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Tém tat: Aquafaba 1a chét 16ng nhét thu duoc tir qua trinh ndu cac loai dau - ¢6 thé thay thé tring, sira
trong ché bién cic san pham trang miéng lanh do kha ning tao bot va kha ning nhii hoa cua chung. Muc
tiéu cua nghién ctru 12 xac dinh dugc cong thire ché bién kem lanh thuan chay tir viéc tan dung nguon nude
aquafaba tir dau ngy, sira dira, khoai lang tim va xo cam quyt dé dat duoc cac tinh chét céu trac ciia kem
lanh khong sira tir cac nguyén liéu tw nhién. Cac phuong phap hydrat hoa dugce thyc hién dé khao sat tinh
chat do 6n dinh cua hdn hop kem. Céc thudc tinh cau tric cua kem lanh nhu: kha nang két hop va giir khi,
tdc do tan chay, cAu trac cua kem lanh trong timg mau kem da duoc thuc hién. Két qua ghi nhan cho thay
viée bd sung X0 cam quyt vao cong thirc kem lam tang kha nang két hop va giir khi, lam giam do cimg cia
mau kem va tdc do tan chay cua kem tang dan khi ting nong do xo cam quyt. Nghién ctru dong gop vao xu
hudng ché bién céac thuc pham c6 ngudn gdc tir thyuc vt va phat trién dong san phdm kem thuan chay cho
céc dbi twong an thuan chay, nhitng ngudi bi hoi chimg khong dung nap lactose, va cac dbi twong khong
sir dung trimg sira dé cai thién strc khoe.

T khoa: aquafaba, Xo cam quyt, kem thuc vat, kem khong sira, tinh chét nhii tuong, stta dura, khoai lang
tim.

THE EFFECTS OF CITRUS FIBRE ON STRUCTURAL AND PHYSICAL
PROPERTIES OF FREE-MILK ICE CREAM FROM LIMA BEAN (PHASEOLUS
LUNATUS L.) AQUAFABA, COCONUT MILK AND PURPLE SWEET POTATO

Abstract: Aquafaba - the viscous liquid obtained from the cooking water of legumes - can replace eggs
and milk in cold desserts due to their foaming and emulsifying ability. The objective of this study was to
identify a recipe for a vegan ice cream using Lima bean (Phaseolus lunatus L.) aquafaba, coconut milk,
purple sweet potato and citrus fibre to achieve the structural properties of free-milk ice cream from natural
ingredients. Hydration methods were used to investigate the properties and stability of the cream mixture.
The structural properties of the ice cream, such as: overrun, melting rate, texture analysis of the emulsion
system in each ice cream sample were performed. The results showed that the addition of citrus fibre to the
ice cream formulation increased the combinability and gas retention, reduced the firmness of the ice cream
sample, and the ice cream melting rate increased with increasing citrus fibre concentration. The study
contributes to the trend towards processing plant-based foods and developing a line of vegan ice cream
products for vegans, people with lactose intolerance, and those who do not use eggs, milk to improve health.
Keywords: aquafaba, citrus fibre, vegan ice cream, free-milk ice cream, emulsion properties, coconut milk,
and purple sweet potato.

1 GIOI THIEU

Kem lanh 1a mét san pham bot khi- 1ong dong lanh duoc tiéu thy rong rii trén khap thé giéi, né bao gom
hdn hop khong khi, nude, carbohydrate, protein, chat béo, chat 6n dinh va chit nhii hoa [1]. Pay 1a mot
trong nhitng san phim sira duoc tiéu thy va san xuit nhiéu nhat do mang lai rit nhiéu loi nhuan cho nganh
cong nghiép thuc pham [2].

Sita bo 1a mot thanh phan quan trong, n6 cung cip protein va chat béo cho san pham kem lanh. Trong kem,
bot khi hinh cau (kich thudc ctia bot khi c6 duong kinh tir 20 dén 50 pm) thuong duge bao quanh béi mot
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mang ludi cac giot chét béo lién két mot phén, chung cling dugc bao quanh béi casein, whey protein bién
tinh mot ph?m va cac hat nhii twong. Trén thyc té, chat béo két hop mot phﬁn hinh thanh mang ludi chat
béo, gitip 6n dinh bot khi va cau trac bot trong kem do d6 ciing rat cn thiét trong viéc cai thién hanh vi tan
chay [3]. Trong nhiing nam gan ddy, nhu cu d6i voi cac san pham khong phai sita da gia ting do ngay
cang c6 nhiéu nguoi khong dung nap lactose va ngudi in chay [4], [5]. Bén canh d6, viéc chan nudi bo sita
1a mot van dé moi trudng nghiém trong, nguyén nhan chinh 1 lwong khi Ni-to thai ra duong nude va phat
thai khi nha kinh gop phan 1am trai dat nong 1én [6]. Do d6 san pham kem lanh thuan thyuc vét can dugc
quan tdm nghién ctru.

Viéc tiéu thy cac san pham thudn chay vé co ban da ting 1én dang ké trong nhitng nim gan diy, do nguoi
tiéu dung da béat ddu nhan thirc rd hon vé cac hau qua vé strc khoe, moi truong va dao duc cta viée ti€u thy
céc san pham dong vat [7], [8], [9].

Kem thuin chay thuong dugc lam tur sira co nguf"m géc thuc vat nhu dira, ddu nanh, hanh nhan hodc sira
yén mach [10]. M6t s6 van dé voi kem khong sira 1a chat rdn khong béo cao, ham luong chét béo thap va
thanh phan protein. Nhiing diéu kién nay anh huong dén két cAu va tinh chat cam quan ctia kem khong sira
dugc tao thanh bai ba thanh phéan ciu tric chinh 1a bot khi, tinh thé d4 va hat cau béo [11].

