d6 tang [13], ting kha
nang gitr nude va truong nd, kha nang hap thu chat béo [14]. Do d6, n6 thudng dugc st dung nhu mot chét
phu gia chirc ning dé cai thién két cau hoic dic tinh dinh dudng cua thuc phadm. N¢ ciing duoc st dung
rong rai dé giam ham luong chat béo c6 thé hip thu trong xuc xich va céc san pham thit khac, dong thoi cai
thién d6 6n dinh cua thuc pham nhu mot chat nhii hoa [15].

Ngiy nay, con nguoi dang dan chuyén sang xu huéng an thuan chay, thay thé dan protein dong vat sang
protein thyc vat, giam luong tiéu thy tring. Viéc cai tién lai cong thuc ciia mayonnaise tap trung vao viéc
giam lugng hoc thay dbi loai chat béo nham dap ing nhu cau cta ngudi tidu duing ve mot san pham it chat
béo véi lugng lipid thap (<75,75% - lugng lipid c6 mat trong mayonnaise truyén thong) [16] dang 1a thach
thirc cua nganh cong nghiép thuc pham, tién dén viéc loai bo tring khoi céng thitc mayonnaise. Hudng di
nay hudéng téi muc tiéu phat trién bén virng, nham dat duoc mic giam 50% that thoat thyc pham trén toan
cau va phat sinh chét thai, dong thoi xem xét lai can than vé lugng protein c6 nguon goc dong vat (bao cao
ctua Uy ban EAT — Lancet). Hon nira, mayonnaise khdng trimg ciing c6 thé tiét kiém chi phi hon theo quan
diém cua nha san xuét vi cong doan thanh triing s& khong can thiét trong qué trinh san xuit. Mayonnaise
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chay, it béo duge xem la phuong phap hidu qua chuyén tir nguén protein dong vat sang nguén protein thuc
vat. Nghién ctru nay duoc thuc hién nham san xuét ra mot loai sét mayonnaise c6 ham lugng cholesterol
va chat béo thap, chira cac chat c6 hoat tinh sinh hoc véi cac noi dung nghién cau cu thé sau: 1) Xac dinh
ty 1é dau nude dé thu nhan dich dau c6 cac tinh chét bot cao; 2) Khao sat vai tro cua citrus fiber dén tinh
chat cau tric cia mayonaise; 3) Khao sat han sir dung ciia san pham mayonnaise cudi cting khi c6 va khdng
c6 st dung chét bao quan tu nhién R10.

2. VAT LIEU VA PHUONG PHAP

a. Nguyén vit liéu

- Pau van thu mua tir cira hang ndng san huyén Buc Trong, Lam Ddng, Viét Nam.

- Chiét xuét tir hwong thao Fortium R10 Dry (dang bét, c6 chira cc mirc axit carnosic duoc tiéu chuan
hoa) 1a san pham cua cong ty Kemin Industries, Inc., USA.

- Chét mau beta-carotene 1% CWS/M (dang bot) 1a san pham cua cong ty DSM Nutritional Products
Ltd., USA.

_ Citrus fiber (voi tén thuong mai 12 Citri-Fi®) sir dung gdm 2 loai: CF 100 M40 (100% bot xo cam quyt)
va CF 300 FG (b6t xo cam quyt dong san xuat véi 15% xanthan gum) do cdng ty Fiberstar, Inc. (Florida,
USA) cung cap.

- Dau dira nguyén chat Organic VIETCOCO (100% dau dira nguyén chat) 1a san pham cua cong ty
TNHH ché bién Dira Luong Qudéi, Viét Nam.

- Mudi tinh sdy (46 4m < 1%, ham lugng NaCl > 98%) la san pham cua cong ty C6 phan mudi Bac Liéu,
Viét Nam.

- Puong tinh luyén (dudng saccharose (Pol) > 99,8%, d6 4m < 0,05%) la san pham caa cong ty TNHH
Mot Thanh Vién Duong TTC Bién Hoa — Bong Nai, Viét Nam.

- Giam (c6 nong d6 acid acetic 1,5%) la san pham cua cong ty CP xuat nhap khau A Tuan Khang, Viét
Nam.

- Bt mu tat vang do cong ty TNHH Amphachem cung cap.

- Xanthan gum (E415) co nguon gdc tir Phap dwoc mua tai céng ty Anh Sang Chau A Asia Shine.

b. Phwong phap chuin bi miu

i. Chudn bj dich aquafaba tir ddu van

Xtr 1i dau van: Dau van dugc phan loai nham loai bo cac hat 1ép, cac hat bi hu ¢ chat lugng khdng tét. Sau

d6 dem du xay tho (hat v& thanh 3 hogc 4 manh, khong xay min qud s bj hé hoéa tinh bot khi nau) bang

may xay. Binh lugng cac ty ¢ déu: nuoc = 1:3, 1:4, 1.5, 1:6, 1:7 (w/w), ngdm dau voi nudc trong thoi gian

8 gio, dung ré nhua tron (duong kinh 20 £m, cao 7 cm) vét dau ra dé rao.

