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Abstract

This study aimed to provide an accurate estimate of sodium intake from jangajji by examining the changes in sodium content
according to the type of jangajji and the length of storage period, specifically differentiating between the solid ingredients and the
seasoning liquid. It focused on six types of jangajji: chili pepper, perilla leaf, onion, radish, garlic scape, and cucumber. The sodium
content in the solid ingredients and the seasoning was measured using a salinometer and ICP-AES. The results indicated that across
all types of jangajji, the seasoning liquid consistently contained significantly higher levels of sodium than the solid ingredients. When
comparing the sodium content measured by ICP-AES with that from a salinometer, the salinometer readings were significantly lower
for both the solid ingredients and the seasoning liquid in all types of jangajji. Additionally, when comparing the sodium content
of the solid ingredients with that listed in the nation’s representative nutritional databases, a substantial discrepancy was noted, with
some cases potentially overstating the actual sodium intake from jangajji. Overall, this study suggests that an urgent review should
be conducted to identify and resolve the causes of such discrepancies and accurately estimate the actual sodium intake from jangajji.
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Table 1. List of food used to prepare jangajji

Classification Food ingredients Weight (g) Ratio (%) Classification Food ingredients Weight (g) Ratio (%)
Green pepper 1,000.0 (44.6) Sesame leaf 1,000.0 (51.2)
Soy sauce 233.0 (10.4) Water (25.6)
Fish sauce 243.0 (10.8) Korean soy sauce (3.8)
[liquid] Vinegar 400.0 (17.8) Soy sauce (7.5)
Sugar 165.0 (7.4) Leek (1.9)
Pep[(izzcjlj;)g A Soju 200.0 8.9) Pe;{l};g:;g;y]l [liquid] Anchovies (1.0)
Kelp 0.3)
Sugar (1.6)
Red pepper (3.8)
Garlic 3.2
Total 2,241 (100.0) Total 1,953  (100.0)
Onion 1,000.0 (62.5) Korean radish 1,000.0 (60.5)
Vinegar 200.0 (12.5) Salt water
[liquid] Soy sauce 116.5 (7.3) Radish jangajji Soy sauce 279.6 (16.9)
Onion jangajji Sugar 82.5 (5.2) (mur) Korean soy sauce  191.2 (11.6)
(vangpa) Kelp stock 200.0 (12.5) [liquid] Vinegar 80.0 (4.8)
Sugar 66.0 (4.0
Soju 36.0 2.2)
Salted water for pickling (salt:water=1:5)
Total 1,599 (100.0) Total 1,653  (100.0)
Cucumbers 1,000.0 (53.2) Garlic species 1,000.0 (42.3)
Salt 129.6 (6.9) o Salt 200.0
[Salt [First liquid]
water] Water 740.7 (39.4) Water 1,000.0
Red pepper seeds 83 04 Garlic stem Red pepper paste 7650  (32.4)
orean Jangdjji Soy sauce 2330 (9.9
.Cucumbef. (maneuljjong) [Second
pickle (oiji) i Sugar 165.0 (7.0)
seasoning]
Cheongju 100.0 4.2)
Water 100.0 4.2
Salted water for pickling (salt:water=1:8)
Total 1,879 (100.0) Total 2,363 (100.0)
3. Zotw SR MEV|1ZHE ACT|t 2dE(FE)Q| L Spectrometer) 242 913t AAE AP F UEF &
EE ste w3l (ppm)y2 38] ¥HE A3kl Zgstet o|gA ZHE
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A (Whatman No DNE AE FF o]l BAof] ARSI 4. ICP-AES?} HEAHIE 0|=sH E& st Zotw SF A
ot gotA FFet A7 F83E Al oF 1 g2 A5t A7(Zhd A7t FE(=E)Q LIEE &&F Hlw

o] ICP-AES(Inductively Coupled Plasma Atomic Emission
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Table 2. Changes in sodium content of solid ingredients and seasoning liquid by

type and storage period of jangajji

Pepper jangajji (gochu)

