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Comparison of Sodium Contents in Nutrition Facts and Sodium Contents of
HMR products by Salinity Meter and Mohr Method
Soon Mi Kim, Hee Ok Pak*
Department of Food and Nutrition, Gachon University

Abstract

Two experiments were conducted to determine how much sodium in food could be detected using a salinity meter. First,
the salinity of mixed solutions of 0 to 6% sugar, 0 to 5% oil, and 0 to 6.4% MSG in a 1% NaCl solution was measured using
a salinity meter and a Mohr titration method, and the results were compared with the calculated sodium expectations. As
a result, the sodium contents of the sugar solutions and MSG solutions measured using a salinity meter were lower than the
expected concentrations at 2% or more and 0.8% or more, respectively (p<0.05). The salinity of the 18 HMR products was
measured in the same way, and the results were then compared with the sodium contents of the nutrition facts. The average
sodium content of all products measured using the salinity meter and Mohr method was 1.12 times and 1.06 times the
sodium content of the nutrition facts, respectively. On the other hand, the differences between the products were significant.
The correlation coefficients between the nutrition facts and salinity meter, the nutrition facts and the Mohr method, and the
salinity meter and Mohr method were 0.885, 0.920, and 0.950, respectively (p<0.01).
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1. A=

zgol AMgshe FEFR7E HEF s S0l oug 4
Fe FEAE Lot Aol AR AHEE= NaCl
(Sodium chloride, Daejung), A % (Saccharose, Daejung), 71
SENEAE, A" MSG (Monosodium glutamate;
Sodium L(+)-glutamate monohydrate, Daejung)®|T}. A7
gollol 7155 Ak flste] AR, 250)S
ARESITE HEF o SAS 918 Al AH-E HMR
(Home meal replacement) A& ¥ 3%, W 1035, =34
AN 5502 F 18FeIR e 7} AlFe] TR 54 4 A
Foll BAE YYEEE <Table 1>0] AU &5 &
TE5 34s7] 918 Mohr ZA Rl ARE-3F AR 0.1N-
Silver nitrate standard (Dajung)®} Potassium chromate (Duksan)
o|ATH.

2. M F

HMR A|#e] %5 374s17] 913 A 8E A=z sl
AFEE 71T F41 9 A 7] (Philips HR1727), YA1%-2]7]
(Hettich Universal 320R), 2¥7](Hot & stirrer HSD180,
] 8}717]), SF7-<71(Water purification system, Aquapuri
5 series, Young In Scientific) 5°|A Tt FA=Al= A7 A
Tk o] BREA UJEFA Y DMT-20NT&A17]
AA)S ARSI o, d=e] 27 W9l 0.00~5.00%°] T,

3. AlgjaltH
1) FEF7F a5 §d9 YEF G vl 9T
At 718 2 MSGZF EE &F S0 YEF =4
A s AR fsted A" 0~6%, 715 0~5%,

o]
MSGE 0~6.4%Z THEF 7z} &h= 1%2] NaClo] g
pe ==

155 sl9loH, o] £ &olof UEF s=s S4sIlth
7158 8ol EA) komm 1% F3E AR g
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<Table 1> Characteristics of the prepared Home Meal Replacements products