Nau dau: Cho dau nuéc theo ty I¢ vao ndi inox, va dun bang bép dién tir & cong Suit 2000W dun cho dén

100°C, sau d6 ha xudng 400W dun hdn hop & 45°C trong 45 phut. Pay kin nap dé nguoi trén bép trong 15

phut dé trich ly triét dé cac chit trong dau, loc hdn hop bang vai loc (s6 ludi: 200 soi/inch) thu duoc phan

chat long nhét cho vao cac thi zip, dé ngudi o nhiét do phong va sau d6 bao quan & -18°C. Phan dau di ludc
chin duoc xir Iy dé dung trong mét nghién ctru khac.

ii. Chudn bj mdu mayonnaise

Cong thirc mayonnaise chay c6 cac thanh phan theo ty 1& (% w/w) nhu sau: dich dau van 75 — 79%, xanthan

gum 0,3%, dudng 9,5%, giam 4,5%, dau dira 4%, mudi 1,7%, mu tat 0,2%, acid citric 0,1%, chét bao quan

R10 0,035%, mau carotene ty nhién 0,0032%. Citrus fiber duoc sir dung gom 2 loai CF100 M40 va CF300

FG véi cac ty 18 thay doi theo cac cong thirc thi nghiém nhu mé ta ¢ bang 1. Cong thire ddi chimg dugc

thiét ké khong sir dung CF nham ddi séanh khi nhan dinh v& muc tiéu chinh cua nghién ctu - vai trd cua

Citrus fiber (CF) dén céc tinh chit cau trdc cia mayonnaise chay, it béo tir dich aquafaba thu nhan tir dau

vén va dau dira. 5 céng thuc phdi tron dugc xay dung dua trén 2 loai CF va ham luong cua ching. Ham

lwong CF str dung 1 két qua cua céc thi nghiém sang loc.
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Bang 1 Cong thiic phdi tron mayonnaise

Thanh phan bC CT1 CT2 CT3 CT4 CT5

CF 100 M40 - - - 3% 4% 2%

CF 300 FG - 3% 4% - - 2%
0,3%

Xanthan gum 9,5%

buong 4,5%

Giam 4%

Dau dira 1,7%

Mudi 0,2%

MU tat 0,1%

Acid citric 0,035%

Chat bao quan 0,0032%

Mau ty nhién B6 sung du 100%

Dich dau

Mayonnaise chay it béo dugc ché bién bang cach thay thé hoan toan long dé triing bang dich dau van da
chuan bi trudc 6. Cac miu mayonnaise dugc chuan bi bang may danh tring Bluestone BLB- 5251 (600W).
Mayonnaise dugc ché bién theo quy trinh 2 budc. Budce dau tién, ¥ lwong dudng tron déu véi xanthan gum
sau d6 cho vao 50% (w/w) phan dich dau da rd déng dem dun so6i, ding may danh trimg danh 50 gidy.
Budc tha 2, hdn hop dich dau (0 — 10°C) va phan dudng con lai danh trong 1 phut. Sau d6 cho CF vao,
danh tiép 1 phat. Cho tiép hdn hop xanthan gum da duoc xir Iy ¢ bude 1 vao, danh trong 2 phut. B sung
tiép mudi, mu tat, acid citric, chat bao quan R10, mau ty nhién beta-carotene vao tron déu 30 gidy. Luong
dau con lai duoc thém vao tir tir, danh trong 2 phit. Cudi cling cho giidm vao, danh 30 ) gidy. V6i cong thuc
va trinh ty ché bién trén san pham mayonnaise tir dich dau van dugc tao ra. Cac mau mayonnaise dugc
chuyén vao chai thuy tinh 1L ¢6 nép va bao quan trong ta lanh cho dén khi phan tich.

C. Phwong phap phén tich

i. Protein

Xac dinh ham luong protein cia hat dau van bang phwong phap Kjeldahl: Theo tiéu chuan Viét Nam (TCVN
8125:2015, 1SO 20483:2013) c6 hiéu chinh.

V6 co hdéa mau: Cho 1 g mau, 5 g chét xuc tdc K2SO4 va CuSO4 vio binh Kjeldahl, sau 6 cho thém 10 ml
H,SO, dam dic vao duoc tién hanh trong ta hat. Bat binh Kjeldahl ndm hoi nghiéng trén bép, dun tir tir
trén bép cho dén khi thu dwoc dung dich trong sudt khdng mau hodc c6 mau xanh lo cia CuSQOa, dé ngudi.
Cét dam: Sau khi v6 co héa miu hoan toan, cho nudc cat vao binh Kjeldahl dinh mtc mau thanh 250 ml.
Cho vao binh cit: 10 ml miu, 5 giot phenolphthalein, nuéc cat, sau do trang lai sau cuing 1a dung dich NaOH
30% dé dam bao méi truong kiém trong binh cat. Cho vao erlen binh hing: 25 ml H,SO,4 0,1 N, 3 giot chi
thi methyl red. Sau d6 tién hanh chung cit mau cho dén khi binh hiing cham murc 150 ml. Pem miu di
chuan d6 bang dung dich NaOH 0,1 N. Thuc hién thao tac twong tu v&i mau trang.

Qua trinh chung cat dam duoc thyc hién 3 1an, 14y s6 liéu trung binh. Ham lugng Nito tong theo % khdi
lugng mau duoc xac dinh bang céng thuc:

Ham lugng Nito tong (%) = 220808 100 1)
Trong d6: Vi: Thé tich dung dich NaOH 0,1 N tiéu tn khi chuan d¢ mau trang (ml); Va: Thé tich dung
dich NaOH 0,1 N tiéu tén khi chuan ¢6 mau thir (ml); m: Khéi lugng mau thir (g); 0,0014: S6 gam nito
twong wng v&i 1 ml dung dich NaOH 0,1 N.

Ham luong protein tho: Protein (%) = % Ham luong Nito tbng x 6,25 (2)

ii. Lipid

Xéc dinh ham lugng lipid bang phuong phap Soxhlet: Theo tiéu chuan nganh 10TCN 849:2006 vé tiéu
chuan néng san thuc pham - Phuong phap xac dinh ham lwong chit béo thd do Bo Néng nghiép va Phat
trién néng thén ban hanh.

