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Effects of Purple Bamboo Salt(PB-salt) on the Blood Pressure in Rats

Dae Hwan Yun, Hyun Chul Park, Jae Woo Cho', Jeong Sang Kim, Kyeong Seon Jang, Chang Soo Na*
College of Oriental Medicine, Dongshin University, 1: CHUNGSOO Food Co, LTD, Chungkyemyun, Muangun.

There are several types of salts that can be classified into raw salt(Chunil sal), purified salts(NaCl reagent
grade) and processed salts(Bamboo salt, Purple bamboo salt using in this study) in Korea. Salts has been utilized
for the food as well as for the drug in the Oriental Medicine. Purple bamboo sali(PB-salt) was made by heating up
to 1300°C nine times after putting the raw salts in the bamboo. Since salt is generally known to cause the blood
pressure to elevate, this study was conducted to investigate the effect of PB-salt on an adverse reaction of the biood
pressure elevation. The experiment was performed with the 2 protocols ; 1. Effect of NaCl and PB-salt administration
i.v. with the different the concentration(250, 500, 750, 1000mg/kg) on a mean artery blood pressure(MAP) change.
2. Effect of 500mg/kg NaCl and PB-salt administration p.o. for 6 days on the systolic blood pressure change. The
results were as follows; The results were as follows; In a short minute change of blood pressure by direct method,
PB-salt adminstration did not induced the hypertension unlike NaCl adminstration. In a date change of blood pressure
by indirect methed, systolic blood pressure was increased about 12~18% in the NaCl administration group, whereas
within 6% in the PB-salt administration group from 2 days to 5 days. These results suggest that PB-salt might have
some unidentified ingredient to be changed in the course of processing, making it superior to other salts.
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58 REsteAld et 271 DAY ATFZA, YAoA A}
£YE 5TEE Roiglo €Y HE BAGINL RAEE 4
7] fislol 71AgQ! NaClg sEH = Foislo] ¢ Hale &
Folglon, £3t 28 X9 A% Foyt @ g7k ¥zl
oAl g2 BT ul ten 22 Ade itk
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HFo] oF 250g WA 9| Sprague DawleyZl2 FIEE AFRE
AURT, 24~26T)lolM B3} AIRE BES| HHsH ok
A Agloll ARSI
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71A89 Sodium Chloride(013t NaCly= Sigmail &
(s7653)2 AFE3IN L, HES A 2O 419 B EF)ol
A AES A A8sIgEn, AZE & Mg U AL Hl
AMESH Aol ARSI XEQ(0l5H PBSaltyolzt HABIXCH
(Scheme 1). NaClu} PB-Salt= ORP™'7} &&=, 1 &3
= olZol &9 ok

Bamboo, Raw salt

—" Cutting form node to node l
-—————l Packing salts into bamboo }

Pile up into the Frunace

——l Heating 1300°C at the furnace |
———ﬁ Cooling in room temperature J

| Grinding by the grinder |

Repeating the process (Heating,
cooling, grinding) 9 times

——-—[ Mixing an adjuvant extract l
*———l Smelting the mixed compounds ]
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Purple bamboo salt

Selection of purple color |

Pulverization |

Scheme 1. Manufacturing process of Purple bamboo salt using in
this study

1) ORP : Oxidation Reduction Potential (}5}&8119]), ORPE At&]E,
RHEo M2 F8E. -mV jlo] 58 gQgo] & A8 el
o] QNS ol ] FEE ALE HI UL OAlEho] 77
+mV 21& VEM I, HE)ol 7712 -mve e Jehd. o
FHOoE £EES +500mV, A -200mV, FEE -40mVe] RN2E
VEIL I8, BHRoE AL - HIE4 : lEREG(] 2H] SER20]
B9 Qg uiE), A&, Al ), 187, 1997

Table 1. ORP value of the NaCl, PB-Salt which was measured by
a dilution concentration

Salt Kinds Ditution Goncentration ORP(W)
50/d (250me/kg) +124
10g/d (500me/ke) +149