One Serving Size

Total
Categories Food Items ® Na Energy Carb. Sugar  Fat  Pro. Description
Pre- Post- (o) Cl) @ @@ @@ @©
cooking cooking
Jeyugdeopbap A . .
o 31l 280 281 790 530 71 8 14 40 A bowl of rice topped with pork
AEEE A)
. Jeyugdeopbap B . .
Rices . 250 251 950 375 72 12 5 10 A bowl of rice topped with pork
AL B)
Saeu-bokkeumbap Cog . .
92w 210 215 870 365 55 3 13 7  Fried rice with shrimp
Jajangmyeon A 330 441 1620 585 106 10 11 17 Black bean sauce noodles/Wet
FEH A)
Jajangmyeon B 380 436 1330 499 77 12 35 14 Black bean sauce noodles/Wet
49 B)
Chinese style noodles with vegetable
3 Ja
Jjambbong (A 326 618 2340 464 74 4 12 1S et
Zanchi-guksu A 101 663 2289 329 68 7 14 11 Korean style noodles/Dried
FAFE A)
Noodles  Zanchi-guksu B 89 468 1240 320 70 7 11 8 Korean style noodles/Dried
FA=5= B)
M”l'”je”gmye”” A 4 673 1520 457 102 16 18 13 Korean style cold noodles/Wet
E49H A)
M”l"’je”gmy conB s 558 2120 430 95 18 18 10 Korean style cold noodles/Wet
(B9 B)
Ssal-guksu (&) 158.5 551 1670 350 70 6 5 7  Vietnamese style rice noodles/Wet
Udong A (55 A) 233 445 1659 367 72 9 39 11 Japanese style noodles/Wet
Udong B (3-% B) 233 505 1570 340 72 10 29 9  Japanese style noodles/Wet
Doenjang jjigae A 4 465 2000 270 26 10 10 19 Doenjang stew with beef brisket
EZAN A)
Doerjang jjigae B 402 2360 250 20 7 14 15 Doenjang stew with beef brisket
E3AN B)
Soups Kimehi jjigae A 460 471 2850 265 19 8 13 18 Kimchi stew with pork
GEHAHAN A)
Kimchi jjigae B . .
- 300 322 1060 130 16 3 2.7 11 Kimchi stew with pork
(#HAIA7N B)
Hacjang-guk 700 5780 2570 450 15 0 23 46 Soup for hangover with pork bone
@
DWeight reduction due to bone removal
1% NaCl# 3lF T39] 7152 9o st Al5E 18} ANe F T3 2 ¥ B2 93 9ir] o= 37
ATh siar THY ES I g Fksla 28-S g #
Hapom, Fio] e AL F T BL vt ¥y
2) HMR AFEA & 2 o= 37 EAfsisint. o] 4o 5 10 ¢S FHald 5
HMR AZ A8& vg, Wi g8y A7) 9@ 6852 7 FrE 50mLE e Thy 2,400xg (20°C)ellA 2027 €
ate] Az om, ATl FAIE 191 FFH 2FA AR AEdS YEF S SAske AlEE AR
FAE R 23S $9 191 %S <Table 1> A AT
Eipvi=
@ HR
O ¥ EAA ] #1719 ol wE ARS & 5o fle A
EA ] 3719 el whet Al xskE el A9 e AHe 715 AAT v Wi A2 FAE Fsi] £
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B 23] Azl IBM SPSS Statistics 25.0 Program
(IBM SPSS INC, Armonk, NY, USA)S ©]-&3le £243}
Atk dE 4 WY 2 sk wet A", 7S, MSG7F
UEF g SA X 9 vlaslr] feiMe 247
o u x| E2HEA] (One-way ANOVA) ¥ Duncan’s multiple
test= ARF- 778313101, HMR AlFe] UYEF 333 9%
Al == Mohr A= 747} vlashy| leiM 482 T 4
%} (One-sample t-testyS, A2 t}2 WHOZE 2HE UEF

T AR He FEd AR 71§ 2 oA ok
12.3%°] YEFS okl = MSG (CsHgNNaO, HO,
LARFe] 187.13yF EF Aol ojwdt FaS vR= A
£ Ak om, o] S <Figure 1500 AAEI3AT
<Figure 1A>= 1% NaClE TrstHA A" 0% (S0),

