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Optimization of natural product-derived functional Lozenge
production conditions that help with sore throat
Using Response Surface Methodology
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ok
A 571d edem ofs Aol B A7k ELH;L%ZH%TS: TE7) ARk DAL o]d] vk HH £A1S
Fl AFAell mrol HE Tkl B ZAAE /Ndetaat shalv it A e 1.463-1490g9] gho] WERA L,
%‘% 12H= 10% ojujel]l Eo] ®F Agor sttt g3 Hine SielA 30874 SEnivt 4891, 0.80-
281 brix ApoejlA] W3}alSith. Compression Forcel= B8 &iioll 938 vk ¢k o} Aspalathus lineariss §o)
%ﬂ%”‘?‘i Aasplnh vhEne 1 Ao 48] 1% oJld W B % 5] Hitor dAdye Folus

olidel oA Aoz AT Fo|n 2t Tkl wEk L gk AAsHA, a
g UERARITE L 3k #1903 U A= e ebeel] wh {0129l 2hol= UehA] 8%k

ot %‘EE 193574673g Apololl A WBHgl I, Huhg-8& 509-57.20N/em” Abole] e 7R 0w, Fa AL 1935-4673g
2ol =7 Selnwo|= ke 7h7) 26.76-101.66 mgTE/10g¥} 34.39-119.68 mgRE/10g7}

| 9185tk DPPH 2 #ht] 2452 31.5876262% Aloloj Al Wglglon] Folx
2 x17}4011 utet 24 Aol & HAAth ABTS 2 &)z 24 %S BE 20004 RB% o)de] 733t 2 i
7 2A%S BolH olu 27AS AUdldE 9438 atsls S HoE Aoz AE ) el o]eHE 7154
3 % JE’;’% o] A7E F7F 247 15g, 18MPa Htojl Al o n2s 2l Ak

o)A AEE AT wEw duolSe] Ay B AN G vHvE 2 HolFvh 2714 (lozenge)
U= AJ7He 315 AUA7F F 3 80%0] o]2= Aoe B Al fFakek o QoA e T S
Sk ghel A @ 5t A4 RS AAE A derew dntdom wid S vaA 1FA
& 7184 20| AW gtk Aejut o) 9 s 9 A AFA, FASA 5ol H7ha oFg s W
7bE SEEAS Bolahy 3 fRRS AZsn oo B Ao S1F o tfgh AFaAEN 2]
1tk A 27] odle] glEAel gole gskA 9oy AR 7Fe A e v 715 aAES 23 dste] A4
&t4 glolo] 9t} Fetd Yolo g B, 3uA o Folrs b epgelE s SHUSRE $AI A9
]ﬂ_al—‘j (VOCs) Zo] 9t} Alzata glolo gz AFq ol mh} Wb AR S Fal VsAol Hold zalAE
Fol7k Ak oleld Al Ay edEAe 3§y MEIHIA B
Aol FlEle] of 2] 714 dHe Aozl 53,
e ga BWlEn FEe IR 29ee we 2 AR WU
Hied 919 78k 557} upole] 2 At ol 21 A¥A=
AZo] A7 AeE deich ¥ ol A& Starch. corn((57) SAMCHUN), Xylitol((57)
>~(Aspalathus linearis/= 34243} g4 3 22 3k A A o] A D A ), D-Maltitol((F7) 27|z A 2] o}), Magnesium
H7 Q2 Zg}H o] =2 = isoorientin, orientin, T stearate(Mg 35%)((5F)SAMCHUN), 323} E((5) o
utin, isovitexin 5] ®Hi1¥ 3 QITh FZe] At FolH M), Fols BH((FEA A APES Al
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Z A8 A) 814 (Central Composite Design)S- ©]
sl AAEFITE 3] ¥4 (Response Surface Method)-&-
934 = SAS package(Statistical Analysis System) & A&
SFAT.