Trong kem, chét béo chiu trach nhiém san xuét nhii twong, kich thudc va hinh dang cua tinh thé nuée da,
va thoi gian tan chay [12].Can phai c¢6 su da dang vé san pham kem dé co cac lwa chon thay thé cho cac d6i
tuong nguoi ti€u dung dac biét nhu nhimg ngum bi di Gmg vdi stra, nguoi khong dung nap lactose (trong
khao sat kiém tra sirc khoe va dinh dudng Qudc gia (NHANES) 2007-2010 béo cdo ty 1¢ hién mic & nguoi
16n (2,64%), tré em (1,94%) [4]), ngudi an thuan chay (khoang 8% ngudi Canada va 3% ngudi My goc
Hoa Ky xéc dinh 1a an chay, 1-2% & New Zealand va 3% & Uc, véi ty 1& cao hon 16 1ét 6% & Ireland, 9%
& Duc, 8,5% o Israel va 40% & An Do [8]), hay ngudi khong sir dung sita vi phic loi dong vat. Voi cac dbi
tuong ngudi ti€u dung ké trén su Iya chon hay thay thé duy nhit 1 sita c6 ngudn gbc thuc vat. Sita dira,
dau dira dugc chiét xuét tir com ciia trai dira truong thanh dugc thu hoach tir cay dira. Ham luong protein
trong nudc cbt dira duge bao cao 1a tir 5-10% co ban kho, va dua trén déc tinh hoa tan, 80% protein tir noi
nhii dira duge phan loai la albumin va globulin. Nudce cot dira 6 ham lugng protein bé mat cao (7mg/m?),
trong d6 thanh phan chinh 14 cocosin. M6t sb protein ton tai trong pha 16ng nudc cdt dira twong tac véi cac
hat chat béo va hoat ddng nhu chét nhii héa xung quanh bé mat ciia né. Nhii twong hinh thanh tir chiét xuét
nude cta ndi nhii rin dira twong d6i khong 6n dinh vi kich thude giot 16n. Nhil twong sira dira mang dién
tich am va khong két tu & pH 6. Cac protein trong dira dong lai ¢ 80,9°C, nhung sy két tu cac giot chét béo
s& xay ra néu protein bi bién tinh boi nhiét. Cac giot dau nho s& twong tac va két tu lai thanh cac giot 16n
hon va gay ra sy mat 6n dinh nhii tuong. Trong qua trinh lam kem, céc hat cau béo bao boc cac bot khi dé
6n dinh bot. Céc hat ciu béo cling s€ anh huéng dén kich thudc cta céc tinh thé bang. Cac hat cAu béo nho
phan tan s& kim ham sy phét trién cta cac tinh thé nudc d4 thanh cac tinh thé 16n. Protein can thiét dé tao
thanh mot 16p bé mit bao quanh cac giot chat béo trong qua trinh dong nhét hoa va trong qua trinh khudy
khi két hop cac bot khi [11]. Pau ngy (hay con goi 1a dau Lima) 13 mot ngudn protein thyc vat quan trong
va giau chat chéng oxy hoa, vitamin va khoang chit nhu vitamin B phirc hop, dic biét 1a vitamin B6
(pyridoxine), thiamine (vitamin B1), axit pantothenic, riboflavin va niacin. Trung binh, ham lugng protein
tho cua ddu lima gip d6i ngii cdc, 1én dén 25,9+2,30%, va bao gdm nhiéu axit amin nhu lysine (5,13g/100g
protein), valine (4,259/100g protein), threonine (2,35g/100g protein), leucine (6,179/100g protein),
phenylalanin (6,17g/100g protein).“Aquafaba” la chat 1ong nhét thu duge tir qua trinh nau cac loai dau.
Chat 1ong nay c6 thé dung dé thay thé trimg va sita trong nhiéu san pham thuan chay do kha nang tao bot
va tao gel ctia chung. Ham lugng protein cao trong ddu ngy dan dén kha ning tao bot tbt trong cac san
pham dau ngu [10].

Dé chdng lai hién twong két tinh lai, trong qua trinh san xudt va bao quan, chét 6n dinh thuong duoc thém
vao cong thirc kem hinh thanh c4u tric mang ludi bén trong san pharn c6 tac dung wrc ché sy tai két tinh ctia
da [1]. Xo cam quyt la mdt phy pham ctia nganh cong ngh¢ san xult nudce ép citrus. Cac soi cam quyt da
dugc str dung trong mot s6 hé thdng thuc pham duogc nhil hoa dé cai thién tinh chit va d6 6n dinh cua két
céu [13]. Viéc sir dung Xo' cam quyt dé thay thé cac loai phu gia dé tao d9 bén cho hé nhil tuong gop phan
tai su dung nguon phu liéu thyc pham. Céc nghién ciru cho thy viéc ting cuong chat xo trong ché do6 an
hang ngay la rit quan trong dé gitt strc khoe t6t, do d6 tiéu thy thuc pham gidu cht xo hang ngay cang dugc
nhiéu nguoi tiéu ding quan tam [14], [15], [16].
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Trong nghién ctru nay stir dung 2 loai xo cam quyt: Citri-Fi 100M40 (100% xo cam quyt) va Citri- Fi 300FG
( dong san xuit voi 15% xanthan gum). Xanthan gum 1a mdt loai polyelectrolyte bao gbm chudi chinh cia
(1, 4) -B-D-glucose voi mot chudi phy trisaccharide dugc gan vao méi glucose. Xanthan gum c6 kha ning
on dinh ciu triic trong pham vi nhiét d6 va pH rong va cac dung dich co su tham gia cua xanthan gum c6
dd nhot cao khong bién dbi. Xanthan gum duogc str dung rong rai nhu chit 6n dinh bot do tao ra cac mang
tich hop va linh hoat [17].