1% (S1), 2% (S2), 3% (S3), 4% (S4), 5% (S5), 6% (S6)
3k go8S AwA|9F MohrHo 2 24 § UEF %
shabetar, EAERE Bl Alske UEF 9= 71dix] e}
vl gk Zlojth, AR SHE 32 1% 4% S47A=
7119} zfolE HolR] 9kt 2% FEE F% oEH
o= JIgA Tt @2 AsE YER ATH(p<0.05). WHH,
MohriHel] 9Jgt 27 A= AAF oz 7R} 294
OS2 =0 (p<0.05), AE Fxd e HOE HelE o
ERIA] 28QkaL, 3% ode] AR wRolx YEF X7t
°oFt S7kshe S JERSIH

<Figure 1B>= 1% NaClE $rslHA 1% &3} d&
BHg o] gste] AT A8 0% (LO), 1% (L1), 2%
(L2), 3% (L3), 4% (L4), 5% (L5)2 3k 84S A
o} Mohri o2 &4 & UEF &g et YEF 7|4
2|} Blagk Aolt}, o] Azt AA] Avt §3} 1HE AFS
Hol JrA SR 7IHAHY WA, Mo =
7Itx Boh =4 SAHEAT 228y 718 5 Sk o
E UEF Fe] wishs g3l A3 JERIA] ettt

<Figure 1C>= 1% NaClE $HralaA MSGE 0% (MO),
0.05% (M0.05), 0.1% (MO0.1), 02% (M0.2), 0.4% (M0.4),
0.8% (M0.8), 1.6% (M1.6), 32% (M3.2), 64% (M6.4) 3t
3t S-S 717t FHrtete] A=A MohrB o8 &4
UEF &S $htete] 7|tix]¢}F vlagtk Zlolth. MSGE ¢
o Ae, 7153 @] AA ' W UEFS TH3taL I
u2 7IAE 1% NaClel YEF &#(39.3%)0l 5 5%
o] MSGell e YEF FH(123%)S Blgk TXE AA
stk 2 A3 MSG7F 02%7F 2 w7kl dwA et
MohrHl 7827} 71Hi x|} 2k}, 18y A=A S83]=
MSG 0.8% ol’dellA &% o]&ZF o= 7|tz Hls|] W
ZA7H(p=0.000y5 2o WHH, MohrH Z23= MSG &%7t
6.4%7HA] 7Vl e UEF T A F7IsHA] 24k

ol#§t A= Z3gte] B Mohrd o2 Z4E YEF 3
2 1% NaCl ATt ofug} 7)o A", 715, MSG
ol £ AS BT AR SAE YEF Tl v
= AT B 5 dJoY d=Ae A
= 1% NaCle -3t A", 715, MSG §ox A,
715, MSGY| FE7F W2 739 Z1R]¢}F w9 ke A
HojFEdth ey £8E A" 7]8, MSG £9¢] 73
FE7}t =oldol wkel YxAS Mohr Z3e xjolE
UepATE A8 o] 23l5A] oie Edo|BE 7] A=
ol JeS mAA| et aele Bl 2% o3
Ae) Egtlo| N T oEXH o vt B 24dE Zle
Aol YEFS] 7] AEEE W&d 4 ke 28 Al
Abgtth<Figure 1A>. 7159 ¢ 9A] HIs=3 743%S U
Wlort <Figure 1B>, 23] Hx7E AA] Yeht %ol
W FoFel 2po]|S 1= oYt o= NaCl &
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<Figure 1> Effect of seasonings on sodium determination in 1% NaCl solution.
(A) Saccharose 0% (S0); Saccharose 1% (S1); Saccharose 2% (S2); Saccharose 3% (S3); Saccharose 4% (S4); Saccharose 5% (S5); Saccharose
6% (S6), (B) Oil 0% (L0); Oil 1% (L1); Oil 2% (L2); Oil 3% (L3); Oil 4% (L4); Oil 5% (L5), (C) MSG 0% (M0); MSG 0.05% (M0.05); MSG
0.1% (MO0.1); MSG 0.2% (M0.2); MSG 0.4% (M0.4); MSG 0.8% (MO0.8); MSG 1.6% (M1.6); MSG 3.2% (M3.2); MSG 6.4% (M6.4). Results
are means£SD of three determinations. **Means above a figure by different superscripts are significantly different at a=0.05 by Duncan’s

multiple range test.