NaCl
159/ dl (750me/ kg) +154
209/ d {1000me/ ke) +156
59/dl (250me/kg) -308
10g/dl (500me/kg) -350
PB-Salt 0 ~
15g9/d (750me/kg) -360
209/dl {10000e/kg) -376
3. AEdd

1) 5% Na(l, PB-Salt oo o8t BHEwe Wl &4

WA{E Entobar ™(pentobarbital sodium, 50mg/kg, ip.)E
Z7IuiHE RES & Agdid] SES 18% FH 2% HEER
WE femoral vein@ = BAIA 518 FEPES)E ARIAI
th TV syringe pump(WPI, USANE  AFBEIA
EntobarTM(pentobarbital sodium, 5mg/kg/hr, iv.)E A A8A]
EQ Felsldl tEHUHE |ASIEE si¥en], ©dt
temperature controller(TR100, FST, USA)Z A2 FA|5I5CE
FAEWeL BEE direct blood pressure BRHol 9|51 A|HE
R, & FE femoral arteryol] FUSH A4 (BLPR, WPHE
¢1Z3l0] 4-channel transducer amplifier(TBM4, WPI)ol} (Z5}
St 1000 SEH opd271 A3 = data acquisition system
(Biopac, US.A)O & &%} 200 spike/sec® 200d} EZ3l 7]
E 49 AYHEE oIk erEdthol ol2A HH Nad,
PB-Salt 2} 250, 500, 750, 1000mg/ kgQl ¢S DWo) 314 35)4]
7] oral zonde needle(Natsume, Japan)E 0] &35l Fo{3ITh
BEUYy #E2 erdsle el Fold 3837 SHEML
2t Z5¥ NaCl, PBSalt Fo{& 1287 295l & 1580 &
ot BHsuele] FYSE sk data acquisition
system 9] tool & calculation modeofjA] blood pressure®]
mean peakE positive® TSN COH, HAHUH AL ZHF
calculation moded]] 915l FEE at 5 delta TS 10 secondZ
310 integral value® A3l SIlrt HluE FAAY dEiE
FRIE 100% 2 3lo] FoiF 28 719 7} AThie #A1E &
AQl wEEE VERAAUC,

2) 500mg/ kg NaCl, PB-Salt Fodol] A3t =&7] @l W3l £F
#&7] 3919 H3l= non-invasive blood pressure Z&7}

91 rat tail blood pressure system (RTBP2003, WPI, US.A)E &
85l @|ABIPTL. WAIE animal restrainers] Wil OE
heating pad 9o FErhk WA taile] electric senserS}
ocdlusion cuffE AKIAI7] CHE PFEIS] HZF pulse signald)
sizeZ7} AHSt AL Z FAEH ol 71718 ZEAIA 571 8
OIS PABIYCE 7t WAY FAH i) £37) BYS 27
Bt & T& 2el5lo] 500mg/ ke NaCl, 500mg/ kg PB-Saltg DWoil
84 ZAA S8 tid oA ¥, 3150 13] Y
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AlZtell 7] Eekg 6UATIA] FHSINCE vlas Foid &
EHS} &7 EYUE 100%2 51 2} 7jAmict 142E] 67t
A9 £&7] gUe 4 WEER VehAfTh

4. BARZ

HES X5 meantstandard errorZ VFERACH, EA
RE]:= SAS(Statistical Analysis System, version 6.12) program
of Qglol Z} UETHE BAAY EEQXE AR
unpaired t-test® A|HBIU M, FAFET2 00501611 FLE
SISt