Storage  Sodium content Perilla jangajji (kkaennip)
period and ratio Solid Liquid Whole t-value? Solid Liquid Whole t-value
Content (mg/g)  0.29+0.14*  31.44+1.60® 31.73x1.74° -33.556""  0.33£0.16° 30.19+2.82° 30.52+2.72° -18.292"
Raw Content ratio (%) 0.90 99.10 100.00 1.09 98.91 100.00
Content (mg/g) 10.85t1.67° 34.42+5.13° 4527+5.09° -7.566" 17.42+4.16° 24.48+4.15° 41.90+7.90° -2.081
Week Content ratio (%)  23.97 76.03 100.00 41.58 58.42 100.00
Content (mg/g) 16.99+2.72°  26.57+3.84* 43.57x1.72° -3.525"  19.90+0.46° 20.80+1.50° 40.70+1.06° —0.996
Weelcd Content ratio (%)  39.01 60.99 100.00 48.90 51.10 100.00
Content (mg/g)  15.75£1.36° 2747+5.52° 4322+6.15° -3.574  19.38+0.13° 20.74+2.09" 40.12+2.17° -1.121
Weel 2 Content ratio (%)  36.43 63.57 100.00 4831 51.69 100.00
Content (mg/g) 18.55£1.42° 30.19+0.50 48.74+£1.92" —13.388"™" 18.99+0.19" 21.53+2.19" 40.52+2.21° -2.005
Weel 3 Content ratio (%)  38.06 61.94 100.00 46.86 53.14 100.00
Content (mg/g) 18.49+1.19%  26.68+4.82° 45.174543° -2.856"  18.90+0.18" 25.84+5.67° 44744576 -2.117
Weekcd Content ratio (%)  40.93 59.07 100.00 4.25 57.75 100.00
Content (mg/g) 19.98+0.62° 25.114£2.56° 45.10£3.18° -3375"  19.33£0.16° 20.64+1.01° 39.97+0.87° -2.218
Week ® Content ratio (%)  44.31 55.69 100.00 4837 51.63 100.00
Total 14424031  28.84+1.72  4326+6.12 -14.329"" 1632+0.63 23.46+1.39 39.78+537 -8.091™"
F-value® 62.966" 2.195 5396 59.803" 3,923 3.555"
Onion jangajji (yangpa) Radish jangajji (mu)
Solid Liquid Whole t-value? Solid Liquid Whole t-value
Content (mg/g)  0.11£0.08"  10.67+0.19° 10.78+0.11° -88.572™"  0.32+0.04" 40.23£0.56° 40.55+0.52° -123.065™"
Raw Content ratio (%) 1.04 98.96 100.00 0.78 99.22 100.00
Content (mg/g)  5.95£0.30°  7.14£1.68* 13.09£1.90° -1212  16.03£0.05° 19.78+0.37° 35.81+0.36" -17.206™"
Weekc 0 Content ratio (%)  45.45 54.55 100.00 44.76 55.24 100.00
Content (mg/g)  6.94+0.01°  7.1240.15*  14.06+0.15° -1970  16.60+0.38° 19.73+0.78" 36.32+0.80° -6.251"
Weekc 1 Content ratio (%)  49.37 50.63 100.00 45.69 54.31 100.00
Content (mg/g)  7.06£0.16°  7.29+0.08* 14.35+0.14° -2229  17.57+0.46° 18.78+0.22" 36.35+0.35" -4.118"
Week 2 Content ratio (%)  49.18 50.82 100.00 48.34 51.66 100.00
Content (mg/g)  7.34+0.11°  7.20+0.12°  14.55£0.23° 1518  17.550.14° 18.29+0.17° 35.84+0.03° —5.940"
Weel 3 Content ratio (%)  50.48 49.52 100.00 48.97 51.03 100.00
Content (mg/g)  7.00£024°  7.48+1.45" 14.48+1.61° -0.568  17.65:0.24° 18.90+1.18" 36.64+123" -1.929
Weelc 4 Content ratio (%)  48.33 51.67 100.00 48.17 51.83 100.00
Content (mg/g)  7.22+0.89°  7.17+0.71*  14.39+£1.46°  0.072  17.64£0.33% 18.75+041® 36.39+0.32° —3.630
Week ® Content ratio (%)  50.16 49.84 100.00 48.48 51.52 100.00
Total 595£0.16  7.7240.19  13.67£1.59 -12.326" 14.7740.15 22.08+0.15 36.84+1.66 -69.611""
F-value” 144.626™ 6.476" 4.677" 1582.549™"  501.289™"  20.830™"
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Table 2. Continued