Khoai lang tim 1a mét loai cdy thao sdng mdt nam hodc 1au nam trong ho Convolvulaceae. Thit ciia chiing
c6 mau tim dén tim sim [18]. La mot nguén thuc phém, khoai lang tim c6 chira carbohydrate, vitamin C,
niacin, riboflavin, thiamin va khoang chét s& lam phong pht thém thanh phan dinh dang cua kem, no cling
chtra cac sdc t6 mau tu nhién nhu anthocyanin va beta-carotene, vi vy da kem c6 gia tri dinh dudng cao
[19]. Anthocyanins c6 cac chirc nang chbng oxy hoa, chéng dot bién, chong kh01 u, bao v¢ gan, ha duong
huyét va chong viém, mang lai cho chiing mét trién vong tng dung tot. Sic t anthocyanins duoc sir dung
nhu mot chat mau ty nhién gitp kéo dai thoi han st dung cho thuc pham [18]. Mtrc anthocyanin ctia khoai
lang tim 1a 9000 pg (32,967 SI), cao hon so voi khoai lang cam 1a 2900ug (9,657 Sl), anthocyanin trong
khoai lang 1a + 519mg/100g trong lwong udt. Anthocyanin trong khoai lang tim d& dugc nghién ctru 14 6n
dinh hon anthocyanin tir cac loai trai cay va rau qua khac [19].

D3 c6 nghién ctru vé kem lanh khong sita prebiotic duge ché bién vai chiét xuat hoa tan trong nudc cua san
pham phu tir gao [2] nhung chua c6 nghién nao sir dung san pham phu “Aquafaba déu ngu” ché bién kem lanh.
Nghién ctru nay dugc thuc hién véoi muc ti€u xay dung cong thirc kem s€ st dung aquafaba dau nguy, sita
dira, dau dura, khoai lang tim va xo cam quyt gitp phuc vu cho cac dbi tugng an kiéng dic biét véi cac noi
dung nghién ctru cy thé sau:

1) Khéo sat tinh chat, d6 6n dinh ctia hdn hop kem qua cac phuong phap hydrat hoa

2) Khao sat anh hudng ciia xo cam quyt dén cac tinh chit ciia kem lanh

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Nguyén viat ligu

- Pau Ngu thu mua tir ctira hang ndng san huyén Ptrc Trong, Lam Pong, Viét Nam. Cac chi tiéu hoa ly
cua nguyén liéu dau dugc phan tich va trinh bay ¢ bang 2.

- Khoai lang tim: dugc thu mua & Vinh Long, Viét Nam c¢6 ham lugng protein: 0,7210+0,1895, chét béo:
1,0399+0,1836, xo tho: 1,010+0,1273, tro: 1,0542+0,0557 (% wt).

- Com dura dugc nao theo phuong phap pho bién hién nay bang may nao dira kho, dira da nao duoc thu
mua tir tinh Bén Tre, Viét Nam c¢6 ham lugng chat béo: 31,433140,7736 (% wt).

- Pudng tinh luyén ctia cong ty TNHH Mot Thanh Vién Puong TTC Bién Hoa — Dong Nai.

- Dau dura st dung loai’déu dira nguyén chét Organic VIETCOCO do cong ty TNHH ché bién Dira Luong
Qudi. Dia chi:tinh Bén Tre, Viét Nam.

- Citri-Fi 100 M40, Citri-Fi 300FG mua tai Cong ty Anh Sang Chau A Asia Shine. Dja chi: 353C Nguyén
Trong Tuyén, Phuong 1, Quan Tan Binh, TP. HCM.

- Huong Vanilla st dung 12 loai hwong vani Rayner's 28ml xuét xir Anh Qudc.

2.2 Phwong phap chuin bi kem

Buée 1: Chudn bi dich du

Thue hién theo quy trinh cia Nguyét va cong su, 2019 [20]:

Ngam d4u: trong nudc sach 8-10 gi¢r dong hd. Muyc dich dé thuﬁn lgi hon trong qué nau, giam thoi gian nu.

Néu dau: Nau dau véi ti 1é dau: nude= 1:5 (w/w) cho vao noi inox, dy nap. Nau dau bang bép hong ngoai

Sanaky SNK-2018HG cho dén s6i & cong suat 2000W, sau d6 giam cong suat xudng 400W luc nay tinh
thoi gian nau dau 45 phut.

Loc: hon hop sau khi néu loc qua ray dé loai bo ba dau. Giup thuan loi trong qua trinh loc dich dau lan 2
dé loai bo can, bui ban, hat li ti nho.

Dong lanh: dich dau sau khi loc cho vao tai zip, bdo quan dong lanh & -4°C. Muc dich ctia qua trinh nay la
gitip thuan tién trong qué trinh chudn bi mau cho thi nghiém tiép theo.
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Bude 2: Chuan bi sita dira

Nguyén lidu: ty 1& nuéc : com dira = 1:10 (theo khdi lwong). Chuan bi 20ml nudc sdi bé vao binh cach

nhiét. Cho 200g com dtra va 20ml nude vao may vét va thu dich sira dira. Dich sita dira thu nhan trung binh

150,67+ 9,02ml véi hi¢u suat thu hoi 9518,57%. Dich sita dira thu nhan dugc bao quan nhanh ngin mat ti

lanh nhiét d¢ 6,2+1,85°C.