4

1 554 Na(, PBSalt Foi7} BHSH Y HS0) nixls g
1) 250ng/kg o4
250mg/kg NaCl 015mlS Foi3t ¥ 282 7108 BFEW
2 Z4¢ dul, 085 EAEUAUS 100%2 dlod Blasile
Kol 280l 1154+205%, 420] 1163+940%, 650 1074+
271%, 850l 106.613.18%, 1050l 108.1+3.60%, 12%0) 107.9+
277%E 212t VIERARUTE. 250mg/ kg PB-Salt 0.15mlg Foidh &
282 7HHoR BIEUYES FH¢ 23, 026 BEsUUE
100% 2 5lo] vl WEIAES Alof) 220l 108.8+3.44%, 420] 1036+
159%, 6220] 102.8+0.96%, 85 103.0£1.14%, 1080] 1043 %
1.60%, 1280 101.6+147%E Ztz} VERIKICE AlTKEE 5
T2 HWBIRE Alol] AUFEQE 250mg/kg PB-Salt Foi70]
250mg/kg Na(l S Ert B35 450! 24 Ueikten,
62chiS} 128 collA] FSH Rlo](P<0.05E UERAACHFig. 1).

(i)

Fig. 1. Effect of 5% NaCl, 5% PB-Salt at the blood pressure in
the rats. - Statistcally difierent compared PB-Salt with NaCl group (*, P<0.05).

2) 500mg/kg Foi
500mg/ kg NaCl 0.15mlg oot & 212 70 BHEY
2 453 d1, 024 BA5HUS 100%E 3l v{udlHneg
Aol 220] 116.814.57%, 430] 104.6£259%, 650 1024+
438%, 820o] 101.7+2.86%, 1020]96.6+294%, 1250] 959+
273%E 212} ERIUCE 500mg/kg PB-Salt 0.15mlg Foigt &
282 HHOoR BAsHYE F48 du, 024 BAsuUs
100% 2 5l H|ESIFS Alo] 250] 104.0+232%, 420) 101.7
+296%, 6520 99.8+2.69%, 850] 99.1+3.90%, 1050 1014+

446%, 1220] 1005+4.86%F 2tZ} IELAACE AIZHNE R 5
T8 A Alol) 22014 S8R 7= 500mg/ kg PB-Salt %
ol 70] 500mg/kg NaQl FHFEL} BT 4150] 2A vt
Elet o, 280l (o8t R1o](P<0.05)8 LIERAACHFig. 2).
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Fig. 2. Effect of 500mg/k¢ NaCl, 500mg/kg PB-Satt at the blood
pressure in the rats. * Statistically different compared PB-Sat with NaCl
group %, P<O05).

3) 750mg/kg F0l

750mg/ kg NaCl 0.15mlS Foigt & 28 (HZHOoE HHEY
UL e A3, 025 BEEUUS 10%ZE 5l viBIHE
Alo] 280] 1189+3.98%, 420] 1122+277%, 620j 109.6+
2.12%, 820] 107.9+2.74%, 10801 106.4+£2.30%, 1250] 1063+
213%E 242 UERRICE 750ms/ ke PB-Salt 0.15mlE FoiGt &
22 IHHoE FAEUAE FES EF, 084 BAEsudsS
100% 2 5K I TLEIEE Alol 2520]) 111.3+4.57%, 4120 104.7+
1.74%, 680] 1021+222%, 850 101.8+238%, 1050] 98.9+
3.06%, 12%20] 93+238%F Ziz} LIERARICE AITHHER & &
2 BITSIBE Aloll FAIZENNA] 750me/ kg PB-Salt ol 0] 750
mg/kg NaCl BoFEct B 450] 24 vehden, 2

, 42 B 128004 /ISt Ao|(P<0.05)E LIERARICHFig. 3).

0 2 4 6 8 0 2
i)

Fig. 3. Effect of 750mg/ke NaCl, 750mg/kg PB-Salt at the blood
pressure in the rats. * Statistically different compared PB-Salt with NaCl
group (*, P€0.05).