Storage  Sodium content Korean cucumber pickle (oiji) Garlic stem jangajji (maneuljjong)
period and ratio Solid Liquid Whole t-value® Solid Liquid Whole t-value
Raw Content (mg/g)  0.2240.09° 59.39+0.59° 59.62+0.54" —171.646™"  0.3240.05" 26.41+0.03% 26.73+0.08" -772.081""

Content ratio (%)  0.37 99.63 100.00 121 98.79 100.00

Week 0 Content (mg/g) 20.50+£3.00° 48.64+£1.71° 69.14+4.72° -14.100™" 10.36£0.42° 21.21+047° 31.56£0.86° -29.657""
Content ratio (%)  29.65 70.35 100.00 32.81 67.19 100.00

Week 1 Content (mg/g) 34.90+4.44° 39.10£1.47° 74.00£5.91*  -1555  13.0320.50° 19.51+0.36° 32.54+0.73* -18277""
Content ratio (%)  47.16 52.84 100.00 40.04 59.96 100.00

Week 2 Content (mg/g) 41.47£1.57° 42.47+345® 83.94+4.10° -0.456  14.39+0.56" 18.13+0.61* 32.53+1.08* -7.781""
cc

Content ratio (%) 49.41 50.59 100.00 44.24 55.76 100.00

Week 3 Content (mg/g) 37.88+1.35% 42.94+4.80 80.83+6.14°  —1.758  15.28+0.16° 17.49+0.24* 32.77+0.11* -13.223""
cc

Content ratio (%) 46.87 53.13 100.00 46.64 53.36 100.00

Weak 4 Comtent (mgg 40.08+1.75% 46.00+7.61° 86.0849.28°  —1315  16.03£040° 17.67+0.53° 33.70£0.92° —4.242"
cc

Content ratio (%) 46.56 53.44 100.00 47.58 5242 100.00

Wea g Comtent (mgg) 385242139 4121+1.86" 79.7343.97% - 1.648  18.20+033% 17.80+026° 35.99+0.51¢  1.694
(SS

Content ratio (%) 4831 51.69 100.00 50.57 49.43 100.00
Total 30.51£1.52  45.68+2.65 76194998  -8.594" 12.52+0.14 19.74+0.06 32.26+2.73 -79.891""
F-value® 117.715™ 9.566"" 8.527" 702.586" 1921777 46.636™
) Mean+S.D.

? Student’s t-test between solid and liquid.
3 Values with different superscripts in the same column are significantly different (p<0.05) by Duncan's multiple range test.

sk

"p<0.05, “p<0.01, "p<0.001.
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Fig. 1. Changes in the sodium content of solid ingredients and seasoning liquid of jangajji according to the storage period.
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Table 3. Comparison of sodium content of solid ingredients and seasoning liquid by type and storage period of Jangajji
using ICP-AES and salinometer