T 22 A7 12X ] wjEo 7 dhhEn

Ay, 7183 g2 & A9 UE 5
MSG Aol E F wilel <)
3 2ols B F AT F WY EF MSG F&
0.2%°13to M= 71X} 2fol5 YepA] kot 22yt
MSG 0.8% ool xe] A=A =4 Axke= MSG7F 571
off me} YEF o] g% oFF o= FrlsIse, MSG
o] JEF S BF ukadslx] Eate] MSG7F 0.8, 1.6,

32, 64%E F7tEFE ZIthA|ol HIs| 93.9, 84.7, 747,
63.6%% AH 7r23T) o= MSG RS thE o 2 =5
£ o] A= e dgo g AR Z9E MSG
SdoA ZHE YEF FFH 1% NaCle 73 MSG
SAofM UEF TS Bt = o|&749] 7IdiA]e] H
3l MSGe] F=7F S7HES 98.8%14 63.9%7H4] %
o]z o7 7+A43I3tH(data not shown). ¥ A& A&
3 A7) AEEE 0|83 dxAE 589 o ad o
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o] Sl met deRe A7) AREE S48 Al71(Yook
2006)2H, B Aol ALg3 drAl] YEF SHEA=
0.0~2000.0 mg Yol = B3l g9 &
g FERRe A 7 A%leH, ol MSGe FETF 5
VdrE & FAA S UEF Figo] HAf wolA|
7] WZolghs Ae & 4 AATH(Anfalt & Jagner 1969).
W Mohrd 24 Z3k= MSGel $HrE YEFS 79 wt
FEHA] EI=d ol Mohrd =4 Qa7 &9 Sl &
20 kS 2AE T o2 AT FEo g IitelE Zo|m
Z(Kim et al. 2007) 95 FAg Axet & 5 Uk

Qo] AgeA yepd AxE a@s] flete 23S ©
s ot oldAE A FHS 2SSt gtk ', &
2o AME-EE MSGE TEE 0.1-0.8%% L#HA o
(Beyreuther et al. 2007), Chung et al.(2019) 42317
Az Al 035%2] &7 F=o 0.16%2] MSGE #71et 7
$ NE%7 7P B9, MSGE 2 o)A AR S A9 o
7g- Bt &ulo] S| Atial o By 2RE dutros %
2] Al F7Fks MSGe] F= HHeXE A=A 2 MohrH

M fo
A1

o7 3EE JEF Shgol
AE AHE HAZ & IS Zoz AuEn

2. HMR M| E SLAE Ao LIEE &2t LHEE MEF &4
I H|

B AT 9=5 A3 HMR AEFS W+ 35, H
105 2 A7) 2 &7 5502 F 1850, 7+ AES 1
B 2 AE Ao ZAE WU E X3 Fo F
o} AIEF FZA 7IAE JFYHE <Table 1>3 Ao} %
g Fo FAE 7R vl 19l B 215281 g Al
ol om, WR= 436~673 g, A7 B BRH+= 322~578 oI
o R Y] RS HEF TS He 0.87+0.08 ¢
oo, et A/ B BF= 27F 1.74+0.38 gt 2.17+
0.69 g0 = A7 B &5, AF, Wi +o% sttt o=
ANALF LA AAE 243 =1(Song et al. 2013)°]l
Al =R A AdFHl Zlodshe dE 242 AR T
2 AF, TG/, AT wolghal g Aaeles 2polvt A
O} o] AFH WL Zjo] Bl Aol AREE AlFe]

rrﬂmu‘,[‘
O

F{‘

<Table 2> Sodium contents in nutrition facts and measured by salinity meter and Mohr method of HVR products