A A P A EHES (X)) Amount of Aspalathus
Iinearis(X;) 2 Compression force(Xp) o™, A& A 8L -2, -
1,0, 1. 29] 59A = FEs}sto] 1o wE 1074¢] AATE
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Experiment Aspalathus linearis Compression force
Number (2) (MPa)
1 20 (1) 18 (D
2 20 (1) 14 (=1
3 10 (-1 18 (1
4 10 (=D 14 (-1
5 15 (0) 16 (0)
6 15 (0) 16 (0
7 25 (2) 16 (0
8 5 (=2) 16 (0)
9 15 (0) 20 (2)
10 15 (0) 12 (=2)

[3 1] Central composite design for

the manufacturing of Aspalathus linearis lozenge

2.3 ZAA 9 Az
Soluzs zAAe) NS 98 VA e S A

Z 278 28t BE8A2 Corm Starch, 72w &2 Xylitol

<, B34 = D-Maltitol S, &A= Magnesium stearate =

AHEBHATE, Folnze] A7k 74470 nhe D-Malit

1S 5o S wHTFAT Az mgdes ¥ 19

= 25 Pk

Mix Starch. corn, Xylitol, D—Maltitol, Aspalathus linearis

powder and Lonicera japonica powder
| Add small amount of water tlo mixed powder to make dough |

|

Lowering the granules with a 200 mesh sieve
and Dry in 50 min at 50T

|
Grind the granules and mix
and add Magnesium stearate

!
Weight 1.5g and Combined lozenge at different
pressures
[3% 2] Procedure for preparation
of Aspalathus Ilinearis lozenge

24 9t A% 2 F% BR

AzE 2A:R BA F 2005 FAE Adeste] A
A& (AVG4101, OHAUS, China)& AF&3te] FAE =
SFALE olu EEAATE 10% o] gho] Yo T it
o] Ao Hekaih

o

Z3F 2 A] 14 v]7 100mLo] =5 50mLE 7}af 3%
T2Z2(20TCT+05C)o) A 200rpm o2 aukale] 5Eulc) 150ul
g H3lo] FHFE=AN-1E Brix 0732%, Atago, Japan)=Z
ge) &=

8 SwE SS9 23 W ek Ho) 0714
=45}
26 FHEE

Azs ZAAE FAIZ 9g oz el A 2ol

A F FAE S F vlex S471(FRV 1000, COPLE
Y, United Kingdom)dl| 4] =5S 1003] 3]7A171 & Hoixl
75 ojula FA Wgks SAt) 23] v E sk
o} 23] Alge] At 1% oulgl RS Agsita
A it
2.7 A=

A8 Tt AR MAAI(SP-80, Tokyo Denshoku Co L
td, Japan)& Al-g83}o] Lak(Lightness), agt(Redness), b#t(Ye
llowness), AE#K(Color difference)S- 23] uHe =A435}e]
Tare 2 eIt oju ARS-g ¥ Wi ¥H(standard plate)
o] Xzhe 82.04. Ygre 884, Zz+e 9659011
2.8 ZAAE

Texture Analyzer(CT3 10K, Brookfield International Inc.,
USA)z =A3s}o] First cycledl A 7 Z=(Hardness), Hu] %
H(Peak Stress), A& (Adhesiveness), Second cycled] A
534 (Cohesiveness), ¥#4d(Springiness), 7/3(Gummine
s8) YERNRITE Probet= TA4L Cylinder(6mm D, 35mm L)

& AHERAT AT AARS ¥ 39 2on] 108 W 5

A3l B@sk  EFAAE T
[3 4] The Operating Condition of Texture Analyzer
Sample size 40 x 40 x 4mm
Test type Compression Cycle

Target value 3mm
Trigger load 4g
Test speed 2mm/s

TA7 Knife Edge

Probe
(60mm W)
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[3 3] RSM Formula prepared by varying the addition amount of Aspalathus linearis and the addition amount of
D—Maltitol of the Aspalathus linearis lozenge.

Ingredients (g) Sample number
sredients 18 1 2 3 1 5 6 7 8 9 10
Strach. corn 20 20 20 20 20 20 20 20 20 20
Xylitol 8 8 8 8 8 8 8 8 8 8
D—Maltitol 45 45 55 55 50 50 40 60 50 50
Magnesiumstearate 2 2 2 2 2 2 2 2 2 2
Lonicera japonica powder 5 5 5 5 5 5 5 5 5 5
Aspalathus linearis powder 20 20 10 10 15 15 25 5 15 15
Total(g) 100
29 F3dst 1 I3 54 4 27 B FEES WA & bzt 3RS
27 10gS 7+ 5 70% ethanol 95mLE 7}3fe] 4,000 RP 3 Z7dste] ABTS #t]zh 27%S W& 2 HeEh
Mol A 2087+ A2l g 5 79t ol #HWhatman No.2)A| 71 2.10 FAAZ
9 gz AHgsAh RE Yolgt MuEy ¥ Agon Jenilon, 3
Z H&BA §3E9 3t#S Folin-Denis’'s method(2)ol] ] Zzzgas /\}d‘lﬁ}@‘lﬂr e