Pepper jangajji (gochu) Perilla jangajji (kkaennip) Onion jangajji (vangpa)
ICP-AES" Salinity meter t-value?  ICP-AES Salinity meter ¢-value ICP-AES Salinity meter t-value
Solid  0.29+0.14  0.98+0.00 -8360"  0.33+0.16 1.8140.07 —14.542™" 0.11£0.08  026+0.11 -1.912
Raw Liquid 31.44+£1.60 23.42+1.39 6.539" 30.19+2.82  17.35£0.30  7.834" 10.67+0.19 10.81+0.32  —0.690
Whole 31.73+1.74  24.40+1.39 5684 30524272 19.1640.25  7216° 10.78+0.11 11.080.43 -—1.166
Solid 10.85+1.67  8.93x1.11 1.667 17.42+4.16  14.59+0.23 1.178  5.95+030  5.64+0.12 1.647
Week 0 Liquid 34.42+5.13  21.71+0.81 4239" 2448+4.15  1528+024  3.834  7.14t1.68  6.21+0.09  0.958
Whole 45.27+5.09  30.63+0.81 4922°  41.90£7.90  29.874+041  2.636  13.08+1.90 11.85+0.11 1.121
Solid  16.99+2.72  13.36+1.42 2053  19.89+0.46  14.75+0.10  19.069™" 6.94+0.02  5.64+0.08  26.598""
Week 1 Liquid 26.57+3.84  15.09+0.17 5171 20.80+1.50  15.12+0.21 6.520"  7.1240.16  5.94+0.12  10.587""
Whole 43.57+1.72 2845126 12295 40.70£1.06  29.87+022  17.324™" 14.07+0.15 11.59+0.13  21.845™
Solid  15.75+1.35  12.19+0.88 3.815"  19.38+0.13  14.0340.12  52.550™" 7.06£0.17  6.04+0.11 8.870""
Week 2 Liquid 27.47+5.52  20.28+0.71 2241 20.73+2.09  14.16+0.02 5447 7.29+0.08  6.30+0.12  11.920"
Whole 43.2246.15  32.47+1.09 2.980° 40.12+2.17  28.19+0.14  9.524" 14.35+0.14 12.34+0.16 16253
Solid 18.55+1.42  14.28+1.10 4121 18.99+0.19  13.70£024  29.594™" 7.34+0.11  5.99+0.09  16.072"™"
Week 3 Liquid 30.19+0.50 14.54+0.48  39.152"™" 21.53£2.19  14.60£0.05  5492°  7.20+0.12  621+0.09 1147
Whole 48.74+1.92 28.8240.87  16376"" 40.524221 28304028  9.515™ 14.55+023 12.20+0.00  17.922"
Solid 18.49+1.19  14.37+0.52 54727 18.90+0.17  13.52+0.08  48.850"" 7.00+024  6.21+0.10 5.359"
Week 4 Liquid 28.68+4.82  13.96+0.36 4559" 25844567  14.0740.18  3.593  7.48+145  5.81+0.02 1.990
Whole 45.17+5.43  28.33+0.88 5303 44744576  27.58+0.14  5.155° 14.48+1.61 12.0240.09  2.653
Solid 19.98+0.62 15344035 112517 19.33+0.16  13.83+0.13  46.502"" 7.2240.89  6.37+0.80 1.231
Week 8 Liquid 25.11£2.56  13.52+0.39 7757 20.64+1.01 14914005  9.828™ 7.17+0.71  5.90+0.41 2.675
Whole 45.1043.18  28.86+0.67 8.657" 39.97+0.88  28.74+0.12  21.968" 14.39+1.46 12.27+1.20 1.944
Radish jangajji (mu) Korean cucumber pickle (oiji) Garlic stem jangajji (maneuljjong)
ICP-AES Salinity meter ¢-value®  ICP-AES Salinity meter r-value ICP-AES Salinity meter t-value
Solid  0.3240.05 1574020 -10.874™" 0.22+0.09 0.59+0.00 -7.269" 0324005  0.72+0.12 -5.518"
Raw  Liquid 40.23+0.56 38.49+0.15 52017 59.39+0.59  46.46+1.58  13.320" 2641£0.04 17.55+0.13 114.959™
Whole 40.55+0.52  40.07+0.08 1590  59.62+0.54  47.05£1.58  13.077"" 26.73+0.09 1827+0.11 107.969™
Solid 16.03+0.05 16.78+0.14  -8.692" 20.50+3.01  14.88+1.27 2985 10364042  8.86+0.40  4.497
Week 0 Liquid 19.78+0.37  18.57+0.19 50557 48.64+1.71 36514248 69707 21.21+0.48 14.58+0.42  18.039""
Whole 35.81+0.36  35.35+0.20 1.934  69.14+4.72  51.39+2.88 55637 31.5740.86 23.44+0.74  12.361™
Solid  16.60+0.38  16.28+0.38 1.104 34904445 2725150  2.824° 13.0320.50  9.36£0.06  12.683"
Week 1 Liquid 19.73:0.78  17.20+0.04 5.588" 39.10+£1.47  33.5241.72  4272° 19.524035  12.47+0.02 343517
Whole 36.3240.81  33.48+0.35 5598  74.00£5.92  60.76+3.00 3455 32.55+0.73 21.82+0.08 25342
Solid 17.57+046  16.80+0.06 2914° 41474157 31024228 6528 14.39+0.56  10.30+0.97 6.328"
Week 2 Liquid 18.78+0.22  17.67+0.51 34497 42474345  3638+227 2554 18.14+0.61 12204028 15344
Whole 36.35£0.35  34.46+0.56 4949 83.94+4.10  67.40£4.50 4706 32.53+1.07 22.51+1.12 112077
Solid 17.55+0.14  17.06+0.38 2,083  37.89+1.35 31444263  3.774" 1528+0.15 11.70£0.13  30.885""
Week 3 Liquid 18.29+0.17  17.68+0.14 4798 42.94+480  35.8242.17 2341 17494025 12.08+0.13  33.820""
Whole 35.84+0.03  34.74+0.48 3.997°  80.83+6.14  67.26+4.79  3.018° 32.7740.11 23.78+024  58.944™
Solid  17.65+024  17.31+0.33 1454 40.08£1.75  3034£1.66  7.000" 1604040 12.24+0.18  14.976™"
Week 4 Liquid 18.99+1.18  16.83+0.25 3.104  46.01+7.61 35594239 2262 17.67+0.53  12.05+028  16.265™
Whole 36.64+1.23  34.14+0.58 3.196"  86.0849.28  65.93+4.04 3448 33.70£091 24.29+042 16232
Solid 17.64+0.33  16.97+0.37 2354 38524213 32224218  3.589° 18204033 14.96+0.97  5.483"
Week 8 Liquid 18.75+0.41  17.03+0.39 52237 41214186  37.3242.04 2439 17.794026  10.06+0.3  28.880""
Whole  36.39+0.32  34.000.65 5.733" 79744397  69.54+4.21 3.053"  35.99+0.51 25.03+128  13.791"