Can chinh xac 1 g mau da dugc nghién nho thanh dang bot. Cho miu vao gidy loc (da say dén khéi lugng
khéng d6i va can) dung soi chi tring dé géi gidy loc lai khong d& mau thit thoat trong qua trinh chung cat.
Sau d6, cho mau vao 6ng chiét Soxhlet. Cho ete vao 2/3 binh cau. Cho nudc lanh chay qua dng sinh han.
Pun s6i cach thity dén khi chat béo dugc chiét hét, cho dén khi dung mdi mat mau, trong hoan toan, khéng
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bi duc. Trong thoi gian khoang 2 - 3 g (trong mét gio dung mdi tran tir dng chiét vé binh chta khang it
hon5 - 6 1an). Say mau & nhiét do 100 - 105°C trong 1 gio, Iay ra dé nguoi & binh hat am va can. Tiép tuc
Say cho téi khi khéi luong khong doi. Lam lap lai 3 1an, Iy s liéu trung binh. Ham lugng chit béo theo %
khéi lwong chit kho duogc xac dinh bang céng thic:

Chét béo (%) = (B — C)/G x 100 3)
Trong dé: G la khdi lugng mau dem phan tich (g); B 1a khéi lugng bao gidy ¢ chira mau & do kho tuyét
dbi (g); C 1a khdi lwong bao gidy c6 chira mau da chiét rat lipid & do kho tuyét di (g)

iii. Tro

Xac dinh ham lugng tro bang phuong phap nung: Theo tiéu chuan Viét Nam (TCVN 8124:2009; 1SO
2171:2007) c6 hiéu chinh.

Than héa so bd: Can chinh x&c 2 g mau cho vao cbc nung (da say kho va can). Sau dé cho chén chira mau
dun trén bép dién tir dén nhiét do than hoa, cho téi khi mau b than hoa so b thanh tro c6 mau den.

Than héa hoan toan: Sau khi than héa so bd cho chén nung vao 16 nung, tiép tuc nung ¢ nhiét do 600°C,
trong thoi gian 4 - 5 gio. Nung cho t6i khi mau duoc than hda hoan toan va c6 mau tring. Lay chén nung
ra, lam nguoi ¢ binh hat am. Can mau, tiép tuc nung cho tai khi khéi lugng khong doi thi két thic qué trinh
nung. Tién hanh Iap 3 Ian, lay s6 lidu trung binh. Ham lugng tro theo % khdi lwong miu duge xac dinh
bang cong thuc:

Tro (%) = (M2 — my)/mg x 100 4
Trong dé: mo 1a khéi lwong cua phan mau thir (g); ms 1a khdi lwong cua dia tro hoa (g); m; 1a khéi luong
cua dia tro hoa cing vai phan con lai sau khi nung (g).

iv. P§am
Do 4m cua nguyén liéu ban dau: Puoc xac dinh theo tiéu chuan Viét Nam (TCVN 9706:2013, 1SO
711:1985) ¢6 hiéu chinh. Nguyén tic cua phuong phap: Miu sau khi xtr Iy so b, nghién thanh dang bot.
Say phan mau thtr dudi &p suat giam, & nhiét do tir 45°C dén 50°C va c6 chét hat 4m, cho dén khi thu duoc
khéi lwong khong dbi. Pugc xac dinh bang cong thirc:

Do am (%) = (mi— mz) / my x 100 (5)
Trong d6: my la khoi lugng cua phan mau thix truéc khi sdy (g); m. 1a khi luong ciia phan mau thir sau khi
say ().

V. Xdc dinh khd ndng tao bot (FC) va dp bén bot (FS)
Kha ning tao bot (FC) va d6 bén bot (FS): Pugc do theo phuong phap cua Moito va cong su (2004).
Dich dau, sau khi danh thi bot dwgc chuyén nhanh tay va nhe nhang vao 6ng dong dung tich 250 ml. Ghi
nhan thé tich bot. Tong thoi gian ké tir khi bat dau chuyén bot vao dng dong dén khi ghi két qua khong qua
2 phut. Tiép tuc dé yén trong thoi gian 30 phat, ghi nhan két qua thé tich bot va thé tich serum tach ra thoi
diém nay.

Cong thire xac dinh FC va FS [17], [18]:

Thé tich bot sau khi danh — Thé tich dich trwéc khi danh

FC (%) = . Thé tich dich trwéc khi (;Iénh x 100 (6)
FS (%) =

Thé tich bot d€ sau 30 phut
Thé tich bot ngay sau khi ddnh x 100 (7)
Vi. Phwong phdp xdc dinh protein hoa tan
Xéc dinh ham lugng protein hoa tan theo phwong phap Bradford (1976) [19]. Nguyén tic caa phuong phap
nay dua trén su thay doi budc song hap thu cuc dai ciia thudc nhudém Coomassie Brilliant Blue khi tao phirc
hop Vvéi protein. Trong dung dich mang tinh acid khi chua két ndi véi protein thi thuéc nhuém & dang mau
d6 va khi két hop voi protein thi thubc nhuém chuyén sang dang mau xanh duong va hap thu cuc dai ¢
budc song 595nm. Tién hanh do mau bing may do quang (May quang phd UV-VIS, model: UVS-2800,
hang san xuat: LABOMES — My), & buéc song 595nm. Phuong trinh duong chuan thu dwoc ¢ dang
y=0,003x + 0,0024 (R? = 0,9984), trong d6: y (Abs): D6 hip thu & budc séng 595nm:; x (Conc): pg/L. Hat
1ml mau dich dau dinh muc thanh 100ml bang nudc cat. Tién hanh cho tit ca céc ti 16 khao sat dau: nudc
(1:3, 1:4, 1:5, 1:6, 1:7 wiw).
Chuan bi éng nghiém do protein hoa tan nhu sau: mdi éng nghiém gdm 0,8 ml nudc cét, 0,2 ml mau, 5 ml
thudc thir Bradford. Tién hanh do mau bing may do quang (UV-VIS, model: Genesys 10S UV-Vis, 6-/1-
cell), & budc séng 595 nm, ghi lai gia tri do hap thu (Abs). Mai ti 1& khao sat dau:nude duoce do 1ap lai 3
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Ian sau d6 14y gi4 trj trung binh. Do phan ung nay la phan ting mau, nén trong qua trinh chuan bj mau, cac
dng nghiém phai duoc kin, khdng tiép xuc voi anh sang dé tranh gay ra phan ang mau.