=2 2~

2} SAAE A5 7474 0, 200, 400plell S~ 22} 255
0, 2350, 21500, 2N Folin Ciocalteu 1500 & 7}s}o] 357+ W

%3}z, IN Sodium Carbonate 300ulE 7}ate] 3371 B A|
70 3 oM 2417 Fok WS A]A T25nmol|d SRS

AetA ) oju] Tannin acid(Sigma Chemical Co., USA)E
AbgEte] E NS A & F AB SEE s
Al 10g % mg Tannin acid (mg TE/10g)o.2 YERAAT}
% ZPH w0l Fa Davis WS o] &sI3ith & 9
gheF =A o /\]—‘9_6‘]— A3} U3 HHo 7 Zzoﬂ—% ZH|
FRAIL, AJE9H 0, 200, 400p0e] 90% diethylene glycol 2800,
2600, 24000 231 IN NaOH 200ulE 7}ske] & &3k3l &
Ao A 1A)7F 8REA1A 420nmol| A F3 s S5
o] Rutin(Sigma Chemical Co., USA)E A}&3}o] %3 A
G A T F FepR ol S9E IS AR 10g
% mg Rutin Equivalent(mgRE/10g) .82 YERNSIT]

DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma-Aldrich, St.
Louis, MO, USA) &t]Z 2A% Bloise] HH(3)S o]-&315)
t}. DPPH 39.0mg< 70% ethanol 500mLe] o] 0.2 mM=
ZAske] AHSEATE AloF blank § 5 Fhe] 1.0+0.1¢] &%=
Z A8k ARgeralon, %73 W A5 2mLel 0.2m
M DPPHE9 2mLE 7}8Fe] oFAaoA] 308 FoF k-2 A)7]
& 51Tmo|l A F3 =g SAAT A5 il 70% ethan
ol 7}3F Control®] &34 %= Asle] DPPH free radi
cal 27158 YEg= eI

ABTS &t Z-& o] &3 3itsts 5742 ABTS+cation de
colorization assay B el ¢)&te] Al3&FA T TmM 2,2-azin
obis(3-ethylbenzthiazoline-6-sulfonic acid)¢} 2.6mM potass
ium persulfateE % sE2 E3ato] oba 2 WA 16
AIZE &)t WA gte] ABTSE @441 % T34nmell A 31
grol 1.0£0.27} S| =% 70% olgt&= 348tk s4H &

" m}r

O

s W =

ol 3mLo| A8 &l 0.1mLE 7}8le] 108 HoF Ao A W
A3 & MmN FFEE SAsA 7 FEE9 g

s) H2(ANOVA) S 6§0}ML o|ZHYH FolR
v el oFE s dElste] Az Folrs 2| A
2o e FA54S ATt
3. A% 9 u%
31 IRk E

i Ae 146371.490g9] 7S B3 S%F Axb= 0.34
T 1.36% Wl oz BEF Aoz Adeitt.E|
Zm = SR 308704 5Eull 24693, 0.8072.81 brix
Atolof A WstekGith Bl b B3l o TS v
grom Folr iy ghige] TUMEE AU nEEE
Foli 2 15g o4, EPE e 18MPa o] o] 7oA 1% ©
ol Eojow 2 e 4 AU Ad= ¥ 49 &
32 A%