Categories Food Items Nutrition Facts (a)  Saltinity meter (b) Mohr mehtod (c) 7 Ratio =
Jeyugdeopbap A (1SS A) 0.79 0.71£0.09™ 0.73+0.05™ 0.90 0.92

Rices Jeyugdeopbap B (A2 4} B) 0.95 1.11£0.03* 1.03£0.05™ 1.17 1.08
Saeu-bokkeumbap (M-8 0.87 0.60-£0.02%* 0.42:£0,02%** 0.69 048

Subtotal 0.87+0.08 0.72£0.27™ 0.81£0.24™8 0.83 0.93

Jajangmyeon A (A7H A) 1.62 1.65+0.07™° 1.55+0.01%* 1.02 0.96
Jajangmyeon B (A4 B) 1.33 1.63£0.09* 1.67£0.04%* 123 126
Jjambbong (B 2.34 2.54+0.06* 2.25+0.15™ 1.09 0.96
Zanchi-guksu A (FA=5 A) 229 2.59:£0.05%* 2.20+0.05™ 1.13 0.96
Zanchi-guksu B (X< B) 1.24 1.78£0.03%%* 1.50:£0.07* 1.44 121

Noodles  Mul-naengmyeon A (BEH A) 1.52 2.07+0.18* 1.77£0.15™8 1.36 1.16
Mul-naengmyeon B (EY™ B) 2.12 2.12+0.22™ 2.01£0.18™ 1.00 0.95

Ssal-guksu (=5 1.67 1.98-£0.04%* 1.66£0.05™ 1.19 0.99

Udong A (55 A) 1.66 2.29:0.10%* 2.1040.06** 138 127

Udong B (§-5 B) 1.57 2.18+0.12% 2.01£0.05%* 139 128

Subtotal 1.74+0.38 1.87+£0.28* 2.08£0.34%** 1.07 120

Doenjang jjigae A (BR7N A) 2.00 2.23+0.15™ 2.3340.01%*** 1.12 1.17

Doenjang jjigae B (337] B) 236 2.48+0.11M 2.4440.11 1.05 1.03

Soups Kimchi jjigae A GAXA7] A) 2.85 2.660.06* 3.07+0.04%* 0.93 1.08
Kimchi jjigae B (AX1A7] B) 1.06 1.59:£0.04%%* 1.6040.03%** 1.50 1.51
Haejang-guk (5§57 2.57 2.31£0.10% 2.51£0.00%** 0.90 0.98

Subtotal 2.17+0.69 2.39:£0.49™ 2.25+0.39™ 1.10 1.06

Total 1.71£0.62 1.92+0.61* 1.82+0.64™ 1.12 1.06

NS; not significant, *p<0.05,**p<0.01, ***p<0.001

Means£SD of the results excluding the highest and lowest value after three repeated measurements, three times each. The significance between
the salinity meter and Mohr method results and expected values was analyzed by one-sample t-test, respectively.



<Table 3> Correlation analysis between the measured sodium
contents and sodium contents of nutrition facts in HMR
products

Na in Na by Na by
nutrition facts salinity meter Mohr method

Na in nutrition
facts

Na by salinity
meter

Na by Mohr
method

0.885%* -

0.920** 0.950%** -

**p<0.01

7} A7) W&ozt & 4= k. ARl (234 gt 7
A= A (229 o] YEF o] 7 wtew, A7) ¢
g5o] A9 19 B o YEF shefo] 2 ¢S A3lEgon}
AR B UEF T AAA7N A oF 37% 2
2 Az AP o F AF T AelE BATh AAA
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<Figure 2> Correlation between energy and carbohydrate contents in Nutrition facts and sodium contents as measured by a salinity meter.
(A) Correlation between energy and sodium content. (B) Correlation between carbohydrate and sodium content.
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(A) Correlation between energy and sodium content. (B) Correlation between carbohydrate and sodium content.
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