Cong thuc tinh Cx: C,, = % .
Ham lugng protein hoa tan duoc tinh theo cong thuc:
mg/ml = Cx X Vdo X VXdZ (9)
Vd1 Vam

Trong d6: V. Thé tich mau do bo vao dng nghiém (ml); Vya: Tong thé tich co trong dng nghiém (ml);
Va2 Thé tich mau dem di pha lodng dinh mirc (ml); Vigm: Thé tich dinh mic (ml).

Vii. Phwong phap xdc dinh ham lwong saponin

Ham luong saponin dugc do theo phuong phap cia Gao Shanlin (2001) [20]. Nguyén tic cia phuong phap
nay dua trén su thay d6i budc song hap thu cuc dai cua dung dich vanillin acid acetic voi thude thir acid
percholoric (HCIO4) khi tao phtic hop vai saponin. Tién hanh do mau bing may do quang (May quang ph
UV-VIS, model: UVS-2800, hing san xuat: LABOMES — M§), & bude song 550nm. Phuong trinh duong
chuan c6 dang y=0,0167x +0,0017 (R? = 0,9960), trong d6: y (Abs): D hap thu ¢ budc séng 550nm; x
(Conc): pg/L.

Hat 1 ml mau dich dau dinh mac thanh 100 ml bang nude cat. Tién hanh cho tat ca céc ti 18 khao sat dau:
nuéc (1:3, 1:4, 1:5, 1:6, 1:7 w/w). HGt 0,2 ml mau da dinh mac vao mdi 6ng nghiém. Sau d6 bo sung thém
vao mdi 6ng nghiém 1a 0,2 ml dung dich vanillin acid acetic 5%:; cudi cung 1a 1,2 ml thubc tht acid
percholoric (HCIO4). U cé4c bng nghiém trong bé diéu nhiét & nhiét do 70°C, trong thoi gian 1a 15 phut. Sau
do6 lam ngudi ¢ nhiét do phong trong thoi gian 1a 2 phat. Sau d6 thém ethyl acetate vao sao cho moi ong
nghiém c6 tong thé tich 1a 5 ml. Tién hanh do mau bang may do quang (May quang phd UV-VIS, model:
UVS-2800, hang san xuat: LABOMES — M), & budc séng 550 nm. Mai ti 18 khao sat dau: nuée duoc do
lap lai 3 Ian sau d6 14y gia tri trung binh. Do phan tng nay la phan ang mau, nén trong qua trinh chuan bi
mau, cac dng nghiém phai duoc kin, khong tiép XUc v6i anh sang dé tranh gay ra phan tng mau. G mau
trang; 0,2 ml mau duoc thay thé bang 0,2 ml acid acetic 10%.

Cong thirc tinh Cc €, = 2527 (10)
Ham lugng saponin dugc tinh theo cdng thuc:
mg/ml = €, x —do x Yxt2 (11)

xdl Vam
Trong d6: Vg Thé tich mau do bo vao dng nghiém (ml); V.a: Tong thé tich ¢ trong dng nghiém (ml);
V2. Thé tich miu dem di pha loang dinh mirc (ml); Vam: Thé tich dinh mic (ml).
viii. Phwong phdp do khd ning giii nwéc (Water Holding Capacity, WHC)
Phuong phap do kha nang gitr nuwdc (Water Holding Capacity, WHC): Thuc hién theo phuong phap cia
Yao Lu va cong su (2020), c6 hiéu chinh. Céc nhii twong chtra trong ng ly tam 10 ml va can (Wo). Cac
mau dugc ly thm & 6.000 vong/phit va 25°C trong 30 phut. Nudc thoat ra dugc loai bo, va khéi lwong cua
cac gel con lai (voi dng ly tam) duoc can va ghi lai 13 W. WHC (%) cua gel nhil twong duoc tinh theo cong
thire dusi [21]:

WHC (%) = X 100 (12)

iX. Phwong phdp do d¢ nhet cia Mayonnaise (Viscosity, 7)
Do CF anh huéng dang ké d6 nhét nén sir dung 2 nhét ké khac nhau. Mau ddi chiing duoc do bang nhét ké
Brookfield DV-E Viscometer véi dau do 63. Cac mau CT1, CT2, CT3, CT4, CT5 dugc do bang nhét ké
Brookfield DV — 111 Ultra, st dung dau do 03. Cac mau mayonnaise dugc chuan bi trong becher 250 ml va
do & nhiét d6 phong 25+1°C. Gia tri @6 nhét dugc ghi nhan tai thoi diém 10 gidy ké tir IGc bt dau do.

X. Phuwong phdp do khd nding tao nhii (EmuISIfyIng Capacity)
Thyc hién theo phuong phép ctia Rahmati va cong su (2018), co hi¢u chinh. Cho mayonnaise vao dng
nghiém va do chiéu cao cia ting 6ng, sau d6 thyc hién ly tdm hé nhii 3000 vong/phut trong 2 phit. Kha

nang tao nhii dwoc tinh bang céng thirc [22]:
EC = Chigu cao hé nhii twong sau ly tam % 100 (13)

(Wo W)

Chigu cao hdn hop ban dau
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Xi. Phwong phdp do dj bén nhii (Emulsifying Stability)
Thyc hién theo phuong phap cua Rahmati va cong sy (2018), ¢6 higu chinh. D¢ 6n dinh cia nhii tuong
(ES) ddi voi nhiét d cao, dugc xéac dinh trong cac nhii trong dugc gia nhiét & 80°C trong 30 pht, va ly
tdm ¢ 3000 vong/phut trong 2 phat. ES duoc tinh theo céng thuc sau [22]:
Chiéu cao nhii twong cubi cung