4) 1000mg/ kg 501
1000ng/kg NaCl 0.15mlg FoGt & 28 {HHoE BAE
otg EA% 21, 024 BHESWUYE 100%2 3l Hlusly
& Aol 220 1202+1.76%, 4520] 107.71+5.42%, 65%0] 1074+
4.81%, 850l 1065:4.72%, 1020] 106.0£3.17%, 1250 1054+
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3U%E 22t LERARIET. 1000me/ke PB-Salt 0.15mlS Soidl
222 I oR guEUYE £ 21, 02 EOEuYS
100% 5 3lo] BiBIRES Alo] 2¥0] 125.9+:3.83%, 480 109.7
+230%, 6501 108.9+2.77%, 8] 107.1£3.21%, 1050} 104.0
+358%, 1280] 1026+4.01%E Z}} VERIQUTE AIZHRE H)
oA 1000mg/ kg PB-Salt FoiT-0} 1000mg/ ke NaCl F0) 2
Hrioldl 20~25%9] =& BHEUY 42 vERECD, ol%
Aol e HAT BolER o, HAoOA ¥ Y Aol
RiRIcl(Fig. 4).
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Fig. 4. Effect of 1000mg/kg NaCl, 1000mg/kg PB-Salt at the blood
pressure in the rats.
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Fig. 5. Effect of {A) NaC}, (B) PB-Salt according to the dilution
concentration at the blood pressure in the rats.

2. 500mg/ke NaCl, PBSalt o7t Y3t 2] gob {E] ol
Ae S8

S00mg/ kg NaClg BE6H ¢ R 19 QR 571 €
WUe HYc g, 02 &) YU 100%2 dlod viEsIA

€ Ao} 180] 102511.82%, 200 1142+1.45%, 3¢0] 1118+
6.16%, 4%of 107.3+£239%, 5] 1175+3.14%, 640l 1060+
6.73%F L7} VIERNRITE 500mg/ke PB-SaltS SR § £ 1
o HoE £27] EUS ZHG A4, 0y $2) EYe
100% 2 8k vlaaid g Alol 12of 95.6+1.32%, 2230 1020+
5.24%, 3glo] 98.7+3.29%, 4o} 108.5+181%, 520) 1061+
4.32%, 6¥0]] 98.7+3.20%F 217} LiehiRich 500me/ks Na(l &
B2 AR £&7] €U 488 VERIYSL], 500mg/
kg PB-Salt 2872 +47] g 452 vjoBiglon, & &%
9 nlalof4] 149} 28 B 5o 7S Zol(P<0.01, P<0.05)
& VEhNRICHFig. 6).
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Fig. 6. Effect of 500mgfkg NaCl, 500mg/kg PB-Salt at the biood
pressure in the rats. * Statstically different compared PB-Saft with NaCl
group (* PLO05, "POOT)
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A AlEAHOL TEUT) UEE Bol Qo] BIHYT)
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45mmHg Z7Y 4 Y& A 08 XA Yok Frost 92
AlALHAS TEe B Bor A8E dydnE 2AT Ut
100mEq/day®] UESHFHEN] alel $27] BYe o
5-10mmHg, 01§17 UL oF 25mmHg 49] W3} o7igm,
EQl, k0l HEUABAE AH4H0 Halo] o onigt Aoy
Buglgict 2EQGEAY AdAKEE rlE HENYYE
SHE 5g, B 62 VIEOR AFEIT Yor ezl
= RG] 7188 sg/dayEE 2 Sl QL Baivic) ok
o} 6-8g/day7tAl AAIE 2 Qot g0l0] Bt AlgddFEre
15-20g/dayol 402, nEURRlA ABEE ALY
3-4ufoll Wals, B 6-12¢/dayS HHsl= A7l BlEIE

