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Tom tat

Marshmallow la mét logi keo déo ngot va co do xo”'p mém nhu bong gon. Pady la
loai keo phé bién dwoc dung dé lam mén an vat hodc lam nguyén liéu cho cac logi thirc
uong, banh ngot. Bai nghién citu nay khdo st quy trinh lam keo Marshmallow bé sung
mau tw nhién c6 bo sung la dira VA dich gac. Cdc yéu t6 khaio sdt bao gom nong do
gelatin, nong do dich chiét ld dira va gdc, nong do dwong dén chat heong keo
Marshmallow. Két qud cho thdy dich chiét la dira va gdc cé ti 1é 4:4 (VIV), dwong 50 g,
siro 100g, gelatin 10g va dun keo ¢ nhiét dé phi hop 110°C gilp keo Marshmallow dat
dé béng, xop, déo phi hop dong thoi mau sdc twoi va thom mai 1é diva va gdc.

Tir khéa: gac, keo, ld dira, Marshmallow
Abstract

RESEARCH PROCESS OF MARSHMALLOW CONFIDENCE WITH
NATURAL COLORS

Marshmallow is a sweet and fluffy marshmallow that is as soft as cotton wool. This
is the type popular candies are used to make snacks or as ingredients for drinks, cake.
This study investigates the process of making Marshmallow candy with natural color
added pandan leaves and Gac juice. In that, we focussed on the effects of gelatin, pandan
leaf and Gac fruit extracts, sugar concentration on quality of Marshmallow candy. The
results showed that pandan leaf extract and Gac fruit extract had a ratio of 4:4 (v/v), 50g
sugar, 100g syrup, 10g gelatin and heated the candy at a suitable temperature of 110°C
to help Marshmallow achieve a fluffy, spongy texture, suitable flexibility, fresh color, and
fragrant aroma of pandan leaf and Gac fruit.

1. Mé dau

Mau sic 1a mot chi tiéu chat luong quan trong trong thuc pham coéng nghiép, va nd
anh huong dén sy lya chon va so thich ciia nguoi tiéu ding. Trong d6, mau thuc pham
tong hop dugc sir dung phd bién & nhiéu loai thuc pham. Tuy nhién, ngay nay nhiéu nha
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khoa hoc da va dang quan tam dén viéc st dung chat mau sinh hoc duge diéu ché phé‘ln
16n tir thyc vat. Cac chat mau sinh hoc ding trong thyc pham nhu anthocyanidin, caroten,
flavanoid, chat diép luc, crocin va betalain dugc chiét xuét tir mot sb thuc vat. N6 vira co
tac dung tao mau vira dong vai trd nhu chat khang vi sinh vat, khang oxy hoa va do do
ngin ngira mot sd bénh tat va réi loan trong con ngudi (EI Messiry, 2021).

Qua gic dugc dung trong thue phim nhu mot chit mau va ciing 13 ngudn dugc
pham rat quy. Géc chira thanh phan cic chat nhu a-carotene, B-carotene, lycopene c6
kha ning chdng oxy hda, chdng 130 hoa va cac bénh 1y & phoi, tim, mach mau, than kinh
(Vuong, 2006).

La nép hay 14 dra 1a thyc vat than thao, sinh séng chu yéu 0 khu vuc ¢6 khi hau
nhiét doi (Quyén, 2019). Cay c6 mui thom diu, thanh mat nhu mui c6m nép, 14 cang
kho thi cang thom hon. Vi thé ma 14 dua 1a mot loai huong li¢u va mau thuc phém rat
phé bién trong nén vin héa 4m thyc cua nhiéu qudc gia nhu: Viét Nam, Malaysia, Thai
Lan, Philippines,... N6 thuong dugc bd sung vao cac san phém banh, keo, thach, nudc
giai khat va kem (Nhiéu, 2018).

Marshmallow 12 loai keo lam tir dudng, nuéc, gelatin, chat tao mau va huong vi,
duoc tao hinh thanh nhitng miéng hinh try nho va phu mot 16p tinh bot ngd. San pham
keo Marshmallow c6 céu trac bot dic trung dugc tao ra khi khong khi va do 4m duogc
két hop vao hdn hop siro. Khong khi 1am ting thé tich ciia keo déo va chiu trach nhiém
tao ra két cdu bong xdp cua nd (Jackson, 1990; Kaletunc, 1992). Viéc str dung mau tu
nhién va c6 gid tri dinh dudng trong san phiam keo nay con han ché. Vi vay, “Khdo sdt
anh huwéng ciia mét sé yéu to6 dén chit lwong keo Marshmallow b6 sung mau tw
nhién” duoc thyc hién nham tang gia tri dinh dudng va an toan cho san pham.