Buée 3: Chudn bi paste khoai lang tim

Khoai lang tim dugc lam sach, loai bo tap chat, chat do ¢ bén ngoai nguyén liéu. Can 150g cho vao t6 inox.

Hap khoai: d6 1500 ml nude ndi inox c6 ban kinh 10,5cm, cao 12,5¢m, sir dung bép hong ngoai Sanaky

SNK-2018HG cong suat 1600W trong thoi gian 30 phut. Myc dich ctia qué trinh nay 1a 1am chin nguyén

lidu. Khoai lang tim dd qua hap duoc 16t vo cho vao may xay sinh t6 xay (WMF KULT X Mix & Go) cuing

v6i dich ddu vai ty 18 1:1 (theo khdi lugng) xay trong 3 phit dé thu nhan paste khoai lang tim.

Bude 4: Chuan bi hon hop cho cong doan danh kem

Phuong phap 1 (PP1): hon hop kem dugc danh bang may xay sinh t6 WMF KULT X Mix & Go.

Puong va xo cam quyt duge dinh luong theo cong thirc (¢ bang 1) cho vao may xay sinh t6 WMF KULT

X Mix & Go. Cho tiép dich dau (1242°C) vao may danh trong 1 phut, bd sung tir tir dau dira vao danh 40

gidy. Khi hdn hop dat nhiét d6 25+1°C cho tir tir sita dira vao danh 40 gidy. Cudi ciing cho hwong vani va

paste khoai lang tim vao danh trong 2 phut.

Phuong phéap 2 (PP2): Thuc hién chuén bi miu bang méay déng hoa SILVERSON L5M-A véi téc d6 5500

rpm, trinh tu bd sung nguyén liéu va thoi gian danh nhu dwoc mé ta & Phuong phéap 1.

Bude 5: Ché bién kem lanh

Cho hdn hop d chuin bj phia trén vao trong may danh kem (may lam kem tu dong UNOLD 48818) va

chon ché @6 Ice Cream danh trong vong 60 phut/mé.
¥

Hinh 1. San phdm kem lanh sau khi d4nh
2.3 Cong thirc phdi trén hdn hep kem
Béng 1 Cong thirc phdi tron hdn hop kem (% Khéi lugng dich dau)*

Thanh phin boiching oy CT2 CT3 CT4 CTS CT6
Dich dau (g) 1509
buong 20%

Citri- Fi 100M40 0 0,3 % 0,5% 1% 0 0 0

Citri- Fi 300FG 0 0 0 0 0,3% 0,5 1%
Dau dira 6%
Stra dira 12%
Huong vani 0,6%
Paste khoai lang tim 20%
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*Luu ¥: 1% theo khoi lwong ciia dich ddu

Citri-Fi 100 M40 (100% Xo cam quy); Citri-Fi 300FG (dong sdan xudt véi 15% xanthan gum)
2.4 Phwong phap do kha nang giir nwéc (Water Holding Capacity, WHC)
Thuc hién theo phuong phap ctia Yao Lu va cong su (2020) [21] ¢6 hi€u chinh. Cac nhil twong dugc tao
bot trong dng ly tim 10 mL va can (WO0). Sau d6, cac mau dugce ly tim ¢ 6.000 vong/phit va 25°C trong
20 phut. Nudc thoat ra duoc loai bo, va khoi lugng cua céc gel con lai (véi 6ng ly tdm) dugc can va ghi lai
la W. Mdi mau thuc hién 3 1an. WHC (%) ciia gel nhii twong duoc tinh theo cong thirc dudi day:

Wy —W)
WHC = ————X1
C W, 00

2.5 Phwrong phap do d nhét ciia hén hgp Kem (Viscosity, 1)

Thuec hién theo phuong phap cua Ziaeifar va cong su (2018) [22]. P6 nhét biéu kién ciia cic mau nhii twong
duoc xac dinh ¢ 25°C béng cach st dung nhét ké Brookfield dugc trang bi truc chinh s6 63. PO nhét dugce
do & tdc do cit tang tir 0 dén 140s ~ ' [18]. Phép do duoc ghi lai ¢ toe d6 cat (10 s™) duge coi 1a d6 nhdt ciia
nhil tuong. M&di mau thyc hién 3 1an.

Hinh 2. Po nhét mau thiét bi Brookfield
2.6 Phwong phap do kha ning két hep va giir khi (Overrun, OR)
Thyc hién theo phuong phap cua qulng Wu va cong su (2019) [23] c6 hiéu chinh. Phuong phap do kha
nang két hop va giit khi bao gorn viéc can riéng hon _hop kem va kem trong mot vét chira thé tich co dinh
(khoang 98,96 ml). i v6i mdi 16, phan tran dugce 14y tir cac mau khac trong sudt qua trinh san xuit kem.
Do chay tran duoc thyuc hién 3 1an. Kha ning két hop va giit khi duoc tinh theo cong thic sau:

(m dich trwédc khi danh) — (m kem cia cung thé tich dich)x 100

m kem cla cung thé tich dich
2.7 Phuong phép xic dinh téc dd tan chay (Melting Rate)
Thyc hién theo phuong phap cua Cropper va cong su (2013) [24] c6 hiéu chinh. Cac mau kem (30+5g)
dugc bao quan trong cic cde tron co nap & -25°C trude khi tién hanh thir nghiém tan chay. Cac mau dugc
dat trén man ludi thép (3mm X 3mm) & nhiét do phong (34 + 1-C) va trong lugng nhé giot cia mau duge
ghi lai trong khoang thoi glan 30 phat. M&i méu thyc hién 3 lan.
2.8 Phwong phap do ciu tric cia kem (Texture analysis of ice cream)
Thuc hién theo phuong ciia Velasquez-Cock va cong su (2019) c6 hiéu chinh [25]. Trude khi do, cadc mau
kem dugc chuyén vao ti déng -25°C qua dém. St dung thiét bi do ciu trac Brookfield CT3 4500 véi dau
do hinh non acrylic 45° (P45/C) gdn v6i cam bién luc 10g. Cac mau kem dam bao dwoc 1am lanh trong ti
dong va chi lay ra khoi ti dong ngay trude khi do va dugc lam thing ¢ nhiét d phong (23+1°C) den do
sau 10 mm véi toc do thir nghiém 1a 2mm s, dé giam d6 bién thién lién quan dén sy nong 1én ctia mau. DO
ctimg duoc dinh nghia 13 lyc nén dinh trong qué trinh xuyén qua ciia moi mau kem.

% OR =

© 2021 Trudng Pai hoc Cong nghiép thanh phé H5 Chi Minh



206  ANH HUONG CUA XO CAM QUYT DEN MOT SO TiNH CHAT CUA KEM LANH KHONG SUA
TU DICH PAU NGU, SUA DUA VA KHOAI LANG TiM

2.9 Cac phuong phap phéan tich hoéa ly
2.9.1 Xac dinh ham lwong tro
Xac dinh ham lugng tro bang phuwong phap nung: Theo tiéu chuan Viét Nam (TCVN 8124:2009; ISO
2171:2007) c6 hiéu chinh.
Ng}lyén tdc: Phan mau thir duoc nung cho dén khi chét hitu co chéay hoan toan, sau d6 can phén can con lai.
Phan cén thu duoc nay c¢6 dang tro xop sau khi nung ¢ 505°C.
Than hoa so bo: Can chinh xac 1g mau cho vao coc nung (da sdy kho va can). Sau d6 cho chén chira miu
dun trén bép dién tir dén nhiét do than hoa, cho téi khi mau bi than hoa so bd thanh tro c6 mau den.
Than hoa hoan toan: Sau khi than héa so bd cho chén nung vao 16 nung, tiép tuc nung ¢ nhiét 46 505°C,
trong thoi gian 4-5 gio. Nung cho t6i khi mau dugc than hoa hoan toan va c6 mau trang Lay chén nung ra,
lam ngudi ¢ binh hut am. Can mAu, tiép tuc nung cho t&i khi khdi luong khong ddi thi két thiic qua trinh
nung.
Tién hanh 1ap 3 14n, ldy s6 liéu trung binh.
Ham lugng tro theo % khdi lugng miu dugc xac dinh bang cong thic:

Tro(%) = % X 100

Trong do:

Mo 12 khdi lwong ctia phan mau thi, tinh bang gam (g);

ma 1a khéi lugng cua dia tro hoa, tinh bang gam (g);

m; 1a khéi lugng cua dia tro hoa cing véi phan con lai sau khi nung, tinh bing gam (g).
2.9.2 Phuwong phdp xdc dinh ham leong protein bang phirong phap Kjeldahl
Xac dinh ham lugng protein cua hat dau ngu bang phuong phap Kjeldahl: Theo tiéu chuin Viét Nam
(TCVN 8125:2015; ISO 20483:2013) cd hi¢u chinh.
Nguyén tic chung: V6 co hoa Wmﬁu thir bang acid sunfuric dam dic, nito co trong mau thir chuyén thanh
amon sunfa:[. Dung kiém d'f_'lc day amoniac ra khoi amonium sunfat trong may cat dam, tao thanh amonium
hydroxyt, roi dinh lugng bang acid
V6 co héa mau: Cho g mﬁq, 5g chit xuc tac KSO4 va CuSO, vao binh Kjeldahl, sau d6 cho thém 10ml
H>S04 ddm déc vao duoc tién hanh trong ti hut. Pat binh Kjeldahl nam hoi nghiéng trén bép, dun tur tir
trén bep cho dén khi thu dugc dung dich trong sudt khong mau hoac ¢6 mau xanh lo cia CuSOs, dé ngudi.
Cit dam: Sau kI}i vO cO h(')Na mau hoan toan, cho nudc cé‘g vao binh Kjeldahl dinh mic mau thanh 250ml.
Cho vao binh cat: 10ml mau, 5 ‘giot phenoltaleip, nudc cat, sau do trang lai sau cung la dung dich NaOH
30% dé dam bao mdi truong ki€m trong binh cat. Cho vao erlen binh himg: 25ml H2SO4 0,1N; 3 giot chi
thi methyl red. Sau do6 tién hanh chung cat mau cho dén khi binh himg cham mirc 150ml. Bem mau di
chuan do bang dung dich NaOH 0,1N.
Thuec hién thao tic twong tu v6i mau tring.
Qua trinh chung cAt dam duogc thuc hién 3 1an, léy s6 lidu trung binh.
Ham luong Nito tong theo % khéi lugng mau duoc xac dinh bang cong thirc:

Ham lugng Nito téng (%) = T1—Y20201 x 100

V1: Thé tich dung dich NaOH 0,1N tiéu t6n khi chuén d6 mau tring, tinh bang ml;

V2: Thé tich dung dich NaOH 0,1N tiéu ton khi chuan d6 méu thi, tinh bang ml;

m: khéi lwong mau tha, tinh bang g;

0,0014: S g nito twong tng voi 1ml dung dich NaOH 0,1N;

Ham luong protein thd: Protein (%) = % Ham luong Nito tong x 6,25
2.9.3 Xdc dinh ham liong chdt béo bang phirong phdp soxhlet

Céch tién hanh: gléy loc dugc say kho sau d6 dem can. Can Ig mau cho vio gidy loc 101 boc kin, dem can
va cho tai mau vai dng soxhlet. Cho ete 2/3 binh cau, cho nudc lanh chay gid qua ong sinh han. Pun s6i
binh ciu cho dén khi chit béo dugc chiét hét 8+12 gid (trong 1 dung méi tran tir éng chiét vé binh chua
khong it hon 5-6 14n) [26].
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Tién hanh 13p 3 14n, iy s6 liéu trung binh.