ES = Chigu cao hdn hop ban dau X100 (14)
d. Phwong phip khio sat anh hwéng ciia nguyén li¢u dén han sir dung
Xac dinh han st dung theo phuong phép Quo: Quo 12 téc do  tang cua phan tng khi nhiét do tang thém 10°C
(18 °F). Labuza da phat trién phwong trinh (15) cho tan suat thir nghiém:

fa=fix Q" ‘ , (15)
Trong do fi1 la thoi gian gita cac lan tha nghiém & nhiét do cao hon; f2 ¢ nhiét do thap hon; "delta™ la sy
, sar X o .o . , - Thoi gian lvu triv & T°

khac biét vé °C gitra hai phép thir; Q19 = —— giai o [23].
Cac mau mayonnaise (sir dung 3% CF 300) khong c6 sir dung R10 va cé str dung R10 (0,035% w/w) duoc
Iwu trong 6ng nghiém thay tinh ¢6 nap, duy tri mau bao quan trong 2 tu 140 hda twong wng vai 2 mic nhiét
do la 40°C va 50°C:
1) Ta Memmert (HCP 105 Humidity Chamber, M¥) & nhiét ¢ 40°C véi do 4am 90%RH;
2) Tu Shel Lab (FDA - S/N 04151404, M) ¢ nhiét do 50°C véi do am 90 %RH.
Dinh ky sau mdi ngay (24 gio) mau duogc lay dé danh gia mirc &6 chat béo bi oxy hda thong qua xac dinh
chi s peroxide (PV).
Phuong phap AOAC (2000) xac dinh chi s6 peroxyde: can 5,00£0,05 g mau cho vao erlen cé n(t thiy tinh
250 ml. Thém 30 ml CH3COOH-CHCI; va lac déu dé hoa tan. Thém 0,5 ml dung dich KI bdo hoa, dé yén
va thinh thoang lic trong 1 phut, va thém 30 ml H,O. Chuén d6 tir tir bang Na,S;03 0,1M va lic manh cho
dén khi chuan d6 mau vang. Thém 0,5 ml ho tinh bot 1%, lic manh giai phong hét I, ra khoi 16p CHCls,
cho dén khi mau xanh bién mat. Néu sir dung <0,5 ml NazS;03 0,1M, Iap lai phép xac dinh bang Na,S,03
0,01M.
Tién hanh xac dinh mau trang (phai < 0,1 ml Na,S,03 0,1M). Trir phan chuan do phan mau thir.
Gia tri peroxyde (peroxyde tuong dwong mili / kg dau hoic chat béo) =Sx M x 1000/ gmiu  (16)
Trong d6 S = ml Na;S,05 (mAu tring da hiéu chinh) va M = néng d¢6 mol cua dung dich Na,S,0s.
e. Phwong phap thu thip va xir 1y s6 liéu
Céc thi nghiém duoc bé tri ngau nhién 1ap lai 3 lan. Phuong phéap phan tich phuong sai (ANOVA), su khac
biét giira cac nghiém thirc LSD bang phan mém xu Ii sé liéu Statgraphics, khéc biét c6 y nghia théng ké ¢
murc a = 0,05.

3. KET QUA VA BAN LUAN

a. Tinh chit va thanh phin ciia nguyén liéu
Hat d4u van c6 kich thudc trung binh: chiéu dai (10,50+0,90) mm, chiéu ngang (7,62+0,46) mm, chiéu day
(5,42+0,79) mm. Khdi lugng trung binh 100 hat dau van 1a (28,2+2,48) g. Thanh phan dinh dudng cua dau
vén xac dinh dwoc nhu sau: ham luong (theo % wt.) d6 am 9,77+0,11%, protein tong 24,61+17,43; chat
béo: 15,58+0,72 va tro toan phan 3,330,20.
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b. Khao sat ty 1€ ddu: nwéc
(%) (mg/ml) (mg/ml)

450.00
400.00

160.00 8.00
140.00 7.00

32000 120.00 6.00
300.00 100.00 5.00
250.00 80.00 4.00
200.00 60.00 3.00
150.00 40.00 2.00
100.00 20.00 1.00

50.00 0.00 0.00

0.00 (1:3) (1:4) (1:5) (1:6) (1:7)

(1:3)  (1:4) (1:5) (1:6) (1:7)
H Protein hoa tan Saponin

HFC mFS
a) b)

Hinh 1 Biéu dd thé hién (a) gia tri % FC, FS; (b) ham lugng protein hoa tan, saponin xac dinh dwoc & cac muc
ty 1€ dau: nudc khac nhau

Két qua cho thay kha ning tao bot (FC) cua ty 1¢ 1:5 dat gia tri cao nhat (403,33%) va co sy khac biét. Bén
canh dé do bén bot (FS) dat gia tri cao nhat (96,80% va 93,12%) tai ty I¢ 1:3 va 1:5 nhung khong c6 su
khéc biét co ¥ nghia giita hai ty 18 nay. Két qua nay c6 thé ly giai la do c6 lién quan dén do nhét, ham lugng
protein hoa tan, saponin cua dich dau va kha nang gitr nuéc cho protein. Protein trong dich dau c6 dac tinh
giir nuéc tét, kha nang tao bot s& cao hon, bot bén va khong bi tach nuéc, tir d6 gitp tang do 6n dinh bot.
Ngoai ra theo tac gia Damodaran (2005), ¢6 hai qua trinh vi m6 gop phan gay mét on dinh bot: thoat nudc
Iong va lam chin Ostwald hoac mat can bang khi, vi protein duoc hip phu vao mang ranh gisi khong khi-
chat long, cac dic tinh hoa ly va nhot cia mang protein c6 thé 1am giam toc do thoat chat long va giam su
méat can d6i khi, va do d6 on dinh bot [24].