2. Vat liéu va phwong phap nghién ciru

2.1. Vit liéu

Nguyén liéu 1am keo Marshmallow bo sung mau ty nhién bao gom: bot 1a dira va
gc (Cong ty cp dau tu Thanh Giang group), duong (Cong ty cd phan dau tu thuong mai
bat dong san An Duong Thao Pién), siro ngd (Cong ty thuc pham CJ food ) va gelatin
(Cobng ty Navico ) (Hinh 1).

Hinh 1. Neuyén liéu lam keo Marshmallow. (A) Bét ld dira va géc; (B) Puwong;
(C) Siro ngb; (D) Gelatin
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2.2. Phwong phdap nghién ciru
Thi nghi¢m 1: Dinh tinh mt s6 hop chit cé hoat tinh sinh hoc trong dich chiét
ld dvra va qua gac
Bot kho (1g) tir 14 dira va gic duge chiét voi 50mL nude cat trong 1 gid ¢ nhiét do
50°C trén may khudy tir. S?u d6 dich chiét fiuqc lc_)c, qua gidy loc va thu phan dich trong.
Dich trong duoc str dung dé dinh tinh mét s6 hop chat ty nhién theo bang 1 nhu sau:
Bdang 1. Phan ing dinh tinh nhém hop chdt ti nhién (Phirong, 2017)

Nhém chit Phan tng héa hoc Quan sat phan wng xay ra

Alkaloid 5 mL dich chiét + thudc thir Wagner Két tia d6 nau

Carbobydrate 5 mL dich chiét + 1 mL Fehling A, Két tia do gach
1 mL Fehling B

Flavonoid 1 mL dich chiét + 1 mL Dung dich chuyén sang mau vang
Pb(CH3C0O0), 5%

Phenolic Vai giot FeCl3 5% + 1 mL dich chiét Dung dich chuyén sang mau xanh dam

Thi nghiém 2: Khdo sdt anh hwéng ciia nong dp gelatin dén két ciu keo
Marshmallow

Muc dich thi nghiém: Nham tim ra keo c6 két cau (do dan hoi, do déo) tot nhat.

Tién hanh thi nghiém: Gelatin (ndng do 6; 10; 15g) dwoc ngam véi 1an luot 48; 80;
120mL trong 15 phdt. Tron 100g duong, 100mL siro ngd véi 120mL nude va nau dén
110°C (dung dich c6 dic, khong tan trong nuéc) rdi cho gelatin vao dén khi tan chay va
dun 2 phut thi tat bép. Cho hdn hop vao t6, sir dung may danh trimg danh bong (danh dén
khi c6 van) thi d6 vao khuon di rac bot ngd, u keo trong 4 tiéng dén khi dong lai.

Thi nghiém 3: Khdo sdt dnh hwéng ciia nong dé dich chiét ld dira va gic dén
chit lwong keo Marshmallow

Muc dich thi nghiém: Nham tim ra keo c6 mau sic dep va mui thom dic trung.

Tién hanh thi nghiém: Can chinh xac 2g bot gic; 1,25g bot 14 dira 1an luot pha
trong SmL nudc nong (theo huéng dan trén bao bi). Tron 100g duong, 100mL siro ngd
v6i 120mL nude va ndu dén 110°C (dung dich c¢6 dic, khong tan trong nudc) rdi cho
10g gelatin, dich chiét 14 dua (1; 4mL) va gic (1; 4mL) vao dun sdi 2 phuat thi tit bép.
Cho hdn hop vao t6, sir dung may danh trimg danh bong (danh dén khi c6 vén) thi do
vao khuon da ric bot ngd, o keo trong 4 tiéng dén khi dong lai.

Thi nghi¢gm 4: Khdo sdt dnh hwéng ciia nong dé dwong dén chit liwong keo
Marshmallow

Muc tiéu thi nghiém: Nham tim duoc do ngot cuia keo phu hop véi thi hiéu.