Folw2r} 2l W L e 7asx

4 E & b A%S vehisleh. gl me f
A1 poli= YERA] FUTE FolH 2] Hrlpo] St
s W7I7F Sl A Ae] 77k ghE vERitha A
a9tk 24 Ashe & 59 2k
[3 5] Hunter’ s color values of lozenge prepared
by different ratio of Aspalathus linearis powder
Exp. L a b JE
1 54.20%1.26  7.53%£0.74 14.45F*1.44 41.99%0.84
2 59.47%£0.22  7.28£0.11 15.72%£0.43 37.50%0.63
3 63.31£0.59 6.61£0.06 14.83+0.30 33.56*0.63
4 62.97£1.94 6.43%£0.19 14.24%£0.91 33.64%1.46
5 59.99£0.81 6.99£0.19 14.06%£0.28 36.37%0.69
6 60.92+0.57 6.97£0.26 14.75%*0.13 35.75*0.52
7 55.27%£1.23 8.86*£0.58 17.39%£1.38 42.28+0.53
8 67.04+1.17 5.84*0.12 14.71£0.26 30.05%1.03
9 58.67+0.99  6.61+£0.15 13.29%£0.38 37.27£0.87
10 61.656F0.57 6.47*£0.07 13.71£0.39 34.62+0.48
33 2ARE
7 % (hardness)¥ 193574673g Atolol A W3}, #Hol-s
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2 (Peak Stress)S 5.09757.290N/cm’ Abeole] zHs 7H o,
TH A4 (Fracturability)-& 193574673g Abolol| A ¥ 38ls}3i T

= A S8, BARAAE Aspalathus linearis 3&Fo] 7}
f‘“’ﬂ whet Aol M FAekal agtel M Srkehe A
B9 o1} Compression Force 14MPa o)slo|A] = A3 o
w7t "ojA A 14MPa o]l A B8 alfoF & 4
2 e

[3 6] Texture properties of lozenge prepared

1O
=
=
o

_I_4

by different ratio of Aspalathus linearis powder

B Hardness Peak stress Fracturability
> (8) (N/em?) )

1 4673%549 57.29%6.73 4673%549
2 415.6%+418 5.094%5.12 350.5+433
3 316511225 38.80%15.0 3165%£1225
4 2497+1959 30.60£24.0 24562003
5 2889£746.4 35.42%+9.15 2889£746.4
6 2775£800 34.02+9.80 2775%800
7 1935+1064 23.72+13.1 1935+1064
8 2457+1083 30.12+13.3 2142+1130
9 347511122 42.60+13.8 3344+1265
10 2324+1007 28.48+12.3 23241007

34 Fual 9 Fase 54
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% olE4 2 F Fehnols 42)
26.767101.66 mgTE/10g} 34.397119.68 mgRE/10g7} Wk
u, Bkl we feldor Aolzk giglov] 24l F
bl met frolH oz Fkee AR usith

DPPH o ABTS AHf2lt)2 2% gtel W9l 42 3L
58762.62%, 98.2879875%2] W $]= DPPH: FolHx H7f
ol wha} o2 el o]z} B ow ABTSE A4 4o 9
8601 e arsiele nalk

>

Z“z%
ol M AFsh= AlRte] S7kshiaA A 571 2 Hol
013’1@ AU el Aol B2 A B
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t}. Compression Force:= 23] 4%
spalathus linearisc t&o] Z71e4=
2 A% EAEC] 1% oY W Bt 3
2 JaE =y Folra 15g o), Bt
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Zpol= UEhA] 29kt 7 E(hardness) = 193574673g Alo]
o A W3t F o8- (Peak Stress)< 5.09757.29N/cm” At
ol9] zs 7HHom, ¥4 34 (Fracturability)& 193574673g
Atolo| A Wslsllth F EE)uEy SEHLoE dEke
7¥7} 26776710166 mgTE/10g¥} 34.397119.68 mgRE/10g7}
ugtom 01% oA foido] AA-H A DPPH Ay
g7 27 %L 315876262% Atolol| 4] Wstglon Foln
2 A7} whet §-o) A zpo]l= B YT ABTS A5 2
7+ 275 RVARVTE% Alold| A HEglon mE 24
oA 98% o) /de] e A E}E]% %S HolF o=
Z21& APt 93 alsls g HolE o2 Ay

Atk welA olskstd, v & g RE ANE %33 uf

01—%*9} EPSHE S @] AR 71 47 15, 18MPa
Tl A Folra Zalx] A A Z0] AT AR

fﬂﬂr.

Faed

[1] JH Nam, Implement of Analysis system with Indoor En
vironment Monitoring Based on 10T, Journal of the Korea
Institute of Information and Communication Engineering, v
0l.23, no.12, pp.1687-1692, 2019

[2] Folin O and Denis W. A colorimetric method for determi
nation of phenols(phenol derivatives) in urine. Journal of Bi
ological chemistry, 305-308, 1915

[3] MS - Blois Antioxidant determinations by the use of ast
able free radical. Nature 181: 1199-1200, 1958

— 445 —