Protein 1ong tring tring 1a chit tao bot tt vi ching chtra 40 loai protein khac nhau trong d6 dién hinh la
Ovalbumin va Conalbumin. Nhiing protein nay khong duoc tim thiy trong protein ddu. Do d6 kha ning tao
bot va d bén bot ciia dau van c6 thé chiu anh huéng béi ham luong protein hoa tan trong dich dau. D6 hoa
tan protein bi anh hudng bai cac yéu té méi trudng nhu pH, nhiét do, cudng do ion va ca phuong phap niu
[25]. Bé protein c6 diac tinh tao bot vuot tri, thi phai co ham luong cao protein hoa tan trong pha long ciing
nhu khd nang nhanh chong tao thanh mang bao quanh cac bong bong khi [26]. Do d6 phuong phap nau dau
dé trich  ly protein hoa tan cling rat quan trong. Vi vy, viéc xay tho dau trudc khi ndu, s& 1am pha v so bo
thanh té bao cua hat dau, giam kich thudc hat dau, viéc trich ly protein hoa tan va saponin cé trong hat dau
s& dé dang va hiéu qua hon.

Khi hat ¢au dugc ngadm va nu trong nude ¢ nhiét do cao, cac hop chat dinh dudng khdng bén viing s& bi
bién chit, cac hop chat bén véi nhiét s& con tdn dong trong dich dau sau khi nau, bao gébm: saponin, phenolic
va oligosacarit [27]. C4u tric h6a hoc saponin dwoc goi 1a triterpene glycoside, trong d6 co chira cac
aglycones khong phan cuc két hop véi mot hozc nhiéu chudi duong [28]. Do su hién dién caa mot aglycone
hoa tan lipid va chudi duong hoa tan trong nuéc nén saponin c6 tinh chat ludng tinh, duoc xem la chat hoat
dong bé mat khdng ion ¢ tinh chét tao bot va tao nhii cho aquafaba [29]. Saponin hinh thanh cdc mixen
trong dung dich nuéc, kich thudc va cau tric cua ching phu thugc vao loai saponin [30]. Trong qua trinh
tao nhii hoic tao bot, saponin hap thu vao giao dién dau/nudc hoac khong khi/nudce, giam ning lugng bé
mat va tao ra cac giot bong bong nho hon, phén téan rong hon. Sau khi hinh thanh bong bong, céc chat hoat
dong bé mat tao ra mot 16p phi bong bong, do d6 gitp cac hat phén tan déu trong dung dich, 6n dinh cau
truc [31]. Theo Mitra va Dungan (1997), saponin bi anh hudéng béi nhi¢t do, nong do mudi, moi truorng
nudc nau va ngdm dau. Ham lugng saponin hay néi cach khac 1a kich thudc cia cac mixen saponin tang
manh theo nhiét do nhat dinh nhung né it phu thudc vao ndng do mudi va pH, giam dang ké khi ting ndng
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do muéi [31]. Do @6 viéc nau nude dau o nhiét do cao trong thoi gian dai; voi pH caa nude binh thuong
khong Can hiéu chinh (pH 6,55) s& gilp cho vi¢c trich ly saponin hi¢u qua nhat. Hon nira, dich nau dau con
cung cap nhiéu luong cac dinh dudng, ti 1€ gay di ing thap, cling voi su san xuat bén vimg, gia thap va
khdi luong san xuat cao, nén cac nganh cong nghiép da dan ung h¢ viée st dung protein tur cay ho dau [32].
Véi tinh chit cong nghé ciia aquafaba nhu vay, nén nd cé tiém ning thay thé tring trong san xuat
mayonnaise.
Tuy nhién, theo két qua tir hinh 1 cho thdy ¢ ty Ié 1:5 ¢6 FC, FS, ham luong saponin (7,05 mg/ml) cao nhat
nhung lai ¢ ham luong protein hoa tan thip (114,27 mg/ml). Nhu vay c6 thé giai thich rang kha niang tao
bot ctia dich dau chu yéu nhd vao ham lugng saponin, khéng phai do protein nhu protein cia bot trang. Vi
vay trong nghién cau nay, véi ti 1¢ dau: nude 1a 1:5 da trich ly hiéu qua ham luong saponin cao nhat, FC
va FS tdt nhat so véi céc ti 1¢ dau: nuGe con lai. Vay ti 1€ dau: nuoc = 1:5 1a ty 1€ thich hop dé cai thién tinh
chat tao bot ciing nhu c6 loi ich vé mat kinh té trong san xuat cong nghiép. Nong do chét kho hoa tan trong
dich aquafaba ¢ ty 1¢ 1: 5 xac dinh duoc la (3,0£0,0) °Bx.

c. Anh huéng ciia bién phap xir li dong héa dén do nhét, kha niing giit nuée- béo ciia dich diu
Trong khao st nay chi sir dung cong thic tng véi ham luong 2% CF 300 FG dé xac dinh duoc thiét bi
danh mayonnaise thich hop. Két qua khao sat nhu trinh bay & bang 2.