Tién hanh thi nghiém: Lan lugt cho dudng theo néng do 50; 75; 100g, 100mL siro
ngd véi 120mL nudc ndu dén 110°C (dung dich ¢ dic, khong tan trong nudc) rdi cho
10g gelatin, dich chiét 1a dua va gic (4:4 v/v) va dun sdi 2 phat. Cho hdn hop vao 6, st
dung may danh trimg danh bong (danh dén khi c6 van) thi d6 vao khudn da ric bot ngd,
1 keo trong 4 tiéng dén khi dong lai.
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Thi nghiém 5: So sanh chdt lwong keo Marshmallow bo sung mau tw nhién véi
keo Marshmallow trén thi truong

Muc dich thi nghiém: Panh gia chét luong keo Marshmallow bd sung mau ty
nhién voi keo marshmallow trén thi truong.

Tién hanh thi nghiém: Tron 100mL dudng, 100mL siro ngd voéi 120mL nude nau
dén 110°C (dung dich c6 dic, khong tan trong nudc) rdi cho 10g gelatin, dich chiét 14
dira va gic (4:4 v/v) va dun sdi 2 phat. Cho hdn hop vao to, sit dung may danh tring
danh bong (danh dén khi c6 van) thi d6 vao khuén di ric bot ngd, u keo trong 4 tiéng
dén khi dong lai.

Phuong phap cdm quan thi hiéu

Nguyén tic ciia phép thir ndy, ngudi thir s& duoc moi thir ném san pham va cho
diém theo mirc d6 wa thich, hai long ctia minh d6i v&i san pham: 1 diém — R4t khong
thich, 2 diém — Khong thich, 3 diém — Khong thich, cling khong ghét, 4 diém — Thich, 5
diém — Rat thich (Tu, 2002).

Phwong phdp xir li 56 liéu

Str dung phan mém Minitab dé phén tich phuong sai ANOVA, kiém tra sy khac
biét gitra cac nghiém thtrc bang LSD (Least Significant Difference) o do tin cay 95%.

3. Két qua va thao luin
3.1 Pinh tinh mét sé hop chit tw nhién trong dich chiét ld dira va qud gic

Két qua khao sat so bd mot sd hop chét ty nhién trong dich chiét 14 dira va qua gic
duogc thé hién hinh 2, 3.

Cac 6ng chira dich chiét gic déu xay ra phan tng hod hoc, & 6ng 1 c¢6 xuat hién
két tiia d6 ndu ching t6 c6 nhoém chat Alkaloid. Ong 2 xuat hién két tia do gach nén &
gic ¢6 nhom Carbohydrate. Ong 3 c¢6 dung dich chuyén sang mau vang chimg to co
nhom Flavonoid. Ong 4 ¢6 dung dich chuyén mau hoi xanh vdy nén dich gic c6 nhoém
Phenolic tuy nhién ¢ ndng do thap.

Hinh 2. Binh tinh hop chdt ¢é hoat tinh sinh hoc cua dich gcfc.
(A) Truede phan ting ciia dich chiét gac; (B) Sau phdn iing ciia dich chiét gic;
Tir 1-4 lan heot dwoc bo sung thuéce thir Wagner, Fehling A — Fehling B,
Pb(CHsCOO)2, Fecls 5%

54



Tap chi Khoa hoc Pai hoc Thii Ddu M6t S0 3(64)-2023

Hinh 3. Pinh tinh hop chat c¢é hoat tinh sinh hoc cia dich ld dira. (4) Trudc phdn g
ciia dich chiét la dira; (B) Sau phan vng ciia dich chiét ld dira; Tir 1-4 lan lwot dwoc bo
sung thuoc thir Wagner, Fehling A — Fehling B, Pb(CH3COO)., Fecls 5%

Céc 6ng chira dich chiét 14 dira déu xay ra phan ing hoa hoc, & dng 1 c6 xuét hién
két tiia d6 nau chimg t6 c6 nhom chat Alkaloid, ng 2 xuat hién két tia do gach nén ¢ 14
dira c6 nhom Carbohydrate. Ong 3 dung dich chuyén sang mau vang ching té c6 nhém
Flavonoid, éng 4 dung dich c6 chuyén mau xanh dam vy nén dich l4 dira ¢6 nhom
Phenolic.