Ham lugng lipid dugc tinh theo cong thirc sau [26]:
100 100

%Chat béo=(m; — m,) X e X Toomwes

Trong do:

m; khéi lugng mau va gidy trude khi chiét (g)

m, khéi lugng mau va gidy sau khi chiét (g)

m, khéi lugng mau ban dau (g)

Wi d0 4m cta dau ngy (%)
2.9.4 Phwong phdp xdc dinh dg am
Do am caa nguyén liéu ban dau: Puoc xac dinh theo tiéu chuan Viét Nam (TCVN 9706:2013, 1SO
711'1985) €0 hiéu chinh.
Nguyén tac ctia phuwong phap: Mau sau khi xir ly so b9, nghién thanh dang bot. Say phan mau thir dudi ap
sudt giam, & nhiét do tir 45°C dén 50°C va c6 chat hut am, cho dén khi thu duoc khéi lugng khong doi.
Tién hanh 1ap 3 14n, iy s6 liéu trung binh.
Pugc xéc dinh b:lfmg céng thirc:

b6 am (%) = e x 100

ma 14 khéi lugng cua phdn mau thir trude khi sy, tinh bang gam (g);

m; 14 khéi lugng cta phan mau thir sau khi sdy, tinh bang gam (g)
2.9.5 Phuong phap vat li
Kich thudc hat dau ngu dugc xac dinh bang thude do vit micromet véi do chinh xéc 0,0lmm dung dé do
chiéu dai (L), chiéu rong (W) va do day (T). Nam muoi hat dau dugc chon ngau nhién, ba kich thude chinh
cta hat dugc chon nhu Hinh 2.1 do va lay gia tri trung binh [27].
Khéi, luong 1000 hat dL}’()’C tin}1 nhp’ sau: Léiy 50 ha:[ dau ngau nhién dem ra can khoi luong. Cho 50 hat dau
vao 6ng dong 250ml d6 mé lap day kin khoang trong. Ta suy ra dugc thé tich mé si dung va tir 6 suy ra
thé tich dau ( so lan thi nghiém lap lai 5 lan) [27].
2.10 Phwong phap thu thap va xir ly s6 liéu
Céc thi nghiém duogc bd tri ngau nhién lip lai 3 lé}n. Phuong phap phan tich phuong sai mot yéu tb
(ANOVA), su khac biét gitra cac nghiém thirc LSD bang phan mém xur 1i 80 liéu Statgraphics, khac biét c6
y nghia thong ké ¢ mirc a = 0,05.
3 KET QUA VA BAN LUAN
3.1 Tinh chit vat i va héa hoc ciia nguyén liéu dau ngw

Céc tinh chit ly hoa cua nguyén lidu dau ngu xac dinh duoc nhu trinh bay & bang 2.
Bang 2 Tinh chét vat 1i va hoa hoc cua nguyén li¢u ddu ngy

STT Chi tiéu xac dinh Gia tri trung binh
1 Do am (% wt) 12,39+0,25
2 Protein (% wt.) 30,83+8,17
3 Chét béo (% wt) 14,77+0,99
4 Tro (% wt) 4,44+0,11
5 Chiéu dai (mm) 20,05+2,06
6 Chiéu ngang (1) (mm) 12,43+1,00
7 Chiéu ngang (2) (mm) 13,25+1,13
8 Bé day (mm) 7,35+0,96
9 Khdi lugng trung binh cta hat (g) 62,84+3,26
12 Thé tich trung binh cua dau (ml) 54,80+5,02
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Bang thé hién gié tri trung binh + d6 léch chuan
Tir két qua thu duoc & bang 2 cho thdy dau ngu rat giau protein chira dén khoang 30,83% protein. Protein
dugc coi 1a chat dinh dudng da Iwong quan trong nhat dbi véi con ngudi [28]. Rat can thiét trong ché d6 an
udng, sir dung cho qué trinh tong hop va sira chira cac mé co thé, hormone, enzyme ciing nhu cac chét khac.
Ngoai ra dau ngu con chira khoang 14,77+0,99% ham lwong chat béo. Cac dic tinh vat Iy cia dau ngy ciing
duoc trinh bay trong bang 2. Cac tinh chat vat ly caa hat duoc do dac dé 1am rd hon cac dac tinh cua nguyén
liéu nghién cuau.
3.2 Khio sat tinh chat, @9 6n dinh cia hn hop kem qua cac phwong phap hydrat hoa
Theo s6 lidu tir hinh 3 cho thay hdn hop kem dugc thuc hién bang phuong phap PP1 ¢6 kha ning giit nudc
(47,80+0,51%) cao hon phuong phap PP2 (45,94+0,11%). Chét xo c6 kha ning giit nudc cao co thé duoc
sir dung nhu mot thanh phan thyc phdm chirc ning dé giam luong calo, tranh hién twong tong hop va thay
d6i d6 nhot va két ciu ciia san phdm cudi cing [29]. Theo két qua trinh bay & bang 3, c6 thé thiy sy tac
dong ciia phuong phap hydrat hoa dén kha ning giit nudc cuia xo cam quyt.