Storage period

" Mean+S.D.

2 Student’s #-test between ICP-AES and salinity meter.
3 Student’s #-test.

"p<0.05, “p<0.01, "p<0.001.
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Table 4. Nutritional databases comparison of sodium content by type of jangajji

Sodium content (mg/g)

Comparing ratio

Solid DB I DB I DB I DB IV Ratio” Ratio” Ratio” Ratio”

Pepper jangajji (gochu) — 19.24 20.26 2525 25.78 25.93 1.05 131 134 137

Perilla jangajji 19.12 18.09 15.90 18.22 1327 0.95 0.83 0.95 0.69
(kkaennip)

Onion jangajji 711 14.42 10.70 ND 6.05 2.03 1.50 - 0.85
(vangpa)

Radls? m’;;”ga” ! 17.65 10.73 29.30 29.33 2832 0.61 1.66 1.66 1.60

Korean Clzz;gber Pickle 59 3 16.47 20.50 14.44 4352 0.42 0.52 037 111

Garlic Stem jangajji
g 17.12 14.10 14.14 18.09 31.62 0.82 0.83 1.06 1.85
(maneuljjong)

DB I: Rural Development Administration. National Rural Resources Development Institute (KR). 10th Revision standard food composition
table. http://koreanfood.rda.go.kr/kfi/fct/fctFoodSrch/list?menuld=PS03564
DB II: Ministry of Food and Drug Safety. Food nutrients database. https://various.foodsafetykorea.go.kr/nutrient/detail/search/list.do

DB IlI: CAN-Pro 5.0 NDB.

DB IV: Calculated using CAN-Pro 5.0 NDB.

" Sodium content of DB I / sodium analyzed values.
? Sodium content of DB Il / sodium analyzed values.
% Sodium content of DB Il / sodium analyzed values.
9 Sodium content of DB IV / sodium analyzed values.
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