Qua phan tng dinh tinh cho thdy sy xuat hién da dang ctia cac hop chat ty nhién
trong 14 dua va gic gop phan nang cao gid tri dinh dudng cho san pham.

3.2 Anh hwéng ciia nong dp gelatin dén két ciu keo Marshmallow

Sau 4 gid 1 keo, ching t6i thu dugc keo Marshmallow nhu hinh 4. Két qua danh
gid cam quan dugc ghi nhan ¢ bang 2.

Vé d6 dan hoi, diém cam quan ¢ 3 nghiém thuc khong co6 sy khac biét vé mat
thdng ké, tuy nhién theo y kién nhan xét ctia nguoi danh gia cam quan thi mau keo chira
10g gelatin cho két cdu dai va dan hoi vira phai, voi s6 diém yéu thich 1a 4,2, cao hon so
v6i cac mau keo con lai (Bang 2). Keo c6 chira gelatin 10g ciing giup bé mit keo lang
min, dé cat thanh vién nho ma van giit dugc cau tric.

Bing 2. Anh hwéng ciia nong dé gelatin dén két cau keo Marshmallow

Nghiém thirc Gelatin (g)
Cac chi tiéu 6 10 14
P dan hoi 4,00+0,71% 4,20 + 0,34° 3,20 £ 0,842

* Cdc chir cdi khdc nhau trong mét dong thé hién s khdc biét ¢é y nghia véi p < 0,05.

Hinh 4. Keo Marshmallow & cdc néng dé gelatin khac nhau.
(A) 69 gelatin, (B) 10g gelatin, (C) 149 gelatin
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3.3 Anh hwéng ciia néng dp dich chiét ld diva va gic dén chit lwong keo
Marshmallow

Sau 4 gio U keo, chung toi thu dugce keo Marshmallow va két qua danh gia cam
quan (Hinh 5; Bang 3).

Sau khi 0 keo dén khi dong lai, st dung phuong phap dénh gia cam quan 5 ngudi.
Két qua miu keo chira gic 4mL va 14 dira 4mL dugc danh gia cao hon & mau c6 chira
gic 1mL va 14 dira ImL. Mau keo ¢ mau 14 dira & 4mL nhin twoi va dep méit hon mau
keo 0 14 dira 1mL, ddng thoi khi bo sung 14 dira 4mL cho thay rd huong vi 14 dira hon.
O mau keo co gic 4mL cho mau gic nhin dep mat rd mui gic hon ¢ mau keo c6 bd
sung gic ImL. O mau keo chira 1mL gic, keo c6 mau nhat nén mau sic khong duoc
danh gia cao so véi 3 mau con lai.

Hinh 5. Keo Marshmallow & cdc nong dé dich ld dira va géc.
(A) Ld dira ImL; (B) la dira 4mL; (C) gdc ImL; (D) gic 4mL

Bing 3. Anh huéng ciia nong do dich chiét dén chat lwong keo Marshmallow

Nghiém thirc La dira (mL) Gic (mL)
Cic chi tiéu 1 4 1 4
Hinh thirc bén ngoai 3,60 £ 0,552 3,60 £ 1,148 3,20 £ 0,452 4,20 + 0,45?
Mau sic 3,60 + 0,892 3,80+ 1,102 2,60 +0,55° 4,60 + 0,55%
Do dan hoi 3,60 £ 0,89? 4,20 £ 1,102 3,80 + 1,302 3,40 + 0,892
D§ ngot 3,40+ 1,148 2,60 + 0,892 2,60 0,892 3,40 + 0,892
Huwong vi 3,40+ 1,142 3,00 + 1,418 2,00 £ 0,702 3,80+£1,102

* CAC chit cdi khdc nhau trong mét dong thé hién sw khdc biét ¢é ¥ nghia véi p<0,05.

Qua Kkét qua danh gid cdm quan cling nhu ghi nhan thuc té, lugng dich chiét géc
va 14 dira nén duoc bd sung vao keo Marshmallow 1a 4 mL.

3.4 Anh hwong ciia nong dé dwong dén chit lwong keo Marshmallow

Sau 4 gio u keo, chung t6i thu dugc keo Marshmallow nhu hinh 6. Két qua danh
gia cam quan dugc ghi nhan ¢ bang 4.