PP2 45,94°+0,11

Phwong phap

45,00 45,50 46,00 46,50 47,00 47,50 48,00
WHC (%)

Hinh 3 Biéu d6 gia tri kha ning giit nudc ciia cac phuong phap danh, vai cac ky tur a,b,c khac nhau biéu dién
su khac biét co y nghia thong ké ¢ P-value < 0.05

PP2 166,00°+2,83

Phuong phap

0,00 50,00 100,00 150,00 200,00 250,00
n (cP)

Hinh 4 Biéu do thé hi¢n gid tri ¢ nhét cua cac phuong phéap dénh, véi cac ky tu a,b,c khac nhau biéu dién sy
khéc biét co y nghia thong ké ¢ P-value < 0.05
D6 nhét duoc coi 1a mot yéu tb gop ph?m vao su dn dinh cua bot. Bot khi-long duogc dinh nghia la sy phan
tan khi trong mét pha nudc lién tuc. Bot khi-long gitt mot vai tro quan trong trong cic hé thong thuc pham
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khac nhau, dac biét 1a kem lanh. Cac muyc tiéu chinh cta viéc chuyen dbi cac san pham thyc pham sang
dang bot la: giam mat d6 cua san pham va gia thanh cua thuc phim, cung cp cho san pham kem mét cdu
trdc x6p va cac dic tinh luu bién doc dao, giam gia tri calo va ciing cai thién cac tinh ning cam quan. Tuy
nhién, do dién tich bé mit 16n va ning luong tu do cao cua bong bong phan tan, bot 1a hé thong khong 6n
dinh v& mat nhiét dong luc hoc. Cac co ché chinh anh hudng dén su 6n dinh cta bot 1a: thoat nude (chat
16ng chay ra khoi bot va 1am suy sup 16p chit long do trong luc), c6 dic hodc khong can ddi (chuyén khi tir
cac bong bong nho hon sang bong bong 16n hon hodc vao khi quyén, dan dén cac bong bong nho bién mat)
va su két tu [17]. B6 nhét cao cod thé 1am cham téc do thoat chat long, nguyén nhan 1a do trong luc. Néu d6
nhdt khong da dé hd tro mang giita cac bot khi, cac bong bong s& két tu lai [30]. Tir két qua sé trinh bay ¢
hinh 4 cho thdy d6 nhét cia hdn hop duge danh bang phwong phap PP1 (202,0045,66¢P) cao hon phuong
phap PP2 (166,00+2,83cP). Do do PP1 la phuong phap hydrat hoa t6t hon trong 2 phuong phap khao sat
nén dugc chon dé danh mau chuan bi cho cac thi nghiém tiép theo.

a) b)
Hinh 5 Mau sau khi ly tim dé do WHC
a) Chuan bi mau theo PP1; b) Chuan bj theo PP2
3.3 Khio sat anh hwéng ciia xo' cam quyt dén céc tinh chit cia kem lanh
Kha ning két hop va giit khi (OR) 14 tinh chat déc trung cho ham lugng khi trong kem, la mot chi sO quan
trong anh huong dén dic tinh tan chay, cu trac, két ciu va cam quan cua kem [31]. Két qua bang 3 cho
thay d6i v6i mau déi chimg khong c6 xo cam quyt thi OR dat gié tri nho nhét (17,90 +2,46 %) va kha ning
két hop va giir khi nhin chung ting 1én ty 1& thuén v6i ham luong Xo cam quyt & ca 2 loai Citri- Fi 100M40
va Citri- Fi 300FG. Piéu d6 cho thdy xo cam quyt c6 vai tro lam ting kha nang két hop va giir khi d6i véi
hé nhil tuong cua kem lanh. Khi so sanh gia tri OR gilra cac cong thirc, mot phat hién quan trong khéc la
nhitng mau c6 Citri-Fi 100M40 (CT1, CT2, CT3) thip hon nhitng mau c6 Citri-Fi 300FG (CT4, CT5, CT6)
khi xir 1i cing mot ham luong o cam quyt. Su khac biét ndy co thé duge giai thich la do thanh phan trong
Citri- Fi 300FG c6 bd sung thém 15% xanthan gum.
Bang 3 Khao sat anh hudng cua xo cam quyt dén cac tinh chat cia kem lanh.

STT Cong thuc OR (%) HR (9) MR (g/phat)
1 bC 17,90 + 2,46 870,67¢+ 41,20 0,59° + 0,01
2 CT1 25,48+ 1,08 899,33° + 39,26 0,25%+ 0,02
3 CT2 23,92% + 1,32 615,33" + 38,13 0,282+ 0,01
4 CT3 29,46 + 1,38 493,50° + 62,52 0,31+ 0,04
5 CT4 28,39 + 1,63 445,832 + 21,55 0,72¢ £ 0,04
6 CT5 24, 85% + 6,33 477,00* £ 17,76 0,859+ 0,03
7 CT6 32,74+ 271 584,07° + 21,60 0,95+ 0,04
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Bang thé hién gia tri trung binh + d6 1éch chgén, cac ky tu a,b,c khac nhau biéu dién sy khéc biét theo cdt co y
nghia thong ké ¢ P-value < 0.05