53] B80! Busa eb?. I8l 928 ol 4asiin
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Ve WAE o83 Uglold HEC tha TYUUS Fusl=
sensitive straini} RWNZ UEUAE FLAIFIA L resistant
straing 2ZIWSS HUBIYL, Jackon VL 1edal M7}
TEY WHE LS BEBINCkL RusiYct §kolsk)
Al AEE QX0 FOlgH RS WL e ez B N
=, sl g1 FE Aol tidlalAs i, HadERol U
oAl KERBNREEER, L8, LA S8 ERY + YTl 3IY
TP, & A2 AXuIALE EA6l0 SABS Hasl kil
€ A, o) AR Al BXE AAHPCEN BB
€ HskZ 2 ozl F3lE gxisled], Ao gae o
Bt olUlERl ZE, R, &, ol Boll Ak QXY 2B
HIAZ £ A SiFcy?. 220 AS) L) e tiES
¢l 7EBEE2 7IdEE S AX 71Eske dHol ZEFeIH #
UHES AT QRS 2oilA] 800To4t L2OE 2H 79 B
3 e, FAEERE AAS A olErt 22 20l 1300To]
4 A20F 3 T2 430] Ak eIV A SX0IM
AZEY QH J1Ea0] UE0l £ HUPE thlE &9
CHRE I U Qe T &S viEsly B8 & 7oA 83
1,000~1300CE 7188 & oA &7 7158 A& Yol B
1,300T ol4l9 A& 71dslo] 428 88Al7]L AloH FY
zFo| gcp. ol AZ S FHE0! NaClRn} oz} Hitlol
Al HIEE TR 27128 R3IAL e g 9RE S
o) 429 70 ulg} MEsH= Aol e ohE §
ML YE AT T2} ol #718 & K, Mg ¥ Ca
52 gYe IR e 5 Aok geiA e, B K2
T &7 F31, aldosteroned} renin®] EH| 91, angiotensin Il
o] 715 oA 20| o’ HEtEAL AT Cath Mg L)
R A= 4B LRk X199 FUEO] d4E il
AGFUHDE uget L SRS Qg ANYEo| WUTH
e Bu71 Qon, mst doto] S 8K 8 Catt Mg
WAl 840l olg] dFol Qs B up k.

£ AT 1300To1ke 1Y E JIskd £ AXE)
T ole FEolA Mg © FYol ol tiRs Fike go}
HIUAL sl Aol A XIS H(PBSalt o)1 714/E (NaCl
oid)g sTHE Fosle BB HIlE vla Ba5A
Tt 5TE vlalo]A] 250mg/kegdl 5EQ1 BF NaCl FoiF0] o]
8lol PB-Salt Boi20] HAESMUY| S5 WQk=d], 62t}
2BdolA FAEUAE B2 AS8((P<0.06) € JUshigen,
500mg/ ke®l BEQ! BS NaCl FolFol H|6le) PBSalt HoiF
9] BHEUWAUY 52 G, 22004 RYH Y= W
ASEP<005)s LIERARLIL 750mg/keSl HEQ) 2 NaCl #
ool Hl5le] PBGalt 20|70 BREWAUY M52 Ik,
28, 48 2 128ul0]4 Fo4 e B2 AS8(P<0.05)2 Vet
URLOm, 1000ng/keS) EEQ! B NaCl 50i73} PB-Salt
o W7 28004 20~25%9] &2 B sUY 448 vieh)
Qe o1& AZHjoA s FAt Z201EACH FAIZOA F
9 Al YAt NaClg Foidh 229 Wil Folg 250,
500, 750, 1000mg/ ke &7 HAGIFE ASF (Fig. 5-A) o U
ERA Hig} o] 220N 7} B B 15~20%9) A5 e}