V& hinh thtrc bén ngoai, mau sic, do dan hoéi, huong vi, diém cam quan ¢ 3
nghiém thtc khong c6 sy khac biét, tuy nhién vé do ngot, mau keo c6 bd sung 50g
duong cho do ngot vira phai pht hop véi thi hiéu, voi s diém yéu thich 1a 4,4, cao hon
so voi cac mau keo con lai. Piéu nay cho thay khi ting luong dudng thi keo s& c6 dot
ngot cao, lam gidm sy yéu thich ctua keo. Do do, trong thi nghi¢ém nay, 50g duong dugc
lua chon dé bd sung vao cong thirc Iam keo Marshmallow v&i mau ty nhién.
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Mo a2y ]
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A B C

Hinh 6. Keo Marshmallow & cdc nong do dwong khéac nhau. (A) 50g; (B) 75g; (C) 100g

Bing 4. Anh huéng ciia nong dg dwong dén chdt lwong keo Marshmallow

Nghiém thirc Puong (g)

Cac chi tiéu 50 75 100

Hinh thirc bén ngoai 4,00 + 0,002 4,00 £ 0,71? 4,20 + 0,842
Mau sic 4,20 = 0,45° 3,80 £ 0,457 4,20 = 0,457
P dan hoi 4,00 + 1,002 4,20 + 0,452 4,00 + 0,712
Do ngot 4,40 + 0,552 4,00 + 1,002 3,20 + 1,102
Huwong vi la dira 3,60 £1,142 3,60 £1,142 3,40 £ 0,902
Huwong vi gic 3,40 + 0,902 3,40 + 0,902 3,40 £ 0,902

* Cdc chit cdi khdc nhau trong mét dong thé hién sw khdc biét ¢é y nghia véi p <0,05.

3.5. So sanh chdt lwong keo Marshmallow bé sung mau tw nhién véi keo
Marshmallow trén thj truwong

Keo Marshmallow cé cau triic dang bong va nhu cau st dung loai keo nay khong
ngimg phat trién trén thi trudng v6i nhiéu mau sic va hinh dang dep mat. Thanh phan
chinh 1a gelatin, duong va siro nén gia tri dinh dudng thap. Dé dam bao gia tri cam
quan, mau sac va mui vi luén duge quan tdm & loai keo nay vi né gitp nang cao sy héap
dan, ngon miéng va an toan (Maiia, 2017). Trong thi nghiém nay, keo Marshmallow b
sung mau tu nhién dugc so sanh véi keo Marshmallow trén thi truong nham khao sat
nhu cu, so thich ctia ngudi tiéu dung vé chét luong ctia san pham nghién ciru.

Két qua & bang 5, hinh 7 va 8 cho thay khong c6 sy khac biét dang ké vé cac tinh
chit cam quan khi so sanh gitra hai mau keo. Trong do, vé mau sic va huong vi, keo
Marshmallow b sung mau tu nhién vuot trdi va phu hop thi hiéu hon. Pong thoi vi
ngot cua keo Marshmallow bd sung mau ty nhién dugc danh gia tdt hon keo
Marshmallow trén thj truong. Vé hinh thuc, keo trén thi truong duoc yéu thich hon.
Qua két qua danh gid cam quan cho thiy ngudi tiéu dung hién nay luén huéng dén
nhitng san pham an toan va c6 lgi cho stc khoé.

Tuong tu, keo Marshmallow b sung hwong vi va mau tu nhién tir trdi Tam bop
Nam My (Physalis peruviana) va ci Dén (Beta vulgaris rubra) khong c6 su khac biét
dang ké vé ca huong vi va mau sic, kha nang chip nhan mui so véi mau ddi chung (keo
bd sung mau nhan tao) (Ali, 2017).
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‘corNiche"

Hinh 7. Keo Marshmallow b6 sung mau  Hinh 8. Keo Marshmallow trén
tw nhién thi truong

Bing 5. Két qua khao sdt chat heong keo Marshmallow bé sung mau tw nhién
voi keo Marshmallow trén thi truong

Nghiém thire | Keo Marshmallow
Cac chi tiéu Thi trudong Bo6 sung mau tw nhién
Mau sic 4,20 + 0,45° 4,40 = 0,90?
Hinh thirc bén ngoai 4,40 + 0,552 3,60 + 1,142
Do két ciia keo 4,00 £ 1,00? 3,801,102
D) ngot 3,40 £1,142 3,80 + 1,302

* Cdc chit cdi khdc nhau trong mét dong thé hién s khdc biét ¢é y nghia véi p <0,05.