Bang 2 Anh huéng caa bién phap xtr Iy dong hoa dén do nhét va kha nang gitr nudc — béo cua dich dau

Tén phuong phap (PP) n (cP) WHC (%)

PP 1: DUng May dénh tring 1152,00%+13,06 36,70°+0,46
PP 2: May xay sinh to 1072,00°+23,55 40,68%+2,43
PP 3: May dong héa 1099,25+42,91 42,37%42,22

Bang thé hién gi tri trung binh = d9 1éch chudn, céc chir céi a, b, ¢, d khac nhau biéu thi sy khéc biét theo cot
vé1 mirc y nghia thong ké P-value <0,05

Theo Wu va cong su (2009), kha ning giit nuéec (WHC) dé cap dén kha ning cb dinh do 4m cia cac mau
thu nghiém thang qua luc mao dan, phan I6n phu thuge vao kich thuoc 16 [21]. Két qua nghién cau cho
thay su khac biét vé WHC giira 3 phu’(mg phap. WHC thap nhat (36,70°+0,46) tuong Ung véi PP1, trong
khi gi& tri WHC nhan duoc tir PP2 va PP3 khéng c6 su khac biét co ¥ nghla vé mat thong ké. Pang ghi
nhan 12 vé6i ciing ham lugng CF 300 FG 2% thi PP1 cho gia tri d6 nhot thip nhét (1152,00%+13,06). Tir hai
két qua trén cho thdy PP1 1a phuong phap danh mayonnaise hiéu qua nén duoc chon dé thuc hién cac nghién
ctru tiép theo.
d. X4c dinh d9 nhét (Viscosity), kha ning nhii héa (Emulsifying Capacity) va do bén nhii
(Emulsifying Stability)
Aquafaba dau van hoat dong nhd protein bi bién tinh, cac hop chét carbohydrate hoa tan, phenolic [33]
ngoai ra con nhd sy xuét hién ciia saponin [29]. Do su hién dién cia mot aglycone hoa tan lipid va chudi
dudng hoa tan trong nudc, do d6 saponin c6 tinh cht ludng tinh, 1a chit hoat dong bé mit khong ion co
tinh chit tao nhii cho aquafaba va 6n dinh dwoc nhii tuong cho mayonnaise [29].
Citrus fiber chii yéu dugc cau tao tir cacbohydrat voi thanh phan nhur sau: pectin (42,25%) va hemicellulose
(khoang 10,06%). Hai thanh phan nay gop lam lam ting d6 nhét [13] va 6n dinh cu triic cho mayonnaise
[34].
Chinh nho sy hién dién cua céc thanh phan nay nén mayonnaise ¢ d6 nhét va hé nhii twong twong tng va
co thé thay thé duoc cho long do tramg. Va do nhot va do bén nhii cling la yéu to quyét dinh cho kha nang
tao cau trc cua mayonnaise. Déi vai so thich Clia nguoi tiéu dung ve huong vi, ket c4u va hinh thuc cling
khac nhau dang ké va phu thudc nhiéu vao qudc gia va khu vuc. Viéc huéng téi cau trdc cia san pham s&
1a tiéu chi dugc lya chon cho huéng nghién ctiru nay, né phu hop véi cac dac tinh va hoat dong cua thanh
phan long do trirng trong mayonnalse truyén théng.
Két qua trinh bay ¢ hinh 2 cho thdy, d6 nhét cao nhat & CT2 va thip nhat & mau DC. Su khac biét v& ham
luong cua hai loai CF 300 FG va CF 100 M40 trong mdi cong thirc dan dén d¢ nhét cua cac cong thirc khac
nhau. Khi sir dung CF 300 FG cho CT1, CT2, CT5 gia tri d6 nhét xac dinh duoc cao khac biét so voi mau
khi sir dung CF 100 M40 ¢ CT3 va CT4. Mau DC c6 do nhét thip nhat do khéng sir dung CF.
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(cP) Do nhot (%) BES mEC
6000.00 120.00
5000.00 100.00
4000.00 80.00
3000.00 60.00
2000.00 40.00
1000.00 I I 20.00

0.00 0.00

CT1 CT2 CT3 CT4 CTS CT1 CT2 CT3 (T4 CT5
a) b)

Hinh 2 Biéu db thé hién gia tri d6 nhot (a) va gia tri ES, EC; (b) & céc cong thirc khao sat

Rahmati va cong sy (2018) cho rang xanthan gum c6 thé 1am tang d6 nhét cua mayonnaise [35]. CF 300
FG (dong san xuét vai 15% xanthan gum) nén viéc bd sung xanthan gum gitip ting d6 nhot ciia mayonnaise
so vé&i dong CF 100 M40 (100% Citrus Fiber). Két qua nay ciing pht hop véi cong bb cia Mozafari va
cong su (2017) rang do nhat cia mayonnaise duoc ting 1én khi taing ham lwong xanthan gum [35].

Kha ning tao nhil trong duoc dinh nghia 14 kha ning cta nhil twong giit lai hé thdng cua né sau khi chiu
tac dong cua luc ly tam [22]. Trong nghién ctru trude day, Wallecan va cong su (2015) da thira nhan rang
CF ¢4 kha ning nhii hoa cao va tao tinh chat rat 6n dinh [36]. Két qua & khao sat nay cho thiy mau BC cho
két qua ES, EC thip nhat va cd su khéc biét nhat so vai mau khi ¢é st dung CF, diéu ndy cho thdy CF anh
huéng rét 16n va gitip 1am ting kha ning tao nhii twong cho mayonnaise. Khi sir dung CF 300 FG 3 % va
4% thi mayonnaise c6 ES va EC cuc dai (100%). Chi s6 EC va ES trinh bay ¢ hinh 2 cho thiy CF 300 FG
¢6 kha nang nhii hoa va d6 bén nhii cao hon CF 100 M40. Giai thich diéu nay la do sy c6 mat cua xanthan
gum trong CF 300 FG va ciu trac dic biét cua xanthan gum da tao ra kha ning giit nuéc tot hon so voi CF
100 M40 (100% Citrus Fiber). Bén canh d¢, theo Rahmati va cong su (2018) cho rang xanthan gum c6 thé
lam tang do nhot cia dung dich va phat trién mot mang ludi han ché chuyén dong cua cac giot dau dan dén
lam tang rd rét kha ning tao nhii tuong [22]. Do d6, néu cang giam CF 300 FG thay bing CF 100 M40 nhu
CT5 thi kha ning tao nhii twong nhan duoc thip nhat 13 hop ly. Tém lai, c6 thé két luan CF 300 FG la mot
chat 6n dinh tuyét voi cho hé nhii twong mayonnaise nudc trong dau va cac san pham dang st it béo khéc.