WAL, o] AlTkHojA] 250, 750, 1000mg/ ke FoIF 25F 10%
uiel9] Asg FASKICH, o 500ms/ ke T FoIAE 10, 12
2ol 3~4% AT A2E HYEH, ol /A Q01 o At
AOE AlgEd, 5% F8 ZAP 288z APk
PBSaltg Foict A9 ¥g Fo|F 250, 500, 750, 1000mg/ kg
g ) BN E B (Fig. 5B) o] Lehd it Zo] 28
tioliAl 1000mg/ ke FHTE AL LIHR] FollAf 4~11%2] 4}
SEE HEAo Nall RojEHUEs 22 458 JeIRAY,
1000mg/ kg FolTolAs 25%9 718 22 ASES HAEH,
olE PB-Salt7} 5%} =8 Aol €Y A58 £X8 £k
€ WRITHAL AIFEL ol F Aol = B2 A0 §
AR, 128A = 1~3%9 &9 458 vehol gt
2 g8 XA ¢S VeI otk ozt daks Z1AY
0l NaClg 15 Z AR HefzA € 2150 AR5 A
OF AlRHM, AEYe B2 7Y80] g5 Ak siNE
tl, & K, Mg, Ca, Ge 50| &F5lo] JoiA deg B5e a3
7} ot geld AEE], E5] K2 &aska aldosteroned}
renin®] E8]& oAg #0) o)z} angiotensin 19 715& ¢
A= &0l YTk & 2199} o] BedTol AT o]9} B
2 AE ARSI 33lct sTEE FAHGIREAl0] A0
L} NaClg FIt FAlole AT gelo] dSHE Fd
2 HissIg oy, BT Aozt YoM RS0l NadlEth He
A5E Uehd g 2018 £ QUKUTE 8 5o AojA RS
€ FoE Al U ASAITIA g AET A2 500m/ ke B
0 ASF Yehddch 2 dFo) A1 500mg/kg 152 NaCl 9}
PBSaltE S8 3IAS Rlof =&7] €] Q71 Hilg dF
Y7 BEBIXCE NaQl S04 $57] o] 20) 14.2%,
320l 11.8%, 4ol 7.3%, 520] 175%9] A&E 742} LiEhio]
2ARE] 5URTIK oF 12~18%9] =2 ASES HYon, o]
ol B3k PB-Salt 2EFoIME 571 Eodo] oF 6% O] &b
&€ H0 AS 2 wj, PB-Salt= NaCloj) Hlglod @9 4ol &
e FA v|ZItid AlgEct ol9 ENE & ok 7IAgEA
NaClo] 2d#22E] 8ol ASERE Uehlo] o1% A4 {X
e A8g Hole A2Z Hot ZIAHQl NaClo] 3t 4=
el 458 FEE £ UGS AAIBIL e, olHdt A
T UE d7AREY d7e Bisst gnz Algect 28t &
ZHE AB3GE AR0lE NaClol Hisk] 8t Aol H
A Velt=t, ol AEQ0] 2= B4 98 A0g R
o, % o AYH dF iyt FUIEnE o]9) 5840]
THE ASE Alg¥ch

4 &

AiEgiol Eelol TRl @Ete Yotwy| Yol AEEH
ZIAIQ9) BEE(250, 500, 750, 1000mg/kg) Foi7} BFEUo]
nlXIE @k, S 00me/ ke AR, J1AE Foirt 447) @
Qo) U7} Wl DAl @BS @ B Hl, CieY B
ATHE AUCH 250ns/kg PB-Salt FOIZ0] 250mg/kg NaCl F0]
ZED @S A4S0l 2 Lishdon, euls} 1280io]
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Al 7T A1o](P<0.05)2 LIERHRACE. 500mg/keg PB-Salt FoiT
0] 500mg/ kg NaCl FFELE 252004 827X = Bt
A50] BA Uebd s, 282ciolA |RYTE 20| (P<0.05)E Vi
WALt 750mg/ke PB-Salt Fol0] 750mg/ kg NaCl FoiHrt
BIESUY 450 2A VEeH, 28, 48 3 128uolA 7
oIgt Aloj(P<0.05)8 LERARICE 1000mg/kg PB-Salt FoiTw}
1000ng/ kg NaCl T2 22tHolAl 20~25%9] &2 BosY
Y 45 UebdeH, ol& ARMoIME HA EoiEAU2H,
BAIZHROIA] F 29 Aol YR 500mg/ ke NaCl S8
2URRE FHV YUY é}ﬁg— LVIERARACLY,  500mg/ ke
PBSalt S8T2 +&F7| €Y 452 vldsined, F I
HlaolAl 19} 220 & 5o} FABE 2}0[(P<0.01, P<0.05)E
VERRTE ol 23tz Hot A5 2 NaCld) vl 8
9 d&S FUsls Aot AEQE HA Uehdar, ol
AEEA AZE To] HBEAR o HEE It AR
AlEEM, 35 get B 71d JF Wi tiEo] A8 a5l
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