Nhiéu nghién ctru chi ra rang, d6 cing cta kem (HR) bi anh huéng bai nhiéu yéu t6, chang han nhu ham
luong chat ran, do nhét cua kem, ty 1¢ gidn no, kich thuge bong bong va su phan bd, nhung yéu t6 anh
huéng chinh 1a kha ning giit khi cua kem [31]. Theo s6 liéu tir bang 3 gia tri OR ty 1€ nghich véi d6 cuang
(HR). Su mau thuin nay co thé 1a do kha nang két hop va gitr khi cao ddng nghia véi s6 lugng bot khi trong
kem nhleu dan dén cau tric kem xép (b6ng) va do cing thap. Cac dit liéu thu dugc & khao sat nay cé thé
suy luan rang kha nang két hop va giit khi ctia kem cang 16n thi do ctng tuong tmg ctia kem cang nho, va
két qua nay phu hop voi cong b trude do cua Lei Yan va cong sy (2021) [31]. Nhimg phat hién nay cho
thdy rang viéc bo sung X0 cam quyt lam cho chu trac kem lanh tré' nén mém, x6p hon. Piéu do cho thay xo
cam quyt lam ting d on dinh va su phan tan cta bot khi trong kem lanh giup kem tré nén xdp (bong) va
do cung théip. Do gia tri OR c6 mébi lién hé tac dong chat ché dén gia tri HR nén dan dén cling co su khac
biét vé gia tri HR giita cac mau kem c6 sir dung Citri- Fi 100M40 so véi Citri- Fi 300FG ¢ ciing mot ham
lwong. Trong cong thirc CT4 (0,3% Citri- Fi 300 FG) va CT5 (0,5% Citri- Fi 300FG) c6 gia tri HR 1an luot
14 445,83* £ 21,55 (g); 477,00% £ 17,76 (g) khong c6 su khac biét gia tri HR trong cong thirc CT3 (1% Citri-
Fi 100M40). Tuy nhién, & cong thirc CT6 (1% Citri-Fi 300FG) c6 su khac biét cu thé 1a gia tri HR khong
giam khi ham lugng xo cam quyt tang 1én ma nguoc lai gia tri HR lai tang 1én. Nhu da dé cap o trén, HR
cua kem chiu anh huong boi nhiéu yéu t6 trong d6 c6 ham lugng chét ran, d6 nhét cua kem [31]. Trong
truong hop nay cd thé 1y giai 1a do trong thanh phan cua Citri-Fi 300FG ngoai chat X0 con c6 chira xantham
gum. Hon thé nita Xantham gum la polysaccharides c6 khd nang tang do nhot va on dinh cdu trac [17], [32].
Nhu vay, khi ting ham luong Citri-Fi 300 FG dong nghia voi ting ham luong xanthan gum nén kem c6 do
cung cao hon.
Cac dac tinh hoa ly (vi du, phan nude da va do cimg) ciing lién quan chit chd dén cac thong sb hinh thanh
cAu triic vi mé trong qua trinh déng lanh di kem voi sy hinh thanh cta cac tinh thé nude da va cac 6 khi.
Téc d6 tan chay 6 mbi twong quan vira phai voi hé sé nhat quan, chi s6 dong chay, kich thugc tinh thé da
trung binh [31]. Theo Cropper va cong su (2013), ngoai tinh thé bang va cac hat chat béo thi ham lugng khi
trong kem hay kha néng két hop va giir khi cling anh hudng dén téc do tan chay (MR) cua kem [24]. Cu
thé, khi kha nang két hop va giir khi tang thi tdc do tan chay (g/phut) cua kem tuong tng nhanh dan. Diéu
nay da dugc 1y giai va trinh bay trong bang 3. N6i mot cach cu the hon, viéc ting ndng d6 chit nhii héa ma
cu thé & day 1a xo cam quyt, dd dugc chimg minh 13 1am rit ngén thoi gian tan chay (tan chay nhanh hon).
Két qua nay c6 thé duoc giai thich 1a kem c6 ciu trlic mém tan chay nhanh hon kem cting mot phat hién
trong nghién ciru cta Rahim va cong su (2019) [33].

4 KET LUAN

Nghién ctiu hién tai duoc thiét ké dé khao sat mirc d6 anh huéng cia céc loai xo cam quyt (Citri-Fi 1000M40:
100% xo cam quyt; Citri- Fi 300FG: c6 chira 15% xanthan gum) dén cac tinh chat cia kem lanh tir thuc
vat. Két qua cua nghién ctru ndy chi rang so vai cac mau sir dung Citri-Fi 100M40 thi cac cac mau sir dung
Citri-Fi 300FG lam tang kha nang két hop va gii khi, giam do ctiing caa kem hon. Tuy nhién, nhitng mau
sir dung Citri-Fi 300FG c6 tc d6 tan chay nhanh hon mau sir dung Citri- Fi 100M40. Huéng nghién ctu
tiép theo la khao sat su két hop giira xo cam quyt véi cac chat 6n dinh tu nhién khéc trong viéc cai thién
ciu trdc cua kem. Két qua cua nghién ciru ndy c6 thé xem 1a nghién ciru tién d& dé phat trién cac san pham
ché bién c6 str dung bot tir dich dau dé thay thé sita va phat trién dong san pham kem thuan chay cho cac
dbi twong an thuan chay, nhitng nguoi bi hoi ching khéng dung nap lactose, va cac dbi twong khdng sir
dung tring sia dé cai thién sic khoe.

LO1 CAM ON

Cam on Truong dai hoc Cong nghiép Thémh‘phé Ho6 Chi Minh di hd trg kinh phi cho dé tai nghién ctru
khoa hoc sinh vién ma so 21/1SHTPSV19, dong cam on Vién Cong nghé Sinh hoc va Thyc pham da tao
moi dicu kién thudn lgi vé€ trang thiét bi d€ chiing t61 hoan thanh nghién ctru nay.
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