e. Du doan han sir dung

Qua trinh oxy hoa chit béo cua mayonnaise dan dén su suy giam huong vi, mui thom, mau sic, két ciu va
lam mét di céac lipid khong bdo hoa da c6 lgi. Bén canh d6, qua trinh 6i héa s& hinh thanh cua cac hop chat
thir cap va ting kha nang gay doc hai dbi vai stic khoe cua nguoi tieu ding [37]. Mét trong nhiing céch tiép
can phé bién nhat dé tranh hozc tri hodn qué trinh oxy héa lipid 1a két hop céc chat chdng oxy héa [38].
Thong thudng, cac chat chéng oxy hoa tong hgp nhu BHT, BHA, TBHQ va propyl gallate (PG) da duoc
sir dung dé kiém soét qua trinh oxy hoa chat béo va tiét kiém hon cac chat ty nhién [39]. Tuy nhién, nhitng
chat chdng oxy héa nay lai c6 nhimg tac dong tiéu cuc dén sirc khoe con ngudi [37, 39]. M6t s6 nghién ctu
da duoc tién hanh trén cac loai thio moc va gia vi c6 chira cac hop chit chéng oxy héa [40]. Cay huong
thao (Rosmarinus officinalis L.) da duoc trong tir 1au doi nho kha nang chéng oxy héa va khang khuan
manh cua chiing. Hon nita, hwong thao c6 mot s6 hoat dong c6 lgi nhu chdng viém, chdng co that, bao vé
gan, bao vé than kinh, giam duong huyét va chéng béo phi [41]. Do d6, chat bao quan tu nhién R10 chiét
Xuit tir huong thao s& dugc st dung trong nghién ctiu nay.
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Hinh 3 Su thay d6i PV caa mayonnaise khong sir dung R10 (a) va c6 sir dung R10 (b) theo thai gian bao quan

Gi4 tri peroxide (PV) 1a mot chi s6 ding dé theo dai giai doan chinh cua qua trinh oxy hda chat béo va do
nong do peroxyde va hydroperoxyde. Cac thay dbi chi sé PV duoc thé hién trong hinh 3. Sgrensen va cong
su (2010) cho rang: lic dau PV ting, sau d6 theo xu hudng giam dan va lai bat dau tang. Xu hudng giam
trong PV 1a do su phan huy chét béo, hydroperoxyde thanh cac manh thir cip va xu huéng ting thir hai
dugc cho 1a 1am gia tiang téc d6 oxy hda trong subt thoi gian bao quan [41]. Bén canh do6, két qua cua PV
phu thudc vao luong oxy, su hién dién cua anh sang va sb lugng lién két doi trong chat nén [42] dan dén
su khéc nhau vé PV cuia 2 mau mayonnaise ¢ ngay 0.

Wills va Cheong (1979) nhén dinh rang gia tri PV t6i da xay ra trudc khi bat dau 6i thiu, nén phép do gia
tri PV c6 thé duoc str dung nhu mot chi so vé thoi gian luu triv tiém nang trong cic mau mayonnaise khong
0i thiu. Gia tri PV tang 1én sé& chi ra rang mayonnaise van c6 thoi han sir dung tiém ning dang ké trong khi
gia tri PV giam s& cho thay ring su 6i thiu s& xay ra trong mét thoi gian ngan [43].

Két qua thi nghiém cho thay cac mau mayonnaise ¢6 gid tri PV ting cao truc khi bat dau i thiu. Thoi han
xuat hién mui vi 6i va mui dau caa mau mayonnaise khdng st dung chét bao quan (MO) 1a 3 ngay & nhiét
d6 40°C va 2 ngay & nhiét ¢6 50°C. Trong khi d¢, thoi han xuat hién huong vi 6i va mui dau cia miu
mayonnaise ¢6 b sung R10 (M1) 1a 4 ngay & 40°C va 2 ngay & 50°C. Gi4 tri Q1o duoc tinh theo cong thirc
sau:

3 R 4
Q10-mo0 = 5= 1,50 va Qqo-m = 5= 2,00
Thoi gian bao quan mayonnaise & nhiét d6 10°C (nhiét d6 ngan mat ti lanh) sé la:

Y 40-10 .
fa-mo = fi-mo X Q{y- Mo =3x150 10 =10,13ngay
40-10

) fa- M1—f1 M1XQ10 M0_4X? 10 =32,00ngay
KEt qua du doan cho thayN, MAu mayonnaise c6 st dung chat bao quan ty nhién R10 c6 thoi gian bao quan
dai hon 3,16 1an so véi mau mayonnaise khong stir dung chat bao quan.

4. KET LUAN

Trong nhitng nam gan day, nganh cong nghi¢p ché blen thuc pham noi chung da co nhung tién bo dang ké
trong viéc tao ra cac san pham thay thé trung c6 ngudn gdc tir thuc vat nham tich hop cac muc tidu vé sic
khoe con ngudi, nhu cau dinh dudng va giam ganh niang cho nganh chin nudi. CF ¢6 vai trd quan trong
trong Viéc tao ra cau tric cho san pham mayonnaise chay twong dwong véi hé nhii tuong cia mayonnaise
truyén thdng. Két qua cé thé duoc ap dung dé phat trién céac loai sbt chat lwong tbt va dat chi tiéu dé thay
thé trimg 1a do hé nhii twong duoc hinh thanh c6 mdt mang ludi ngin cac giot nudc khong két tu va két
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dinh lai gidp cho mayonnaise c6 kha ning giit nudc tét va do nhét 6n dinh. Nghién cuau tiép theo can thuc
hién danh gid cam quan trén ddi twong ngudi tiéu ding noi chung, dac biét 1a d6i tuong an chay.
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