4. Két luan

Keo Marsmallow c¢6 mau gic va 14 dira ty nhién duoc ché bién nhu sau: hdn hop
50g duong, 100g siro ngd véi 120mL nude duge ndu dén 110°C (dung dich co dic,
khong tan trong nudc) rdi cho 10g gelatin (dd ngdm voi 80mL), dich chiét 1a dua va gac
ti 18 4:4 (mL) vao va dun 2 phut. Sau d6, st dung may danh trimg dé danh bong hon
hop vira nau xong cho dén khi co van thi d6 vao khuon di ric bot ngd, u keo trong 4
tiéng dén khi dong lai. San pham keo Marshmallow bd sung mau ty nhién ¢ vi ngot
vira phai, két cau dai va dan hoi t6t, mau sic dep, twoi va c6 huong vi 1a dira va gic dic
trung. So voi keo Marshmallow trén thi truong, keo Marshmallow bod sung mau tyu
nhién c6 d6 ngot va mau sic kha phu hop véi thi hiéu nguoi tiéu dung.

TAI LIEU THAM KHAO

[1] Ali, N., Al-Askalany, S., & Ghandor, H. (2017). Evaluation of sensory, physicochemical
changes of Marshmallow (Children Candy) by Addition Natural colors. Bulletin of the
National Nutrition Institute of the Arab Republic of Egypt, 50(1), 219-243.

[2] Diép Kim Quyén. (2019). Nghién ciu ti 1¢ dich 1a dtra bd dung va ché do nuéng dé nang
cao chat lugng caa banh yén mach. Tap chi dinh dirong va thuc pham, 15(5-6), 57-64.

58



Tap chi Khoa hoc Pai hoc Thii Ddu M6t S0 3(64)-2023

[3] ElI-Messiry, D. M., El Desoky, S. M., ElI-Razek, A., & Rabab, H. (2021). Characteristics of
children Marshmallow Candy Colored by Natural Anthocyanin Extract from Jamun
(Syzygium cumini) during cold Storage. Journal of Food and Dairy Sciences, 12(8), 189-194.

[4] Ha Duyén Tu (2002). K7 thudt phan tich cam quan thuc pham. NXB Khoa hoc va ky thuat.

[5] Huynh Thi Thu Nhiéu, Nguyén Ngoc Kha & Hoang Thi Trlc Quynh (2018). Nghién cizu
san xudt bét 1a diza sdy phun ¢ quy md phong thi nghiém. Truong Dai hoc Cong nghiép
Thuc pham TP HCM.

[6] Jackson, E. B. (1990). Liquor ice paste, cream and aerated confectionery, Sugar
Confectionery Manufacture. New York: in Blackie and Son Ltd, 218-236.

[7] Kaletunc G., Normand, M. D., Johnston, E. A. and Peleg, M. (1992). Instrumental
determination. J. Texture Stud, 23, 47.

[8] Maiia, A., Inna, P., Olga, S., Natalia, M., Oleksii, K., Iryna, F., & Anzhelika, G. (2017). A
study of properties of marshmallow with natural anthocyanin dyes during storage.
Bocmouno-Eeponeiickuil scypran nepedosvix mexnonozui, 3(11) (87)), 23-30.

[9] Nguyén Thanh Nhat Phuong, Pham Tan Phuong, Nguy2n Hoang Tri Tai, Tran Hong Dirc &
Nguyén Birc Do (2017). Khao sat ham luong flavonoid, alkaloid va kha ning khang khuén
ctia cao chiét co man trau (Eleusine indica). Tap chi Khoa hoc Bai hoc can Tho, 53, 54-60.

[10]Vuong, L. T., Franke, A. A., Custer, L. J.,, & Murphy, S. P. (2006). Momordica
cochinchinensis Spreng. (gac) fruit carotenoids reevaluated. Journal of Food Composition
and Analysis,19(6-7), 664-668.

59



